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—REPTILES (REPTIL IA) .

THE term Rep tile is derived fr om the l atin word repto,
to creep or crawl , and, in a general sense , sufliciently
wel l charac terizes the class of animals to which it is
applied . An un couth

,
el ongated body

,
supported b y

remarkably short l egs , which scarcely el evate th em
above the soil they cre ep upon ; li tt l e glancing , glitter
ing

‘
eyes ; an d a capac ious mouth , the jaws oft en fur

nished wi th most formidabl e tee th — render many of

them hideous and repuls i ve to the sight : whilst the total
absence of l egs

,
th e ir sin uous

,
tor tuous body, gliding

along the surface of th e ground
,
and the presence of

fangs endued wi th deadly pois on
,
ca us e o thers to be

vi ewed with fear an d horror . Of all th e animal s
says the AbbéBounaterre, “ which Nature has sca ttered
over th e surface of the gl obe

, andwhich she appears to
have thrown across the great scene of her works in

order to an im ate the vacant space an d produce mot i on
i n i t, reptiles are those which have the fewest of her
gins . Their body presents only an ill - fo rmed mass ,
heavy and inac ti ve ; their senses are ob tuse ; th e ir
instin ct is reduced to sensa ti ons the most co arse ; an d
the ir life is confin ed to seeking the ir food upon the
l imi ts of ea rth and water

,
in those vast marshes where

everyth ing conj ures up the images of mons trous growths
from the anc i ent slime . In fac t, they have ne i th er the
grace nor th e liveliness of other “terres trial animals ;
they do not know , like these latter , how to amuse them
selves, to enj oy each other ’s company, nor to take thei r
pleasant sport s e i ther upon the earth or in the air ; bu t
they glide on th e ground

,
along the borders of l akes , in

the hollows of rocks, or under ste rile thickets . Some
delight in th e rays of the sun others remain i n gl oomy ,
moist, re tired places during the day , and only qui t them
a t night so as to conceal th eir deformity , and to avoid
producing in man the sen timen t of fear , disgust, and
horror, which their presen ce inspires him wi th .

” This
apparently natural loathing and abhorrence seems even
to prevent the generality of naturalists from making
them the ir study, and de ters sc i en tifi c trave ll e rs from
collecting th em . Rep tiles

,
however

,
n otwithstandi ng

thi s gloomy pictu re , are well worthy of a ttention .

There i s , perhaps, no othe r cl as of an imals i n whi ch
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such a grea t diversity of form and externa l configura
ti on is to be found . The littl e harmless lizard ; the
fierce, gigantic crocodile ; th e gliding, hissing se rpen t ;
and th e unwi eldy , sl ow to rto ise— though difl

'

ering so

much in general appearance , all possess characters in
common

,
suflicient to enabl e th em to be uni ted in the

same cl ass . Amongs t them , too, are many whi ch , for
beauty , do not yiel d to any Spec i es belonging to any

o ther class of the animal kingdom . For ri ch and vari ed
hues , and for graceful and lively actio n, few exceed the
gree n liz ard of the south of Europe ; and what can be
more beau tiful than some serpents, which are en dowed
wi th the brightest col ours , an d clothed in scales flashin g
in th e light wi th a th ousan d varied metal lic reflec

Terr ibly beaut i fu l .
W reath

’

d like a coronet of go ld and jewels,
F i t for a tyrant ’s brow ? ”

In an ec onomi cal or utilitarian vi ew,
reptiles are not

of much value to man . The flesh of many , as the
g uanas

, is eaten by th e inhab i tan ts of the co un tri es
where they are found , an d is said to be bo th delicat e
and wel l flavoured ; while tha t of th e tu rtle, in man y
inst an ces , proves of great value to naii gators in l ength
ened voyages

,
an d its gastro nomic repute , especi ally

amongs t English ep icures, i s too well kn own to require
p articular notice . The sh ell of these l a tter animals ,
known as Tortoise - she ll,” is the most val uable pro
duct derived from the cl ass of repti l es , be ing extensively
used in the art s and m an ufactures .

From the earliest ag es the forms an d habi ts of rep
til es have arrested the attenti on of mankind . Numerous
passages in the Ol d Tes tament show,

tha t many of them
were well known at the time th e Sc riptures were
writte n , whil st the anc i e n t monuments of Egyp t prove
how much th ey had been noticed by that ear ly race of
peopl e .

Though not th e most ancient inhabi tants of the globe
(Crustacea, Polyps, Mol lusca , and some fishes , having
made the ir appearance before them ) , th ey ye t precede
Birds and Mammal i a ; and to use th e words of Bmy

St. Vincent
,

were
,
perhaps , the attempt by which

A
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nature passed from forms pecul i ar to creatures of the
waters

,
to those which character iz e th e vertebrated

animals of the l and .

” In the account of the creati on ,
i n the first chapter of Gen esis, we appear to have rep
til es mention ed twice . A t the commencement of th e
fifth day

,
or epoch

,
after the waters had been gathered

together
,
and dry lan d had made i ts appearance , lighted

up and warmed by the rays of th e su n , God said , Let
waters bring forth abundantly th e moving creature

Plesiosaums H awkinsii .—0wen.

th i ck mud at the bottom of wh ich the ir impress has
remai ned . Th ey per ished

,
no doubt, i n proporti on as

moisture fail ed them on a soi l i n process of evaporati on ;
and by the time the crust of the earth had become firm
and hard

,
the immense Ichthyosauri and Ple si osauri ,

animals wi th the body of" lizards, the fins or paddles of
the turtle

,
and th e n eck o f‘ th e serpent, had disappeared

as l i ving bei ngs . A t th is pe r i od i t was, or on the s ixth
day

,
that terre stri al reptil es were fo rmed, when God

said
,
Let the earth bring forth the living creature after

h is ki nd
,
cattl e and creeping thing . By the time the

chef - d
’

oeuvre of creati on , Man , made h is appearan ce ,
many species of repti l es had not on ly l ived upon the
gl obe

,
but had disappeared from i ts surface . M i x ed up

wi th the tradi tions o f almost al l n ati ons
,
and veiled i n

the haze and obscuri ty of antiqu i ty , there have been
handed dow n also to us accounts of cur ious mo n sters

,

dragons, &c.
,
which have been generally look ed upon

,

as fabul ous and treated with derisi on . A l ong with the
Ichthyosau n

' and Pl e siosaur i me n ti on ed above
,
which

l ived exclusively during th e fifth p er iod of creati on
, i n

the muddy waters on the surface of th e earth , the r e
existed e x traord inary creatures, which were provided
wi th wings a fter th e mann er of th e bats of th e presen t
day, by mean s of wh ich they were abl e to raise th em
selves i n the ai r. Thes e an imal s are known by the

n ame of Pterodactyl es , and the i r form and proportions
are such as might real i z e those of these mythol ogica l
dragon s m enti oned above . Bory St. V incen t does not
hesi tate

,
al l uding to th is subject, to say, that it woul d

not be rash to conjecture
,
that in th e sixth age ( an teri or

to that wh ich sanctifies th e repose of th e sabbath ) some
of those monstrous repti l es which m igh t have j oined to
the characters of Pl esi osauri th e wings of Pterodactyl es ,
i n fe sted the flat shores where th e p eopl e that l i ved upon
fish had begun to establ ish th emselves ." W e do not
find the ir sk el etons ," he adds, any more than we do
those of man ; but th e rem embrance of the i r existence
i s preserved by tradit ion

,
in th e dragons of China, of

Japan
,
S i am

,
and Greece

,
as wel l as i n the Hydra and

Lerna " of the l atter country . B e th i s as i t may, t he
bel i ef i n th e exi stence of wonderful and monstrous forms
o f repti l es has not yet di sappeared , as even in the n ine
teenth cen tury , th e sem i - fabulous monster, th e Sea
S erpent, though repudiated by al l suffic i en tly learned
to b e scepti cal ,” stil l forms part of the creed of honest
Jack - tars an d oth er dwel lers on th e m ighty deep , and
which is r eport ed still to pay an annual vis i t to the
Scandinavianfish e rmen on the shores of Norway !
In Great B ri tai n

,
the numb e r of spec ies of ex isti ng

repti l es i s very limi ted , and the numeri cal proportion
of indivi dual s likewise i s v ery small compared with hot

that h ath l i fe
.

” \Vhile the l and was sti l l in a soft,
miry state

,
th es e huge aquati c repti l es of an amph ibi ous

n ature
,
the remai n s of which are n ow found i n th e

deposi ts of the fi fth peri od, made the ir appearance ,
mixed with great whal es," and other movi ng an imals
which the waters brought for th abun dantly . Th en
were formed those immense creatures of most fantastic
forms

,
th e massi ven ess of whose bodies required de ep

ponds i n wh ich they could themselves,
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cli mate s . One ge ne ral i nheren t 'condi ti on for th e mul
tiplication of repti l es i s the reun i on of equatori al h eat
with moisture . It i s i n the immen se and submerged
savannah s or in the depths of vi rgin fore sts, i n tropi cal
countri es, that these creatures most aboun d . H ence
we fi n d th em i n such vast abun dan ce under th e a rdent
sky o f the Mol uccas , i n the i sl es of Sunda and of New
Gu i n ea

,
where they are the terror of the h uman race .

Gu iana too , and the i n tertrop ical parts of Afri ca and

REPTILES. GENERAL CH ARACTERS.

Ameri ca
,
demonstrate to us the fac t, that i t i s i n th e

coun tri es n ear th e equator that r epti l e s are most
n umerous and most l argely devel op ed i n si ze .
The cl ass REPTILE S (Reptilia) , accordi ng to Cuv i e r

and many other natural i sts
,
con tai ns th e Batrach ian s

,

that i s , frogs , toads, newts , sal amand ers, &c.,
as we ll

as l i zards
,
serp en ts

,
crocodi l es , and torto ise s . The

most re cen t systemati c zool ogists, however , are n ow
agreed to consti tu te the Batrachi ans i n to a disti nc t

Fig . 2.

l u luthyosanrus intermudius.— <Jonybem
-

e.

cl ass , under the name of Amphibia * or Batrachz
'

a ; 1
'

and i n th e fol l owi ng pages we shall adopt th is arrange
ment
The cl ass REPTILES

,
th en

,
thus l im ited

,
may be

defined— col d and redo blooded vertebrated animal s
,

wi th a hear t tri l ocul ar , that i s, formed of th re e cavi ti es,
whi ch consis t of two au ri cl es and one ventr i cl e ; pos
se ss ing tru e l ungs

,
the respi rati on bei ng excl usi ve ly

pulm on a ry throughout l i fe ; having a hard and dry
i n tegume n t, which is gen eral ly covered wi th broad
plates or iinbricated scal e s ; oviparous, the young, that
i s to say, be ing produced from eggs , which are depo
si ted by th e mother in such si tuati ons as to b e hatched
by th e rays of th e sun.

W hen we say th at Repti l es have cold blood , we mean
that thei r n atural temperature is not much

,
i f at al l

,

above that of the atmosphere or water in which th ey
l i ve ; that thei r power of producing animal heat i s so
l imi ted as scarcely to be appreciabl e

,
and there fore not

suffi ci e n t to p revent th e system b e ing immediately
aff e cted by the l owering of the temp e rature of th e
medium by which they are surrounded . In couse
quence of this , we find that i n ou r cl imate

,
and i n

countri e s wh e re th e temperature i s l ow
,
they undergo

a state of torpid i ty i n some sh e l te red retreat
,
to wh i ch

as a re fuge i n sti nct di rects th em
,
and where th ey remai n

du ring the con ti nuan ce o f winte r . The mode i n wh i ch
the blood i s ci rculated i s on e of th e principal charac

Amp/tibiae («p etfimh hav i ng a doub le l i fe .
f Batrachos (Ba f gzxoc) , a frog .

teristics of repti l es . The heart wh ich con si sts of three
cavi ties

,
vi z . ,

of two distinc t auri cles Opening in to on e
common ventri cl e— tran sm i ts at each con tracti on only
a porti on of th e bl ood through the lungs

,
th e r est bei ng

sen t di rectly to th e other parts of the body , withou t
being speci al ly subj ected to th e influ e nce of the reSpira
tory organs ; thus diff eri ng from the h igher classes of
an imal s

,
Mammal i a an d Bi rds , i n wh ich the whol e of

th e blood must p ass through the lungs before i t i s sen t
back to th e more di stant parts of the circul at ing system .

The routin e of th e circul a ti on i s th is : th e right auri c l e
recei ves the v i ti ated bl ood sen t from the different parts
of the body by the ve in s ; th e l eft a

'uri cl e th e arteri al i zed
bl ood re turned from the l u ngs ; and both auri cl es convey
their con ten ts in to the cavi ty of the ventri cl e . These
two ki nds of blood are i n th is ventr ic l e m ixed togethe r ,
and part of th i s m ixed flui d is sen t through the aor ta ,
or great art eri al trunk

,
to supply th e system

,
and part

th rough the pulm onary arteri es
,
to underg o a furth e r

degree of oxygenati on in the l ungs . I t is clear th e n
,

“

says Mr . Bel l
,
that the bl ood is by thi s mechanisnr

but parti al ly changed by the acti on of oxygen ; i n oth e r
words

,
that th e quan ti ty of respi rati on

,
speak ing with

reference to th e physiol ogi cal mea n ing of the te rm , i s
comparati vely smal l . Hence ari se s the ci rcumstance
that these animal s have what i s cal l ed cold blood ; for,
as i t i s from respi rati on that the blood deri ves its heat ,
and the temperature of th e body i s t hereby susta i n ed i n
an imal s whi ch have more perfec t respirati on , i t fol lows
that where th is function is but imp e rfe ctly perform ed,
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th e an imal heat
,
muscul ar force , an d al l the other fun c

tions dependent upon respi rati on , wil l be d imi n ished .

"

He n ce i t fol lows that rep t i l es possess bu t l i tt l e power of
sustain i ng muscul ar actio n , for though several spec i e s
are capabl e of moving rapidly for a short time , i t i s on ly
whe n th ey are suppl ied with that degree of temperature
external ly wh ich i s den ied them from an i nt e rn al sou rce ,
that they are capab le of ex e rti ng any energy at all .
W hen deprived to a certai n exten t of external heat,
they then

,
as has been menti o n ed above , pass i nto a

state of torpidi ty or h ibe rnati o n . In temperate and
cool cl imates

,
the l i zards and se rpen ts retire during

wi n ter to hol es i n trees, under s ton es, beneath d ead
l eaves

,
or i n such l ik e pl aces , where many speci es,

especi al ly serpents
,
congregate i n large numbers , and

ar e found cl osely en twin ed together. The land tortoi ses
take re fuge from the cold i n excavati on s

,
which they

often dig for themse l ves
,
an d the fresh - wate r torto ises

i n hol es i n the muddy banks , or i n the mud at the
bottom of thei r nati ve lakes or ri ve rs . Here they
pass the winter ina state o f alm ost l i fel ess repose , th e
functions of l i fe so nearly suspended , that n on e of th e
external signs of i ts exi stence are v isibl e . The ci ren
l ation i s e x trem ely sl ow

,
the respi rati on appare n tly

al toge th e r stopped , digesti on absol utely su spe n ded .

The return of the gen ial warmth of spri ng cal l s th em
agai n into acti on . The circul ati on i s restored

,
th e

bl ood is agai n fi tted for i ts var ious offices by the re turn
of regu l ar respi rati on

,
the functions of the digesti ve

organs are agai n pe r form ed
,
an d the an imal re sumes

i ts form e r habits , withou t havi ng undergone any
material A simil ar state of torpidi ty takes
pl ace i n many repti le s wi thi n th e tropi cs . Thi s
summer torpidity, or, as i t may be cal l ed , estivatr

’

on
,
i s

governed by t he times of drough t. Crocodil es or
all igators, and large boas , are frequently found i n a
l etharg ic state i n the dry mud , and Humbold t’s anec~
dote has been frequently quoted

,
of an Indian in

South Ame rica having bui l t a hut over the spot where
a crocodi l e lay buried i n the hardened cl ay

,
and was

only made aware of his mistake by the rains moi sten
i ng the ground, and bringi ng the huge c reature i nto
animati on again .

A l l Repti l es possess tru e lrrngs, and the ir respirati on
is excl usi ve ly pulmon ary throughou t the whol e of
thei r exi stence . This forms one o f the most imp or
tant di ff erences wh ich have i nduced zool ogi sts to sepa
rate the Frogs and Toads

,
&c .

,
from true Repti l es ;

the re spi rati on i n these an imals
,
and those ar ranged

along with them , being carried on by means of
krone/rim or gil ls during the earl ier peri od of the ir l i fe

,

changing— in some total ly
,
and in others only partial ly

— to the pulmonary character
,
i n the adul t condition

.

Th e l ungs are two i n number
,
right and left

,
nearly of

equal s i z e , except i n the se rpe n ts , and cel l ul ar or
spongy . Their structure d iff ers somewhat i n the
di ff e re nt orde rs , brrt i n al l i t i s such as only to admi t a
port i on o f th e venous bl ood from the h ear t

,
i n stead o f

the whol e . In the Sauri an R eptil e s and Serpents
,
the

act o f re spi rati on is carr ie d on mechan i cal ly by th e
action of th e r ibs, wh ich are more or l ess free and

Bellh B/i lish Reptiles.
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moveabl e
,
but i n th e torto ises a nd turtl e s th e air i s

i n troduced i n to th e l ungs by a sort of act of deglutition
o r swal l owing .

The i n tegumen t or ski n of reptil e s i s dry and ha rd
,

and i s cove red wi th e i ther h orny pl ates or wi th scal e s.
which s tru c ture forms an e x cel l en t character for
arranging them in two large groups , the scaly and
shielded coat of mail repti l es. Thei r l imbs are e i ther
four or two i n number

,
or are wanting al together

,
at

least exte rn al ly . W hen presen t
,
they a r e in almost

all case s very shor t, and so formed as i n most i n stance s
to preven t thei r posse ssors h aving a rapid moti on .

Th ey possess the senses of sight
,
hearing

,
taste

,
smel l

,

an d touch . In general th e eye s are smal l
,
and not so

wel l devel oped as i n the h igh e r classes of an imals .
They are largest i n the tortoi ses

,
crocodi l es

,
and l izard s

,

and smal l est i n th e se rpe n ts . In th ese l atter an imal s
there are no apparen t eyel ids

,
and

,
i n con seque n ce

,

the ir eyes seem fixed and always wide op en . In the

l i zards we find two l ids ; th e tortoi se s and crocodi l es
have three

,
whi ls t th e chamel eons have on ly on e

,
an d

that a very si ngul ar on e . The sigh t i ts e l f i n gen e ral
i s v ery acute

,
for on thi s sense depen ds the ir pursu i t

of food and the i r perception of the approach of en em i e s .
The organ of hearing i s

,
i n general , not so highly d e

veloped i n Repti l es as i n Mammal i a and Birds . They
ne ver possess any external ear ; and the sen se of hea r
i ng vari es a good deal i n the differen t orders . I t i s

,

perhaps
,
the most obtuse i n th e tortoise tri be

,
and the

most acu te i n serpe n ts . In th ese l atte r an imals and i n
l izards we see that th e sound of musi c imparts to th em
great del ight, and th is i s wel l known to the se rpen t
charmers of th e East . In most cases the internal o rgans
of hearing are enti rely covered by the scaly investment

,

of th e head ; but i n the crocodil es , “ the ex ternal orifice
“

instead of bei ng thus permanently c losed
,
i s provided

with a fi rm
,
hard

,
moveabl e l i d

,
or opercul um

,
by means

of wh ich the aperture may be ei th e r stopped or k ep t
,

Open . Thus
,
whi le basking on the margi n of th e ri ver

,

or lying there i n ambush for prey , the crocodi l e has.

th e power of raising the earlid
,
i n order to l isten atten

tively to every noise ; but when h e dives beneath the
water

,
e i th er for safety or to drown t he vi ctim he has

se iz ed
,
the entrance of water in to the audi tory cavi t ies

i s prevented by the firm shu tti ng of th e l i d
,
which

accura tely fi ts th e orifice ) “ The sense of sm e l l i s
comparati vely feebl e i n reptil es . Indeed the i r man ner
of living woul d lead one to infer that they woul d have
l i ttl e u se for acuteness i n that organ . I t i s m uch the
same wi th the sense of taste . I n a l arge proportion o f
repti l es the ir food i s swal l owed whol e an d e n t i re

,
and

the structure of the tongu e i n some o f tho se whi ch tear
the ir prey

,
as the crocodi l es

,
i s such as to show that

that organ i s not fi tted to be of m uch use for the pu r
pose of tasting. The sense of touch does ex i s t i n r ep
ti l es, but only i n a l ow degree . The sk i n of th e ir bodies

.

and feet
,
cove red wi th dry scal es o r horny plates

,

does n ot seem adapted for the possessi on of any acute
,

degre e of sensati on ; and even i n those speci e s , such
as the Geckos e spec i al ly

,
i n whi ch the toes ar e d i lated ,

th is struc ture i s m ore for th e pu rpose of enabl i ng
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them to arUrere firmly to th e surface of th e obj ects upon
wh ich they mo v e

,
than to serve as organs of touch .

Repti l es eat and dri nk v ery l i ttl e
,
a n d they are

capabl e of unde rgoing long fasts . The greater number
of them are carn i vorous, very few subsisti ng en ti rely
upon vege tabl e substan ces . Amongst the vege tab le
f e eders are. the land torto ises and some of th e marine
Spe ci e s . In the case of alm ost al l the rest

,
i t i s l iv i ng

prey only that th ey eat
,
and the an imal s upon which

they feed are gen e ral ly swal l owed entire . The stru e
ture , form ,

and positio n of th e tee th i n th e carn ivorous
repti l es vary much

,
and form good characters for

d i vid ing them i n to gen eric groups. Besides th e teeth
whi ch are pl an ted i n th e j aws

,
th ere are others whi ch

are in serted upon the bon e s of th e pal ate . In the

he rb ivorous torto ises
,
and al l th e Chel on i ans

,
teeth

,

however
,
are e n tirely wan ting . In these an imals the

jaws have a conside rabl e resembl ance to those of bi rds
,

b e i ng sha rp- edged and horny . The l ower jaw sh uts
wi thi n the upper

,
and th e porti ons of food are cu t or

snapped off
,
as i t were

, on the princ ipl e of shears .
Dige sti on is very sl ow,

and indeed is carried on only
in proportion to th e degree o f temperature of th e sur
rounding atmosphere . Many S e rpen ts

,

" says M r .
Bel l

,

“ are more than a fortnigh t after tak i ng the i r
food before the undigested remains are voided

,
duri ng

whi ch p e riod th ey usual ly fast. If th e temperature
i n which they are placed be v e ry low

,
i t is greatly

retarded
,
and during hibernation i t ce ases al together ;

for I have known a tortoise
,
which had fed l argely

upon grass immediate ly before i t becam e torpid
,
reta i n

the grass unchanged i n th e stomach duri ng the whol e
of the winter ; so that, on openi ng the body after i ts
death

,
wh ich took pl ace immediately on i ts awaki ng

i n the spring
,
an d before i t had any access to food , th e

stomach was found fi l l ed with a l arg e quan ti ty of grass
wh ol ly undigested .

Reptil es are for the m ost part ov iparous
,
th at i s

,

they l ay eggs wh ich are hatched after expulsi on . The
mothe r buri e s th em i n the sand

,
or deposi ts them in

som e pl ace of con cealm en t
,
exposed to the rays of the

sun; and i n due time , withou t any further assistance
from th e paren t

,
the young a re hatched . In a few

i n stanc e s
,
howe ver

,
th e femal e retain s th e eggs with in

her body
,
t i l l th e you ng are ready to burst th e shel l ,

wh ich are the n excl uded perfectly form ed . Such i s
the case with the common l izard an d v iper of th is
country

,
an d some other se rpen ts

,
th e bl i nd - worm

,
&c.

The fol l owi ng is the arrangement adopted in th e
B r i tish Museum

,
where th ere i s an extens ive col l ecti on

of repti l es . The method i s that of Dr. Gray
C l ass —REPTILES (Reptilia) , from the Lat i n word repto,

to creep, or craw l .
A n imal fu rn i shed w i th a d i s t i nc t bony sk e le ton . The sk i n
c lothed w ith horny imb edded plate s o r imb r icated scale s , wh ich
are co v ered w i th a th i n , and often dec iduou s epide rmi s. They
re spi re by ce l lu lar lungs. The hear t i s tr i loc u lar , that i s . i t
has a s i ng le v en tric le d i v ided i n to two or more ce l l s , g i v i ng
or ig i n to two ar te rie s, and receiv i ng the co ld red b lood by two
ve i n s , from two au r ic l es. Ov iparou s , but the egg some t ime s
hatched i n the body of t he mo the r

,
often co vere d w i th a th ick ,

more o r le ss calcareou s she l l . The young l ike the paren t, andn o t u nde rgo i ng any t ran sfo rmat ion .
Rept i l es are d i v ided i n to two large sec t ion s , the Scaly and

S hielded, accord i ng to the s t ruc tu re of the scale s o r plate s
wi th wh ich the sk i n i s co v e red , and the format ion o f the sku l l .

S y sramarrc A RRANG EM ENT.

SECT ION I . ltsrrrnus (Squanmta ) , from t he Lat i n
ord squama , a scale .

Body co vered w i th o ve r lappi ng scal es . Sk u l l formed o f
separat e bon es ; t he ear- bone e x te rnal , ando n ly ar t ic u la ted to
the re s t . Tongue free

,
e longate , n icked at the l ip, often

e x ten s i le .
This sec t ion i s composed o f two orde rs , con tai n i ng all the
spec ies denomi nated Sau r ians or L izard s, and Olrlrirliana, Ser

pen ts o r Snake s .
Orde r l . from the G reek word sq uros

(maven ) , a l izard .
Mon th no t d i latab l e , jaws too thed , lowe r jaw - bone s

un i ted by a bony su tu re i n fron t ; eye s gene ral ly w i th
d is t i nc t eye l ids ; l imb s fou r , d i s t i nc t , rare ly i n su ch a

rud imen tary s tate as to be h idden u nde r the sk i n ; body
e longate

,
rounded

,
co ve red w i th imbr icated o r gran u lar

scal e s ; tai l e longate , tape r i ng, occas ional ly prehen s i le ,
gen e ral ly co ve re d w i th wh i r ls of scal es.
Th i s o rde r i s d i v ided i n to two sulrorders, from the

s t ruc tu re and fo rm o f the tongue .
S ub orde r 1 ,

- SLa sa-roneusn L IZARDS ( Lepro
ylossw) , from t he two G reek words , leptos
smoo th , and glossa (Wu-mm ) , a tongue .
Tongue flat. e longate , b ifid . To th i s sub - o rde r

be long the M on itors , t h e Teguen '

us, the true

L iza rds
,
the b ’

cinks, dtc .

S ub- orde r 2 .
—Tu icx- roueusnL lZAans(Puch

from the two G reek words , poo/t its ( na zm ) , th ick ,
and glossa (M armot ) , tongue .
Tongue th ick

,
con ve x

, at tached to the gu l le t at
the base . To th i s sub - orde r be long the Geckos ,
the Iguana s , the Dragons , the Agamas, and t h e
Clu tmeleons.

Order 2 .
—Smt i>sxrs (Ophidia ) , from the two G reek words ,
ophis (are ) , a se rpen t , and ei dos (M ar) , fo rm o r
shape .

Mou th ve ry d i latab le ; bone s of the lowe r jaw sepa
rate from each o ther , on ly u n i ted by ligamen t s ; fac ial
bones mo veab l e ; l imb s n one , or on ly i n the form of
shor t spu rs on the s ide s o f the ven t ; tongue ve ry long,
re t rac t i l e i n to a sheath at i t s base , ape x forked , very
long

,
s l ender

,
tape r i ng ; one lung very large , the o ther

smal l o r rud imen tary.
Th i s o rde r i s d iv ided i n to two sub - orders , the V iperii.e

Se rpen t s ( Viperina ) , and the Co l ub r i ne Se rpen t s ( Colu
(I rina ) .
S ub—o rder L—Vrpsmsn Ssnrsu'rs from
the Lat i n word vipera, a v ipe r.
Jaws weak , uppe r jaw tooth l ess , w i th large
fangs i n fron t , lowe r too thed . Head large beh i nd ,
c row n fiat, gen e ral ly cove re d w i th scal es , arely
w i th sh ie lds . H i nder l imb s n o t de ve loped. Eye s
late ral ; n ost r i l s late ral, apical , open . Th is sub
o rde r con tai n s t h e em i ne n t ly po i sonou s se rpen t s,
su ch as t he Ra t tlesnakes and the Vipe rs.

S
'

ub- orde r 2 .
—~ CoLUBRiNs SERPENrs ( Colub rina) ,

from the Lat i n word colube r , a snake .
Jaws s trong , bo th too thed , some t ime s with some
fangs in fron t , o r grooved tee th beh i nd . Head
mode rate , or i nd i s t i nc t ; c row n ofte n co ve red wi th
regu lar sh ie lds . Th i s sub - orde r con tai n s the Water
sna les, some of wh ich are poi sonous , the Boas, andn ume rou s harmless serpe n ts, such as the True Ser
pents. the Wood Serpen t s, the Tree Serpen ts , (kc .

and the Naja group, wh ich con tai n s the Cob ra de
Capella, and o the r ven omou s spec ies.

SECT ION Il . —SmsLnsn REPTILES ( Catap hracta) . from the

G reek word h ttaphraaso to cov er o r pro tec t .
Body covered w it h square imbedded

t
plates,

gene ral ly fo rm
i ng a do rsal and cen t ral sh i e ld ; bones o the sku l l agg l u t i nated
toge the r

,
hard , w i th the ear-bone sunk i n to i t s sub stance jaws

un i ted i n to ii so l id mass ; mou th n o t d i latab l e ; tongue short ,
affi xed to the mou th , scarce ly exsertiblc the egg cove re d w i th
a hard shell.
Th i s sec t ion con s i st s o f t h ree orders, con tai n i ng the Tor to i se s
o r Chelmn’

ans. the C rocod i les or Emydosaurians, and the Ain

phisbie nians,
-lniplu

'

sbcenia .
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Order 1 . from the Greek word
chelone (xeaum) , a tortoise.

Body short, depressed ; the bones of the thorax ex

ternal , surrounding the musc les of the body l ike a case,
out of which the head, l imbs, and tai l are protruded ;
jaws tooth less, covered w i th a horny coat ( l i ke a bi l l)
the upper bi l l covers the lower l i ke a box.

This order contains the L and Tortoises, the Terrapem
or River Tortoises, the Sof t Tortoises, and the Turtles,

Order 2 .
—Cuoconu .as and ALLIGATORS (Emydosaun) ,from the Greek words emys, emydos ( sinew,

a l izard, and sou rce (n ow ) , a l izard.

Body spindle- shaped, covered wi th square bony plates
placed in longi tudinal l ines. Head large ; jaws w i t h
teeth . L imbs four, free, short ; tai l compressed.

DS .

Such i s a general sketch of th e arrangem ent we
propose to adept of th e Cl ass REPTILES .

ORDER I. ~—LIZARDS (SAUR IA) .

THE first order
,
that of the Saurians or L i zards

,
i s

what inay be termed the typ ical order of th e class .

The Spec ies incl uded in i t , have more a ffin i ty w i th the
Mammal ia

,
both i n the var ie ty and rap id i ty of th ei r

movements
,
th an any others ; for we find amongst

them ,
an imal s which creep

,
walk

,
run

,
cl imb

,
swim

,

di ve
,
and e ven

,
to a certa in exten t

,
fly. Not bu t what

the essen tial external charac ters of the cl ass to which
they belong are suffi ci entl y apparent and wel l stamped .

For though example-s do occur in the ir ranks of crea
tures that are capab le of execu t ing a great variety of
movements, yet the el ongated and proportionately
bulky body of the greater number

,
supported upon

the ir short l imbs w i th apparen t difliculty, constra ins
them to walk sl owly and with an air of embarrassment

,

ve ry d i fferen t from the l igh t gai t of th e gen eral i ty of
mammiferous quadrupeds . Thei r arms and th ighs are
short, sl ender , but sl ightly muscul ar, and jo in ted so as
to have a direction ou twardly

,
whi le th e e lbows and

knees are too angul ar
,
and t he l egs too far asunder

from each other , to support wi th ease , when i n a state
of repose , th e superincumben t we ight of the ir body .

They vary very much i n habi ts and man ner of l i v ing
,

and th eir organs of moti on are always i n harmony w i th
these , and the particul ar situati on s for wh i ch they are
designed . Some have sl ender and h ighly - developed
toes , with a l ong , con ical , and po inted tai l , l ike th e tru e
L i zards . These are ev idently fi tted for an excl u sively
terrestrial m ode of l if e , and a res idence in sandy pla ins
or stony deserts. Others have the ir toes expanded on
their under surface , short th ick feet and ta i l , and a
broad flattened form of body

,
l ike the Geckos . These

creatures are clearly thus constructed to enabl e them
to adhere to smooth surfaces

,
to traverse wal l s or cei

ings l ike a fly, and to remai n fixed there for any l ength

In a third se t we see membranous expansi ons on
each side of the body, supported by el ongated ribs, and
capable of be ing spread out l ike a fan

,
as i n the Dragons.

These are eviden tly formed for bal ancing themselves
i n the ai r, as i f by means of a parachute , and darti ng,
by long flying l eaps, from on e branch or tree to an other .
In another group s t i l l we find animals endowed wi th

,

comparat ively Speak ing, l ong and slender feet, the toes

Th is order is composed of the Crocodiles and Alli

gators.

Order 3 .
—AM PH ISB}ENIANS from the Greek
words amphis ( fleeces ) , both ways and baino (Sumo ) ,
to walk .

Body elongate, cy l indr ical , covered w i th square im
bedded plates placed in cross rows. Tai l short , con
tinuous, blunt , L imbs none, or very shor t, and placedanteriorly , weak jaws w i th teeth .

This order contains the Am hisbcenas or Double
walkers , the Trigonophes, the C irotes

,
orTwo- handed

worm
,
dre.

placed i n opposi te d i recti on s
,
l ike p i ncers

,
and a pre

hensile tai l , as th e Chamel eons . These an imals
,
i t

m ay at on ce be seen
,
are wel l adapted for cl imbi ng

trees an d perch ing upon the branches l ike b irds .
F i n al ly

,
several gen era occur

,
the spec ies of wh ich

have a serpen t - l ike form
,
and are e i ther a lm ost deprived

of feet or have them exceedingly sh ort, as th e Bl ind
W orm

,
the G lass Snake , 81 0 . These an imals

,
we may

therefore at on ce con cl ude
,
are desti ned to l i ve i n

ground covered with herbage
,
and gl ide along l ike the

snakes to wh ich they bear such a strik ing general
resemblance . The Sauri an repti l es , i n gen eral , have
th e body of a l ength ened form , i n proporti on to the
size of the other parts of th e ir frame . This ar ises from
the great number of separate bones, or vertebrae, of wh ich
t he i r sp ine is composed ; these amounti ng some times ,
i n speci es wi th l ong ta ils

,
as the Iguanas, &c. , to th e

n umber of one hundred and forty separate p ieces, and
even i n t hose wi th very sh or t tai ls, to upwards of forty.

W i th the excepti on of a few abnormal forms, they have
four sh ort l egs

,
and thei r toes are armed wi th claws .

The ir ski n i s covered w ith scal es of var iou s sizes and
figures

,
orwi th granul ati ons . They shed the i r sk in several

times in the course of the year . This takes pl ace espe
cially in th e spr ing, after wh ich they appear in br igh ter
col ours— th e mal e part icularly so. The brain i s only
moderately devel oped in th e Sauri an repti les , as i s also
the case w i th the vari ous organs of sense , except that
o f sight . They are tenaci ou s of l i fe , and even when
their head i s cu t off

,
th ey do not d ie immediately . If

th e ta i l or feet are amputated
,
they are not fatally

i nj ured i n con sequence
,
but on the contrary the l os t

parts are after a short time reproduced . As th e sk in
and feet are covered wi th hard scal es , i t fol l ows tha t
the sense of tou ch m ust be very imperfect ; and as
th ey l i ve excl usively upon living anim al s , which they
sei ze t he moment th ey see them , i t may be easi ly con
ceived that the organ of smel l is but sl igh tl y devel oped,
that sen se n ot be ing much requ ired. The sense of

taste is i n l ike manner very sl ightly devel oped ; for, as
they do not masticate the ir food

,
and have very l i ttl e

sal i va
,
a keen p ercepti on of th e flavour of the art ic les

of wh ich their die t consists
,
i s n ot requ ired . They al l ,

however
,
have a tongue

,
wh ich is i n general pretty
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l ong , fleshy, and movable . They are not much better
off with regard to the sense of heari ng ; bu t the organ
of v is ion i s m uch more h ighly devel oped

,
an d th ei r

sen se of sigh t i s , i n consequence , very ac ti ve i n m ost
of the species. In thi s, however , th ere are excep ti on s ;
as, i n the case of the Bl i n d W orm ,

for i nstance , th is
sense i s almost en ti rely wanting.

The an imal s bel onging to thi s order l i ve en ti re ly
upon livi ng prey

,
the i r food consi sting of smal l m am

malia and b irds , fi shes, mo llusca, an d i nsects. They
are remarkabl e for the i r voraci ty

,
devouring a great

quanti ty of food at a t ime
,
though one meal suflices for

several days . The j aws are furn ished wi th teeth
,
which

are smal l , simple , con ical , unequal , i sol ated, and without
tru e fangs. The m outh i s destitute of l ips

,
i s general ly

l arge , soas to admi t of th e i r swal l owing large p i eces of
flesh , and the b inder nostri l s open i n to its back part .
The tongue var ies a good deal i n t he diff eren t fam il i es.
In the Mon itors an d true L i zards i t i s protracti l e

,
i s l ess

so i n th e Geckos, bu t i n the Chamel eon s is exceedingly
l ong

,
cyl i ndri cal

,
and worm - l ike i n appearan ce . The

structure of the heart and l ungs, and the circulati on of
the blood

,
are th e same as has been already described

i n the prel imin ary remarks upon Reptil es . One of th e
most distinc ti ve characters of th e Sauri an repti l es, i s
th e exi stence of a breast - bone, or sternum, which is
gen eral ly of l arge size , and of a cart il agi nous stru cture.
Th is sternum,

al ong with th e shoulder - bone , forms a
protec ti on for th e heart and l arge vessel s . The spec ies
of Repti l es bel onging to the L i zard order grow very
sl owly , and the durati on of th ei r l i fe is i n gen era l ve ry
l engthen ed . Many of th em , i n course of tim e , acqu ire
l arge dimension s, as the Mon i tors and Iguanas. They
are ch iefl y to be found i n very warm and hum id
cl im ates . Egypt, for exampl e , th e temperature of
wh ich i s so burn i ng hot, whil e the soi l i s p eri odica l ly
m oistene d by the overfl owing of the Ni l e , possesses an
imm ense n umber of Sauri ans , espec i al ly of the L i zard
fam i ly

,
an d th ey are remarkabl e th ere for th ere l i t-he

n ess
,
their agi l i ty , and the vigour of th ei r m ovements .

Bruce , speaking of them , says There i s n o gen us of
quadrupeds that I have known i n th e East so very
numerou s as that of the l i zard, or of whi ch there are
so many vari eti es. The eastern or desert parts of
Syri a , borderi ng upon Arabi a Deserta, wh ich sti l l h ave

SUB-ORDER I .
— SLENDER -TONGUED LIZABDS .

THE Sl ender - tongued L i zards are divi ded in to two
tribes , the Ring - scal ed L i zards ( Cyclosaura) , an d the
Ti l e - l ike Scal ed L i zards ( Geissosaura) , so n amed from
the structure and arrangement of the scale s wi th wh i ch
their body is covered .

T R IBE I.—CYCLOSAURA.

*

Th is tribe contain s ten families, and i s thus character,
izcd. Scal es of the bel ly square , i n cross bands ; th os e
From the two Greek words, kuklos (z uxkogl, a c irc le, and

mum ( f a t-gm) , a l izard.

moi stu re suffic ien t, abound with them beyond a poss i
b ility of coun ti ng them . I am posi t ive that I can say ,
W i thou t exaggeration , that th e n umber I saw one day
i n th e great c ourt of the templ e of th e Sun at Baalhec
amounted to many thousands ; the ground the wal ls ,
and ston es of th e rui ned bu i l d ings

,
were covered w ith

them , and the vari ou s col ours of wh ich they consisted
made a very extraordinary appearance

,
gl i ttering under

the sun
,
i n wh i ch they lay sle eping or bask ing.

"
A

very l im ited number of species , and these all of smal l
s iz e

,
i nhabi t ou r isl and, and the paral l e l and more

n orthern coun tr ies of th e adjacen t conti nen t. As we
advance in to cold cl imates th ey disappear al together

,

but when we pass sou thwards, th e ir number, Specifical ly
c ons idered . increases and am ong th em some occur of
un expectedly l arge dim ensi ons, as, for ex ample , that
beau tifu l speci es

,
th e Eyed L i zard

,
measuring sixteen

or seven teen in ches i n l engt h , and which is a nati ve of
Spain , I taly, an d the South of Fran ce .
The flesh of many Saurians is he ld i n h igh repu te

i n th e countri es i n wh ich they are found , as an art icle
of food . Dampier , i n h is Voyage ," tel ls us th at th e
i sl and of Bl anco ( i n the Sou th Seas) was plen ti ful ly
stored with “Guanos . The ir fl esh ," h e says , “ is
much esteem ed by privateers , who commonly dress
them for th ei r s i ck men ; for t hey make very good
broth . In America th e Iguanas are regarded by
epi cures as a great del i cacy ; and i n Asi a the Scinks
are con si dered to have aphrodi si ac powers. Medicinal

properti es have been attributed to m any , espec ial ly by
the Arabian physi ci ans . But th i s bel i ef was not con
fi ned to th e East._ “One speci es , says Mr. Martin ,
“ the Adda of th e Arabi an s (Scincus qfiicz

'

nalis) , for
m erly obtai ned a pl ace i n the Bri ti sh Materi a Med ica
i ts flesh was supposed to be a restorative , and of great
avai l i n leprosy and other d iseases . I t was one of th e
i ngredi ents i n that compound known as theriaca or
conf ectz

'

o damocratz
'

s ; the ‘ wi ld exuberance , ’ as Dr.

Lewis expresses i t, ‘ of medical supersti ti on i n former
ages .m
None of the L izard order are po isonous, though the

anci en ts regarded many as poison ous i n the extreme ;
and the vulgar

,
i n our own t imes , frequ ently look upon

them wi th great h orror, and entertai n a strong suspi

c ion of the ir nox ious qualiti es .

of th e back and tai l rh ombic and imbricate , or circular
an d subgranular

,
placed i n cross rings ; of th e sides ,

general ly granul ar, rarely l ike the back . Tong ue el on
gate

,
flattened, base sometimes sheathed , general ly free ,

only attached to the gul l et by a l ong br idl e , and w i th
two el ongate , cylindrical , horny tips . Ta i l e longate ,
wi th wh irl s of scal es, general ly con i cal , taper ing, som e
times compressed

, with two el evated cres ts above .
Eyes diurn al

, with two val vu lar l ids . Fee t formed for
walk ing. Toes unequal , compressed .

One hundred and fifty - four species of th is tribe are
enumerated

,
Our Space , of com‘

se, wil l not al l ow us
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to enter into m inute detai l s of these, nor woul dadry
defini t ion of them ,

accord ing to the ir zool ogi cal charac
ters, be at all i n teresting to th e gen eral reader. The
tr uth i s," says Mr. Gr iffi ths , “ that when we come to
treat in deta i l concern ing the repti l e tr ibes, there i s an
abundan t scan ti ness of that sort of i n formati on con
cern ing them

,
which wou ld prove i nteresti ng to th e

majori ty of readers. However useful an d curi ous may
be the investigation of the ir specific characters, i t must
be owned to the many i t i s dry and repulsi ve. I t is
cam’

are to the general . W e w i l l th erefore only sel ect
a few of the more important or interesti ng .

THE MONITORS (M onz
'

toridce) one who

gives warn ing or admoni shmen t
,
from the Lati n word

moneo, to warn or admon ish ; these an imal s be ing
beli eved to gi ve warn ing of the crocodi l e

's approach
form the first fami ly we shal l m en tion . The Moni tors
are th e l argest of al l the l i zard order of repti l es . Thei r
body i s very l ong

,
of a rounded form

,
and wi thout any

crest al ong the back. Thei r tai l
,
i n most of the

species, i s sl igh tly flattened on th e sides , and at l east
twice the l ength of the body. Their fee t are strong ;
the toes are five in number , very long, but of unequal
size , and terminate in strong hooked cl aws . The sk in
On th e head, back , and flanks i s f lunished with smal l ,
round , tubercul ar, projecti ng scales, which are always
arranged in circul ar bands or ri ngs . It vari es i n
col ou r from black to a more or less deep green

,
with

spots scattered throughou t
,
assum ing the form of

regu lar patterns, and presen ti ng the appearance of
beauti ful ly arranged mosai c work . From the fi rm
structure of thi s in tegument

,
and t he hard sym

metri cal arrangement of the scales
,
i t has been often r

u sed for covering l i ttl e tri nket cases and other smal l
arti c l es , as i t i s wel l adapted for resisting the e ff ects
of fricti on . They have a l ong

,
fleshy tong ue

,
wh ich

,

l ike that of the serpents
,
i s deeply forked

,
and i s

capable of being wi thdrawn in to a sheath pl aced at i ts
base, and protruded again to a considerabl e exten t .
Thei r eyes are l arge and brigh t

,
an d the openi ngs of

the ir ears are very apparen t
,
and seated l ow down on

the sku l l , near the angl es of the mouth . The head is
covered wi th smal l many~sided shi el ds .
The Mon i tors are only found in the warmer parts of

th e Ol d W orl d, none having ever been discovered i n
Europe . They li ve near the water ’s edge

,
and the

greater number are aquati c i n the i r hab i ts . A few
,

h owever , are compl etely terrestri al , l i v ing i n drv

sandy deserts . The structure of the ta i l i nd i cates
thei r speci al residence . In

'

the aquati c speci es
,
thi s

organ is compressed l ateral ly, and is surmounted by a
crest formed of two seri es of flattened scal es . It thus
becomes a powerful organ of progression , when the
an imals are i n the water ; w i th i t they propel them
selves al ong wi th considerable swi ftn ess

,
moving i t

from side to side , wi th powerful and rap id action , and
steer ing the body by means of i t al so

,
as b y a rudder .

In th e terrestrial spec ies, the tai l i s con i cal i n shape ,
and of a rounded form , appeari ng as i f i ts on ly use
coul d be to ac t as a coun terpoise to the weight of
the res t of the body

,
or

,
as it rests upon the ground

i t may ass i st. the an imal s in springi ng upon the ir prey .

Their meli on along the su rface of the ground is

rap id bu t si nuous , l ike the serp en t ; they run swiftl y
on the l evel pl a in

,
but are not capabl e of cl imbing

rocks or trees . The Mon i tors are carn i vorous an imals ;
they l i ve upon sm al l quadrupeds

,
birds

,
and the l arger

ki nds of i nsects . They often devour the eggs of
crocodi l es and aquatic bi rds ; and e ven smal l fishes

,

l izards, and torto ises fall v ictim s to thei r vorac ity .

M . Dumeril informs us
,
on the au thori ty of M .

L eschenaul t de Latour, ,

that some of the aquati c
species un i te on the borders of ri vers and

‘

lakes, in

order to attack quadrupeds com ing there to quen ch
thei r th i rst ; and that that travell er had seen th em
fasten upon a young deer which was try ing to swim
across a ri ver , pul l i t under th e water, and drown i t .
He had , moreover , found the thigh - bon e of a sheep

,
i n

the s tomach of an ind iv idual wh ich he was dissecti ng .

THENILOTIC MONITOR (zlf om
'

tor Niloticus)— Pl ate
1 , fig . 1 . Abou t twen ty - th re e speci es of Mon i tors
have been descri bed. Of the aquati c species

,
which

are by far the most n umerous
,
the best k nown i s th e

on e j ust m enti on ed . The Ni l o ti c Mon i tor is abou t
five or si x feet l ong

,
and of a green ish - grey col our

,

mottl ed with bl ack . The nape of th e n eck presen ts
four or five horse - sh oe marks of a yel low hue ; and
al ong the back seven or eigh t rows of spots of a.

yel l owish - green ti n t
,
extend from the sh oulders to

th e root of the ta i l . The tai l i s compressed through
ou t n early i ts whol e l ength

,
and strongly crested

or keel ed on the upper edge . I t is one hal f longer
than the body, an d i s m arked on

' th e upper hal f
wi th ci rcul ar hands composed of spots l ike those
on the back , and on the l ower m oi ety wi th ri ngs of
green ish - yel l ow . The legs are strong

,
and the toes

are long
,
an d armed with compressed, very sharp , and

booked cl aws . The teeth are short
,
and consi st of

twenty - two in th e l ower , and th irty in the upper j aw .

It i s a native of Afri ca‘, inhab i ti ng most of th e ri vers of
that country . I t i s very common in th e Nil e ; and i s
also foun d in the r ivers of North Afri ca , W estern
Afri ca

,
and Sou th Africa , as far as the Cape of Good

Hope . This an imal is held i n great veneration by the
natives of Egypt, who assert that by the hissi ng n oise
whi ch i t produces

,
it gi ves warning of the approach of th e

crocodi l e . Hasselquist i nforms us that the Egyptians
have al so an i dea th at i t i s hatched from the eggs of
the crocodil e that have been laid i n th e sand, whi l st th e
crocodi l e itself i s th e produce of ‘th ose eggs wh ich have
been deposi ted i n the water ." He gravely adds—“ I

have n o need to say that th is i s false l
”

Represen ta
ti ons of the Ni l ot ic Mon i tor occur on th e an ci en t
monuments of Egypt

,
and Cuvier has suggested that

th is may have arise n from the bel ie f amongst that
early peopl e

,
that they devoured the eggs of the

crocodil e . Its food con sists of smal l an imals , insec ts ,
&c .

,
wh ich i t always takes al i ve . M . Geoffrey St.

H i l aire says that. it i s very vorac i ous , and that even i n
cap t ivi ty

,
i t attacks al l the l i ttl e an imal s which i t can

reach
,
and throws itsel f wi th th e utmost avidity upon

the food presented to i t . W hen i rri tated , it wh istl es
vi ol en tly

,
an d tri es to b i te or strike with i ts tai l . It

woul d appear from Sparrmann
’
s account of an individual

caugh t by h im at th e Cape of Good Hope , that i t i s
very tenaci ous of l ife . One of th is species, he says ,
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“
of the m iddl e s ize

,
which , together wi th its two

young ones, I brough t home wi th m e from Agter

Brmztjes- hoogte, was about two feet l ong i n the body,
and th ree i n the tai l . Having caugh t her by the n eck ,
so that she coul d not b i te m e , and finding that it
requi red some streng th to hol d her fast

,
I got a l arge

worsted n eedle , and gave her several punctures wi th
i t, not on ly i n th e heart, but i n every part of the
cran i um which was i n contact with the brai n . This

,

however
,
was so far from answering my purpose

,

which was to k i l l her i n the m ost Speedy and l east
pai nfu l man ner , wi thou t mangl ing or m uti l ati ng h er,
that she seemed sti l l to have l ife en ough l eft to be abl e to
run away . After th is my host undertook to put an end
to her ; and after havi ng gi ven her several hard squeezes
about the chest, and tied her fee t t ogether, he hung her
up by the n eck i n a noose , which he drew as cl ose as he
possibly cou ld . From this s i tuat ion she was found i n
the space of forty - eigh t hours to have extri cated her
sel f

,
though she still remai ned near the farm

,
appearing

at th e same tim e to be almost en ti rely exhausted .

Upon th is, we ti ed her feet cl ose behi nd her , so that
with her long and sharp c l aws , of wh ich she had five
upon each foot, she cou l d no t damage the serpents an d
o ther an imal s wh ich I kept i n a cask of brandy

,
an d

among which I put her with my own hands
,
hold ing

h er a l ong time under th e su rface of the l iquor ; yet she
was so far from being su ff ocated immediately by the
strength of the l iqu or

,
that she floun‘

ced abou t a good
deal i n i t ; and even a. quarter of an h ou r afterwards,
convinced us by her moti ons that she had sti l l some l i fe
remai ning in her ." “ This spec i es of l i zard ,” be com
ti nnes, I found to be amph ib ious

,
l i vi ng i n water as

wel l as on l and, and l ikewise that i t grew to a sti l l
greater size ; consequently , i t appears to be an extremely
l ong - l ived animal

,
and , as wel l on accoun t of th i s

property, as of that of not being k il l ed without great
d i fficul ty, to have an importan t oflice ass igned i t i n th e
general system of the economy of nature . I t was sup
posed ( and not with ou t foundation) by the peopl e among
whom I resided

,
that th i s creature m ight eas i ly be made

tam e
,
and th at i t was not i n the l east of a mal ignant or

venomous n ature .

"
A large repti l e

,
probably a nearly

al l i ed spec ie s of th is genus
,
was found on th e banks of

th e Tigris
,
by the gentl emen engaged wi th Col on e l Sir

H enry Rawl inson i n excavati ng th e ru in ed mounds of
Babylon . The accou nt gi ven to th e wri ter of th is , of
the ex traordinary tenaci ty of l i fe exhibi ted by the
u nfor t unate an imal

,
bordered on th e marvel l ou s . After

be ing fi rmly secured , deep gashes were made r igh t
across the Spinal col umn i n several pl aces

,
wi thou t

destroying orapparently injuri ng i ts m oti ve power . A

l arge quanti ty of s trong pruss‘i c ac id was then poured
down its throat, but wi thou t any resu l t. I t was then
placed i n a l arge tub of water with a we ight attached ,
so as to keep i t sunk to the bottom

,
and i t was al l owed

to rema in there for twenty - four hours . This seem ingly
having the e ff ect desi red

,
an d l i fe appeari ng at l ast to

be ex t i n ct, i t was taken ou t of its watery tomb and laid
on the ground , preparatory to i ts sk in be ing removed
in order to mak e a stufl

'

ed specimen for th e British
Museum . No sooner , h owever , h ad the operator made
his first cu t wi th th e scalpe l through the sk in

,
than

,

V OL . l l.

suddenly recovering its suspended an imati on , and

shaking i tsel f l oose from h is hands
,
i t made wi th al l

h aste to th e ri ver
THE WHITE-THROATED MONITOR (Regem

'

a alba

gularis) is another aquat ic speci es of th i s fam ily, which
grows to the l ength of five feet

,
an d is fou nd i n Sou th

Afri ca. It is an inhab i tan t of rocky pl aces abound ing
i n Springs an d streams , an d feeds upon frogs , crabs,
an d smal l quadrupeds. It is regarded as sacred by th e
n at ives

,
who assert i t canno t be injured wi thou t fear of

produc ing a drought. Sir A . Smith met with th is
rept i l e i n h i s South Afri can expedi ti on Though n o
specimen s of th i s spec i es,” he says, were obtained
South of Lattakoo, ye t th ere is reason to bel ieve tha t
i t occurs occasi onal ly wi th i n the l im its of th e Cape
Col ony . I t i s i n al l probabi l i ty the animal cal l ed Das

Adder by the nati ves, and which i s much dreaded ,
u nder th e idea o f i ts be ing very ven omous . I t i s
u su al ly d i scovered i n rocky places

, or on l ow,
stony

,

h i l l s ; and when surpri sed seeks c on cealmen t i n th e
chinks of th e former

,
or in th e i rregul ar cavi ti es of th e

latter . W hen any in equal i ti es ex ist upon the su rface
of th e rocks or stones , i t c lasps th em so fi rm ly wi th its
fees that i t becomes a task of n o smal l difliculty to d i s
l odge it. Under such c ircumstan ces, th e streng th of
no one man i s abl e to wi thdraw a ful l - grown i ndiv idual
and I have seen two persons requ ired to pu l l a speci
m en ou t of a posi tion i t atta in ed

,
even by the assi stanc e

of a rope round one of i ts h inder l egs . The momen t
i t was disl odged i t flew wi th fury at i ts enemies , who
by fl igh t only saved themsel ves from being bi tten .

"

The terrestr i al Mon itors, or those wh ich l i ve exc l usi vely
i n dry places , are few i n number .
THE OUARAN, or LAND Mowreu or Ecvrr

(Psammosaurus Scincus) , is the best known . Th is
speci es is abou t three fee t l ong

,
and i s d istingu ish e d

by its tail be i ng round
,
withou t any keel

,
and con

siderably more sl ender than that of th e Ni l ot ic
speci es , the scal es of th e greater part of the body
be ing rou nd i nstead of oval , and the tee th be ing
very smal l , very fine, an d very sharp . Its genera l
c ol our i s of a cl ear brown , w i th square spots i n ter
spersed of a pal e greenish~

yellow. It i s a nati ve of

the dry and arid dese rts of Egypt, and i s cal l ed by
the Arabs, Ozwran el- kard

,
or Li zard of the Desert.

Herodotu s makes men ti on of i t, and cal ls it th e
Ter restrial Crocodile. This speci es i s l ess voraci ou s
than the Mon i tor of the Ni l e , and i n captiv i ty refuses
food , and can on ly be made to take nouri shmen t by
forcing i t to swal l ow what is pu t i nto its mouth . Tra
vellers i n Egypt , however, i n form us that i t i s u sed by
the j uggl ers of Cairo for perform ing thei r tr icks

,
after

h aving extracted i ts teeth .

THE GIGANTIC LACELIZARD ( If ydrosauru s g igan
te'us) . Two or three remarkabl e species of Mon i tors
occur in Austral ia, known by th e name of LACE L i z
ARDs (Hydrosaurus) . They have the n ostri l s pl aced
near the apex of th e muzzl e ; th e i r teeth are compressed ,
sharp - edged

,
and denticulated ; and the i r tai l has a

doubl e - edged keel on th e upper part. They are very
prett i ly variegated

, and one spec ies , th e G igantic Lace
L i zard

,
is remarkably handsome . A specim en may be

seen i n the Bri t ish Museum seventy - e ight in ches long .
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t ion of South Ameri ca and the \Vest Indian Isl ands .
M adame Meri an found i t i n Suri nam ,

and describes it.
as growing with t ime nearly as l arge as the al l igator.
It n eve r attacks human beings

,
she says

,
but l i ves upon

in sec ts, the eggs of b i rds , &c , and wages war occasi on
al ly upon smal l fishes. W hen i t wish es to‘ l ay its
eggs

,
n ature teaches the femal e to mak e hol lows i n the

sand
,
on the bank of som e ri ver , and l eave to the su n

the care of hatch ing them .

” These eggs are as l arge ,
she says, as that of a smal l fowl , and are much
re l i sh ed by th e Ind ians . Az ara

, an acu te observer , i n
his descripti on of th e an imal s of Paraguay, i n forms us
tha t these l i zards are cal l ed by the natives of that
country th e Tayzi -

guami ,
“i
t and th at th ey are general ly

found on the edges of woods
,
and i n dry pla ins, i n

wh i ch l atte r pl aces they form burrows
,
i n to wh ich they

retreat duri ng the w in ter. Thei r m ot i on i s very swi ft,
and bei ng ra ther t im id an imal s

,
they pl unge i n to th e

water when pursued or al armed
,
an d remain th ere t i l l

the danger i s over . He confi rms Madame M er ian ‘s
statement that they live upon i nsects , and further
says

,
they eat frogs , serpents , young bi rds, and eggs .

Dumeril an d Bibron have al ways foun d the rema ins of
i nsects i n the stomachs of those th ey have open ed ,
and

,
on one occasi on

,
mixed up w i th the remai ns of

som e beetl es
,
porti ons of th e sk in and bones of a l izard .

The nati ves of Paraguay i nformed Azara tha t th e
Teguex i n i s very fond of honey

,
and that to obtain i t

the rept i l e approaches cl ose to the h ive
,
and str ikes i t

a pretty smart rap wi th i ts tai l ; i t th en runs off , but
shortly re turns , and with repeated attacks of thi s kind
succeeds i n frighten ing away th e bees

,
and final ly

regal es i tsel f upon the da i nty meal thus cl everly
obtained . Its flesh is esteemed aS '

good eating. The
col our of th is speci es i s h ighly beauti ful

,
consisting of

an elegant variegati on of brown
,
bl ackish

,
and purpl e

spots
,
on a pal e bl u i sh - white

,
and

,
i n som e parts , yel

l ow ish ground . In length i t i s i n general abou t th irty
e igh t i nches ; th e tai l is round for th e fi rst hal f

,
but

the l at ter por tion i s somewhat compressed . W hen i t
walks th e bel ly and tai l trai l u pon th e grou nd , wh i l e
the head is kept erect. The flatten ed structu re of the
tai l shows i ts fi tness for occas i onal ly i nhab i t ing the
water

,
wh il e i ts strong c laws prove i ts adap tation for

digging i n the. san d .

THEAMEIVAS (Ameivlna) resembl e the Teguex in s
i n general form

,
but th e head i s more sl en der and

compressed ; th e extrem i ty of the muzzl e i s p oi nted ,
and there is n o div isi on i n size between the n eck an d
th e body . The tai l i s m ore than two - th irds of the
l ength of th e whol e body

,
and is of a rou nded tetra

gonal form . They do n ot l ike th em
,
however, frequent

the ne ighbourhood of water ; th ey only i nhab i t arid
pl aces . They l ive on worms

,
i n sects

,
snai l s

,
and herbs .

THE COMMONAMEIVA (Amei
'

va Surinamensz
'

s) i s a
na ti ve of Gu iana and Brazi l

,
being spread al l over th e

latter country . It i s abou t a foot
,
or a l i ttl e m ore

,
i n

l ength , and has th e back more or l ess p icked out and
spotted with black

,
and vertical rows of wh ite ocel l i

“ bordered with bl ack on the flanks.

Try/ii is the general
.

name for l izards, guazé al ludes to
its size ; th is species being larger than any other l izard of

Paraguay.

THETEYU -HOBY , or G REEN Lu annor Rumou r

(Acm utus teyou ) , d i ffers from al l the other spec i es
bel onging to th is fami ly

,
i n hav ing only fou r toes on

the h i nder fee t
,
l ike the Crocodi l es. The head is short

compared wi th the Ameivas
,
and the tai l is th ick at

the root
,
an d term i nates i n a very sharp po in t. I t i s

n i ne i nches l ong
,
tai l i n cl uded

,
an d i ts col ouration i s

very beauti ful . The head i s of an enamel l ed green
,

th is col our be ing prol onged i n a l ine al ong the back
,

and the body is marked wi th six yel l ow rays
,
th ree on

each si de each of the i nterval s be tween the rays being
fi l l ed up wi th a seri es of tol erably l arge bl ack spots .
This green l i zard i s very common i n Paraguay, i n th e
th ickets

,
l ivi ng there ti l l th e end of October

,
and a t

the approach of wi n ter reti r ing i nto hol es. It ru ns
very qu i ckly .

THE CROCODILE-TAILS i n si ze
and aquatic habils, and i n the form of the ta i l , approach
the Crocodi l es . They frequen t the l arge r i vers

,
l ak es ,

or wide inorasses of Sou th Amer ica, and pass a great
port ion of the ir l i fe i n the water .
THE ADA,

or G REAT DRAGON (Alla Gm
’

anensis) ,
i s an exampl e . I t attai n s the l ength of from four to
six fee t

,
and is a na ti ve of Guian a. Its flesh is accoun ted

excel l en t by the natives
,
who compare i t to that o f a

fowl . Its eggs are al so i n request .
THETRUE LIZARDS (L acm'tirlrc) comprise amongst

th em some of the smal l est and pretti est speci es belong
ing to the Sau ri an order of Rep t i l es . They are ra ther
numerou s

,
upwards of fifty dist inct spec ies be ing enn

merated by Dr. Gray i n his Bri ti sh Museum Catal ogu e
of L i zards . They are d isti ngui shed by hav ing a pyra
m idal head

,
covered wi th regul ar many - s ided sh ields ;

a scaly throat
,
often wi th a cross fold i n fron t, and a

coll ar of larger scales beh ind ; a l engthened , flat tongue ,
not sh eathed

,
but fre e at the base , di vided at the tip

in to two long forks
,
and capabl e of be ing projected

to a cons iderabl e l ength . Thei r teeth are hol l ow a t
the roots i n ternal ly . They are al l n atives of th e Ol d
W orl d and Austral as ia , and are al l terrestr ial . “Te do
not know a singl e spec ies wh ich i s real ly aquat ic .
The ir tai l

,
in stead of being compressed and capable of

acti ng as an car, as i n some of th e preced ing groups ,
i s perfectly round

,
and i n general very l ong. But

though they are all terrestri al , they do n o t al l i nhabi t
the same k ind of pl aces

,
n or do they possess the sam e

habi ts and man ner of l iving. For i nstance , many of
them cannot ex ist except i n such s i tuations as abound
more or less i n vegeta t i on an d herbage , wh i l s t others
are only found i n desert and arid pl aces. The fi rst se t
are those whi ch are found cl imbing hab i tual ly upon
shrubs in th i ckets , or upon wal l s or hedges and pal ings
wh i ch serve as i ncl osures of our hab ita t ions . In these
th e toes are a lways s impl e

,
compressed , and qu ite

smooth . The second se t n ever rise from the sandy
soi l

,
upon the surface of wh i ch they ru n with grea t

ra p id i ty ; for, however un favourabl e at first s ight such
a surface m igh t appear for walk ing upon , the struc

ture of the i r feet enabl es them to traverse i t wi th
the greates t ease . The toes in these are exceedingly
flattened

,
keel ed benea th

,
and dentated , or f ri nged en

From the two G reek words, crocodilus (xgoxobu l ac) , a

crocodi le, and cum (W ea l , a tai l .
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— SLENDER - TONG UED L IZARDS .

the sides
,
and th is structure preven ts th em from si nk

i ng into the sand. Th is adap tati on of structure to
the i r part icul ar hab its of l ife

,
forms a good character

for d ivid ing th is fam ily i nto two groups, the smooth
toed lizards, and the rouglt - toed lizards.

L izards are remarkable amongst Repti l es , for th e
ag i l i ty of the ir m ovemen ts . Any one who has not iced
these an imals

,
mus t have observed with what rapid i ty

they dart from one po int to another
,
and how they can

cl ing to wal l s and rocks by means of thei r l ong and
crooked cl aws. In i n tertrop ical coun tries, however,
they are much more n imble and more acti ve i nth e ir
hab i ts than i n our temperat e cl imes ; for here , as soon
as the cold weather commences , the ir m oti ons become
sl ower and sl ower, and they fi nish i n winter by fal l
i ng into a compl ete state of l ethargy . L i zards in
general are very gen tl e

,
t imi d creatures . Ch i l dren

i n Europe make play things of them , and the anc ien ts
used to cal l the l izard “ the fri end of man .

" They
have

,
however

,
a considerabl e degree of courage

,
and

notwi thstanding the gen tl eness of thei r n atural man
ners

,
they w il l b i te pre tty severely when l a id hold of.

Some Species
,
as the “ eyed l izard

,

" have even bee n
known to show tigh t to dogs and serpents , and though
no t often conquerors in such combats

,
to have infl icted

severe wounds upon the ir enem ies. Their b i te i s no t
poisonous

,
as was for a l ength of time bel i eved ; but

s t i l l , from thei r teeth be ing placed in a series of rows,
and thus act ing as a sort of saw,

i t i s often very sharp
and severe . The ir strength and courage depend much
upon the temperature . Under the tropi cs they are
hold , some rather dangerous , and of consi derabl e size .
In more northern countr ies they are t im id

,
because they

are weak and of smal l s ize . But they are no t stupi dly
tim id , as those who have watched them inthe ir n ati ve
haunts have explained to us. Shou l d a sl ight noise
strike upon its ear

,
or an unaccustomed obj ect suddenly

come in view , the l i ttl e l i zard previously, perhaps ,
ly ing bask ing in the rays of the sun

,
may be seen to

raise i tse l f immediately upon its feet
,
to draw back its

head , and in that atti tude careful ly watch everything
around i t . A l eaf may have suddenly fal l en to th e
ground , i t star ts, watches th e obj ec t for a time to see
whether i t w i l l move aga i n

,
then careful ly advanc ing

nearer and nearer , exami nes i t wel l , an d sati sfy ing
itsel f of its nature , re turns to i ts posi tion and lays itse lf
down aga in to enjoy the warmth i t l oves so much .

Shoul d the danger be real
,
however

,
i t fl i es l ike

l ightn ing . L izards general ly l ive i n burrows or hol es
wh ich they d ig in the ground or sand

,
often a foot or

more i ndep th , or in the bel l ows of rocks , or in crevi ces
of old wal ls , choosing always such s i tua t i ons as are
exposed to the sun . They are not soci able an imal s

,

and never appear to un i te together i n n umbers
,
for the

purposes of attack or defence . The i nsti nc t of pro
curing food or of i ncreas ing the ir species

,
al one appear

to bring them together for even a very short time .

They feed exclus ively upon l iv ing prey ; i nsects of
var i ous k inds , worms, sna i l s, and any smal l an imals
they mee t w i th . In secu r ing the ir prey they are very
cau t ious . W hen a l izard wishes to catch an insect

,
for

i ns tance , i t does no t throw i tself i ncons iderately upon
i t, but i t fol lows atten t i vely all itsmovements ; rema in

snoorn- rosn L IZARDS .

‘

THE GREAT GREEN or EYED LIZARD (Lacerla
ocellata) , represented i n Pl a te 1 , fig . 2

,
and Plate 8,

fig. 1 1 , i s the l argest of the fam i ly ; a n ati ve of the
sou th of France , Ita ly, and other southern countr ies o f
Europe ; also met wi th in Nor thern Afr ica , on the shores
The Leiodactylesof Dumeril andBibron, fromthe two G reekwords leios (Astor) , smooth , and daktulos (da z ru l osl, a toe.

i ng motionl ess i tsel f wi th ou tstre tched n eck
,
i t waits

th e favourabl e moment for act ion ; several times i t
advances and w ithdraws i ts h ead as i f to make sure of
i ts a im , and then all due precau tion s taken

,
i t darts

forward the head , at the same time open ing wide
its mou th , i n wh ich the poor i n sec t i s immed iately
eng ul fed an d held fast by the n umerous smal l teeth
wi th wh ich the palate i s furn ished . L i zards are al s o
accused of eating b i rds’ eggs

,
and i t is even asserted

that they w ill e at the i r own eggs when pressed much
by hunger . They eat seldom

,
however

,
and d igest

sl owly . Los ing l i ttl e by transpi ra ti on , they can endure
l ong fasts . I t was formerly thought that these an imals
did not dri nk at al l , but that i s n ow ascertai n ed to be
i ncorrect, as th ey lap water i n the sam e way as a dog
does

,
with the ir tongue. Though not soci abl e an i

mals , l izards l ive i n pairs ; the mal e and femal e , i t is
said— more especi al ly of th e “ grey l izard of the wall s"
— remaining i n a happy state of un ion during many
years , shar ing the arrangement of th e househ old , the
care of excl ud ing the young from thei r n umerous eggs

,

of carrying them into th e sun, an d in placing them i n
shel te r from col d and humidity . W i th on e excepti on
(Z ootoca.vivz

'

para) they l ay eggs, from seven to fourteen
in num ber

,
depos i ting them i n smal l h ol es

,
which the

femal e abandons immed iately after they are l aid
,
l eaving

them to be hatched by the warmth of th e sun. They
are said to be l ong l i ved

,
and the Abbe Bonnaterre

relates that he had watched for twenty years the sam e
l izard da i ly leave its burrow to come and bask i n the
sun . The ta i l ditfers i n th e two sexes, and th is forms
a characteri st ic mark i n th e male i t be ing flat, broad,
and furrowed l ong itud inal ly ; and i n the femal e bei ng
round and narrow. This organ is remarkably bri ttl e ,
and frequen t ly snaps asu nder by the mere exerti on ot

the animal attempting to escape from danger. They
possess the fac ul ty of form ing a new one , which , how
ever

,
has only a cen tral cart i l age i n th e place of bones ,

and is ofte n cove red w i th scal es d i fferen t from those of
the rest of the tai l . The least touch ." says Mrs. Lee,

makes them fal l off , and as l ong as tai l s are necessary ,
i t i s happy for them that Nature has given them the

power of reproduc ing their l ost m ember . A super
abundance of thi s power

,
however, has occasi onal ly

some awkward resu lts
,
for if th e acc iden t m erely crack

t he tail on one si de , a new tai l wi l l sometimes spr ing
from the crack

,
and thus g ive them two at a time . On

a certa in road i n Madeira
,
i t was observed that al l th e

l izards were w ithou t ta ils
,
and the circumstance was

accounted for by i ts being th e favouri te resort of th e
ni idshipmen, who l anded for a day

’s pl easure from the
dili erent sh ips of war wh ich touched at the isl and , and
a part of that pleasure consisted i n knocking off the
l i zards’ tai l s ."
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of th e Med i terranean . It frequents dry , ar id pl aces,
among rocks , &c. , exposed to the i nfluen ce of t he sun,

and may be frequen tly seen i n th e n eighbourh ood of
Montpel l i er , cl imbi ng al ong the bushes and hedges, or
over large stones i n search of i n sects. I t i s usu al ly
abou t s ixteen inches i n l ength

,
though sometimes i t

r eaches that of two fee t and upwards
,
and is of a brigh t

,

glossy
,
green col our on the u pper parts of th e body,

ornamented with round spots of gold and blue , and
wi th ri ngs and irregu l ar markings of bl ack the u nder
part i s wh i te

,
w i th a fine glacé of green . Its food con

sists of in sects, espec ially beetle s and grasshoppers,
worms

,
frogs , m ice , shrews , and other smal l verte

brated an imal s. ‘ It i s a bol d creature , and wil l b i te
severely . If attacked by a dog i t wi l l defend i tsel f

,

an d fasten i ng on h is muzzl e
,
wil l a l low itse l f to be kill ed

rather than le t go i ts bold. There i s n oth ing poison
ous, however , in i ts b i te , as was at on e time erroneously
bel i eved . Lau ren ti

,
an Ital i an natu ral is t

,
made a n um

ber of experiments upon thi s subject
,
which were

perfectly con cl us i ve of th i s fact. The Eyed L izard
ru ns w i th great swiftn ess, and is said to be able to
leap remarkably h igh . Dan te

,
i n h i s Inferno

,
can to 25,

al l udes to the fondness for heat
,
and the qu ick moti on

of th is l i zard , which is kn own in I taly by the n ame of
I t
’

amm'

ro. He says
As underneath the dog~star's scorch ing ray ,

The ramarro, dart ing sw ift from hedge to hedge ,

Appears l ike l ightning if he cross the way.

”

“ihen young
,
i t d igs for i tsel f a burrow i n form of a

trench
,
i n the furrows of fie lds

,
espec ially where th e

soi l i s sand ; and when adul t, i t e xcavates i ts re treats
i n a h ard sand , often betwee n two layers of a ca l
careous rock

,
having an abrup t sl ope

,
an d exposed

more or less d irectly to the south or southe ast. It
cannot bear the e ff ects of cold ; and thus th e asserti on
of some natural i sts that th i s l i zard i s found in north ern
cl imates is doubtful . On the au thor i ty of Ray and
L i nnaeus

,
however

,
i t i s sa id to i nhab i t Sweden , and al so

Kamtschatka . In th is la tter country
,
we are i nformed

that the natives regard i t wi th terror
,
and consider i t

as an envoy of the i n fernal powers !
THE COMMON GREEN LIZARD (Lacerta vim

'

dis) i s
m uch smal le r than the preced ing

,
and is a nat i ve of

the same countries
,
ex tend ing

,
however

,
as far as th e

island of G uernsey , one of the Channel Isl ands . In
general

,
i t i s of a beau ti fu l metal l i c green col our

,

becoming pal er on the under surface of th e body
,
and

fading into a yel low tin t. The back is often freckled
w i th black

,
and sometimes the head i s blue . Its

favouri te places of resort are tangled brushwood
,
brakes

,

and thi ckets , where i t may be seen c l imb ing the stems
of the bushes wi th great faci l i ty

,
and feed ing upon

insects . It i s a con fident l i ttl e creature
,
may be read i ly

tamed , and taugh t to com e to th e hand for its food ,
and to dr ink from the hol l ow of the palm of any one to
whom it is accustomed . I t wil l l i e co i l ed up between
the two hands , enjoying the warmth , and not o fferi ng
to escape . This l i tt l e Green L i zard is often brought
i n cages to th is country by Ital ians for show or sal e .

Its movements are very qu i ck and gra ceful . Indeed
,

as Mr. Marti n remarks , “ i ts beauty and graceful ness
are such recommendat ions that i t i s often kep t in cages

,

Vrvrpanous L IZARD .

whi ch shou ld have an i nner compartmen t
,
fi l l ed wi th

dri ed moss or bran
,
am idst wh i ch i t buri es i tse l f in

order to pass th e wi n ter ." “ I t seldom
,

"
he adds ,

attempts to b i te ; and , i n deed , as we have experie nced ,

i ts b i te i s a p inch scarcely to be fel t." I t i s very
impati en t of cold

,
and i ts ch ief del ight i s to l i e and

bask i n th e rays of th e sun , i n wh ich i t gl i tters wi th
metal l i c efl'

ulgence. Its ord inary size i s about fi fteen
in ches

,
though i ndi vidual s are occas ional ly me t wi th

one and a half feet l ong
,
the tai l be ing usual ly tw ice

the l eng th of th e body .

There are two spec ies of L i zards found i n Great
Bri tai n— th e San d L i zard and the Viviparou s or Scaly
L i zard . The fi rst of these
THE SAND LIZARD (Lacerta ( 192253 ) i s smal le r

than the green l i zard
,
and i s short i n proporti on to i ts

th ickness . The l egs are sh ort
,
and the tai l

,
which i s

rath er th ick and swol l e n at its root
,
is usual ly abou t

one- th i rd longer than the body . The usua l l eng th
of th e Sand L izard is abou t seven or e igh t i nches ;
th e body

,
i n cl ud ing the head

,
measur ing abou t thre e

and a hal f
,
and the ta i l four and a hal f i nches ; but

Mr. Bel l has seen i nd ividu al s i n th i s country nearly a
foot l ong . In col ours

,
i n d iv idual s vary very much in

general
,
however

,
the ti nt of the upper parts i s sandy

brown
,
with obscure longi tudinal marks of a darke r

brown
,
and a seri es of bl ack rounded spots down the

s ides
,
each Spot marked wi th a wh i te or yel l owish dot

i n the centre . The sides are often ti nged with green .

It i s a nor thern speci es
,
rarely occurr i ng so far sou th

as Italy
,
but not u ncommon in the nor thern parts

of France
,
and the m iddl e distri cts o f the European

Conti nen t ; i t i s n ot very frequent i n th is country , but
extends as far north as Sweden an d Denmark . Mr.

Bel l , in h is excel l en t work on the Briti sh Rep ti l es, "
i nforms us that the Sand L i zard is common i n the
ne ighbourhood of Pool e i n Dorsetsh i re

,
i ts general

abode being on sandy hea ths , where i t i s general ly
seen cross ing the small by - paths wi th considerab l e
swi ftness ." I t is al so occas ional ly seen on the sunny
s ides of green bank s

,
bask ing i n the sun ’s rays , and

re treating qu ickly on the approach of any i ntruder .
Mr. Marti n says he has often seen i t i n th is country i n
sandy pl aces covered with brushwood , and i n warm
copses . “ It is qu ick and ac ti ve , an d its m ovemen ts
as i t ru ns al ong are serpen tin e . W hen pursued , i t
makes for i ts burrow

,
or dives beneath the matted and

th ick herbage
,
escap ing from sight wi th singul ar rapi

di ty. I f sei zed i t w ill turn and bi te
,
but its b i te i s very

trifl i ng . Unl ike the green l i zard, i t i s impatien t of
confinement, and soon p in es to death , never becom ing
fam il i ar ." The femal e l ays her eggs , to th e n umber of
twelve or fourteen

,
i n hol lows i n the sand , wh ich she

excavates for the purpose , and h aving covered them
careful ly wi th sand

,
sh e leaves them to be hatched by

the sol ar heat . The other Brit ish spec ies
THE VIVIPAROUS or SCALY L IZARD (Z ootoca

vivipara) i s m uch smal le r and more gracefu l i n its
movements than the sand l izard . The head i s mom
depressed

, the fee t are more slender, and the body is
more sl im in general form . I t is usual ly from five

to s ix or s ix and a halt' i n ches long , and , though
i t vari e s much in markings , i ts ord inary colour is
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green ish or ol ive - brown
,
w i th a dark brown l ine down

the m iddl e of the back , wh ich is often som ewhat i nter
rupted. A broad band extends paral le l wi th th i s
on each s ide

,
and i n the i nterval s be tween these are

often one or more rows of bl ack dots . In the mal e , th e
un der par t of the body and base of the ta i l are br igh t
orange spotted w i th b l ack in the femal e , pal e grey ish
gre en w ithou t Spo ts. It i s a pretty , active , gentl e l i ttl e
c rea ture ,

and i s ch iefly found in drv sun ny bank s ,
th icke ts

,
and copses . In England i t 13 very common ,

much more so than the sand l i zard , and is al so m et w i th
i n Ireland . On the Con t inen t i t is n ot so abundant,
bu t i t ex ists in France , I taly , Germany , and Swi tzer
land . In th is lattcr cou ntry, we are tol d by M . Tschudi,
that i t frequents i n preference the forests of dry p ines ,
mak ing i ts runs under th e fal l en l eaves . To these i t
re treats on the appearan ce of danger . Its mot ion s are
s ingula ‘ly rapid and sud den , and i t darts on i ts i nsec t
prey w i th the veloc i ty of an arrow . Its s ight," says
Mr. Martin , is very acute ; the instan t i t percei ves an
enem y i t tak es refuge in i ts burrow . Its hea r ing
appears al so to be good . Some years s ince , wh i l e i n a
smal l wood in Lancash ire , seated on a fel l ed tree , we
saw several of these an imal s spor t ing wi th in a few
yards of us

,
and chas ing the i r prey . “f e coul d not

bu t adm ire the i r l ight but grace ful ac ti ons , and for a
cons iderab l e t ime forbore to make e i ther th e sl ightest
n o ise or movemen t ; suddenly , however , we snapped a
dr ied branch asunder

, and i n an instan t th ey had al l
d isappeared ; i n a shor t t ime , al l ured by the brigh t
srmbeams

,
they emerged from the i r re treats

,
and on

repeating the exper iment
,
they aga in has tened to th e i r

burrows as before . The ground was covered w ith
hal f- decayed l eaves

,
and vegetables spring i ng up

through the moss , and i t was i n vai n to endeavour to
ob ta in one we turned over heaps of l eaves and grass

,

bu t they made the ir way more qu ickly than we could
fol l ow them . we th ought a t the t ime

,
and have often

though t s ince, of the ut i l i ty of these l i tt l e creatures i n
gardens and greenhouses

,
insec ts and l arva: being the i r

subsisten ce .

” Instead of depos i t ing her eggs i n the
sand to be hatched by the warmth of the sun

, as i s th e
case wi th the other l izards we have ment ioned

. the

femal e of the present speci es reta ins the eggs w i th in
her body unti l the young are ready to l eave them

,
and

thus they are produced al ive . Hence the name give n
to i t of Viviparous L izard. These young

,
when brough t

forth are ful ly formed . and capab l e of runn ing abou t
,

and very shortly afterwards of taking their own food
.

Their ord inary number i s four or five . They are often
seen in Company w i th the i r mother

,
and are

,
probably

,

for some time under her immed iate gu idance , though i t
i s scarcely probabl e that th i s con ti nues for any cons ider
abl e per iod .

THE TILIQUERTA, or G REY - W ALL L I ZARD (Z .

murale
'

s) , is anoth er spec ies of th e same genus
Znoloca ,

and i s the mos t common Saur ian repti l e
in France

,
and in all the temperate parts of Europe .

It is from five to s ix inches l ong , and inhab i ts sandy
pl aces , and frequents the wal l s of gardens , on wh ich
i t cl imbs w i th a surpr is ing degree of agi l i ty . I t l ives
on fl ies , ants , and oth er i n se cts . The v ivac i ty of
its mo t ions

,
the grace of i ts rapid ga i t

,
i ts agreeabl e

an d sl ender form , cause it to be very general ly remarked .

M . Latre i l l e has giv en such a graph ic descrip t i on of

i t th at we wi l l quote i t at l eng th . Every one
,

” he
says , “ knows th is l izard ; and t here are few who have
n o t , i n ch i ldhood , made i t an obj ec t of amusem ent it

i s almost domest ic and i ts presence i s the more des ir
ab l e as it th i ns the hosts of ann oy ing i nsects . The
an c ien ts cal l ed i t the friend of man .

’ It is a harml ess
l i ttl e creature , and l i ves i n th e ch inks of wal l s an d old
bui l di ngs

,
where

_
it deposi ts i ts eggs . VVhen— on fine

Spring days— a brigh t sunl igh t i l l um i nes a sl op ing
,

verdan t bank
,
or a wal l whi ch reflects the beat,

th is l izard may be seen stre tch i ng i tsel f o n the
grass n ewly spr inging , or on the stones, as i f in the
enjoyment of pl easure i t revel s i n th e grateful warm th

,

and testi fies i ts sati sfac ti on by gentl e m ovements o f
i ts sl ender ta i l . I t darts l ike an arrow aipon i ts
prey , or i n to some more commodiou s spot ; but so
f ar from fly ing on the approach of man

,
i t appears to

regard h im w i th compl acency. At th e l east n oi se ,
however

,
wh i ch al arms i t

,
at the fal l ing even of a l eaf,

i t rol ls i tsel f up
,
tumbl es down

,
and remains for a l i t tl e

t ime as i f stun n ed ; or , i t darts 011, i s ag i tated , re turn s,
again con ceal s itself

,
reappears

,
an d i n an i nstan t

describes a maze of tortuou s c ircu i ts
,
wh i ch the eye

can scarcely fol l ow
,
folds i tsel f up repeatedly , and at

last re treats to som e h id ing - pl ace
,
where i t remains t i l l

i ts fear has subs ided . I t i s so common i n the env i rons
of V ienn a

,
that Lauren ti decl ares that i t m igh t serve

dur ing the en tire summer for th e support of a great
n umber of poor persons . I ts flesh

,
whol esom e , and

producti ve of appet i te , accord ing to th i s observer,
m ight be baked or fried

,
l ike that of smal l fishes .

Formerly , the properties of th is same flesh
,
were

h ighly vaunted as a remedy against cutaneous and
lymphatic conq aints, &c . ,

bu t i ts u se is al together
abandoned at presen t for any med ical purposes .

ROUGH - TOED L izaansfi"

The par ticul ar arrangemen t and form of the scal es
of the head and bel ly , &c .

, of th is group of l i zards , give
th em , for the most part, a pecul i ar phys iognomy ,

wh ich
enab l es the sci en tific observer to d isti ngui sh them very
re ad i ly . Several spec ies are descr ibed ; l i ttl e i s known
of the ir habi ts . The greater number are n at ives of
South Afr ica

,
and we are i ndeb ted to Sir A. Smi th for

the chi ef par t of what we do know.

THE CAPE SPIKE-FOOT (Acantlzodaclylus C
'
apensis)

i s a l izard abou t ten i nches i n l ength
,
the ta i l form ing

si x of th is . I t i s of a yell owi sh - brown col our above
,

the flanks bei ng black - brown
,
and vari egated with

two series of spots , and two l ong i tudin al l ines of th e
same col our . The toes are long, sl ender,

‘and each
extern ally edged with a serrated fr inge of sl ender

,

po i nted scal es . “ Th is l izard i s found i n the sandy
distr icts of Great Namaqua l and , and where th e surface
of the cou n t ry i s i rregul ar , i t i s gen eral ly m et on the
h ighest spots . W here smal l sand hi l ls occu r

,
i t resor ts

to th em i n preference to the other l ocal i ties , and , from
the pecul i ar assi stance i t derives from the serrated fr inge
wh ich edges its toes , i t runs over the l oose sand, on the

‘t The Pristirlactyles of Dumeril and Bibron, from the two

Greek words,pristi3 (ergm m) , a saw, andduktulos (3ax fr u7tog ) , a toe.
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They run wi th such extraord inary rapid i ty , that i t is
alm ost impossibl e for the eye to fol l ow them i n thei r
f l ight. The i nstan t they are discovered , th ey seek a
place of concealment

,
and that they gen eral ly fi nd i n

the l oose sand which i s commonly found accumul ated
under the shrubs with wh ich the d istr ict i s furn ish ed .

In th is sand they burrow wi th amaz ing rap id ity, and i t
requi res an experien ced eye to trace thei r course i n i t,
though that i s seldom far below the surface .

”

Several other speci es are natives of Sou th Ameri ca.
These are the BUCKLER - BACKS They
have the body of an el ongate, sp indl e - sh aped form ,

wi th very short legs
,
no true n eck , and a l ong roun d

tai l
,
gradual ly becoming more slender as i t approaches

the extremi ty .

Of the h ab i ts of these an imals l i ttl e i s known ; but
they lead on to another group of l i zards , whi ch are
characterized by having sti l l more e longate and sl ender
bodies and tai l s, and e i ther on ly two l egs, wh ich are
qu i te rud imentary, or none at al l . Their general
appearance

,
i n consequ ence , i s that of a serpen t, and

indeed with that order they used fonnerly to be cl assed .

These are the FALSE- FEET (Pseudopzw) an d the GLASS
SNAKE
THE FALSE-FOOT or SHELTOPUSIK (Pseudopus

P alassi0— I’l ate 1 , fig. 3— i s a nati ve of Europe , an d
i s abou t three feet l ong . Cuv i er pl aced i t among
the serpen ts ; and as Dumeril an d Bibron remark , i f we
consider on ly the form of the body

,
wh ich is exceedingly

l ong, and almost destitute of feet, th i s an imal ough t
not to take i ts pl ace amongs t Saurian Rept i l es . If we
atten ti vely observe the en sembl e of i ts organi zati on

,

however, both i nternally and external ly , i t m ay be said
to be on ly a Buckl er - back

,
or Gerr/ronote, wi thou t feet .

The tong ue , teeth , nostril s, ears , and scal es of th e
body, consti tute i t tru ly Saurian . External ly th ere i s
n ot the sl ightest appearan ce of fore - feet

,
but i nternal ly

we fi nd them represented by a bony tubercl e on each
si de of the breast - bone . The hinder - feet are i n the
form of two very short appen dages

,
mere vestiges of

l egs . It has n o d ist inct n eck
,
and the tail has the

same form as the body
,
but is at l east a th ird l onger .

In the adult, the upper parts of th e body are of a chest
nut col our, p icked off w i th bl ack ; but i n the young
animal the neck and back are handed wi th cross bars
of a brown col our on a grey groun d . The False - foot
i s a nati ve of the Cr imea

,
Istr ia

,
the Morea

,
and the

southern d istric ts of S iberia . I t was fi rst descr ibed by
the cel ebrated Pal las, who foun d i t i n th e sandy desert
of Naryn , near th e r i ver Volga . The natives of th e
d istr icts where i t abounds

, gi ve i t th e n ame of Shelto
pusilc. It dwell s in preferen ce in the shady val l eys
where grass grows ab undan tly

,
an d where i t can pro

cure its favourite food
,
wh ich c onsi sts of smal l l izards

and insects . It is t imid and harml ess
,
con ceal s i tsel f

amongst the tangled brushwood
,
an d fl ies when any

one approaches i t . By th e French n atural i sts engaged
i n the Scientific Exped it ion to the Morea

,

" th is repti l e
was found in the Pe loponnesus . Being unknown to
them at fi rst , they supposed i t to bel ong to th e serpen t
order , and the fi rst i ndividual wh i ch was seen by th em ,

From the two G reek words, a
“buckler , and

notes {vats-w) , the bark.

whil e basking in th e vernal sun, after em erging from
i ts wi nter retreat, was i nstantly ki l l ed wi th the butt - en d
of the i r gun s . They were surprised to find i t destitute
of fangs, and not poi sonous. Many other specimens
were taken after that, an d kept al i ve i n rooms , th e i r
qu ie t i noffen sive disposi ti on rendering them easi ly
reconc il ed to such a degree of captivi ty . They were
fed upon hard - boi l ed eggs

,
but

,
upon one occasi on , one

of the cap tives obtai n ed access to a n est of young
bi rds , which i t soon swal l owed up .

THE GLASS- SNAKE ( Op/risaurus ventralz
’

s) i s a
nati ve of North America , and i s abou t e igh teen i nches
l ong

,
th e tai l be ing abou t th ree times l onger than i t s

body . I t i s qu i te desti tute of feet, for the body does
n ot even off er th e sl ightest vestiges of the h i nde r fee t
seen in th e Sheltopusik. W i th the head of a l izard , i t
has a body exactly resembl i ng that of a serpen t ; but
stil l i n i ts organ i zati on i t i s a tru e Saurian . The uppe r
part i s of a green ish - brown col ou r

,
regu l arly and ele

gantly marked wi th numerous spots and streaks of

yel l ow . Catesby , i n h is “Natu ral H i story of Care
l i na ,” was the fi rst who gave u s any accoun t of th i s
si ngul ar repti le

,
an d he considered i t as a tru e serpent .

“ The skin ," he says, “ i s very smooth an d sh in ing,
and oi a d ifferen t structure from that of oth er serpen ts .
A smal l blow wi th a stick w il l cause the body to sepa
rate

,
n ot only at the pl ace stru ck , but at two or th re e

other pl aces ; th e muscl e s being arti cu l ated in a si ng u
l ar manner

,
qu i te through to th e vertebrae. They are

general ly said to be harm l ess. They appear earl i er i n
th e spr ing than any other serpent, and are numerous i n
th e sandy woods of Virgin i a and Carol i n a.

"
It i s a

harm l ess and tim i d an imal
,
and feeds upon i nsects,

smal l rep ti l e s
,
frogs

,
&c. The extreme bri ttl en ess of its

ta i l has l ong been wel l kn own , and thi s, with i ts sh in ing
appearan ce

,
has procured for i t i ts pecul i ar n am e.

Bartram ,
i n h is Travels i n North Ameri ca ," has al so

descri bed this repti l e as h e m et with i t i n Carol i n a .

Stopp ing again at a n atural shr ubbery,” he says, on
turn ing my eyes to some flowering shrubs, I observed
near my feet the su rprisi ng G l ass—snake (Anguis

I t seems as i nnocen t an d harmless as a
worm . I t i s

,
when full - grown

,
two and a half fee t i n

l ength , and three—fourths of an i nch i n th i ck ness ; the
abdom en or body part i s remarkably short, and i t
seems to be al l ta il

,
which, though long, gradual ly

attenu ates to i ts extrem i ty
,
yet not smal l an d sl ender

as in Swi tch—snakes. The col ou r and texture of th e
whole an imal i s exactly l ike blui sh - green glass , wh ich ,
together wi th i ts fragil i ty

,
almost persuades a stranger

that i t i s i n real i ty that bri ttl e substance ; but i t i s
only t he tai l part t hat breaks oil“, whi ch it does l ike
gl ass

,
by a very gen tl e stroke from a slender switch .

Though i t i s qu i ck and n imbl e in twi sting abou t, yet i t
cannot run fast from one, but qu ickly secretes i tsel f at
th e bottom of the grass, or under l eaves . I t i s a vul‘
gar fabl e

,

”
he adds, “ that i t i s abl e to repai r itsel f

after bei ng broken into several p ieces ; wh ich pi eces,
common report says, by a power or facul ty i n the

animal
,
volun tar ily approach each other, j oi n , and heal

agai n .

"

Fol l owing the fam ily of Cordyles (Zonnridw) , there
succeeds

,
i n the arrangement of Dr. Gray, a seri es of
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LIZARDs.
— REPTILES.

or of a rounded form gradual ly attenu ating to the ta i l ,
wh ich i s of a very el ongate con i cal form , being , at th e
base

,
about the same si ze as the i n feri or porti on of th e

body
,
and wi th d ifficu l ty di sti ng u ishabl e from i t. The

scales wi th wh ich the body and l imbs are covered , are
usual ly smooth and pol ish ed on the surface , so th at
most of these an imals can gl ide along the groun d , an d
are able eas i ly to i nsi nuate themsel ves i n to smal l h ol es .
Thei r mode of progressi on i s a creeping sor t of motion ,
th e body possessi ng a s i nuous an d undul ating m ove
m ent l ik e that of serpen ts . The spec ies are widely
di ff used . They occur n ot only in the most arid di s
tricts of temperate regions , and in cl imates the tem
perature of wh ich i s always high , but extend even

to countri es where th e temperature would apparen tly
not perm it the ex istence of rep ti l es ; the Bl i n d worm
(Anguz

’

s for i ns tan ce, be ing found as far
north as Sweden . They are most abundan t, however ,
i n the i sl ands of the Pac ific , and in Austral i a . From
the shortness of the i r j aws they can not open the ir mou th
wide

,
and

,
as the i r teeth are very sl ender , they seem

abl e on ly to catch i nsects or very smal l an imal s.
The family of Scinks may be di vided in to two

groups ; fi rst
,
those whi ch have the scales of th e body

smooth
,
not str ia ted n or k eel ed ; an d second , those i n

which the scale s are th i ck , bony, rugose , stri ated, or
one or m ore keeled .

The genus SCI NCUS bel ongs to the fi rst d ivi sion
th e smooth scal es ; an d as now restricted, contai ns on ly
one species
THEOFFICINAL, or COMMON Scmx or the Sci nk of

the shops (Scincus ofi cinalis)— Pl ate 1 , figs. 5, 6, and
Pl ate 8, fig . 10— i s a smal l l i zard abou t si x or e ight
i nches i n length

,
and i s subj ec t to con s iderabl e vari ation

i n i ts col our i ng. Its upper par ts are usual ly yel low, or
of a si l very gray

,
mi ngl ed w i th brown and black i n

transverse bands ; th e u nder parts are gen eral ly of a
s i l very wh ite . It i s a n ati ve of Syr i a, Egypt, Nubi a,
Abyssin i a , and Arabi a ; and is al so found in Sen egal .
I t has been frequ ently m en ti on ed by travel l ers , and i ts
h istory is rather curi ou s. Hasselquist in h is j ou rn ey
to the Levant m et wi th i t. - This an imal i s found

,

he says, “ in Arab ia Pe traea , n ear th e Red Sea, and i n
Upper Egypt on the banks of the Ni l e . The peopl e of
th e East employ i t as an aphrod i si a c ; but th e Europeans
do n ot care to imitate them . I ts flesh i s gi ven i n the
form of powder i n som e i rri tating veh i cl e

,
and the

Arabi ans even make broth of i ts flesh .

"
Bruce i n h i s

travel s through Abyssin i a
,
describes i t at some l ength .

I t i s a native ,” he says, of Atbara beyon d the rains,
in that si tuat ion where we have sa i d the i sl an d and
c i ty of Mer'oe formerly were . This l i zard is cal l ed
El- adda. I t burrows in the sand

,
and performs th is

operati on so qu i ckly , that i t i s o ut of sigh t i n an instan t,
and appears rather to have found a hol e than to have
m ade one , yet i t comes out often i n the heat of th e
day , an d basks i tsel f i n the sun ; and i f n ot very much
frigh tened , wi l l take refuge beh ind stones, or i n th e
wi thered ragged roots of the abs inthi um

,
dri ed i n the

sun to nearly i ts own colou r.” “ Almost the whol e o f
th i s l arge tr ibe of l i zards

,
i s by the Arab ians

,
described

as poisonous. The El- adda i s one of the few which
the Arabs i n all times have bel i e ved to be free of

SLENDER—TONG UED LIZARDS.

poisonous qu al i ti es , and yet to have all the m edi c inal
virtues that they h ave so abu ndantly l avished upon
the m ore n ox i ous Spec ies . Though i ts l egs are very
l ong, i t does not make use of them to stand up righ t

,

bu t creeps w i th i ts be l ly alm ost cl ose to the ground .

I t runs , however, wi th very great vel oc i ty . I ts
tai l is perfec tly round

,
i s exceed ingly sharp - pointed

,

an d very eas i ly broke. I ts j aws h ave .a number of
short, fine , bu t very feebl e teeth , and when h old ing
i t i n my hand

,
though i t struggl ed viol en tl y t o get

l oose , i t n ever attemp ted to m ake use of i ts teeth
i ndeed , i t seem s to turn i ts n eck with great difl‘iculty.

A l ater travel l e r confirms this accoun t of Bruce i n
several of hi s m i nu te deta i l s . M . A. L efebu re , we are
tol d by Dumeril and Bibron

,
found the Sc ink i n

abundance i n th e oasis of Bahrieh
,
l i vi ng on the l i ttl e

m ou nds of fine l igh t sand which the sou th wi nd accumu
l ates a t the foot of the h edges wh ich i n cl ose the cu lt i
vated grounds

,
and around the roots o f the tamarisk

trees wh ich grow on the confines of the desert. There
h e saw i t qu ie t ly bask ing i n th e ho ttest rays of th e sun

,

and occasi onal ly gi vi ng chase to bee tl es and other
in sects wh i ch came near i t. I t runs wi th cons iderabl e
swi ftness, and when threaten ed or frighten ed i t burie s
i tsel f in th e sand wi th si ngular rap id ity

,
d iggi ng i n a

few i nstants a burrow several fee t i n depth . W hen
caught i t struggles to escape , bu t never attempts to bi te
or defen d i tsel f wi th i ts cl aws, I t was for i ts great
repu ted medi cinal vi rtues, however, that the Scink was
form erly best kn own

,

THE MABOUYAS (M aboui'a) of the W est Indi es , are
parti cularl y m enti oned by Sl oan e i n h is “ H is tory

-

of

Jamaica,
"
as smal l an imals , w i th a very dark appear

ance . Hence th e name of M abouya g i ven to th em by
th e nati ves of North Ameri ca— that word mean ing
anyth ing which i nsp ires d isgust or horror. They
cl imb upon trees, and the roofs and rafters of th e hu ts
of the Ind ians and negroes . In gen eral th ey l i ve in
the crev i ces and hol es of rotte n trees, bu t d uri ng the
heat of th e day they com e ou t to bask i n the rays of
the sun. They seem very sens i ti ve to wet

,
for a t th e

approach of ra in th ey make a great noise and leave
the ir posit i ons. The nati ves dread them as poisonou s

,

but there is n o proof of the i r be ing so.

rm: NIMBLE MABOUYA (M abouz
'

a ayili
'

a) , one of
the spec i es has been wel l described by Mr

,
Gosse . I n

th e parts of Jamai ca w ith wh i ch I am fam il iar
,

" h e
says

,
th i s pretty, acti ve l i ttl e Sci nk i s abundant . I t

i s m ost n umerous i n the l owl ands
,
an d on the gentl e

sl op ing h i l ls of m oderate e levati on that form the charac
teristic feature of th e sou thern side of that beauti fu l
island . The fences there are l argely composed of
‘
. dry wal l ,’ bui l t of rough , unhewn stones

,

'

without

cement. On these wal l s th e Mabouya may be seen
crawl ing

,
and often lying qu ite sti l l i n the sunsh ine ;

when al armed , i t darts wi th l igh tn i ng - l ike rapid i ty in to
one of the crev ices wh ich abound i n al l parts of such a
structure . Indeed , i t rarely ventures far from som e
refuge of th is kind , and I presume that th e fac i l i ties for
i n stan t retreat afforded by these perv i ous wal l s are th e
ch i e f c ause of its preferenc e for them . I t i s scarcely
ever seen on the ground , except whenavoiding danger ,
nor on the tru nk or branches of trees or shrubs ; but.
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i n the concavi ty of a ping ui n l eaf (Bromelia pinguin)
i t i s occasi onally obser ved to l i e , basking i n th e sun.

The rounded form of th e head and body, devoi d of pro
jections ; the cl ose - ly i ng an d gl ossy scal es ; th e sh ortness
of the l egs

,
bri nging the bel ly flat upon the ground ;

an d its constan t habi t of resting wi th the ch i n on the
ground al so— gi ve to th eMabouya an aspect very much
u nl ike that of our other common l izards, an d cannot
fa i l

!

to rem ind even the l east observant of its affini ty
w ith the serpent tribes. The negroes

,

in the recogn i ti on of th is prox imi ty
doubtl ess, have bestowed upon i t the
appell at ion of ‘ snake ’s wai ti ng - boy

,

“

or
,
more br iefly

,

‘ snake‘s boy .

’
From

the sh ortness of i ts l egs resu l ts al so
another resembl ance to a snake ; for
owing to th e shortness of i ts steps

,
i f

m ade only w i th the l egs , i t throws th e
sho ulder and h ip forward at each step ;
and thi s throw ing ou t of the sides a t
d i ff eren t parts al tern atel y

,
produces a

wriggl ing moti on
,
somewhat serpenti n e

inappearance . They are too wary and
too swift to be caugh t by the h and.
A smart tap wi th a swi tch

,
however

,

across th e shoul ders
,
d isables them for

a wh il e ; but i f th e bl ow descend on
the ta i l

,
that organ i nstantly separates

w ith the l ike bri ttl en ess as i n oth er
l i zards. Cats not u nfrequentl y catch them . The
beau tiful provisi on for protecti ng the eye

,
wi thou t im

peding v is ion , shown by the l ower ( and larger) eye
l ids hav ing a sort of w indow

,
a transparent, glassy ,

c ircular plate i n th e cen tre
,
i mmediately opposi te the

pupi l when the eye i s cl osed
,
i s wel l worthy of adm ira

tion as an obvious example of creati ve w isdom and
prov iden ti al care . Hab i tual ly darting to and fro i n th e
narrow crevices of wal l s and heaps of ston es

, the eyes
of th is Sc i nk , i f unprotected, migh t be con t i n ual ly l iab l e
to i njur iou s con tus i ons

,
whi le

,
as i t fe eds on the insec ts ,

at l east i n part , that resort to such si tuations, und immed
vis ion wou ld be essen tial to i t whi l e perm eating them .

The Nimbl e M abouya is found to be V i viparous. Its

total l ength i s about n i ne i nches.
W e then come to a series of genera i n wh ich the

l imbs are weak
,
far apart from each other

,
an d the body

and ta i l m uch lengthened ; the series term i nating in
the genus ANGU IS

,
where th e l imbs cease to be vi s ible ,

the bones bei ng rudimen tary i n struc ture and h idden
under the sk in .
THE BLIND-WORM , or wel l~knownSLOW -W ORM of

Eng l ish authors (Anguis fi '

agz
'

lzls)— fig. 7— i s th e only
recogni zed speci es b elongi ng to th is genus. Professor
Bel l has g iven us a very good account of th i s l i tt l e
snak e - l ike l i z ard

,
i n h is excel l en t work on Br i t ish

Rep t i les . Its total l ength is abou t ten or twel ve i nches
,

somet imes even fourteen
,
the tai l being nearly hal f th e

l ength of th e body . The general col ou r i s yel lowish
brown or yel l owish - grey, w i th a pearly l ustre . A dark ,
or black l i ne , ru ns down the m iddl e of th e back , and
general ly on e or two paral l e l rows of smal l dark
spots down each side. The u nder parts are of a
b luish - bl ack

,
with wh iti sh reticulati ons. I t is a nat i ve
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of Great Bri tai n
,
and i s fou nd i n alm ost every par t o f

Europe , excepti ng the extrem e nor th , and is capabl e of
enduring a much colder cl imate than m ost oth er rep
ti l es, even of our own country. I t is pl en ti fu l i n
Russi a , Siberia, Pol and , Denmark , and Sweden , as wel l
as the more temperate parts of Europe

,
as far south as

Italy. The S l ow - worm
,
i n th i s coun try

,
makes its

appearan ce at an earl ier season than any other of ou r
scal ed repti l es . I t frequen ts warm banks

,
where

,
l ik e

Fig. 7.

Excelsior, vol. v i .

The Bl ind-worm (Anguis fragi lis) .
alm ost al l o ther Sauri ans

,
i t del igh ts to bask i n th e

rays of th e sun. In au tumn , i t re ti res u nder masses of
decayed wood or l eaves , or i n to soft dry soi l covered
wi th heath or brushwood , Its gen eral habi tat ion is i n
holes i n the ground , which i t bores for i tsel f to a con
siderable depth , and from which i t comes u p for th e
purpose of breathing. The hab its of the Sl ow - worm
are exceedi ngly gentl e and i no ff ensi ve . Even when
handl ed roughly

,
it rarely attempts to b i te, an d when

i t i s i rri tated so as to i nduce i t to se ize upon the finger,
the teeth are so smal l as scarcely to make an impres
s i on . From its serpen t- l ike form ,

i t i s n ot a t a l l
wonderfu l tha t i t shou ld obtai n the unenv iabl e repu
tatien of bei ng exceed ingly ven omous. Amongst th e
un i n formed

,
accordingly

,
i t real ly does possess th is

character. Here
,

" says Mr. Gosse , al l ud ing to th i s
bel i ef amongst our peasantry, “ here is Hodge the

hedger ; perhaps from his occupati on he may have
som e acquaintan ce with the b i t of d ingy wire : what say
you

,
H odge ‘Tis a zneak, dang un ! ’ an d he makes

a spi teful b low wi th h i s s ti ck across th e back of th e
poor an imal

,
with the apol ogeti c asseverat ion , " Tis a

deadly p izon verm i n i ’ But see
,
th e bl ow has effec

tually demol i shed i t, and that i n a strange manner ; for,
as i f i t had been made of glass, i t has snapped across
i n fou r or five pl aces ; and we at once perce i ve the
propriety of on e of i ts L ati n appel la t ions, that of
fi

‘

agi
'

l This frag i l e or br i ttl e property , i s so
remarkabl e i n th i s l i ttl e creature , tha t on be ing laid
hold of or al arm ed

,
i t con tracts its body so forc ib ly as

to become perfectly st i ff
,
and then i t wi l l break i n two

wi th the sl ightest bl ow or attempt to bend i t. The
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food of the Sl ow- worm consi sts of i nsects, worms, an d
sings, the l atter of which seems i ts favouri te arti cl e of
die t. A Slow- worm kept i n cap ti v i ty for some time by
Mr. Dan iel

,
was observed to feed chi efly upon the l i ttl e

wh i te sl ug, so common i n fields and gardens . “ I t
i nvari ab ly took them i n on e posi t ion . Ele vati ng its
head sl owly above its v ic t im , i t wou ld suddenly seiz e
the sl ug by the m iddl e

, in th e sam e way that a krret
or dog wil l general ly seize a rat by the l o i ns. It would
then hold i t thu s , sometimes for more th an a m inu te,
when i t woul d pass i ts prey through i ts j aws

,
and

swal l ow the sl ug head This repti l e is
,

l ike our common Nimbl e L i zard , ovoviv iparou s . The
young are hatched before they come i n to th e worl d

,

and the number produced at one bi rth vari es from
seven to twel ve or th ir teen . They become very ac ti v e
almost immediately after they are born, and soon learn
to feed upon smal l soft i nsects

,
and probably small

worms, snai l s, or sl ugs .
In th e second group , or those Speci es which have

the scales th ick , bony, rugose , an d keeled or stri ated,
the l egs are general ly strong, an d the b ody fusi form .

Amongst them are th e curious - l ooking creatures cal l ed
STUMP - TAILS (Tracbydosaurus) , n ati ves of Austral i a .

In them the body i s th ick
,
sp indl e - shaped

,
and the

back rather flattened on each side. The scal e s are
thi ck , convex , rugose , imbricate , and those of th e
under si de crenu lated round the h inder edge . The ta il
i s short , convex , covered wi th l arge convex scales l ike
the back , and rap idly taper ing at the end .

THE ROUGH STUMP-TAIL ( T. rugosus) i s of con
siderable s ize, and i s of a pal e brown col ou r, wi th
broad , rather i rregular, yel l ow cross bands . I t i s the
species here represen ted—fig. 8.

REPTILES— Barnu m SPHE NOPS.

S NAKE- L I KE L IZARDS.

Immedi ately following the tru e Scinks, i n Dr.
“

Gray’

s

arrangemen t, th ere succeed a ser ie s of fam i l i es of

snake - l ike L i zards, many of which have been
,
and by

som e authors are sti l l
,
arranged amongst the serpents.

The feet are often al together wan ti ng, and th e body
resembl es that of a snake ; but the s tructure of the

scal es of the head and muzzl e
, the fi rm manner in

wh ich the bones of th e head are un i ted
,
and the small

n ess of th e month
,
wh ich they can not open wide l ike

th e tru e Serpents , dist i ngu ish them from these rep ti l es.
They evi den tly, however, form a sor t of con nec ti ng
l i nk between the L i zards and Snakes.
Such are th e OPHIOMORES an d a

fam ily as yet represen ted by only one species
The SEPS fami ly (Sepsidce) Twhich contai n s several

speci es
,
resembl ing i n gen eral form the S l ow - worm ,

except t hat they possess l imbs
,
though weak

,
far apart,

and more or l ess rudimen tary in s truc ture. The body
i s cyclindrical and el ongate , and covered wi th round
imbri cated scal es. The tongue is short, th i ck , an d
n icked at the ti p , and the eyes are d isti nc t, and pro
vided wi th eyel i ds.
The genu s SPHE NOPS

,
bel onging to th i s l atter fam ily,

has a wedge~shaped h ead, and its el ongate body i s
angul ar below.

TE BRIDLED SPHENOPS (S . capistm tus) , the only
spec ies known

,
i s abou t th e size of a smal l sl ow - worm ,

of a pal e brown col our, with several series of black dots
arranged longi tudi nal ly al ong the body, and a bl ack
streak on each side of th e muzzl e . I t i s a native of

Egypt
,
over wh ich it is widely d ispersed . M . A.

Lefebure found i t very abundan tly i n the o asi s of

Fig. 8.

Rough S tump rugosus) .
Bahrieh on the l i ttl e r idges of th e r ic e - fields

,
a t the

foot of the hedges wh ich border th e habi tations
, or on

the edge of the wheel - ruts i n the miry roads in the
val l eys . According to h im it burrows

,
but very super

ficially, i n th e soil, the least s inking of i t produced by
the fee t of the passer - by discoveri ng its retreat. Its
m oti ons are very active, but i t al lows i tsel f to be taken
very eas i ly , w i thou t its ever trying to defend i tse l f.
But one of the most cu r ious p arts of its h istory is

,
that

i t has been found, l ike the Crocodi l e, as a mummy in

Bennet's Edi tion of W hite's Selborne.

Egypt . M. Lefebure found i t embalmed an d placed in
a small coflin of sycamore wood , ornamented with some
degree of taste, in th e n e ighbourhood of Thebes. I t
seemed to have been embalmed wi th consi derable care

,

and it is the only repti l e, with the except ion of the
Crocodil e , that has been found as a mummy i n Egypt.
The genus SEPS, wh ich gi ves its name to the fam i ly,

has a pyramidal - shaped head
,
an d a con ical s impl e

muzzl e . The body is cyl in dri cal , e l ongate, and the

f Seps—a name anc ient ly appl ied to one of the spec ies by
[El ian and Pliny—der ived from the Greek word, sepo (mm ) ,
to putrefy.



Li zanns. REPTILES .
— SLENDEn- TONG UED Li zaans.

sides rounded . The l egs are weak an d pl aced far
apart

,
and th e fee t h ave three toes whi ch are un equal

,

and furn ished at thei r extrem i t i es wi th cl aws.
THECICIGNA, or Tunes - Tour) SEPS (Scps trida cty

lu g) , represen ted i n Pla te 1 , fig . 7, i s a snake - l ike
l i zard

,
about a foot l ong

,
th e tai l be ing con ical

,
po i nted

,

and not qu i te so l ong as the body . I t has weak smal l
l egs ; they are four i n n umber, two placed very near
the head

,
and two far back near the commencemen t of

the ta i l . They are abou t two l i nes l ong i n individu al s
twel ve i n ches i n length . The an imal appears scarce ly
to be ab l e to - touch the ground wi th them ; and yet,
no twithstanding the ir apparen t i nu ti l i ty

, it moves them
wi th con siderabl e qu ickness, an d seems to deri ve much
advantage from them when i t walks . The general
col ou r of th e body is a steel - grey above

,
wi th four

l ongi tudi nal brown rays, two on each side of the
back , and wh i tish - grey beneath . It i s a nati ve of th e
sou th of France , I taly, Spain , al l th e i sl ands of th e
Arch i pe lago

,
and the shores of Afri ca bordering the

Mediterranean . I t l i ves i n holes wh ich i t digs i n
the ground

,
conceal i ng i tsel f i n th em i n wi n ter

,
an d com

i ng forth i n spring to take up its abode in grassy Spots
and near m arshes. In such si tuations i t spends the
summer, feeding upon sp iders, smal l sn ai l s , an d i nsects.
The anci e n ts regarded th is poor l i ttl e repti l e as h ighly
venomous, but Sauvages has demonstrated the erro
neous natu re of th i s bel i e f

,
and Getti , i n his Natural

H i story of Sard inia ,” says that throughou t that country
he had never heard of i ts b i te be ing attended wi th any
bad consequen ces, and that by the natives i t is con
sidered perfectly harml ess. He asserts

,
however

,
that

when cattl e
,
and especi al ly horses

,
have swal lowed them

in the grass they have been ea t i ng
,
th e ir bel ly swel l s

u p
,
and they are i n danger of dyi ng

,
unl ess they

h ave adm in istered to th em a draugh t composed of
oil

,
vi negar, and sul phur. L i ke the sl ow - worm

,
th e

Cicigna appears to produce i ts young al i ve and fully

The fam ily of ACONTIAS contain s only
three Speci es

,
which are e ither en ti rely desti tute of

l imbs, or h ave them extremely rudimentary . They
were formerly arranged amongst the true serpen ts, but
Cuvie r separated them . from th e Ophid ians

,
and later

Natu ral i sts have shown the i r true posi t i on to be
amongst the th ick - tongued Sauri ans. Thei r body is
cyl indric al and el ongate , l ike that of th e Sl ow - worm

,

but th e ta i l i s short, being only abou t the fi fth or sixth
par t th e length of the body. They have a con i cal
shaped head

,
wi th th e muzzl e i ncl osed as i t were i n a

cap - shaped sh ield . Thei r eyes are very smal l
,
and

they have on ly on e eyel i d
,
the l ower one . The ears

are h idden under th e skin
,
and the tongue is scaly and

n i cked at the end .

THE SPOTTED ACONTIAS (Acontz
’

as meleagrz
'

s) is a
nati ve of Sou th Africa

,
in the n eighbourhood of th e

Cape of Good H ope , where i t is very common . The
body i s of a brown col our

,
and the cen tre of each scal e

i s marked with a chestnu t spot. It has no visibl e
e xterna l l imbs, and the ta i l is cyl indri cal , short, and
rounded at the end . The eyes are very small, and th e
From the Greek word akontias ( c z arwc s) , a javel in—the

name given by the Greeks to a serpent.

only eyel i d i t has ( the l ower one) i s short, scaly , and
Opaque .

The family of BL IND LJZARDS (Typlzlopsidce '

l
‘ is

more frequen tly arranged amongst the serpents
,
bu t

vari ou s characters h ave dec ided later n atural i sts to
pla ce th e d i ff eren t Speci es whi ch compose i t amongst
the Saurian repti l es. The body i s c overed wi th small
imbricated scal es

,
l ike those of the Sl ow~worm

,
bu t the

head is depressed
,
broad

,
rounded i n front , with a large

obl ong
,
erect plate on the m uzzl e . The mouth i s

smal l
,
and they have teeth only i n one j aw, somet imes

the l ower
,
a t o th ers th e upper. The tongue is rather

l ong
,
flat

,
and forked at the tip

,
and the eyes are e i ther

wan ting or only vi s ible through the scal es wh i ch cover
them . One l ung i s fou r t imes the s ize of the other.
The body is sl ender

,
cyl i ndri cal , somet imes rather

larger beh i nd
,
and the tai l i s cyl i ndri cal

,
suddenly con

tracted
,
obl ique ly convex , and sca ly at the ex trem ity,

and the t ip is covered w i th a con i cal or Spi n ose sh ie ld .

As Cuvi er— who places th em amongst the Ophid ia
observes

,
these an imal s are “ l i tt l e serpents whi ch on ,

a careless gl an ce
,
resembl e earthworms.” They l ive

i n moist p laces
,
or under stones

,
and l ike earth - worms

burrow under the soil and form l ittl e subterran ean
galleries

,
sometimes three or four fee t deep . They are

n ati ves of the warmer porti ons of the gl obe , move with
considerable cel e ri ty

,
and are qu i te i nnocen t, n ot

appear ing even incl i ned to bi te . Dr. Gray observes ,
that the diameter of the body of these reptil es , after a
certain age

,
appears to i ncrease during grow th m uch

more rap idly than the l ength .

The CLAW - BEADED SNAKES ( Onydwphz
'

s) 1 are

nat i ves of Afri c a and Ind ia, and have short round
tai l s. Two or th ree Spec i es are descr ibed by Sir
Andrew Smi th as natives of Sou th Africa.
LALAND’

S CLAW -BEADED SNAKE (0. D elalanth
'

z
'

)
is found at th e Cape of Good Hope , and i s pretty
w idely distr ibuted over the southern parts of Afr ica .
It i s general ly found under large stones and trunks of
decayed trees

,
or in soi l broken up by the plough , or

otherwise displaced by the spade or p i ck - axe , as often
happens in d igging up shrubs and dwarf trees for the
purpose of cl ear ing ground for c ul ti vation . W hen i t
is exposed to vi ew, i t endeavours to conceal i tsel f under
whatever i s nearest to i t

,
and i f u nsuccessful , i t r ol ls

i tsel f i n to a mass
,
and remains qu i et u nl ess seized, when

i t immediately endeavours to escape .

" Another Spec ies
i s foun d i n W estern

.

Africa at Cape Coast. Mrs. Lee

( formerly Mrs. Bowdich ) rel ates an amusing anecdote
of an i nd iv idual of th is species, at the capture of which
she appears to have been present . “ A report was
Spread,” she says “ that the l arge tank on which the
i nhab ita n ts of th e castle sol ely depended for the supply
of water was i n fested by an enormous serpen t ; and not
on ly was the idea of dri nk ing the water repugnant, bu t
many decl ared the water would be poison ed. The
governor determ ined to have the tank exami ned ,
al though h e was tol d that th e serpent was so fierce i t
would kil l any one who woul d dare to approach i t ; that
i t was some great f etish ( fal se god) and that no one

1“ From the Greek word typhlops (wan d) , bl ind.

1 F rom the Greek words onus: (was) , a claw, and oplus (cell ) ,
a snake.



REPTILES.
—Twon—TONG UED LI ZARD S.—HEADED SNA K E.

woul d venture to approach the tank any m ore . I t
was imposs ib l e to conv ince those who bel i eved th is ,
by any reasonab l e m eans ; so , sending for h is h ead
cook named Yahndee, who was a cel ebrated snake
k i l l er

,
the governor o ff ered h im a handsome reward i f

h e woul d capture the an imal . Yahndee sh ook h is
head

,
and m uttered some th ing abou t the fe tish , u pon

which the governor offered him apresent for the fe t ish .

Thi s al tered the case ; and the pr iests an d the ir de i ty
prop i tiated

,
Yahndee Opened the tank , and th e en or

mous serpent turn ed ou t to be abou t a foot and a hal f
l ong

,
and h e was goi ng to se ize i t by the head , when

he suddenly reco i l ed w i th horror, and decl ared he coul d
not touch i t. On being questioned , he said i t had two

SUB- ORDER II.—TIl lCK—TONGUED LI
'

ZARDS.

The Th ick - tongued L i zards are d ivid ed in to thre e
tribes~ theNoctu rnal L i zards, (Nyctz

’

saura) the Cone
tai l ed L i zards and the Tree L i zards
(Dendrosaura) ; so n amed from the i r hab i ts i n l i fe , and
the s truc ture of the scal es of th e ta i l .

TR IBE I. -NYCTISAURA.

*

In the first tribe
,
or Noc tu rnal L i zards

,
th e eyes

have c i rcular eyel ids
,
wh ich can not cl ose and open ;

the pup i l i s narrow and verti cal
,
and contracts i n a

strong l igh t. The scal es of th e bel ly are smal l
,
of a

rh ombi c form , and i mbr icated ; the head i s wi thou t
plates , and naked , or covered m erely wi th granu les.
The fee t are formed for walk ing on the ground

,
or

on flat substances.

Fami LY— GECKOTIDJE.

T h ere is only one fam i ly i n th is tr ibe , th e GECKOS
th e spec ies o f wh ich are na tives of both

the Old and New W orlds . The Geckos n ever a tta i n
a l arge s i ze . They have i n gen eral a l arge flat head

,

a narrow neck , and a depressed , squ at body , wh ich is
somet imes fringed on the S i des. Their l egs are short

,

stout , wide apart, and the toes are al l nearly of equal
l ength . These are gen eral ly broad

,
flattened beneath

,

and furn ish ed w i th scal es or pl ates l ai d on e over th e
other, l ike the ti les of a house . The sk in i s apparen t ly
naked on the upper parts of the body

,
be ing only

roughened with granul es
,
g ivi ng it a shagreened l ook .

The tai l is scarcely as l ong as th e body
,
and i s gen er

al ly covered with smal l granu lar scales l ik e those of

the body . I t is very br ittl e
,
i s eas i ly broken off , and

when reproduced, has the scal es smal l , square, un iform ,

and placed i n a cross seri es
,
wh ich g ive i t a diff eren t

appearance from the normal state
,
and must be taken

i n to account i n describing the spec ies . The tongue i s
short

, broad, fleshy, and not extensil e , but i s free a t its
extrem i ty

, wh ich is rounded and S l ightly n icked . The i r
teeth are very smal l

,
cl ose se t one aga inst the other

,

F rom the two G reek words, nyx night, and saura
in vent ) , a. l izard.

heads , and th us was not on ly doubly po isonous , bu t i f
he se ized i t n ear on e head the other would turn up and
bi te him . A glass of rum on th e spot

,
and more pro

mised when the feat was performed
,
rean im ated Yahn

dee ’s courage ; be wrapped a cl o th round h is n aked
arm , and brought th e repu ted monster out i n tri umph .

A cl oser exami nati on proved t hat
,
i nstead of two heads

,

there was, i n common parlance , no head a t al l ; both
ex trem iti es be ing al ike

,
w i th the excep ti on of a smal l

orifi ce , and a cl osi ng val ve at on e of the ends . It was
never d issected , but was pu t i nto spi ri ts , and was pre
sen ted by Mr. Bowd ich to th e Bri ti sh Museum .

” Th is
spec i es i s st il l i n th e col l ecti on

,
and has been described

as Bowdich’

s cl aw- headed snake ( 0 . punctata) .

and form a row qui te round the jaw . Thei r m ou th i s
l arge ; and as the under jaw is arti cu l ated beh ind the
cran ium l ike the crocod i les

, it perm i ts a w ide separa
ti on of the jaws , which the animals have the power of
keep ing open for a l ength of t ime . In consequence of
th is structure , al so , th ey possess the facu l ty of cl os ing
the en trance to the back part of the th roat

,
by apply ing

the base of the tongue to a hol l ow formed on the pos
terior part of the pal ate , wh il e th e jaws remai n widely
separa te

,
and the mouth broadly gap ing. The i nside

of the ir capac ious gul l e t i s s trongly col oured ; som e
times wi th brigh t orange or yel l ow

,
and at others wi th

a rich bl ack . Their eyes are l arge
,
and of a green

col our ; and the eyel ids be ing very short and uni ted
i n to one

,
only l eaving a broad ope ni ng through which

we see moving a n i cti tating membrane
,
gi ves th em a

pecu l iar appearance . These pec ul i arit ies of structure
are admirably adapted to thei r manners and hab its
of l i vi ng. They are nocturnal an im als

,
and thus thei r

eyes are constructed so as to enabl e th em to discern
wi th faci l i ty obj ects i n th e obscur i ty of the n ight.
The pup i l enjoys a degree of mob il ity

,
s im i l ar to t ha t

possessed by nocturnal birds of prey
,
an d other an imal s

wh ich seek the ir food at nigh t. They can di late i t to
a c onsiderabl e exten t wh en t hey requ ire to col l ect th e
rays of l ight, and are abl e to con tract i t to the dimeh
s i ons of on ly a n arrow sl i t, when the eyes are l ikely to
be inj ured by two brigh t a gl are .
Thei r food consists of insec ts

,
caterpi l l ars

,
&c.

,
and

these they procure by entrapp ing them
,
or pursui ng

them i nto obscure holes and cav i ties. The con strue
ti on of their feet enabl es them to do th is effe ctual ly .

The imbri cated pl ates wi th which they are furn ished
on the under surface , ac t l ike suckers, and enabl e these
an imals to adhere firmly to th e surface of even the
smoothest bodi es

,
perm i tti ng t hem to ru n wi th the

greatest cel erity i n al l d irec ti ons
,
to traverse ce il i ngs

,

or suspen d themselves on the under side of a l eaf
,

whi l e they watch the movements of the i r prey. The ir
toes, armed with hooked claws which are sharp and
retract i l e l ik e those of a cat

,
gi ve them the power o f

cl imbing trees w i th p erfect fac i l i ty
,
of pen etrati ng the

cavi ti es and cl efts of rocks
,
and of ascending steep
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wall s for th e purpose of finding chinks or hol l ows i n
wh ich to con ceal themsel ves during the day , and i n
whi ch they wil l rema in moti on l ess for hours

,
affixed by

their feet wi th th e back downwards . Thei r fl attened
body, wh ich is flex ib l e i n every directi on

,
when insinu

ated i nto smal l crevices mou lds i tsel f as it were to
them ; an d the vari abl e col ou rs of the sk i n enabl e
them to harmon iz e wi th th e dul l ti nts of th e obj ec ts
wi th which the body i s i n con tact. The usual colour
of th e sk in of th e Geckos is of a gray or dul l yel low
i sh hue. In a few spec ies

,
however

,
br ight patterns

amen t some portions of th e body, and accord ing to
some observers, the vari ou s ti n ts of blue, red, and
yel low wh ich are shown , appear and disappear at the
creature ’s wi l l . W agl er states o n the author i ty of

som e travel l ers
,
that cert ai n speci es occur in India

,

wh ich become l um inous or ph osphorescen t i n the dark .

Tire vary ing col ours of the ski n thus enabl e them to
c onceal thei r presen ce from the an im al s wh ich they
prey up on , as wel l as from th e l i tt l e bi rds of prey an d
o ther en em ies which seek to destroy them .

The G eckos, for th e most part, are i nhab i tants of
hot cl imates

,
and in almost all th e countr i es where

they l i ve are objects of horror an d repugnance .
Nevertheless

,
they seem to. have a preferen ce for th e

dwel lings of man , and l ove parti cu l arly to take up thei r
abode i n i nhabi ted houses— probably from the fact
that th ey are there enabled to find a greater n umber of
i nsec ts which are themsel ves attracted by the sub

stan ces used as food by the fam i l i es l iv ing i n them.

Thei r repul si ve appearan ce c auses them often to fal l
v ictims to the fear they produce, for popu l ar prej udices
e ndow th em w ith many hurtful properti es .
The species of Geckos are numerous

,
upwards. of

n i nety being described by Dr. Gray i n h i s Catal ogue .
Some, as we have sai d above , are so far domestic as
to l i ve in houses ; others are wi lder, and l i ve i n sandy
deser t p l aces ; whi lst a th ird set l i ve in a great
measure on trees

,
and chase th e i r prey by Spri ngi ng

from branch to bran ch. The name of G ecko is
deri ved from the pecul i ar n oise they make

,
which i s

l ik e th e sort of soun d by wh ich horses are u rged to
greater Speed

,
and which the nati ves of d i fferen t

coun tri es have tried to im i tate or express by the names
of Gecko, i n Europe ; Tokaie, in Siam ; and Geitze, in
South Africa .
The spec ies may be di vi ded i nto two large groups

fi rs t
,
those wh ich have the toes d i l a t ed

,
and possess

under the d il ated part two rows of menrbranaceous
pl ates ; and secon d , those wh ich h ave the toes more or
less dil ated, bu t wh ich possess only a singl e ,

seri es of
transverse plates ben eath .

Amongst l
the speci es of the firs t group

, we may
menti on two or th ree whi ch h ave the tran sverse scales
under the toes d ivided by a l ongi tud in al furrow, wh ich
i s deep enough to perm i t th e cl aws to b e withdrawn
as i n to a sheath

,
and which are cal l ed Sheath- claws, or

Tlrecadactyles.

TEE TURNIP-TAILED GECKO (Tltccadaclylus rapi
cauda) , one of th ese, i s remarkabl e for the shape of i ts
ta i l. On being caught, i n i ts exerti ons to escape i t
often parts with i ts tai l , wh ich i s roun d and tapering ,
but wh ich when reproduced assumes an al most globu

l ar shape . Even when thrown al i ve i n to sp i ri ts i t
does th e sam e , and the tai l then con tracts and becomes
rounded i n form . As i t i s u sual ly found i n th is state
i n col l ecti on s, i t has in consequence recei ved i ts specifi c
n ame of Turn ip - ta i l .
TEE HOUSE GECKO, or FAN FOOT (PU/odactg/ lus

Gecko) , ano ther spec ies , wh ich abounds i n Egypt. I t
i s foun d also in Arabia

, Syria , andBarbary , whence i t
has spread to the sou thern coun tri es of Europe . I t
frequents the hum id and gloomy parts of houses , an d
there m ay often be heard croaking somewhat l ike a
frog. Hasselquist tel l s us that i t i s very common
Cai ro , and asserts i t to be poisonou s . I ts cl aws a
very sharp

,
and he says “ that he had occasi on to

convince h imsel f of the acrimony of i ts venom
,
as i t

ran over the hand of a man who wi shed to catch i t.
His hand was i nstan tly covered wi th red pustu les

,
and

became inflamed as i f i t were stung by a nettl e . At

Cai ro i t has recei ved the name of Abou - burs (Father
of l eprosy) , from the bel i e f th e nati ves h ave that i ts
poison produces thi s d isease. Cats , we are told, pursue
the Gecko , and feed upon i t ; and the n at i ves keep
th ei r k i tchens free. from i ts v i s its by keeping in them
a large quan ti ty of garl i c . I ts eggs are Spher ical ,
with a hard calcareous s hel l , and abou t the s ize of a
smal l n ut .
THE FAMOCANTRATA, or FR INGED GECKO ( Uro

plates fimbriatus) , i s a third speci es of th e S heath
claws, an d few repti l e-s are more remarkab l e for
s ingu l ar ity of form . I t partakes somewhat of th e
app earance of the ch ameleon , th e gecko , and th e
sal amander. In i ts head an d ski n i t resembles the
form er

,
and i n i ts ta i l th at of th e l atter. I ts head i s

very flat
, and of an elongate tr iangular shape ; the eyes

are extremely large
.
and prom inent, and i ts th roat of

immense exten t . Its tai l i s broad and flat, l ik e that of
the beaver

,
an d much shorter. than the body . I t is

covered with a m embrane wh ich ex tends on each side ,
and g ives i t somewhat th e form of th e bl ade of an car.

The toes are un i ted for hal f their ex ten t by a broad
membrane

,
wh ich i s covered undern eath with smal l

square scal es or p lates, an d are on ly d i l ated at their
t ips . The body is flat and e l ongate , and i s remarkabl e
for han'

ng a prol ongati on of the sk in, i n form of a
sl ashed membrane

,
extending l ike a fri-ll al ong i ts sides

the whol e l ength from the muzzl e to th e t ip of th e
tai l

,
i n cl uding the l egs . In col ou r it varies l ike the

ch amel eon
,
presen ti ng succ essi vely the vari ou s shades

of red
,
yel l ow

,
green , or bl ue . This curi ous an imal i s

found in Madagascar , and i s the l i zard menti oned by
Fl acourt i n his h istory of that i sl and in 1658. This
au th or i nforms u s that t he

,

nati ves regard i t wi th a
ki nd of horror. As soon as they see i t they turn away,
cover thei r eyes

,
and even fly from i t w i th great haste .

He says, moreover, that i t i s a very dangerous an imal ;
that i t darts upon the n egroes , and that i t at taches
i tsel f so strongly to t he i r, ches t , by means of i ts
fri nged membrane and sharp cl aws , that i t can only

“be removed by the use of a razor ! Th is state
m ent

,
however

,
i s con trad ic ted by a later observer, M .

Bruguieres , who says they are perfectly harml ess , that
he has often taken them i n his hand, and that he has
al l owed them to squeeze his fingers between, the irjaws
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wi thou t any bad e ffects having fol l owed . He bel i eves
that the fear w i th which they insp i re the n egroes, i s
caused by thei r n ot flying from themwhen en countered ;
bu t

,
on the contrary

,
boldly walking up to th em wi th

their mou th wide open , i n sp i te of any attempt they
make to frighten them away . The Famocantrata l i ves
general ly upon trees l ike the chamel eon , re ti r ing i nto
holes duri ng the day , and l eaving them only at n ight.
Upon the approach of rain i t m ay be seen l eap ing from
bran ch to branch wi th great agi l i ty. If i t fal l s to the
ground

,
h owever

,
i t is unabl e to l eap up agai n

,
but i t

c rawl s to the n earest tree
,
creep ing up the smoothest

bark
,
and then recommenc ing leaping from one bran ch

to another. It walks wi th di ffi cul ty on th e ground ,
l ike the chamel eon

,
and what appears to add to i ts

awkward gai t is, that its fore - feet are much shorter
than i ts h ind ones

,
and i ts head forms

,
undern ea th

,

such an angl e w i th th e body
,
that a t every step i t takes

i t str ikes i ts n ose against the ground . Its food consi sts
excl us i vely of insects

,
and i t may general ly be seen

moving abou t wi th i ts throat wide open
,
ready to

catch them .

In this first group we h ave also several gen era
,
the

species of wh ich are disti ngu ished by havi ng thei r toes
d i l ated only at their base

,
the two l as t j oi n ts be i ng free

,

compressed , and clawed. These are the Half - toes
,
or

Hemidactyles.

THE WARTY GECKO (Hemidactylus vm‘

ruc ulatus)
one of these , i s on e of the few G eckos found i n Europe .
I t i s a nati ve of al l th e coun tries bordering upon the
Mediterran ean , and is found i n Northe rn Afri ca, i n th e
n eighbourhood of Trebi zond , i n Greece, Si c i ly, I taly,
Spain , and the south of Fran ce ; and, accordi ng to M .

Bibron, it would appear to be even found i n Sen egal
and i n Ch il i . I t i s of a grayish col our

,
marbled with

brown.
THE MABOUYA OF THE WALLS (H cmz

'

dactylue
Jil abouz

’

a) , another Hemidactyle, i s e xtremely common
i n the W est Indies and Braz i l

,
l iving i n h ouses

,
and

where i t receives th i s name , to disti ngu ish i t from the
Turn ip- tai l ed Gecko, whi ch the n egroes cal l the
Mabouya of the Bananas . I t i s of a fawn col our on
the body, w i th a n umber of five- sided brown spots
across the back . L i ttle is known of th e parti cu l ar
habi ts of these two an imal s.
In the second group , those wh ich have only a si ngle

seri es of transverse pl ates u nderneath the toes
,
we fi nd

a number of gen era , the species of wh i ch have the toes
dil ated throughou t the ir whole l ength

,
an d the pl ates

beneath the toes membranaceous and smooth
.
These

are the F lat- toes, or Platydactyles.
THE TRUE GECKO (Gecko oerus) , one of these , i s

of a thicker and stou ter form than most others of th e
famil y, having a l arge and somewhat tri angular flat
t ish head, a wide m outh , l arge eyes, an d a broad flat
tongue. The back is covered w i th n umerou s

,
distan t

,

round warts, or tubercl es, and i s of a reddish - gray
colour , spotted wi th wh it e . .It i s a n ative of Ind ia

,

be ing found both on the con tinen t and throughout the
isl ands of the Indian archipel ago

.

THE FRINGED TREE- GECKO (Ptychozoon koma'

lo
ccphala) is one of th e m ost remarkabl e spec i es of th i s
group . The sides of the head

,
the l ateral parts of its

body, th e fron t an d back parts of its feet, and the si des
of i ts tai l , are fri nged wi th memb ran es whi ch are qu i te
enti re al ong the flanks , bu t scal l op ed a l ong th e edges
of th e ta i l . These membranes on the templ es gi ve th e
head the appearan ce of be i ng m ore than a th ird larger
than the skul l. On thei r ex ternal margi n they are very
th in , but where th ey approach the body of the an imal ,
they assum e a greater th i ckness , owing to sol id bundl es
of muscu l ar fibres . The eyes are l arge

,
an d the toes

are un i ted to each other through out the i r whol e l ength
by a web or broad membrane . The body on the upper
parts i s of a brown col our, marked wi th several b lack
l ines en chevron ; a dark - brown streak run s al ong the
head from the back of the eye al ong th e neck

,
term i

nati ng on the shou lder ; and the m embranes of the
head and flanks are whi te. This curi ous Gecko i s
found i n Java. I t appears to l i ve on trees, and makes
use of the expanded membranes wi th wh ich i ts body
is fu rn ished as parachutes

, to assist i ts movemen ts from
one branch to another.
The genus TARENTOLA (P latydac / Ius) conta i ns

severa l wel l - kn own spec i es.
THEWALL GECKO (Ta

'rcntola Jif auritanica ) , i s on e
of the most common . I t i s said to be a most h ideous
repti l e

,
conceal i ng itsel f i n hol es of wall s and heaps

of ston es
,
and covering its body wi th dust and ordure .

It is a nati ve of temperate cl imates, being found al l
round the Medi terran ean Sea, eve n as far as Provence
and Langu edoc

,
where it i s v ery common , an d is

c al l e d there Tarente. The W all Gecko l ikes warmth ,
and avoid ing l ow and damp si tuati ons, tak es up its
abode under th e roofs of ru ined houses and ol d habi ta
tion s of al l k i nds

,
i n wh ich k ind of places i t spends

th e win ter
,
bu t without becoming perfec tly to rp id.

At th e fi rst approach of Spring, i t l eaves i ts h id ing
place

,
and betakes i tsel f to some warm spot to bask

i n th e rays of the sun; bu t i t does not go far from i ts
retreat, return ing there upon the l east n o ise , or on th e
approach of

“rai n . Its food consists of i n sects ch iefly ,
and to find these i t can ru n qu ickl y up wal l s or al ong
the cei l ings of rooms back downwards; L ike most
repu lsi ve l ook ing an im al s

, the W al l G ecko has th e
credi t wi th the vu lgar of being venomous. This, how
ever

,
i s a m istaken n otio n

, as they are perfectly harm
less. L acepede , on the authori ty of M . Ol iv ier, says
that thi s Spec ies

,
unl ike th e general i ty of th e fam i ly,

utters no cry ; and that M . Ol ivi er has frequ ently taken
hold of them with a pai r of p incers withou t be ing abl e
to el i ci t from them any sound.
THE EGYPTIAN GECKO (Tarentola Egyptiaca) ,

represen ted i n Pl ate 2
,

fig, 1, very nearly resembl es
the W al l Gecko, di ff eri ng on ly in a few particul ars ,
and being a li ttl e l arger. Gec ffi'

oy says that ful l - grown
indiv iduals measure five fee t in l ength from’ th e muzzl e
to th e e xtrem ity of the tai l . I t seems pecul i ar to
Egypt

,
and i ts hab i ts are n early the sam e as those of

th e last. Two or three spec ies of th is same genus are
f ound in Sou th Afr ica.
BIBRON

’

S TARENTOLE (Tarentola Bibromt ) , an d
the CAPE TARENTOLE (T. Capensis) , are described
by SirA. Smi th , asbeing found in the i nteri or , though
n ot very abundan tly . They occur ch iefly i n rocky
precipi tou s pl aces

,
and in outhouses badly lighted.
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caugh t
. As l ong as the wh istl i ng con ti nued i t was

very qu i et, but when the sound ceased i t becam e very
savage

,
and bi t at everyth ing with i n its reach ; i ts

green col ou r becam e blackish
,
and at l ast changed

to a blu ish - black
,
with darker bands upon the body,

brown ish - black upon the tai l
,
and the only trace l eft

of its origi nal col ou r was abou t the eyes . It fi ercely
seized a pi ece of l i nen

,
and wou ld n ot l et i t go for

hours . W hen pu t in to a cage i t darted wil dly abou t,
and tri ed to b ite everyth ing i t cou ld l ay hold of. At

n ight i t becam e green , and the changes were very
rapi d. After four weeks’ confinemen t i t ch anged its
skin

,
and died in th e operati on . In former days

,
when

those substances known under the n ame of Bezoars
were famed for their wonderfu l v i rtues i n cu ri ng
diseases

,
that found i n the stomach of the Iguana was

h ighly prized i n Ameri ca . In the present day
,
th ese

concretions are fal l e n i nto th e most complete disrepu te.
THE RHINOCEROS GUANA (Iguana rlrz

'

nolopbus) is
d istinguished from the preced ing species by havi ng on

the muzzl e two sho r t horns
,
wi th fi ve or s ix t ubercu lar

scales surround ing them
,
and being furn ished with

fewer scal es forming the dorsal crest. Th i s speci es i s
a nati ve of the W est Indies

,
and atta i ns the le ngth of

five, and sometimes even o f s ix feet, th e tai l bei ng
about one - hal f or thre e - quarters the l eng th of the body .

The general col our i s a brigh t green i n th e young
,

and a. di rty gray i n th e old i ndi viduals
,
wi th abou t

six bl ack streaks across the body
,
and fi fteen across

the tai l .
The genus CYCLURA has been separated from

Iguana, from its h aving n o dewlap or tru e throat
pouch , bu t only a l ax fold of ski n p la i ted across, and
the tai l being covered with scal es forming ri ngs

,
al ter

n ati ng with rings of sp ines. The habits of the Cyclures
are very sim ilar to those of the true Guanas .
THE CLOUDED CYCLUBE, or GUANA or CA ROL I NA

( Cyclura nubila) , has been descr ibed at som e l ength by
Catesby i n his “Natural H i story of Carol in a . This
k ind of l i zard,” he says, “ somewhat resembles th e
crocodi l e or al l igator i n shape

,
but has a shorter head

,

and a serrated crest on the ridge of the back
,
extendi ng

from behi nd i ts head to th e m iddl e of th e ta i l . They are
of vari ous s izes, from two to five fee t i n l ength ; thei r
mou ths are furn ished with exceeding smal l teeth

,
but

th eir jaws are armed wi th a bony beak
,
wi th wh i ch

they bi te w ith great strength . They i nhab i t warm
cou ntri es only, and are rare ly to b e met with anywhere
north or south of th e Tropics. Many of th e Bahama
Isl ands abound w ith them they n estl e i n hol l ow rocks
and trees ; the ir eggs have not a. hard she ll l ike th e
eggs of all igators, but a ski n on ly, l ike those of tu rtl e,
and are esteemed good food ; they l ay a great number
of them at a t ime i n the ear th

,
wh ich are there hatched

by the sun’s heat. These Guanas are a great part of
th e subsistence of the inhabi tan ts of theBahama Islands

,

for which purpose they visi t many of the remote Kaye
and i s lands i n the ir sl oops to catch them

,
which they

do by dogs trained up for that purpose
,
wh ich are so

dexterous as not often to ki l l th em
,
which

,
i f they do

,

th ey serve only for presen t spend ing ; i f o therw ise, they
sew up the ir m ouths to preven t the ir b iti ng

,
an d put

them in to the hold of the i r sloop ti l l they have catched

a suffic ien t n umber
,
whi ch they ei th er carry al i ve fo r

sal e to Carolina
,
or sal t a nd barre l up for th e use of

the i r fam i l i es at home . These Guanas feed whol ly on
vegetables and fru i t, particularly on a k ind of Fungus
growing at t he roots of trees, and of th is and others
of th e Anon a k i nd . The i r flesh is easy of digesti on

,

del i cate , and wel l tasted ; they are sometim es roasted ,
but the more common way is to boi l th em ,

taking ou t
th e l eaves of fat, whi ch they m el t and cl ari fy ; th is th ey
pu t into a cal abash or dish , i n to wh ich they dip th e
fl esh of th e Guana as they eat it. I t i s remarkabl e
that th e fa t which adheres to th e i nside of the abdonwn,
i mb ibes th e col ou r of the fru i t they eat l ast, which I
have frequ en tly seen ti nged w i th pal e red

,
yel l ow

,
and

sometim es of a purpl e c ol ou r, wh ich l ast was from
eati ng the Prunus marz’tima, wh ich fru i t at the sam e
t ime I took out of th em . Though they are n ot amph i
b ious, they are sai d to keep under water above an hou r.
W hen they swim ,

th ey use not th eir fee t, but clap them
cl ose to the i r body

,
and gui de themsel ves wi th the i r

tai l s . They swal l ow al l th ey eat whol e . They can n ot
ru n fast ; thei r hol es being a grea ter secu ri ty to them
th an thei r h eel s. They are so impati en t of cold that
they rarely appear out of the i r h ol es bu t when the sun
sh in es .”
m SHOULDER-CRESTED CYCLURA ( Cyclura. lo

pkoma) , .a spec ies foun d i n th e i sl an d of Jamaica
,

has a very in teresting account gi ven of i t by Mr.

Gosse i n the Proceedings of the Zool ogi cal Soc iety
for 1848. This an imal i s abou t thre e feet l ong, the
tai l al on e m easur i ng twen ty - on e i n ches. I t i s of a
ru sse t- green col our

,
wi th obscure , confluen t, dark ol i ve

brown spots
,
an d its crest i s h igh al ong the upper

part of th e back
,
and conti nued over the shou l ders,

bu t in terrup ted over the l oi n s. The sk in of the throa t
i s l oose and transversely wrinkl ed , i s of co nsiderabl e
size

,
and can be di stended by the an imal at wi l l .

This Cyclure appears to be found only i n parti cul ar
parts of th e i sl and . Mr. H ill , i n a commun icati on
addressed to Mr. Gosse, say s that i ts ordin ary haun t
i s a l ow l imeston e chain of b ills al ong th e shore
from Kingston h arbou r and Goat Isl and, or to i ts
con ti nuati on i n Vere . Succul en t h erbs, growing i n
the forests o f these b ills, supply i ts food . These hi l l s,
however

,
h e says

,
are so l i ttl e su i ted for th is sort of vegs

tation, that hardly anyth ing more than aromati c an d
resi nous trees and balsam ic pl an ts grow there. In the
occas io nal hol l ows a l i ttl e mould has been c ol l ected
from decayed leaves, mi ngl ed wi th marl , extremely
stony and steri l e

,
an d there a l i ttl e more succul en t

herbage preva i ls . The rocks have numerous caverns ;
and the springs that break ou t at the foot of the cl i ff s
are an impure bracki sh water, though extrem ely trans
paren t. It is th is d istri c t that i s almost excl usi vely
the haunt of th i s creature. W hen exc i ted , i t assumes
a menacing atti tude

,
and direc ts i ts eye to the objec t

of attack wi th a pecul i ar si ni ste r l o ok. “At th is time ,"
says Mr. H i l l , “ i t i nfl ates i ts throat, erects th e cres t
and dentelations on the back , and opens the month so

as to show the l in e of its pecul iarly - set wh ite teeth ,
with serrated edges, so wel l adap ted for cu tting and
cropp ing i ts vegetabl e food.

“ In defend ing i tsel f from
attack

,
the Cyclure converts its l ong flexibl e tail i nto,
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no unimpor tan t weapon . The dentel ated upper edge ,
drawn rapi dly over the body and l imbs of an enemy,
cuts l ike a saw. The twisted atti tude wh ich i t assumes
when approached

,
is converted i n to a qu ick turn , i n

wh ich movemen t the tail i s rrimbly s truck by an over
bl ow from one s ide to ano the r, and then j erke d round .

"

The negroes informed Mr. H i l l , that dogs i n a ttacking
these repti l es frequ en tly rece i ved desperate pun i sh
m ent, from the gashes and l acerati ons that were made
in the th ick muscl es of the i r l egs by th e rap i d fl i ngi ng
round of the an im al in defending i tsel f. The sudden
jerk with wh i ch it threw back its tai l was said by them
to be suffici en t to rasp th e very flesh ofl‘ th e bon e .
The Galapagos Isl ands abou nd i n two speci es of

lizards of the Iguan a family, which appear to be excl u
sively confi ned to that arch ipel ago , and have been
described at considerabl e length by Mr. Darwi n in his
“ Journal of a Natural i s t " during the voyage of th e
Adventure and Beagle. One i s aquati c i n its hab i ts

,

the other terrestri al .
TEE CRESTED AMBLYRHYNCHUS (Amblyrhyncbus

or Oreocephalus cristatus) , the aquati c speci es
,
i s

ex tremely common on all the i slands throughou t th e
group , l i ving excl usi vely on the rocky sea- beaches

,

and never be ing found te n yards in- sh ore. I t is
a h ideous - l ooki ng creature

,
of a di rty bl ack col ou r,

stup id and sl uggi sh i n i ts movements
,
and grow ing to

th e length of three an d even four fee t. W hen i n th e
water, to wh ich i t often takes, bei ng sometimes seen
several h undred yards from the sh ore

,
i t swims wi th

perfect ease and qu ickness by a serpen t ine movement
of i ts body and flattened tai l

,
the l egs be ing mo t i on l ess

and cl osely col lapsed on i ts s ides . The creature seems
very tenaci ou s of l ife . A seaman on board

,
says Mr.

Darwi n , “ sank one wi th a heavy weight attached to
i t, th inki ng thus to k i l l i t d i rectly ; but when , an hour
afterwards, he drew up the l i ne , th e l i zard was qu i te
acti ve." The food of th is an imal cons ists exc l usi vely
of sea - weed . It does not appear to have any not i on of
b i ti ng but when much frighte ned

,
i t squi rts a drop of

flu id from each n ostri l . It i s menti oned as a curious
fact i n th i s creature’s hab i ts

,
by Mr. Darwi n , that

though i t i s dec idedly aquati c
,
ye t when fr ighten ed

,
i t

canno t be made to en ter the water. If dri ve n down to
a poin t overhangi ng the sea

,
i t w i l l rather allow i tsel f

to be l a id hold of than take to the water ; and i f taken
up an d thrown i nto the sea

,
i t wil l i mmediate ly re tu rn

i n a direc t l i n e to the shore
,
crawl up th e rocks

,
and

sh uffle away as fast as possible . Perhaps ,” says th is
observer

,
th is s ingul ar p iece of apparen t stupid i ty may

be accounted for by the c ircumstance , that thi s repti l e
has no en emy whatever on shore

,
whereas at sea i t

must often fal l a prey to th e numerous sharks. Hence
probably, urged by a fixed and heredi tary i nsti n c t that
th e shore i s i ts pl ace of safe ty

,
whatever the emer

gency may be, i t there takes refuge.”
THE SUB-CRESTED AMBLYRHYNCHUS ( Ambly

Mayne/ms or Trachycephalus subcrz
'

stalus) , the terrestr ia l
spec ies, i s confined to the central parts of the arch i
pel ago

,
and is a l i ttl e smal ler than its aquati c bro ther .

As descr ibed by Mr. Darwin , these l izards are ugly
animals

,
of a yel l owish - orange colou r b eneath and of

a brownish - red above
,
and have a pecul i arly stupid

REPTILES .

l ook . They are exceedingly numerous
, and live i n

burrows which they excavate for th emsel ves i n th e
dry soi l . Mr. Darwin tel l s u s i n an amus ing manner
that he watched one of them form ing i ts burrow, and
l ooked on til l h al f i ts body was buri ed.

“ I then
walked up and pul led i t by the tail ; at th is i t was
greatly aston i shed

,
and soon shuflied up to see what

was the matter
,
and then stared me i n th e face

,
as

much as to say W hat made you pu l l my ta i l ? ”
They are perfectly harmless

,
but are n ot t imorous .

W hen en countered by any one , th ey curl the ir ta i l s,
an d raisi ng themsel ves o n the ir front l egs

,
nod thei r

heads vertical ly wi th a qui ck movemen t, an d try to
l ook very fierce. If th e observer , h owever, only stamp
h is foot on the ground

,
down go the ir tai l s, and off th ey

shu ffle as qu i ck as th ey can . W hen cooked, these
an imal s y i el d a wh i te m eat

,
which by many peop l e

i s much rel ished. This spec i es i s herb ivorous al so, and
i s very fon d of the cacti which grow on th ese i slands .
U nder th e once dreaded name of “BAS IL ISK ,

"
we

have another spec i es bel onging to th e group of perch
ing Iguan as. The Bas i l i sk of th e an ci ents and of

romanti c fable was an an imal general ly referred to th e
serpen ts

,
bu t usually represented wi th eight feet and a

crown upon its head . I t was said to in fes t the deserts
of Africa

,
and th at no other an imal dared to dwel l in

its neighbourhood , of which i t re tai n ed the sol e and
u ndisputed domi n i on . I t was said al so to possess the
power of s tr iki ng i ts victim dead by a s ingl e glan ce .
Lucan , i n his cel ebrated poem of Pharsal ia , thus men
ti ons it

“ But fiercely hissing through the poisoned air,
The basi l isk exerts his deathfu l g lare
At distance bids each vu lgar pest remain,
And re igns sole monarch of his desert plain .

Seha i n hi s great work , “ Le tresor de l a Nature ,
figures 9. spec ies of l i zard, with its head surmounted by
projec ting l i nes

,
and i ts back furn ish ed with a broad

vert ical crest ex tend ing over the ta il . This creature
he cal l s th e Basi lisk or dragon of Ameri ca , and speaks
of i t as a flying amph ibious an imal . The repti l e from
wh ich h is figure and descr ipti on were taken , formed
part of the col l ec ti on ceded by Hol land to France , and
i s n ow i n that of th e Museum ofNatu ral H is tory in the
Garden of Pl ants a t Par is . Of th is specie s Laurenti
formed the genus BAS IL ISCUS, wh ich has been adopted
by al l succeed ing wr ite rs on Repti les , and is readi ly
d is ti nguish ed from its c ongeners.
THE HOODED OR MITRED BASILISK (Basiliscus

mitratus or Americanus) is th e only spec ies. The
head of thi s an imal i s of an el ongate shape , produced
backwards

,
and furn ished wi th a compressed, vertical ,

tr iangular crest of sk i n . The throat has a small
pouch an d a wel l m arked cross fold of ski n . The
back and ta i l are furn ished wi th a h igh compressed
crest

,
which i s m uch m ore d istin ct i n the mal es than

i n the fem al es
,
and is supported by bony rays . The

tai l i s l ong an d compressed , and th e outer h inder
toes are webbed at th e ir base . W hen ful l grown ,
th e Basi l i sk m easures upwards of two feet in l ength ,
of wh ich the tai l u su rps more than the half. Its

col ou r is of a yel l owish - brown, passi ng in to wh iti sh
on the under parts ; and a l ongi tudinal strip e of wh i te,
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edged wi th black
,
e xtends from each eye to the s ides

of th e back, an d then bl ends w ith th e gen eral t i n t.
Not m uch is known of th e h ab i ts of th i s an imal ; but
we do know that

,
notwi thstanding i ts form idabl e name

and aspect
,
i t is very h arml ess, and that i t ch i efly l i ves

upon gra in and vegetabl es. Though its l i fe i s for th e
most part spen t on trees

,
l ike the other spec i es of th i s

group
,
i t often takes to the water l ike the Guana , for

wh ich purpose i ts compressed tai l and parti al ly webbed
toes admirably adapt i t. I t is a n ati ve of Gu iana,
Marti n ique

,
and Vera Cruz .

The last of the perchers we shal l men ti on are th e
ANOL IS . The genus Anolz'us of former au thors con
tained numerous speci es, some of which are v ery rare i n
col l ecti ons . Di st i ncti on s wh i ch used to be con sidered
on ly spec ific

,
have of l ate been though t of sufiicient

i mportance to establ ish generi c d iv isi ons ; and these
genera are now numerou s enough to form a smal l sub
fam i ly Anolz’z’na. The members of th is l i ttl e group
are characterized by the ir having the toes d i lated
under th e l ast j o int bu t on e i nto a rather broad pl ate

,

which i s covered undern eath with smal l transverse
scal es , l ike th e Geckos, and which assi st them i n cl imb
ing trees . Their throat pou ch is d isti nct, of con si der
able size , and largely d i l atabl e. The back

,
i n m any of

the spec ies , is furn ished wi th a crest, which i s prol onged
to the extrem i ty of the ta i l . In o thers i t i s s impl e

,
or

on ly furn ished wi th a sl igh t crest of smal l scal es. The
ta i l i s l ong

,
swol l en at i n terval s

,
and crested.

The ANOL IS are an imal s which l i ve ch i efly upon trees
and shrubs , and feed upon i nsects, fru i ts , and berri es .

Thei r ski n i s gen eral ly o f a green hue ; and , l ike th e
chameleons , they have the power o f changi ng the ir
col ou rs qui ckly. They are l i vely creatures

,
ru n qui ck ly

,

and l eap with agil i ty from one branch to another .
They bi te rather fi ercely i f la i d hold of

,
but th e ir bi te

i s not attended with any bad resul ts .
THE LINED ANOLIS (Anal

-[us l-ineatus) i s on e of
the speci es wh i ch have the crest wel l m arked and
extending all al ong the back , and i s a nati ve of the
island of Mart in iqu e

,
and probably several other of

the \Vest Indi a islands. It i s of a gray col ou r
,
an d

the body i s marked wi th two i n terrup ted black
streaks on each side . The throat pouch i s l arge

,

and marked w i th a l arge bl ack Spot, an d the tai l i s
long and compressed . Father Ni cholson

,
th e Jesu i t

,

has gi ven an accoun t of th is l i ttl e Anol i s i n h is
“Natural h istory of th e island of St. Domingo. I t is
very l ively , he says, an d is a bol d l i ttl e creature ; i t is
so fami l iar that i t walks wi thout fear i n to apartments

,

creepi ng up on the tables
,
and even walking over the

guests seated at them . Its atti tude i s graceful
,
and i t

looks steadfastly, observing everyth ing arou nd i t w i th
such a degree of atten ti on

,
that on e woul d almost

bel ieve i t was listeuirrg to what was said . I t feeds
upon fl i es, Spiders, and other i nse cts, which i t swal l ows
ent ire . These Anol i s often figh t wi th each o ther.
“W hen two of them commence an attack

,
says

Nicholson
,

“ th ey come forward holdy and proudly
,

and seem to menace each other
,
by rapi dly shak ing

the ir heads . Thei r throat swel l s
, the i r eyes Sparkl e

they se ize each other wi th fury
,
and fight savagely

.

S e veral other i nd iv idual s are generally spectators of

these c ombats , and perhaps these witnesses of th eir
prowess are th e femal es wh ich become the pri ze of

th e v i ctor. The weaker of the two combatants
,
when

worsted, takes to flight ; i ts opponen t fol l ows up its
vi ctory, and i f it can overtake i t, qu i ckly devours i t
som etimes , however, i t on ly gets hold of its tai l

,
which

snaps off i n i ts m ou th
,
and which i t stops to swal low

,

thus al lowing tim e for the wretched caitifi' to escape."
THE ANOLIS OF CAROLINA, THE G REEN L I ZARD

OF CAROL INA of Catesby (Anolius pri ncipalz
'

s) , has no
crest on the back , an d its tai l i s rou nded , th ick at the
base , and furn ished wi th a cen tral seri es of l arger , more
keel ed scal es above . Catesby

,
i n h is Natura l H is tory

of Carol in a
,

" says, “ These L i zards are usual ly abou t
five in ches l ong, of a dusky - green col our . They fre
qu en t houses

,
are fam i l i ar and harmless

,
and are su ff ered

w i th impu ni ty to sport and catch fl i e s on tabl es and
wi ndows, wh ich they do very dex terously, and n o less
di vert ingly. They appear ch iefly i n summer

,
and a t

th e approach of cold weather th ey re treat to the i r
w inter recesses

,
an d l i e torpid i n th e h ol lows and

crev ices of rotte n trees. These l i zards change their
col our i n some measure l ike the chamel eon

,
for i n a

hot day the ir col our has been a bright green the n ex t
day ch anging cold

,
the sam e l i zard appeared brewn.

They are a prey to cats and ravenou s b irds . It fre
quen tly happens that a few warm sunsh iny days so

i nvigorate them that they wi l l com e out
-

of th ei r
win ter retirements and appear abroad ; when on a
sudden the weather changing to cold so en feeble s
th em that they are i ncapaci tated to creep to the i r
win ter hol es

,
and di e of cold.

"

In the second group , or those whose habits are
terrestrial

,
th e body is subtrigonal , covered wi th large

keel ed scales di rected obl iquely towards the back .

THE LION LIZARD (Leiocephalus Sckriebcrsz
'

i) , on e
of these

,
has been described by Catesby . The crest of

th e back and tai l i n th is sp ec i es is very smal l
,
the tai l

is roundish
,
sl ightly compressed ; and , unl ike the pre

ceding Spec i es , th e an imal s do not change col our ,
n or do they dilate the ir threat. The L i on L i zard

,

according to Catesby
,
is usual ly abou t five or six

i n ch es l ong. It is of a gray col our, streaked wi th l i nes
of a l igh ter gray ; th e l egs a re l ong.

“ It cocks i ts ta i l
wi th a roun d twi rl

,
and l ooks fi erce

,
from which i t

m ay perh aps have taken itsEnglish name. They are
inofl

'

ensive, frequ en ti ng the rocks on the sea- sh ores of
Cuba

,
H i span iol a

,
&c. They are n imbl e

,
and run

w i th surpris ing swi ftness
,
yet are a prey to sea—gul l s

and other raven ous b irds.”
THETAPAYAXINof Mexico (Plzrynosoma orbiculare)

—fig. 9— another, an d a singu l ar - l ook i ng Spec i es, has
been quai n tly described by H ernandez i n h i s “Natura l
H istory of New Spain .

” The body of the animal i s
short

,
oval

,
very flat

,
an d has on

_

eaeh S ide a scaly
ridge

,
bu t no crest e i ther on back or ta i l . The upper

par ts of the body are rough with tubercl es . The l imbs
are very short

,
an d the tai l

,
n ot the l ength of th e body ,

i s flat and broad at the root. Hernandez , who was
the fi rst au thor that has m enti on ed th i s rept i l e , thus
describes i t — “Amongst th e diff eren t varieties of th e
l i zard

,
is apparen tly the Tapayaxi n , al though i t has

always the body of an orbi cu lar shape and flat, resem
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bl i ng i n a cer tai n degree the form of th e ray fish, onl y
that i t is much smal l er

,
scarcely reach ing four i nches

e i th er in l ength or breadth. It i s of a carti lagi n ou s
c onsistence

,
however

,
and vari ed with m any col ours ;

i t i s always found col d to th e touch
,
walks very sl owly ,

and sel dom changes its place , eve n if l a i d hold of and
handl ed. But its head i s very h ard, e l evated, an d
bristl i ng with a number of spin es , di sposed in th e form
of a garl and. I t del ights in being taken hol d of by
m an , to be carr ied i n th e h an d and fon dled, remain ing
immovabl e, and enj oying a degree of placid secu r i ty
and tranqui l l i ty ; wherefore it is usual ly cal l ed by the
nat ives

,
th e Fri end of man . “I hat is wonderf ul i n th i s

a n imal
,
and common to no other as far as I am aware ,

i s, that if the head be compressed , or the eyes be
troubled

,
or if i t be roughly handl ed

,
i t can pou r out

from them drops of bl ood and ej ect them to a distanc e,
i n th e sam e way as blood is wont to be drawn from a
man i n sound heal th ; sometimes i t is thrown out wi th
such force as to reach a distance of thre e pac es .
W onderf ul virtues were att ributed by the supersti ti on
of th e natives to th is b lood , especi al ly in the syphil i ti c
d iseases wh ich

,
soon the conqu est of Mexicc,

Fig. 9.

Tapayaxin of Mexico ( Phrynosoma orb icu lare) .
L I ZARDS OR DRAGONS . To no word

,
p erhaps

,
are

atta ched ideas more ex traordinary
,
and of greater an ti

quity than to that of D ragon. In al l ages an d i n al l
countri es th e name D raco has been one of fear and
mystery , and has n ot been dropped by modern natural
ists

, who , however, i n stead of giving i t to a creature of
romance , have conferred i t upon a real

,
substan tial

,

winged repti l e . The genus D raco conta i n s several
spec ies , which are smal l and i no ff ensi ve

,
bu t wh ich

,

neverthel ess , are sti l l equal ly cu ri ou s i n the eyes of an
attenti ve observer. The i r ch ief character is, i n fact,
one of th e most beau t i ful exampl es of the resources

,
at

once s impl e and varied, that Nature uses i n order to
arri ve at he r ends. Desti ned to l i ve on trees

,
i t was

necessa ry that th e Dragons
,
i n order to move them

overru n that country. The Tapayaxi n l i ves i n th e
mountai nou s and cool parts of Mexic o

,
where i t is

found general ly diflused.

The fami ly of AGAMAS (Agame
'

des) contai n s a con
siderable number of spec ies

,
upwards of eighty havi ng

been described by Dr. Gray i n h is Catal ogue . These
are d istri buted through a vari ety of genera

,
which are

distingu i shed by th e tee th bei ng implanted i n to th e
substance of the j aw, adher ing i ntimately to i t by the i r
fangs. In non e of th em i s th e pal ate armed with teeth .

The thumb of the h i nd fee t i s on th e sam e plane as the
other toes. These ch aracters separate them distinctly
from the Iguan idae, and, moreover, th ey are all inhabi
tan ts of the Ol d W orld, with the excepti on of two or
three from Austral i a

,
whereas th e Iguan idae are all

n ati ves of the New W orld. In other respects they
resembl e th e l atter fam ily very mu ch , and by many
wri ters on reptil es are made m erely a s ubdi vi si on of

them . L ike them also they may be arranged i n two
groups— those wh ich chi efly l i ve upon trees ; and those
whose habi ts are terrestri al.
Amongst th e m embers of th e first group , or those

which l i ve on trees
,
are th e harmless l i ttle FLY ING

sel ves with an agi l i ty equal to that of the other an imal s
of the tribe to which they bel ong

,
shou ld have thei r feet

furn i shed with toes possessi ng free cl aws ; bu t as the
i nsects of wh i ch thei r ord in ary food con si sts fly rapidly

,

i n order to re ach them and sh oot with cel eri ty from
one tree to another i t was n ecessary besides that they
should be furn i shed wi th wi ngs. W e thus see tha t the
sk in of the flanks is expanded i n the manner of a para
chute , and sustai ned by the ribs behind the sternum ,

wh i ch separate th emsel ves bi lateral ly
,
i n place of con

verging towards th e i n feri or l ine of th e body
,
a un ique

exampl e of such an arrangement— Pl ate 8
,

fig. 17.

The genus D raco has a smal l head ; th e body covered
w i th smal l imbricate scal es ; th e throat fu rn ished w ith
th ree pou ches ; six r ibs on each side, which are l ong,
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exserted
,
and gi ve support to th e wing - l ik e l ateral

expans ions of the ski n ; a l ong tai l , and five free b ut
unequal toes on each foot. The spec ies are all of a
smal l s ize and very harmless. They are found l i v i ng
i n the bosoms of th e forests wh i ch cover some of the
burn ing reg ions of Africa and a portion of the l arge
i slands of the Indi an Ocean

,
parti cul arly Java and

Sumatra. The ir wings are capabl e of being folded up
and devel oped l ike a fan

,
a t th e w i l l o f the an imal .

In a sta te of repose they are horizon tal , but when
expanded they support th e body l ike a parachu te

,
when

the creatu re l eaps from branch to branch . They
have not suffici en t power

,
however

,
to str ike the ai r

and ele vate i t l ik e a b ird. The i r food consists of
i nsects

,
which they pursu e with dexter i ty and qu i ckness

,

and may almost be said . to take them on the w ing.

They appear to have no obj ec tion to th e water, as they
have been seen swimm ing i n a ri ver at some di stance
from land .

THE COMMON FLYING LIZARD (D raco volans)
i s the speci es most frequen tly m et wi th

,
and the best

known . The col our of th is an imal i s of a un iform green
i sh hu e , with th e excepti on of th e wings , wh ich are of a
very pal e brown

,
and are each of th em marked wi th four

transverse brown bands
,
fringed at thei r sides with l ittl e

whi te p oin ts . Bou ti ns tel l s u s tha t th is pre tty l i tt l e
rept i l e , which i s common i n the island of Java , i nflates i ts
yel lowish go i tre when i t fl ies

,
that i t may be more l ight

in the ai r
,
withou t

,
however

,
be ing abl e to traverse any

great space. I t only shoots from tree to tree
,
a distance

of about th irty paces
,
and produces by the agi tati on of its

wings a sl ight noise . I t i s a n at i ve al so of Born eo and
the Ph i l ippine isl ands.
THELINEDFLYINGLIZARD (D racunculus lineatus) ,

the species represen ted in Pl ate 2
,
fig. 4 , i s much rar er

than the former
,
and i s found i n the great woods of

the islands of Java and Amboina. Its h abi ts are
,
we

bel i eve, much the same as the common spec ies, but,
bei ng rare , t he an imals have n ot been m uch observed.
In thi s spec i es th e drum of the ear i s h id un der th e
skin, whilst i n the other i t is exposed— hence i t now
forms a separate genus

,
under the name of D racunculus.

The CRESTED L IZARDS (Lop/auras) bel ong to th is
group al so. These repti l es are remarkabl e for th e
crest wh ich they possess

,
wh ich extends from th e

head to the extrem ity of the ta i l
,
and is supported

throughout i ts
.
l ength by l ong rays . The toes are

l ong and are furn i shed on each side wi th a marg in
of hor izontal scal es

,
wh ich scal e s are so devel oped in

the hind feet as to form a sort of web or fi rs t expansi on .

THE CRESTED LIZARD OF AMBOINA (L ophura
Amboinensis) i s a handsome speci es, and often attain s .

a length of three or four feet. I t was first described by
Schlo’ sser as a nati ve of Amboina

,
and i t is also found

in Java and the Phillipine i sl ands . I t i s th e represen
tative i n As ia of th e Basi l isk of America, and has by
several au thors been described as a speci es of that
genus. It has a smal l throat pouch, with a lax fold of
sk in in front of the neck

,
and the tai l is nearly three

t imes as long as the body. It i s of a green colour , wi th
b l ack l ines above and white ben eath. Th is rep t i l e
frequents the ne ighbourhood of l arge r i vers

,
cl imbing

the trees grow ing on the ir banks
,
and there passing its

ti me tranqu i l ly
,
feeding upon fr u i ts

,
seeds , smal l worms,

and i nsects, and deposi ti ng i ts eggs i n th e sandbanks
and l i ttl e i sl ets of th e ri ver

,
as i f i t sough t to place them

th ere i n safe ty. I t i s a t imid creature
,
easi ly al armed

,

and fl i es at th e l east appearance of danger
,
wi thou t

making any attempt to defend i tsel f. Shoul d th e r i ver
be n ear i t pl unges i n to i t

,
swimm ing with ease and

rap id i ty
,
and hasten ing to con ceal i tsel f u nder th e rocks

an d ston es . The flesh is sai d to be very good
,
super i or

even to that of the Guan a , and hen ce the natives hun t
th em wi th avid i ty for the pu rpose of us ing them as
food . They fol l ow th em i nto th e water

,
and when laid

h ol d of thepoor creatures makes no attempt at defence ,
and u tter n o cry. This m i ldness of di spos i ti on

,

" says
Lacepede , “ has by many been cal l ed stupid i ty ; but
how often h ave n ot qu ie t and unosten tati ou s qual i ties
been designated by that name I"
W e have men tioned that two or three gen era of th es e

arborealAgamas are n ati ves of Austral i a . One of th e
most cu rious o f th ese i s th e FR ILLED L IZARD (Chla
mydosaurua) , whi ch has n ei ther the crest on the back or
ta i l

,
or check pouches

,
but has the neck furni sh ed with

a l arge pl ai ted membrane on each side
,
expanded l ik e

a broad fri ll. The edge of th is frill i s serra ted
,
and the

whol e of i t i s covered with smal l keel ed scal es . The
fri l l in creases i n si ze, out of proporti on to the si ze of th e
an imal , as i t becom es older . W hen young , i t does n ot
reach to the base of the fore l imbs

,
but i n the adu l t i t

becomes much ful l er
,
an d reaches c onsiderably beyon d

the armpi t.
KING

’

S FRILLEDLIZARD ( C/rlamydosam'

usKing
-

ti) ,
th e only spec ies known to ex ist, i s a n at ive of Por t
Essington

,
and of a ful vous col ou r

,
vari ed w i th brown .

The head is of a pyram idal form and short ; the
ta i l i s long and taperi ng . L i ttl e i s known of th i s
c u ri ou s l izard, but i t was observed by SirGeorge Grey ,
in h is travel s in Austral i a As we were pursu ing
our rou te in th e aftern oon

,

” he says, we fel l i n wi th a
specim en of th e remarkabl e Fri ll ed L i zard . This an ima l
measures abou t twenty - fou r in ches from the tip of th e
nose to the poi nt of i ts tai l , an d l i ves pri ncipal ly i n trees ,
al though i t can ru n very swi ftly al ong the ground .

W hen not provoked or disturbed i t moves qu i e tly about,
wi th its fri l l lying back i n pl ai ts upon i ts body ; b ut i t
i s very irasc ible

,
and

,
directly i t i s frigh tened, e l evates

the frill or rail s , and makes for a tree ; where , i f ever
taken , it throws i ts el f upon i ts stern , ra is ing its h ead
and chest as h igh as i t can upon the fore legs

,
then

doubl i ng its tail u ndern eath the body, and disp l aying a
ve ry formidab le set of tee th from the con cavi ty of i ts
l arge fr i ll , i t boldly faces any opponent, bi t i ng fi ercely
whatever is presen ted to i t, and even ven turi ng so far
i n i ts rage as to fairly make a fierce charge at i ts enemy.

W e repeatedly tri ed th e courage of th i s l i zard , and i t
certai n ly fough t bravely whenever attacked . From the
an imal making so much use of th is fr i l l as a covering
and means of defen ce for its body

,
th is is m ost probably

one of th e uses to wh ich nature i n tended thi s appendage
shoul d be appl i ed.

"

Amongst th e m embers of the second group, or the
te rrestri a l speci es

,
are th e true AGAMAS (Agamina) ,

which give th e name to the whol e fam ily . The nam e
Agama is derived from a word used by the col on ists of
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G u iana to design ate a pecul i ar ki nd of l i zard , an d which ,
by a m istake of M . Daudin , was conferred as a generi c
name upon a group of Sauri ans

,
of which the represen

tative u nfortunately happened to be a nati ve of Afri ca.
The genus Agama, as n ow adopted

,
is characterized

by the spec ies having the i r body th ick and covered
with strongly - keel ed scal es

,
amongst whi ch th ere are

some which form groups of sp in es upon the regions of
the nape of the neck and ears. The ski n i s l oose , an d
can be i nflated at the wi l l of th e an imal . In m ost of
the spec ies th ere is a crest wh i ch run s al ong the back
to th e tai l , and the throat i s furn i shed with som e l ongi
tudinal and cross folds . The tail is el ongate , tapering ;
i n som e rounded i n others compressed . The spec ies
known are most of th em nat i ves of Sou th Afr ic a and
Egyp t, a few being al so i nhabi tan ts of th e eastern
port i on of th e world. They frequen t humid pl aces
i n hot coun tries

,
and never issue from thei r re treats

t i l l e ven ing . Some of them are remarkabl e for th e
power they possess of changing the i r col o urs like the
Chameleon . In con sequence of th is, Cuvi er gave thes e
speci es the name of Changeants, orChangeabl e l i zards.

THE VARYING AGAMA (Agama variabilz
'

s or Tra

pelus ruderatus) , one of th i s group
,
is particul arly

noted for th is facu l ty. M .

’ Isidore Geofl
'

roy St.

H i l aire
,
i n h i s description of th e reptil es of Egypt,

thus m entions it z—“ If th i s l i ttl e an imal had been
known i n anc i en t times ; i f, abundan tly spread over
some of th e coun tri es frequented by Europeans , i t had
happened to have become the subje ct of frequent
observati on , doubtless the name of th e Chamel eon
woul d not have been so ce lebrated in our days, nor
would it have been so frequen tly made the embl em of

i n constancy and flattery . In fact
,
th e Varying Agam a

i s subject to changes of col ou r even more prompt and
more rap id than those of th e Chameleon , al though th i s
latter can in a few m inu tes pain t i tsel f wi th a crowd
of differen t ti n ts .” This specie s of Agama i s of smal l
si ze , being only five and a hal f i nch es l ong from the
t i p of the muzzl e to the extrem ity of the ta i l ; th i s
l atter organ form ing nearly the hal f of the tota l l ength .

The head is of a very remarkabl e form
,
tri angul ar , and

as broad at its posterior par t as i t i s l ong. The tai l
broad , and a l i tt l e depressed at its base , i s sl ender an d
rounded for th e rest of i ts l ength . The scal es with
which the body is covered

,
are remarkable for the i r

being al l sm ooth
,
not spi ny

,
an d extrem ely smal l .

“ Indi vidual s," con tin ues the sam e author we have
quoted above , which have been preserved i n cabin e ts
for som e years, generally appear of a brown ish - gray
col our above and whi ti sh beneath . But these col ours
do n ot i n any way resembl e those wh ich the anim al
p resen ts when al ive ; i t i s then often of a beauti ful deep
blue , t inted with viol e t, with the tai l barred with black ,
and wi th som e indisti nct reddish spots d isposed upon
the back i n such a manner as to form four or five
smal l rath er regu l ar transverse bands. In a few more
seconds the bl ue is repl aced by cl e ar l ilac ; th en the
head and the feet are ordinarily tin ted with green , and
there i s n oth ing l e ft to recal l th e remembrance of the
fi rst col ours except th e smal l red spots of the back.

The speci es represen ted i n Pl ate 2 , fig. 3 , i s the
Hrsrrn or Srmnn AGAMA (Agama aculeata) , wh ich

is a nati ve of Sou th Africa, in the n e ighbourhood of

the Cape of Good Hope .
THE STELLION (S tellio cordylus or vulgaris)

Pl ate 3 , fig.1 —i s anoth er an imal be longing to th i s
group . I t i s a. native of the L evant

,
be ing found

abundantly i n the i sl ands of the G rec ian Arch ipelago
,

the M orea, North Afri ca, Egypt, and As ia M inor . I t
i s u sual ly about a foot in l engt h, th e tai l form ing more
than the hal f of th is. I t has rath er a bu lky head

,

somewhat flattened
,
and of a tr iangul ar shape. The

throat has a l ax , posteri or, cross fold, and th e body is
depressed

,
with a l ongitudin al pl ai t on each side . The

tai l is con i cal , round , and ri nged wi th whorl s of Spi nose
scal es. In Greece th e Stel l i on is call ed Koskordilos

and the Arabs know it by the name of
Bardun . I t appears to l i ve in preferen ce am ids t the
ru i ns of ol d edifices, amongst heaps of stones, or in the
cl efts of rocks

,
an d is often also found i n a k i nd of

burrow
,
which i t has the art and industry to excavate

for itsel f. It i s extremely agi l e i n al l i ts m ovements ,
and feeds upon the i n sects whi ch flutter over the sand.
In the scie ntific exped i tion sent by the French govern
men t fo r the purpose of expl oring the Morea, th is
an imal cam e under th e especi al n ot ice of the natural i sts
attached to the party.

“ They found i t," says M .

Bibron
,

“ at Del os as wel l as at Myconia. In this
l atter i sl an d especi al ly

,
i t i s prod igi ously common , an d

is foun d upon the l i ttl e wal ls of dry ston e wi th wh ich
the fiel ds are su rrounded. I t reti res i nto the crevi ces
amongst th e rough stones at th e least n oise . I t i s
sufli cient

,
i n order to take i t, to l i ft th e ston es then i t

assumes a grotesquely- menacing posture , pafling an d
blowing

,
and open i ng a large bu t i no ff ens ive throat.

I t i s reckoned venomou s ; but, i n sp i te of th is, th e
chi l dren are every day handl ing them , and ki ll ing them
wi th perfec t impu ni ty. Thei r colou r enables th em to
be easily confou nded wi th the rocks , stones , and grayish
dust am idst whi ch they l i ve ; the qu i ckness of the i r
m ovements al on e cal l ing atten ti o n to th em . They
l eap wi th great nimblerress. The greater number of
adu l t i nd iv iduals are covered

,
or rather powdered , with

wh i ti sh
, mealy spots, wh ich give th em a leprous look ,

whi ch
,
however

,
disappears when the an imals are

pl aced i n spi ri ts ." I n Egypt
,
accord ing to Bel on and

some other au thors
,
th e peopl e i n th e n e ighbourhood

of the pyramids and the tombs of th e Thebai s col l ect
wi th care th e excrem en ts of th is an imal for phar
maceutical purposes. In olden times th is substance ,
kn own u nder th e names of Cmrlylea, Crocodilea, and
Stercus L acerti, was used i n Europe as a cosmeti c , an d
is sti l l sometimes employed by the Turks even at th e
presen t day. The Mahommedans have a parti cu l ar
d isl ike to th i s p oor l i t tl e creature . They pursu e i t and
k ill i t whenever th ey meet w ith i t, becarrse, they say ,
i t m ocks them

,
by l oweri ng i ts h ead i n the same

manner as th ey themselves do when engaged i n the ir
devotion s !
In th i s terrestri a l group of th e Agamas are severa l

specie s wh i ch are not remarkab l e for th e ir beau ty
TEE MOLOCH (ZVI oloch horridus) , for i ns tance , i s an

un couth and horrid - l ooking crea ture from W estern
Austral ia . The body of th is extraordinary rept i l e i s
covered from head to extrem ity of ta i l wi th numerous
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upon a i r . They had observed i ts varia t i on i n form ,

accord ing as its lungs were d istended or n ot wi th a i r ,
and were fami l i ar w i th its facul ty of changi ng col our.
These peculi ar i ti es were h ighly exaggerated by the
early wri ters ; and the ficti ons i nvented by them were
s t i l l further embel l i sh ed by the poets, who made th e
poor creature the embl em of hypocri sy an d incoa
stancy. It is a dul l

,
sl ow an imal

,
l anguid and heavy

in its movemen ts
,
often rema i n ing in th e same posi

tion for hours together
,
basking motion l ess in th e rays

of the sun. In thei r n atural state they l i ve entirely
amongst the bran ches of trees

,
and the i r mode of

progressi on i s l udi crous i n the extreme . They can
n e i ther walk on a p l ane surface nor swim ; but, from
the structu re of the i r p incer - l ike fee t and the ir prehen
s i l e tai l (wh ich serves them as a fi fth l imb) , th ey are
abl e to c ling to th e boughs w ith great tenac i ty. \Vhen
a chameleon w ishes to change i ts posi ti on

,
i t b egi ns by

separati ng the two sets of toes of on e of th e fore legs ; i t
then bends the fore arm

,
raises i t

,
and carr ies i t sl owly

forwards . For a short t ime th i s foot remains susp ended
,

as i f th e creature fe l t a degree of uncertai n ty as to the
po int to wh ich to gu ide i t, gropi ng about wi th i t i n al l
d irec t ions, in order to meet w i th some obj ect upon wh ich
to rest. W hen i t has found thi s

,
i t appears as i f i t

wished to ascerta in th e sol id i ty of its rest ing - place ; and
i t is only when sa t isfied upon that subj ect

,
that th e two

sets of toes l ay hold of it and take a firm grasp. Imme
diately after th is, th e h ind foot on the opposi te si de
beg ins to execute a sim i l ar manoeuvre . Then the other
fore foot u nfolds i ts p incer - l ike toes

,
cau tiously moves

forward , and i s soon succeeded by the Oppos i te hi nder
extrem i ty . Then

,
but n ot til l then

,
th e tai l b eg i ns to

untwist i tsel f from its co i l rou nd the substance it had
prev iously se ized to support i tself

,
an d foll ows th e move

made by the other m embers . So they progress w i th
great slowness and regu lar i ty

,
preserving all th e tim e

a r idicul ou s l ook of atl'ected grav i ty . The only part of
the animal whi ch moves w i th qu ickness i s its tong ue .
The food of the Chamel eons con sists of i n sects and
the ir l arvae, &c ; and they wil l remain motion less ,
perched upon a bran ch , watch ing for hours the ir uncon
sci ous prey . The moment i t st irs

,
the tongue i s dar ted

ORDER II .

— SERPENTS (OPH ID IA) .

THE passage from the L i zards to the Serpents i s by
a success ion of very gradual mod ificati ons of devel op
ment. In general form , as we h ave seen in tre at in g of
the former an imals , some of the species approach very
n early to that of the l atter— such as the Blind - worm
(Anguis &c.

—so much so
,
in deed

,
that som e

au thors have cons idered L i zards and Serpents as con
stituting only on e order . Serpents d idier

,
howe ver

,
i n

some importan t respects ; and al l zool ogists are n ow
agreed in forming them i nto a dist inct order

.

Serpents are rept i l es cl oth ed i n a scaly skin ; th e
body be ing always l ong and nearly cyl indrical

,
though

more or less produced into a po in t behi nd . The head
is continuous with the body

,
there be ing nothing l ike a

at i t ; the i nsect i s caugh t and swal lowed i n an instan t.
Mr. Sl igh t fed his pets upon cockroaches. “ I was
accustom ed

,

” he says
,

“ to p ut six or seven i n a
_

sh al low
ti n vessel , and to p l ace the Chamel eon on i ts edge

,
its

head proj ect ing over th e brim
,
to wh ich i ts forceps were

generally s o fi rmly attached that i t was often d iff i cult
to remove them . After mak ing a circu i t round som e
porti on of the circl e

,
the an imal would d istend the pouch

beneath the j aws, expanding them two or three times
in a tr ifl i ng degree ; and, s tre tch i ng forwards i ts body
on the fore legs

,
i t wou ld suddenly dart ou t its tongue

w i th such force as to make a very sens ibl e r ing or n o ise
o n the opposi te side o f th e t in ; would catch the bee t l e
or roach on the trumpet - shaped extrem ity of the tongue

,

which was retracted as qu ick as l ightn ing
,
and [mast i

c ati on and]degl u ti t i on fol lowed .

" These i ndi vi dual s
obser ved by Mr. Sl ight, d id n ot feed more than once
i n three or four days.

’

L ike th e rest of th e L i zard
tr ibe

,
th ey can

,
indeed

,
endure a l ong- continued absti

nence, apparen tly wi thou t i nj ury . Hasselquist kept on e
twenty - four days

,
wi th out gi vi ng i t the sl ightest chan ce

of getti ng any food . It gradual ly
,
however

,
he says

,

began to get thin ; i t wou l d fal l back when i t was
cl imbing i n i ts cage , an d at th e end of that per iod a n
acc iden t pu t an end to i ts l i fe . Mr. Marti n , h owever ,
tel l s us that h e has known i nd i vid ual s l ive,

for month s
withou t eating. The femal e deposi ts h er eggs i n h ol es
made by her i n the grou nd ; sh e th en co vers th em wi th
earth , wh ich she scratches up wi th h er fee t as cats
do when they cover thei r faeces, and over al l p l aces a
l ayer of dry l eaves. The eggs are often as many as
th irty, and are round , w i th a cal careous shel l , whi te ,
Spo t l ess, and very porous, The mal e i s d ist ingui shed
from the femal e by the base of th e ta i l bei ng thi cke ned .

Out of th e e ighteen speci es en umerated
,
seven are

n at ives of M adagascar .
THEFORK-NOSEDCHAMELEON ( Ckameleo bif

’
urcas) ,

i s s ingul ar from the sh ape of the head . The crown
i s flat ; but th e m uzzl e i s prol onged into two d is ti n ct
branches

,
wh ich are compressed

,
strai t

,
an d den ta ted

al ong th e upper and u nder margi ns. The obj ect of
th i s strange form ati on is u nknown

,
as the an imal has

not been m uch obser ved i n its nati ve haunts.

n eck vis ibl e. Certain speci es have the body and tail
very sl ender and nearly filiform th i s is especial ly the
case wi th those wh ich inh ab i t trees. O thers

,
l ike th e

Vipers
,
&c . , h ave a short tai l . In theBoas an d Python s

th is part of th e body i s prehensile ; and i n the water
snakes i t i s m ore or l ess flatten ed, so as to ac t som e
what l ike a fin . None of th e serpents have any crest

,

e i ther on the back or tai l , such as we see i n m any of
the L i zard order. The ski n i n many speci es i s suscep
tibl e of a certain degree of extension ; and the parti
onl ar dispos iti on and arrangemen t of the scal es, which
cover i t and the head , form good characters for ass isti ng
i n forming genera and species. Serpents change the i r
skin

'

pretty often , an operati on wh ich i s general ly known
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by the term sl ough ing. It comes off i n a s ingl e p i ece
from the head to th e tai l

,
withou t teari ng i n any part ;

and after i t has been thrown off i t preserves al l th e
external characters so wel l

,
that a person may recogn i ze

,

by fi nding the ski n
,
the spec i es of serpen t to whi ch i t

had belonged . The eyes have n o true eyel ids , but are
covered by the commonsk in

,
wh ich i s perfectly pel l uci d .

They have n o vi s ibl e extern al ear, and the ir n ostr i l s are
s i tuated on the side of the fron t part of th e muzzle .

Serpents have a very capaci ou s an d very d i l atabl e
month. This ari ses from the very pecul i ar d ispos i ti on
of the bones of th e j aws and th e muscl es wh ich move
them . The bones formi ng the jaws and the face are
al l l o ose and disun i ted

,
being con nected only by skin

and l igaments . The upper j aw is i n two pi eces
,
is sus

p ended , as it were, disti nc t from the cranium
,
and acts

subordi n ately to th e movements of the l ower j aw. The
l ower jaw is also in two pieces

,
and consists of two di s

t inct l ateral branches, each branch being, i n fact, i tsel f
m ade up of two porti ons

,
uni ted by a l oose kind of

su ture . Instead of bei ng secured by firm j oi n ts to the
sku ll, the l ower j aw i s attached on each s ide by a l ax
j oin t to a movabl e bone , called the tympan i c porti on of
the temporal bon e . This j oi n t admits of a n atural k i nd
of disl ocati on , so that i t g ives way i n th e ac t of swal
l owing, and recovers i ts pos i ti on when the prey i s
swall owed. From th is m obil i ty of th e j aws and bones
of the face, th e mou th i s rendered capabl e of be ing
very much i ncreased i n size ; and th e an im al i s enabled
to take in to i t th e bodies of an imal s of a l arge s ize .

The tong ue of these repti l e s i s l ong an d very m ovabl e
,

and i s c apabl e of be ing withdrawn into a sor t of sheath
at i ts base. I t i s sl ender

,
tapering

,
an d forked at the

t ip . Thi s forked n ature of the tongue g ives i t some
what of a mal ignan t appearan ce

,
and accordingly

,
by

the ign orant, i t i s l ook ed upon as a deadly weapon , and
call ed the dart. Shakspeare has embodied thi s idea i n
several passages of his immortal works. Thus King
L ear , tel l ing of th e wrongs sustai ned by h im from h i s
daughter Goner i l , i s made to say

She has abatedme of hal fmy train
Looked black upon me ; struckmewith her tongue,
Most serpent- lite , upon the very hear t.

Again
,
i n the “M i dsummer Nigh t’s Dream

,
Herm i a

,

reproach ing D emetri us for the supposed mu rder of

Lysander, says
And hast thou k i l led him sleeping O brave touch !
Could not a worm, an adder, do so much
An adder did i t ; forwi th doubler tongue
Than th ine , thou serpen t, never adder stung I

This double tong ue , however, possesses n o hurtful pro
perty. I t forms , i n fact, the ch i ef organ of touch ;
appears rather desti ned to se ize al iments than to per
ce iva savours ; and evi dently serves more for ass i sti ng
the an imal to swall ow, than for tasting its food .

The
teeth of serpents are numerous

,
an d are i nserted upon

al l th e bones of th e mou th
,
as wel l as the two j aws

.

The number and proportion vary
,
and they form good

characters for d ist ingu ish ing genera an d speci es
.

Serp ents, i ndeed, are general ly d iv ided into two
groups, the poisonous and harmless ; th e ch ief, and
sometimes almost only perceptibl e d i fference between

Th is descr ipt ion of the poison fangs appl ies chiefly to the
pre

- em inently venomous orV iperine group. as for instance. the

rat tlesnake, &c. In the poisonous serpents be long ing to the

Colubrine group, as the cobra de capel lo, &c the poisonfangs are fixed, and are not movable. See Cobra.

them , cons ist ing i n th e structure of th e i r teeth . I n the
l atter group

,
the harmless or Colubr ine serpen ts , th e

teeth are d i sposed in two rows i n th e upper j aw
,
and

a singl e row i n th e l ower . They are sharp - poi nted
,

regu l arly i ncl i n ed backwards, so that th e hand may be
passed down over them wi th impun i ty

,
but n ot drawn

back ; for th en they pi erce th e sk in immediately .

Hen ce wh i l e they off er n o impedim ent to th e passage
of food

,
they securely detai n the struggl i ng v ictim . In

the poisonous or V iper ine serpents
,
on the contrary

,

th ere i s only a s ingl e tooth on each side of the upper
jaw, properly Speaking ; these are th e poi son fangs, the
other teeth bei ng placed i n a s i ngl e row on th e bones
of th e pal ate . The lower jaw is on ly parti al ly furn ish ed
w i th tee th . The poison fangs are thus decribed by Mr.

W aterton They are invari ably on the upper jaw,

but they are not fixed on the bone . They are always
curved downwards l ike th e bl ade of a scy th e . There
is a l i ttl e open ing on the convex part n ear th e po in t .
From thi s open i ng to the po int, whi ch is as sharp as
a n eedl e

,
th e fang i s qu i te sol i d

,
but hol l ow from i t to

th e root. Th i s poi n t m ay aptly be styl ed th e p i on eer
of death , as i t makes th e wound into which the poi son
of the i rri tated serpent flows through the hol l ow part of
the fang . I t i s th e fata l weapon which causes a snake
to be so much dreaded

,
and condemns the whol e race

to un i versal detestati on ; a l though , i n fact, not one

snake in te n has been armed by n ature wi th the deadly
fang. W hen n ot i n readi ness to i nfl i c t a wound, these
two poison fangs resum e a recumben t pos i ti on

,
so as

n ot to i n terfere with th e ac tion of the ord in ary teeth
,

which are fi rm ly fixed an d are very smal l
,
and most

admirably formed to se i ze thei r prey
,
and to send i t

down into th e stomach .

" The glands wh ich secrete
the poi son are found on the sides of each bran ch of th e
upper jaw beh i nd the orbi t, and almost bel ow the sk in .

Two muscle s desti ned to raise the fangs , traverse th em
from back to fron t

,
one ou twards, the other undernea th ,

so that th ey cann ot act wi thou t compress ing the gland
an d impel l i ng the poison i nto its excretory canal

,
wh ich

conducts i t to the base of the fangs, where i t penetrates
by a cl eft wh ich prevail s throughou t the ir wh ol e exten t

,

and opens toward the poin t obl iquely, “ l ike the cut
of a pen .

”

W hen the i rri tated animal b i tes its victim
,
th ese fangs

are raised upr ight by means of th e mobi li ty of th e jaw
bones . They n ever str ike their prey more than once
shou ld they m i ss th ei r ai m they withdraw themsel ves
for a tim e .

“ Armed w i th a poison f ang , says Mr.

W aterton
,

the snake at on e singl e stroke ( never
repeated

,
as far as I coul d see) avenges itsel f on the

unfortun ate an imal whi ch has trodden upon i t , or has
put i t in bodily fear by disturb ing i ts repose ." Th e

nature of these po ison fangs , and the si tuat i on of the
gl and wh ich secretes the venom , se em to have been
kn own to the Jews at a very earl y peri od . David in
h is prayer to be del i vered from Sau l and Doeg, i n the
l40th Psalm ,

says Del iver me
,
O L ord, from the
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evi l man : preserve m e from the v iol en t man ; which
imagine m isch iefs i n the ir h eart ; th ey have sharpened
their tongues like a serpent ; adders

’

poison is under

their lips.

” As K i tto observes, “ th e usage of the
H ebrew language renders i t by n o means improbabl e
that the f ang i tsel f i s call ed Lashon, “ the tongue ,” in
the presen t text ; and a serpen t might then be said' to
Sharpen i ts tongue, when , i n preparing to str ike , i t pro
truded i ts fangs. The si tuati on of the poison , which i s
i n a manner behi nd the upper l ip

,
gives great propri ety

to the expression
,
adders ’ poi son i s under the i r l i ps.

It would appear
,
on good authori ty that th is poi son

retai ns i ts power for some t ime after the death of
the serpen t ; M . Dumeril says , even after i t has been
for some t ime preserved i n spi ri ts. I t i s necessary

,

th erefore
,
he adds

,
to be extremely cau tious i n hand

l ing or exam in ing specimens wh ich have been so pre
served. W onderful s tori es to thi s e ff ect have bee n
told

, bu t Dr. Cl oquet i n a paper communi cated to the
Ph i losoph ical Soc ie ty of Par is i n 1827, rel ates som e
exp eriments made by Dr. Emmanuel Rousseau , demon
strator of anatomy at th e Jard in du Roi

,
who had at

h is d isposal a rattl esn ake wh ich had been dead for two
days , and who found that e ven i n the colder cl imate of
France , the poison retained i ts power though the snake
was dead . A p igeon was procured

, its pectoralmuscl es
were p i erced by the poison fang be ing in serted by
force

,
and the poor bird di ed with in a very short peri od

i ndeed . From a vari e ty of experimen ts made on the
nature of th is po ison

,
i t appears

,
according to Schl ege l

and others , to be ne i ther aci d nor alkal ine . That of
th e v iper

,
which has been most observed

,
was fou nd

not to redden the ti n ctu re of turnsol, or turn gree n the
syrup of violets.

at However fata l the poi son of ser
pents i s when in troduced i nto the system

,
i t i s perfec tly

harm less when taken i n to the stomach . This was
wel l—known to the an ci en ts ; the celebrated Roman
physician, .Celsus

,
was wel l aware of i t

,
andLucan i n

h i s Pharsal i a ” makes Cato expound the sam e truth
to th e soldi ers under h is command

And now w i th fiercer heat the desert g lows,
And mid- day gleam ings aggravate their woes.
W hen, 10 ! a Spring am id the sandy plain.

Shows its c lear mouth to cheer the faint ing train.

But round the guarded bank in thick array,
Dire aspics roll’d their congregated way,
And th irsting in the midst , the Dipsas lay .

Black horror seized their veins, and at the v iew ,

Back from the fount the tr00ps recoi l ing flew.

W henwise above the crowd, by cares unquel led
,

Their awfu l leader thus their dread dispell‘d ;
Let not vain terrors thus your minds enslave,
Nor dream the serpent brood can taint the wave
Urged by the fatal fang ,

their poison k i l ls,
But mixes harmless wi th the bubbl ing ri l ls.

Dauntless he spoke, and bending as he stood,
Drank w i th cool courage the suspected flood.

Wh en we observe the moti on of serpents
,
we see

that to th em em inently appl ies the term Reptiles, th e ir
mode of progression bei ng tru ly reptation, or creepi ng .

Many mistakes, however, are made wi th regard to

Dr. Harlan on the other hand asserts, from direct experi
ments, that the poison from the rattlesnake, when tested w i th
l i tmuspaper, invariably displayed ac idpropert ies ; and Dr. Can
tor found the poison of no fewer than seven di fferent Spec ies,
in al l his experiments, to redden l i tmus paper.

REPTILES.
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thei r m ethod of m oving al ong the ground
, especi al ly

by arti sts . ’

Mr. W aterton very j ustly remarks upon
th is subjec t All Snakes i n gl id ing onwards take a
moti on from right to l eft

,
or vice versé

,
b ut never up

and down ; the whol e exten t of th e body being i n con
tac t wi th the ground

,
sav ing the head which i s s ome

what e levated . Th is is equal ly observabl e on l and
and i n water . Thus when we see a snake represen ted
i n an u p and down atti tude we know at on ce that th e
arti st i s to blam e .

"

The vertebrae, or bones of the sp inal col umn , are very
numerous, amounting i n som e spec ies to more than
thre e hundred ; and are un i ted to each o ther by a bal l~
an d- socket jo i nt, th e head of each separate hone be ing
rece i ved i n to a deep cupl ike cavi ty of the one suc

ceeding i t. This mode of articu l ati on al l ows of great
mobi l i ty, each joi nt, separately, possess ing a considerabl e
degree of mot i on and al l , un i ted , giving the b ody very
great flex ib i l i ty. W i th the excepti on o f the fi rst two
or three nex t th e head

,
al l the vertebrae— those of the

tai l n ot i ncl uded— give or ig in to two ribs
,
one on each

side . These r ibs form a great portion of a ci rcl e
,
so as

to embrace n early the who l e ci rc umference of the body
,

and are th e real and e ffi ci en t organs of l o comotion
,

Serpents can gl ide al ong wi th cons iderabl e vel oc i ty
,
and

i t i s gen eral ly sai d and b el ie ved
,
that they can spring

v igorously and dar t the i r body to a great d istan ce .
Stories are told of the i r spri ng ing at a S i ngl e bound
over th e head of a man rid ing on horseback .

* W hen
they repose upon the grou nd , they general ly form
w i th the i r body several ci rc l es p laced one above an other

,

or around the others su rmounted by th e head. The
body i s thus coi l ed up by the contracti on of the muscl es
of one s ide ; and i t i s by the sudden re l a x ation of th ese
muscles

,
and the viol en t and i nstan tan eous act i on of th e

muscl es of th e other side uncoi l i ng them , tha t th e pro
pulsi on of the b ody is accompl i sh ed . Th is m oti on i s
compared to that of a sp i ral spr ing

,
th e co i l s of wh ich

are d isti nct. These be i ng pressed upon the tabl e t i l l
they cl ose , and suddenly re leased , th e whol e body of

th e spri ng i s at on ce propel l ed forwards. From the
structure of the v ertebral column and r ibs

,
however

,
as

descr ibed above
,
we have great doubts whether any

serpen t has the power of ra isi ng th e whol e of i ts body
a t any t ime by a sudden bound

,
from the ground upon

wh ich i t rested . W hen a serpent prepares to at tack
its prey

,
or any an im al wh ich has suddenly roused or

irr i tated i t
,
it rai ses i ts h ead and part of i ts body erect

,

and when i t str ikes
,
i t darts forward merely that par t

which is not resting upon the soilrl
' The sensib i l i ty

of serpen ts is
,
l ike that of other rep ti l es, very ob tuse ;

an d i n w in ter they pass a l ong per i od of i t i n a state of
compl ete le thargy . The ir i rr i tabi l i ty

,
however, i s very

great ; the ir h eart wi l l st i l l pu lsate for a l ong t ime after
i t has been pl ucke d ou t, and they wil l

" open and shu t
Poets have often made al l usions to th is pretended power

of serpents. Montgomery says
Anon he flew

Straight as an arrow shot from h is own r ings,
And struck his victim, shriek ing ere i t wen t
Down h is strain’

d throat, that Open sepu lchre.

“

l
‘

Azara
,
an accurate observer , in treat ing of the serpen ts of

Paraguay, observesfi
“ In order to seize their prey , they employ

no other means than address and surpr ise. They approach i t

by slow degrees, because they necer leap.

”
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th ei r month after th e head has been separated from th e
body for several hours . The sense of hearing does n ot
appear to be very fine

,
and the sense of sm el l i ng seem s

to be very i ncomple te al so wh i l st that of taste i s sti l l
feebler, and l ess devel oped than that of sm el l . The
sense of touch ex ists al l over th e body , bu t appears to
be bl un ted by the scal es

,
and by the horny ep iderm is

wh i ch embraces th em in all parts. Thei r muscu l ar
p ower is very great. The Boa constri c tor for exampl e ,
by twining itsel f roun d them

,
can sufi‘

ocate the l argest
quadrupeds between its folds .
The growth of serpents i s rath er sl ow, but th ey

sometimes a ttai n a very great s ize . There are some
speci es wh ich in tim e acqu ire a l ength of th ir ty or forty
feet . Adanson menti ons oneinSen egal wh i chwas nearly
fi fty fee t l ong and two and a hal f i n diameter ; and Mr.

W aterton tel l s u s, th at a Span iard i n Angostura, th e
capi tal of th e Ori noco

,
showed h im par t of a serpent’s

ski n , wh ich , j udging from i ts amaz ing th ickness, cou l d
n ot h ave been l ess than seven ty feet i n l ength . An

immense serpent is recorded i n ancien t h istory
,
which

was said to have occup i ed a s i tuati on on the banks of th e
r iver Begrada, between U tica and Carthage . Many of
the soldiers, th en under th e command of Regu l us, were
sa id to have been destroyed by i t

,
whil st going to the

r i ver for th e purpose of procuring water . No ord inary
weapons could produce any eti ect upon th e huge mon
ster, and Regu lus was obl iged , according to th e state
m en t of Val eriu sM ax imus

,
to use the m il i tary m ach ines

th en employed for throwing large ston es. A ponderous
stone at l ength l ai d him l ow

,
and his ski n wh ich the

commander took with h im to Rome , is asserted to have
measured one hun dred and twen ty - three feet i n l ength !
The food of serp ents consists of l i vi ng flesh . The smal ler
m ammal i a , bi rds , an d frogs consti tu te thei r u sual food ;
but i n defau l t of such prey

,
they w i l l c ontent th emsel ves

wi th th e eggs of b i rds an d fi shes
,
i n sects and m ol lu sca .

By far the greater number of them attack the i r prey
wh i l e al i ve , and al though depr ived of l imbs, they easi ly
make themsel ves master of them . The i r food is ewal
l owed entire . The oesophagus or gu l l et is very di latabl e

,

and thi s , al ong wi th the capac i ou s mouth and mob i l e
jaws, enabl es these repti les to swal l ow animal s of much
l arger diameter than themsel ves. The common snake
of th is country wi l l swal low frogs

,
rats

,
and m ice

,
whose

bodies much exceed the i r own i n s i ze and the Pythons
an d Boas of warmer cl imates wi l l engul f wi th i n th e i r
capac ious throat deer

,
goats , and even , i t i s said , smal l

oxen . One repast will suffi ce them for many weeks
and we have evidence to show that adders an d v ipers
can be kep t si x months without any al iment whatever

,

and withou t l osi ng a partic l e of the i r en ergy and

activ i ty.

The general i ty of serpents are oviparous
,
though

there are som e
,
l ik e our common viper, wh ich br ing

forth the i r young al i ve . The eggs are arranged i n two
ovaries i n th e form of Chapl ets

,
to the number of fi fteen

or twen ty, and not agglomerated i n a mass . They are
rounded, ovoid , and envel oped by a soft m embran e , n ot
porous

,
an d sl ightly encrusted wi th a cal careous shel l .

The yolk is orange - col oured and oi ly. Hot- beds
,
heaps

of manure
,
and sim i lar pl aces , are gen eral ly chosen by

the femal e
,
i n wh ich to deposi t them ; but th e l arger

k inds , as th e Python s , h ave been observed to surround
th em wi th th e i r folds

,
an d thus cause them to u ndergo

a ki nd of hatch ing . They often take care of th e ir
young i n early age , an d some are sai d to h ave been
see n to recei ve their fami ly i nto the i r oesophagus at th e
mom ent of danger

,
an d eject them agai n as soon as th e

al arm was over.
Serpents are spread al l o ver th e warm and temperate

parts of the globe ; but, l ik e o ther repti l es, they are
l arger and more numerous i n hot countri es. A smal l
n umber are ci rcumscribed with in n arrow l im its. Rattl e
snakes for instanc e are pecul iar to North Ameri ca ;
Boas are almost confined to South Ameri ca ; and
Pyth ons to the torrid cl imes of th e Ol d W orld . Some
prefer wooded countri es for th e i r habi tati on

,
some l i ve

i n m arshy places
,
whi l e others are only found i n dry

sandy plains ; and others stil l are aquati c in the ir habi ts ,
l i v i ng i n th e sea, and being sel dom seen excep t far from
land . The most exaggerated not ions preva i l wi th
regard to the numbers of serpents in hot cl imates , and
especi al ly the n umbe rs of po isonous speci es. Modern
travel l ers

,
however

,
u ni te i n r idicu l i ng the terrors thus

i nsp i red by su ch ideas. Mr. W aterton , as far as regards
the New W orld

,
says upon this subject —W hen we

consider the immense exten t of tropi cal Ameri ca
,
and

vi ew its endless woods
,
we are forced to admi t that

sn akes are comparat ively few. I have seen more
monkeys i n on e day

,
than I have found snakes during

my enti re sojourn in the forests. I have been for weeks
together i n th e swamps of th e river Ori noco , barefooted
and up to th e knees i n water ; but as for snakes, I
seldom. saw them .

"

Dr. Davy
,
in h i s “ Inte ri or of

Ceyl on ," thus speaks as regards a porti on of the Old
W orld It i s commonly supposed that Ceyl on
abounds i n snakes

,
that th ey are very dangerous , and

that they cannot be too carefu lly avoided . All th i s i s
greatly exaggerated. W here the fears are much con
cerned

,
th e reason is gen eral ly weak and snakes from

t ime immemori al— indeed i n al l ages and countri es
have been obj ects of avers ion and dread , and subjec ts
for supersti ti on and fabl e . Snakes are n ei ther numerous
i n Ceyl on , nor much to be apprehended. Those who
have most experie nc e have the greates t confidence the

ol d sp ortsman
,
i n pursui t of game , plunges i nto the

w i l dest jungl e wi thout dread or apprehensi on , wh i lst
the newly~ arrived European does not cross a l awn but
wi th fear

,
almost amounti ng to trembl ing, o f snakes in

th e grass . The latte r is terrified by his imagi nati on
the former is fearl ess from the knowledge of h is securi ty .

One of the best an d keenest sportsmen i n th e isl and ,
who has l i ved several years i n the Megam - pattoo , a
d istri ct al most deserted by man and extremely i nfested
w ith wi ld an imal s

,
has assured me , that in all his

rambl es and excurs i on s he has n ever m et wi th a
poi sonous snake . My obj ect i n mak ing these remarks
i s to endeavour to remove sensel ess horrors, wh ich
apprehension of snakes in Ceyl on too often g ives r ise
to

,
an d wh ich if not opposed or subdued detract more

from the comfort and happi ness of l i fe than can wel l
be imag ined, excep ti ng by those i n whose m ind i s sti l l
im pressed the m emory of th e m iseries produ ced in
chi ldhood by the dread of hobgobl ins .

"
Fortunately

for man , only a small proporti on of the known spec ie s
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of serpents possess th e property of secre ti ng a poi sonous
l i qu id . Out of the twen ty di ff eren t spe c ies found by
Dr. Davy i n Ceyl on , only four were real ly poi sonous .
M u l ti tudes are h armless, at l east as far man i s con
cerned

,
and m any are as beauti ful i n the ir col ouri ng as

gracefu l in the ir forms ; sti l l , few or n one are favour i tes.
I t is wel l , h owever, to remember , th at serpents very
seldom attack man wi thou t provocat ion on the con
trary, as all peopl e who h ave been in hot cl imates
know

,
they usual ly appear to dread h is p resen ce .

Al th ough cun ning
,
they are tim id and fearful . The

common snake of England
,
for i n stance

,
may be domes

ticated, and the coral snake of Fl ori da, wh ich i s very
beauti ful and gentl e , i s often kept tame , and al l owed
by the women to entwi ne itsel f round the i r n ecks as a
neckl ace. I t i s grati fy ing to find from travel l ers and
others who have seen serpen ts i n the ir n ati ve abodes

,

that th ei r fear of these rep ti l es d im in ished as they
became better acquai nted w i th th em

,
and fou nd from

experie nce how safe th ey were i n countri es wh ich the i r
fears had prev iously depi cted as almost u n i nhabi tabl e.
But though we have thus attempted to do away

wi th the exaggerated noti ons o f the immense numbers
of serpents

,
and tried to l essen th e too great fear and

horror entertai ned by peopl e i n gen eral against them
,

we by no means wi sh to make l igh t of th e formidabl e
n ature of the weapons of defence and offen ce carri ed
by the po isonous spec i es , or the fatal and deadly efi

'

ects

produced by them . Instances of dea th i n th e human
subj ect from the bi te of snakes

,
even i n th i s col d cl i

mate
,
are too numerous and too we ll au thenti cated to

be l ightly treated .

M any persons h ave attempted to express in a cl ear
manner th e characters by means of wh ich we m igh t be
abl e to d istingu ish venomous serpents from those wh ich
are not so

,
bu t they have not succeeded . Mr. M arti n

says “ that there is som eth i ng more than usu al ly repul
s i ve ’ i n th e aspect of poisonous serpen ts. Thei r th i ck
broad head , the ir wide jaws, arm ed wi th horrible poison
fangs

,
together wi th thei r br i l l iant eyes

,
give them a

feroci ou s expression ; and man and beast i nsti ncti ve ly
reco i l from thei r presence.” The eyes of al l serpen ts
are bri l l i an t, the mouth i n all i s wide when opened

,

and i t i s on ly whe n the j aws of po isonous snakes are
ex tended that th e fangs can be seen . There remai ns

,

therefore , of th is defin i t i on , only the th i ck broad head
which can be of use i n d isti ngu ish i ng them ; and though
th i s is correct i n the case of the Viperi ne serpents

,
i t is

a character wh ich cannot be depended upon i n all th e
poisonous species, as the Cobra de capel l o and m any
o thers in form and general characters bel ong to the
Colubrine group , or those wh ich are for the most part
harmless. W e wil l enl arge

,
however

,
a l i ttl e m ore upon

the characters whi ch mark the em inently poison ous
or Viperi n e serpents when we come to treat of th em
more part icul arly. Serpents are sai d to p ossess a
pecul iar power of fascinating thei r i n tended victims

,

so tha t their prey i s l i teral ly drawn i n to thei r m outh s .
Accord ing to some authors an d travell ers

,
who assert

they hav e wi tnessed the fact
,
we are assured that

,

being fixedly regarded by a serpen t h issi ng
,
and dart

i ng i ts forked tongue ou t of its mouth
,
squ i rrel s and

b irds are constra ined
,
as i t were

,
to fal l from the sum
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mit of the trees i n to the mou th of the repti l e
,
whi ch

immediately swal lows them up . Hares
,
rats

,
frogs

,

and other an imal s
,
seem to be petrified by terror ; and

far from attempting to fly, wil l pre cip i tate themse l ves
upon the fate that awaits th em . Even when they are
at a su ffici en t d istance t o escape

,
th ey are paralyzed

by the sigh t of thei r dreaded foe , and depr ived of al l
the i r facu lti es i n a manner that appears whol ly super
natural . Much has been wri tte n upon th i s subj ect

,

and m any arguments have been used both for and
aga inst. Mr. W aterton , al ready quoted , does n ot
bel ie ve i n th e fasc inati ng power of serpen ts. “ I am
no t a bel iever

,

” he says
,

“ i n the evi l eye of snakes.
Thei r eyes are very beau ti fu l , and no doub t th ey wou l d
be much admi red d id the beholder l ay aside h i s pre
j ud i ces

,
and consider that the snake before h im has

no in tenti on to create al arm , n or to m editate a work
of m isch i ef.” Sir Andrew Smith , on the contrary

,

speaking of th is power i n some of the snakes i n Sou th
Africa

,
observes W hatever may be sai d in rid icu l e

of fasc inati on , i t i s n everthel ess true that b irds , an d
eve n quadrup eds, are , u nder certai n c i rcumstances,
unabl e to ret ire from the presen ce of the i r e nem ies ;
and, what is sti l l m ore extraord inary , unabl e to resi st
the propensi ty to advance from a si tuat i on of actual
safety i n to one of th e m ost imm inen t danger . This I
have often seen exempl ified i n th e case of, bi rds and
snakes. The subj ect i s s ti l l i n vol ved i n a con si derabl e
degree of obscur i ty . The m ost probabl e expl anati on
of the fact

,
however, is, that i n the case of squ irre ls,

rats , &c .
, fear of th e ir known and dreaded en emy

depr i ves th em of al l en ergy ; they are unabl e to escape ,
and thus fall easy vi c tim s . In the case of bi rds

,
i n all

probabi l i ty, i t i s th e i nst incti ve desi re , na tural in th em
and strongly devel oped , of protecti ng the i r n ests and
young

,
that l eads them i n to danger . The mother sees

the repti l e gl idi ng up the tree
,
and al ong the bran ches

,

to where her n est i s pl aced ; she en deavours to oppose
the serpent’s progress , and thus exposes hersel f to th e
most imm inen t hazard ; she w i l l ofte n attack i t with
her wi ng, her beak, or her cl aws, and venturing thus
too n ear the creature ’s m ou th

,
fall s a prey to its vora

c i ty. Kalm
,
the Swedish travel l er and natural is t, say s,

i n regard to th e rattl esn akes of North Amer ica
,
that

th e assum ed fact of squ i rrel s and birds bei ng fasc i~
mated by the gaze of the rep ti l e

,
and dropping from the

trees i nto its mouth
,
may be explai ned thus — The

an imal s have been wounded by the snake
,
and have

made their escape to the tree
,
where they expressed

by their cries and emoti ons the v iol ent acti on of th e
poison l eft i n the ir bl ood by the fangs of th e repti l e.
Becoming enfeebl ed by the conti nued acti on of the

venom
,
they have hopped and fluttered from branch to

branch
,
and at l ast h ave" fal l e n close to wh ere th e ser

pent l ay
,
who has been fol l owi ng

,
wi th inflamed eyes

and eager l ooks
,
every moti on of the poor creatures,

and then anew darted upon them when nearly depri ved
of l ife and mot ion . It i s commonly bel ieved

,
and cer

tainly frequently asserted , that serp ents em i t from the i r
bod ies a d isgusti ng odour

,
espec ial ly after gorging them

selves with food . W hen Opened after death , some time
after th ey h ave had a full m eal , th e foetor exhal ed from
thei r body i s very great ; but that i n a l i ving state
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th ey sh oul d send forth such a foetid emanat ion as some
authors assert i s ex tremely doubtful . W e rather agree
wi th Mr. W aterton upon th is subject, who gi ves his
op inion thus The n auseous smell

,
or foetor

,
wh i ch

i s sa id by some authors to com e from the bodies of

these monster snakes ( th e l arge Boas of Gu iana) , and
to i nfec t th e atmosphere , is fabul ou s. The wh imsical
account of i t deserves a pl ace on the shel ves of a nursery
l i brary . I have n ever perce ived anything of th e sor t

,

al though i t has bee n my good fortuue to come i n con
tact with great serpents. Did such a foster real ly ex is t
to the extent wh i ch au thors have descr ibed

,
o ther

an imals could n ot l i ve w ith any comfort under its suf
focating i nfl uence , an d i t woul d be a sal utary warn ing
to them that an en emy was i n the n e ighbourhood:
The i r prec ip i tous re t ir ing from i t woul d be th e means
of starving the serpen t to death for want of ordi nary
n ourishment. Serpents have numerous enem ies always
on the l ook - out for them . They are p ursued w i thou t
relaxati on,Azara tel l s us , by al l k inds of eagl es, hawks ,
fal cons

,
s torks

,
herons

,
an d by i ndividuals of th e sam e

order to wh ich they belong . In se l f- defen ce they have
almost no other resource than the ir fangs

,
or con ceal i ng

themselves i n th e hol es of m ice , armadil l os , or other
burrowing an imals

,
or i n th e pasture grounds where

th e grass i s h igh. The manner i n which the secretary
b i rd

,
and some others of th e rapaci ou s order

,
attack

serpents
,
i s worthy of observati on. As i f wel l aware

of th e danger they en counter
,
the birds approach the

serpen t i n a s idel ong m anner , maki ng a shi el d of one
of the ir wi ngs

,
which they hal f open and al l ow to fal l

on th e ground . They try at th e same time to strike
wi th thei r beak the reptil e ’s head . Succeeding i n
th i s

,
they are sure to k i l l them , and then they devo ur

them .

I n al l times
,
and amongst almost al l n ati on s

,
serpents

have fixed the atten t i o n of the h uman race . The great
tempter of mank ind assumed the form of a serpent

,

and u nder its gu i se crept i n to Parad ise. W hen i n
th e w i lderness the Jews were bi tten by “ fiery

- fly i ng

REPTILES — V i ennmu SERPENTS .

S UB- ORDER I .
—V IPERINE SERPENTS (V IPER INA) .

THE spe ci es of th is sub - order are pre - emin en tly poi
sonous, and thei r m isch i evous nature i s i ndi cated by
many external characters. Their gen eral appearance
and physi ognomy have something so pecul i ar i n th em

,

and the impress ion wh ich the ir look creates i s so vi vid
,

that th ey may be for the most part immed iately recog
nized by any one who has ever exami ned a singl e
spec ies. Thei r j aws are general ly weak . The u nder
one i s provided wi th a seri es of sharp - poi nted teeth ;
but the upper jaw is desti tute of any

,
excep t the mov

ab l e poi son fangs, which have been ful ly described i n
a prev i ous page (p . The head is extremely broad

,

flatten ed on the crown , and heart- shaped or tr igonal .
Instead of being covered w ith pl ates

,
l ike the Col ubri ne

snakes, i t i s cl othed i n scales s im i lar to those of th e
back . Their eyes are smal l

,
h ave a vertical pupi l

,
are

sunk deep i n th e s ides of. the head, and are shadowed

by the proj ecti ng pl ates of th e eyebrow. The upper
l ip i s swol len and hangs down

,
i n order to conceal the

l ong fangs. ,
In form they are heavy and squat, th e

body being pretty th ick i n the m iddle , somewhat com
pressed ; the back sl igh tly keeled, covered w i th rough ,
keel ed scal es ; and the bel ly broad, convex , and covered
w ith broad

,
band - l ike shi elds or scu ta. The tai l is

short
,
con ical

,
thi ck

,
but never blu n t at th e t ip .

*

Thei r manners
,
hab i ts

,
and method of l iv i ng assi s t

The di ff erences v isible between the poisonous and inno
cuous groups of serpents were known to early observers.
“The v iper." says Catesby (meaning by the term u per, the

W hole of this sub - order) , “ bath the neck smal l , the head broad,
the cheeks extending wide, their scales rough , the body short
and th ick in most ; is slew of mot ion , can swel l his head
and neck ; when irri tated, bath the aspect ternble and ug ly.

W hereas snakes (the Colubrine spec ies of serpents) have the
head smal l , the body long, the scales smooth , are nimble , and
of a harmless aspect . “

serpents
,
Moses made

,
by command of God

,
a brazen

serpen t, wh ich h e pl aced upon a pol e, so that those
who l ooked upon i t m igh t l i ve . In the times of the i r
idol atry thi s very brazen serpent

,
being preserved by

them , became an object of th e i r idolatrous worsh ip ;
“ for u nto those days

,

” th e days of Hezek iah
,

“ the
ch i ldren of Israe l d id burn i ncense u nto i t.” Amongst
the Egypti ans , as would appear from some of th e bronze
rel i cs in the Bri ti sh M useum

,
th e Cobra de capel lo was

regarded in some sense as sacred . A serpen t was on e
of the gods of Babyl on and i n the H i n doo mythol ogy
serpents were regarded as mal ignan t gen i i wh ich
tenanted the in fern al regions . The serpen t Py thon
figured as an importan t agen t amongst th e anc ien t
Greeks. Amongs t th e Romans the serpen t was sacred
to fEsculapius, and he h imsel f was worsh ipped under
the form of that repti l e . The anc ien t M ex i cans wor
sh ipped the Boa

,
and off ered human sacr ifices to i t ;

and i n Afr ica some of the n ations pa id simi l ar honours
to a serpen t.
Notwi thstanding al l th i s respec t and adorati on

,
and

i n spi te of the natural d isl ike almost al l peopl e have
for them , serpents are often used as food . They are
a lso regarded i n m any countri es as aff ord ing ai d i n
curing som e diseases. The Anacondas and other Boas
supply the natives of the countri es which they i nhab i t
wi th wholesome nou rishmen t. Rattl esn akes are much
sought after i n som e p arts of North America, where
they are considered excel l en t food ; and v ipers are eaten
by many peopl e i n the Sou th of France .
The method of denti ti on

,
and th e struc ture and dis

tribution of the scale s
,
form the great ch aracters upon

which the arrangement of serpents i s based. In most
popu lar works they are d ivided i n to two large groups,
sol ely from thei r possessi ng venomous fangs

,
or be ing

desti tu te of them . In th e arrangemen t of Rept i l e s
whi ch we h av e adopted , viz .

,
that of th e Br i t ish

Museum
,
serpents are d i v ide d ( see p . 5) i n to two

sub - orders
, the Viper in e and Col ubri ne—both of wh ich

groups con tai n spec ies that are p o isonous.
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materi al ly l ikewise i n d istingu ish ing the V iperi ne from
a ll other serpents. The ir dul l , heavy di spositi on , the ir
sl ow m ode of progressi on , th e extreme sl ugg ish ness of
al l th e ir m ovements

,
woul d natural ly render the ir search

after prey unava i l i ng ; bu t gifted with a tranqu i l n ature ,
they calm ly wai t t i l l chan ce bring past their retreats
th e an imal s desti n ed for the i r food. W hen these
approach

,
or when th ey are d isturbed by an enemy ,

they then displ ay their acti vi ty ; they ra ise erec t th e i r
head wh ich was n egl igen tly

,
as i t were , el e vated wh i l e

in a state of repose ; they Open thei r mouth so wi de
that th e two j aws form an obtuse angl e ; th ey ere c t
thei r fangs ; the body uncoi ls l ike a l oosened spring ;
an d the serpent

,
aid ing the sudden assau l t by rest ing

upon its tail , dar ts at a s ingl e boun d upon i ts v i ctim ,

to i nfl ict th e fatal wound . The act i s the work of an
instan t ; th e head , by the sudden and vi ol en t con trae
ti on of its flexor muscl es , execu tes, w i th th e rapi di ty
of l igh tn ing

,
and somet imes ( though Mr. W ater ton

den i es th i s) re i teratedly, a movemen t, by wh ich i t
pl unges its fangs deep into th e flesh of i ts prey. The
poor creature

,
feel ing the eff ects al most immediate ly ,

and being un abl e
,
i n consequence , to make i ts escape

by fl igh t
,
fal l s into th e power of i ts en emy .

“ W e

have reason to bel i eve , says Schl egel , that th is m ode
of attack i s pecu l iar to th ese Oph id ians

,
and that th e

other poisonous serpents se i ze th ei r prey i n the sam e
manner as th e non - venomous spec i es ; that i s , se iz ing
i t after pursu i ng i t and hold ing i t between th eir j aws at
th e moment of b i ting i t

,
never l etti ng go their h old ,

after making sure of the ir v i ctim by giving i t a mortal
wound. The Viperin e serpen ts

,
on th e con trary , n e ver

keep hold of the i r prey
,
after h aving b i tten i t ; or, more

correctly speak ing
,
th ey do not b ite at al l . I t i s only

Fig .
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a blow of the head executed wi th extreme viol ence
,

an d almost always seconded by a bound whi ch deter
m ines the direct ion . The fangs are withdrawn imme
diately after having gi ven a deep wound, the l ower j aw
appearing to take n o part i n th e ac t at all." The
Viperi n e serpents are V iv iparous ; that i s, they al l bring
for th thei r young al ive

,
whi l st the Col ubrin e speci es

l ay eggs, from which the young are afterwards hatched .

The Viper ine serpents are arranged i n two fam i l ies
,

the Rattl esn akes (Crotalidre) , and th e Vip ers Vz
'

peridce) .

FAM ILY I—CROTALIDfE.

*

The . spec ie s bel onging to th e Rattlesnake fam i ly
are di sti ngu i sh ed by hav ing a l arge pi t on each side of
th e face p laced between the eye an d the n ostri l . The
head i s l arge beh i nd

,
and th e crown i s flattened . I t i s

c overed wi th scal es
,
or smal l sh i elds

,
except i n the

genus CrotaloP/zorus, i t wh ich it i s covered w i th l arge
sh i el ds . The j aws are weak ; th e upper ones be ing
furn ish ed wi th l ong fangs i n front

,
an d being destitute

of tee th . The belly i s c overed wi th broad ban d - l ike
shi el ds , or scuta those under th e ta i l bei ng un divided.

They di ff er from the Boas ( fam i ly Boidae) , to be after
wards descr ibed, in h aving n o Spurs on each s ide of

th e ven t. The Speci es are al l venomous
,
most of

th em em inen tly so ; and they produce th e i r young
al ive

,
or are V i viparous. Some of them have the tai l

ending i n a sp i ne
,
whil e others have th is organ term i

nating i n a rattl e .
Amongst the former , or sp i ne - ta i l ed speci es

,
are the

LANCE—HEADS (Craspedocepbalina) of th e NewW orld .

Several spec i es are natives of th e W est Indi a i slands
,

as wel l as th e con tinent of Ameri ca
,
where th ey insp ire

Th e b
‘

er—de—lauce (CraSpedocephalns lanceoratus) .

th e natives wi th great fear and horror . The poi son of
th eir fangs is very deadly

,
and yiel ds i n n oth ing to that

of th e Rattl esn ake. They are bold
,
fierce

,
and power

ful , and, as i f aware of the i r superi or i ty, appear tran
qu il ly to awai t th e approach of th e i r en em ies . Rol l ed
up in sp iral conv ol uti ons, or n egl igently s tretched on
the ground in the m idst of the warm and hum id forests

,

they lie in wai t for th eir prey. Once touched w i th
the ir deadly fangs, th e poor animal attacked soon di es,
and aff ords a meal for the ir powerf u l foe.

THE FER-DE-LANCE of th e \Vest Indi es ( Craspe
docephalus lanceolatus)— fig. 10— is one of th e most
deadly speci es of this group . This much - dr eaded serpent
i s gen eral ly , when adul t, about five or six fee t l ong

,

though Specimens have been taken wh ich measured seven
and a half feet i n l ength

,
an d from four to five i nches i n

c ir cumference. I t varies very much in colou r . Some are
of a yel low hue of diff eren t shades ; some are brown ,

From th e Greek word krotalon ( zen -m v) , a bell or rattle.



https://www.forgottenbooks.com/join


Ssspnsrs.

th i ck, swol len - l ook ing body, becom ing sl igh t ly more
sl ender towards the ta i l . The col our is dark olive
above

,
an d yel l owish - whi te beneath . I t i s found i n

Bah i a, and the hotter parts ofBraz i l towards th e banks
of the r i ver Amazon , where i t feeds upon b irds and
smal l mammal i a

,
as squ i rrel s

,
&c. In l ength i t varies

from th ree and a hal f to four and a h alf feet, w ith a
c ircumferen ce of four i nches abou t the th ickest porti on
of the body .

THE BODROO PAM of India (Trimesurus viridis)
Pl ate 4 , fig . 2 . As th e L an ce—heads are n ati ves of
the NewW orl d, so the Trimesum

' are confined to th e
hot regions of the Ol d W orld . They are almost al l
found i n Asi a . The head of th e Bodroo Pam i s flat,
and much broader than the n eck , and i ts m ou th i s
l arge and furn ished wi th very l ong fangs. I t is about
two feet six i nch es i n l ength , and is of a fresh green
col ou r. The fi rst an d almost the only account we have
of th i s snake is gi ven to us by Dr. Patri ck Russel l , i n
h is “ H istory of the Serpents of Ind ia .

”
A spec imen

was brought to h im by some nat ives of the upper
country from Tranqu ebar. W h en he fi rs t saw i t , he
tel l s u s

,
i t l ooked fresh an d l ively

,
was very al ert

,
h i ssed

,

and snapped a t everyth i ng Opposed to i t
,
yet d id not

offer to tou ch a ch i cken wh ich was walki ng abou t i n
the sam e room . In preparing for a n attack

,
i t wreathed

i ts n eck an d part of i ts tr unk into rath er cl ose turns
,

and at th e same t ime retracted i ts head . The remark
ably l ong sl e nder fangs

,
exposed on Open i ng the mouth

,

b e tokened i ts being highly nox i ous ; but th e peasants
who brought i t afli rmed that i ts power of k i l l ing
extended only to th e smal l er an imal s— not to dogs or
sheep ; and that to man i ts b i te caused var i ou s d i s
orders

,
but n ever death .

THESOUROUCOUCOUS
, bel onging to the gen us

L achesis, are nat ives of Braz i l an d Peru . They are
known al so by the name of th e Dumb Rattl esn akes

,

from the i r resembl ance to the real Rattl esnakes
,
wi th

the ex cepti on Of the i r ta i l hav ing n o rat tl es
,
and the i r

bei ng therefore i ncapabl e of m aking the noi se th ese
l atter serpen ts produce by means of that organ .

THEBRAZILIAN SOUROUCOUCOU (L acbesz
'

s mutus)
i s on e of th e best known of al l the poisonous snakes of
that country. I t i s al so th e l argest

,
for Spi x i nforms us

that i t somet imes acqu ires a l ength of n i ne or ten feet
,

and a c ircumferen ce i n body ofmore than twel ve i nches.
I t i s found in tolerabl e abundance throughou t th e
whol e Of Braz i l , i nhab i ting dark , sombre forests, where
i t keeps conceal ed under l eaves. I ts food consi sts of

small mammal i a, birds, and some kinds of rep ti l es .
The b i te of th is sn ake is sa id to be fatal .
The CENCHRINA are al so natives of Ameri ca

,
but

appear to be confined to th e Un ited States .
THEWATER VIPER

,
orW A

'
rsR MOCCAS I N (Cenclzris

piscivorus) , i s a nati ve of th e Carol inas, of the F l or idas ,
Al abama, and the tr ibutari es of the ri ver M issi ssippi ,
as far as Tennessee . I t i s abou t two feet i n l ength

,
and

five i nches i n ci rcumferen ce rou nd the body
,
which is

very robust and th i ck , even to th e tail , where i t con
tracts suddenly . The tail i s shor t and th i ck

,
con vex

,

and term inates i n a horny poi n t. The head i s very
l arge and triangul ar, and the eye is l arge, though i t does
n ot appear so at fi rst s igh t

,
from the proj ecti on of the

REPTILES. V IPER INE SERPENTS.

super ior orb i tal plate . Catesby , i n h i s “Natural H istory
of Carol i na,” was the first to describe th is sn ake . The
back and head of th is serpen t," h e says, i s brown, the

bel ly marked transversely with bl ack and yel l ow al ter
nately, as are the sides of th e n eck . The neck smal l ,
th e head l arge

,
armed with the l ike destructi ve weapon s

as th e rattl esnak e
,
which n ex t to i t i s reckoned the

l argest of any .v iper in these parts, and , con trary to
most oth er vipers

,
are very n imbl e , and parti cul arl y

dexterous i n catch i ng fish. In summer great numbers
of th ese serpen ts are seen lying on the branches of
trees h anging over r i vers

,
from which

,
at th e approach

of a boat , th ey drop i n to the water, and often i n to th e
beat en the men ‘s heads . They l ie i n th i s manner to
su rpr ise e i th er birds or fi sh ; after th ese l ast th ey pl unge,
and pursu e them with great swiftness , an d catch som e
of a l arge si ze

,
whi ch they carry on shore and swal l ow

whol e . " Holbrook
,
i n h is “ Nor th American Herpe

tology, gives a s im i l ar accoun t of th i s sn ake, add ing a
few part icul ars in addi ti on to wh at has been gi ven
above by Catesby . He i nforms us that i t i s found
abou t damp

,
swampy places

,
or i n water—J ar from

whi ch i t i s n ever observed .

“ In summer numbers of
th ese serpents are seen resti ng on the l ow branches of
such trees as overh ang the water, i n to wh ich they
plunge on th e sl igh test al arm .

”
Catesby, he th inks , is

wrong i n consideri ng that they sel ect these pl aces i n
order to watch for prey. They merely choose them ,

he says
, in order to bask in th e sun, for i n si tu ati ons

deprived of trees , such as the di tches i n ri ce fiel ds
,
they

may be seen bask ing near th ese on d ry banks. They
are th e terror of th e n egroes that l abour about r i ce
pl an tati ons , where they are dreaded more th an the
rattl esnake

,
which on ly b i tes when i rri tated

, or i n sel f
defence , or to secure i ts prey. The W aterM occasin , on
the contrary

,
attacks everyth i ng that com es with i n his

reach , erecti ng h is h ead an d open ing his mouth for
som e seconds before h e bi tes. I have pl aced

,

” con
ti n nes Mr. Holbrook , “ i n a cage w ith the W ater
Moccasin several of th e harmless snakes at a time ;
they al l evinced the greatest d istress

,
hanging to th e

si des of the cage , and endeavouring by every means
to escape from the en emy

,
who attacked them al l i n turn .

Two anim al s of his own speci es were then thrown in to
th e cage he se emed instan tly aware of th e character
of hi s n ew visi tors

,
and became perfectly qu i et. Indeed ,

I have often rece ived four or five of these an im al s i n
safety, after the ir havi ng peaceably travel l ed together
a j ourn ey of fifty mi l es i n the same box . The food Of
th e W ater M occasi n i s su ch fi sh as he can overtake
an d few exceed his vel oci ty i n swi mm ing— an d what
ever smal l repti l es

,
as frogs

,
toads

,
tadpoles

,
&c.

,
that

fal l i n h is way .

"

The speci es bel ongi ng . to th e second group
,
or those

wh ich
,
i nstead o f a sp ine at the end of th e tai l , have

thi s organ termi nated by a seri es of pl ates cal l ed a
rattl e

,
are few i n number. Thre e of th ese bel ong to

the genus CROTALOPHORUS, a gen us i n which the rattl es
at the end of th e tail are few i n n umber and not wel l
developed, and consequently make but a feebl e noise ,
or even somet imes n one at al l .
THE GROUND RATTLESNAKE, or SMALL BATTLE

SNAKE ( Crotalophorus miliarz
’

s) i s the best known
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Spec ie s of th e three . This serpen t has a very l arge
head of a tri angul ar shape, broad behi nd , and trun
cate at the snout . It has large eyes , wi th bl ack pup i l s
and a bri l l i an t i r i s

,
th e upper hal f be ing very brigh t

yel l ow
,
and the l ower bl ack . The mouth i s l arge

,
and

provided with strong j aws . The neck is great ly
contracted

,
and the body' i s el ongated , b ut th i ck i n

proporti on
,
even to the ta i l . Thi s organ i s short,

con ical
,
and sustain s an uncertai n number of rattl es.

The general col ou r is pepper - and—sal t gray , wi th a
cen tral seri e s of brown spots along the back

,
and a

doubl e series of bl ackish spo ts on each side . I t is
abou t sixteen inches i n length . The Groun d Rattle
snak e i s very common in th e Sou thern States of
America

,
and has a w ide range , abounding in Carol in a

and Georgia , passi ng roun d the southern ex trem i ti es of
th e Alleghanies to Al abama , M iss iss ippi , and Lou i si an a .
I t is ch i efly i n dry places where i t i s found

,
l i v ing

amongst l eaves an d i n h igh grass
,
amongst wh ich i t m ay

he often seen search ing for small field-
.mice

, on wh ich
i t feeds. H olbrook informs u s that i t i s greatly
dreaded

,
as i t gi ves bu t a very sl ight warn ing wi th its

rattl e. H ence i t is often trodden upon ; and , from i ts
hab i t of frequ ently coil ing i tsel f on fal l en trees

,
l ogs

,
or

the stumps of fel l ed timber
,
person s h ave been known

to sit upon i t, ignoran t of i ts p resen ce ti l l b i tten . It i s
a. bol d an imal , will frequ en t ly be the aggressor, and wi l l
n ot retreat whe n threaten ed By the common peop l e
its bi te is erroneously th ough t to be more destructive

,

and i ts venom more acti ve , than som e of the speci es
wh i ch are m uch larger .

TR UE RATTLESNAKES.

There are two
,
disti n c t speci es of Rattl esnakes— one

pecul i ar to South , and the other toNorthAmerica . They
have been cel ebrated from th e earl i est peri ods after th e
di scovery of the New \Vorl d

,
b oth from the dangerous

n ature of th ei r bite
,
and the pecul iar appendages

,
cal l ed

ra ttl es, attached to the ir ta i l s . W h en that vast con
tinent was sparsely i nhab i ted

,
and formed the abode

only of the w il d Indian ; before c iv i l izati on had spread
her blessings over the country—Ratt l esnakes must have
abounded to a much greater exten t than they do at the
presen t time . Indeed , were we to trust to the relations of
many of our earlier travel l ers

,
America woul d appear to

have been alm ost un inhab i tabl e
,
i n consequ ence of the i r

ravages
,
and th e terror they i nspi red. L ike other w i ld

and savage an imals
,
however

,
Rattl esnakes fly before

th e advance of c iv i l iz ed man . According to the state
ments of som e of th e early wri ters on Ameri ca

,
these

snakes were often found seven
,
e igh t

,
an d even ten fee t

i n l ength , and Bartram assures us that he has often
seen them six feet long

,
and as th i ck as a m an ’s th igh .

At th e presen t day
,
however

,
few are foun d which

arrive to any great s ize . To the religious respect i n
wh i ch they were or iginal ly hel d by the savage occupi e rs
of th e soi l , who regarded the death of on e of these
serpents as a publ ic cal am ity

, has su cceeded a hatred
so i nve terate that i n many settl ements a price has even
been set upon the i r h eads . They have accord ingly
becom e so rare , that M . Rose says that som e years
ago, i n the neighbourhood of Charleston , he sawbut si x
or seven i nd iv iduals i n the course of a year

,
A l ate r

wri ter stil l , Mr. Holbrook, says At presen t the
Rattlesnake i s seldom met w i th

,
keep i ng far from al l

settl emen ts where i ts greates t en emy
, the hog, i s to be

found . Even sportsmen are seldom under any appre

hension on this accoun t.” The Rattlesnakes have a
p ecul i ar aspect'. Thei r head i s large

,
broad

,
tri angul ar

,

and gen eral ly flattened through its whol e exten t. The
h inder part of th e cran ium i s covered with scales l ike
those of th e back ; but the muzzl e and temples are
cl othed i n l arge scal es i n th e form of pl ates . The
body i s stou t and of a robust form , el ongated, cylin

drical, and covered above with keel ed scales . The ta i l
is short

,
cyl indr ical

,
an d rather th i ck

,
and i s term i

mated by a seri es of l arge
,
dry scal es

,
termed th e rattl e.

The number of these is very u ncerta in , varying from
one to th irty, or eve n more . These r ings or scales are
all exactly l ike each other i n form

,
and often even in

s ize. They are compose d of a bri ttl e
,
el astic , and sem i

transparen t matter
,
of the sam e nature as that of th e

ordi nary scales . The one n eares t to the body,- and wi th
which i t is immed iately connected

,
forms , as do l ikewise

all the rest
,
a sor t of a hol l ow quadrangular pyram id

,

the two oppos i te faces of wh ich are much larger th an
the two others . Un i ted

,
they form a k ind of shea th

which envel ops th e last j oi nts or vertebrae of the tai l ,
being moul ded upon them . Theyare all recei ved wi th i n
each other

,
to such an exten t that only one - third of

each i s visibl e externa lly. The r ing si tuated at the
end of the rattl e

, is the only on e the whol e form of
wh ich i s seen

,
and thus th e rattl e is composed exter

nal ly only of that r i ng and the upper th irds of th e
others . The two l ower th irds of each ring, which
cannot be seen

,
are pl aced wi thin the fol l owing p iece ;

they occupy the h ol l ow of i t
,
keeping the ring i n its

place
,
and preven t i ng i t separating from the rest of

the rattl e . But, as the diameter of that porti on of th e
ri ng is l ess than that wh ich rece ives i t, each on e
plays freely withi n the other . None of them , excep t
th e on e n earest th e body

,
i s un i ted to the sk in of the

an imal
,
nor do they hol d any connec ti on wi th the body

by any musol e , nerve , or bloodvessel. They conse

qu ently rece ive n o nou r ishmen t from the body, and
do not increase in si ze ; they form on ly an externa l
e nvelope

,
wh ich moves when the an imal agit ate s its

tail
,
i n th e sam e manner as any fore ign body would

m ove
,
which might be attached to i t. All the r ings

of th e rattl e be ing very dry , placed one above the o th er,
an d h aving al l sufli cient play wi thi n each oth er, to rub
m utual ly against each other when th ey are shaken , i t i s
n ot su rpr isi ng that they sho u ld produce a very sens ible
sound .

“ Indeed
,
says Lacepede , “ we have proved

that a rattl e of moderate size w i l l produce a noise
sim ilar to that of the crumpl ing of a p iece of parch
ment

,
which may be heard at the distan ce of more than

si xty feet ; and i t is much to be des ired that i t could be
heard sti l l further

,
i n order that the approach of a

Rattlesnake , be ing l ess u n foreseen , m ight also be less
dangerous .” Mr. Bose, however, who has had opper
tunities of see ing these repti l es al i ve , says tha t the
noise produced by them could not be heard further off
than from twel ve to fi fteen paces ; and th at when the
an im al was mov ing at i ts u sua l rate, i t was necessa ry
to be close to i t

,
and even l isten very atten t i vely to d is
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tinguish the sound . Ra tt l esn akes are said by many of
our earl i er wr i ters to exhal e a n auseous and fe t id odour,
wh ich spreads to a con si derabl e d istance around them .

By many fond of marvel lous tal es , th is i s bel i eved to be
the secret of the fasc inating power ascribed so c ommon ly
to th is repti l e. W i th regard to th is at tribute of serpen ts
we

‘

liave al ready made som e general remarks at page
38

,
to wh ich we refer th e reader . W e wil l on ly further

quote Mr. Holbrook ’s op in ion upon th i s power i n the
Rattlesnake z— “ As to th e fascinatintr or ch arm ing
power of the Rattl esn ake , I h ave every reason to
bel i eve i t a fabl e a modification'

of that of the bas i l isk
o f the anc i ents

,
a creatu re whose deadly glance woul d

al one prove fatal . The Rev. Dr. Buchanan , an excel
l en t n atural i st

,
also i n forms me

,
that he has more th an

on ce observed Rattl esn akes watch i ng for h ours at the
root of large trees

,
on the branches of wh ich Sported

some innocent squ i rrel
,
uncon sc ious of th e ‘ charm er

below but woe bet ide him shoul d h e descend to th e
earth i n search o f water, or of f al l en nuts or acorns .
There are even sti l l more tal es of th e charmi ng power
of the Black snake than of th e Rattl esnake

,
to whom i t

woul d be u sel ess ; for he i s bold , l i vely , act i ve , and

cl imbs the l oftiest trees i n pursu i t of his prey, wh il e the
Rattl esnake waits patien tly bel ow .

" The food of the

Rattl esn ake consists of bi rds
,
squ i rrel s

,
rabbi ts , rats,

&c. ; and i n add i tion to h i s so much vaun ted fasc inat ing
power

,
he has been endowed by some wr i ters wi th the

g i ft of cl imb ing trees wi th great dexteri ty . Th is , how
ever

,
does not seem to be the case

,
and as Mr. Hol

b rookjustly observes , hi s organ i zat ion seems i l l adapted
for i t. His body is th i ck and cl umsy ; t he ta i l i s short,
and not apparen tly cal cul ated for l ay ing hol d of objects ;
and the rattl es too wh ich term i nate th is organ wou ld
form an awkward appendage in cl imbing . On the con
trary, i n those serpents wh ich do cl imb trees with facis
lity th e body i s sl ender, th e ta i l very l ong an d del icate ,
and may w i th ease be u sed as a prehens i l e i nstrument.
\Vhen ful l g rown , the Ratt l esnake is n atu rally of an
i ndol e nt and sl uggish nature . His movements are
sl ow and i nacti ve , and he l i es qu i e tly i n wai t for hi s
p rey , stre tch ed on the ground i n th e form of an S

,
and

never attacks man unl ess provoked or i rri tated . He

seems to have som ewhat of a magnanimous dispo
si t iou , and never wantonly destroys other an imal s,
excep t as food for h imsel f. A very sl ight touch , how
ever, or even a noise cl ose a t hand

,
w i l l di s turb his

repose , and he then immed iately co i l s h imsel f up,

shakes his rattl es vi olen tly i n sign of rage
,
and strikes

at whatever i s pl aced w i th i n hi s reach . In h is n at i ve
woods on e may pass w i th in a few fee t of h im unmo

l ested , though aware of th e passenger's presen ce . He

ei ther l i es qui e t, or gl idesaway to a more reti red sp ot.
Mr. Holbrook says, “ He n ever fol l ows the objec t of hi s
rage , whether an an im al that has unwarily approached
so n ear as to touch him

,
or only a stick thrust at h im

to provoke his anger , but strikes on the spot, and pre
pares to repeat th e bl ow ; or he may sl owly retreat l ike
an unconquered enemy

,
su re of his strength

,
but not

choosing further combat. It i s rem arkabl e that he
n ever str ikes un less co i l ed so th at i f once thrown
from th i s p os i t i on

,
h e may be approached with l ess

danger .”

REPTILES. V IPER INE Sunrsx'
rs.

Though the n atural hab i t of th e Rattl esn ake i s tha t
of i ndol en ce and sl ugg ishn ess , his movemen ts, when
he i s roused to b i te , are ex trem ely rapi d ; and , con trary
to th e ord inary custom of most serpents , he i s n ot con
ten t with bi t ing cnce

,
bu t b i te s agai n an d aga in with

aston i sh i ng ce l eri ty . Spi x describes th e mo t i on of h i s
h ead a t such times to be l ikethat of th e woodpeckers
tapping the trees i n search of i n sects ; an d Lacepede
in forms us th at, in reference to th i s rap id i ty i n str iki ng
hi s prey , th e Rattl esn ake i s cal l ed in Mex i co Ecacoatl,
or the W ind. In the colder parts of America

,
Rattl e

sn akes pass th e winter in a l ethargi c state . They tak e
up thei r ab ode i n secl uded spots

,
in hol es i n th e ground

al ong wi th toads , &c.

,
or u nder masses of th e Sph agnum

or bog moss , i n m arshy soi ls , an d rema in th ere ti l l after
the vernal equ i n ox . During th is time th ey appear to
have n o i ncl in ati on to bi te ; an d even when they do,
as l ong as the cold weather con ti nues

,
the ir bi te is n ot

dangerous . In the summer mon th s
,
h owever

,
and

m ore especi al l y i n th e mon th of August and i n th e
beg in ning of Sep tember , thei r poison i s very fatal .
The sl igh test prick at su ch t imes, i t i s sa id , w i l l suffi ce
to k i l l the l argest an imal . The eff ects of th e po i son
of th is rep ti l e u pon man are very al arm i ng . They
depend

,
however

,
a good deal upon c ircum stan ces. I t

does n ot aff ect al l i ndi vidu als equall y. For exampl e ,
i t i s sai d— and experien ce seems to confirm the fact— it
has l ess i nflu ence upon a fat than upon a th i n person ;
l ess upon an Indian or n egro than upon a wh ite man

,

and more upon a stranger th an a native . It is l es s
dangerous , also , accord ing as i t has wounded on ly
fleshy parts ; wh il st i t i s almost sure to b e fatal i f the
fang has punctu red the smal lest b loodvessel

,
espe cial ly

i f i t be on the upper part o f the body .
_
Many remedi es

have been employed agains t the di reful e ff ects of such
poison

,
but up to th e presen t tim e few are known that

p ossess any efficacy. Rattl esn akes
,
as has been al ready

menti on ed
,
are V i v i parous

,
and they have

,
most pro

bably unj ustly
,
been accused of eating the i r young.

M . Palisot de Beauvoi s
,
an d most n atural ists who have

observed them i n the i r n ati ve h aunts
,
deny th i s ; and

this l ast - men ti oned travel l er accoun ts for the assert i on
so boldly made by some wri ters

,
by stating as

“ a fac t
that they , i n t imes of danger , rece ive the ir young in to
th e ir m outh and throat as a place of refuge . In the
fi rs t j ourney made by th is natural ist i n the country of
the nati ve Tcltarlokee he saw a Rattl esnake i n h i s
path

,
and approached i t as soft ly as poss ibl e . At th e

momen t when he was about to strike i t
,
the an imal

shook i ts rat tl es
, Opened its throat wide , an d rec ei ved

i n to i t five l i t tl e on es
,
each about as th ick as a goose

qu i l l . At the en d of ten m i nutes, however, during
which he had watch ed the rept i l e ’s mot ions

,
bel ie v ing

i tsel f o u t of danger
,
he observed i t Open i ts m ou th

agai n , and l e t th e young ones ou t, rece iv ing them i n to
i t afresh at th e appearan ce of a n ew danger . These
reptil es have many foes

,
but th eir ch i ef foe i s th e com

mon hog, whi ch devours th em in great numbers i n
pl aces where they may happen to abound . Other
serpen ts

,
too

,
l arger than themsel ves

,
destroy them ;

and m an , wi th his progress of c ivi l izati on , i s n ow
sweeping them before h im . In former times, and to
a certai n exten t i n som e pl aces sti l l

,
th e Indians n ever
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kil l ed th e Rattl esnake, as th ey bel ie ved that if th ey
d id

,
the Spiri t of the ki l l e d snake woul d cause hi s

l ivi ng ki ndred or rel at i ons to revenge h is death upon
them . Bartram rel ates some amusing i nstan ces of th i s
supersti ti on among these peop l e in his “ Travel s i n th e
United States .”
THE COMMON OR BANDED RATTLESNAKE ( Ump

sopbus durissus) has th e widest range of al l th e spec ies
of th is fam i ly

,
bei ng found, accordi ng to Mr. Holbrook ’s

accoun t
, in n early al l parts of the U n i ted States .

Kalm
,
th e Swedish n atural ist and travel l er , saw i t i n

n orth l at. n ear Lake Champl a in , and Mr. Hol

brook says he has seen spec imens from the borders of
the Gul f of M ex i co an d as far west as Red r iver,
whil e Say met w ith i t i n n orth l at. on the M i ssi s
s ippi . It is the spec i es figured i n Pl ate 4 , fig . 3 .

The head i s very l arge and tr iangul ar, broad , and
tru ncate an ter iorly

,
c overed wi th pl a tes only i n fron t,

and wi th m inute scal es on the crown and back part ;
th e nostr i l s are l arge , and very n ear th e sn ou t, but
open lateral ly ; the eyes are l arge , an d extremely
bri l l i an t when the an imal i s enraged ; th e m ou th i s
l arge

,
and the j aws strong ; th e n eck i s very m uch

contracted
,
an d covered wi th cari nated scal es l arger

than those on th e h ead th e body i s el ongated , bu t
th ick

,
and covered wi th rough , carin ated , rhomboidal

REPTILES .
—Tun BOIQUIRA.

Head of Boiquira or Cascavelta.

who described i t soon after th e discovery of America
,

and names i t the Boicinininga. I ts habi ts are much
the sam e as the spec i es described above . It i s l arger

,

h owever, and , Spi x says, may easi ly be di sting ui sh ed by
its very strong musky smel l . Being l arger and m ore
powerful than the Banded Rattl esnake

,
i t i s no wonder

that i n th e early peri ods after th e conquest o f Ameri ca
,

th e Cascavel le shoul d have created great dread and
fear amongst th e Europeans . In Braz i l , Sp ix says , th e
bi te of th is reptil e i s gen eral ly fatal with i n th ir ty - six

hours.

FAM ILY II.— V IPERIDZE ( Vipers) .

The second family of th e Viperi n e snakes consists
of the true V ipers and form a very n atu
ral group . They are di sti ngu ished from the Ratt l e

From the Lat in word vivipara, V iviparous.

snakes ( Crotulirlw) by the ir face be ing des ti tu te of the
p i t or depressi on wh i ch

,
i n these l atter

,
i s ob servabl e

on each side be tween the eye and the n ostri l . The
rostrum or muzzl e i s covered w i th l arge scal es, or
sh iel ds

,
wh ich are broad and hand - l ik e. The scal es of

th e body are (wi th one excep tion —th e genus Acan
fliOp/tiS) always keeled , and those of th e head are, i n
many spec i es

,
el ongated i nto a poin t

,
so as to form

a ki nd of horn
,
wh ich , pl aced as th ey genera l ly

are above th e eye
,
g i ve a very pecul iar phys i ognomy

to these repti l es. In form th ey are general ly more
th ick - set and heavy - l ook ing than the Ra ttl esnakes , an d
thei r t ai l i s always short and con i cal . They rarely
grow to any considerabl e s i ze

,
varying from two or

three to four fee t. Their food cons ists of m ice , frogs ,
l i zards

,
and bi rds

,
&c. They prefer as their pl ace of

abode
,
open places

,
dry

,
arid

,
sandy, or covered w ith

a sparse vegetat ion
,
and are excl usively nati ves of

the Ol d W orld . W i th the exception of one Speci es

scal es above
,
an d broad plates bel ow ; the ta i l i s

short, sl ightly con ical , and sustain s a greater or l ess
n umber of rattl es ; the neck and body are of a pal e
ash col ou r

,
wi th a l ine of yel l ow along th e back,

incl ud ing three scal es ; th e body i s m arked wi th a
tripl e seri es of dark i rregul ar bl otches and bars al ong
the back ; th e bel ly i s o f a d irty reddishs traw col ou r,
freckl ed wi th m inute black dots .
The Banded Rattl esnake was fi rst m ade known to

na tural ists by Catesby. In h is descripti on of poison ous
snakes i n th e Carol i nas

,
he says— “ Of these Vipers

th e Rattl esnake i s m ost formidabl e , be ing the l argest
and m ost tem’

ble of al l the rest . The l argest I ever
saw was on e abou t e igh t feet i n l ength

,
weigh ing

between eight and n in e pounds. These are commonly
bel i eved to be the most deadly venomous serpent of
any i n th ese parts of Amer i ca . I bel ieve th ey are so

,

as be ing gene ral ly th e l argest
,
and making a deeper

wound
,
and inj ec ting a greater quan ti ty of po iso n .

"

THE BOIQUIRA,
or CASCAVELLA, by whi ch n ames

th e other spec ies of Rattlesnake i s known (Crotalus
horridus)— represen ted i n Pl ate 8, fig . 3 and 3a (skele
ton and sku l l ) , and fig. ann exed— i s a n at ive of Braz i l ,
Peru , and many other parts of Sou th Ameri ca ; rang
i ng i ndeed

,
accordi ng to Spix

,
as far as th e Strai ts of

Magel lan . I t was first m ade known by Marcgrave ,
11.
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d iscovered inAustral ia, an d one wh ich inhab i ts Great
Britai n , th ey - are ch iefly found in Indi a and Afri ca

, or

i n th e South of Europe .
In some of th e spec ies bel onging to th i s fam ily

, the

head i s covered with acu tely - keeled scal es ; wh ilst i n
others i t i s covered more or l ess with large scal es

,

plates, or sh i elds.

GEN U S CLOTIIO.

I n the fi rst group the genus Clot/co i s m ost numerou s
i n spec ies

,
al l of wh ich are nat i ves of Afr ica . The

scales of th e body are acu tely keeled
,
the keel s often

term inati ng i n spi nes .
THE PUFF-ADDER— fig.

— of the Cape of Good
Hope ( Clotlzo arz

’

etans) i s one of the best known spe
ci es. This serpen t is on e of the mos t dreaded of al l

REPTILES — VIPER INE SERPEN’

rs.

Head of Pufl- Adder (Clothe arietana) .

th e col on ists of th e Cape , and is parti cul arly al l uded
to by Dr. Burchel l

,
who met w ith th is serpen t in the

i nteri or of that col ony.

THE HORNED SNAKE (Clot/10 com u la) iS
'

another

speci es found at the Cape and i n vari ou s parts of th e
col ony, and is equal ly dreaded wi th the l ast. I t i s
cal l ed by th e colon i sts the H ornsman, from th e fac t
that the scales over the eyes are prol onged i n to a cl ump
of l engthened sp ines

,
forming a sort of sh ort horn . In

form th is speci es i s robus t
,
th e body be ing th ick i n the

m iddl e , an d the tai l sh ort , con i cal , and poin ted. It i s
from fourteen to eighteen i nches i n l ength

,
th e ta i l

measur ing only abou t one and a hal f. Sir Andrew
Sm i th has g iven a good descripti on an d figure of
th is serpen t in h i s “ I l l us trati ons of th e Zool ogy of
Sou th Africa .

"

Dry sandy di stri cts
,
he says

,

con sti tute the favour i te habitats of th is viper
,
which

man ifests al l that indol ence of charac ter so remark
abl e among th e vari ou s spec ies of th e fam i ly

,
and on

accoun t of wh i ch they are more dreaded by the natives
of South Afr ica

,
than even snakes possessed of more

virulent po ison , but disposed to action on the approach
of danger . According to good testimony

,
th is sp eci es

wil l continue for days together i n one posi t ion ; and as

i t n ever seeks to avoid danger
,
however immi nent , i ts

presence i s rarely discovered un l ess when trampl ed
upon , and the odending par ts wounded by i ts fangs.
Though general ly i nacti ve

,
i t i s by no mean s so when

injured ; i ts m ovemen ts are then performed with acti
r i ty ; an d when once i t seizes the obnoxi ous object, i t
reta ins i ts hol d wi th great determination

,
an d som e

con siderable exertion is often required to detach it.”E

Gsxus Canasrss.

In descr ibi ng th e Horned V iper of the Cape ( Clothe
cornu ta) , we menti oned th e circumstance of som e of
the keeled scales of the head being prol onged so

as to form a ki nd of horn
,
and‘ i n our prel im i nary

remarks upon the Viperz
'

dce (p . 45) we stated the fact
as one pecul i ar to th i s fam i ly . This disposi ti on an d
struc tu re of th ese scal es i s i n n one of th e vi pers so
remarkabl e as i n th e Cerastes or Horned V iper of
Egypt. Over each eye we see on e of these scales

Th is descript ion of the bi te of th is v iper is di ff eren t fromwhat is observed in the Species of the Rattlesnake fami ly. See
what we have said upon th is subject at p. 44 , and comparew i th p, 47 in the case of the common v iper, Pelz

'

as berus.

in South Afr ica, and is som etimes met wi th three and
even , though rarely, four fee t in l ength . The body is
squa t - shaped

,
and there are few spec i es w h ich have

su ch a heavy—l ooking form . The ta i l i s th ick , bl un t
a l i tt l e compressed near th e ti p

,
an d very short . The

h ead is exceed ingly broad
,
very much flatten ed

,
qu i te

d isti nct from the neck , heart—shaped , and rounded
on the sides. The eyes are small and nearly l ateral

,

and the n ostril s are pl aced near the extrem i ty of the
muzzl e . I t is of a yel lowish - brown col our on th e
upper part, and is marked wi th three rows of l arge
browni sh - black spots, edged wi th yel l ow . The under
surface is of a un iform yel l ow. It rece ives its name
from i ts habi t of at tack . It i s sai d that i t can n ever
inj ure a person pl aced i n fron t of i t

,
because

,
when i t

bi tes , i t does so by making a spr ing and moving i ts
h ead backwards. This i s the common opin i on amongst
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developed m uch more than any of the others
,
e l ongati ng

th emsel ves i n to a poin t
,
and presen ti ng exactly the

appearance of a horn on each eyebrow. As Sch l egel
remarks

,
th is anomaly i n the organi zati on of th i s ser

pen t
,
more cu ri ous than of any real sci en t ific val ue

,
has

not fai l ed to exci te i n th e h ighest degree th e admi
ration of mankind , an d to occupy the i r imagi n ation
from the earl i est peri ods of tim e to our own days . The
Egyptians

,
of whose coun try thi s v iper i s a nati ve

,
and

who were fon d of th e marvel l ou s , have accordingly
frequently figured i t i n the i r h i eroglyph i cal wri ti ngs on
thei r an cien t monumen ts . I t was poi nted ou t by them
to strangers as on e of the most redoubtable of beings

,

an d i t was rel ated of th i s form idabl e repti l e
,
that i n

some rem ote peri od of an tiqu i ty an i nvasi on of a host
of th em had actual ly depopu l ated a part of thei r coun try .

The n ame of th e genus
, Cerastes, has been given to i t

from these h orns
,
being de ri ved from th e Greek word

keras (xega g) , a horn . These appendages
,
however

,

do n ot ex is t i n al l i nd i viduals, and perhaps are pecul iar
to the mal es ; th ough the wan t of them has i nduced
som e natural ists to describe those i n wh ich th ey were
absen t as consti tu ting a disti n ct speci es.
THE CERASTES (Cerastes H asselquz

'

stiz) — Pl at e 4,
fig. 4— resembl es i n gen eral form our common viper

,

bu t its body i s much th icker in the cen tre an d less
compressed . The back i s som ewhat keel ed

,
and th e

tai l i s sl ender
,
very short (only abou t a ten th of the

whol e l ength ) and term inates i n a very fi ne poi n t.
The head i s very l arge

,
d isti nct from th e b ody, and

covered wi th scal es of an i rregul ar form ,
smal l er th an

those of th e trunk
,
and all keel ed . In th e mal es

,
one

of these scal e s deve lopes i tsel f i n to a l engthened poi n t
two or three l ines l ong

,
which r ises immedi ately over

th e eyes on each side
,
an d gi ves a resemblance .to a

smal l horn . They are fu rrowed throughou t th ei r whol e
l ength , and are very movabl e . Their uses

,
i f they can

be at all of use to th e an imal
,
are en ti re ly unknown

,

bu t numerous conj ectures and asserti on s have been
m ade abou t the i r n ature . Theey es h ave a yel l owi sh
green iri s, an d thei r pupi l i s n arrow and vert ical . The
Cerastes is gen eral ly of a very pal e brown col our, or a
pal e yel l ow shading i n to grayi sh - brown

,
on the upper

part of th e body, wi th five or six rows of deeper Spots of
rath er i rregul ar shape and u nequal size , but general ly
pre tty regul arly disposed . The under part of th e body
and throat are usual ly wh i te . The tai l is often bl ack
at th e tip . The u sual l ength of th i s spec i es of serpen t
i s about two feet, though Bru ce says , i t i s on ly th irteen
or fou rt een inches . W e are indebted to th i s travel l er
for many interesting parti cul ars wi th regard to the
Cerastes. I t inhab i ts th e vast bu rn ing deserts of
North ern Africa. Shu nning h um id and m arshy si tu a
t i ons, i t i s found only in the hot, ari d sands of Egypt,
Syria , and Arabia. I t l i es al l day in hol es i n th e sand

,

and i s found i n close contigui ty to the Jerboa , which
l i ves i n sim il ar habi tati ons

,
and which forms part of

th i s reptile ’s food .

Genus VIPERA .

In th e second group of the tru e Vipers , or those in
which the head i s m ore or l ess covered with l arge scal es

,

plates, or sh ields, th e genu s Vipera i s pre - em inent.
There are three spec ies nati ves of Europe

,
and all

resembl i ng each other i n general appearance . They
d iff er , h owever, i n the arrangemen t of th e plates , and
i n th e shape of th e head ; and accord ing to some of the
l ates t wri ters, have even b een d iv ided into two disti n ct
genera. In form they are rather less squatly- shaped
than th e spec ies wh i ch we have just been describing

,

and they are m ore sl ender at th e two extrem i ties . The
head is not so l arge as i n many of th e other v iperin e
snakes , and is m ore el ongated. I t is flat on the crown
and scaly

,
h igh on the s ides

,
and sh ie lded i n fron t.

The m uzzl e i s rounded . The eyes are always shaded
by a pl ate over th e eyebrows

,
and the pup il i s obl ong

an d erect .
THE COMMON VIPER or ADDER ( Vt

'

pera or Pelias
bem s, represen ted Pl ate 4 , fig. 3) is the most abundant
an d the widest—spread of the three spec ies. It seldom
exceeds two fee t an d a hal f i n l ength

,
an d i n th is

country perhaps never reaches th at exten t. The ci r
cumference of the body i s general ly th at of a man ’s
thumb . The head is somewhat depressed

,
almost oval

,

sl igh tly widen i ng beh ind the eyes
,
and term inated by a

som ewhat con i cal m uzzl e bl un tly rounded at the t ip .

In gen eral i t i s of an ol i ve or brown col ou r
,
wi th a seri es

of confluent, rh omboidal , bl ack spots al ong the hack,
and a row of smal l

,
i rr egul ar

,
tri angu l ar Spots on each

side . The col ours
,
however

,
vary con siderably accord

ing to sex , age , cl imate , &c. , an d in th e femal e the body
is somewhat th i cker th an i n the male

,
whi l e the tai l

i s shorter and more sl ender . This species i s spread
over th e greater part of Nort hern an d Cen tral Europe

,

extending probably to som e parts of Asiati c Russi a.
I t i s common i n G reat Bri ta in, an d is happi ly th e sol e
represen tati ve of the poi son ous serpents i n these isl es .
It i s abundant in many parts of Scotland , Engl an d , and
W al es

,
bu t has n ever been met wi th in Irel an d . I t

frequ ents heaths , dry woods and banks ; preferri ng
distr ic ts exposed to the rays of th e sun

,
where there

ex ists a pl en tiful supply of food
,
an d which con ta in

numerous holes wh i ch may serve i t as places of retreat.
Its food consi sts i n great p ar t of field- mice

,
an d thus

we find theAdder always m ost abundan t i n such places
as these l i ttl e m ammal i a are i n the hab i t of frequenti ng

,

and i t i s such hol es as they d ig that th ese repti l es
choose as the ir place of ab ode. On the cont in en t of
Europ e i t appears to shu n places covered with large
trees

,
an d forests where th e rays of th e sun do n ot

pene trate
,
preferri ng on the c ontrary rocky pl aces

,
or

si tuati on s covered wi th smal l brushwood . W herever
i t is foun d i t i s un i versal ly dreaded . In th iscoun try
its b ite i s sel dom or never attended wi th fatal resul ts
bu t at the sam e time th e symptoms produced by the
venom are distressi ng i n the ex trem e

,
and i n warm

countries
,
and duri ng the height of summer, may even

term i nate i n death . The manne r in which the Viper
i nfl ic ts a bl ow i s thus descri bed by Professor Bel l
The an imal general ly throws i tsel f in the fi rst place

into a coil m ore or l ess cl ose , and the an ter ior part of
th e body is raised . The n eck is bent somewhat
abruptly backwards

,
and the head fixed almost hor i

zontally.
In an i nstan t the head is

, as i t were ,
l au nched by a sudden eff ort t oward the object of i ts
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anger, and the erected tooth struck i n to i t, and w i th
drawn wi th the vel oci ty of thought. The acti on

,
how

ever
,
by 'wh ich i t takes i ts p rey i s very di fferen t from

that wh i ch i t emp loys i n its defens i ve a ttack , and
resembl es that employed by the harml ess snakes. I t
se i zes i ts prey at once

,
and immedi ately begins to

swal l ow i t. In win ter the Vi per seeks some safe and
secret pl ace where i t passes the cold weather i n a state
of torp id i ty

,
and i n th is retreat— h ol es made by field

mice , &c .
— we may often see several twi ned together .

Tire Viper i s ovov iv iparou s ; that is, the momen t th e
mother expel s the egg

,
the membrane in vesting i t

bursts
,
and the young serpent immediately crawl s

abou t and assumes all the ac ti vi ty and virul en ce
wh ich distinguish the speci es

,
throwing i tself

. i n to
an atti tude of defen ce i f m ol ested , and h issi ng w i th
anger . The number of young produced at each bi rth
varies from twel ve to twen ty, or even more. W e

have al ready said , that the b ite of the Viper sel dom
or n ever proves fatal i n th is country.

“W e are not
aware ,” says Mr. Broderip, of any wel l au thenti cated
case of a person b itten by a Viper term inating fatal ly ;
and to th is fact

,
more than to the remed ies u sed

,
i s

perhaps to be attr ibuted the exempt i on from ev i l c on
sequences of th e old v iper - catchers who

,
i n Dr. Mead’s

time
,
used to parade the ir experim ents and vaun t th e

etficacy of the i r i nfal l ibl e cure . I n th e presence of th i s
phys i c ian som e of these m en

,
confident of the ir remedy

,

sutfered th emsel ves to b e b i tten by act ive - l ook ing
vipers. The method of cure cons isted i n rubbing the
wound w i th olive oil over a chafing- d i sh of coals

,
and

tak ing l arge doses i nternal ly. Formerly th e flesh of
v ipers was considered to possess wonderfu l v i rtues i n
th e cure of d isease , and the bel i ef i n the efficacy, as an
i nvigorating restorat ive , of “ viper broth

,

” l i ngers sti l l
i n m any parts. “ Sir Kenelm Digby’s beauti ful wi fe
was fed on capons fattened wi th the flesh of vipers .”
THE ASP OF LINNEUS ( Vz

'

pera aspis) , another
European vi per, is considered by many natural i sts as
m erely a var iety of th e common v iper. I t i s

,
however

,

a disti nct spec i es
,
and the m i stake has arise n from the

fact, that in France the common viper i s not suffi

ciently wel l known, and thus some vari e tie s of the -asp,
wh ich is the more c ommon of th e two spec ie s in th e
southern parts of that coun try

,
have been m is tak en for

i t. I t d i ff ers , however , in being of a th i nn er shape ,
i n th e head being broader

,
the crown being covered

wi th small smooth scales
,
and the nose be ing some

what el evated and recurved. The general col our i s
ol ive, and i t has al ong the back four rows of dark

,

generally isol ated spots , th e two rows al ong the Spi ne
be ing cl ose together, and sometimes run ning one in to
th e other . The asp is very common throughout al l
France from 49

° of N. l at. to Savoy
,
th e Pyrenees

,

and the coast of th e Med iterranean . I t abounds at
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Fontainbl eau and in the woods of Mon tmoren cy ; but
towards th e north of France, and i n Burgundy , it i s
repl ac ed by the common v iper . I t i s found also in
th e dry rocky countries of Italy

,
has been observed i n

Swi tzerland, an d extends from that as far as Ven ice .

The hab i ts of the asp are m uch the same as th ose of
the common v iper . This Species must not be co n
founded wi th th e asp of Cl eopatra, which i s a sp eci es
of Naja, see p . 65 .

THE AMMODYTE ( Vipera ammodytes) , th e Sand
natter of th e German s, i s th e th i rd spec ies of Euro
pean vip ers. Though sim il ar i n colou r and general
appearance to th e other species men t ioned above

,
i t

n everthel ess var ies in several respects . Its body i s
very th ick i n the m iddl e , n arrowing toward s e i th er
extrem i ty

,
espec i al ly the h i nder, and termi nati ng i n a

very short and sle nder tai l . The pri ncipal character
istic mark , however , an d one wh ich separates it from
the others

,
i s the tip of the muzzl e be ing e longated

i nto a coni cal
,

fleshy n ose , el evated perpendicularly.

Th is organ i s covered i n fron t wi th two pairs of smal l
pl ates

,
and beh i nd by severa l sm al l scal es . The pre

vai l i ng col our
,
like that of the two preceding vipers ,

i s an ol i ve
,
the back b eing marked wi th a broad streak

of brown i sh - black
,
of an angular or zig - zag appear

ance . The under surface i s pal e
,
and th e s ides are

closely , darkly p unctu lated . The t ip of th e tai l i s
m ost frequ en tly of a fi ne red hue . The Ammodyte
atta in s to a l arge si ze . Schl ege l menti on s an indivi
dual be ing as th i ck in circumference as a ch i ld ’s arm .

I t i nhab i ts Dalmat i a an d Illyri a. Car in th ia and Hun

gary possess it ; but i t i s doub tfu l whether i t occurs
at al l in France

,
though i t has l ately been d iscovered

i n S i c i ly and i n the Morea . Its habi ts are much the
same as those of our common vi per, an d i ts pl aces
of abode are dry

,
rocky

,
or sandy cou ntri es

, Open or
covered with a sparse vegetation . M . Cantraine ih

forms us th at he very often met wi th i t i n Dalm ati a i n
the course of h is rambles, an d that i t i s so common in
certa i n pl aces

,
that peopl e are obl iged

,
when walking

out
,
to wear th ick boots to protect themse l ves from its

bi te . W hen i t b i tes i t rai ses i ts h ead and draws i t
backwards

,
previ ous to infl i cti ng the stroke . Though

n atural ly of an indol en t d i spos i ti on , i t b ecomes more
l i ve ly and active during the hot weather of summer.
The Ammodyte

,
accord ing to th e test imony of M .

Host, appears to be a n octurnal speci e s of serp en t ,
and commits great h avoc amongst field- mice

,
smal l

b i rds
,
and m any l izards . I t fal l s a prey i tsel f

,
h owever

,

to one of that tr ibe of an imals. The Sch el topus ik
(Pseudopus Pallasii) i s one of its most redoubtabl e
and bloody enem ies. Shi elded by i ts cu irass of ti l e
l ike

,
hard scales

,
i t i s proof agai nst the fangs of the

v iper
,
attacks it with impun i ty

,
and devours i t at

l e i sure .
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poison gl and i s al so l ess developed than i n the true
venomous serpents , form ing a narrow pear- shaped sac .
The sk in which covers the body

, is v ery l oose and

easily detached, and the scal es upon i t are general ly
smal l , i n som e so much so, that when the sk in i s d is
tended the body looks as if deprived ot i ts ep idermis .
There is a p ecul iari ty in the structure of the l ung ( for
there is on ly on e) i n sea- snakes which adapts th em for
their method of l i vi ng . I t i s a l ong n arrow canal ,
swol le n ou t in some parts of i ts course in to tol erably
s i zed sacs ; and as it extends as l ow down as n ear the
ex tremity of the i n testin e, it fulfil s at on ce both th e
functi on of an organ of resp irati on and a swimm ing
bladder.
Sea- serpents were kn own to the anc ients

,
but unfor

tunately they often confounded wi th th em vari ous fi shes
of an el ongated e el - shaped body. They seem to be
confi ned to th e i ntertr op ical seas, or th ose in the n eigh
bourhood of the trop ics. They are some times found i n
th e open ocean at great d istan ces from l an d, but i n
gen eral they appear to prefer li ving near the shore

,
or i n

th e mouth s of l arge r i vers where they find an abundant
supply of food ; su ch pl aces as th e Sunderbunds whi ch
form th e del ta of the G anges . All th e speci es bel onging
to th is fam ily, withou t exception , are venomous, though
some n atural i sts have asserted the contrary. Bid

'er~
ences of opini on

,
too

,
ex ist w i th regard to th eir n ature

and disposi tion several n atural i sts and travel l ers assert
i ng them to be of a gentle and peaceabl e temper

,
whi l e

others mai nta in the Opposi te . Dr. Russel l found i n
one or two speci es, that no provocati on cou ld exci te
them to bi te . M . L esson , after incl osi ng them i n
vessel s wi th fowl s, was not abl e to make them attack
the b i rds. M . S i ebold , on the testimony of Schlegel ,
asserts that the p el agi c serpents are not of a fierce dis
posi tion , and that during h is voyage from Batavi a to
Japan , he has caught many wi th a hand n et, l anded
them i n to the boat. and that th e sailors handl ed them
w ithout fear or any bad eff ects. Professor Reinwardt

,

who has frequen tly met with these serpents
,
confi rms

Siebold
’

s account of their qu i et
,
gentl e d isposi t ion . Dr.

Can tor, on the c ontrary, who had abu ndant oppor
tan‘ i ti cs i n Ind ia of seeing them

,
decl ares that they are

highly venomous and dangerous. After tak ing noti c e
of th e Opin ion s mention ed above

,
he says

,
an asser

ti on l ike th is , may easi ly m i sl ead travel lers, who by
care lessly handl ing an imals provided with weapons of
the most dangerous description

,
are

,
i f wounded

,
cer tain

to pay with thei r l i fe for their temen’

ty. I must th ere
fore from my own exper ience

,
assert that those spe ci es

wh ich I h ave observed in th e Bay of Bengal an d the
G angetic estuaries , are of very f erocious hab its, aswel l
in as out of water.”
Their m oti on in the water is very ac ti ve and grace

ful , and is described as being a sort of gliding on the
surface , when the sea i s calm , raising from tim e to time
th eir h ead above the wave, perh aps to breathe . They
are abl e sw immers, and the ir m ovements are executed
by repeated strokes of the tai l from righttoleft, succeeded
by a lateral and undul atory moti on of other parts of the
body . At times their agil i ty is described as being
ex treme , and thei r swimming most rapid. W hen
removed from the sea

,
however

,
th ey become bl i nded

,

COL UBR INE SERPENTS .
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The Black- backed Pelam is ( Pelamis b ico lor) .

l an ceol ate form
,
and broadest at its extrem i ty. The

head i s l ong, compressed, an d proj ecting in to an obtuse
beak. The mouth is large , and the eyes are l ateral
and of good siz e. The head an d beak are of a black
col our, and the sides an d bel ly yel low

,
with som e

obscure , black , round Spots towards the tai l , which is
s ingul arly spotted with wh i te , b l ack , an d yel l ow. Th is
speci es is the most widely diffused of all the Pelagi c
serpents . It is common on the coast of Coromandel ,
Pondicherry, M al abar, an d Bay of Bengal . It has
been met wi th on the coasts of Java, Born eo, New
Gu in ea, in th e Sea of theMoluccas, near th e Cel ebes ,

by the l ight con tracting the p up i l ; an d th en , in addi tion
to th e d i ffi cu l ty which they exper i en ce whil st attempt
i ng to support the ir sharply - keeled bodi es on dry land ,
th eir m ovemen ts becom e j ust as uncertai n and mal
adroi t as th ey are ni mbl e and swi ft i n th eir own elem en t.
Taken from the sea

,
and placed on dry ground or in

fresh water
,
th ey soon d i e .

The si ze of th ese serpents vari es in th e d i ff eren t
speci es. Some are n ot more than two feet and a hal f
l ong

,
whil st others reach a l ength of five fee t. The

femal es are ovov iv iparous, but th e sexes cann ot be
disti ngui shed extern al ly . These sea - serpents are
usual ly of a yel l owi sh col our, shading sometimes to a
green

,
somet imes to a b l ue, or to white , and mos t

frequen tly re l ieved by numerous bl acki sh bands, or by
l arge l ozenge - shaped spots di sposed in a tran sverse
manner al ong the back . In th e young the col ou rs are
general ly of a brighter hue than the adul ts, and th ese
feed upon sm al l fl oating crustacea.

THE BLACK-BACKED PELAM IS (Pclamz
'

s bicolor) ,
or th e NALLA—W HALAGELLEE PAM— represented in

Pl ate 4 , fig. 5, and fig. 13 an nexed—being common
i n al l th e part s of the sea frequented by sea- snakes, is
perhaps the on e best known i n European col l ection s .
I t i s abou t two feet four i n ches i n l ength , and about
thre e i n ches i n ci rcum feren ce i n th e th i ckest p art.
The skin i s very loosely attached to th e body, and is
un i form ly covered with smal l h exagonal scal es disp osed
in such a mann er as to resembl e th e ston es of a pave
ment. The body i s strong and thi ck , of a cyl indri cal
form i n th e an teri or part

,
bu t becomi ng compressed pos

teriorly, and term inat ing i n a sh ort, thi n, flat tail
,
of a
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CROCHORDE or JAVA .
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ofl
‘

Port-Jackson i n Austral i a, and on the coast ofNew
Zeal an d. I t occurs also in th e Pac ific Ocean

,
and is

said to be eaten by the natives of Tah i ti. Dr. Russell
says that the fi shermen of Viz agapatam assert that i t
seldom approache d the shore, and that it was a very
dangerous repti l e.
THE KADELL NAGAM (M icrocephalopbz

’

s gracilis)
is als o a native of the Ind ian seas ; Dr. Russell, who
was amongst th e first to descr ib e i t

,
having rece ived

his spec imen s from the coast of Tranquebar. It has
a very small head , a very long and sl ender neck, and
the body, which i s of a considerab ly l arger size , be~
comes a l i ttl e compressed as it approaches the tai l

,

wh ich is short, flat, an d two - edged . I t has a narrow
mouth , smal l te eth , and very smal l gl obu l ar eyes . It
attain s the l ength of two fee t n i ne i nches

,
and i s of a

br ight blue colour
,
wi th cross yel l ow bands

, more
especi al ly on the neck and tail . The bel ly i s of a
l ighter yel l ow, with fain t bl ue bands . Accord ing to
Dr. Russel l , th e b i te of th is serpen t is reputed by th e
natives of India to be not l ess dangerous th an that
of th e c obra de capell o .

THE VALAKADYEN (Enhydrina valafradyen) , from
the Indian seas, has a cyl i ndri cal body, of n early equal
th ickn ess throughou t, or sl ightly swollen i n the middl e ,
an d a short, compressed, double - edged ta il. I t has an
obl ong, compressed head , a wide mouth , a blunt muzzl e ,
and smal l rou nd eyes, placed h igh on the head. I t is
about three feet three i nches long, th e tai l of i tsel f being
four and a half inches . The uppe r part of the body
is of a blu ish -

gray col our, and the bel ly yel l ow.

The Valakadyen, as i t i s call ed by th e nati ves of
India, is represen ted by them as very venomous

,
i ts

bi te being asserted to be infal l ib ly mortal
,
i f proper

remedi es are not instan tly appl ied. Schl ege l considers
thi s Spec i es to be iden ti cal wi th another serpent de
scribed by Dr. Russel l under the n ame of th e Hoogli
Pattee. This snake was one of which Russe ll had
living specimens, an d which h e kep t in order to test
their venomous powers . A fowl b i tten in the th igh
by an i nd ividual of th is speci es exp ired , he says, in
five m inutes.
THE ACROCHORDIANS (Acrochordz

’

na) are inter
m edi ate between the Pe l agic or Sea serpents an d th e
Fluviati l e Speci es . In th is smal l fam ily th e head,
in stead of being covered wi th sh i el ds , i s covered wi th
small scal es like those of th e body, which are descr ibed
by Dumeril an d Bibron as granul ated tubercl es inserted
in to the ski n . The speci es too

,
are for th e most part

found l i ving i n rivers. Schl egel consi ders them as

boas adapted by the ir organ ization to l i ve in water:
They have the prehensile tail of these l arger ser

pen ts
,
bu t at the sam e time th is organ is i n gen eral

flattene d so as to serve the purpose of an oar or rud
der . The head and teeth are. on the sam e type as th e
boas ; but the posi tion of the nostri l s and eyes, the
manner inwhich the mou th can be hermetically cl osed ,
the compressed form of the body , which i s furnished
with a keel on the under surface , and the absen ce of
the Spurs or books at th e side of th e vent

,
al l bring

them more cl osely to the Pe lagi c or Sea serpents .
They have not yet bee n experimentally proved to be
poisonous, nor are they i ncon testably in nocuous. The

spec ies are few , and as yet have only. been observed in
intertrop i cal Asi a .

THE BANDED CHERSYDRUS (Cbersydrus granula
tus or f asciatus) is found in the ri vers and on the edge
of th e sea, in th e pen insula of M al acca and ne ighbour
ing i sl ands , i n the Bay of Man i l l a , NewGu inea, Timer,
Java, Sumatra, and the coast of Coromandel . In size
i t does n ot exceed three feet . Dr. Can tor foun d i t i n
tol erabl e abundance in th e Sea of Mal acca

,
where i t

ofte n occurs amongst th e fi shes taken in th e fisher
men ’s n ets . A femal e taken in th at way

,
he says

,

three or four miles from the coast of Penang
,
mea

sured thre e feet l ong an d four i nches i n ci rcumference
,

an d had si x eggs . These were cyl i nd ri cal
,
soft

,
or

wi th a wh itish m embranous shel l , and were an in ch
and a hal f l ong. Each egg contained a young on e

,

el even inches l ong. By i ts m ode of feed ing and its
gen eral hab its, he adds, th is serpen t resembl es th e
venomous Pelagi c species . In the water it is li vely ;
but on lan d, and especi all y i n th e l ight of day, i t
appears b lind , an d its movements sl ow and uncertain .
THE ACROCHORDEOF JAVA (Acrochordws Jetsam

cum— represen ted i n P l ate 4
,

fig G— i s of a very
robust form

,
wi th a flattened bel ly and a con ical tail ,

which i s very shor t in proport ion to th e body, an d
te rm inates in a poin t rough with tubercl es. The
Swedish naturali st B ornstedt was the fi rst to descr ibe
thi s serpent as occurri ng in th e i sland of Java, and Dr.
Can tor has si nc e found i t i n th e i sl and ofPenang. The
Malays, says Dr. Cantor, dec lare th is serpen t to be
rare . During a soj ourn of?twen ty years at S ingapore,
Dr.

_

Montgomery only observed a specimen once .
The Malays know it by the name of U

’

lar Karong
or U ’

lar L aut. The physiognomy of this serpent is
said by Dumeril to resembl e very much that of an

Engl i sh bul l - dog
, the head be ing broad and the muzzl e

short and blun t. The individual mention ed by H orn
stedt measured eight fee t i n l engt h .

THE FLUVIA
A

TILE
‘

OR FRESH -WATER SNAKES (Ho

malopsz
’

na) are nearly equal in n umber to the Pelagic
group

,
abou t thi rty - si x being described in the Museum

catalogu e . W e know relati vely very l i ttl e of the i r
habi ts

,
most of the Species

“ wh ich have been observed
l i ving almos t con tinual ly in the water . They are
almost all natives of in tertropi cal coun tries, and have
been m et with in Indi a and Ch ina , Java, Borneo , the
W est Indi es, and the warm parts of North and Sou th
Ameri ca . Many of them attai n con siderabl e dimen
sions

,
but they rarely exceed four feet i n length ,

though they are as th ick as a man ‘s arm. The great
proporti on of them are truly aquati c , and appear par
ticularly formed for peopl ing the immense extents of
fresh waters found i n the intertropical countr ies of
Asi a an d Ameri ca, an d wh ich swarm wi th fi sh, of
which they make the i r ch ief food . They have a
peculiar appearance . The great d isproportions of form
—a short, con ical , and robust ta il ; a head ex tremely
broad

,
th ick

,
bl un t

,
short

,
and covered with pla tes of

a very irregular and inconstan t form ; a short obtuse
muzzle small nostril s, and l i ttl e eyes d irec ted upwards
— all th ese characters concur to render th e aspect o f
these animal s at once h ideous and disgus t in g . Never
theless th ey are qu i te harm l ess, in sp i te of the mal ign i ty
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of the i r appearan ce . The spec ies are , general ly speak ing,
of a very sombre hue . The upper part of the body is
of a brownish ol i ve or black ish ti n t ; th e under part i s
gen eral ly yel low

,
marked with l arge square spo ts, and

some of the Speci es are spotted , wh i le others are
adorned wi th rays or transverse bands. The young
are usual ly marked wi th more lively col ours than the
adul ts .
THE LARGE-CHEEKED HOMALOPSIS (Homalopsis

buccata)—fig. 14— i s on e of th e most ch aracteri sti c
Species of th e group , and one of th e best known .

This serpent attains th e l ength of four feet
,
an d a ci r

cumference of an i nch and a hal f. The body i s a li ttl e
c ompressed

,
an d th e ta i l , whi ch occupies abou t a quar

ter of th e to tal length
, is con i cal , rob ust,

'

and i s n ot
d istinct from th e trunk

,
which

,
h owever

,
becomes con

siderably more sl ender towards the posteri or extrem i ty .

The head i s b road at the base
,
extremely thi ck

,
h igh

,

con ical . The m uzzl e i s short
,
an d trun cate at the t ip .

The m uscles conn ected wi th the j aws are wel l de ve
l oped , and the sal i vary glands are very l arge . This
produces a swel l i ng in th e region of the cheeks

,
wh ich

are very proj ecti ng, and gi ves the h ead a heart- shape
that causes it to resembl e that of the vipers. Indeed

Fig. 14.

The Large- checked Homalopsis ( Homalopsis b accata) .

th is serpen t has been described as venomous
,
and some

au thors have , on accou n t of the viperi n e aspec t of the
head, actual ly pl aced i t amongst the tru ly ven omous
spec ies . The teeth too of th is Ophid ian are m uch
m ore curved posteri or-ly than i n ord inary cases , and a t
the posteri or par t of the j aw they Show a grooved or
fu rrowed structure , which has gi ven r ise to strong sus
picions as to i ts venomous natu re . Schlegel

,
however

,

asserts that al l th e spec ies of th is group are i nnocuous
.

I t was considered at one t ime that th i s serpent was
peculi ar to Java

,
where i t was origi nal ly found i nh ab i t

ing the large fresh - water l ak es i n the western parts of
that i sl and . Besides Java , however, i t has been found
i n Bengal and Sumatra .

THEWAMPUM SNAKE (F aranciaf ascz
'

ata) is an other
Speci es of th is group , but instead of i nhabiting Asi a i s
found in America . It atta i n s a l ength of n ear fi ve fee t,
and a circumference of three and a half i nches

.
The

body i s elongated an d almost cyl indri cal , taperi ng
only towards the commencemen t of the tail , which i s
remarkably short, con i cal , and term inates rath er abrup tly
i n a Sl ight poin t. It is of a b l u ish - b l ack col our above

,

the s ides being marked with transverse bl otches of
br ight red . A specimen was kept al ive in th emenageri e
of the Garden of Pl ants at Paris for fi fteen months

,
but

dur ing the whole of that time i t could not be induced
to take any nourishm ent whi ch was presented to i t. It
i s a native of North Ameri ca

,
be ing found in Lou i s iana

an d South Carol ina. Catesby was one of the first
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authors to m ake th is spec i es k nown . He says i t re

ceives i ts nam e from the resembl ance i t has to India n
money cal l ed wampum,

which i s m ade of sh el l s c u t
i n to regu l ar p i eces

,
and strung wi th a mi xture of bl u e

and whi te. Some of these snakes are l arge
,
bei ng five

fee t i n l ength ; ye t there i s n o harm i n the i r b i te b ut
as al l th e largest snakes are venomous

,
so wil l th ey

devour what an im al s they are abl e to overcome .

FAM ILY lI.—BOAS (Boidce) .

The family of Boas (Boidce) contains a considerabl e
number of speci es , upwards of forty being des cr ibed i n
th e Museum catal ogu e . They are

,
general ly speak ing,

th e l argest of all th e serpen t tribe
,
and are characterized

by several very disti n ctiv e marks. The greater number
of th em have , i n the proper sign ificati on of th e word , a
prehensi l e tai l , which , though Short, i s excel l ently fi tted
for graspi ng branches of trees or other such objects.
They possess rudimentary h inder extrem i ties

,
wh ich

are devel oped under the ski n . T hese consis t of several
smal l bones, whi ch term inate i n a horny spur not un l ike
the spu rs of the common fowl

,
and wh ich pen etrate the

sk in and proj ect extern al ly a l i ttl e i n fron t of the ven t.
The body is parti cu l arly wel l organ ized for twi sti ng and
twi n ing rou nd other bod i es ; and the scal es whi ch co ver
i t are smal l and numerou s . As they advance upwards
upon the head and forwards upon the bel ly

,
i t causes

the abdom inal pl ates to be smal l an d very n arrow , and
those on the head to be of a less regular form than i n
most others of the Col ubrin e order .
Accord ing to Pl i ny and som e later au thors

,
th e n ame

Boa. i s derived from the L ati n word bos, an ox , because
th ey bel i eve d that th e young repti l es were i n the habi t
of foll owi ng the cattl e i n th e fie lds

,
an d l ivi ng on the

m ilk of c ows. This fabl e is not th e on ly one that is cur
ren t in early wri ters c on cern i ng these huge creatures as
i s the case for i n stan ce with regard to th eir S iz e. Aris
totle speaks of Afri can serpents of such a length as to
be abl e to overturn a gall ey with three oars. Pliny
tell s us of an Indian Speci es swal lowi ng l arge stage and
bu lls. El ian men tions huge serpents of from eigh ty to
one hundred cubi ts i n l ength , and Su eton ius asserts
th at th ere was exh ibi ted at Rome

,
u nder Augustu s

Caesar, a livi ng serpen t fi fty cub i ts i n l eng th . Modern
travellers and writers are n ot much beh ind these
an ci en t au thors i n th eir marvel l ous tal es of th e siz e of
the Boas. George Andersen , i n his Travels in th e
East,” tel l s u s that in the i sland of Java th ere are ser~
pen ts l arge enough to swal l ow men ent ire

. Baldaeus
,

i n his Description of Ceylon ” i n forms us that he found
serpen ts there, e ight, n ine , and ten ells l ong ( from th irty
to th irty - six feet) , but that there are much larger ones
in Java , as wel l as in Banda, where on e’ was taken
which had swallowed a stag, and an othe r which had
swal l owed a woman entire . Charles Owen

, in his
“Natural H i story of Serpents, says

,
that in Batav ia

.th ere are serpents fi fty feet i n l ength . Marco Pol o
te lls u s in his Travels,” that in th e isl and of Carajan
very l arge serpents are seen

,
te n paces i n length

,
and

ten hands - breadths in circumferen ce . Father Gumilla,
in hi s “His tory of Orin oko

,

” menti ons th e occurrence
there of serp ents upwards of forty fee t l ong. Bosman

,
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i n his “Descr ip ti on of Gu in ea and the G ol d Coast ,
i n forms us that though the l argest h e saw h imsel f was
twenty fee t

,
that there existed m any much l arger i n

th e i nterior
,
where h i s cou ntry men often foun d i n the i r

s tomachs not only whol e an imals, but m en entire .
Labat tel l s u s that on the river Kurbal i , on the west
c oast of Afri ca, serpen ts are to be seen th irty feet l ong ,
an d capabl e of swal l owi ng an ox and i n the Moluccas
we are tol d of serpen ts upwards of th irty fee t in l ength
and one foot i n c ircumferen ce . Schl egel , however , a
cauti ous and consci en tious au thor

,
remarks upon th is

subjec t
,
that though the Boa constri ctor i s gen eral ly

held up as of an enormous S i ze
,
he i s perfectl y satisfied

that i t rarely attai n s a length of nine or ten feet ; that
the l argest Python s seldom exceed eigh teen or twen ty ;
and th at th e Anaconda i tsel f ( th e l argest speci es of the
fam i ly) is now - a- days never m et with exceedi ng twenty
or twenty - five feet

,
and of the circumferen ce of a man’s

th igh . M . Boi e , who i n his travel s i n Indi a had many
opportu n i ties of obser vi ng these animal s

,
te ll s u s that i n

Spi te of his a'ss iduous researches he was n ever ab l e t o
procure Python s even of th e s ize we have menti on ed .

*

It is sai d that after havi ng ki l l ed th ei r prey, they
l ubric ate the body al l over w i th a th i ck l ayer of sal iva

,

i n order to accelerate its putrefacti on and fac i l i tate i ts
degl uti tion . Now

,
says Schl ege l

,
the mouth of th e

Boas i s real ly not wider than i n many other serpents ,
th e j aws are not more d i l atab le , an d the sal i vary glands,
wh ich ought to be abl e to secrete su ch a prodigi ou s
quanti ty of sal iva

,
and therefore ought to be very large

,

are on th e con trary much less devel oped than i n a
great number of other serpents. Mr. Broderip, i n the
articl e Boidce i n the Engl ish Cycl opaedi a says , There
i s general ly i n these descriptions an accoun t of the fleshy
tongue of the rep ti le , an d of i ts appl icat i on to the dead
anim al for the purpose of covering i t with sal iva pre vi ous
to th e operati on of swallowing it. W e have fre
quently watched constri cti ng serpents wh i l e taki ng the ir
prey,and i t is alm ost superfluous to add that they never
covered their vi c t im with sal i va from the i r tong ue before
deglu titi on . The mucus is n ot poured out t i l l i t is
requ ired to lubricate the di lated j aws and throat for th e
d isproporti oned feast. M . Boi e, quoted above, i n
Ind ia

,
and the Pri nce of Neuwi ed, inAmeri ca, agree in

s tati ng th at th ese large repti l es on ly prey i n general upon
mammal i a of a smal l s ize , adul t i ndi vidual s al on e being
abl e to master young pigs and those smal l deer known
by the name of M un tjac . Large mammal i a an d man ,
they afli rm,

are n ever in danger of being attacked by
these creatures

,
and the natives cou l d not i nform them

of even a chi l d having ever run any ri sk . Enough of
sober truth

,
however

,
remains to make the study of

th ese large serpen ts exceedingly i n teresti ng. The body
dimi n ish es i n Si ze gradual ly towards th e two extrem ities ,
being much thicker in th e m iddl e . I t is always con
siderably compressed. The tail is Short, som ewhat
c on i cal

,
and most frequently terminated in a short

,
blu n t

poin t. I t is always prehens i l e— that i s
,
owing to th e

directi on of th e articul ar surfaces of th e vertebrae i t can

The largest spec imens of stu ff ed snakes in the col lect ion
of the Bri t ish Museum are as fol lows —Python Sebec , fifteenfeet ; Boa constrictor, thirteen feet ; and Anaconda, twelve
feet .

eas i ly rol l itsel f i nwardly
,
fasten i tsel f to objects whi ch

perm i t th emsel ves to be l ai d hol d of
,
and is thus abl e

to su sta i n the we ight of th e whol e body withou t the
serpen t being obl iged to employ much force for that
purpose . The head i s always d ist inct from the trunk

,

broad, rath er long , con i cal , depressed , and term i nated
by a m uzzl e

,
whi ch is most frequently el ongated and

blun t at the tip . The pl ates or scal es wh ich cover
th e edges of th e l ips ( the labialplates) are i n a number
of Spec ies (more particul arly th e Pythons) hol l owed
out in th e form of more or l ess deep p i ts , an organ iza
tion pecul iar to these an im als

,
and of wh ich we do n ot

know the use . The bones of the head are exceedingly
strong. The teeth are pretty large

,
al l sol id , cl ose set,

an d poin t ing backwards
,
and i n crease in S i z e as they

approach the t ip of th e m uzzl e . The pal ate i s in
gen eral provided wi th teeth also

,
nearly as wel l

developed as those of the j aws. The ribs are robust,
l ong

,
an d curved ; and th e arti culati ng surfaces of th e

vertebrae are d irected i n su ch a way th at th e body
of the serpent can eas i l y be rol l ed spiral ly i nwards .
W e h ave already al l uded to th e ex istence of rud i
mentary hi nder extremi ti es i n th i s fam i ly . These
con si st of a legbone, or tibia, two tarsal bones, and
a metatarsal bone , all de vel oped under the sk in , and
to the l ast of wh ich i s attached a h orny spur , or n ail ,
which pen etrates th e sk in an d proj ects ex ternal ly .

— See

Pl ate 8, fig . 18. These Spurs are moved by smal l
m uscl es attached to the bones, an d are u seful to th e
an imal i n climbing trees and perhaps inh olding fast i ts
prey . Boas are endowed wi th prodigi ou s muscul ar
force

,
and though th is m ay be also exaggerated, we

may yet conce ive
,
from an i nspect i on of th e muscl es

attached to th e r ibs
,
of what amaz ing power a serpen t

twenty feet long
,
and as th ick as a man ’s th igh , may

real ly possess .
They are very rarely seen , however, to use th i s

power in capt ivi ty . Such as have been seen i n Europe
are general ly very gen tl e , n o provocati on being abl e to
inc i te th em to pu t forth th e ir s trength , and their m ove
ments are very sl ow. They are, many of them, of
brill i an t col ours , though these disappear after death .

Unl ike th e general i ty of serpen ts , th ei r col ours do not
become pal e with age , but, on the contrary, become
more viv id

,
th e design rema ini ng very d is ti nct at al l

periods of the ir life .

“As far as our expe ri ence goes ,
says Schl egel , “ the femal es appear to be th i cker in th e
body than the mal es

,
wh il e the rud imentary legs, on the

other hand
,
appear to be more strongly devel oped i n

the mal e than i n the femal e .” The Boas are wel l kn own
to take the ir prey by stratagem .

“Hot steam ing
morasses

,
the swampy margin of ri vers, th e borders o f

l akes
,
th e tangled underwood that skirts the dark and

marshy forest— these are the i r favour i te abodes and
there

,

' with . its prehen si l e tail twisted round some
aquati c Shrub or tree, th e huge reptil e l ies in wa i t
si len tly and pati en tly

,
stretched on the bank , or hal f

float ing in the water, ti l l som e un fortunate an imal
chance to pass that way

,
or ventures to the water to

quen ch i ts thirst, when , wi th amaz ing veloc i ty, i t darts
upon i ts vi ct im

,
se izes it w i th its Sharp strong teeth ,

an d
,
wi th the qu i ckness of thought, tw ists i ts huge bulk

i n many folds r ound the body of its prey , an d crushes
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i t to death . W he n thoroughly flatten ed out, i t S l owl y
begin s to swal l ow it

,
commenc ing always wi th th e head .

If the an imal it has devoured be l arge , th e act occ upi es
som e considerab le time

,
an d the huge creature th en

s inks i n to a s tate of l ethargic stupor , and may easi ly be
mastered . Boas may be tamed aswell as Rattl esn akes ,
and both in America and Africa have had religious
ri tes and homage paid to them .

The Speci es of the fam ily Boidce are d i vi ded into two
l arge secti ons —I. Those wh ich have the ta i l s trongly
prehensil e , th e Spurs l arge and exposed, th e head
el ongate

,
distinct from the n eck , and the muzzle trun

cated. The eyes are nocturnal , the pupil b e ing oblong,
erect. I I. Those wh ich have the tai l very Short an d
only sl igh tly prehens i l e

,
or

, in som e, n ot prehensi l e
at all. The ' head i n th ese is very small , and n ot
d istinct from the body. The Spurs are smal l , in some
be ing qu i te disti nctly v is ible external ly , but i n others
h idden under the skin .

In th e first divis ion we have two subfami l i es , the
Pythons (Pyt/zonina) and the Boas (Boina) .
The Py thons are d istingui shed by th eir h av ing the

pl ates u n der the tail ( subcaudal pl ates) i n two rows ;
distin ct i n termax il l ary or can in e tee th ; th e upper part
of th e orb i t formed by a part icu l ar bon e ; an d the
pl ates on the lip s ( l abial p lates) more or l ess deeply
p i tted.
The Boas are d istingu ished by their subcaudal

plates being enti re
,
i n on ly one row

,
and n o in ter

maxill a ry or canin e tee th at al l . The Pythons are al l
n ati ves of the Old W orld. The greater number of the
Boas are natives of Ameri ca .

THE ROCK SNAKE (Python molurus)— r_epresented
Fig . 15.

Head of the Rock Snake ( Py thonmoluru s) .

l arger S iz e. M . Reinwardt, as Schlegel i n forms us,
brought from thence to Europe a skel eton of th is
spec ies wh ich exceeded seventeen fe et. “ The Mal ays
of Java ,” he says , cal l i t Onl ar - Sawa or Onl ar -Rava.

It i nh ab i ts l ow, Shady , marshy, or inundated pl aces,
and appears to del igh t in rice - fields. I t i s sai d to reach
the length of twenty ~five feet

,
but th e l argest I have

ever seen only measured seventeen . The natives draw
a good omen from the n e ighbourhood of th is serpen t

.

I have sometimes found i n its stomach the hoofs of
deer, and i t attacks al so p igs . M . Boie

,
a corre

spondent of Schl egel , and who has been mention ed
before, th us wr i tes Thi s Python somet imes atta ins
an enormous size. It attacks p igs

,
and the deer cal l ed

M untj ac, but human be ings have nothing to fear from

i n Pl ate 5, fig. 1 , Pl ate 8, figs. 2 , 2 a ( Skel eton and
skul l ) , and fig. 15 annexed— i s on e of th e most remark
abl e speci e s of th is subfam ily , and i s a native of
India

,
and some of th e l arge islands , as Java, &c. I t

gen erally occurs from seven to thir teen feet in l ength ,
but even Schl egel menti ons havi ng h imself seen one

that m easured twen ty feet. The col ours are br illian t
and l i vely. A pal e yel l owish coff ee - brown col our pre
dom inates on the upper parts, l osing itsel f i n n umerous
gray marblings on the flanks, whi ch scarcely allows the
beautiful yel l ow col our of th e ground to be seen , but
wh i ch spreads un i formly over th e belly. The head i s
vari egated w ith red ; the muzz l e is marked with a
square browni sh - bl ack spot

,
another i s seen above the

eye
,
and a th ird , broad and cl ub - shaped , is prol onged

from beh in d the eye to th e n eck . The iri s i s of a
golden yel l ow col ou r. The adults are more bri l l ian tly
col oured than the young. The head i s di stinc t from
the body, is tol erab ly broad, el ongate, depressed on the
summ i t

,
and term inates i n a narrow rounded muzzl e.

The nostri ls, l arge an d round, are sl ightly distan t from
each other, an d are directed backwards . The eye is
nearly l ateral, and directed S l ightly forwards. The tai l
is much smal ler i n ci rcumferen ce than the trunk , and
i s rath er short an d coni cal . On the continen t of India
th is serpen t is known to th e natives by the name of
th e Bora or P cclda P oda, bu t by the Engli sh i s call ed
the Rock Snake . Russel l

,
who describes it

,
says he

never saw one exceeding ten feet in l ength
,
and states

that he
‘

has observed them twisting themsel ves round
tne arms of th e snakemen, who m erely compl ai ned of
the arm being benumbed by th ei r grasp . In th e i sl and
of Java, however, they would appear to grow to a much

i t. I ts muscul ar power is aston ish ing. An i n dividual ,
th e thickness of a man ’s th igh , wh ich had j ust been
taken

,
escaped from a cage made for containing wil d

an im als
,
breaking the iron bars wh ich cl osed the

entrance . Indi viduals of such a S i ze, however, are
very rare . Specimens of th is Species h ave not unfre
quently been brough t al i ve to Europe, an d not l ong ago
four exampl es of it were to be seen in th e Zool ogi cal
Gardens

,
Regent’s Park . An accou nt of th e hab i ts of

some which were kep t ali ve i n Par is has been g iven us
by Schlegel. They were from seven to ten an d thir
teen feet l ong

,
an d were brough t from Bengal . In

the ir general disposi ti on they were m ild and gentl e,
an d very sl ow i n the ir m ovements

,
even al though pro

voked. They were kept i n a box enveloped in flannel,
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and l ay qui te tranquil
,
al l ow ing themselves to be taken

ou t to be exh ibi ted to th e n umerous spectators who
visi ted the menageri e. They appeared to be i n a con
tinual state of stupefaction , not paying the sl igh test
atten ti on to any th ing that passed aroun d them . Food
was given. to them once in e ight days, but even then
they were not always d isposed to se i ze the an imal s
given to them ,

refused even to attack them for two or
three days, and sometimes were absol u tely ob l iged to
be provoked to b i te th em . W hen they did attack them ,

th ey always sei zed hol d of them b y their teeth , and
having once secured the ir prey by plun ging thei r
tee th into th e poor creature ’s h ead

,
they twi sted the i r

body in fol ds aroun d i t
,
and crushed i t to death at once .

Having k i l l ed the an im al
,
th ey l i ck ed it before they

began to swal l ow i t
,
and made n o haste to execute th i s

Operati on
,
which, on the contrary, l asted sometimes

two or three hours . They always began with th e head
,

and the prey was evidently i ntroduced i nto th e gul l e t
by the eff orts of al l th e musc l es of the anteri or part of
the body being brought i n to ac ti on simul taneously .

This action being repeated only at cons iderabl e i nter
Vals

,
th e process of degl uti ti on occup i es a pretty con

siderable Space of tim e . I n th e Z oological Journal
Mr. Broderip gi ves a very i nteresting accoun t of th e
method of these creatures’ sei z ing

, k i l l i ng, an d swal

l owi ng thei r prey
,
as observed by h im in the menageri e

of th e Tower of L ondon
,
but we m ust refer the

reader to the origin al . I t is a curi ou s fact i n th e
history of serpents that th e Python s pl ace the i r eggs
i n a group and cover th em wi th the ir body, ‘ as i f
h atch ing them . This ci rcumstanc e was fi rst n ot iced
by Mr. Benn ett i n th i s country

,
who gi ves in hi s

account of it a figure of the snake on i ts eggs .
M . L amare Pi cqu et communi cated thi s fact to the
Academy of Sc ien ces i n Pari s

,
when the fact was also

verifi ed i n th e Garden of Pl ants . A specimen of
Python was sen t over by Mr. Kuhl

,
and pl aced in th e

menageri e there. She l ai d fi fteen eggs
,
collected

them together
,
and co i l ed hersel f round them i n the

shape of a sp iral con e
,
her head at the top

,
the eggs

lying wi th i n . The temperature of th e snake
,
i t was

observed
,
was increased during the time

,
an d she ate

nothi ng
,
but drank greed i ly

,
during fifty

- six days.
D i rectly th e young were born she l eft them to them
sel ves , though she h ad n ever qu i tted the eggs duri ng
the above peri od .

THE ULAR- SAWA (Python recticulatus) i s an oth er
East Indian Python . Th is speci es i s a n ati ve of the
c on tinen t of India, the i sl and of Java , an d Borneo . I t
has ofte n been confounded wi th the preced ing

,
and i n

Java bo th are designated by the same n ame . I t i s
rather smal l er, atta ining to the l ength of from twelve
to six teen fe et, and the c ircumferen ce of rath er more
than a man ’s arm . L acepede says i t is one of the

most beautiful , and at th e same t ime largest serpents
of the island of Java , and rece ives from the i nhabi tan ts
the n ame of Oular—Sawa ( serpen t of th e ri ce fields) ,
because i t prefers to make i ts dwel l ing i n these pl aces.
Its general l ength in such si tu ati ons

,
he says

,
i s about

n in e fee t ; but i nd iv idual s whi ch l ive i n th ickets i n Open ,
el evated regi ons, atta i n a .

much l arger s ize
,
and have

been compared to the heigh t of a tree 1 Its ch i ef food

consists of m ice, rats, and b i rds, but occasi onal ly much
l arger an imals are made i ts vi ctims . The predominat
i ng c ol ours of this serpen t are blue and yel l ow

,
or gold

and black .

The Afri can speci es of Python are equal ly remark
abl e with those of India.
THE GUINEA ROCK SNAKE (Horlulia Sebaa) , con

sidered by some au thors as a mere vari ety of the
_

preceding species, i s peculiar to Afr ica, especial ly the
west coast, and attai ns to a l arge si ze . Adanson
m en ti ons having seen i ndi vidual s in Senegal twenty
two feet i n l ength , an d eight i n ches in c ircumference .

Two or three years ago a l ive specimen was to be seen
in th e Zool ogi cal Gardens, Regent’s Park , which was
estim ated to weigh abou t a hundredwe ight. I t i s
r emarkabl e for th e bri l l i an cy of its col ours and the
l ustre of its scal es . The upper part of the body pre
sents

,
on a yel low groun d

,
a seri es of l arge ri ngs of a

brown or black .col our
,
edged wi th grayish - white

,
and

so pl aced as to form a sort of chain al ong the back .

This speci e s of serpen t has been described by several
travel l ers, who mention i t as being held sacred by the
na ti ves of the west coast of Afri ca . In th e begin n ing
of l ast centu ry , Bosman , a Dutch travel l er, in his
description of th e coast of Guinea, gives us a good
many detai l s of the worship pai d by the inhabitants
of that coast to th is serpent. Desmarchais, a French
travel l er, gi ves a somewh at s im i l ar accoun t of th i s
serpen t - worsh ip amongst the natives of the ki ngdom
of

‘

W hidah . Th i s serpent, he says, i s on e of the most
remarkabl e species that supersti t ion has made a
di vin i ty of. In th e k ingdom of Juida (Wh i dah) , on
the west coast of Africa

,
i t is very common , and al tars

are erected for its. worsh ip . This pretended god
,

which i s cal l ed the Serpent Fétiche, wh ich s ign ifies
the Preserver, has as magn ificen t a templ e erected
to i t as can be made by the rude art of the Negroes.
It rece ives there the ri chest offeri ngs : stud's of silk ,
tri nkets

,
th e best m eats and drinks of the country

,
and

even herds of cattle . Thus the pr iests who serve it
enj oy a cons iderabl e revenu e , possess immense lands,
and command a great number of slaves. In order
that n othing m igh t be wanting for the grat ificati on
of thei r p leasures, they force the priestesses , each year
abou t the tim e the m a ize begins to grow green , to
run al l over th e town of Juida and the neighbouring
vil l ages. Arm ed w i th a th i ck cl ub

,
and seconded by

the pri ests
,
they knock down withou t p ity al l who dare

to resist them
,
and force the most beauti ful Negresses

to foll ow them in to th e templ e . The load of super
stitious credul i ty weigh s so heavy on the head of the
Negroes

,
th at these girl s bel ieve th at they are going to

be honoured by the approach of th e Protector Serpent,
and th at i t is to h is l ove they are to be gi ven up.

Previous to the tim e for being admi tted i n to the pre
sence of th e pretended dei ty

,
they are obl iged to sub

m i t to a pain ful and barbarous c eremony, for cru elty
almost always springs from supersti t ion . Thei r ski n
i n a l l parts of the i r body i s stamped , by means of i ron
bodk ins

,
wi th figures of flowers and an imals, espec i all y

serpen ts . The p ri estesses thus con secrate them to the
se rv ice of the ir god ; and i t is i n va in tha t the unfor
tunate creatures u tter the m ost pl ai n ti ve cries in order



to arres t th e tormen t they are exper ien cing ; nothing
stops the ir i nhuman zeal . W hen the ski n of th ese
poor v ict ims is h ealed

,
i t resembl es

,
i t is said

,
a flowered

bl ack sati n , an d renders them for ever afterwards the
object of the ven erati on of the Negroes. W hen the
time arr i ves for the god to rece ive th e favoured Negress

,

she is made to descend i n to a dark cave
,
whi l st the

pri estesses and the other young g irl s celebrate her‘
desti ny by dances an d hymns

,
which they accompany

wi th th e musi c of many cl amorous i nstrumen ts .
W hen the youngNegress l eaves the cavern she receives
th e ti tl e of the serpent’s wif e.
For a l ong t ime th i s Rock Sn ake was very rare in

European coll ecti ons, because the natives in that p art
of Afr ica in wh ich i t is found were proh ibi ted

,
under

pain of death
,
from send ing Spec imens out

‘ of the
coun try

,
or eve n g iv ing any sk ins to strangers . They

were not al l owed to be k i l l ed or even i njured in

the sl ightest degree . “ The reverence and respect
wh ich the Negroes preserve for thi s sn ake is so

great,” says Bosman , “ that i f a Bl ack shou ld dare
touch one of them w ith a stick

,
or any otherwise hurt

h im
,
he i s a dead man

,
and cer ta inly condemn

’

d to
the flames. A l ong time past

,
when the English fi rst

began to trade here
,
there happen ’d a very rem ark

abl e and trag ical e ven t. An Engl i sh captai n be ing
landed

,
some of h i s m en

,
and part of h is cargo

,
th ey

found a snake i n thei r house wh ich they immed iate ly
k i l l ed w i thout the l east scrup le and not doubting they
had done a good work

,
threw ou t th e dead snake at

thei r door ; where being found by the Negroes i n th e
morn ing, th e Engl i sh preven ti ng the quest ion who h ad
done the fac t, ascrib ’d the honour to themselves ; which
so incens

’

d the natives
,
that they fur i ously fel l on th e

English, kill
’
d them all

,
an d burned the house and

goods .” The habi ts of th i s serpent are very gentl e
,

because i t has no en em ies i n that part of th e country
to fear or to d efend i tsel f agai nst. Ou t of their rel igi ous
respect for i t, the nati ves try to remove al l such an imals
as m ight prove h urtful to i t. Even such as m ight prove
benefici al to th e coun try otherwise

,
are excl uded from

their shores shoul d th ey threaten to i nj ure their ven e
rated snake. The h og especi ally , wh i ch preys parti
cularly upon several spec ies of these rept il es

,
and wh ich

i s well kn own to attack with impunity the most ven o
mous of them , i s p ursued in th e ki ngdom of Whidah
as a public en emy ; th e Negroes seeing only in th i s
val uable an imal an enemy wh ich devours the ir god

.
_

In consequence of th is protecting care and ki ndness to
them , th ese l arge snakes appear to be qu i te fam i liar
with man , and are sai d to be so tame as to readi ly al low
themselves to be taken up and handl ed and p layed
wi th , wi thout th e slightest danger be ing incurred.

They make a good return too for th e kindness they
receive at th e hands of the n ati ves

,
for they attack an d

destroy the venomousserpents with wh ich the kingdom
of W hidah abounds , and seem to confine the i r an t ipathy
to inj uri ous repti l es

,
and insects

,
and worms whic h

devastate thei r fiel ds.
THENATAL ROCK SNAKE, another spec i es ofPyth on
(Hortulia natalensis) , i s found is South Afri ca , where
it attains a l arge s i ze . It was fi rst described by Sir
Andrew Smith . The Specim enfigured by h im i n his

“ Sou th Afri can Zool ogy measured only twelve fee t
three inches but he says i t occasi onal ly attai n s a much
greater size

,
and the nati ves i nformed him that indivi

duals have been seen whose circumferen ce was equal
to that of th e body of a stou t man . He h imsel f saw a
skin which measured twenty - five feet, though a porti on
of the tail was defici en t. Though not worshipped by
the natives of Sou th Afri ca, there i s a supersti ti ou s
regard for it

,
m ixed up wi th th e horror w i th wh ich

they vi ew i t
,
that i s someth ing ak in to the respect pai d

to i ts rel ative by theNegroes ofW estern Afri ca . W hen
it has gorged i tsel fwi th food

, like the rest of i ts specie s,
i t r emains for som e time in a nearly torpid state , and
m ay then easi ly be kil l ed. But the South Afri can s

,

we are told
,
seldom avail th emsel ves of these opper

tunities of ridding themsel ves of a rep ti l e th ey view
with h orror , as they bel i eve i t has a certai n influence
on the ir desti n i es ; and they affirm th at n o person has
ever bee n kn own to mal treat i t, withou t soon er or l ater
paying for h is audac i ty . Dr. Savage tel ls us al so that
thre e or four indiv idual s h aving made thei r appearan ce
upon a certain p i ece of l and

,
th e own er abandoned i t

from the supersti t ious not ion that it cou ld not
,
i n con

sequence
,
yield a crop . The Natal Rock Snake has

the body of a fus iform shape
,
an d the h ead nearly of

the sam e thickness as the n eck , i s depressed and much
broader beh ind than before th e eyes . The whol e
surface has a strong m etal l i c gloss i n cer tain l ights .
According to Sir A. Sm i th

,
th is sn ake was formerly an

i nhab i tan t of the distri cts n ow within the Cape -Colony
,

and the tradi ti on s
,

” he says
,

“ of the ol der Hotten tots
abound wi th i nstances of its miracu l ous powers. At

presen t i t i s not to be found w ith in hundreds of m il es
of the boun dari es of th e col ony

,
and few Specimen s

have been obtai ned nearer than Port Natal .”

BOAS (Boina) .

L i n naeus described a l arge spec i es of th is family
(Boidce) by the n ame of Boa c onstri c tor ; a n ame
whi ch h as n ow become fam i l i ar to al l th e world

,
and

here in Great Bri tain has even passed i nto an Engl i sh
word. I t has

,
i ndeed

,
gi ven the name to the whol e

fam i ly, so th at by travel l ers and early wri ters al l th e
accoun ts of the huge serpents met wi th i n vari ous parts
of the worl d

,
whose immense s iz e and incred ibl e vora

c i ty have been so var i ously describ ed and highly exag
gerated , have been ind iscrim in ately referred to that
speci es as th e type of the fam ily. The spec ies, how
ever, b el onging to the Old -W orld

,
we have already

shown
,
form now a separate sub - fam i ly under th e

name of Pythons, whil st th e true Boas, th ose wh ich
are for th e most par t inh ab i tants of the NewW orld

,

an d wh ich conta i n the real Boa constrictor, form a
subfamily by themselves under th e name of Boina.

Abou t twenty Species of th ese have been described
,

two or three of which are very remarkabl e .
THEBOIGUACU ( the true Boa constrictor) —Pl ate 5,

fig. 2— i s th e one wh ich i s m ost w idely known
,
by name

at least . This serpent i s r emarkabl e for the beau ty and
vari ety of i ts col ours

,
and is in general eas i ly recognized .

I t has a heavier look than any other spec ies of th e
fam i ly. The body is very thi ck in th e m iddl e, and a l i ttl e
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SanPENrs

the descr ipt ion of pl ants, for instan ce , an d vari ou s
mamm i ferous quadrupeds

,
&c . ,

the accoun t g iven by
these wr i ters i s often very correct

,
and not at al l

exaggerated . W hy shou l d they then , when they com e
to treat of serp ents

,
al l igators

,
&c. ,

l au nch ou t i nto
what appears to u s n ow - a- days to be such h ighly
col oured tal es ? Dr. Shaw i n his l ectures has not iced
thi s

,
an d says that i t i s probabl e that many ages ago

much larger sp ec imens of such an imals m igh t have
occurred than are to be found at the presen t day, th e
i n creased popul ati on and cul t i vati on of m ost coun tr i es
hav ing tended more and more to l essen the number of

Fig. 16

The Anaconda (Eunectesmurinus) .

such creatu res. I t i s th e same in our own coun try w i th
other classes of an imals . Take

,
for i nstance

,
th e account

gi ven us by angl ers an d zool og ists of repute as to the
s ize and we igh t o f our salmon i n the river Tweed only
a few years ago

,
and compare them with the dimen

si ons of th e larges t individual s taken now . Formerly
salmon were taken i n that r iver we igh ing seventy or
even e ighty pounds . Su ch , h owever , are n ever seen
now , ow ing to the perfect ion of th e m eans of capturi ng
them at the m outh of the ri ver

,
by wh ich the chan ces

are very greatly agai nst any fish escap ing the var ious
dangers by wh i ch i t is envi ron ed ,

for such a successi on
of years as i s l ikely to adm i t of i ts atta ining to i ts ful l

So we suspect i t m ay have been w i th
rept i l es i n former ages

,
l iv ing i n the w i l d un cu lt ivated

trac ts of marsh and forest lands in America and Africa.

U nd isturb ed by man and enj oy ing abundance of food
,

they acqu i red a si ze and bulk wh ich they are seldom
or ever perm i tted now to atta i n . The Anaconda
appears to b e spread over a cons iderabl e port ion of
i n tertrop ical Ameri ca , be ing common i n Braz i l and i n
Gu iana . I t is of a rather more sl ender form than the
Boa constric tor , th e body n ot be ing so th ick , an d the
tai l be ing only abou t a fi fth of th e total l ength . The
head , too , i s much smal l er and th inner , an d nearly of
the same s ize as the body , an d the muzzl e is el ongated
and rounded at the t ip . The n ostri l s are pl aced on
the summ it of the muzzl e , close to the extrem i ty, and
are very smal l

,
wh ich marks th e an imal as an inhab i

tan t of the water. It i s al so less vari ed i n col our than
the Boa

,
be ing

,
on th e upper parts , of a ful ig inous

brown shad ing into ol i ve on the head
,
w ith two rows

Baird’

s Cyc lopae dia of the Natural Sc iences. Art. Sal

monidce.

REPTILES. COLUBR INE Snrcrnnrs.

of round bl ack spots extend ing al ong the back . Under
n eat-h i t i s of an ochre - yel l ow col ou r, and the flanks

,

wh i ch are of the sam e hu e
,
are marked wi th a doubl e

row of eye - shaped spots . The Prin ce of Neuwied
,
i n

h i s “ Travels i n Braz i l
,

” has recorded a n umber of
i n terest ing facts con nected w i th th e hi story of the
Anaconda. The nati ve name for i t i n Braz i l

,
he

says
,
is Cucw'iuba or Cucurz’u . Speak ing of i ts si ze

he says he has seen i nd i v iduals twenty feet l ong
,
but

that the i nhabitants assured him that i t arr ives at a
much grea ter size i n u ncu l ti vated and un i nhab i ted
pl aces . It passes th e greater part of the day in the

water
,
some t imes sw imm ing w i th

great fac i l i ty
,
at oth ers al l owing

i tsel f to float on the su rface an d
be carr ied down the stream by the
curren t wi thou t exerti ng the l east
m oti on . I t d ives, h e says , w i th
great dex ter i ty

,
an d often rema ins

a l ong t ime at th e bottom of the
water

,
where it reposes , if i t i s n ot

deep
,
only exposi ng i ts h ead at th e

surface . At oth er t imes i t l i es
stretched out on the banks of a
ri ver, on the san d or on trunks 01

trees
,
where it pat ien tly wai ts for

its prey com ing to quen ch i ts th irst
at the water’s edge. I ts pri nc ipal
food consists of smal l mammal ia

,

such as th e capybaras
,
th e agou ti s

,
and pacas ; and it

is said that i t e ven preys upon fishes . Thei r pair i ng
season i s from November to February , at whi ch per iod
they are most frequently to be me t wi th

,
and may be

heard u tteri ng a dul l bel l owing sound . I t is a very
tim id an imal

,
an d is always on the watch , so that i t can

Only be surpr i sed by chance . Then a t ives k i l l it when
ever they can

,
e i ther by shoo t ing i t wi th a gun or how

and arrow when in the water , or by beat ing it wi th
cudgels i f they meet it on dry l an d

,
for i ts m ovemen ts

then are very sl ow . I t i s tenac ious ' of l i fe
,
and the

body has been seen to m ove after i t has been disem
bowel led and th e sk in str ipped off . The flesh is eaten
by some of the n atives ; th e fat i s m el ted down and
used for vari ou s purposes

,
as i n rheumat ic pai ns

, ,

spra ins, &c. ; and the sk in i s m ade into shoes , port
manteaus

,
&c. The Anaconda appears to be v i vi

parous. Schl egel r ece ived a spec imen from Surin am ,

wh i ch upon Open ing he foun d to contai n twenty eggs
,

each contai n ing a foetus , n early qu i te devel oped , from
one foot to eighteen inches l ong, an d possess ing very
brigh t ti n ts

,
but sim il ar to those of the m other .

The specific n ame marinas (Eunectes marinas) was
g iven to it because i t was bel i eved to prey. ch iefly upon
m i ce

,
an d the French natural i sts have adopted th e

same name
,
and cal l it the Boa rativora or rat- eating

Boa. But though these smal l an im al s may form the
pri n cipal food of th e young Anacondas, th e adul ts are
powerful en ough to attack and overpower much l arger
game . One of its provi nc ial n ames i s El Traga
Venado or Deer- swal l ower, and sufficien tly ind icates
the idea the n at ives have of the n ature of its food .

THEABOMA (Epz
’

cm tes cenchm
’

a) i s another speci es
of Boa

,
but much smal l er than the l ast menti oned . I t



Boas .

i s ab ou t six fee t l ong
,
abou t as th i ck as a ch i l d’s arm

,

an d is remarkabl e for its fine col ou rs. The groun d
col our i s a m ore or l ess deep bu t cl ear redd ish - brown
fading i nto yel l ow

,
and a doubl e row of round brown ish

yel low spots edged w i th b lack runs al ong the upper
par ts

,
which

,
however

,
often become confluent

,
run n ing

in to each o ther and then form ing a s ingl e row of l arge
spots. On the flanks

,
three oth er rows of a b lack ish ~

brown col ou r may be seen. The h ead of the Aboma
i s n early of the sam e s i ze as

, and on a l i ne wi th th e
trunk , is smal l , narrow,

el ongate
,
con i cal

,
and flatten ed

on the crown . The m uzzl e i s very compressed and
prom inen t, forming a k ind of nose . The nostri ls are
open , l ateral , and are pl aced very near the extrem ity .

The ta i l i s very short
,
con ical

,
always curved i nwardly

and termi nates i n an obtuse poi n t. The Aboma i s a
n ati ve of Sou th Amer ica and the “f est

.

Indi es . The
Pr ince of Neuwied observed i t on the east coast of
Braz i l , where the n ati ves cal l i t th e Jiboya, an d say
that i t possesses s imil ar h ab its and manners of l i v ing
to th e Boa constri ctor

,
wh ich they also know by that

name. I t ascends trees and often establ ish es i tsel f i n
hol l ows i n the ground

,
bu t n ever frequ en ts the water.

Its food consists of smal l mammal ia .

In the second group of th e fam i l y Boidce, or those
with only a sl igh tly p r ehensi l e tail

,
and the spurs smal l

or even h idden under the ski n
,
the head i s very smal l

and i nd istinct . I t i s nearly of th e sam e size as the
neck

,
and the body i s cyl indrical

,
an d of n early equal

c i rcumference throughou t all its l ength . The throat
i s n ot W i de

,
n or does i t admi t of such ex tensi on as i n

the greater p art of the Oph id ians
,
and the eyes are

smal l . The scal es w i th which th ey are covered are
a lmost always smooth , an d are all of th e same form

,

wi th the excepti on of those wh ich are on the head and
u nder part of the body. The spec ies which , accord ing
to Schlegel ’s idea , form only one fam i ly, the Tortri
Gina, are arranged i n the Br i tish M useum catal ogue
i n four smal l fam i l ies

,
thei r characters being taken

from the di stribu tion of the scal es of th e head
,
th e

presence or absence of i n termax i l lary teeth , &c . , &c.

As these characters , h owever, are on ly importan t for
th e purpose of m e thod ical arrangemen t, and as there
is not much known of the hab i ts of many of the ind i
viduals bel onging to th e group, we w i l l consider them
here as al l be ing referr ib l e to on e subfam i ly.

THEBURROWING SNAKES (Tortrz
’

cina) are peace
ful and harmless serpents , m ild i n dispos i ti on , and sl ow
i n the i r m ovemen ts . They are always foun d l i vi ng
on the gr ound

,
and prefer for the ir pl ace of abode Open

an d sandy pl aces . For enabl ing them to move w i th
cel eri ty on such k ind of ground , n ature has furn ished
them w i th a cyl indr ical body

,
a narrow bel ly , and a

short bu t strong and sometimes prehens i l e ta i l .
Thei r teeth are short

,
but pretty strong , con i cal i n

shape
,
and not very numerous. The nostr i l s are e i ther

orb icul ar or el l ipt ical
,
and most frequently vert ical .

The eyes are very small , somewhat vert ical , an d except
i n one or two speci es , w i th a round pupi l . The pre
va i l ing col ours are red , brown , and yel low,

but they
vary much i n di ff eren t species . I n genera l th ey are
ir idescen t and exh i b i t a cons iderabl e pl ay of col ours.
They never acqu i re any great s iz e

,
and i t i s rare to

REPTILES . CORAL SNA K E.

fi n d i nd iv idual s exceed ing two or three feet i n l ength
.

The young are more br i l l ian t i n hues than th e adul ts
,

and possess a somewhat l onger ta i l . The spec i es
h ave been found i n the hot parts of both Ol d and New
W orlds . They have , i n par t i cul ar , been n oti ced i n
severa l of th e Polyn es ian i sl ands

,
i n Java

, Bengal , and
i n Surin am . Ind ividual ly they are n ot w idely spread

,

wi th the excep t ion of the Eryn, wh ich i nhab i ts tem
perate cl imates , an d i s found i n the Sou th of Europ e ,
W estern As ia , and the North of Afri ca, being a n ative
of Greece , Tartary , Persi a, Arab ia, Syr ia , and Egypt.
They frequent dry grounds open and exposed to th e
sun , such as sandy deserts . L iving cont in ual ly on
the ground , they form l i ttl e burrows to shel ter them
sel ves from thei r enem i es . They are n ever seen on
trees, an d appear to avo id the water . It appears that
they are no t much embarrassed i n thei r cho ice of food

,

as they swal l ow i nd iscr imin a tely smal l qu adrupeds and
repti l es &c . , prov ided the s ize o f th e prey is n ot too
much for th em . M i ce

,
cecilice

,
&c . ,

are what have
been - chicfly found in the stomachs of such as have
been opened . The i r b i te is attended w i th no bad
e ff ects ; but by the common peopl e of the coun tr ies
where th ey are found they are b el ieved to be danger
ous . The spec ies of th is fam ily are most probably
ov iparous . They are few in n umber

,
ten having been

described in th e Mu seum catal ogu e .

THE CORAL SNAKE ( Tortrz
'

a; scytale) i s on e of th e
best known

,
perhaps th e m ost beau ti ful of al l

,
an d i s

the on ly spec i es found i n the New W orld .

* I t is a
nat ive of Sur inam ,

and i s often b rough t to Europe by
sai l ors . The body

,
which i s wel l m arked b y al ternate

r ings of red and black , i s of a cyl i ndri cal form ,
el on

gate
,
and of the same th i ckness throughou t i ts en t i re

l ength . The head i s n early of the same s i ze as the
trunk

,
somewhat con ical

,
and wi th a rou nded muzzl e .

The nostr i l s are round and very smal l , as al so are th e
eyes

,
wh ich are pl aced vert ical ly on the head . The

preva i l ing col our in the l iving specimen i s a beauti ful
verm i l ion red. Numerous r ings , cl ose set, of a deep
sh ining black , often d ivided into two , or in terrupted
and al ternate

,
surround the body and the ta i l through

ou t al l i ts l eng th . A broad ring , wh ich occup ies the
poste ri or part of the head , and the red poi n ted ta i l ,
are more constan t than any other characters . The
poin ts of th e scal es o n th e body are often marked w ith
bl ack

,
giv ing the appearance of a very pre tty network

pa ttern . W i th the excep t ion of s i ze , the young and
old resembl e each o th er cl osely , as do al so the two
sexes

,
which are not d istingui shabl e from each other

by any
.
external character ist ics . W hen ful l - grown ,

the Coral Snak e is ord inar i l y ab ou t two feet , or from
that to two fe et si x inches i n l ength . A cur i ous fact
has be en n ot i ced i n th i s repti l e w i th regard to its eyes .

W hen old , th e eye often becomes opaque , the cover ing
of the eye being hardened , and bl indness i s the resul t .
I t i s very common i n Gu iana , bu t i s scarcely ever seen
to th e north of Surinam . In th e col ony i t i s known
by the names of the Serpen t wi th the two heads and
the Coral Snake . It i s erron eously bel ieved by the
nati ves to be venomous

,
a bel ief en tertained also by

W i th the exception of one from Cal ifornia (C har
-inn bottaa) ,

of wh ich very l i tt le is known.



SERPENTS .
- REPTILES.

~ —COL UBR INE SERPENTS .

som e wri ters
,
such as Laborde and Father Gumilla.

I t is always found l ivi ng on the ground , and appears
to feed ch iefly upon smal l rept i les

,
such as the cecil ias

,

typhl ops , &c . Schlegel i n forms u s th at he possessed
an i nd ividual wh i ch was k i l led a t th e moment it was
occup ied i n devouring a cec i l i a of the same siz e as
i tsel f. The female i s V i v iparous .

TR UE COL UBR INE Sssrnsrs.

The second secti on of th e Suborder Col ubri na , or
those i n wh ich the bel ly i s covered w i th broad band
like sh ields

,
and wh i ch have a con i cal

,
tap eri ng ta i l ,

are exceed ingly n umerous
,
and form the true Col u

br ine serpents . The number descr ibed by Dr. Gun

th er i n the Br i t ish M useum ca tal ogue amoun ts to
three hundred and e ighty - e igh t spec ies

,
and they have

been div ided
,
accord ing to th e structure of th e i r teeth

( or me thod of den t i t i on ) , into three groups— I. Those
wh ich are p erfec tly harmless

,
and are destitu te of ez

'

t/zer

g rooved or perf oratedfimgs i n fron t of the j aws — the
Innocuous serpents ( Oplzz

'

cle
'

a e
'

nnocua) II. Those
wh ich have a permanently erect, g rooved f ang i n fron t
— th e Venomous col ubr i form serpents (Elapidce) and
III . Those wh ich have a permanently erect , pe7y‘brated
f ang i n fron t (Atractaspz

'

clz
'

dte and D endraspididce) .

G ROUP F I RST—THE HARMLESS COLUBRINE
SERPENTS ( Op/delta imzocua) .

This group contains by far the greatest number of
spec ies

,
not fewer than three hundred and forty havi ng

been enumerated . They are w idely dis tribu ted , bei ng
found in al l parts of th e world . Dr. G tinther d iv ides
th em i n to no fewer than twel ve smal l fam i l i es— each
fam i ly represen t ing some l ead ing genus in the former
arrangements.

FAM ILY I .
—CALAMARS ( Calamaridw) .

This
,
the fi rst fam ily we shal l m en ti on , i s termed by

Schl egel the verm i form snakes .” The Calamars are
sma l l terrestr ial sn akes , wh ich presen t a sort of worm
l ik e or verm i form appearan ce. Thei r body i s alm ost
cyl in dr i cal

,
some times resembl ing a p iece of wh ipcord

,

F ig. 17.

H ead of L innze us’ Calamar (Calamaria L innse i) .

and term inat i ng i n a ta i l u su al ly short, cyl indr i cal , and
taper ing. The i r head i s usual ly ab ou t the same s i ze a s
th e body

,
and not d istinct from the n eck ; and themuzzl e

is rounded or po in ted .

Forty - four spec ies have b een descr ibed .

LINNIEUS’

CALAMAR ( Calamaria. L inncez
'

) -fig .

17— i s on e of the best kn own . It i s a native of
t he i sl and of Java

,
and i s abou t a foot i n l ength .

The col ours vary very m uch
,
bu t general ly the ground

i s a fine red carm ine or v erm i l ion
,
deeper ben eath

,

wh ere i t often passes i nto brown
,
bl ack

,
or bl u ish - black

,

and var iegated wi th quadrangul ar b l ack spots . I t is
sai d to be very common i n J ava

,
l i ves always on the

grou nd, and is very sl ow i n i ts m ovements . The
Mal ays k now i t by the name of U l ar - l ema

,
and it is

l ooked upon by them as perfectly harml ess .

FAM ILY II . —CRO\VN- SNAKES ( Coronelliclaz) .

The Coronellas or Crown - snakes exceed the Cal a
mars in s i ze , but n ever at ta i n l arge d imen si on s . Their
body i s of moderate s ize

,
nearly Cyl indrical i n form ,

bu t sl ightly thicker towards th e m iddl e . The ta i l i s
rather short, more sl ender than the body , and tapering
insens ibly to a fine poin t. The head is more or less
d is t inct from the n eck

,
rath er depressed

,
and gen eral ly

w i th a short rounded muzzl e .

The genus Coronella con tai ns seven teen Speci es
,
and

represen tatives of them are found i n almost every part
of the globe . Two are European .

THE SMOOTH CROWN- SNAKE ( Coronella austriaca)
appears to be spread over n early th e whol e of Europe .

It was fi rst observed by Laurenti i n the humi d val l eys
i n the n e ighbourhood of V ienn a. I t has s ince been
descr i bed as a nat ive of var ious parts of France , I taly ,
H ungary , Thuri ng ia, Sw i tzerl and , Germany i n severa l
quarters, H anover, th e Low Countr ies

,
Sweden , and

also i n S i c i ly, 81 0. St i l l m ore recen tly , i t has been
found i n Engl and . It d i ffers from most of the other
species of th is fam i ly i n i ts habits and manner of l iv
ing , preferr ing in general as i ts pl aces of ab ode dry,
hea thy

,
rocky

,
and wooded s i tua t ions

,
i n stead of moi st

m eadows. In Thuringia it i s found l iv ing on h igh
ground

,
even near th e summ i t of l ofty mounta in s

,

where i t has been observed tak ing refuge under stones
,

moss, or herbs . I t i s eas i ly k nown by its sh in i ng
sk in , which i s of a rath er sombre b rown col ou r, marked
with rounded

,
irregul ar

,
dark Spots

,
somewhat like the

common viper ; an d indeed i t i s often found in com
pany with bo th i t and the r inged snake . The pea
sants often confound it w i th the v iper , an d dread it
much i n con sequence . W hen ful l grown the Smooth
Coron ell a seldom exceeds two fee t i n l ength . Its body
is elongated an d cyl indr ical in shape

,
sl ightly tapering

a t th e two extrem i ties. The head i s d isti nct from the

tru nk
, the eye i s smal l , and the i r is i s of a l i vely red .

The col ours vary very much in th e adu l t spec imens ,
but the young at first l eaving the egg are qu i te wh i te .
Smal l an imals, as m ice , moles , l i ttl e b irds, l izards,
worms

,
and i nsects

,
con st i tute i ts food . I t i s very

al ert in i ts movements
,
and makes i ts escape with

great sw iftness when any on e approaches it. W hen
attacked i t defends i tse l f wi th boldn ess and en ergy,
b i tes with fury , and does not eas i ly l et go i ts hol d . If
la id hold of by the ta i l , i t wi l l tw i st itsel f up and se ize
w i th i ts teeth the hand wh ich holds it. Its b i te , how
ever

,
is perfectly harmless. Accord ing to the obser

vations of L enz
,
th is serpen t i s V iv iparous ; the eggs

requ ire three or four months’ tim e to devel ope , and the
young are abou t the n umb er of twel ve . In captiv i ty
i t reta ins i ts w i ld d i sposi t ion for a l ength of time after
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i t has been caugh t
,
but i f taken qu i te young i t may be

rendered very gentl e and fam i l iar. W hen provoked
i t m akes no h iss ing n o ise u nl ess some m i ce are in tro
duced i n to i ts cage , of wh ich i t i s very fond . I t does
n ot l eap

,
but i t can cl imb trees ; an d though i t does

not frequent water , ye t i t has been seen to swim wel l .
Severa l spec i es of Coron el l a are n atives of Afr ica ;

wh i l e o th ers
,
remarkabl e for the bri l lian cy of th ei r

col ou rs wh i l e al ive
,
are foun d i n South Ameri ca.

THE CORAL SNAKE (Ery tlrrolamprus venustz
'

ssimus)
i s on e of these

,
and i s i ndeed one of the most beau t i fu l

of the whol e order of Ophid ians. The grou nd col ou r
of th is beau t ifu l serpen t i s a str ikingly fine verm i l ion ;
th e scal es are al l po inted wi th bl ack

,
and the body is

en c ircl ed w i th from twelve to fifteen pairs of b lack
ri ngs

,
edged with green ish - wh ite

,
and pl aced at regul ar

i n tervals . I t i s a native of Braz i l , be ing found i n
th e forests in th e ne ighbourhood of Rio Janiero.

FAM ILY III. —FRESH—VVATER SNAKES

Thi s fam i ly conta ins forty - two speci es
,
by far th e

greater number of whi ch are nat i ves of Ind ia and
Ameri ca

,
though spec ies are found in almost al l parts

of th e worl d . They are of moderate s ize
,
w i th the

b ody rather stout
,
general ly depressed

,
an d the bel ly

fl at
,
o r i n som e cases rounded . W i th th e excepti on

o f on e spe ci es from \Vest Afri ca ( Grog/ {a sz
'

luroplzaga)
th e tai l i s ra ther short , more or l ess d i st inc t from the
tru nk

,
an d taper ing to a poin t. In the greater n um

ber of the spe c i es the h ead is depressed, rather broad,
an d di stin ct from the neck . The muzzl e i n most is
roun ded, an d the mouth i s very l arge . They are
gen eral ly foun d l iv ing i n the immed iate n eighbour
hood of fresh water lakes or s treams, in to wh ich they
often pl unge i n search of shel ter or food . By far th e
greater n umber of the known speci es of th e fam i ly are
co nta ined in two genera

,
X enodon and Tropz

'

donotus .

W e h ave only Space for th e latter .
The genusTropz

'

donotus c on ta ins twenty - four spe
‘

c i es , which are found scattered in nearly all par ts
of th e world . They are of m oderate s i ze , and appear
to prefer for th e i r pl ace of abode the n e ighbourhood of
fresh wate r

,
wh i ch they very ofte n frequen t

,
e i th er

for th e purpose of withdraw ing themsel ves from the
pursu i t of thei r enem ies or of searching for food .

Th is hab i t i s so wel l known i n the vari ou s cou ntr ies
wh ere they are found

,
that they are almost. un i versal ly

cal l ed Fresh - water serpents . The vari ou s spec ies
are al l cl osely al l i ed i n form . Some of the spec ies
are smal l ; o thers , on the contrary

,
atta in a l ength

of four or five feet , w i th a c i rcumference of abou t
a n inch and a hal f or thereabouts . The greater
n umber are n ati ves of Ind ia and Ameri ca. Two are
European , and on ly on e has as yet been d iscovered
in Austral ia . They abound espec ial ly n ear lakes

,

r i vers , or b rooks , the banks of wh ich are shaded
wi th trees. Stretched the r e upon a rock

,
or cl inging

upon the bra nches of the shrubs n ear th e water
,
they

rest wai t i ng for the i r prey , wh ich cons ists ch iefly of
frogs and fi shes . Upon these they dar t w i th great
rap id i ty , the momen t the poor crea tures sh ow them

sel ves at the surface of the wa ter . They swim w i th
great ease and elegance, hold ing the head an d neck
above the sur face ; they even d ive w i th much dexte
ri ty , an d are ab l e to rema in a le ngth of t ime at the
bot tom of the water without requ iri ng to renew the air
i n their l ungs . Al th ough they are ab l e to creep on
dry land and cl imb upon trees and Other el evated
obj ects

,
yet , being abl e and expert sw immers , they

prefer tak ing to th e water, when in danger, to seek ing
thei r safety i n fl ight upon the groundf All k inds of
si tuati ons are apparen t ly inditferent to th em as places
of abode , prov ided they are such as can furn ish them
with su ffic ien t food ; and th is accoun ts for the fac t
th a t frequen t l y the same spec ies i s found inhabi t i ng
pla ins covered wi th brushwood

,
meadows

,
the borders

of woods removed from water
,
equal ly w i th dense

forests . an d the sides of mounta i ns to a cons iderabl e
he igh t above the l evel of th e sea . O ther spec ies

,

however
,
n ever appear to qu i t the immed iate n e igh

bourhood of fresh - water lakes and r ivers . They take
up the ir abode in hol es i n the ground wh ich have been
excavated by burrowing an imals, and to these they
retreat at th e approach of danger ; or , i n tempera te
cl imes

,
at the approach of w in ter. They are ov iparous .

THE COMMON RINGED SNAKE (Tropidonotus
natrizr ) i s the best - known spec ies . I t i s common
throughou t almost al l Europe and par t of As ia . W he n
fu l l grown , i t sometimes attai ns a l ength of five feet

,

though in th is coun t ry i t seldom exceeds four at the
utm ost. The body i s long, the m iddl e of th e back
el evated th e neck i s n arrow,

and th e ta i l very taper ing
an d rather poin ted at the e x trem i ty ; th e head is broad
an d depressed , d ist i nc t from the neck, and the gape of
the mou th i s as long as the head , sl ightly curved , and
ris i ng posteri orly ; the teeth are smal l , curved back
wards

,
an d the tongue i s l ong , ex cess ivel y flex i b l e

,
and

b ifid to abou t on e - th i rd of i ts l eng th . The upper parts
of th e body and head are of a l ight brown ish - gray
col ou r

,
wi th a green t inge , somet imes approach ing to

a dul l pal e ol ive. Behind the head , on the upper part,
i s a broad col l ar

,
or two

_

l unate spots
,
of a br ight

yel l ow col ou r
,
and immediately beh ind these are two

broad transverse spots of black ; down the back run
two rows of smal l black spots

,
arranged al ternate ly

,

wi th larger ones at the s ides. The col ours an d mark
i ngs

,
however

,
vary very much . I t i s gen tle i n its

hab i ts , and may be easi ly’ tam ed . W hen a ttacked
,
or

se ized by the b inder part of its body , i t rol ls i tsel f up
i n a sp iral form

,
an d defends itsel f by ejecti ng at its

assa i l an t a d i sgusti ng fetid l iquor
,
secre ted by certai n

gl ands wi th in the ven t. I t seldom b i tes when taken
hol d of ; but Sch l ege l says, that occas i onal ly i t has
happened to h im

,
when he has suddenly approached

the edge of a wood where a numerous soc ie ty had
establ i shed themselves for the purpose of lay ing the i r
eggs, that a large i nd iv idual o f the n umber attack ed
h im with fu ry

,
whil st the others were mak ing the i r

escape in to the hol es in the ground
,
wh ere they took

up the ir abode i n t im es of danger. The holes they
prefer to burrow i n are such as are made by moles

,

m ice
,
and o ther smal l mammal ia . They seldom form

them for themsel ves. L ov ing heat, they often frequen t
the n e ighbourhood of h uman hab i tat ions , and are
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occasi onal ly met w i th i n dung - heaps
,
&c. I n Englan d ,

w i th the exception of th e l ittl e common l izard
,
i t is th e

m ost abundant of al l our true rep ti l es I t i nhab i ts al l
our woods , heath s , an d hedgerows , espec ial ly i n th e
n e ighbourhood of water

, Where i t finds the pri n c ipal
part of i ts food . This cons ists ch i efly of frogs and
other batrach ian s and fishes , though i t al so eats smal l
b irds an d their eggs

,
m i ce

,
l izards

,
i n sec ts

,
and worms .

Frogs , h owever , in th i s c oun try
,
appear to be i ts

favouri te d ie t. In temperate cl ima tes th e Ringed
Snake becomes torpi d dur ing w inter . \Vhen the
tempera ture fal ls , i t: seeks som e deep hol e i n th e
ground where the cold is n ot abl e to penetrate , and

there i t rema ins , often in company w i th several
o thers , t i l l the gen ial warmth of spr ing b ri ngs i t for th
agai n . In the mon th of Apr i l it changes i ts sk in ,
and thi s process may be repeated several t imes dur ing
the summer . I t is easi ly tamed , and may be made
to d ist ingu ish those who caress and feed i t . I t con
tracts hab i ts of great gen tl eness . Mr. Be l l says that
he had one wh ich knew h im from al l oth er persons

,

and that when l et ou t of h i s box woul d go to h im and
crawl u nder th e sl eeve of h is coat

,
where i t seemed

to enj oy the warm th . I t used al so to com e to h is
h and for a draught of m i lk every morn ing a t breakfast

,

wh i ch i t always did of i ts own accord ; bu t it. flew from
strangers , and h issed i f th ey meddled w i th i t. Th is
serpen t i s truly oviparous, depos it ing i ts eggs a con
siderable t ime , general ly three weeks , before th ey are
hatched . Th is process takes pl ace by the heat of the
sun , or the ar t ific ial warmth of a dung - heap

,
i n wh ich

the motheroften pl aces them . The eggs are general ly
l a id abou t th e mon th of August

,
are u sual ly from s ix

teen to twenty i n n umber
,
and are connec ted togeth er

by gl uti no us matter .

FAM I LY IV.
— TRUE SNAKES ( Colubridcr) .

The spec i e s of th is fam i ly are abou t forty - s ix i n
number, and are ch iefly n a t ives of Europ e , India, and
Amer ica. Almost all of them atta in a considerable
s ize, measur ing general ly fou r or five feet in l ength

,

though indiv idual s occas ional ly occur that reach from
seven to e igh t .
The Tr ue Snakes are terrestri al an im al s , l i v ing pri n

cipally upon the ground , and only tak ing to the water
when compel l ed . The greater n umber c l imb wi th
ease upon shrubs and bran ches of trees

,
where th ey

rema in ly ing i n wa i t for the ir prey . Some inhab i t
marshy coun tr ies ; others frequen t l arge woods and
forests ; wh i l s t there are others aga in wh i ch prefer
open , dry , and sandy l ocal i ti es . The ir food cons i sts of
smal l mammal ia , b irds , an d repti l es. There are several
speci es found l iv ing i n Europe .

THE SERPEN'
I
‘
OFESCULAPI

'

US ( Coluber Esculapz
’

z
'

)
i s on e of the most remark abl e

,
an d is perhaps th e

best known .

“ The anci en t Greek s ," says Schlegel ,
adored the god of med ic ine i n difi'erent pl aces and

under very difi‘

erent forms. They gave to h im
,
as h is

attr ibu te , a serpent, the emb l em of w isdom
,
and so

renowned for its heal ing qual i t ies
,
that several G reek

tribes took the serpen t for the god h imsel f. I t was
part icularly a t Ep idaurus

,
a fl o ur ish ing town of Pel o

REPTILES. COLUBR INE SERPENTS .

FAM ILY V .
—W OOD SERPENTS

This fam i ly comprehends a number of species th at
are i n termed iate be tween the last fam i ly

,
or True Ser

pents and the l ong an d sl ender Tree Ser
pents (D endrophidaz) . Many a tta i n a considerable
l ength , wh i l e others do not exceed two feet. They
cl imb upon trees , rest ing on the bran ches in order to
wa i t for the ir prey, and are far more at ease in such
s i tuat ions than upon the ground

,
upon which they

move w i th much l ess fac i l i ty . They are ra ther fierce
an im als, springing w i th surprisi ng vel oc i ty upon the i r
aggressors , and a ttack ing them w i th fu ry.

THE COACH -WH IP SNAKE OF NORTH AMERICA

ponnesus, th at th e i nhab itan ts erected , i n a sacred
wood frequented by snakes , a magnificen t templ e in
honour of these rep t i l es . The Romans , terrified by a
dreadfu l pes ti l ence wh ich ravaged the ir cap ital i n the
year 461 , sent an embassy from Rome to Epidaurus
to inqu i re for th i s imagi nary de i ty— one wh ich they
migh t have found i n abundance i n the i r own country.

The i sl and formed by the T iber was the place where
th ese serpents were kept

,
and where th e figure of on e

scul ptured i n marbl e may sti l l be seen i n the gardens
of St. Barthol om ew .

”
Chandler

,
i n h i s tra vel s , tel l s

us that the ne ighbourh ood of Ep idaurus abounds at
th e presen t time w i th harmless serpen ts

,
wh i ch are of

gen t l e hab i ts ; and are not m ol ested by the i nhab i tan ts .
And though those descr ibed by him are of a yel low
col ou r , and may th erefore n ot be th is spec ies, yet th is
serpen t i s one of the most widely d istr ibuted of al l th e
genus to wh ich i t bel ongs

,
and i nhab i ts the greater part

of Europe. I t i s found in Austri a , Hungary, Dal
mat ia , I taly , Fran ce , and the sou thern parts of Swit
zerland. In the ne ighbourhood of Rome i t i s cal l ed
Saettone. It a tta ins a considerabl e s ize

,
reach ing from

four to five feet i n l ength . The body i s rather com
pressed

,
th e bel ly som ewhat angul ar

,
the tai l of m ode

ra te d imensions , th ick at the base and poi nted at the
ex trem i ty. The scal es of the trunk are of a rhomfl

ho idal form , of modera te s ize , and general ly smoo th ,
though on the h inder parts of th e body th ey are sl igh tly
keeled . The head is scarcely d ist inc t from the n eck

,

i s of an obl ong shape
,
an d has the muzzl e somewhat

con ical , bl un t, an d rounded . The upper parts are of
a more or l ess deep un iform brown ish gray

,
the under

parts yel l ow ish or marb led w i th gray . The l ips
,
and a

l arge spot ou the neck
,
form ing w i th that of th e Oppo

si te side a k ind of col lar, are of a pal e yel l ow, becom

ing eti
’

aced, however , i n ol d i nd ividual s. Th is serpen t
i s very n imb l e i n i ts movements

,
and read i ly cl imbs up

trees , but n ever takes to the water excep t when com
pelled. I t i s ov iparous . Its food cons ists of frogs

,

l i zards , an d smal l bi rds ; but i n a sta te of cap t ivi ty i t
w i l l n ever take any sustenan ce . W hen at tacked it
defends i tsel f wi th boldness and v igou r

,
bu t a few days ‘

are suffici en t to render i t tame . Schlegel tel l s us that
there used to be always a n umber of th ese serpents
kept al i ve at the museum i n V ienna

,
and that they had

such gen tl e hab i ts that they al l owed themsel ves to
be caressed by ch i ldren and played with by them for
hours toge ther.



W OOD SERPENTS .

(H erpetodryas flagelliformz

’

s) i s on e of the most re
markabl e Spec ies of the fam i ly . The neck of th i s
se rpen t i s smal l

,
an d the body very l ong . The tai l i s

l ong and sl ender
,
one - fourth the l eng th of the body

,

and atten uated l ike a pi ece of wh ip - cord
, whi ch it

furth er resembl es in appearan ce from th e pecul i ar
arrangement and form of the scal es. It i s from thi s c i r
cumstance that it has deri ved i ts n am e . The upper part
of the head and n eck , and nearl y a th ird of the body,
are of a gl ossy raven - black col our

,
gra dual ly becom ing

pal er as it approaches the tai l
,
which i s of a l igh t

brown or tawny col our . The col ou r
,
however

,
var ies

very much
,
as they have been se en of a cream col ou r

,

a clay col our
,
and somet imes almost wh ite

,
but always

raven - black n ear the head . Catesby was the fi rs t to
descr i be th e Coach - whip Snake. He says Th is
i s a very l ong, sl en der snake , par t i cul arly th e h ind
part ; i t d im i ni sh es gradual ly to the ta i l , and from the
resemblan ce of a coach - wh ip has recei ved i ts n am e.
The col our of i t i s brown it i s very ac t i ve and n imbl e

,

runn ing very swi ftly. They are inoff ens i ve
,
yet the

Ind ians repor t (not w i thou t gain ing many proselytes
to the ir s i l ly bel i ef) that they w i l l by a jerk of the ta i l
separate a man i n two parts .” I t is i noffen si ve i n i ts
m anners

,
but defends i tse l f wi th great dexter i ty when

attacked
,
by tw in ing i ts l ong body roun d the en emy .

Bartram wi tnessed su ch a scene , and th us descr ibes i t.
W hen r iding al ong he observed , he says, “ a large
hawk on the groun d i n the m iddle of th e road . W hen
com ing up n ear him I found him bound up by a very
l ong coach - wh ip snake

,
that had wre athed i tsel f several

t imes round the hawk ’s body, who had but one of i ts
wings a t l iber ty. Behold ing the i r struggl es a wh i l e

,
I

al ighted off my horse wi th the i n ten t i on of part ing
them ; when , on comi ng up , they mutual ly agreed to
separate

,
each seek ing his own safe ty

,
probably con

sidering me as the i r common enemy . Accord ing to
Mr. Holbrook

,
though i n general th is serpen t i s abou t

five feet l ong
,
i ndividuals are said to occur seven feet

i n l ength .
,

P ass ing over th e n ext fam i ly of Inn ocuous Serpents ,
the Psammoplzidce, wh i ch have noth ing part icularly
in terest ing i n them

,
and wh ich mus ter on ly abou t

eight species in al l , we come to

FAM ILY VII . —THE SPINE~TOOTHED

SERPENTS (Raclciodontidw) .

Thi s fam i l y i s smal l i n n umber , but very i n teresti ng
from the pecul iar method of dent i tion or conforma t ion
of thei r teeth . Only two Spec i es are known

,
and bo th

are natives of Africa . They are almost des t i tute of
maxi l lary teeth

,
having only from four to seven in

thei r mouth
,
and these exceed i ngly smal l . Their

throat or gu l l e t, however , i s furn ished w i th a ser ies of
instruments wh i ch supply the pl ace of teeth

,
and are

adm i rab ly contr ived for enab l ing the rep t i l e to take i ts
natu ral food . Th is consists of the eggs of b irds ; and
the in struments i n th e throat supply ing the pl ace of
tee th

,
cons ist of th e i n fer ior sp inous processes of th e

seven or e ight vertebrae of the neck , the extrem i ti es of
wh ich are capped by a layer of hard cement

,
and

penetrate through the upper surface of th e gu l l et .

REPTILES . TREE SERPENTS .

Sir Andrew Sm i th an d Professor Owen have both par
ticularly po i nted ou t th is c ur iou s contr ivance , and
wonderfu l adap tat ion of means to an end

.
The latter

,

in h i s “ Odon tography
,

” observes If th e teeth had
ex isted of th e ord inary form and prepor t ion i n the
maxil l ary and pal atal reg i ons

,
th e egg woul d h ave been

broken as soon as i t was sei zed
,
and much of its n u tri

tious con ten ts would have escaped from the l ipless
m outh of the snake i n the ac t of degl u t i tion ; but
owing to th e alm ost edentu l ous state of the jaws

,
the

egg gl ides al ong the expanded open ing unbroken
, and

i t is not ti l l i t has reached the gul let
,
and the cl osed

mouth prevents any escape of the nu tri t ious matter
,

that the shel l is exposed to in struments adapted for i ts
per foration .

”

THEROUGH SPIKE-TOOTH (Dasypeltz
'

s scabra)— fi
18— i s a native of the Cape of Good Hope , in th e south
eastern distr icts of the col ony and i n Kaffirland, and
is frequen tly found conceal ed under the l oose bark of

Fig . 18.

The Rough Spine- tooth (Dasypel tis scab ra) .

FAM ILY VIII .—THE TREE SERPENTS

dead trees. Sir Andrew Smith had frequen t oppor
tunities of see ing th is rept i l e i n a l iv ing state

,
and

foun d that i t subs isted en t i rely on eggs. After descr ib ing
i t at some l ength , he says The pau c i ty and smal l
n ess of the tee th i n the month are favourabl e to th e
passage of the egg, an d perm i t it to progress withou t
i nj ury , whereas , were they o therw ise , many eggs
whi ch h ave very thi n shel l s would be broken before
they entered the gu l l et , and the an imal i n consequence
wou ld be depr ived of i ts n a tural food when with in its
reach . The i nstan t the egg i s broken by the exerti ons
of th e an imal , th e shel l i s ej ected from the mou th , and
the flu i d conten ts is conveyed onwards to the stomach .

The Tree Serpen ts are part icul arly adapted for
i nhabiting the vast forests of hot cl imates , and are

more part i cul arly abundan t in Amer ica and Ind ia .

They usually have a very el ongated form , a tta in ing a
l ength of four or five feet

,
an d only a th ickness of the

l i t t l e finger. The ta i l
,
be ing very fine and sl ender,

round or flattened undernea th
,
i s wel l cal culated for

ass isting these an imal s to cl ing to the branches of
trees

,
to suspend themsel ves there wh i l e they l ie i n

wa i t for the i r prey ; wh i l e at the same t ime i t seconds



SERPEN'
rs.
— REPTILES .

th e sudden spr ing wh ich th ey make upon i t , an d th us
enabl es them to tw is t themsel ves round their vi ctim

smal l saur ian rep t i l es
,
&c . , an d wh ich inhab i t s im i l ar

s i tuati ons . They al so feed upon m ice , frogs , toads,
&c. ,

to obta in which they are occasional ly obl iged to
descen d to the ground .

THE BOOM - SLANGE (Buceplzalus capensz
’

s) i s the
only spec ies we have t ime to men t ion . I t i s l ong and
sl ender

,
w i th a h igh , subquadrangular head , very d is

ti nct from the neck
,
very large eyes

,
the body covered

wi th el ongate
,
narrow

,
strong, and keeled scal e s , and

the b inder tee th larger than the others , an d furrowed .

In col our i t var ies very much , and these vari et ies difi’er
greatly i n si ze . I t has been wel l descr i bed and
figured in several of its vari e t ies by Sir Andrew Smith .

“ The Boom - slange,
” he says , is generally found

upon trees
,
to wh i ch it resorts for the purpose of

catch ing birds
,
upOu wh ich i t del ights to feed. The

presence of a spec imen i n a tree i s general l y soon d is
covered by the birds of th e ne ighbourhood , who col l ect
around i t

,
and fly to and fro

,
u t ter ing the most pierc

ing cr ies, un t i l some one more terror - struck than the
rest actual ly scans i ts l ips

,
an d almost w i thou t res ist

ance becomes a meal for i ts en emy . During such a
proceeding the snake is general ly observed with i ts
head ra ised abou t ten or twel ve inches above the
branch roun d wh ich i ts body and ta i l are en twin ed

,

wi th i ts mouth open an d its neck i nfl ated
,
as i f anx

iously endeavour ing to i ncrease th e terror wh ich i t
woul d almost appear i t was aware would sooner or
l ater br ing w ith in i ts grasp some one of th e feathered

\Ve must pass over the rema ining four fam i l ies
w i thou t n otice , and hasten on to the cons ideration of

the venomous species of Col ubrine serpen ts.

GROUP II.
—THE VENOMOUS COLUBRIFORM
SERPENTS (Elapidcc) .

In th is second group of tru e Colubri ne serpents , or
those wh ich have a permanen tly erect grooved fang
i n front

,
many ar e exceed ingly i nterest ing

,
and some

are e ven of cl ass i c and h istor ic renown . Forty—thre e
spe cies have been descr ibed by D r. Gt

‘

mther i n the
Museum catal ogue .

These serpents
,
though furn ish ed with venomous

fangs , and endowed w i th h ighly po isonous qual i ti es,
approach i n gen eral outward form so nearly to th e
harmless spec ies, that even an experi enced eye has no
l i t tl e d i fficul ty i n d is t ingu ish ing them at first s igh t .
They d i ff er from the venomou s sea - sn akes by the

absence of the flattened ta i l ; and th ey cannot be con
founded with the V iper in e serpents , as they have

CoLUBRINE SERPENTS.

cal
, and th e pupil i s round . The scales w i th wh ich

the body i s covered are numerous
,
and

,
wi th one

except ion
,
always smooth . The organs cons t i tu t ing

the po ison apparatus are mu ch l ess devel oped than in
the Viperi ne spec ies ; th ey do n ot appear to have the
power of open ing the ir j aws so w ide as th ese latter
serpen ts h ave

,
and consequently are n ot abl e to el e

vate the fangs so much
,
n or cause such deep and dan

gero us wou nds . The venomous teeth or fangs are
fixed in the max i l l ary bone , are l ess devel oped , and
are open on the anteri or surface b y a groo ve or furrow

,

wh ich un i tes the two or i fi ces .
One of the most importan t of al l th e genera con

tained in th e fam i ly i s the genus Naja. Though
,
as

n ow consti tu ted
,
it contain s on ly two speci es

,
yet these

are both of great i nterest, and are wel l known . One
of them i s a n at ive of Ind ia and the l arge i sl ands i n
the Ind ian arch ipel ago ; the o ther of Afr ica , from
Egyp t to th e Cape of Good Hope.
THE COBRA DE CAPELLO, THE HOODED SNAKE,

onSPECTACLE- SNAKE (N(g
'

a tripudians)— represented
i n Pl a te 5 , fig . 5— i s remarkable al ike for the ele
gan ce of its form , the s trength of i ts body ,

'

and th e
danger wh ich attends its b ite . I t der ives i ts n am e of
Spectacle- snake from a bl ack mark i t has on the exten
sibl e part of the n eck

,
an d wh ich gives a more or l ess

exact represen tat ion of a pa ir of spectacl es
,
such as

used to be worn
,
and were cal l ed barnacles. The

pa ttern cons i s ts of two large eye—shaped spots
,
whi te

,

wi th a bl ack cen tre and border
,
and un i ted i n fron t by

an arched l ine . I t is somet imes very d ist inc t , bu t at
others it i s n ot v is i bl e at al l

,
or consis ts of a n umber of

bl ack i rregul ar marks. The predominating col our of
the Cobra is a yel low - ochre wi th a. brown ish shade

,

somet imes very cl ear
,
at oth ers very dul l . The body

is of rather stou t proport ions
,
and the ta i l , which is not

very l ong
,
i s robust and con i cal towards the ex trem i ty.

The head i s pre tty l arge
,
and not very d ist inct from

the body ; the occ iput is swol len and broad , and the
m uzzl e i s ra ther short and rounded . One of th e most
stri k ing characters , however , shown by th is serpen t,
is the power i t possesses of expand ing the sk in of the
n eck an d rai s ing it i n form of a hood . H en ce its
name of H ooded Snake. Th is remarkabl e expansi on
of th e ski n is a vol untary act ion

,
and i s quite d is ti nct“

from that i nfl ati on wh ich al l serpen ts when i rr i ta ted
are more or less capabl e of. The Cobra. i s a bold and
courageous rep ti l e

,
and as i t attai ns cons iderable

d imensions , measuring often from four to si x feet in
l ength , i t becomes a form idabl e an tagon ist . W hen
Surpr ised by some imprudent traveller,

'

or irr itated an d
reused to anger , i t r ises on the l ower part of its body,
el evates i ts h ead , expands i ts n eck , h isses l oudly , and
by its acti ons and the br igh t g l ance of i ts eye, evi nces



https://www.forgottenbooks.com/join


SERPENTS.
—REPTILES.

— COLUBR INE SERPENTS .

THE ASP IC (Naja bag el — Th is i s the serpent so
c el ebrated among the anci en ts under the name of
Aspi c. It i s n early of the same s iz e as the Cobra de
Capell o, and besides resembl es i t very much i n gen eral
appearance . The col ours are somewhat di ff eren t the
spectacl es - mark is general ly absen t

,
and the n eck i s

le ss expansibl e ; the muzzle is more con ical , and the
plates or scal es belong ing to the l i ps differ i n structure .
The Asp ic owes much of i ts European reputat ion

to the bel ief th at i t was th is serpen t whi ch produced
the death of the celebrated Cl eopatra , queen of Egypt .
The story

,
as told by almos t all h istor ian s , i s wel l

known . Abandoned by fortune
,
who had so l ong

sm i led upon her
,
sh e commanded a repti l e of th is

species to be brought to her
,
conceal ed i n a basket of

fl owers and fru i t . Plac ing the serpent in her bosom ,

sh e caused i t to b i te her, and thus pu t a period to
her ex istence. Amongst the monumen tal and hi e
roglyphical paint ings of th e anc ien t Egypt ians , the
portrai t of the Asp ic i s se en i n great abundance .

Engraved upon the portal s of a great n umber of
anc ien t temples

,
i t testi fi es th e veneration of wh ich the ir

supersti tion has made i t th e obj ect. The figure of
th is serpent may be sti l l seen pri nted in col ou rs on the
covers of the ir sarcophag i

,
and i ts etligy cast i n bronze

was used in the form of bracelets and other ornaments.
One of the ir chi e f de i t ies was represen ted

,
in symbol ical

wr i tings , under th e form of a serpent twisted round-a
gl obe

,
or pl aced in the cen tre of a d isc ; and the figure

of th is serpen t surmoun t ing the royal crown
,
or attached

round the arm
,
was the d is t inc t ive ornament of the

h igh pr iestess . I n fact
,
the an c ien t Egyptians revered

the Haje, as i t was cal l ed by them , as the emblem of
the pro tecting d iv in i ty of th e world

,
and the fai thful

guard ian of the i r fi elds . Th is op in ion appeared to take
i ts origin from a remarkabl e h abi t th is serpen t has. As
soon as i t percei ves any person approach ing i t

,
the

Hajé raises its head, ev idently wa tching for i ts own
safe ty

,
and tak ing care not to be su rpr i sed w ithou t

be ing ready for its defence . M i s in terpreting this move
ment

,
the superst i t i ous Egypti ans gave i t the character

of benevol ence to man and a certa in amoun t of wisdom ,

as if i t were real ly watch ing the fi elds i t i nhabi ts . W e

are indebted to the cel ebrated expedi t ion o f th e Fren ch
in to Egypt under Napoleon

,
and to th e natural i sts

a t tached to i t , for a knowledge of th e fact that th is
serpen t was the true Asp i c of the ancients. This
class i c repti l e had been by many referred to th e species
of v iper cal l ed the Asp, and wh ich was known to
inhabi t the forest of Fonta inebl eau

,
Vipera Aspis. By

Bruce and others i t was cons idered to be the Horn ed
Viper , or Cerastes wh i l e the travel l er Forskahl main
tained that i t was the Libetina

,
Ec/n

'

s arenicola . The
French savans however, dur ing the exped i t ion referr ed
to , and sti l l more recen t travel lers, have proved that
the serpent known to the nat ives of Egypt by the name
of Hajewas the tru e A'spi c of Cl eopatra. I t i s Spread

,

accord ing to M . Isidore St. H i l a i re, who has g iven an
excel l en t accoun t of th e spec ies in the great work on
Egypt

,
in cons iderabl e abundance over that coun try

.

I t l ives
,
he says

,
sometimes in the d i tches, but more

frequen tly in the cul t ivated fields. The l abourers are
thus frequently exposed to encoun ter i t ; but al though

they are not ignorant of the danger of i ts bi te
,
i ts pre

sen ce n ear th em seldom compels them to leave off the i r
ord inary work . U nders tand ing the habi ts of th is for
midable repti l e

,
th ey know wel l that they have n o rea

son to fear an attack , un l ess th ey are impruden t enough
to go too n ear i t. They know that as l ong as they keep
at a respectabl e di stance from it,.the Hajewil l con ten t
i tsel f wi th keep ing i ts eyes upon them

,
and ra is ing al oft

i ts head i n an atti tude of a ttent ion . W hen i rr i tated ,
however

,
i t swel ls out i ts n eck , raises i ts body , and

Spr ings wi th a si ngl e bound upon its enemy . The
po i son i s very v irulen t

,
as many sad acc iden ts have

proved , and Forskahl found , i n mak ing experiments
w i th the venom , th at the b i te was always fatal . In one
i nstance , th e smalles t quanti ty i n troduced i nto an i nci
s ion made i n the th igh of a pigeon sufficed to prod-nee

immed ia tely profuse vom i ting , violen t convul s ions, and
final ly death at the end of a quarter of an hou r. Many
s ingular op in ions of th e eff ects of the poison produced
upon human beings were entertain ed by the anc ients .
They bel i eved

,
for in stance

,
that though i nevitably

mortal , i t produ ced n o pa in , an d merely occas ioned a
gradual l oss of streng th

,
which was fol l owed by a qu i et

and l e thargi c sl eep that “ knows no waki ng. Gal en
tel ls us that iu

_
Alexandria, to shorten th e punishmen t

of crimin als condemned to dea th
,
they were b i tte n i n

th e breast by an Asp ic
,
of wh ich he decl ares h imself to

have been an eye
- wi tness , and that i t was wi th m uch

di fficu l ty the traces of the wound coul d be d iscovered .

A vari ety of the I-Iajé i s fou nd i n South Afri ca , and
has been wel l described by Sir Andrew Smith , who
observes

,
that he could not detec t any spec ific d i ff er

cu cos between i t and the common Egyp t ian speci es .
Th is op in ion i s confi rmed by Schl egel

,
who

,
after a

comparison of many spec imens from both South and

Nor th Afri ca , decl ares them to be mere vari eties of the
same . The col our of the South Afri can var iety i s
generally ei ther enti rely yel low or purpl ish brown

,
or

they have the two t ints ex isting dis tinctly
,
more or

l ess, i n the sam e i nd iv idu al . These serpen ts are

known by the name of the Yellow snake and the Brown
snake ; and - another var iety i s cal l e d by the col on is ts
th e Szmugh

- slang , or Spi tting - snake . This appel l at ion
is bestowed upon i t . from a bel i ef that i t possesses the
power of ej ect ing i ts poi son to a considerab l e d istance .

In the course of this work we h ave severa l times had
occasi on to refer to the practi ces, with vari ous reptil es ,
of th e juggl ers of Egypt. Of al l the rep ti l es used by
these men

,
th is Hajei s the on e wh ich they know how

to turn to m ost account. After hav ing taken ou t th e
venomous fangs

,
they tam e i t

,
and teach i t a great

number of tri cks more or less si ngul ar, and produce
e ffects wi th i t wh ich aston ish the ignorant peopl e of
Egypt

,
and which

,
as M . Is idore St. H ilaire says

,

woul d wi thout doub t aston ish sti l l m ore th e sevans
of Europe . One of thei r cl everest tri cks is

,
as they

profess
,
to change the serpen t i n to a sti ck , and obl ige

i t to counterfe i t death . The cel ebrated French n atu
ralist quoted above i n forms us , that when the j uggl ers
wish to produce th is e ff ec t they sp i t i n to i ts throat,
force i t to cl ose i ts m outh , and l i e down on the ground .

Then
, as i f to gi ve i t th e final command , they press

the i r hand on the nape of i ts neck
,
and immediate ly
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the serpen t becomes stiff and immovable , fal l i ng i nto
a sort of catal epsy . Afterwards they waken i t u p
whenever they pl ease, by se iz ing i ts ta i l and rol l ing i t
briskly between the i r hands. From the earl i est t imes
the sal i va of man was con sidered to possess great efii
cacy and power over serpents. Pl iny ment ions th i s ;
but though th e use of the sal i va i s sti l l kep t up by th e
modern serpent—charmers and j uggl ers of Egypt, i t
would appear that the chi ef eff ects j ust m ent ioned are
caused by the pressu re on the back of th e head .

“ My
father

,

” says M . I . ‘ St. H i l a i re , “ having often been an
eye - witness i n Egypt of these remarkabl e eff ects

,
was

persu aded that of all th e acti ons of whi ch the practi ce
of these m en consisted

,
one al one had any effi cacy i n

producing sl eep ( if on e m igh t use such an expressi on) .
W i sh i ng to verify thi s susp ic i on , h e tr ied to i nduce
a j uggler to confi ne himsel f to touch ing merely th e
upper part of th e serpent’s head . The man

,
however

,

rece i ved the proposal as on e fu ll of horr ib l e sacri l ege
,

and refused to comply wi th the request
,
i n spite cf al l

the off ers that cou l d be made . The conj ec ture of my
fath er

,
however, was wel l founded for h aving pressed

h is finger rath er strongly upon the head of the Hajé,
he saw i t immediate ly man i fest al l the phenomena wh ich
usually attended the mysteri ous prac tice of th e j uggler .
The man

,
at the sigh t of such an eff ect

,
bel i eved that he

was the wi tness of a prodigy , as wel l as at th e same time
a frightful profanati on , an d he fled struck wi th terror ."
THE HANDED BUNGARUS (Bungarus f asciatus)

another venomous Spec ies of th i s group
,
represen ted i n

SH IELDED REPTILES.

SHIELDED REPTILES

IN the syn0psis of the orders and fam il i e s of Reptil es ,
pp 5 , 6, we have al ready ment i on ed that the Shi el ded
Repti l es ( Cataphracta) are d ivided i nto three Orders
the Tortoises and Turtl es the Crocodil es
and Al l igators (Emydosauria) , and the Amphisbae
nians or Doubl e - walkers

The n umber of spec i es con tained i n th ese th re e
orders of rept i l es are very few compared w i th th e
L izards and Serpen ts, and as we h ave devoted so

much space to the cons iderati on of these l atte r and
m ore typ i cal forms , we must n ow l imi t ourse lves to a
more brief descrip tion of the presen t gro up .

ORDER I .
— TORTOISES AND TURTLES (CHELONIA) .

The form and structure of Tortoi ses are such that
they cannot be confounded with any other order of
an imal s i n ex i stence . They appear

,
i n fact, to be

an imal s turned inside out
,
for the ir skel eton is ex ter

nal , and the muscular and vascular systems are i nter
nal . They may be al l arranged i n three large groups

,

accord ing to their hab i ts of l i fe
,
viz . , L and tortoi ses ,

Fresh - water tortoi ses , and M ar ine torto ises or tur tl es.
The same general structu re , however, is found in
them al l

,
as the body i s i ncl osed w i th i n a case or

double b uckl er, which only al l ows the head and neck ,
the tail

,
and the four l imbs to be protru ded or w i th

drawn ( in th e greater number) when the an imal
requires to do so i n order to protec t these parts .

Pl ate 5, fig . 4— i s a nati ve of Indi a
, Ch ina, Java , and

Ceyl on , and i s kn own on the coast of Coromandel by
the name of Bungai -umPamah. I t attai ns a l ength of
s ix fee t, an d is cons idered by the nat ives of India as
very deadly . The body is nearly of equal si ze through
out, the head be ing rather smal l , and scarcely d isti n ct
from it. Its tai l i s short, keeled above, nearly of equal
si ze as th e body

,
and termi nat ing i n a con i cal tcp or

round bl un t po int. I t i s only about five inches i n
l ength. I ts body i s enc ircl ed by l arge bl ack bands

,

and general ly , e i ther i n an adul t or young state, there
is a large wh ite spot on each side of the neck

,
sending

off a wh i te streak to the crown , the two meeting there
and form ing an arrow~shaped mark . Dr. Russel l tel l s
us that he had a l i ve specimen sen t to h im from Manoor

Cottab
,
but i n .a very l angu id state . Bei ng set at

l i berty, i t remai ned for some tim e withou t moving, but
soon began to crawl sl owly towards a dark corn er . A

chi cken was presen ted to h im
,
but h e took n o noti ce

of i t, though when pl aced on his back the cl aws of th e
bird were so fast that he dragged the snake a l i ttl e
way. After th e l apse of an hour i t was forced to bi te
the ch i cken on the naked th igh , and the poor bird died
wi thi n twen ty - six minutes after be ing b i tten .

Of the third group of Colub ri form serpen ts
,
viz.,

those wh ich hav e venomous fangs permanently erec t
,

th e speci es are few and l i ttl e known . W e must there
fore pass them over

,
and hasten to the cons ideration of

the remai ning orders of repti l es, th e Tortoises and the
Crocod i l es .

This case or doubl e buckl er acts the part of a sol id
armour. Invested with i t

,
they can shel ter themsel ves

very eff ectual ly from the attacks of al l the ir adversaries
except man

,
an d some few an imal s of great strength

and power . The upper p ort ion of th is case, wh ich
has always a more or l ess rounded and vaul ted form ,

is call e d the carapace, and the under part i s cal l ed the
plastron, and i s u sual ly of a fl attened form . These
two parts are un i ted by the i r m arg ins . The carapace ,
which i s equi val en t to the thorax or chest i n the h igher
classes of an imals

,
is formed by the solderi ng and weld

ing together i n to a compac t vau l ted pl ate , of the ribs
and back - bone

,
the former be ing broad , and cons i st ing

of eigh t pa irs
,
and the l atter reta in ing moti on Only a t
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port upon whi ch the body rests. All bu t one genus
(Homopus) have five cl aws on the fron t feet, and four
on the hind ones ; or i f they have five on the l atter
al so

,
th e l ast i s merely rudimen tary

,
and rema ins con

coal ed under the sk in . They are in some spec ies
el ongated

,
nearly straight

,
and sharp ; i n others they

are short
,
blun t

,
and resemble i n a sl ight degree the

hoofs of some mammal i a. These cl aws are usefu l to

Fig . 22.

Fore and hind leg of Testudo actinodes.

the an imal s
,
i n h olding down substances whil e th ey

tear th em w ith their j aws
,
and i n burrowi ng or diggi ng

holes in wh ich to depos i t their eggs
,
or to take refuge

from their enem ies or from the col d i n si tuations where
th ey cannot obtain th e use of burrows previously
made by other an imals . The ski n wh ich cl othes the
legs is general ly covered wi th scal es— fig. 22 . The tai l
i s covered with tuberc ular scal es

,
and var i es very m uch

both i n l ength and form . Sometimes i t i s very short
,

scarcely extend ing beyond the carapace
,
wh i l st i n other

spec ies i t reaches nearly to th e ex tremi ty of the hind
fee t ; and occasi onal ly it term i nates i n a k ind of spur
or horny sheath envel oping the last j oi nt . The femal e
torto ise i s general ly l arger than the m al e . The eggs
rema i n a l ong time wi thi n her body

,
and are th ere

covered with an external calcareous shel l previ ous to
their excl us ion . They are al l l aid nearly at th e same
time , are of a spherical form ,

and the shel l i s pre tty
sol id , n ot flex ibl e l ike those of serpen ts. The newly
hatched young di ff er considerably in appearan ce from
what they are when adul t. Just prev ious to the ir
b irth , they possess at the extrem ity of th e ir beak a
horny poi nt or protuberance

,
wh i ch enables them to

break the shel l
,
and thus make the i r escape from it .

Though the Land tortoises n ever take to th e water
,
yet

they are general ly found l i vi ng near i t. Their chi ef
pl aces of abode are woods an d pl aces wel l furni shed
wi th herbs, and where they can e i ther fi nd or make
shal l ow hol es or burrows , i nto which , when the cold
weather comes , they are abl e to retreat, and in wh ich ,
i n cool cl imates

,
they remai n during the w in ter i n a ki nd

of torpid i ty. Thei r food consists ch iefly of Sl ugs and
snai l s , and vegetabl es. In a state of domestic i ty

,
they

have been observed to prefer l e ttuce to any other k ind
of food . The species appear to be scattered nearly all
over the gl obe , except in Austral i a, where n one have
yet been found .

Only two spec ies of Land tortoises are found i n
Europe
THE GREEK TORTOISE, TARTARUGA, OR COMMON

LANDTORTOISE (Tcstudograzca)— represented i n Pl a te

6, fig . l— i s the best known . One of the first n atu ral ists
who has given a descript ion of th is species was our
coun tryman

,
John Ray. I t was wel l - known , however ,

to th e anci en t Greeks ; an d i t is sa id to be the torto ise
whi ch the cel ebrated Ph id ias scul ptured

,
and placed at

the feet of his statue of Venus
,
as th e symbol of gentl e

n ess. The Tartaruga appears to be pecu l iar to the
n orth ern part of the Med i terranean bas in

,
and the

opposi te coast of Afri ca . I t i s extrem ely common i n
the Morea

,
i s abundan t i n Calabria, S ic i ly, Sardin i a,

and Corsi ca
,
and i s found al l a long the Barbary coast ,

espec i ally i n th e n e ighbourhood of Algiers . It is sa id
also to be found i n Spai n , i n

'the prov ince of Andalusi a ,
and even to extend eastward to the Shores of the
Casp ian Sea and the foot of th e Caucasus . The shel l
i s of an oval figure

,
a l i ttl e broader behind than i n fron t ,

and is swol l en or convex . The plates of the carapace
are general ly smooth

,
or occasi onal ly str iated coneen

trically, and are general ly of a yel lowi sh -

g reen and
black colou r

,
w i th black tr iangular spots and r ings .

The ta i l i s rather l ong
,
i n the European indi viduals

being term inated by a rather long and poi nted cl aw ;
and i n the Afr ican var iety (which has been described
by some au thors as a d is tinct spec ies , under the name
Tcsludo M au ritanica

,
or the Moori sh torto ise) bei ng

blunt and clawl ess. The ordinary si ze of th isan imal
appears to be from si x to eight or ten inches i n l ength .

W herever i t i s found
,
i t occurs i n cons iderable abu n

dance
,
and i t seems to prefer sandy and woody spots

as i ts pl aces of abode . Its food cons ists of herbs , roots ,
worms

,
and snai l s

,
the shel l s of wh i ch i t breaks w ith

fac i l i ty
,
and swal l ows the an im al . Dur ing the cold

weather of win ter
,
these torto ises reti re i n to holes,

wh ich they dig for themselves i n the ground to th e
depth of two or three feet

,
and in which they rema i n

in a sor t of torp id state t i l l the warm th of th e m on t hs
of Apri l and May revivifies them . L ike the general i ty
of rept i l es

,
they del ight i n warm th , and l ove to bask i n

the rays of the sun . In S ic i ly and Italy these torto ises
are sold i n the markets as food ; but the ir flesh i s less
esteemed than the soup made from i t. In Pari s the
soup made from the ind iv idual s sen t from A lgiers

,

known as soupe a la tor tue i s much esteemed by
many peop le . The hab i ts and dispos i t ion of the Tar
taruga are very gentl e , and i t i s easi ly domest icated .

It i s often kept in gardens
,
where i t i s very useful

,
as

i t destroys i nsects
,
sl ugs

,
and sna i l s

,
wh ich are often so

pern i cious to th e fl ower - beds . It never does any harm
provided i t i s furn ished occasi onal ly wi th n our i shment .
Lettuce leaves

,
accord ing to Messrs . Dumeril and

Bibron, are i ts favouri te food , preferri ng these to any
other k ind of sustenance . Accord ing to some Ital ian
wr iters

,
th ese tortoises breed in th e gardens of Italy

,

where they are often kept. They appear to grow very
sl owly

,
an d l i ve for a considerabl e t ime

,
i nd ividual s

hav ing often been kept for upwards of forty years .
W ho has not read of th e “ old fam i ly tor to ise ,” so
exqu isi tely descr ibed by the in im i tab l e au thor of th e
Natural H is tory of Se lborne
Though the land - tor to ise i s general ly very sl ow i n

i ts movements
,
a t the pa ir ing season i t becomes much

more ac t ive . W hen several males assemble in one
pl ace

,
they a ttack each o ther fiercely

,
bu t t ing w i th
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th eir heads an d b i ti ng severely. The femal e l ays her
eggs about th e m iddl e of summer

,
deposi ti ng them i n

a l i ttl e hole
,
always wel l exposed to the sun. These

eggs are general ly from four to twel ve i n number ,
spherical i n form

,
wh ite

,
and abou t the S i z e of those

of a pigeon . The female covers them w i th earth , and
l eaves them to be hatched by the warmth of th e sun ,
taking no farther care of e i th er them or the young after
be ing hatched

,
which general ly takes p lace i n au tumn .

THE MARGINED TORTOISE (Tcstzcdomarginata) i s
th e other European speci es . Th is animal deri ves its
specific form from i ts hav i ng the h inder edge of th e
carap ace expanded hor izon tal ly

,
so as to form , as i t

were
,
a margi n al l rou nd. The shel l is of an obfong,

oval form
,
and the upper part i s much swol l en , and i s

n early' as h igh as i t i s broad. The plastron or breast
bon e is somewhat movabl e i n i ts h inder part, the
an imal be ing abl e to br ing i t c l ose to the carapace

,

w i thout however being abl e to touch i t. The j aws are
strong

,
sharp - edged , and sl ightly toothed on the sides.

The ta i l i s c oni cal , th i ck , an d shor t, scarcely ex tend ing
beyond the edge of th e shell . The sk i n of the l egs i s
imbr icately covered w i th th ick

,
fl at tubercl es. The

general col our of the h ead
,
neck

,
tai l

,
l egs, and cara

pace i s deep b l ack
,
th e l atter havi ng the areolae of a

fine yel low. The under part of the shel l i s of a dirty
yel l ow. In si ze thi s spec ies exceeds cons iderably the
Greek torto ise , be ing from fourteen to si xteen i nches
i n l ength , and ten or twel ve broad . It i s a nati ve of
North Africa

,
being foun d i n Barbary

,
Alger ia

,
an d

Egypt. It has l ate ly been found al so i n Europe
,
th e

gentlemen attached to the French expedi tion i n to the
Morea havi ng discovered i t there .
Three spec ies of Land torto ises have been descr ibed

as natives of India :
THEBLACK OR INDIANTORTOISE (TcstudoIndica) ,

sometimes cal l ed th e Elephant Tortoise
,

" i s the most
remarkab l e of these . It i s a nati ve of the conti nent of
Ind ia , of the Isl e of Fran ce an d the Seychel l es, and
i s particularly abundant i n th e Galapagos i sl ands .
It i s said to be found also in Cal i forn i a . I t i s n ot
improbabl e

,
however

,
as has been stated

,
that these

torto ises are origi nal ly n atives of th e Gal apagos archi
pelago , and that they have been carri ed off these
islands by the buccan iers

,
who used to frequent them

much , and d is tr i buted through vari ous parts of the
world. The carapace or shel l i s about three feet l ong

,

compressed i n front , and el evating i tse l f above the
head at the anterior edge . In old indiv iduals

,
how

ever , the s ize here m ent ioned i s far surpassed . A

specimen which was for some ti me kep t al i ve in the
Zoolog ical Gardens in L ondon

,
and menti on ed i n the

Proceed ings of the Zool og ical Soci ety in 1833 as ori
ginally from the Seychel l es , measured al ong the c urve
of the back four fee t four inches and a quarter

,
and

was four feet n in e i nches i n bread th . Mr. Darwin
,

in hi s “ Journal of a Natural ist
,

" gives some very
interesting parti cul ars i n regard to these n at ives of
the Gal apagos, bu t we m ust refer our readers to h is
graphi c sketch of them i n the above - ment ioned work

.

There are not fewer than six speci es of th e genus
Tcstudo, nat ives

‘

of Africa and the l arge i sl ands adjoi n
i ng . Amongst these are
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THE GEOMETRIC TORTOISE (Tcstndo gcomelrz
'

ca) ,
one of the most beau ti ful of the whol e fam ily of l and
tortoi ses

,
an d

THE LEOPARD TORTOISE (Testudo pardalz
'

s) , which
i s fou nd at th e Cape of Good Hope . Only two species
of l and tortoises are found i n Ameri ca, an d both of
th ese bel ong to the genus Testudo
THE GOPHER OR MONGOFA (Testudo Gopher ) i s

a n at ive (and the only on e ) of North Ameri ca, being
found from Fl or ida to the r i ver Savannah .

FRESH -WATER TORTOISES.

o f th ese th ere are th ree famil i es
,
two of which are

numerous i n spec i es
,
l i v ing in ponds

,
marshes

,
and

streams, but com ing frequen tly to l and the third con
tain ing fewer speci es

,
and which l ive i n ri vers and

seldom qu i t th e wa ter. The two fi rst fam i l ies are
Pond or Marsh torto ises . They i nhab i t ponds and
marshes

,
though m any l i ve al so in moi st ground

where water fai l s . They are much more numerous
than Land tortoi ses . The stru cture of thei r feet— the
toes of wh ich are distin ct and movable

,
furn ish ed

w i th hooked cl aws
,
and the ph al anges un i ted at th e

base by means of a flex ibl e skin
,
wh ich perm i ts them

to separate from each other, preserv ing at th e sam e
t ime the ir strength and presen ti ng a l arger surface
a l lows these an imals to walk upon the ground

,
to swim

ei ther at the surface of or at a con siderabl e dep th i n
the water, and at the same time th ey are able to c l ing
to an d cl imb up_

upon the banks of lakes and simil ar
tranqu i l waters

,
i n wh ich for th e most part they make

their hab i tual soj ourn . They thus form a natural
trans i ti on between the tru ly aquati c species

,
such as

the Soft torto ises (Trionycidoc) , and Marine turt les
and the Land torto ises . The habits and

manner of l i fe of th e two fam i l ies o f wh ich these marsh
torto ises consist , renders them i n fact a n atural group ,
but in some parts of th ei r organi zati on th ey differ con
siderably. Some , for instan ce , have a cyl indri cal n eck ,
covered w i th a l oose skin , wh ich i s m ovabl e i n con
sequen ce of the '

slight adheren ce of i t to the muscles,
and acts as a sheath ; an d this n eck they can wi thdraw
enti rely wi thi n the carapace . The head is nearly
con i cal ; the eyes are pl aced l ateral ly, and upon the
sides of the cheeks ; an d the bones of the pelvis or basi n
are un i ted only to the vertebrae . These are th e Cryp
tode

'

res of Dumeril and Bibron
,
th eTerrapens or Emy

didce of Dr. Gray.

Other speci es , again , h ave the ne ck l ong and broad,
and covered wi th a tight skin closely adhering to the
muscl es u nder i t

,
so that i t i s not retracti l e withi n th e

shel l
,
bu t admits on ly of being contracted an d bent

under the side of the shell
,
e i th er to the r ight or the

l eft
,
when the an imal i s i n a state of repose . The head

i s broad an d m uch depressed , and the eyes are pl aced
near each other on the upper par t of the face, and
directed upwards . ' The bones of the pelvis or basin
are un i ted not only to the vertebrae

,
but are also sol idly

fixed to the pl astron or breastpl ate . These form the
P leurocléres of th e Fren ch au thors, th e Chelydes or

Cleelydz
'

dce of Dr. Gray.

Of all the fam i l ies i n to which the Chel on i ans are
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d i vided
,
th e two which compose th e Pon d or Marsh

tortoises are the most numerous i n speci es . Spec i
m ens are found i n both the Ol d an d NewW orlds, and
Austral i a . America, which produces on ly two speci es
of Land torto ises, contain s more of these Pond speci e s
than all th e other parts of the glob e uni ted . Thus , ou t
of on e hundred and th ir teen Specimens enumerated by
Dr. Gray in 1855 as bel ong ing to these two fam i l ies ,
sixty - e ight were exclusively Ameri can ; the remai n ing
forty - five be ing d ivided between the vari ous parts of
the Old W orl d and Austral ia . The cause of th is i s n o
doubt the configuration of the Amer ican conti nen t,
wi th th e immense quanti ty of water , i n th e form of
l akes

,
marshes, and ponds , which covers a certai n por

ti on of its su rface , as wel l as the l arge r ivers and tri
butary streams which traverse i t in all di recti ons.

THE TERRAPENS

The Terrapens are not only characterized by the ir
bei ng abl e to retract compl etely , wi thi n the shel l , the ir
l ong

,
cyl indrical n eck

,
with i ts lax and sheath ing skin ;

they are
,
moreover

,
disti ngui shed by their head bei ng

nearly as th ick as i t is broad near th e occiput ; thei r
eyes be ing always placed l ateral ly on the sides of the
face

,
and the orb i t be ing so l arge that thi s cavi ty ocon

p i es n early th e fourth part of the total exten t of the
crani um . The jaws are very strong , wi th a naked ,
horny beak sometimes s imply cu tt ing

,
at o thers more

or l ess den tated. The t ip of the beak of the upper
j aw i s notched i n most of the spec ies

,
and on each s ide

of the notch there i s a pre tty strong tooth, and gene
ral ly the correspond ing extrem i ty ot

' the mand ibl e is
curved i n a sh arp poi nt towards the muzzl e . In some
i nstances the upper beak resembl es very much in form
that of certai n birds of prey

,
such as th e fal cons. The

toes are gen eral ly webbed nearl y to the cl aws . The
bone s of the pelvis or bas i n are articu l ated wi th the
i nternal face of the carapace by a cartil aginous sym
phisis correspond ing with what i s kn own i n other an i
mals as th e 03 sacrum

,
and is qui te free on the s ide of

th e breastpl ate . Th i s al lows several of these Terrapens
to move sl ightly that part of the i r long shel l .
The great bulk of the species of Terrapens, how

ever, are contained i n the genus EMYS, and are chi efly
nat ives of As ia and Amer ica.
THE CASPIAN EMYS (E

'

mys Caspica) , a small tor
toise abou t s ix or seven i nches l ong

,
i s the only speci es

found i n Europe .

THEPAINTED TERRAPEN (Emys picta, th e Chry
semispicla of Gray) i s perhaps the most beauti ful , as i t
i s cer ta inly one of the most common and best marked
spec ies of the genus. It is a nati ve of Ameri ca

,
an d

has a wide range of habi tat
,
for i t ex tends al ong the

Atl an tic border from Ma ine to Georgi a . This an imal
may be read i ly d ist inguished

,
says Mr. Holbrook

,
from

all others of the genus by the beauti ful col ours and
marki ngs of the shel l . In gen eral i t i s of a very dark
brown , approach i ng to a dark ol i ve , with yel l ow l i n es,
which i n old an imal s are of a fawn col ou r

,
but i n th e

young are so bright, espec ial ly when seen under water ,
as to resembl e golden bands . The marg inal pl ates are
all marked with a bright red spot in the centre

,
which
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is surrounded by con cen tri c l i nes of th e same col ou r
,

and at t imes the ir upper surface appears clouded wi th
red, resembl i ng the m ineral called blood - s tone . The
sternum is ent i rely yellow

,
except at th e w ings

,
where

it i s somewhat dusky. The head above and the j aws
are dark , almost bl ack , wi th several sm al l yel l ow li nes
runn ing along them . The neck itsel f above

,
as wel l

as the throat
,
are bl ack

,
marked wi th long i tud inal l ines

of orange and red . The anter ior extrem iti es are bl ack
,

with one or two red l ines i n fron t
,
wh i l e the posterior

surface i s mottled w ith orange or red. The posteri or
extrem ities are bl ack

,
both above and bel ow, but th e

dark col our is rel ieved by orange l ines . The tai l i s
dark above

,
and mottl ed at i ts base wi th red spots .

These colours
,
however

,
vary greatly i n degree ; they

are always brightest i n the young . Th is species i s
n ot a l arge on e

,
the shel l i n an adul t Spec imen being

abou t si x and a hal f i nches long
,
and four and a hal f

broad . It i s of a subova l or ob long shape , wi th a smal l
head

,
rounded i n fron t. The upper jaw i s n otched

anteri orly
,
an d th e l ower i s sl ightly hooked or turned

upwards in fron t. The eyes are l arge an d bri l l iant ,
th e pup i l be ing black and the hi s golden , with a black
band passing through i t hor izo ntal ly .

The Pai nted Terrapen frequents di tches, ponds , an d
pools

,
and abounds i n r i vers where the waters are slug

gi sh . It Spen ds almost the whol e day, accord ing to
Mr. Holbrook , basking i n the sun on the banks of
rivers

,
or upon fal l en trees or l ogs . I t i s very tim id ,

and makes a very rap id retreat when d istu rbed . I t
retires e arly to i ts w in ter quarters, and i s the first to
be seen i n spr ing. I t feeds upon i nsects

,
tadpol es ,

young frogs
,
earthworms

,
&c. I t takes the hook

readi ly
,
an d is on that accoun t very troublesome to

angl ers . I ts flesh i s used occasi onal ly as food, but i t
i s n ot much esteemed .

THE HICOTEE (Emys dccussata.) i s a nati ve of th e
W est Ind ian isl ands

,
and is abou t ten or el even inches

long. The shel l i s obl ong, b l un tly keeled , the h inder
edge sl ightly toothed . The sh iel ds of the carapace are
a l i ttl e wrink l ed

,
i rregularly rad iately grooved, and of

a un iform pale - brown colour ; bu t the an imal i tsel f i s
green . Damp ier men tions th is speci es i n h is “Voyages . "
Two sorts of tortoise or turtle

,

” he says , are found
i n the W est Indies . One i s cal l ed by the Span iards
Hecatee. Another sort i s Cal l ed the Terrapen. Both
these sorts are very good mea t. They are i n great
pl en ty on the Isle of Pines , near Cuba : these the
Span ish hunters , when they meet them i n the woods,
bring home to the i r huts and mark them by n otch ing
thei r shel l s

,
then let them go . W hen these hun ters

return to Cuba
,
after about a month or s ix weeks’ stay,

they carry wi th them three or four hundred or more of
these creatures to sell

,
for they are very good meat,

and every man knows hi s own by the i r marks .
THE SALT-WATER TERRAPEN ( llf alaclcmys con

centrica) .— The speci es of Terrapens we have already
m entioned have the head covered w i th a th in hard
skin

,
and are purely fresh - water tortoises . There i s

a Species
,
however

,
that has the head covered w ith a

soft
,
spongy sk in

,
and the hab i t of the an imal is to live

in sal t wa ter marshes. Th i s is the Sal t - water Terra
pen

.
The shel l i s seven aud a hal f i nches l ong, and
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i s of an oval form , rath er convex , and sl ightly tuber
culated. The sh ields are of a pal e yel low col our

,

marked wi th brown
,
impressed

,
concentri c r ings. The

l egs , neck , &c.
, of th e an imal are gray, wi th black Spots

and l i nes . The head is very l arge
,
an d the j aws are

s t rong and sharp - edged. The neck and tai l are both
short an d th i ck . The mal es are smal ler than the

femal es
,
and th e concen tri c striae are m ore deep ly

impressed . Th i s animal
,
as has been said above

,
l ives

i n sal t water an d sal t m arshes
,
and i s never met far

from them . In the i r immed iate ne ighbourhood i t
forms i ts wi n ter hab i tation . I t is descr i bed as a t im id
an imal

,
eas i ly di s turbed

,
an d h id ing i tsel f on the l eas t

al arm . I t sw ims w i th grea t rap id i ty
,
and even on l and

i t m oves quickly. Mr. Holbrook i nforms us that th is
speci es of Terrapen is w idely d istr ibu ted in America ,
abound ing i n m arshy places from Rhode Island to
F l ori da . It i s found a lso al ong the n orthern shores
of the Gul f of M ex ico .

“ Th is seems
,

” he says
,

“ to
be the only Terrapen common to North and Sou th
Amer ica

,
and it is not si ngu lar when we con sider that

al l others of th e tribe l ive in fresh water— th is al one i n
sal t ; consequen tly , i t m ight be dr i ven by currents from
island to island

,
and from on e shore of th e gulf to the

other
,
l ike the Chel on ia or Sea- torto ises ; and yet I

have n ever received them from any of the “rest Ind ia
isl ands , nor have I any evidence of th e ex istence of
this spec ies among them . They are ve ry abundan t
in the sal t marshes aroun d Charl eston

,
and are eas ily

taken when the femal e i s abou t to deposi t her eggs
,
i n

the spring and early summer months . They are then
brought in immense n umbers to market ; yet, notwith
standing th i s great destruction , they are so prol ific that
the ir n umber appears u ndim in i shed. Their fl esh i s
excel l en t at al l t im es

,
but i n . th e north ern c i ti es i t i s

most es teemed when the an imal has been dug ou t of
the mud in a state of hybernation.

The Box tortoises , inc l ud ing the genera CISTUDO
and KINOS'

I
‘

ERNON, are remarkabl e spe cies bel onging
to th is fam i ly

,
and form a natural group d istingu i shed

by several importan t ch aracters
,
th e most pe cul iar of

wh i ch consists i n the speci es havi ng the ir plastron or
breastpl ate separated , as i t were , i n to two ( Cistudo) or
three (Kinosternon) d iv i s ions, which are movabl e upon
each other .
The genus CtS'rUDO has an oval pl astron wi th an

entire marg in, which is d ivi ded by a cross su ture
b etween the pectoral and abdominal pl ates. I t thus
consists of two sect ions, the h inder of wh ich is the
l arger . These sect ions are joined by a h inge formed
of a sor t of ar t icul ar car ti l age

,
wh ich al l ows by i ts elas

tic i ty of the ir hav ing a degree of mot ion sufficien t to
enabl e th e an imal to open the shel l so as to move i ts
l imbs w i thout inconven ien ce

,
or

,
on the other hand

,

to br ing i t i nto close contact wi th the upper shel l
,
and

thus i ncl ose i tsel f w i th in a complete box— hence the
name Box tortoi se . The genus is represented by
THE THREE- STREAKED BOX TORTOISE ( Cistudo

or Cuora trif ascz
’

ata) —Pl ate 6, fig . 4 . The cara
pace

,
wh ich is of a cl ear brown colou r, i s som ewhat

ob l ong
,
and marked with three d ist inct keel s of a

bl ack hue , an d the toes are strong and w idely
webbed to the cl aws . The head i s l ong, n arrow, and

REPTILES.
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THE CHELYDES

somewhat depressed , and i s of a yel l ow colour, wi th
two horizon ta l bl ack or deep - brown streaks on each
s ide , passing from the nostri ls across the orb i t to the
back part of the head

,
where they un i te . The neck

is very l ong, ashy above and yel low beneath . The
ta i l i s rather l ong an d sl ender

,
and w i thou t any horny

appendage at the extrem i ty . A l i ve specimen of th is
species was to be seen a few years ago in th e gardens
of the Zoolog i cal Soci ety i n London ; bu t as to its
habi ts i n th e wil d state we have no particu lar i nforma
ti on , except that i t is a native of Chin a .

The other genus of Box torto ises
,
Ktnosrnnxon, is

characterized by th e Spec ies having the plastron or
breastpl ate formed of three d ist inc t l obes or secti ons .
It i s d ivided by two cross sutures

,
the central l obe

be ing fixed to the carapace by a bony attachmen t
,
and

hav ing the anteri or and poster ior l obes arti cul ated to
i t by a l igament

,
and movabl e . The Speci es are al l

n a t ives of Ameri ca . Some of them are odori ferous .
There are two, especial ly, whi ch are found i n the

same local i t ies
,
very much resembl ing each other

,
and

exhal ing a strong odou r of musk .

THEMUDTERRAPEN (KinostervonP ennsylvanz
’

cum)
i s abou t four i nches l ong

,
and i nhab i ts d i tches and

muddy streams from New Jersey to F l or ida . It preys
upon smal l fish

,
accord ing to Le Conte

,
and other

aquati c an imals ; b i tes readi ly at the hook ; an d i s
therefore very troubl esom e to angl ers. It takes hold
of the bai t very gently

,
and draws i t sl owly to th e bot

tom of the water , and frequently i t al l ows several
m inutes to el apse before i t seizes i t i n such a manner
as to al l ow of its bei ng taken .

THE SCENTED KINOSTERNON (Kz
'

noslernon odor
alum) , the other species al l uded to , i s o ften cal l ed th e
MudTerrapen also i n the Southern states . I ts odour
appears to be stronger than the preced ing

,
very d is

agreeabl e to many peopl e . Mr. Storer , i n his Report
Jf th e Rept i l es of Massachuse tts , i n the BostonJournal
Qf NGd’tlJYtl H istory, says Th is spec ies has a very
di sgusting odour

,
and is h ence sometimes cal l ed Stink

pot . It i s found burying i tsel f i n the mud i n di tches
and sm al l ponds

,
frequen tly covered wi th a th ick coat

of fore ign matter
,
from whi ch c ircumstance i t has

rece ived the common name of llI ud tortoise.

” It i s a
l i ttl e smal l er than the preced ing, being about th ree an d
a hal f inches long, and is found i n the same local i
ties as it.

In addi ti on to the distingu i sh ing characters of th i s
fami ly of Fresh - water Pond torto ises , g iven at p . 70,

we may remark here
,
that in al l the genera but one

the nostr i l s are simple , and open i n the upper part,
and in a n otch of the horny sheath of the upper man
d ibl e . In the case of the Illatamam al one

,
they are

prolonged beyond the muzzle
,
i n the form of a smal l

proboscis. In general the head is n aked
,
an d the jaws

are never toothed
,
but are sharp - edged . The neck i s

always envel oped i n a l ax and flexibl e ski n , wh ich i n
some is n aked

,
i n others granul ar, and i n others

furn ished w i th appendages or plates of float ing sk in ;



https://www.forgottenbooks.com/join


RIVER Tonrorsns— REPTILES.

i n fron t and po inted
,
the bones composing i t be ing

nearly naked . The j aws are horny , and covered wi th
a dependent

,
fleshy fol d of skin res emb l ing l ips, an d

which can cover the m ou th . The nostrils are pro
l onged into a th in cylindri cal tube , l ike a smal l mov
abl e pr obos ci s . Thei r carapace i s very broad , and
nearly flat— fig. 23 . I t is soft, des t i tu te of plates , and
covered w i th a flexibl e and carti l aginous sort of skin ,
whi ch extends al l rou nd the edges of the shel l . These

F ig . 23 .

Campace of Trionyx .

edges are soft
,
and desti tu te of bones , and the ribs are

only un i ted toge ther and to the vertebrae above , wh i l st
they are separate bel ow. The plastron or breastpl ate
is formed of a r ing of bones

,
the cen tre n ot being ossi

fied
, and covered with a con ti n uous ski n , In adul t

indiv iduals these bones are furn ished with rough
cal los i ti es on the prom inent parts . The l egs are short
and strong, and nearly of equal l ength behind and
before .
None of the speci es are Europ ean

,
al l th at have as

yet been descri bed bei ng found i n the l arge r ivers and
deep l akes of the hotter por ti ons of the globe . The
Nil e and the Niger in Africa ; the Euphrates and
Ganges i n As ia th e M issi ssippi and Oh i o i n America

,

are th e princ ipal pl aces of abode of these an imal s.
Some of them attain a very large si ze . Pennant men
tions ind i vidual s wh i ch we ighed seventy poun ds

,
and

he had on e wh i ch l ived in hi s possess i on for three
months that weighed twenty pounds

,
and was twenty

inches l ong in th e shell . The n eck measured th irt een
and a half inches in l e ngt h . Individual s of the spec ies
known as th e Sewteree ( Cha

'

t ra I ndica) , a native of
th e Ganges and o ther rivers of Ind ia

,
have been taken

,

wh i ch , accord ing to Dr. Cantor
,
weighed two hundred

and forty pounds .
The River torto ises are in a great measure noctur

nal animal s . At night
,
when they cons ider themsel ves

free from danger, they come forth from the water to
stretch themselves ou t on the rocks in the l i ttl e i sl ets

,

or take up a posi ti on on the tru nks of trees over tu rned
i n the r ivers , but from wh ich they prec ip i tate them
sel ves aga i n in to th e water at the l eas t noise or appear
ance of danger . They are very voracious

,
and very

Manu re: Tonrorsss.

MARINE
.

TORTOISES OR TURTLES

n imble i n pursu i t of the ir prey . Th is consists of fi shes ,
rept i l es

,
and mol lu sca

,
to wh ich they are conti nual ly

giving chase , and whi ch they prrrsue whil e swimm ing.

They in th eir turn are eagerly sough t after by man, for
the i r flesh i s much esteemed as an arti c l e of food . I n
order to catch them i t is n ecessary to angl e for them ,

and to bai t th e book with l i ve fi shes or other smal l
animal s

, to wh ich m ot ion m ust be given , for th ey wi l l
n ot touch carri on or mot ionl ess prey. W hen they
se i z e th ei r prey

,
or wh en they are cal l ed to defend

themselves
,
they dart their head and long neck forward

with th e rap id i ty of an arrow . They b i te severely ,
nor w i l l they l et go the ir hol d w ithou t taking ou t th e
p i ece sei zed . Their b i te in consequ ence is much
dreaded by the fi shermen

,
who generally cut off the ir

heads as soon as they are caugh t . The mal es appear
to b e l ess num erous th an th e femal es , or at l east they
are less frequ en tly seen near th e Sh ore

,
the femal es

be ing obl iged to come to land to l ay the i r eggs. These
they depos i t i n l arge holes wh ich they dig out i n the
sand

,
of suffi c ien t s iz e to hol d fifty or s ixty. They are

wh ite
,
spherical

,
with a shell wh ich is sol id, but only

membranous or very sl ightly calcareous.
THE TYRSE OR SOFT TORTOISE OF THE NILE

(Trionyx Niloticus)— represen ted i n Pl ate 6, fig. 7~

i s a good i l l us tration of the fam ily . The carapace i s
rather convex in the cen tre, oval or som ewhat orb i cu l ar
i n shape

,
covered w i th a sk in wh ich i s coriaceous

,

rough to the tou ch , an d of a greenish col our or bl ack ish
brown

,
dotted with wh i te or yel l owi sh Spots . The

breastp late is whi te
,
the rough cal los i t ies blu ish . The

head i s rather l ong
,
th e j aws very s trong, the l ips

much devel oped and th i ck
,
and the ta i l is con ical

,

th ick
,
and poi nted . The Ty rse ( for by that name i t

i s known on the banks of the Ni l e ) som etimes reaches
three feet i n l ength . It i nh ab its the river Ni l e

,
but i s

found in other r i vers both of W est and North Africa .

These an imal s are said to be very destructive to the
young crocod i les

,
devouring them in great numbers as

soon as hatched .

This is t he only Speci es of Trionyx that i nhabi ts th e
Ni l e. Several other Speci es are found in the ri vers i n
Ind i a an d Ameri ca, but we have not Space to men t ion
them .

Of all th e speci es of th e Tortoi se race, the Mari ne
species or Turtl es are those wh i ch hav e more especial ly
a ttracted the a ttention of mank i nd from the earl iest
per iods of an tiqu i ty. Ari stotl e disti ngu ish es th em
from al l the others by the term T/zalassz'os

.
(éaM Go/og

or a term derived from the Greek , mean ing
those animal s wh ich “ frequent the sea .

” There are
two groups into wh ich they may be divided , accord ing
to the Structure of the carapace , viz .

, those wh ich have
th is part of their shell

,
as well as th e ir neck and feet

,

covered wi th more or l ess hard and horny scal es , and
those th e carapace of wh ich

,
and the external parts of

th e ir body
,
are covered w i th a hard

,
th ick, horny Skin .

The structure of the l imbs i s one of th e most remark
ab le characters of th i s fam i ly , and d istinguishes them
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from the speci es of al l the oth er fam i lies, both l and
and fresh water. The feet, though the toes are al l
formed of d ist i nct p ieces

,
expanded at the en d an d

often
,
armed w i th sharp cl aws , are changed i n to flat,

depressed fins
,
wh ich are n ot fi tted for any movement

but that of swimming, an act wh i ch these an imals p er
form wi th great v igour an d cel er i ty. The fore l egs
are very mu ch longer and l arger than the h i nder ones,
and this forms a very ch aracteri sti c feature of the
species . They are not retract i l e wi th i n the shel l .
The whol e structure of th e Marine torto ises shows
an exact correspondence wi th the ir m anner of l i vi ng,
wh ich i s essential ly aquat ic. Thei r carapace

,
as wel l as

the i r legs
,
i s exceedi ngly flattened

,
a form wel l adapted

to adm i t of rap id movemen t through th e water. I t i s
almost always h eart - shaped , and has -a defined bony
marg in . The L and and Fresh - water tortoises have no
voi ce except a sort of hi ssi ng n oise when i rri tated or
suddenly l a id hol d of ; th e mar in e spec ies, on the con
trary, some of th em m ore espec ial ly

,
as the on e wel l

kn own by the nam e of L u th (Sphargis) , have a
remarkabl e cry

,
and when caugh t i n the net or severely

wounded
,
utter a l oud roar ing sound

,
from wh ich

,

i ndeed , the gen eri c n am e (Sphargis) i s taken —a name
derived from th e G reek word spkargizo

wh ich mean s “ to u tter a sound w i th a di stended
throat .”
The prin cipal food of the Marin e torto ises consists

of m ar ine vegetab l es
,
wh ich the structure of th e j aws

j ust described enab les th em to cu t and m asti cate wi th
faci l i ty. Some few , h owever , especi ally such as th e
Hawksb i l l and Loggerhead

,
which exhale an odour of

musk , feed al so upon certai n crustacea an d m oll usca,
more particul arl y cuttl e - fishes. They scarcely ever
appear to l eave th e water

,
except at th e t im e of lay ing

eggs. Some of the Speci es
,
however , i t i s said , come

out at n igh t
,
an d creep up on th e shores of deserted

i sl ets
,
where th ey cl amber up the rocks to browse

upon the m arin e pl ants wh ich form their food. In
calm lat i tudes

,
even seven or e igh t hundred l eagues

from any land , these an imal s are often m et with lyi ng
stretched ou t on the surface of the sea

,
and in a state

of absol u te immobil i ty, as i f they were dead. I t i s
bel ieved that they assume that pos i t ion i n order to
g ive themsel ves up to sleep. They have

,
al l of them

,

the facul ty of swimmi ng u nder water for a l ength of
tim e , owing to the fact of the i r possessi ng very exten
s i ve l ungs. This f am i ly of M ar ine torto ises conta in s
some of the largest spec ies of th e order to wh i ch they
bel ong. As we shal l see when we come to m ention the
speci es i n detai l

,
som e i ndi vidual s of the Coria ceous

turtl e or Luth have been found to weigh from fi fteen
hundred to s ixteen hundred pounds

,
and others of th e

true turtl es to weigh from eight hundred to n in e hun
dred pounds

,
wi th a shel l fifteen fee t in c ircumference

,

and nearly se ven fee t long. They live l ong
,
and are

sl ow i n grow th . The mal es in general are smal ler
than the femal es . The time during wh ich the sexes
remai n un i ted together l asts a fortn ight

,
or

,
accord ing

to som e observ ers , nearly doubl e that time ; and the
act of reproduc t i on always takes place i n th e water.
W hen th e time arrives for depos i t i ng her eggs , the
femal e has ofte n to traverse spaces of sea more than

MAR INE Tonrorsas.

fi fty l eagu es i n exten t
,
the mal e accompanyi ng her or

fol l owing after . By a pecu l iar k ind of i nst inct, almost
al l th e femal es of the same lati tu des

,
from al l parts and

at n earl y fixed per iods , repai r to the sandy shore of
som e deser t island for th is pu r pose.
The Marine torto ises or turtle s are found in the seas

of al l h ot cl imates
,
but ch iefly towards the torr id zone .

In the equi n oct ial ocean they abound on the shores of
th e W est Ind ian i sl ands

,
as Cuba

,
Jamaica , the Cai

mans or Al l igator Isl ands , St. Domingo , and the Gul f
of M ex ico ; i n the Atl an ti c Ocean they are found in
equal abundance at the Cape Verde isl es and Ascens ion ;
i n the Indian Ocean they frequen t the shores of the
Isl e of Fran ce

,
Madagascar

,
th e Seychel l es , and Bodri

guez i n the Pac ific Ocean they are found at the Sand
w i ch Isl es and the Gal apagos .
Amongst al l the speci es of the cl ass Reptz

’

lia, the

Marin e tortoi ses are those wh ich are th e most u seful
and advan tageous to man . I n consequen ce of th i s

,

i n cl imates where th ey abound the ir capture becomes
an obj ect of great importan ce some for the i r carapac e
or shell

,
an d others for the i r flesh as an art icl e .of food

,

th ei r fat
,
an d the i r eggs .

In those countri es where turtl es abound , and where
they atta i n a l arge si ze

,
th e natives use the carapace

as canoes or boats to creep al ong the coast i n . Th is
i s menti oned by Pl i ny and Diodorus Siculus, who speak
of a tribe of Eth iop ian s on the shores of the Red Sea,
cal l ed from the i r l i ving so much upon the flesh of th ese
Chel on ians

,
ChelonOphagi,

’Tor Tur tl e - eaters. And

that th is i s n ot a mere inventi on of these an ci ent authors
seems to be proved

,
and the statem en t corroborated

,
by

a fact ment ioned by Dampier I heard
,

” he says ,
of a mon strous G reen Tur tl e on ce taken at Port

Royal i n th e Bay of Campeachy , that was fou r fee t
deep from the back to the bel ly

,
and the bel ly si x fee t

broad. Captai n Rock ’s son of about n ine or ten years
of age

,
went i n i t as in a boa t

,
on board h is fath er ’s

sh ip , abou t a quarter of a m i l e from the shore .” These
shel l s are made use of al so in som e parts by the n at ives
as a cover ing for their huts

,
as troughs for th e domestic

cattl e to drink ou t of
,
and as baths for the i r ch i ldren .

“ In th e Gul f of Manaar , says Sir J . Emerson Ten
nent i n h is accoun t of Ceyl on

,

“ turtl e i s frequently
found of such a s ize as to measu re between four and
five feet i n l ength ; and on one occasion , i n r idi ng
al ong the sea - shore north of Puttam

,
I saw a man i n

charge of some sheep resti ng u nder the shade of a
turtl e - shel l

,
which he had erected on sticks to protec t

h im from the sun— almost veri fy ing the statement of
E l i an

,
that i n th e seas of Ceyl on there are torto ises so

l arge that several persons may find ampl e shel ter be
neath a s ingl e shel l .” As a del ic i ous ar t icl e of food the
flesh of th e Turtl e i s wel l known . At fi rst i t was made
use of by our n av igators , who found i t a heal thy , agree
abl e

,
an d nou rish ing food after their l ong sea - voyages ,

and an ex cel l en t remedy aga inst the ravages of scu rvy .

I t cam e afterwards
,
however

,
to be used at better tab l es,

and
,
as i s wel l k nown

,
is now and long has been an

especi al ar ticl e of l uxury i n th i s country at the ban
quets of the weal thy. In Jama ica and elsewhere pre
serves have been establ ish ed where turtl e are kept, and
from whence they are d is tr i bu ted to other coun tr ies as
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an arti cl e o f commerce . The i ntroducti on of turtl e as
an art icl e of l u xury in to th is country dates m ore than
One hundred years back . The fat of cer tai n spec ies,
when fresh

,
i s used instead of b utter or oil i n cooking ;

and that of those speci es wh ich smel l of musk i s em
pl oyed i n prepar ing l eath er and giv ing i t suppl eness , as
wel l as for b urn ing i n lamps. Th i s fatty or o i ly matter
is so abundan t i n these an imal s, th at frequen tly th irty
p ints of i t have been ex tracted from one i nd iv idual .
The eggs of th e greater number of Speci es are very

much sought after as afford i ng an excel l en t articl e of
food . The wh i te part or albumen does not coagul ate
by heat

,
but the yolk i s much esteemed . Even i n th e

musky spec ies the eggs are of excel l en t fl avour . Mr.

H olbrook i nforms u s
,
th at i n the Tortugas Isl ands

( four or five uni nhab i ted sandbanks i n the Caribaean
Sea

,
v is i ted only by turtl es and wreckers

,
bu t wh ich

are a f avouri te haun t of the G re en Turtl e) th e eggs of
th is spec ies are taken wholesal e . The he
says “ uses a smal l stifi‘ rod

,
with wh ich he ‘ probes ’

the sand i n those pl aces where Tur tl es usual ly deposi t
thei r eggs ; and i n th is way myr iads are col l ected , as
may be supposed

,
when i t i s recol lected th at many

hundreds of turtl e s l ay the ir eggs on a smal l space of
sandbank . The ‘ eggers

,

’ however
,
do n ot confine

the ir depredat ions to th e n ests of th e Green Turtl es
,

bu t they se i ze upon those of al l - oth er spec i es , as wel l
as upon the eggs of thousands of sea - b irds th at seek
the sam e local i t i e s dur ing the breed ing season .

”

The horny lam in ae or plates wh i ch cover the cara
pace and b reastpl ate of the Mar in e tor to i ses can very
read i ly be detached . In the greater n umber of spec ies
they are too th i n to be empl oyed w i th advantage i n
the arts or manufactu res ; but those of the Hawk ’s
b i l l Tur tl e (Chelonia. imbricata) are th icker, stronger,
and more transparen t than those of any other spec ies

,

and are accord ingly much esteemed and made great
u se of for ornamental purposes , u nder the nam e of
“ Torto ise - sh el l .” Th is substan ce appears to d iff er
essential ly from h orn

,
because

,
as Messrs . Dumeril

and Ribron remark
,
i t i s n ot formed of paral l el fibres ,

and because i t appears rath er an exudat ion of sol id ified
,

muco~albuminous ma tter
,
the

-

t issue of wh ich i s homo
geneens

,
but wh ich can be cu t and pol ished i n every

way l i k e horn . Bes ides
,
th ey add

,
i t i s su sceptib l e of

being softened by the appl icat i on of heat, and then can
be made to assume var ious forms

,
wh ich it preserves

after cool ing. Thus , thougl. i n the rough s tate these
pl ates are frag i l e and b rittl e

,
when properly treated

,

from the finen ess of its t issue
,
i ts compactness

,
th e

admi rabl e pol ish and impress ion s it can rece i ve , i ts
ducti l i ty, the fac i l i ty w i th wh i ch i t can be moulded ,
an d i ts fragments soldered together and amalgamated
by mean s of th e i r own substance reduced to powder

,

torto ise - sh el l i s in great demand i n the manufactu re of
ornamental objects of furniture, and has becom e an
art icl e of con siderabl e commerce . In order to ob ta i n
the pl ates from the carapace of th is an imal

,
it i s only

n ecessary to subj ect th e shel l to the ac ti on of h eat.
Accord ing to Dumeril and Bibron’

s accou nt of th is
process

,
the convex part of the carapace is submitted

to the eff ect of a strong fi re , by wh ich means th e pl ates
start up and are then detached with great fac i l i ty . In

his accoun t of Ceyl on
,
Sir J . Emerson Tennen t says ,

that as th e shel l becom es cl ouded and m i lky after th e
an im al ’s death , th e n at ives of th at i sl and , i n order to
take i t freshly col ou red

,
catch th e turtl es as th ey come

to deposi t thei r eggs
,
and “ suspen d them over fi res

,

t i l l the heat makes the pl ates on the i r dorsal sh i eld:
s tar t from the bone of th e carapace ; after wh i ch the
creature i s p erm i tted to escape to the water.” In the
rough state th ese pl ates vary much i n col our . Som e
are transparen t

,
and are cal l ed wh ite

,
or sp otl ess

oth ers are marked wi th a reddish - brown col our
,
m ore

or l ess deep , wh ich i s disposed i n roun d , i rregul ar
spots

,
or i n streaks

,
and are cal led “ speckl ed others

,

again , are qu i te brown -or black . The anci ents
appear to have been exceedingly fond of th e use of
th i s beauti ful substan ce i n the decorati on of th ei r
houses , apartments, &c. Th i s l uxury was carri ed to
an excessi ve degree by the Roman s i n th e time of
Augustus . Bruce

,
i n h i s Travel s

,
i n forms us th at

the Egypt ians deal t l argely w i th Home i n th is arti cl e
of commerce . Pl i ny tel ls u s that th e cu tt ing of th em
for veneer ing or i nl ay ing was first prac tised by Carvi
l i us Pol l i o

,
from which we would presum e that the

Romans were ignorant of th e Arabi an and Egypt ian
art of separati ng the l am in a by fi re placed i n th e i n s ide
of the shel l wh en the meat is taken ou t. Mart ial says
that beds were i nl a id wi th i t. Juvenal , and Apul e i u s
in h is tenth book , menti ons th at th e Indi an bed was
al l over sh i n ing wi th tortoi se sh el l on the outside

,
and

swel l i ng w i th stu ffing of down wi th in . The immense
use made of i t i n Rome may b e g uessed by what we
learn from V elleius Paterculus, who says , that when
Al exandria was taken by Jul i us Caesar , the magazines
or wareh ouses were so ful l of th i s arti cl e , th at be pro
posed to have made i t th e pri ncipal orn amen t of his ’

tr iumph
,
as he did i vory afterwards , when tr i umph ing

for havi ng happ i ly fi n ish ed th e Afri can war . Th is
,

too
,
i n m ore modern times

,
was a great arti cl e i n the

trade to Chi na , and I have always been exceedi ngly
surpr i sed , si n ce n early the whol e of th e Arabi an Gu lf
i s comprehended i n th e charter of the East Ind ia Com
pany

,
that th ey do n ot make an experimen t of fi sh ing

both pearl s and torto i ses .”
Such being the val u e of Marin e tor to ises , no wonder

that thei r capture i s a busi ness of great importance , an d
that many methods ar e empl oyed for that purpose . On
some coasts advantage i s tak en of the u su al time when
the femal es l and upon the deser t i sl an ds to deposi t th ei r
eggs. Thei r time for doing th is, as has beenal ready
menti on ed

,
i s th e n igh t. The tur tl ers , who frequ ent

th ese pl aces
,
wai t i n perfec t s i l ence t i l l they have l eft

the water th ey then i n tercept them , and wi th thei r
hands

,
or wi th a l ever wh en they are too heavy , turn

them on th e i r back . As th ey cannot turnor “ right
themselves” when on ce pl aced in th at posi ti on , they
remai n there ti ll m orn i ng

,
when the men return and

carry them off to th e ir b oats . They are often l eft i n
th is sam e pos i ti on

,
on the deck of th e vessel s on board

wh ich they are taken
,
for twenty days ; the only pre

cau t ion adopted b ei ng to wet th em wi th sea- wate r
several times a day. They are th en deposi ted i n th e
preserves or pen s, or

,
as they are cal l ed in Ameri ca ,

crawls
,
made for the purpose of keeping them ,

“ and
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which are so constructed as to be fil l ed at every flood
tide. H ere th ey are kept ti l l taken to market or sol d.

In th e Sou th Seas
,
sk i l fu l and prac ti sed di vers take

advantage of th e momen t when they fin d these turtl es
asleep on the surface of the ocean ; they dex terously
swim right under them

,
so that on com ing up they

m ay se ize hold of th em and reta in them there t i l l both
are hau l ed on board the boat. Mr. Darwi n m enti ons
the same process at th e Keel ing Isl ands

,
and thus

describes th e captu re of these ' an imal s The water
was so cl ear and shal l ow

,
that al though at first a turtl e

qu i ckly d ives ou t of s igh t
,
yet i n a canoe or boat under

sai l , the pursuers , after n o very l ong chase , come up
to i t. A man standi ng ready i n th e bow at th is
m oment dashes th rough the water upon the turtl e ’s
back ; then cl inging with both hands by the shel l of
i ts n eck , he i s carried away t i l l, th e an imal becom e-s
exhausted and i s secu red . It was qu i te an i nterest
ing chase to see the two boats thus doubl i ng abou t

,

an d the m en dash ing head foremost i n to th e water
trying to se ize th eir prey.

” These an imal s are al so
take n by means of harpoons . In the open sea

,
when

they come to th e surface to breathe or to sl eep
,
th ey

off er a fa ir m ark to the fisherman . The poi nt of th i s
i nstrum en t i s sharp and arrow - shaped

,
and to the

extrem i ty i s at tached a ring to wh ich a. l ong cord i s
fastened . The animal when wounded d ives and carri es
wi th i t th e harpoon and cord

,
bu t is soo n hau led up

an d dragged alongs ide the boat. At the Bahama
i sl ands th e nati ves are , accord ing to Catesby, very
dex terous i n tak ing these an imals by means of an
i nstrumen t cal l ed a peg ,

and Holbrook tel l s u s that
the very same instrument i s used i n th e Tortuga
i sl ands at th e presen t day. He quotes Audubon

,
who

says that - he saw a man who wi th h i s peg had been
kn own to secure e ight hundred grown turtles i n on e
year ! But the most si ngul ar m ethod used for catch
ing turtl e i s on e prac ti sed i n the Indian and Chi na
seas , an d on the coast of Mozambiqu e . Th is consi s ts
i n th e u se of th e suck ing - fish (Echcncz

'

s remora) , wh ich ,
asDumeril and Bibron say

,
are taught th is m anoeuvre

,

l i k e our hunting dogs
,
and are cal l e d i n consequen ce

,

bunting
-fish.

" The fact was known to Columbus , was
verified by Commerson many years afterwards

,
and

has s in ce more recen tly been confirmed by Mr. Sal t.
The suck ing - fish i s thus employed : The fishermen
have i n the ir boats bu ckets wh ich conta in several of
th ese an imal s , with a ring through the ir ta i l s, to wh i ch
a l ong sl ender cord i s attached . As soon as th ey
perce i ve at a d istan ce , several turtl es asleep on the
surface,

'

but wh i ch they kn ow a sl igh t noi se m ight
awaken

,
they throw one of the suck ing - fishes overboard

,

g iving i t a l ong play of rope . As soon as th e fi sh sees
th e turtl e fl oating , i t approaches i t, darts upon i t, and
fastens i tsel f by i ts sucker to th e u nder surface of its
carapace . To th is i t adheres wi th such force

,
that in

w i thdrawing the rope , both fish and turtl e are haul ed
i n toge ther. Mr. Sal t, when in th e Mozambiqu e, had
a Specimen of a sucki ng - fish given to h im as a presen t.
“ All th e Por tuguese gentl emen whom I conve rsed
wi th

,
he says, on th is subj ect

,
agree i n assur ing me

that fish of th i s k ind were employed on the coast i n
catch ing turtl e .

”

THECAREY ( Chelonia virgata) forms our i l l ustra
ti on of this family— see Pl ate ' 6

,
fig. 3. This turtl e

has a great range of h ab i tat
,
as i t i s a nati ve of th e

coasts of South Amer ica
,
the Cape of Good Hope, and

the Indian Ocean . I t has al so been found ofl” Tene
ri ffe , at New York , and i n the Red Sea. The shel l of
th e Carey is abou t two fee t n in e inches i n l eng th . and
the carapace i s proporti onal ly shorter than that of any
other speci es of the fam i ly . I t i s truncated

,
as it

were, i n fron t, forms an obtuse angl e beh i nd , and i s
very much arched on the s ides . The col ou r of the
carapace

,
head , and fi ns

,
i s a deep chestnu t

,
rayed

wi th brown m ixed w i th yel l ow and the breastplate i s
gamboge or green i sh - yel l ow .

THE GREEN TURTLE (Chelonia ciridz
'

s) i s the spe
ci es wh i ch excel s al l the oth ers i n the del icacy and
excel l en t flavou r of i ts flesh . I t i s the Tu rtle par
excel l ence

,
so wel l known i n th is country to al l “ bons

v ivan ts .” W hat woul d th e L ord Mayor’s d inners a t
th e Mansi on - house of L ondon b e wi thout the Turtl e l
The Green Turtl e su rpasses al l th e oth er spec ies

( except th e Cori aceous Turtle) i n s ize and . weigh t .
The ord inary l ength of adul t specimens may be abou t
four feet ; but i nd ividual s n ot unfrequently occur whi ch
measure six or seven feet in l ength , and weigh upwards
of eigh t h undred pou nds . Le Mai ne, i n his Voyage
to th e Canary Isl ands ," i n forms u s, that n ear Cape
Bl an co turtl es are found of the enormous si ze of fi fteen
fee t in circumference

,
an d th at the flesh of on e of them

wou ld be a suffici en t meal for th irty m 'en
The carapace is oval , somewhat heart- shaped , and

sl ightly convex . ,
The head i s rounded

,
and

,
compara

tively speaking, rather smal l er than i n most other
mar ine torto ises. The l ower j aw i s strongly too thed
and hooked i n fron t

,
and the upper jaw i s notched i n

fron t an d serrated on the s ides .
The

'

Green Turtl e i s very common upon l ow
,
sandy

coasts i n both c on t in en ts
,
but pr incipal ly with in the

torr id zone . I ts ch ief food cons ists of mar ine plants
,

and m ore espec ial ly the Zostera marina, which i n
consequ en ce i s known by the name of Turtl e - grass .”
Accord ing to Mr. Audubon , it cu ts th i s n ear the
roots

,
i n order to procure th e most tender and sucen

len t parts, wh ich al one are eaten , wh i l e th e rest of th e
pl an t floats to th e surface and col l ec ts th ere i n l arge
fields . This

,
when seen

,
i s a sure indi cati on that th e

feed ing ground of th e Green Turtl e i s n ear .
THE HAWK S- BILL TURTLE or CARE’

I
‘

( Carolin
—~ If the Green Turtl e excel s al l others as

an arti cl e of food
,
the Hawk ’s—b i l l Turtl e i s th e most

val uab l e as producing a substance of great importance
i n the arts and manu factures . I t is smal l er than the
Green Tu rtl e , for i t i s rare to find one from three hun
dred to four hundred pounds weigh t . The shel l is
depressed

,
oval

,
or som ewhat heart - sh aped , and covered

w i th pl ates
,
which are lai d one above the other l ike

th e t i l es of a house— hence its specific name z'mbrz'cala,
or imbri cated . The breastpl ate i s large, fu l l and
entire i n fron t and beh ind

,
but hol l ow and depressed

i n th e cen tre . The h ead i s oval , el ongate , and c om
pressed at the s ides . The upper jaw is greatly pro
l onged , and hooked i n fron t l i k e the beak of a hawk,
from whi ch ci rcumstan ce the common Engl ish name
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of the an imal— the Hawk ’s - b i l l— i s derived . The
edges of the i r jaws are en ti re and without teeth or
serrae . The Hawk ’s - h i l l Turtl e is a nat ive of the
Ind ian ocean and the Amer ican seas . I t i s taken at
Ceyl on

,
Amboyna

,
th e coast of New Gu in ea, and

North Austral ia
,
th e Seychel l es, th e coast of Cuba ,

and other W est Ind ian i sl ands
,
the Red Sea, &c. ;

and i ndi vidual s have even strayed as far north as the
coast of Great Bri ta i n . As we have sa id before , how
ever

,
it i s th e substance known by the name of Tor

toise- shell, which i s th e produce of th i s an imal
,
that

makes th e Hawk ‘s - bi l l val uabl e . Other speci es have
the same kind of pl ates that cover the carapace bu t
i n n o other are these plates su ff ic i ently th ick to b e of
any val ue i n the arts . Torto i se - shell i s not cons idered
of the best qu al i ty unl ess th e an imal has reached to a
certai n s i ze , we igh ing abou t on e hundred and s ixty
pounds ; before that sta te i t i s too th in . The quant i ty
ob ta ined from a singl e ind iv idual vari es much . I t i s
stated by some authors that e ight pounds m ay be
ga ined from a l arge turtl e . Mr. Holbrook says that
fi fteen pounds i s the largest qu anti ty that i s ever
obta ined , but that only from an imals of th e l argest
s ize . M ‘Culloch, i n h i s Di ct ionary of Commerce ,"
says that the best torto ise - shel l i s that of the Indian
arch ipelago ; and that th e finest of that quarter i s
obta ined from th e Sp i ce Isl ands an d New Gu inea .

Of the second group of Mar in e tortoi ses
,
or those

which have the carapace and the external parts of
th e ir body covered w i th a l eathery sk in

,
only one

spec ies is at presen t known .

THE CORIACEOUS TURTLE, or LUTH , as the Fren ch
au thors cal l i t (Sphargis coriacea) , i s u ndoubtedly the
l argest of al l the fam i ly

,
i n d i viduals hav ing been occa~

sionally foun d we igh ing twel ve hundred pounds, and
measur ing e igh t feet i n length . Though not a common
speci es , it seems to have a w ide range , as specimens
h ave been taken in th e Med i terranean ; i n th e Atl an t ic,
as in Chesapeake Bay on the coast of North Amer ica ,
and the Tortugas or Turtl e i sl ands of F l or ida ; at th e
Cap e of Good Hope ; on the coast of Chil i ; and i n
Japan , where i t i s kn own by the name of Jalaf a.

It has al so been occasi onal ly taken off the coasts of
France and Englan d . Borl ase , i n h is “ History of
Cornwal l

,

” te l l s us that two i nd iv idual s of a l arge si ze

REPTILES — Cnocomnss.

ORDER II .
— CROCODILES AND ALLIGATORS

OF al l the fam i l i es of wh i ch the class of reptil es i s
composed , th at of the Crocod i l es con ta in s the bulki est
and strongest speci e s. In gen eral appearance they
resemb l e g igan ti c l izards, but they d i ff er from the
order Sauria, or Saurian rept i l es to wh ich the l i zards
bel ong , i n hav ing the body covered with square , keeled ,

F rom the Greek words
,
emus (saw) tortoise, and sauros

xugog) l izard.

bony pl ates
,
imbedded i n the sk in

,
and pl aced i n l ongi

tudinal l ines ; i n the sol id ity an d form ation of th e ir
sk ul l ; an d i n the vent be ing longi tud inal . In si ze
they vary from ten or twelve fee t to fi fteen or twenty
and some e ven atta in the l ength

,
i t i s said

,
of twenty - five

or th irty . D i s ti nguish ed as they are by the ir great
magn i tu de

,
th ey h ave al so th e character of great

c i ty . Inhab i ting the marg i ns of the m ighty streams
of tropi cal cl imates

,
th ey are th e terror of all who

were caugh t off that coast i n the mackere l n ets
,
i n the

summer of 1756 ; and Penn ant i nforms us of another
Spec imen having been caught on the coast of Dorset
sh i re , and whi ch i s n ow i n the Br i t ish Museum . In
August

, 1729, a specimen was cap tured ofi“ th e mouth
of the Lo ire

,
abou t th irteen l eagues from Nantes

,
which

was upwards of seven feet long.

The carapace of th i s spec ies of turtl e i s som ewhat
heart - shaped , n arrow, and po inted behi nd

,
and i s

marked on the back w i th seven l ong i tudinal keel s .
The breastpl ate i s l arge

,
very ful l i n fron t

,
and perfectly

flat
,
w i thou t any prom inen ce or tubercl e whatev er .

The head is very l arge
,
and the jaws of great strength

an d very sh arp on the ir edges . The upper one has
th ree remarkable notches

,
one in the cen tre wh ich i s

angul ar
,
an d on e on each side at a short d istance from

the form er
,
wh ich are rou nded . The l ower jaw is very

acu te at the po int
,
and somewhat h ooked

,
correspon d

i ng wi th the central n otch of th e upper. The neck i s
very sh ort

,
very th ick

,
and covered wi th a coriaceou s

sk in . The fore l egs are large and wel l devel oped
twice the l ength of th e h inder . Both are covered with
a cor iaceous sk i n . The tai l i s sh ort

,
acu te

,
and scarcely

extends beyond the carapace . The whol e surface o f
th e animal i s covered w i th a sm ooth

,
l eath ery sk in

,

qu i te desti tute of horny pl ates or scal es . I t i s of a
very dark—brown col ou r

,
with the excep ti on of the

r idges or keel s on th e back
,
which are ti nged i n di ff er

en t places w i th obscure d irty white. Mr. Audubon
states that the Cori aceous Turtl e , i n resorti ng to the
Tortugas or Turtl e i sl ands of F l orida for th e purpose of
depos i ting i ts eggs

,
is l ate r than the other spec i es i n

arri ving there . The average number of eggs laid by
i t , he says , may be three hundred an d fi fty

,
i n two sets.

I t appears al so to be l ess cau t ious than the Green
Tur tl e or Hawk ’s - b i l l i n ch oos ing the pl aces for thi s
importan t Operati on . Its food cons ists of mol lu sca

,

fish , crustacea, sea - urch ins
,
and vari ou s mari n e pl an ts .

Penn ant says tha t i t becom es ex trem ely fat
,
bu t that

the flesh i s coarse and bad . The anci en t Greeks , i t i s
sa id, were wel l acqua inted w i th th is speci es of marin e
tortoi se ; an d i t has been often confiden t l y asserted ,
th ough we th ink w i thou t sufiicient proof, tha t it was
from the shel l of the Coriaceous Tur tl e that the first
lyre was fabr ica ted .
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approach them ; they prey upon every an imal wh ich
comes w ith i n the i r reach

,
and man h imsel f i s n ot free

from thei r attacks
,
for i nstan ces are by n o mean s rare ,

both i n anc ien t and modern t imes, of th ei r suddenly
seiz ing upon human beings

,
an d carry ing th em off to

th ei r watery haun t-s.

” They are often cal l ed the

tyrants of the fresh waters
,
an d the ir capac ious mou th

and numerous strong and con i ca l teeth fi t them wel l
for a rapac i ou s l i fe . James Montgomery happi ly
descr ibes th e fam i ly i n a few words

The crocodi le, the dragon of the waters,
In iron panoply , fel l as the plague ,
And merc i less as famine, cranched h is prey ,

W h i le f rom h is jaws, w i th dreadfu l fangs al l serried,
The l ife—blood dyed the waves w i th deadly streams.

”

In general form the body of th e Crocodil e s i s de
pressed ; and the ta i l i s long, tapering , th ick at the
base

,
and compressed at th e s ides

,
so as to form a sort

of paddl e or oa r . The l egs are so very short, that
they appear as i f they cou ld n ever suppor t th e wei ght
of th e body. They have no cl avi c le or col lar bon e .

The fore fee t h ave five toes
,
the two ou ter of which

are desti tute of cl aws . The toes i n th e h ind fee t are
only four i n n umber

,
the ou termost of wh ich al on e

wan ts a claw . These l atter are con nected together
by a m embrane or web

,
whi l e those of th e fore feet are

free . The parti al ly webbed feet
,
the flat c ompressed

tai l
,
an d th e positi on of the n ostri l s at th e tip of the

muzzl e
,
al l suffici ently show the aquatic nature o f the

Crocod i l es.
The femal e deposi ts h er eggs i n the sand . In som e

spec i es she makes a sor t of n est i n whi ch she l ays
th em

,
th en covers them with l eaves and debri s of

plan ts
,
and thus l eaves them to be hatched by the heat

generated there from the fermentati on of th e vego
tab l e matters . Some of th e Crocodi les are said to l ay
three t imes after short i n terval s ; and about from
twenty to th irty each t ime . The eggs are covered
w i th a hard wh ite sh el l , are about th e si ze of those
of a geese, and are sa id to be good eat ing. The
young are hatched i n abou t twenty or th irty days

,
an d

the m oment th ey qu i t the shell
,
they make w i th all

speed to thewater . A great many of th ese eggs are
destroyed by the ichneumon and tup inambis ; and vast
numbers of th e young are devoured by the fresh - water
torto i ses

,
vorac i ous fish es

,
vari ous amph ibious an imals

,

and even
,
i t i s sa id

,
by the old Crocodil es themselves

,

when pressed by hunger. I n al l p robab i l i ty th ese
a nimal s l ive to a cons iderabl e age , perhaps at l east
that of man ; an d th eir growth appears to be sl ow .

They are abl e
,
l ike other repti l es

,
to susta in l ong fasts

,

and some of the spec ies, where th e heat i s n ot so very
great, bury th emsel ves during the wi nter i n the mud .

Thei r pr incipal pl aces of abode are th e banks of l arge
r ivers and marshy lakes ; and they are often foun d
l iv ing i n soc iety together i n l arge tr00ps. Thei r ch i ef
food con si sts of fi sh

,
frogs , water - b i rds

,
and any oth er

an imal s they can secure. Even dogs
,
swine

,
and oxen

,

i t i s said , cannot always escape the ir veracity. Man
,

h imsel f
,
somet imes fal l s a v i ct im . In order to obta i n

thei r food they often have recourse to ar t ifice ; swel l
i ng ou t the i r l ungs w i th ai r

,
so as to make the ir bod ies

specifical ly l ighter than water
,
they al l ow themsel ves
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FAM ILY OF CROCODILES

to float immovab l e on th e surface of th e r iver, where
th ey l ook exactly l ike a b ran ch of a tree

,
and thus

the ir un suspec t ing prey come around them .

The Crocod i l es are all strangers to Europe
,
an d wi th

the excep tion , perhaps , of on e or two, are equal ly so to
Austral ia . In th e three other parts of the world

,
how

ever
,
they are found

,
an d often i n great numbers. In

Dr. Gray’s arrangemen t of th i s order
,
these an imal s

are d iv ided i n to two fami l ies
,
the true Crocodiles and

the Alligators. The latter are pecul i ar to Ameri ca
,

wh i l e th e former are common to both worlds.

The speci es of th i s fam ily are ch iefly ch aracter i zed ,
an d dist ingu ished sci en tifical ly, by the teeth . The
l ower can i nes fi t i n to a n o tch i n the edge of th e upper
j aw when the mouth i s cl osed . At the same t ime
they are known by the muzzle behi nd the nostr i l s
being much narrowed by the h i nd l egs having a fri nge
of compressed scal e s beh ind

,
and by th e toes be ing

webbed to th e tip.

The fam i ly con tai ns three gen era
,
and abou t fourteen

speci es .
THE EGYPTIAN CROCODILE or th e CROCOD ILE or

THE NILE ( Cr ocodilus vu lga ris) i s the Spec i es whi ch
forms our i l l ustrat i on of the genus Crocodilus— Pl ate 7,
fig . 2 ; and Pl ate 8, fig. 5 ( tee th) . This huge creature ,
wh ich often reaches the l e ngth of from twenty - five to
th irty fee t

,
i s a n ati ve of th e Ni l e , the Sen egal , Niger ,

Gambia, and probably m ost of th e r ivers of Northern
and W estern Afr i ca . I t appears to have bee n wel l
known from the earl iest peri ods

,
an d i t even seems to

h ave been worsh ipped i n Egypt prev ious to our h istor ic
records of that cou ntry. AtM emph i s i t was reared with
the greatest care by certa i n pr iests who h ad charge of
it
,
and who nour ished it with abundan t food . Sacr ifices

and off eri ngs were presen ted to i t, i t was adorn ed w i th
tr ink e ts and j ewels

,
and l odged in a lake or basi n i n th e

m idst of th e templ e . Treated i n thi s m anner , the Cro
codile l ost its feroc i ty , and became so tam e as to be l ed
abou t i n rel igi ous process i ons and ceremon ies. W hen
the cel ebrated Greek hi storian Herodotus vi si ted Egypt

,

which was about 400 years before the birth of Christ
,

the hab i ts of th is an imal were wel l known . His objec t
was

,
i n a great measure, to i nvestigate the rel ig i ous

h istory of that peopl e
,
and therefore h e was i nsens ibly

l ed to the study of an an imal wh ich was so mixed up
wi th the i r sacred r i tes as th e Crocod i l e. At that t im e
he i nforms u s that th e inhabi tan ts of the Thebai s and
the sh ores of the l ake Moer is regarded these creatu res
wi th the h ighest reverence . Each person i n that d is
trict reared a Crocod i l e wh ich they trai ned up

,
suspend

ing gold an d jewel s from i ts earlids, an d adorn ing its
fore feet w i th r ings of gold. They fed i t careful ly and
wi th del icac i es

,
and when i t d ied i t was embalmed and

pl aced i n some consecrated repos i tory. Numerous
mumm ies of young Crocod i l e s i n the Br i t ish M useum ,

obtained from the i r pr imi ti ve repos i tor ies after a l apse of
more than two th ousand years S ince the ir embalmment,
and sti l l i n perfect preserva t ion , attes t the truth o f that
statement . The descr ipt ion g iven u s of the Crocod i l e
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of th e Ni l e by th i s d ist inguished h istor ian is dec lared
by M . G eoffroy St. H i l a ire , who , during the invasion
of Egypt by th e Fren ch u nder Napol eon I . , had great
opportun i ti es o f studyi ng and observ ing the hab i ts of
the creature

,
to be true i n most respects as we fi nd it at

th e presen t day . I t would appear that at the time he
wrote

,
th e Crocodi l e was found in Lower Egypt, but

n ow i t i s only found i n Upper Egypt, and i s never seen
bel ow Thebes . In such s i tuat ions the temperatu re i s
v ery h igh , and accord ingly i t i s n ever foun d i n a lethar
g ic state

, as is the case with the spec ies found i n Amer ica
an d elsewhere . I t i s nocturnal in i ts hab i ts . During the
day i t comes ashore

,
taki ng up i ts abode in some qu i et

re treat for th e purpose of sleeping ; but when even ing
comes on it resum es i ts act iv i ty and returns to the
water

,
where alone i t i s able to successful ly sec ure i ts

prey . The i r pr inc ipal pl ace of abode is a ser ies of
smal l isl ands i n the r iver

,
and there they l ive insoc iety.

Mr. St. John , in h is “ Travel s i n th e Val l ey of the
Ni l e ,” te l l s u s that he saw numbers of them dur ing his
passage up the r iver . These i sl ands ( sand - banks at
Pharos) are th e usu al haunts of the Crocod il e but as
they l ove to bask i n the warm sun

,
and have an aver

s ion to cold
,
there is l ittl e danger of encounteri ng them

early i n th e m orn ing, or when the w ind blows. In
fact th ey seem n ever to ri se ou t of the water bu t when
th e surface of the Ni l e resembles th at of a pond

,
and

the whole sandy shor e i s gl i tter ing i n the sun
,
when

you see th em ly i ng in troops along the edge of the
stream .

" The d i ff eren t i nd ividuals of th e troop sel ect
and keep the i r own part icul ar spot. These are fl a t
Shores where spurs of fi ne sand stretch a cons iderable
d istance

,
and conduc t to th e water’s edge by a gen tle

decl iv i ty . Each troop or soci ety remains fai thful ly
attached to the l ocal i t ies where they were born

,
and

never go far from them excep t when i n search of prey .

Th i s occupa t ion fulfi l l ed
,

“ they return at parti cul ar
hours to thei r r esti ng - pl aces on the sandy shore

,
wh ich

had been previously sel ected by the fores ight of the
ol d ch iefs of the fami ly ; and placing a sen t inel to g ive
the al arm i n case of danger

,
they there abandon them

selves se curely to sleep . The senti nel
,
pl ac ing his

ear partly on the ground
,
l istens for the l east n oise

,

and if d is turbed , th e troop make d irect to th e water .
M . G . St. H i l a i re says he has watched them at such
t imes , and has seen them turn themsel ves sl owly , and
march at first apparen tly careful ly and w i th m easured
steps , but after a certa i n distan ce th ey woul d l eap
br isk l y i n to the water , cl ear ing at a bound a consider
abl e d istance . The egg of the Crocod i l e i s wh ite

,
and

of a sphero idal form. I t is not m uch l arger than that
of a goose, and the young Cro codi l e at its b irth is on ly
two and a half dec imetres i n l ength .

The very name of Crocod i l e exci te s the i dea of an
animal al ike form idabl e for i ts s ize and feroc i ty of an
an imal u nequ al l ed in i ts own orders

,
and whi ch i s the

tyrant of the fresh waters . The story of the l i ttl e bird
cal l ed Trochilos by Herodotus, wh ich , accord ing to h is
account , frees the mouth of the Crocod i l e from th e
l eeches wh ich i nfest it— or

, as Pl iny asserts, p icks or
cl eans th e huge rept i l e ’s teeth— i s probably fam i l iar to
every one . W e wil l al low Mr. St. John to tel l the
tale — “Nve shot and ate a si/csalc, th e Tree/17,703 of

REPTILES. CROCOD ILES .

H erodotu s
,
a sort of gent l eman i n wa i ting on th e Cro

codile
,
about whi ch h istory an d trad i t ion te ll strange

stor ies . W hat they say i s this
,
that th e Crocod i l e

being too m uch add icted to l i ve i n water w i th h is j aws
open

,
al lows a number of l eeches to creep down his

throat
,
where

,
v igorously su ck ing h i s bl ood

,
they prove

ex tremely troublesome . Agains t these en em ies
,
how

ever , he fi nds a fa i thfu l al ly i n th e siksak, wh ich , as
soon as he perce i ves

,
he op ens hi s del icate mou th

,
an d

the bi rd, rendered bol d by i ns ti n ct , l eaps l ike another
Cur tius in to the gul f

,
not to be swal lowed up how

ever , but to swal l ow. He k i l l s and devours th e l eeches
,

and then hopp ing ou t, recei ves the thanks of the Cro
codile. Sometimes thi s l umber ing an imal

,
gett ing

sleepy dur ing the process
,
mechani cal ly cl oses hi s j aws

,

so as to depri ve hi s l i ttl e fri end of air ; upon wh ich ,
extend ing h is w ings

,
furn i shed wi th sharp sp ikes on

the t ips of th e shou lders
,
he wounds the Crocod i l e ’s

throat, and rem inds h im that i t i s his busin ess to be
c i vi l . “ For the tru th of the story

,
he adds

,

“ I w i l l
not answer ; bu t certai n i t i s that I seldom ,

perhaps
ne ver , saw a Crocod i l e withou t a siksak stand ing cl ose
beside h im on th e sand

,
eviden tly wi th i n his reach

,
but

w i thout h i s exhib i t ing the sl ightest des ire to molest
or i nj ure i t ." Herodotu s was the fi rs t author that
men tions th is c urious tal e ; an d M . Geofiroy th i nks ,
that i f we use the word general ly translated l eeches

,.
to

mean merely any th ing that su cks bl ood
,
th e story is

n ot at al l desti tu te of real i ty . There are thousands of
gnats and musquitos i n these l ocal i tieshe says , which
suck blood ; and he asserts that as the Crocod i l e has
n o movab l e tongue to - sweep them away

,
i ts mouth

i s i nfested wi th these troublesome insects to a great
degree . M oreover, he affi rms that th ere i s a smal l
b i rd cal l ed sz

’

lcsa/c by the n ati ves
,
wh ich he has fre

quently observed hopp ing abou t i n al l d irecti ons round
the Crocod i l e , and even go ing i n to the month of th e
rep ti l e as i t l ay asl eep , or was fe ign ing to be so.

Attrac ted by these i nsects, upon which i t feeds , he has
n o hesi tati on i n saying the b ird does en ter the rep ti l e ’s
month when wide Open , and there p icks up the insects
wh ich i t finds i n abundance . This bird i s recogn ized
at on ce as a species described by Hasslequist, u nder th e
name of th e Egyptian plover ( Charadrius E gyptius ) ;
and as to thi s appa ren t cord ial i ty between two such
an imals , th ere is n oth ing very ex traordi nary in i t, as
s im i l ar affec ti ons ari sing from mutual good offi ces

,
are

exempl ified in other cases i n the an imal k ingdom .

If th e Crocod i l e has a good fri end in th e l i ttl e siksak,
i t finds powerful en em ies i n on e or two other smal l
an imal s . The i chn eumon , a smal l an im al abou t
e ighteen i n ches l ong, bel onging to th e Viverrz

'

daz or
Ci vets , i s parti cu larly destructi ve . I t i s very fond of
eggs

,
and in Upper Egypt searches wi th g reat av idi ty

for the eggs of the Crocod i l e i n th e sand . It devours
great n umbers, and i t was thought to check so much
the i ncrease of these 'large rept i l es , that i t i s one of
the an imals which were formerly h eld sacred by the
n at ives ; di vi ne h onours hav ing been pa id to it i n the
anci en t c i ty of Hera‘clea . The tup inamb is too

,
a

l arge l izard , is a powerfu l e nemy, for, as i t swims wel l ,
bes ides eat ing the eggs

,
it destroys -a great number of

the young after they have reached the water. Though
,
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them , shot i t in the m ou th ; but not wounding i t mor
tal ly it escaped i nto the r iver . The day after he agai n
saw another band ly ing on the banks of th e ri ver

,
and

succeeded i n shooti ng two of them .

FAM ILY OF ALLIGATORS

The Al l igators are d i sti ngu ish ed from the crocod i l es
by h : ‘ ing the cani ne tee th of the l ower jaw fi tt ing i nto
a p i t

,
instead of a n otch

,
i n the edge of the upper

,
when

the mou th i s c l osed . The hi nd l egs are desti tute of
the fr inge of scal es on the h inder part

,
and th e i r toes

are scarcely webbed . The speci es a re n ot numerous
,

and they are pecul i ar to the New \Vorld. Ni n e or ten
only have been descr ibed

,
and they are arranged i n

three d istinct gen era
,
Alligator, Jacare, an d Cayman.

The genus ALL IGATOR has the j aws Of an ob long figure ,
depressed

,
and is mo re particu larly d isti ngu ished by

having a smal l longitud inal r ib between the orb i ts.
The h ind feet are webbed ; and th e n ostri l s are sepa
rated by a bony septum .

THE ALLIGATOR, par excel l en ce , THE PI KE- MUZ

ZLED CAYMAN of some au thors (All-[gator Al isszssip
pz

’

cnsis)— Pl ate 8, figs . 7, 7a ( skel eton and skul l )— i s
one of the best known . The head i s e l ongated

,
sub

oval
,
rounded i n fron t

,
truncated behi nd ; having the

general form of that of the well - known fish cal l ed
the pi k e . The superi or surface of th e snou t i s e l e vated
for the nostri l s

,
and the forehead is subdivided by a

short sharp keel i nto two halves . This r idge is pecu l iar
to th e Al l igator. The nos tr i l s open on the upper part
n ear the snou t

,
and are ( even in the i r early youth)

separated from each other by a bony plate or part i tion
— a format ion found i n no other spec ies of the order .
The eyes are large and prom inent ; and there are three
eyel ids

,
the upper on e of which is covered wi th two

large pl ates
,
and several smal l er ones. The jaws are

sl ight ly curved
,
and armed wi th forty teeth above and

bel ow
,
of wh ich the fourth i nferi or pa ir i s the l ongest

of al l
,
and rece ived i n sockets of th e upper jaw when

the mouth i s c l osed . The body i s el onga ted
,
rounded

above
,
fu l l a t the flanks

,
and flat bel ow. The chest and

belly are protected by broad smooth
,
quadril ateral plates .

The ta i l i s large
,
l ong , compressed and th i ck below, and

surmounted above w ith a doubl e
,
strong]y serrated crest

on i ts an ter ior
,
and by a s ingle crest on i ts posteri or hal f.

The fore l egs are large and strong
,
but th e h ind are nearly

twice the s ize . The body of th e Al l igator
,
i n the Old

an imal
,
i s Of a dusky col ou r above

,
the throa t yel l owish

wh ite . The common s i ze is be tween n ine and ten fee t
,

but they often grow much larger . Holbrook says he
has seen one in Carol ina th i rteen and a hal f feet long ;
Catesby has seen them fourteen feet ; and Bartram
tel ls us that he has seen them twen ty fee t i n l eng th

,

and that some are supposed to grow to even twenty~ two
or twen ty - three fee t. W aterton asserts that he h imsel f
Once saw an al l igator i n th e Oronoque th irty fee t in
l ength , and another of the same s ize i n the Essequibo.

”

Bar tram ’s descr ipti on of th is huge creature i s very
graph ic “then ful l grown ,” he says , “ i t i s a very
l arge and terr ibl e creature

,
and of prod igious streng th ,

activ i ty , and swiftness i n the water . Their body i s as
large as that of a horse the ir shape exactly resembles

that of a l izard
,
except th e ir tai l

,
wh ich is flat or

cunei form , bei ng- compressed on each side
,
and gradual ly

d im in i sh ing from the abdomen to th e extrem i ty
,
which

wi th the whole body i s covered wi th horny plates or
squamae , impenetrabl e when on the body of the l i r e
an imal even to a r ifle bal l

,
excep t abou t their head

and just beh ind thei r fore l egs or arms
,
where it i s sa id

they are o nly v ul nerabl e . The head of a ful l - grown
one is abou t three feet

,
and the mouth open s n early th e

sam e l ength ; the i r eyes are smal l i n proporti on , and
seem sunk deep in the head

,
by means of the prom i

nence of thei r brows. The n ostri l s are l arge
,
i nflated

,

and prom inen t on the top
,
so that the head i n th e water

resembl es at a distance a chunk of wood floating abou t.
In the forepart of th e upper j aw on each s ide

,
just

under th e n ostr il s
,
are two very l arge

,
th ick

,
strong

tee th or tusks, not very sharp , but rather the shape of
a cone . These are as whi te as the finest pol ish ed i vory

,

and are not covered by any sk in or l i ps
,
an d always i n

s ight , which g ives the creature a fr igh tful appearan ce .

In the lower j aw are h ol es opposite to these teeth to
rece i ve them . W hen they cl ap the i r j aws together

,
i t

causes a surpris i ng n oi se , l ike that whi ch i s m ade by
forc ing a heavy p lank w i th v iol en ce upon the ground

,

and may be heard a t a great d istance .

”

The Al l igator is a nat ive of North Ameri ca. I t i s
first observed on the Atl anti c border of the Uni ted
States , in North Carol i na. From th i s po int

,
they

abou nd near th e mou ths of al l the creeks and r ivers
th at empty i nto the Atlan t ic Ocean

,
or i nto the Gul f of

Mex i co , as far as New Orl eans
,
ascend ing up the Mis

sissippi as h igh as the en trance ofRedRi ver, a d istance
of s ix hundred m i l es. Thei r chi ef pl aces of abode are
th e l ow stagnan t ponds an d deep morasses of the
Southern States, where hun dreds of them can be see n
at a time , e i ther on the flat marshy banks of creek s
and r i vers, or on sandy or muddy shores le ft dry by
the ebb of the t ide . Here th ey rema in moti onl ess for
hours , apparen tly asl eep , and are often m i staken for l ogs
of dead and decaying wood

,
as wel l - from thei r c ol ou r

as from the i r perfect immobil ity ; but, when disturbed
by the approach of en em ies , they suddenly retreat to
th e water . At other t imes , they may be observed float
ing on the surfac e of th e water , and only direc ted by
i ts cu rren t suddenly they sk im along w i th the greatest
vel oc i ty

,
e i ther i n search of food or the i r mate . In his

nat ive state
,
the Al l igator i s exceed ingly vorac i ou s, and

feeds on any an imal substance that fal l s in h i s way.

As Catesby says , he Spri ngs upon domesti c an imals ,
such as pigs

,
sh eep

,
or oxen

,
that are impruden t enough

to penetrate i n to the ir sol i tu des ; bu t he seems i n
general to be m ostly attracted by fi sh and other an imals
in motion

,
as m ink s

,
musk - rats

,
dogs

,
&c. ,

so as to
render it almost imposs ibl e for them to cross even
smal l streams withou t danger at certa in season s of the
year . Hol brook tel l s u s that Al l igators are sa id to l ie
i n wait for their prey on the banks of creeks and ri vers,
an d when i t approaches they sweep i t i nto the water
w i th the ir tai l ; an d i t i s cer ta in

,

” he adds , “ that the
an imal u ses th e ta i l i n defence

,
str ik ing w i th it the

enemy
,
and turn ing the head to the same s ide, at th e

same instan t
,
so as to represen t nearly a c i rcle . There

seems to be som e ditl '

erence of op in ion amongst au thors



Tun AL L IGATOR .

as to th e feroc i ty of th e Al l igator and h i s m o ti on s on
land . l\lr. H olbrook says that th is an imal i s m uch
m ore tim id than i s commonly supposed

,
and he bel i eves

that th ere is n o wel l au thenti cated i nstance i n Carol in a
of the ir h avi ng preyed on man . It m oves bu t slowly
and w ith difficu l ty

,
he says

,
on l and

,
i n consequ en ce of

the shortness o f th e extrem i t ies compared w ith th e
great l ength of the body .

“ He raises h imsel f on h i s
legs

,
advances for a sh ort d istance

,
draggi ng al ong the

th ick heavy ta i l n ow he fal l s upon th e bel ly
,
apparen tly

to rest for a time
,
before he proceeds on hi s j ourn ey.

W aterton
,
however, asserts th at i n Gu ian a th i s creatu re i s

bold and feroc ious
,
an d bynomean s sl ow - paced on land .

Bartram ’s test imony as to the feroc i ty of th is speci es
corresponds with th is accoun t given by W aterton . The
stori es gi ven by thi s travel l er of h is d i fferen t en cona
ters wi th Al l igators i n F l or ida are most am usi ng

,
whi l st

at the same time h i s descr ip t ion of i ts hab i ts i s so
correct i n m any parti cu lars

,
that

,
romance as i t m ay

appear
,
we cann ot refuse cred i t to h i s statements. He

travel l ed i n Carol i na
,
Georgi a

,
and through East and

W est Fl or ida between the years 1773 and 1788 ; and ,
as Holbrook remarks

,
though his descr ipt ion appears

,

wi th ou r knowledge of these an im al s at the presen t
day to be on e that shou l d be received w i th cau tion

,

yet i t i s very poss ible that th e en croachments of man
upon the ir dwel l ing - pl aces

,
si nce Bar tram saw them

,

may have rendered them more t im id and d istrustful .
W e have al ready made a sim i l ar remark when describ
i ng the rattl esn ake— see p . 44.

In th e spring of th e year and early summer mon ths
,

an d during the period of i nc ubat ion
,
and speci al ly i n

cl oudy days or i n the even i ng
,
Al l igators make a great.

noi se . Thei r croak , accord ing to Holbrook , i s n ot
u nl ike that of the bul l - frog

,
but l ouder and less pro

l onged . The femal es construct pecul iar n ests in whi ch
to deposi t th e i r eggs . Mr. Holbrook i n forms us that
they moun t smal l sandy h i l l ocks

,
or con struct smal l

mounds wi th mud and vegetabl e substan ces
,
for th is

purpose . The eggs are hatch ed by the heat o f the
sun i n abou t th ir ty days ; and for some t ime after th ey
are born , the young appear to l i ve only upon the l arvas
of insects and very smal l fi shes. The Al l igator

,
l ike

other repti l es
,
can remai n a l ong tim e w i thou t eat ing ;

and on the approach of win ter they seek ou t hol es i n
the earth

,
where they remai n torpid till spring or th e

warmth of the weather exc ites them aga in to l i fe and
acti vi ty. In th e Sou thern States many are dug ou t of
these retreats , i n th is state of hybernation, by the
sl aves, who este em the tai l as an arti cl e of food

,
and

which i s eve n decl ared by Holbrook to be “ tol erabl e .

The eggs are al so used as food . Accord ing to W ater
ton thev are abou t th e s ize of a turkey ’s

,
an d the

outside is rough and of a dirty - whi te col our .
The n ame of All-[gator i s m ost p robably deri ved

from the Span ish word laga rta, a l izard . W aterton
says that. th e Br i tish having se i zed on the se ttl ements
i n Ameri ca formed by the Span iards

,
soon became

acquainted wi th th i s repti l e , and on heati ng the Span
iards excl a im una lagart a " when the an imal made
i ts appearan ce , they , i n th ei r turn , cal l ed i t “ an al l i
gator for so the two Spani sh words

,
una l agarta

,

”

sounded in th e Engl ish ears.

REPTILES. Tnn YACARE.

The th i rd genu s
,
CA IMAN , d i ff ers from the two

others , prin c ipal ly by the eyebrows be ing defended
with three bony pl ates . There are three species
descri bed— on e

,
th e nati ve habi tat of wh ich is n ot wel l

known , furth er than i t i s from Sou th Amer i ca , Gu inean
trigonoms another a nat i ve of Brazi l

,
the Eye - browed

Cayman
, C. palpcbrosus ; and the th ird , an inhabi tan t

of Trop ical Amer ica
,
the Swol l en - headed Cayman ,

C. gt
’

bbz
'

ccps. Very l i ttl e i s k nown of the ir hab i ts , and
the specimen s are very rare i n European museums.
The toes are scarcely webbed

,
wh ich m ight l ead us to

suppose that these an imal s were more terrestrial i n
the ir habi ts than the Al l iga tors and Yacaris.

The genus JACARE di ff ers from Alligator, i n hav ing
a r idge across the face between the eyes

,
and the n os

trils be ing separa ted by a carti lag inous septum . The
j aws are obl ong

,
depressed ; the hind fee t are scarcely

webbed ; and the eyel ids are fleshy .

THE SPECTACLED YACARE (Jacare sclerops) .— The
spec ies represen ted i n Pla te 7, fig . 3

,
i s a nati ve of

Braz i l , an d der ives i ts n am e from the nat ive appel
l ati on of th is repti l e

,
th e G-narau i s cal l ing it the Yacare.

Az ara who tel l s u s th is
,
i nforms us al so that i t i s

common i n al l th e ri vers
,
lagoons

,
and estuar ies i n

Paraguay
,
where i t may be seen i n th e morn ings

an d even ings lying under the water , sh ow ing only
i ts eyes above the surface . About m id - day

,
however

,

i t l eaves th e water an d comes ashore to sl eep on the
sandy banks an d bask i n th e sun . There i t sl eeps
profoundly

,
retu rn ing precip itately to th e water th e

m oment a man or dog approaches. Th i s Yacare grows
to a con siderabl e siz e

,
eigh t feet be ing an ord inary

l ength
,
though it often reaches to st i l l l arger . Azara

,

i n h i s Travel s in South Amer i ca
,

” gives a very good
descrip ti on of the Yacare . The head

,
he says

,
i s flat

above , is l ong, and the muzzl e so deeply clett. that
from i ts tip to the angl e of the throat is four teen i nches .
I ts ta i l constitu tes nearly half i ts total l ength

,
an d is

rath er si ngu l ar i n form . Its p osteri or par t i s triangu
l ar an d pri sm atic

,
an d there ex tends all al ong i t a

serie s of scal es i n form of a crest . The upper par t of
i ts body i s covered wi th a sk in of a dark col our

,
under

neath which i t has scal es impenetrabl e to t he "bal l s of
a musket. It has them also undern eath , so that they
can only be k i l l ed by strik i ng th em i n the eyes

,
whi ch are

smal l
,
or at the flanks. Th is repti l e has no inc is i ves,

and th e rest of the teeth are so d isposed that m .nay
at once i n fer that the an imal can make n o use of . f tem

to cu t with
,
not even to tear thei r prey

,
bu t that i t is

obl iged to swal l ow the fi shes whi ch i t sei zes wi thout
masticating th em . In Paraguay the nat ives do n ot
appear to fear the Yacares, an d do n ot hes i tate to
bathe and swim i n the r ivers frequented by them .

Somet imes , h owever, th ey se ize dogs travers ing the
stream

,
pul l th em under water and drown them . The

femal e l ays abou t si xty eggs
,
wh ich are abou t the s ize

of those of a goose
,
an d are white . She buri es th em

in the sand
,
covering them over wi th herbage , and l eaves

th em to be ha tched by the heat of the sun . These
eggs are much sough t after by the Ind ians, who esteem
them as an arti cl e of food ; and they eat the fl esh of
the an imal al so

,
whi ch is wh ite an d well tasted

,
though
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ORDER III.— DOUBLE W ALKERS
,
on AMPHISBJENIANS

T I—IIs l ast order of Rep ti l es , th e Amphisbaenians, are
pecul iar - l ooking animal s

,
and are not of m uch general

i n terest. In some systemati c arrangements they take
thei r pl ace al ong with Serpents

,
and i n others they are

placed amongst th e L i zards. In the system we have
adopted i n th i s work they form an order by th em
sel ves

,
and are pl aced at the end of th e whol e cl ass of

Repti l es . In many of th ei r charac ters th ey di ff er
from al l th e oth er orders we have been describ ing. The
body of the vari ous an imal s wh ich compose the order

,

i s el ongate
,
of a cyl indri cal form

,
and naked

,
bu t su r

rounded w i th rings of square scales or plates
,
placed

crosswise
,
and divided i n to two sets

,
i n all but th e

L epidosternons, by a sl ight l ongi tudinal groove on
each side . The appearan ce of these square pl ates has
been compared to that of a p iece of mosai c work . The
tai l i s short

,
conti nuous with th e body , and abou t the

same dimensions . It i s bl un t
,
and genera l ly o f a

con i cal form . The head i s the only part of th e body
wh ich possesses scal es or pl ates s im i l ar to those of
l i zards or serpen ts . The eyes are very sm al l

,
an d i n

gen eral appear l ike two simple bl ack points, sh in i ng
through the sk i n by which they are covered . The ears
are h idden u nder th e skin

,
and n o ex ternal audi tory

hol es are v is ibl e . The mouth i s smal l and the jaws
are n ot exten s i l e

,
the upper bei ng fixed to th e sku l l

and in termaxi l l ary bones . The tongue i s n ot sheathed
an d extensi l e l ike that of serpen ts

,
n e i ther i s i t forked

,

but on ly notched at the end
,
and term inates i n two

smooth threads. I t i s flat
,
short

,
an d broad

,
and the

greater p ortion i s covered wi th l arge fiat pap i l lae or
scal es . The nostri l s are smal l a nd placed o n the
side of the muzzl e . \Vith the excepti on of the genus
Chirotes, they are total ly destitute of l imbs ; and even
that species wh i ch has them

,
possesses o nly the two

fron t m embers. W i th the except ion of abou t two
speci es, they are al l n ati ves of the NewW orld .

The Amphisbaenians i n th e catal ogue of the Rep t i l es
i n th e Bri tish Museum cons ist of abou t fi fteen speci es

,

wh ich are distributed i n four fam i l i es.

FAM ILY - AMPHISBZENIDZE.

This fami ly , that of the tru e Amph isbaenas, h ave th e
teeth fixed on the i n ternal edge of th e jaws . They
are pl aced i n a single row

,
are con ical

,
sl ightly curved

,

simpl e , po inted , u nequal , an d d isti nct from each o th er .
The square scal es or plates with wh ich the body i s
covered, are al l of th e same s ize an d shape throughou t.
The scal es of th e head

,
however

,
are variabl e i n form

.

There are n o traces of l imbs. The ta i l i s short
.
The

spec ie s are ch iefly found i n Amer ica and the \Vest
Indi es . They l i ve i n the nests of the wh i te an ts

, or

termites, and feed upon the l arvae of these an imals . A
number of fabl es h ave been rel ated of these animals by
some of our earl i er wri ters. It was sai d for i n stance

,

From the Greek word amphisbazino (upoirfimvw) , to walk in

an d even bel ieved , that i f an Amph isbaen a were cu t i n
two across th e m iddle

,
th e two heads would m utual ly

seek each other ; an d that when they met, th e cut
ex trem i t i es u n i ted aga in

,
the bl ood serving as a sort o f

cem ent for making them adhere . I t was also bel ieved
that i f out i n to three p i eces

,
each head sough t the s ide

to whi ch i t bel onged
,
an d that when the fragments

were un i ted the an imal was as whol e as ever. This
rep t i l e was al so said to be d i fficu l t of be ing ki ll ed . The
only mean s of do ing so was by cu tti ng off th e two
heads w i th a sm al l part of th e body

,
an d suspending

them to a tree by a cord bu t that th i s was not to be
depended upon : for i f th e birds of prey di d n ot eat
th em , and i f th e cord rotted an d al lowed the dried
porti ons to fal l to the ground

,
these parts became

revivified by the first ra in which fel l and moisten ed
them , and com ing together, un i ted agai n in to a perfec t
an imal . Such bel i ef i s attr ibuted to th e natives of
Brazi l at th e present day ; an d Stedman i n h is “Voyage
to Surin am says, that “ th e flesh of th e Amphz

’

sbwna,
dr ied an d redu ced to a fine powder

,
i s confidently

admin i stered as a sovere ign and i nfal l ibl e remedy i n
all cases of disl ocation and broken bones— it being very
natu ral ly i nferred that an an imal whi ch has the power
of heal i ng an enti re amputati on i n h is own case

,
shou l d

at l east be abl e to cure a simpl e fracture i n the case of
an other .
THE WHITE AMPHISBZENA (Ampkisbcvna alba) is

th e spe cies sel ected for i l lu strati on— see Plate 3 , fig. 3 ;

and Pl a te 8, fig. 9 ( sku ll ) . This an imal i s a nati ve o f
Brazi l

,
and

,
we are tol d

,
is known i n th at country by the

n ame of I brz'aram
,
which s ign ifies Lord of the earth .

”

I t i s of a wh ite col our
,
often spotl ess

,
and the body

possesses two hundred and twen ty - three r ings of scal es
,

and the ta i l from fi fteen to twenty more . Azara m et
wi th i t i n h i s travel s i n South Ameri ca

,
an d says that i t

is common i n Paraguay, but that he n ever saw i t beyon d
the th irti e th degree of sou th l ati tu de. Margraave, an
early wr i ter on Ameri ca, was the fi rst to describe th i s
Amph isbaena

,
but h is descr iption is not to be relied

upon . He rela tes, for i n st-an ce, that th e “ serpent
,

as h e considers i t
,
wounds with its ta i l as wel l as i ts

head
,
and that th e bi te i s extremely venomous— both

assertions equal ly erron eous . He says, moreover, that
i t l i ves u nderground

,
and that i t attacks ant - b i l l s

,
so as

to dri ve ou t th e ants i n l arge flocks as soon as they
have got their wings . In al l probabi l i ty, l ike th e fol
l owing Species, it feeds upon ants, and th is may have
gi ven rise to Margraave

’

s story.

THE SOOTYAMPHISBZENA (Amphisbwnaflzliginosa)
is amuch l arger species th an the preceding, be ing from
one and a h al f to two

,
and even , accord ing to S tedman ,

three fee t i n l ength . I t i s of a very dark colour vari ed
w i th wh i te

,
and has two hundred and twen ty - two rings

on i ts body
,
and twenty - e igh t on the ta i l . It i s a nati ve

of Brazil
,
Cayenne , and some of the W es t Indian

isl ands ; and i ts hab i ts and mann er of l i fe are very
sim i l ar to those of the preced ing species. It burrows
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under grou nd
,
feeds upon earth - worms, sl ugs, i nsects ,

&c., an d i t i s said to make especi al war upon ants’ n ests.

FAM ILY—LEPIDOSTERNIDZE.

The second family
,
that of th e Lepidosternons, d iff er

ch iefly from the true Amph isbaenas, i n having th ei r
chests covered wi th shi e lds of a l arger s iz e and a difi'

er

en t shape from those of the rest of the body, and by
the body havi ng three l i nes wh ich d iv ide th e ri ngs of
scal es i nto three sets. There are only three spec ies
descr ibed

,
al l n ati ves of Braz il .

FAM ILY— CHIROTIDZE.

The third fami ly
,
that of the Ch irotes, di ffer from

the two precedi ng fam i l i es by the possessi on of two
legs . These are th e fron t members

,
and are pl aced

near th e head. They are
,
however

,
very short and

weak , but are furnished wi th five toes
,
four of which

possess a cl aw .

THE MEXICAN CHIROTES ( Chirotes lumbrz
'

coidcs)
— represen ted i n Pl ate 3 , fig. 4— is the only spec ie s

CLASS

THE term Amphibia , amphibi ou s an imals , i s derived
from the G reek word amp/zibz

‘

os which
s ign ifies “ having a doubl e l i fe .

” The denom inati on is,
i n general l anguage

,
appl ie d very l oosely

,
to mean any

animal that i s so organ ized as to resort habi tual ly to
,

and seek i ts food i n the water as wel l as on l and ; to
any animal

,
in short

,
such as th e wal rus

,
th e otter

,

water rat
,
&c. , whose hab i ts are aquati c as wel l as te r

restrial. Str ic tly speak ing
,
h owever

,
the term Am

phibious appl ies only to such an imal s as have bo th
i n tern al l ungs to fi t them for breath ing atmospher i c
a ir, and gi lls , such as fishes have

,
to enab le th em to

breathe i n th e water . The number of an imals so

organ ized
,
when they have arr ived at an adu l t state

,

i s very smal l ; but there are many whi ch at an early
stage of the ir ex isten ce are so organ ized , and at diff er
en t peri ods of the ir l i fe possess both l u ngs and gi l l s .
Both of these groups of an imal s belong to th e presen t
class, an d the general n ame of Amphtbz

'

a has been
retained by systemati c n atural i sts for them exclu sively.

In those wh ich at an early age are furn ish ed wi th
gi l l s , and l ike fish es

,
r espi re water

, these organs i n due
time become obl i terated

,
and th e l ungs then devel ope .

These are th e frogs , toads , n ewts , &c. ,
an d are cal l ed

Caducibranchiate amphibia, or “ amph ibious an imal s
wi th perishabl e gi l l s ." In th e other group

,
the g i l l s

are permanen t organs
,
rema ini ng after the owners have

acqu ired l ungs , and thus the an imal can l ive indiff er
ently e i ther i n the water

,
resp ir ing l ike fish es

,
or on

l and, breathing l ik e mammal i a. These are the Axo
lotl

,
L ep idosi ren , Proteus , and Si ren , and are cal l ed

Perennibranchiate amphibia, or amph ibi ou s an imal s

known . Th i s curi ous - l ook ing an imal i s about eigh t or
ten i nches l ong, an d is a n at ive of Mex ico . The
structure of its teeth

,
and the ri ngs of scal es wi th

which i ts body i s covered
,
connect i t w i th the Amph is

basnas, otherwise its shape and short l egs woul d l ead
one to p l ace i t amongst the l izards

,
cl ose to the Chal

cz
'

des. The scal es of the body are n early square
,

and , l ike th e true Amph isbaenas , are d ivided i n to two
se ts by a l ateral l i n e on each side . The ta i l i s short

,

cyl indrical , rounded at th e ex trem i ty, nearly of the
same size as th e head an d body ; an d the rings are
enti re

,
n ot di vided by the l i n e wh i ch runs al ong the

s ides of the body
,
but wh ich term in ates at the vent .

The number of ri ngs upon the body amounts to one
hundred and fi fty

,
and those of th e tai l to abou t th irty

one . The head of the Ch irotes is rounded i n fron t
,

and scarcely disti ngu ishabl e from the body ; and the
eyes are almost imperceptible , covered w i th a trans
paren t sk in

,
and desti tu te of eyel ids . The fee t are

on ly abou t four or five l i nes long
,
and are covered wi th

r ings of scal es simi lar to those of the body. L i ttl e or
noth ing i s known of i ts habi ts.

AMPHIBIA.

— Fsoes, Toans, SALAMANDERS &c.

with persi sti ng gi ll s . By many natural i sts, th e Am
pltz

'

bz
’

a
,
i nstead of form ing a cl ass by themsel ves , con

stitute only an order of the great cl ass , Reptiles. They
diff er

,
however , so much i n many essen tial characters

from al l th e other orders of th at cl ass
,
that they are

fairly enti tl ed to th e rank of a d isti nc t class of an imals
b y themsel ves. Instead o f being covered with scal es

,

plates
,
or sh ields

,
the ski n i s n aked

,
smooth

,
and ofte n

mo ist
,
and lubr icated w ith a flu id secre ti on

,
and aids

the l ungs by a ff ord ing a surface for th e aeration of the
bl ood . The l ungs are equal i n size on both s ides , and
of a cel l ular struc ture ; and the young are subjec t to a
m etamorphosis. The body of amph ibi ous an imal s is
e i th er depressed

,
and squat

,
as the toad , &c. ; el ongated ,

l ik e the sal amanders an d newts
,
&c. ; or rounded , as

th e caeci l ias . The head is depressed and j o ined to th e
body wi thou t any disti nct n eck or d i vis ion . They
have al l a disti nc t and wel l - devel oped sternum , but th e
r ibs are e i ther on ly r udimentary or are al together
wanting . The vertebrae or bones of th e sp in e, i n the
back

,
are var iabl e and not eas i ly d ist ingui shabl e from

each other— in the ta i l l ess speci es, as th e frog, being
only ten

,
and i n th e s i rens, be ing n inety i n n umber .

In many of the species th e body i s dest i tute of a tai l
whi l e i n th e o thers

,
th is organ i s wel l devel oped . The

l imbs vary i n form and n umber ; i n som e be ing wel l
devel oped

,
i n others bei ng very i ncomplete , and i n

several al together want ing. The toes are dest itute o f
nai l s or cl aws

,
o r

,
at th e most , are only prov ided wi th

smal l horny sheaths . They are i n general , howeve r,
well adapted for rece iv ing the impress ion s of touch .

The sensorial functions are bl un t. Though the ne rves
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are very dist inct and robust
,
th e cav i ty of th e cran i um

i s very smal l
,
an d even that is by n o means fi l l ed wi th

brai n . The eye i n gen era l i s con tai ned i n a l arge
orb i t, i n m ost of th em i s protected by three l i ds, and
i n some i s moi sten ed by a flu id analogous to tears.
The pupi l

,
excep t i n th e tai l l ess speci es

,
whose habits

are n octurnal
,
and in which i t i s angul ar or l in ear

,
i s

rou nd and very di latabl e . There i s considerabl e d i f
feren ce i n th e struc tu re of th e organ of hearing ; i n
some the aud i tory cana l i s v isibl e ex ternal ly

,
and i n

others i s n o t apparen t. The n ostri l s i n the great
maj ori ty of the Amph ibia are incl osed i n a bony case ;
and th e i nternal n ostri l s open i n to th e m iddl e of th e
pal ate , as i n the frogs , &c. ; but i n some there i s n o
bony case

,
and the i n ternal n ostri l s open be tween the

l ips and bones of the pal ate. The tongue is i n general
of a good size

,
i s very soft and fleshy throughou t, and

in most i s armed wi th a tenacious
,
viscous secre t ion .

The m outh i s very wide an d wi thout movabl e l ips .
In a few spec i es the tee th are wanting ; but i n most of
them they are presen t, and are implan ted i n th e j aws.
General ly they are n umerou s

,
s impl e

,
of smal l bu t

equal s ize, and cl ose set, e ither i n a s ingl e row, or

aggregated l ike th e teeth of a rasp . The heart con
s i sts of a s ingl e ventri cl e and two aurieles i n the adu l t.
The c ircu l at ion is simpl e

,
part of the blood passing

through the lungs or gi l ls
,
and then retu rn ing into the

gen eral curren t. The blood is cold
,
and has large and

el l ipti cal gl obu les . They all have l ungs
,
which are

formed of large cel l s
,
and float i n th e cav ity of th e

bel ly. In general they are two
,
but i n some

,
as i n th e

sal amanders
,
th ere i s only on e , wh ich resembl es a

bladder . In early l i fe they are furn i shed wi th g i l l s
,

anal ogous to those of fi sh es
,
which are supported by

cartilaginou s arches resul ting from the prol ongat i on of
the bone of the tongue

,
th e os hyoides. W he n i n a

perfect state
,
the greater number lose thi s gi l l appa

ratu s
,
whi l st oth ers preserve th em during l ife . The

act of resp i ra tion i s carri ed on by the muscl es of th e
throat, and i s som ewhat s imi lar to that of deglu ti t i o n
or swal lowing, i t being necessary for i n sp iri ng ai r that
the mouth shou l d be cl osed . Most o f the Amphibi a
are oviparous ; some, however, bei ng ovovi viparous .
In the mal es there are n o extern al gen ital organ s
v is i b l e, and the act of reproducti on cons i sts i n a s impl e
con tact, wh ich endures for several days . The eggs
have a membranous envel ope

,
are most frequently

l aid be fore fecundati on takes place
,
an d i ncrease in s ize

after they are l ai d . The young undergo a vari ety of
transformati ons . At first th ey do not possess l imbs

,

but are furn ish ed wi th a tai l ; and when they become
nearly adul t, they assume four m embers

,
and the

greater proportion of them l ose the ir tai l .
The Amphibia almost all l i ve i n th e water or i n

moist pl aces . In early l i fe th ey are herb i vorous
,
but

they become carn ivorous as they pass i n to th e perfect
state . They never, however, feed on the dead car
casses of an imals.
The Amph ibi a have been arranged i n d i ff eren t ways

by d i fferen t n atural i sts. Some take the absence or
presence of a ta i l i n th e adul t state as a - means of
d iv isi on in to two great groups— the Tai ll ess and the
Ta i l ed. O thers cons ider th e character of the g i l l s

,
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whether caducous or p ersi sti ng, as a better m ethod of
arrangement

fi the Caduc ibranchiate and the Perenn i
branch iate . The di vi si on adopted by m any zoolo

gi sts of the presen t day ," says Professor Bel l , accord
i ng to th e m ere presence or absence of the tai l i n th e
perfec t state , i s n ot only l i abl e to th e objecti ons wh ich
bel ong to al l m erely d ichotomous arrangem ents

,
but

appears to be far l ess n atural
,
and far l ess con si sten t

w i th the physi ol ogical charac ters of the groups , than
that wh i ch i s der ived from the absence or presen ce and
the durati on of th e bran chiae .” In th e arrangemen t of
the an imal s of th i s cl ass adopted by Dr. Gray i n his
catal ogu e of th e Amph ibia i n the Bri tish Museum ,

and
wh ich we prepose fol lowing i n these pages

,
th e struc

ture of the.nostrils, wi th the condit i on and duration of
the gi l l s

,
are th e pri nci pal ch aracters rel i ed upon .

The greater proporti on , as we have before observed ,
have the n ostri l s i ncl osed i n a bony case , and open
i n t ernal ly on th e sides o f th e m iddl e of the pal ate.
These form th e group TR ITONES . The others , which
have no bony case to incl ude th e nostri l s , and have
them Opening i nternal ly between the l ips and the bones
of the pal ate

,
form the group S I RENES.

The first group
,
TR ITONES, i s d iv ided into th ree

Orders
I . BATRACH IA, contai n ing the Frogs , Toads , and

Sal amanders
,
and d isti ngu ished by the wel l - devel oped

gi l l of th e young an imal s di sappearing when they reach
the mature form

,
and bei ng then prov ided wi th wel l

devel oped lungs and four l imbs.
II. PSEUDOSAURIA, contai n ing the curi ou s and si n

gul ar an imals cal l e d the Hel l - bender
and the Congo snake (Amphi

'

uma) an d disti ngu i shed
by the ir h aving the gi l l rudimentary or i n ternal , wi th
the gi l l apertures permanent throughou t l ife. The
l imbs

,
wh ich are four i n number

,
are e i ther sh ort or

alm ost rudim entary .

III. PSEUDOPHIDIA, con tai n i ng the anomal ous
l ook ing animal s cal l ed th e Caeci l iae ; and di sti ngu ish ed
by havi ng a rudimentary or i nternal " gil l l ike the pre
ceding order

,
but wi th the gil l apertures, which are on

the side of the n eck
,
becom ing cl osed i n the adul ts .

The secon d group
,
S I RENES , contai ns bu t few spe

c i es
,
an d i s d i vi ded in to two Orders

I. MEANTIA, contai n ing the wel l - known an imal s
th e Proteus and S i ren ; and ch aracterized by their

hav ing wel l - devel oped g i l l s wh i ch remai n throughou t
the whol e l i fe of the an imal

,
rendering them , as th ey

possess l ungs also
,
truly amph ibi ou s . The l imbs i n

some are four i n number
,
i n oth ers onl y two

,
but they

are only weak and rudimenta ry organs.
I I . PSEUDOICHTHYAS, contai n i ng the very i n terest

i ng but d isputed an imal cal l ed th e Mud—fish (L epido
sz

'

ren) ; and characterized by h av ing both .an ex tern al
and an i nternal g i l l and four very rud imen tary and
el ongate

,
n arrow l imbs resembl ing th e fins of fishes .

The animals conta ined in th is order appear to con
nect the Repti l ian Cl ass wi th that of the Fishes, and
by Professor Owen , Sir John Ri chardson , and some
others

,
are pl aced amongst these latter an imal s . As

Sir John Richardson i s engaged on the art icl e Frsnns
for th is work , we wil l l eave the further notice of these
curi ous creatures to him .
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ORDER OF BATRACHIANS (BATRACIIIA) .

IN al l the Batrach i a the ski n i s soft and smooth , and
general ly more or l ess mois t. It possesses the power of
secret ing flu id

,
and thus materi al ly ass ists i n eff ect ing

th ose changes i n the bl ood wh ich i n other an imal s are
performed by the l ungs or gi ll s . All the Batrachians ,
th e hi story of wh ich we are wel l acquai nted with ,
undergo a seri es of transformations or metamorphoses
wh il e advanc ing from youth to maturi ty . The young
ente r l i fe u nder an en ti re ly diff eren t form from that
wh ich they are afterwards to assum e . At fi rst emerg
i ng from the egg

,
and for some considerab l e t ime after

wards
,
thei r form and structure are essen tial ly simi l ar

to those of fishes . They have an el ongated body, n o
feet

,
a l ateral ly compressed tai l

,
and external gi l ls .

The mouth
,
wh ich i s smal l

,
i s furn ished wi th horny

hooks or teeth for th e separation of vegetabl e matter
,

and they have a small tube on the l ower l ip for attach
i ng themsel ves to aquati c pl ants. In th is state th ey
are known by the name of tadpoles. At a. certai n
peri od of the i r growth a gradual change takes pl ace .
In some the external gi l l s d isappear

,
an d becom e

covered wi th a membrane
,
bei ng placed i n a sac under

the threat. The creature now breathes as a fish . Soon
the h inder l imbs begi n to make the ir appearance

,

show ing themselves near th e or igi n of the tai l ; th e
anter i or l imbs are th en pu t for th . The l ungs

,
which

SUB- ORDER I .
— BATRACHIA SALIENTIA

, on ANOURA (TA ILLESS BATRACH IANS) .

IN the catal ogu e of the species of th e Batracliz
'

a

Salz
'

enlia in the Bri tish Museum
,
compi l ed by Dr.

Giinther, an d wh ich amount to the n umber of two
hundred and e ighty , th is s uborder of Batrach ians i s
d iv ided i nto three groups, accord ing to th e presence

F ig . 23 .

Month of Polypedates Schlegelii—to show form and structure of

tongue of the Opisthog lossa.

or absence and form of the tongu e . The greater num
ber have the ir tongue

,
wh ich is fleshy and somewhat

bi furcated at the tip , adhering to the j aw i n fron t,
wh i l s t i t i s m ore or less free beh ind— forming the
group cal l ed Opz

’

sthoglossa, or Fron t- tied tongu es
fig. 23 . A few have this m ember free i n fron t

,
and

form the group Proteroglossa whi l st there is a smal l
number again wh ich have no tongue at al l. These are
cal l ed Aglossa.

The first group, th e Fron t- t ied tongu es (Opistho
glossa) , contains more than se ve n - e ighths of the whol e

number of species
,
and i s d ivided i n to secti ons accord

ing to the structure of the i r toes ; one set having the
toes sharp at th e i r extrem it ies (Oxydaclyla) , wh il e
another has the t ips of the toes d i l ated i nto smal l pads
(Platyclactyla) . The sharp—teed section i s composed
of the true frogs an d toads

, Ram
'

na and Buf onina,
wh i l e th e flat—toed sec tion contain s the tree - frogs

,

Hylina

RAN I NA, or FRocs.

The Frogs are i n general of a sl ight, th i n form , wi th
the h ind legs much longer than those i n fron t . W hen
in a state of repose on the ground , they carry the ir
head very high

,
an d thei r h ind legs are then doubly

folded on themsel ves
,
form ing an angl e of 45° wi th the

l ength of the body. The muscul ar system i s wel l
devel oped

,
and the muscl es of the th igh an d l eg parti

cularly so , presenting a grea t anal ogy wi th those of
man . They possess a great degree of elastic i ty , and
in consequence of th is

,
th e l eaps wh ich these an imals

take when suddenly roused or alarmed , are very great,
ex tending sometimes

,
i t is said , over a space more

than fi fty t imes the l ength of i ts body. Frogs gene
ral ly feed upon the larvae of aquatic insects , worms ,
smal l mol l usca

,
&c . ; and they are sure to sel ect for

th e ir prey an an imal wh ich i s al i ve and i n motion .

They always rej ec t dead an imal matter. To obtain

h itherto have been rudimen tary , now begi n to be
devel oped ; th e gil l s are removed by absorpt i on , and
the an imals respire l ike per fect repti le s.
All the Batrach ians , i n th e ir fi rst state espec ial l y,

swim wel l
,
and the grea ter number can al so , at least i n

the adul t s tate
,
walk upon the earth , and can cl imb an d

even l eap wi th great faci l i ty. The form of the ir body
i nd icates as i t were be forehand the nature of the ir
m ovements . Thus

,
for exampl e , al l those which pre

serve the ta i l i n th ei r adul t state walk on ly sl owly ;
they can merely drag thei r bodies al ong the ground ,
and usual ly l i ve i n th e water , as the Sal amanders .
Those

,
on the contrary, wh ich l ose th is member , as

the Frogs
,
walk on the groun d, cl imb trees , and leap

w i th great agi l i ty . Taking these the ir hab i ts i n to con
si deration

,
as wel l as the i r form when i n th e adul t

stage of ex i sten ce
,
n atural ists have i n consequence

di v ided the whole Order of Batrach ians i n to two sub
orders or l arge groups. The fi rst i s the sub - order
SAL IENTIA or Leaping Batrachians , by many authors
cal l ed ANOU RA, or Ta i l l ess Batrach ians ; and con
tai ns the Frogs and Toads. The secon d sub - order
is that of the G RAD IENTIA, or W alk ing Batrach ians ,
cal l ed by many authors U RODELA, or Tai led Batra
ch ians ; and contai ns the Sal amanders , an d Tritons or
Newts, &c.
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viriclis)— Pl a te 1
,

fig . l— i s rather larger than our
Common fr g . I t var ies very much in c ol our

,
accord

i ng to the local i ty i n which i t is found. In general th e
upper parts of th e body are of a beauti ful green ti nt

,

irregul arly marked wi th b rown or blackish spots or
patches of nearly equal size

,
th e l imbs being marked

transversely wi th bands of the sam e col our. I t diff ers
from the preced ing Spec ies i n wanti ng the dark mark
extending from th e back of th e eye to the shou lder , an d
i n hav ing three disti nct narrow bands

,
of a fine golden

yel l ow , runn ing down al ong the back . The mal e is dis
tinguished by having a vocal sac on each side , beh ind
the angle of th e mouth . W hen fi l l ed w ith a ir in the
act of creak ing, th ey become l arge and globular , stand
i ng ou t

,
one on each side of the head. The Edible

frog i s essen tial ly aquat ic in its hab its . I t i s found
i n runn ing streams as well as i n s tagnant waters ; in
ri vers as well as i n p onds ; i n marshes , di tches, and
e ve n the smal ler pools of stand ing water. It seldom
comes to land

,
and never remai ns far from the banks

of stre ams or ponds
,
but throws i tsel f prec ipi tately into

the water th e momen t i t hears any noise
,
n or does i t

expose i tsel f aga i n un t i l certa i n that all danger i s past.
In general i t i s in muddy places where reeds and other
aquatic pl an ts grow , that th is frog i s found and there
i ther ly i ng mot ionl ess on the surface of the water, or
perched on some aquat ic p lan t

,
as water l i l i es, &c. ,

i t
pours forth dur ing most of the summer season the most
i ntol erable croak ings . The femal e

,
which wants the

vocal sacs
,
produces more of a groan ing k ind of n oise

,

bu t th e croak of th e mal e i s exceedingly powerful
,
from

the ai r whi ch i t forces i n to these sacs cau s ing a great
v ibratio n i n them ; an d they croak by day as wel l as
n ight. the name imports

,
i t i s th is speci es

Fig. 25.

Bull Frog ( Ranamugiens) .

that barn owl (Stria: flammea) . The whol e fen
was qu ite i n a charm with the ir song 1” He further
remarks that i t i s a very t im id animal , d isappears on
the leas t al arm

,
and i s n ot very easy to catch . Pro

fesser Bel l , i n the same work says
,
the

creaking of th is frog i s so loud and shri l l h ave
obtai ned for th em the nam e of “ Cambridgesh ire
Nightingal es

,
an t “ VVhaddon organs ! " I n a l a ter

n umber of th is j ournal Mr. Doubl eday op ping
i s sa i d to h ave tu rned out some spec imens of th i s

which i s eaten on the Conti nen t. In France i t i s
the Common frog ; and there , and i n other parts of
Europe , a consi derabl e consumpti on takes pl ace an

nually. In Vienn a, i t i s sa id , th ey are fatten ed up for
sal e , and kept i n preserves cal l ed F roggerz

’

es (Grenouil
l ieres) , construc ted for the express purpose . The food
of th i s speci es, l ike that of th e preceding, consists of
i n sects

,
smal l aquatic mol lu sca

,
and worms

,
provided

th ey be al i ve and i n motion . They are voraci ou s
creatures, an d may be taken during the heats of sum
mer by a l i ne bai ted w i th a pi ece of scarl e t cl oth

,

which i s kept i n mot i on so as to gi ve i t the appearan ce
of a l iv i ng creature . They are also captured by a l ine
having a roun d bal l of bread or dough attached to i t
and pu t i n moti on . Be ing sudden ly swal lowed

,
before

the an imal has t ime to Open i ts mouth to perm i t the
ba i t to be rej ected , a sudden jerk of the l i ne l ands i t
on the bank . The Edible frog has a wide range ; i t
i s found throughou t th e greater part of Europe ; i n
Northern Afr ica , i n Pers ia, Ch i na , and Japan . Its
ex istence as a Bri t i sh speci es , however, has on ly been
very l ately recorded . I t was first

,
we bel ieve

,
made

known as a den izen of our i sl e by Mr. F. Bond , who
publ ished a short n oti ce of i ts capture i n Cambridge
sh ire i n th e Z oologz

'

st
, i n 1843. I t was fou nd by a

friend of hi s i n Foulmire Fen, and was then though t
to be very rare . Subsequen tly , however, Mr. Bon d
found them i n considerabl e abundance

,
and describes

th e mal e as having
,
when creaking, two l arge bl ad

ders
,
on e on each si de of th e month, which give i t a

very curi ou s appearance . He expresses his surpri se
that th ey were n ever seen before

,
the i r creak ing being

so very diff eren t from that of th e Common the
sound , he says , “ i s more of a loud snore, l ik e
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species
,
rece ived from Cambridge sh i re , i n to a pond

near his own residence, an d that they soon m igrated to
another p ond

,
and there made themsel ves perfectly at

hom e .
THE BULL-FROG (Ranamugz

’

ens
,
orpipz

'

ons)— fig. 25

- aNorth Amer ican speci es , is of a l arge size, reach ing
even to the length of twen ty—one i n ches

,
the body al one

m easuring seven l engthwise , four or five across, and
we igh ing about two pounds. The head of th is specie s
is very l arge, broader than l ong. I t has a very l arge
mouth , great prominen t eyes, and the vocal sacs are
internal . The body is th i ck and massy, smooth above ,
and in fron t i t i s of a green col our ; dusky , wi th onl y
a green ish ti nge beh ind

,
and marked with irregul ar

bl otches of dark—brown . On the sides and bel ly i t i s
of a yel lowish tin t, fading almost to a dusky—wh i te .

Bul l - frogs are foun d i n almost every marsh an d pond
of North Amer ica

,
and i n gen eral are sol i tary i n the ir

habits, only col l ecti ng together i n th e breeding season ,
at wh ich tim e hundreds may be seen in on e small pond ,
and then , says Mr. Holbrook , “ th e croak u ttered by
th e mal es i s so l ou d as to resembl e th e d istan t roar ing
of a bu l l , and can be heard on st i l l even ings at the d is
tance of hal f a m i le . During the day they are general ly
qu i et, and only beg in thei r n oi se at the approach of
twi l igh t or i n dark cloudy weather.”
There are some spec ies of frogs i n South Ameri ca

wh ich are d ist ingu ished from al l others by having th e
edge of the upper eyel i d more or l ess produced in to a
poi nt, so as to form a l ong h orn . Azara tel l s us that
i n Paraguay the residen ts do n ot d istingu ish frogs from
toads, bu t cal l al l th e an im al s of th is order by the

general n ame of toad. At Chaco
, he says, “ there are

some toads wh ich weigh several pounds
,
and there are

oth ers very l arge, wh i ch are seen leaping in al l th e low
grou nds when there i s m oi sture . They are n e i ther
v ery ugly n or very swol l en

,
and one woul d say that

they had ears stra ight l ike horns.
These frogs consti tute the genus CERA'

I
‘

OPHRY S, of
wh ich four Spec ies have been descr ibed .

TEE HORNED FROG ( Ceratophrys cornuta) , wh ich
i s foun d i n Cayenne and Brazi l

,
i s the best known . It

is a large speci es
,
equal in s i ze to th e bu l l - frog ofNorth

Ameri ca . The head is very depressed i n form
,
and

very broad behi nd , and the mouth i s en ormously l arge.
The sk in is covered nearly all over wi th tubercles

,
and

is of a cinereous yel low col ou r
,
str iped with l ines of

obscure grayish - brown. It i s difi‘icult to fi nd an
animal ," says Shaw,

“ of a more singular appearan ce
than the presen t, not so much from the gen eral shape
of th e an im al as from the extraordi n ary structure of

the upper eyel ids, which are so formed as to resembl e
a pai r of shor t sharp - poin ted horns ; whi l e the width
of th e mouth i s such as to exceed that of any other
speci es, and even to equal h al f the l ength of the body
i tsel f.” The Pr ince of W ied in forms us tha t i t l i ves in
the l arge , obscure , an d mois t woods, and parti cul arly
i n th e marshes of Braz i l , al though i t i s al so me t wi th
i n cul ti vated and even dry places . I t l eaps wel l

,
and

towards even ing may be heard u ttering a monotonous
croak ing . Its food consists of smal l m ice

,
birds

,
and

sn
~
all frogs

,
mol l uscs

,
an d other d im inu t i ve an imals

.

All our readers are fam i l iar w i th th e plagu e of frogs

REPTILES— Team .

brough t as a pun ishm ent upon Pharaoh for refusi ng
l iberty to the H ebrews. Though thi s was a miracu l ou s
vi s i tati on , ordered by God for a speci al pu rpose, i t was
not contrary to nature. The plague cons isted i n its
unexampled i n tensi ty and magn i tude

,
i nd icated by the

fact that th e immense heaps of the carcasses of these
an imals u l timately corrup ted the l and ; and still more

,

”

as Dr. K i tto observes
,

“ by the fact that the i r numbers
were such as to force them when al i ve to forego the ir
n atural habits

,
and

,
i n stead of confining themselves to

the waters and moist so i ls, to spread over th e country,
i n truding even i n to th e most frequented and driest
pl aces —the most private chambers

,
th e beds

,
nor even

th e ovens being exempt from the v isi ta ti on .

” The
frog was one of the sacred an imals of the Egypti ans ;
and in th i s in stance th e object of thei r supersti ti on
be came the instrumen t of th ei r pun ishm ent. Frogs are
st i l l very abundant i n th e Ni l e

,

THE DOTTED FROG (Rana—Pelodytes—punctata) ,
whi ch is of an ash - colou r

,
dotted above with dark spots,

be ing the common spec ies of the country. I t i s sai d
to ch ange col our when al armed

,
and i s al so found i n

Europe .

BUFONINA, or TOADS.

The Toads are d istingu i shed from the Ran ina orFrogs
by the ir hav ing n o teeth i n the jaw, and by the i r hav
ing a wel l - developed ear. In general th e tongu e i s n ot
n otched at the tip

,
bu t is enti re , and longer than in the

frogs. Many of them have a smooth ski n , but th e
true toads

,
species of th e genus Buf o, have i t covered

more or l ess al l over wi th warty tubercl es. The head
vari e s very much in si ze an d form , being sometimes
very smal l

,
at others very l arge an d the shape of the

body is equal ly var ious . In al l of them the processes
of the sacral vertebrae are di lated, and the greater n um
ber possess those glands known by the name of paro
tids . The extrem ities va ry much i n l ength , but i n
many of the speci es the hinder ones are much shorter
than i n the frogs. The fingers are four i n number,
al l free

,
an d the toes are five , more or l ess webbed ;

wh il e on the pl an tar surface
,
i n th e greater number,

there i s a tubercl e
,
sometimes greatly devel oped

,

wh i ch from its posi ti on resembl es a s ixth toe. The
mal es have e i th er on e only or two vocal sacs , which
are i n al l of th em i n ternal . In the toads as i n th e
frogs we fin d a number of smal l gl ands scattered
over the sk in

,
whi ch secrete a vi sc i d flu id . I t is said

these an imal s have the power of i ncreasi ng at wil l th i s
secreti on

,
and cause i t to run ou t l ike a dew at al l

p oi n ts. This humour was at on e tim e considered to
be poisonous

,
and though th is n otion i s n ow rej ec ted

by natural i sts
,
and the l i qu i d proved to be i nnocuous,

i t i s yet perhaps possessed of some use as a means of
defen c e . I t i s som ewhat fetid an d of an acrid qual ity
is n e i ther aci d n or alkal ine , but when evaporated yi elds
a transparen t residue

,
wh ich acts on the tongue l ike

extract of acon i te . The use , according to Dr. Davy,
may be to defend the rept i l e aga inst the attacks of
carn ivorou s an imals

,
and may serve , also, he th inks , as

anaux i l iary to the funct ion of the l ungs . This po i
sonous repu tati on of toads, however, i s stil l a common
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bel ief among the vulgar
,
and wil l perh aps conti n ue to

ex i st as l ong as Shakspeare is read . The poor rep ti l e s
w i l l s ti l l b e held up as moral beacons

,
and bad men

will s ti ll be
Marked by the dest inies , to be avoided
As venom. toads, or l izard‘s dreadfu l“ stings !

—Hem"

y VL , Part 3 .

Shakspeare
’

s bel ief i n the poison ous. nature of toads
seems very s trong, so often does he in troduce the
image. In Richard the Th ird

,
for instance , th e Lady

Anne
,
in that “ keen encounter of th e ir w i ts

,

" seems
to com e to a cris i s in her passi on

,
when she te lls th e

“ hunchback” as she sp its upon h im
,
that

Never hung poison on a fou ler toad.

Out of my s ight ! thou dost infect mine eyes.

an d Queen Margare t can find no fi tter name' for h im
than

That poisonous hunch -backed toad.

The negroes of Africa
,
however

,
have no such super

stition. Knowing from experi e nce that the sk in of th e
toads i s cool , from the great amoun t of e vaporati on
which takes pl ace from the sk in

,
they

,
as Adanson

i nforms u s, “ in travers ing the burn ing sands of Sen e
gal , are i n th e h ab it of apply ing one of th em al ive
to th e forehead for th e purpose of cool i ng i t . " The
reproducti on of toads , and the m etamorphoses of th e
young

,
are i n al l essent ial poi nts s im i l ar to those of th e

frogs. The ova, however, i nstead of be ing expel l ed
i n a mass, are arranged i n a doubl e ser ies, placed
al ternately an d perfec t ly regul ar. The j el ly - l ike
mass i n wh ich the embryos are enveloped

,
forms a

conti n uous l ine about the e ighth or s ix th of an i n ch
i n th i ckn ess , an d extending to th e l ength of three or
four feet. They are depos i ted about a fortnigh t l ater
than those of th e frogs, and the only d ifferen ce i n the
tadpol es is that th ey are darker and smal ler.
The food of toads c onsists of small mol l uscs

,
worms

,

and insects , wh ich must be al i ve or i n m oti on
,
as

they never touch dead or moti on l ess an imal s . W he n
abou t to feed , the an imal remains qu ite st i l l , wi th i ts
eyes turn ed d i rectly forwards upon the obj ect

,
and th e

head a l i ttl e in cl ined towards it
,
and i n th i s atti tude i t

remains until the i nsect or oth er an imal m oves ; when ,
by a stroke l i k e l ightn ing

,
the tongue is thrown forward

upon the v ictim , whi ch i s i n s tantly drawn i n to th e
mou th . So rap id i s th is movement

,
that i t requ ires

some l ittl e practi c e, as well as cl ose observati on , to
d isting uish the di ff erent moti ons of th e tengu e . They
are for the most part truly nocturnal i n the i r hab i ts

,

sel dom i ssu ing from the ir sombre retreats ti l l n igh t
comes on , or after th e hot rain s of summer. Toads
can l i ve a l ong time without eati ng

.
Ins tan ces have

occurred , apparently on good author i ty, of the i r h aving
been found shut up for years i n old wal ls

,
hol low trees

,

or i n the substan ce of the earth
,
w i thout the i r hav ing

been abl e to get ou t, an d wi thou t l osi ng l i fe .

r

I
’

he fee t of toads are sel dom used for W alking.

These an imal s , i n fact, only creep , and when they are
suddenly l ai d hold of or su rprised

,
they do not attempt

to seek safety i n fl ight . They stop suddenly
,
swel l the

body, render i t hard and el ast ic
,
disti l from the tuber

cl es on th e skin a wh ite and feti d humour
,
em i t a

peculi ar flu id. from the anus
,
and attempt to bi te .

Their b i te , however, occasi ons n o great i n conveni en ce,
merely produc ing at times a sl igh t degree of inflamma
ti on . In temperate coun tri es

,
or where th e weather i s

cold
,
toads pass th is season of the year i n reti red an d

shel tered hol es
,
hollow trees

,
or spaces amongst l arge

stones
,
and there

,
i n a state of torp id i ty

,
remai n unti l

th e return of Spri ng calls th em again in to a state of

l ife and acti v ity .

Of the Bufonina forty - four spec ies have been de
scr i bed by Dr. Gunther i n th e British Museum Cata

THE COMMON TOAD (Buf ésvulgarz
'

s) - Pl ate 2
,
fig.

l— i s very abundant throughou t Europe
,
and occurs

al so i n Ch in a and Japan . At a l l times this poor'

erea

ture has been condemned as a disgusting, odious , and.

venom ous repti l e
,
and has in c onsequen ce suffered

more undeserved persecu tion than almost any other
an imal of the cl ass to which h e bel ongs . As Professor
Bel l observes

,
in Great Bri ta i n th e Common toad is

he ld up as th e emblem of al l that is mal ic i ou s and
hateful i n th e human character

,
i s p laced under un i

versal ban , and treated as an outl aw both by man and
boy throughout th e country .

“ As l oathsom e as a
toad," “ the l oath ed toad

,

” i s stil l the l anguage used
i n referen ce to th i s poor i noff ens i ve an imal . In genera l
form i t i s certain ly far from being prepossess ing

,
for

th e body is p u ff ed out and swol len , the head i s l arge
and flat on the top

,
th e muzzl e rounded and very

obtuse . The body is covered wi th warts, wh ich are
l arger above and m ore numerous beneath

,
and on the

n ape of th e n eck are two th ick
,
promi nen t

,
an d porous .

glands cal l e d th e parot ids . The col our i s sombre ; a
lur id brown ish - gray, wi th redd ish - brown t uberc les. It
i s about three i nches to three an d a half i n length .

The Toad i s terrestria l i n i ts general habi ts
,
and is

usual ly found in obscure and shel tered pl aces . It i s
noc turnal i n i ts mode of l ife

,
com i ng ou t i n the even ing

to seek for i ts food . I
’

t - i s “ heavy - ga i ted
,
as Shak

speare wel l observes
,
and i ts mode of progressi on i s by

crawl i ng, i ts qu i ckest m ovemen t bei ng an imperfect
l eap . To compensate for th i s

,
th e rapidi ty wi th wh ich

i t darts ou t i ts tongue to se iz e i ts l iv ingprey i s som e
thing ex traord inary . Insects an d worms form i ts ch i ef
supply

,
and gen eral ly the an imal is swal l owed al i ve .

Earth - worms are a favourite arti c l e of food
,
and i t i s a

very curi ou s eigh t, says Professor Bel l , to watch the
manner in wh ich th e powerfu l and wri th ing worm
is secured If th e toad happens to take it by the
middle

,
the ex trem iti es of the worm are twi ned wi th great

force and act ivi ty around the muzzl e i n every d irecti on
,

i n its attempts to escape ; bu t the Toad pushes one

portion after another i nto its month by mean s of the
fore feet

,
unt i l i t al l di sappears

,
when i t is swal lowed

whol e .

” The Toad sheds i ts sk in at certain i nterval s
,

and the process as described by Mr. Bel l i s rather a
curi ous on e . The ol d sk in spl i ts in the middle down
the back and along the b el l y. In a short t ime these
h al ves become wrinkl ed

,
an d by means of the con

ti nned tw i tch ing of the an imal ’s body, the skin i s
brought down on the sides i n fol ds. The l egs are
then forced from the ol d cuti cle

,
first the h inder, then
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Only on e specie s of th is fam ily i s found i n Europ e
THE COMMON TREE- FROG (Hg/ lo, arborea) i s a

pretty and i nteresti ng l ittl e creature , and one of the
smal lest of th e European Tai l l ess Batrach ians. I t i s
very common i n the southern

,
an d i ndeed i n most of

th e countr ies of Europe , G reat Br itai n excepted and
is also foun d i n North Afri ca

,
Asi a M inor

,
Ch ina , and

Japan . It has a sh ort
,
th i ck h ead

,
l arge proj ecti ng

eyes , a thi ck , round tongue , a short body of a som e
what tri angul ar figure, and a smooth skin , except
u nder th e throat

,
chest

,
and bel ly . The h inder l imbs

are of considerabl e l ength
,
and the fingers and toes

are partial ly webbed . The general col ou r on the
upper parts of th e body i s a fine

,
del i cate green

,

except on the fingers and toes
,
wh ich presen t a sl igh t

rosy hue
,
whi l st the under surface i s whi te. A yel low

str ipe bordered wi th pal e vi ol et stretches al ong the
sides of the head and body

,
and down the h ind legs to

the fee t
,
whil e a sim i l ar s tr ipe b ranch es off and extends

down the arms to th e fore fee t . Afte r the breed ing
season , however , the an imal becomes of a redd ish
brown

,
which soon changes to gray, mottl ed wi th

spots of a reddish hue. The col our n ext assum ed i s
one passi ng i nto bl ue, and i n Spr ing thi s changes aga in
to its proper l i very, green . The mal es are always
l arger than the femal es

,
and possess l arge vocal sacs

under the throat. These , when swol len up , resembl e
a protuberance as l arge as the whol e head

,
which at

such t imes appears l ike a l arg e gl obu l ar bl adder . I ts
ch ief food cons ists of i n sects

,
and

,
as Iloesel remarks

,

i ts stratagems for securing i ts prey resembl e very much
those of th e bat as i t watches a b i rd or a mou se .

“ I t
i s i n the m idst of th e woods

,
am ong the fol iage and

bran ches of th e trees , that. th e Tree - frog passes th e
greater portion of th e summer. So adhesi ve are the
gl utin ous cush i on s of i ts toes

,
that

,
however smooth

and pol ished the surfaces may be on wh ich i t rests
,

th ey affix themsel ves i ntim ately to them nay, i t m at
ters n ot whether the creature adhere to th e under or
upper surface of a l eaf ; i n e i ther p lace i t is al ike
secure . All th e summer l ong

,
i n thewarm and sunny

regions of th e South
,
may th i s l i ttl e an imal be watched

among the l eafy woods, engaged i n th e pursui t of vari ou s
i nsec ts

,
dar t i ng after them as they pass with i n th e d is

tance of its Spring. I t se izes them wi th i ts gl uti nous
tongue , and rap i dly draws them into i ts m outh ; and
hav ing swal l owed on e i nsect , i t darts at th e n ext that
flits by . This restl e ss act ivity

,
th is u nceasing repeti

ti on of l eaps , not unl ike the short, darting fl ights of a
bird, from leaf to le af, or from bouglr to bough, h ave
induced some to compare i t to the Fly - catcher (Ill us
cicopa gm

’

sola) , wh ich takes gnats and fl ies much i n
the same mann er , by an abrupt attack on such as pass
n ear i ts perch of observation . But th e Tree - frog does
more i t l urks under the l eaves of the high est branches

,

and sei zes such unwary m oths or fl ies as settl e wi th in
the reach of i ts tongue , wh ich i t can l au nch ou t to a
cons iderabl e distance." —]Wartin. The al ertness and
ag i l i ty wh ich th i s l i ttl e frog d ispl ays

,
are truly aston i sh

i ng. I t is abl e to l eap a d istan ce of many feet
,
and

though Catesby ’s assert ion that i t l eaps to a distance
of twel ve feet at a si ngl e bound may be exaggerated

,

yet the l eaps which i t does take are surpris ing
,
not
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only from thei r ex ten t
,
bu t from th ei r address and

prec isi on . As the season for reproducti on advances ,
th e Tree - frogs leave thei r abode upon th e trees and
take to the water. The un i on of the sexes takes pl ace
i n th e end of April

,
or n ot til l th e beginn ing of June ,

according to th e temperature of th e season . At that
period the mal es croak very loudly

,
and when , as i s

u sual ly the case
,
numbers are col l ected together , the

cl amour caused by them i s so great, that at a d istan ce
i t m ight be taken for th e cry of a pack of hounds i n
fu l l chase ; and when the wind blows gen tly i n the

right d irec ti on , i t m ay be h eard at the d istance of more
than a leagu e. W hen thi s season i s over , they again
seek the ir favouri te haun ts amongst th e fol iage of the
trees , where they remai n ti l l th e autum n sets i n and
then , warned by the col d , they begi n to prepare for
thei r win ter repose. They wi thdraw th emselves to the
water

,
and

,
pl unging to th e bottom

,
bury themsel ves

there i n the soft m ud, where th ey tranqu i l ly s ink i nto
a state of torpor

,
i n wh i ch they remai n ti l l spring

return s . From thei r agreeabl e col ours and Sprightli

ness
,
th e Tree - frogs are som etimes kept as pets . At

Schwetzingen
,
says the l ate Mr. London i n h i s Maga

zine
,

“ i n th e post- house we wi tnessed for th e first
time what we h ave si n ce seen frequen tly , an amusing
appl icati on of zool ogi cal knowl edge for th e purpose of

prognosti cating the weather. Two frogs of the Species
cal l ed Rana arborea are k ept i n a crystal j ar , abou t
eighteen i nches h igh and si x in ches i n d iameter

,
wi th a

depth of three or four i nches of water at the bottom , and

a smal l l adder reach ing to the top of the j ar. On the
approach of dry weather th e frogs mount th e l adder ;
bu t when moi sture i s expected

,
th ey descen d i nto the

water . In the j ar they get n o other food than now
and then a fly

,
one of wh ich we were assured woul d

serve a frog for a week
,
though i t wi l l eat from six to

twelve i n a day if i t can get them .

"

A great many Speci es of Tree - frogs are nati ves of
the NewW orld. In most of them , as wel l as i n the
speci es al ready men ti on ed

,
th e discs at the ex tremiti e s

of th e toes are large and wel l devel oped ; but there are
som e of th e Hylz

’

na in wh i ch these organ s are very
smal l

,
wh i l e th e toes th emselves are broadly webbed.

THE ACRIS GRYLLUS is an exampl e of th is group .

Thi s l i ttl e Tree - frog i s commonly known i n th e
Un i ted States of Ameri ca by the n am e of the Savan
na Cri cket . I t i s on ly one and a hal f in ch i n l ength ,
i s v ery common i n Carol i n a and Georg i a, and is found
extending from lat . 43° n orth to the Gul f of Mex i co.
The body i s sl ender and el ongated , of a dusky col our
above

,
wi th a vertebral l i n e of br ight green or reddish

brown
,
and of a si l very wh i te beneath . As Mr. Hol

brook says
,
th i s i s a m erry l i ttl e frog , con stan tly ch irp

i ng l ike a cr i cket
,
even i n confinement . Bartram met

w i th these l i ttl e creatures i n h is travel s , and thus de
scr ibes them There i s ye t an ex tremed iminu tive
spec ies of frogs

,
wh ich inhab its the grassy verges of

ponds i n savan nas ; these are cal l ed Savanna Cri ckets,
are of a dark ash or dusky col ou r, an d have a very
p icked nose. At th e t ime of very great ra ins , i n the
au tumn

,
when the savannas are in a manner i nundated,

th ey are to be seen i n i n cred ibl e multitudes, cl imb ing
up the tal l grass, weed, &c.

,
around the verges of the
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savann as borderi ng on the higher gr ound ; and by an
inatten ti ve person m ight be taken for spider's or other
i nsects. The ir n ote is very feebl e , n ot u n l ike the chat
ter ing of young b irds or crickets.” This speci es of
frog

,
l ike the others al ready mention ed, feeds upon

insects
,
and is very acti ve and nimbl e

,
making immense

l eaps to secure i ts prey, or to escape from its pursuers .
It can easi ly be domesticated, and takes its food read i ly
from the hand .

A n umber of Tree - frogs are al so foun d i n Afr i ca
,

but we have not space to describe any of them .

Of the Second di vis i on of Anourou s or Tail l ess
Batrachians , the PROTEROGLOSSA, or those which
have the tongue free in front i nstead of adhering

,

there is only one genus , RI-IINOPHRYNUS , and on ly one
species of the genus, R. dorsalz

'

s a toad - l ike repti l e
,

wi th a broad , depressed , an d rounded body, of a.
blu i sh - gray col our

,
marked w i th yel l ow ish Spots on the

s ides an d al ong the back. I t is a nati ve of M ex i co .

Of the Th ird di vis ion
,
th e Touc unLnss Fnocs

(Aglossa) , or those wh ich h ave n o tongue at al l , th e
Spec ies are few i n number ; b trt amongst them there is
on e wh ich , from i ts cu ri ou s organization , i s wel l worthy
of atten ti on
THE SURINAM TOAD (Pipa Amerz

'

cana)— repre

sen ted i n Pl ate 2 , fig. 2— i s th is speci es. The genus
PI PA is remarkabl e among the Anourous Batrach ian s
from the femal e hav ing pouches on th e back , i n whi ch
th e eggs are placed by the mal e

,
and whi ch are hatch ed

there i n stead of in the water, as i n all th e oth er Batra
ch ian s. This i s th e on ly spec ies known

,
and is a nati ve

of South Ameri ca. I t i s common in som e parts of

Braz i l an d i n Gu iana
,
where i t i s often foun d tak ing

up its abode i n obscure c orners of houses . It is more
especi ally common i n Surinam— hence i ts common
name of Surin am toad. By th e natives of Brazi l i t
i s cal l ed tedo and cum - cum . The Surinam toad is a
l arger Spec ies than our common European toad

,
and is

remarkably ugly. It i s from si x to eigh t i n ches in
length , and fou r or five i n breadth . In shape i t i s
hori zon tal ly flatten ed

,
the head being short

,
broad

,
and

tri angular . The sk i n i s of a dirty brown col our
,
th ickly

studded with reddish tubercles. The most remarkabl e
part of th e h i story of these an imal s, however, i s the
pecul iar m ethod of reproducing the ir young. The
femal e has the back fi tted wi th a great number of cel ls
or smal l pou ches

,
an d at th e t ime of spawn ing, the

male, fi rmly cl inging to her
,
careful ly deposi ts the eggs,

to the number of abou t one h undred
,
as they i ssue

from her, i n those cel l s, an d there impregnates them .

The mothe r then h urri es to th e water
,
where she

remains. I n a short tim e the sk in becomes sl ightly
inflamed, a ki nd of irritati on is se t up , the sk in swel l s,
the p i ts deepen , and i n du e t ime the eggs becom e
developed i n to the tadpol e state . These young an i
m al s

,
however

,
remai n i n that posi tion ti l l th ey are

ful ly devel oped
,
not l eavi ng the i r pl ace of abode ti l l

they have assumed the perfect form . They then take
refuge in t he water

,
and the mother retu rn s to dry

l and . Notwi thstand ing the repul sive and somewhat
disgusting appearance these an im al s presen t to th e
eye

,
i n many parts of Sou th Ameri ca the n at ives u se

them as food . Three spec i es have been descr ibed,
bu t i n real i ty there is only on e.

SUB- ORDER II.— BATRACHIA GRADIENTIA,
on URODELA (W ALK ING

or TA ILED

TH IS sub - order of Batrach ians di ffers from the pre
ced ing in having the body el ongate an d taper ing i n
form , and i n the an imal s of wh i ch i t i s composed being
possessed of a ta i l at al l t imes of the ir l i fe. The meta
morphosis, or change wh ich the young undergo i n
their progress to maturi ty i s l ess compl ete th an i n th e
tai l l ess spec i es.
The U rodeles or Tai l ed Batrach i ans may be divided

i nto three Fam i l ies : SALAMANDRlD/E, MOLG IDJE, and
PLETHODONTIDJE, characterized by th e posi ti on of the ir
teeth .

FAM ILY I .
— SALAMANDERS

I n the an imal s bel onging to th is family
,
th e tee th on

the pal ate are pl aced i n two longi tudin al di verg ing
serie s on the i nner h inder edge of th e el ongated tri
angular vomerin e bones . The skul l has i n general a
more or l ess wel l - devel oped bony orb i t above the eyes .
The tongue i s broad , only sl ightly attached, be ing free
on th e S i des, and part ial ly so beh ind .

Sal amanders are e i ther terrestri al or aquati c. They
are gen eral ly found i n moist places the aquat i c spec i es

l i vi ng i n lakes
,
ponds

,
an d ditch es. They prefer sti l l

water
,
and choose reti red and shady places. Their

food consists of an imal m atters
,
such as aquati c i n sects,

earth - worms
,
smal l l eeches

,
mol l uscs, and planariae,

&c. The tai l
,
which

,
as we have already menti oned ,

i n al l th e oth er spec i es of the sub - order i s persi sten t
through l i fe

,
i s e i ther rou nd

,
or flatten ed and com

pressed . In general th e sp ec i es are of smal l s i ze , an d
the greater number are nati ves of Europe and North
America. None have as yet been found i n South
Ameri ca

,
Ind ia

,
Austral i a

,
Madagascar, or i n e i ther

Cen tral or South Africa. North Africa furn i shes a
few

,
and there are som e found i n Japan . E ighteen

sp ec ies have been descr ib ed in th e Catalogu e of Am
phibia i n th e Bri t i sh Museum .

One of these was wel l known to the an ci ents , and
has been th e source of abundan t fabl es and extrava

gan t asserti ons.
THE COMMON OR TERRESTRIAL SALAMANDER

(Salamandm maculosa) i s the speci es , and i s repre

sented i n our Plate 3 , fig. 3 , and Pl ate 8, fig. 19

The Sal amander was formerly, an d st i l l i s
i n many pl aces

,
bel ieved to be abl e to brave the viol ence
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of fire , to pass th rough i t unhurt, and even to exti nguish
it i n i ts course ; nay , it was even asserted that when i t saw
the flame , “ th is daughter of fire with the body of i c e"
charged it as an enemy wh ich i t knew how to conquer .
This bel ief of th e power possessed by th i s an imal over
fi re i s of very ancien t date

,
for Aristotl e men ti ons i t as

an op in ion entertained by the common peopl e prev i ou s
to h is tim e . The Sal amander,” he says, is an evi
dence that the bod ies of som e creatures are n ot wasted
or consumed in the fi re

,
for (as some say) i t walketh i n

the fire an d extinguisheth the s ame .

" I t was al so
asserted by some of the early wri ters , that a ki n d of
fi reproof c lo th could be fabri cated of the ski n of th e
Salamander ; that a porti on of th i s sal amander - cl oth
was sen t by a Tarta r ki ng to on e of the popes

,
an d

.that the holy napkin of ou r Sav iour i s preserved in i t.
Marco Pol o

,
who mentions th is cl oth , observes shrewdly

enough that i t was n o doub t made of som e min eral
substan ce , most probably asbestos, wh ich the old wri te rs
actual ly cal l Sal amander’s wool . Another bel ief was
that th e Sal amander was exceedingly venomous. “ The
b i t ing of i t

,

" says Topsell, i s very exi ti al and deadly
,

and therefore the F rench men use th is Speech upon the
bi ting of a Sal amander

‘ Si mordu t’a. une aressade,
Prens ton linceuil et ta flassade.

’

That i s , i f a Salamander bi te you , th en betake you to
the coflin and wi nding - shee t. The R/zaztians do ord i
narily a ffirm , that when a man i s b itte n by a Sal a
mander, h e hath need of as many physici an s as th e
Sal amander hath spots. And Arnoldus sa i th , that i t
hath i n i t as many venoms and means of hurt ing as i t
hath colours disti ngui shed one from another. " Such
are only a few of th e many absurd stori es wh ich were
bel i eved i n by our forefathers

,
and wh ich sti l l l i nger

among the peasantry of many parts of Europe . No

wonder that th e sigh t of i t i s abominabl e and fearfu l
to man . And yet thi s poor l i ttl e rep ti l e i s in fact
harml ess and inoff ensive . I t i s from six to eigh t i nches
l ong, i s “ th i cker and ful l er th an a l izard

,
having a

pal e wh i te bel ly, and one part of the ir sk i n exceed ing
bl ack, the other yel l ow, l ike verdigris , both of them
very spl enden t and gl isteri ng

,
wi th a bl ack l ine going

al l al ong the ir back
,
having upon i t m any l i ttl e spots

l ike eyes.
The Sal amander inhabi ts prin cipal ly Cen tral Eu

rope , and i t occurs i n many parts of France . During
the day i t l ives gen erally under ground

,
but at n igh t

i t l eaves i ts subterranean re treats and sal l i es forth to
seek food . Th is cons ists of worms

,
smal l m ol l uscs

,

and i nsects , &c. In winter Sal amanders reti re to
som e hol l ow tree , som e hole in an ol d wal l or i n th e
ground , where th ey coil themsel ves up and remai n i n
a torp id state ti l l spring revives them . In such pl aces
numbers of them are somet imes to be met with i nter
twi sted toge ther. The sk in of the Sal amander i s
largely covered wi th warty glands. These secrete a
m i lky flui d of a gl uti nous and acrid n ature

,
l ike that

of the common toad . W hen irr i tated
,
it can

,
i t is

sa id, sh oot ou t th i s l i qu i d to th e d istance of several
i nches ; and i t was the abundance of this secret ion
that n o doubt gave rise to the idea that i t could
qu en ch th e heat of fire and flame . As from some
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experiments
,
made by L auren ti

,
th is m ilky flu id is

found to be poisonous to l i zards and som e other smal l
an imal s

,
i t i s to its existence , no doubt also , that we

owe the accou nts of i ts fearful poi sonous powers. I ts
walk i s sl ow and heavy , and though i t has bee n said
to b e very courageous, its wan t of fear for th e presen ce
of m an

,
or other l arger an imal s than itsel f

,
woul d

appear to ari se rather from stupid i ty th an from auda
c i ty. The Sal amander u tters n o cry , and excep t at
the tim e of producing its young

,
it i s qu i te terrestri a l

i n i ts hab i ts of l ife. W hen thrown i n to th e water
,
i t

tr ie s immediately to get out again
,
and comes to th e

surface every momen t to resp i re . Unl ikemost of th e
other Batrach ians

,
th e Sal amander is ovovi viparous .

The young are devel oped i n the ov iducts of th e m other
,

remai n i ng there ti l l ful ly formed. W hen excl uded
from th e parent, they only d i ff er from her in appear
ance by the possessi on of b ranch iae or gi l ls, by the tai l
be ing compressed

,
and by theirbeing of a bl ack col ou r .

They are deposi ted i n the water by the mother
,
where

they l i ve a purely aquati c l i fe for some time , t i l l l os ing
the i r gil l s they becom e su ffi c ie n tly m atured to l ive on
dry land. The young are pre tty n umerous, amounting
sometimes to forty and even fifty. M . Joly obser ved
a Salamander br ing forth twen ty - five l i v ing young in
one day.

The aquati c speci es of th e fam i ly are much more
n umerous than the terrestri al . They are gen eral ly
known i n th is country by the name of Newts or Efts

,

and are d isti ngu ish ed by thei r tai l be ing always flat
instead of round

,
and by the absence of the gl ands on

the s ides of the head , cal l ed th e parotids. They are
en ti rely aquatic i n the ir habi ts

, pass ing almost the i r
whol e l i fe in th e water. Several speci es are nati ves
o f th is country

,
and some of them are very abundan t.

THE COMMON WARTY NEWT or GREAT W ATER

NEWT (Triton cristatus)— represen ted i n Pl ate 3 , fig.

2— is one of th e most common , an d the l argest of all
th e Bri t i sh speci es. W hen adul t i t is abou t s ix i nches
l ong. I t has a flattened head

,
an obtuse and rounded

muzzl e
,
and a sl ightly pendul ous upper l ip . The body

i s con t inuous wi th the head
,
the n eck be ing only dis

tinguished by a sm all fol d of sk in beneath . The body
i s th i ck

,
round

,
and corrugated, and the sk i n i s th ick

and covered wi th smal l warts or tubercles . The tail'éis
about two - fifths of the en ti re length , con siderably coin
pressed and keeled on both upper and u nder edges .
In th e breed ing season a crest appears on the back of
th e mal e

,
runn ing the whol e l ength , and separated from

the correspond ing crest of th e tai l by a n otch at th e
lo i ns. The GreatW ater Nest i s of a bl ack ish colou r ;
the upper parts being of a blackish or yel l owish - brown,
wi th b lack round spots

,
whi le the un der surface i s of a

br ight orange
,
wi th round b lack Spots. The sides are

dotted with whi te
,
and i n the mal e m ore espec i ally ,

th e s ides of th e tai l are of a beauti fu l sh in ing pearly
whi te. I t i s a nati ve of ponds and l arge d i tches i n
many parts of Engl and

,
and i s also found i n several

pl aces on the Con tinent. It l i ves upon aquatic i nsects
and other smal l an imal s. In spr ing a great part of i ts
food cons ists of th e tadpol e s "of the common frog, of
which i t appears to be very fond ; and, according to
Professor Bel l

,
i t devours al so the smal ler or smooth
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FAL SE LIZARDS.
—REPTILES.

— FALSE SNA K ES .

by two rudimentary toes . The Congo Snake has re

ceived i ts n ame from the negroes, who erroneously
regard i t as exceedingly ve nomous. I t l i ves i n m uddy
waters or i n m ud

,
being found some times three feet

deep in mud of the cons istence of m ortar, and bur
row ing in it l ike the earth - worm .

“They i nhab i t the
d i tches of our ri ce - fields

,

” says Holbrook
,
and feed on

smal l fi sh and var ious fresh - water - shel l s
,
as un ios, &c .

beetl es and o ther i nsec ts h ave also been found i n the ir

stomachs. Somet imes, l ike ee ls, th ey are found on dry
l and

,
bu t for what purpose th ey approach i t i s unknown .

Mr. Harl an te l ls us, that an indi vidual i n th e possessi on
of Dr. Mease escaped from th e vesse l i n whi ch i t was
confined

,
and when found several days afterwards was

br isk and l i vely. They pass th e wi nter season i n th e
m ud

,
col l ecti ng together at tha t time i n great n umbers

,

and remain i n a s tate of torp id i ty t i l l th e spring. The
other sp ecies possesses l i ttl e in terest.

ORDER III.
—FALSE OR NAKED SNAKES (PSEUDOPHIDIA) .

TrrE animal s bel onging to th is order
,
though essen

tially amph ib i ous, have a strong resembl ance to ser
pen ts. They are dest i tute of legs , and h ave an el ongate,
cyl i ndri cal body

,
and the smooth

,
wrinkl ed Sk i n has

m inute scales embedded i n i ts substan ce. The tai l i s
very short, and the vent opens at th e extrem i ty of the
body. The vertebrae or bones of th e spi nal col umn
resemble very m uch in the i r articul ation those of fishes ;
they have Short r ibs

,
and no s ternum or breastbon e .

The Open ing for the g i l l s on th e s ide of the neck i s
cl osed i n th e adul ts

,
bu t is open

,
accord ing to the

observation of the cel ebrated anatom ist Mul l er
,
i n

young i nd iv iduals . In these i t was fou nd
,
th at i n the

open i ng on each s ide of th e neck there were to be seen
bl ack - col oured fri nges

,
or a k ind of g i l l s , apparen tly

fixed to branches of th e hyoid bone or base of th e
tongue

,
and that the gi l l open ings freely commun icated

w i th th e mouth .

There i s only on e family , and the Spec i es bel onging
to i t are few in number . This fam ily

,
C/ECILI IDJE, i s

d ist ingu ished
,
in add i t ion to the characters gi ven

above
,
by the sk i n be ing covered wi th a viscous secre

t ion , and m arked by a ser i es of r ings or ann ul ar fur
rows. The head is depressed ; the eyes, beneath th e
Sk in

,
are ei th er m i nute or very i ndi sti nc t

,
if n ot al to

gether wan t ing ; the tongu e i s th i ck , velve ty , of a
rou nd form , and, besides th e tr ue external n ostri l s,
there i s a l i ttl e p i t or depressi on

, termed a fal se n ostri l ,
general ly pl aced beneath th e form er. They possess
tee th both on the jaws and the palate . The Spec ies
so nearly resembl e serpents

,
that Cuvi er re tained

them among th e Oph id ians
,
form ing a separate sec ti on

for the i r recept ion u nder the t itl e of Naked serpen ts
an d Dumeril and Bibron

,
and oth er natural ists

,
cons ider

th em as formi ng a li nk between the Amphibia an d
Ophidia, or Snakes. Mul l er ’s discovery

,
however

,
of

the ex isten ce of gill s i n the young an imal s
,
is su ffi c i en t

ground for pl acing th is fam ily amongst th e former
group . L i ttl e i s known wi th regard to the i r genera l
hab i ts ; bu t th ey have been obser ved to bury them
sel ves in th e mois t earth or soft mud of th e m arshes

,

pi erci ng through i t l ike worms
,
often to th e depth of

many feet. They creep Sl owly on th e grou nd, and
when i n the water swim l ike eels

,
strik ing to th e right

and l ef t w i th the i r tai l s .
THE GLUTINOUS CECILIA ( C

'
azcilia or Ichthy

0plu
'

s glutinosus) i s a nati ve of Ceyl on. I t i s s ome
what sp indl e - shaped

,
wi th a depressed

,
el ongate head

,

and a blu n t muzzl e . The eyes are d istin ct
,
and th e

teeth are Sl ender
,
ac ute , and hooked . Sir James

Emerson Tennent particu l arly notic es th i s an imal i n h i s
“ H istory of Ceylon .

" “ The Rocky Jungl e
,

" he says
“ border ing the h igher cofl'ee esta tes

,
provides a safe

re treat for a very si ngu l ar an imal
,
i n troduced abou t a

cen tu ry ago to the notic e of European n atural ists by
L i nnaeus, who gave i t the name of Ccecilia glutinosa,
i nd icatory of two pecul iari ti es m an i fes t to th e ordinary
observer— an apparent defect of vis i on

,
from the eyes

being so small and imbedded as to be scarcely dis
tinguishable ; and a power of secreti ng from m i nu te
pores i n its Ski n a viscou s fl u id , resembl i ng that of

snai ls
,
eels

,
and some salamanders . Specimens are

rare i n Europe
,
from th e read iness with wh ich the

fram e of the an imal decomposes after death
,
break ing

down i n to a flaky m ass i n the Spi ri ts i n wh ich i t i s
attempted to be preserved. The creature is about th e
length an d th ickness of an ord inary round desk ru l er

,

a l i ttl e flattened before and rounded beh ind. I t i s
brown ish

,
wi th a pal e stripe al ong each S i de . The

ski n is furrowed i nto three hu ndred and fi fty ci rcul ar
folds

,
i n whi ch are imbedded minu te scal es. The head

i s tol erably disti nct
,
w i th a doubl e row of fine curved

teeth for se iz ing the insects and worms on whi ch i t i s
supposed to l i ve .”

ORDER IV .
—PERENNIBRANCHIATE AMPHIBIA (MEANTIA) .

THE animal s referred to th i s order of Amphib ia are
very remarkabl e . To them

,
and them on ly

,
truly

bel ongs th e t i tl e amphibious, or creatures possessi ng,
as i t were

,
a doubl e l ife. The branchiae or gill s

,
wh ich

al l the Speci es of th i s cl ass possess in the ir young or
tadpol e state

,
i n th e JlI eantia remain external and wel l

devel oped during thei r whol e l i fe. They al so possess

true l ungs ; so that on dry l and they can reSpire

atmospheri c a i r
,
and i n the water ex tract ai r from the

l iqu id el emen t i n wh ich they are submerged . They
can th us l iv e at pl e asure e i th er i n the ai r or u nder
water. Their body i s el ongate

,
naked

,
and smooth

,

an d thei r tai l i s compressed. The i r legs
,
wh i ch i n

some speci es are four
,
and i n others only two in num
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PERENN IBRANCH IATE AM PI-I IBIA .

kept i n a vessel con tai ni ng a large quan ti ty of water,
or i n which the water i s frequen tly changed

,
i t man i

fests but l i ttl e dispos i ti on to rise to th e surface for
atmosph eri c air ; bu t when the quanti ty of water i s
small

,
or not often changed

,
i t soon finds the a ir i n th e

water i nsuffic ien t for its purposes
,
when i t ascends to

the surface , takes a m outhful of air, and s inks agai n
wi th i t to th e bottom .

”

I n th e second fam i ly of th i s order
,
th e S I REN IDE

,

we have only space to m ent ion part icul arly one spec i es.
This i s wel l k nown by the n ame of th e Mud- eel .
THEMUD- BEL or SI REN (S irenlacertz

’

na) —represen ted
i n Pl ate 4

,
fig . l— i s a n at ive of S ou th Carolina and

G eorgia, and i s abou t n ine teen i nches i n l ength , and
even somet im es reaches two feet

,
whi l e i t measures

four or five i nches i n c i rcum ference. In its general
form and aspect it bears a great resemblance to a n
e el

,
and the surface of th e body i s very smooth and

sl imy . The tai l i s l ong and compressed
,
and is m ar

glued for several i nches bo th above and bel ow by a
narrow

,
rayl ess fin

,
wh i ch greatly ass ists i t i n m ov ing

through the water. I t i s of a deep black ish - brown
col our

,
rather paler beneath

,
where i t i s parti al ly

tinged with a blu ish hu e
,
wi th a tinge of vi ol e t, and is

marked all over w i th numero us smal l wh i te or m ilky
spots . The h ead i s rather smal l for the s ize of the
an imal

,
i s depressed , of a suboval form ,

and the muzzl e
i s bl unt and flattened. The mouth i s n ot wi de

,
bu t i s

covered wi th tol erably thick l ips. The nostri l s are
smal l

,
placed near th e an teri or angl e of th e upper j aw

,

and the eyes are very smal l
,
dim

,
of a bl acki sh colou r

,

an d covered wi th a prolonga t ion of th e sk in . The
gi lls

,
accord ing to the l ate Mr. JamesW il son

,
to whose

m emoi r we refer the reader
,
consist of three fleshy

peduncl es, which i ncrease i n s ize from the firs t to
the last. They are beauti ful ly branched from beneath

,

and al ong the ir lateral and termi nal edges ; and these
l i ttl e branches are div ided and subd iv ided i n to sti l l
m ore m i nute ram ifica t ions. This el egan t fri nge - work
forms the tru e g i l l s

,
the cen tral and fleshy stalks serv

i ng merely as their support. Ben eath
,
and rather i n

advance of th ese bod ies
,
are three n early verti cal

c lefts
,
through which the water i s ej ected backwards

from the i nside of the month upon the gil l s, though
w i th a much m ore l angu id and l ess perceptib le ac t ion
than i n fishes . The fee t are only two in n umber

,
the

anteri or pa i r ; th ey are but sl ightly devel oped , how
e ver

,
and of l i ttl e service

,
i f any

,
in progress i ve moti on .

They are in constan t motion
,
as the an imal moves from

pl ace to place on l and , and are folded back when i t
sw ims in th e water . They are each ‘

terminated by
four toes , the ex trem i t ies of wh i ch are rath er po inted,
sl ightly curved, and term inate in sem i - corneous t ips.

REPTILES. PERENN IBRANCH IATE AM PH IB IA.

This an imal
,
as its Engl ish name indi cates

,
l i ves chiefly

i n m ud
,
and

,
accord ing to Mr. Holbrook

,
i s abundant

in the ri ce - fields of Carol ina. “ I t is often th rown
ou t, h e says, “ i n great numbers

,
at certain seasons

,

when the di tches are cl eaned . Being regarded
,
how

ever , as venomous by the slaves, they are i nstan tly
k i l led or dreadf ul ly mangl ed

,
an d left to serve as food

for racoons or for turkey - buzzards
,
e ver on the watch.

Sometimes they leave th e soft mud i n which they
commonly burrow and tak e to t he water, i n wh ich
they swim wi th great swi ftness , They are occasi onal ly
taken by persons angl ing for the common perch of
Carol i na (Pomotes culgarz

’

s) , with a ba i t of earth
worms . Sometimes they leave th e water enti rely

,
l ike

eel s , and are found on dry l and but whether i n search
of food, or to rid th emsel ves of parasi ti c an imals, can
not at th is moment be ascertai ned .

”
From its l i ving

in muddy places, i t was cal l ed by the inhab i tants the
M ud Iguana. I ts food i s general ly bel i eved to con
sist of ear th - worms

,
insects

,
&c. A specimen

,
which

was kep t al ive i n the Zool og i cal Gardens , Regen t’s
Park , i n 1841, was suppl ied wi th abou t a dozen and a
hal f of earth - worms dai ly. This i ndi v idual was twenty
i n ches l ong , and as l arge as th e wri st of a stout ch i ld of
s ix months old. Another Spec imen was kept al ive by
Dr. Patri ck Nei l l , at Canonmills, n ear Ed inburgh , for
three or four years

,
and was made the subj ec t of an

el aborate m emoi r by th e l ate Mr. James W i l son .
Dur ing the whol e of thi s per i od no change took place
i n i ts g i l ls or l ungs . Dr. Garden was the fi rs t person
who discovered the S i ren

,
and he sen t an account of i t

to L innaeus thro ugh our coun tryman John El l is. These
three natural ists

,
and the ce l ebrated John H unter

,
con

sidered i t to be a perfect an imal
,
an d L i nnaeus estab

lished a disti nct order for i t amongst the Amph ibia
,

which he cal l ed Jlf eantes. Pal las
, Count Lacepede,

and some othe rs, considered i t only a tadpol e of some
large spec ies of Sal amander ; and the cel ebrated an a
tomist Camper even wen t so far as to pla ce i t amongst
the fi shes . Cuvier , however, establ ished most sa t i s
factorily that the Si re n was a perfect an imal , and a
tru e Amphibian

,
wh ich respires at w i l l th roughout i ts

l i fe , e i ther i n the water by means of branch iae , or i n
the air by m ean s of l ungs . The blood - globu l es of the
Si ren were ascertain ed by Professor Owen to be, l i ke
those of the Proteus m en tioned above

,
of a very large

si ze ; and it appears now _
a well - estab l ished fac t, that

these gl obul es are of a greater rel a ti ve magni tude in
the Perenn ibranch iate amph ibians , or those wh ich hav e
pers i sten t branch ial apparatus

,
th an in any other an i

m als of the cl ass to wh ich they bel ong.

As we have menti on ed , at p . 86, the order PSEU~

DOICHTHYAS will take i ts p lace i n th e ar t i c l e Frsuss.

END OF REPTI L IA.



THE MU SEUM

ZO O L O GY.

C L A S S I V .
—E I S H ES .

Forthwi th the sounds and seas, each creek and bay
W i th fry innumerable swarm , and shoals
Of fish that wi th their fins and shining scales
G l ide under the green wave, in scul ls that oft
Bank the mid- sea : part s ing le, or w i th mate
G raze the sea-weed their pasture, and through groves
Of coral stray, or Sporting w i th qu ick glance
Show to the sun their wav ’

d coats dropt w i th gold,
Or in their pearly shel ls at ease attend
Moist nu triment. or under rocks their food
In jointed armour watch.”

—MLLTON
'

s Paradise Lost , vn. 3 99.

F ISHES rank in th e scal e of an imated bei ngs as th e
l owest d iv isi on of Vertebrals. In the preceding pages
of th i s work

,
th e r eader has been i nformed how the

massive bony frame - work and other parts of the
mammal i an structu re are modified i n the i n stan ces of
Seal s and Ce taceans, to adapt an ai r - breath ing vertebral
for an aqu atic l i fe ; and also how the Pengu i ns are
abl e to l i ve the l i fe of a fish

,
through pecul iari t ies of

the i r orn i th i c consti tuti ons. These and sim il ar facts
a ff ord us gl impses of th e i nexhaust ibl e and adm irabl e
methods by which the great Creator has con structed
an imal s for th e performance of the i r speci al fun cti ons ,
yet wi thou t eff acing the struc tural type of th e parti cul ar
cl ass to wh ich they bel ong. The discovery and just
appreci ati on of such i ns tan ces of cre ati ve wi sdom , are
del ightful rewards of zool ogi cal s t udy. By the contem
plation of the creatures to wh ich our atten ti on i s n ow
to be di rected, we percei ve, at th e ou tset, that the
ponderous bones of terrestri al quadrupeds

, or even
the much l igh ter yet fi rmly kn i t skel etons of ai r
cl eavi ng b irds , are not essen ti al for an imal s breath
i ng and moving i n a m ed ium n early as heavy as
thei r bod ies , which rece i ve n o shock i n cl e avi ng a
way through it w i th the rapid i ty of an arrow . The
nature of the m edium i n wh ich they dwel l not on ly
al l ows great var iety in th e densi ty of the skel etons of
fishes , but al so a diversi ty of extern al form surpassi ng
anything that has been noti ced among the h igher
groups of Vertebrais , whose aggregate n umbers are ,
i n fact, very i nferior to those of th e finny tr ibes ,

Anglo- Saxon sceole, an assembly.

wheth er we l ook to Spec ies or i ndi v idual s . Som e
fi sh es have l i ttl e or no bony matter i n the i r bod ies,
and one smal l fish

,
occupying th e l owest place i n th e

i chthyi c scal e , i s ac tual ly desti tute of the h ead and
brain

,
so character i sti c of the more h ighly organized

members of th e divi s i on .

Us ing the te rm F ISHES in th e broadest sen se i n
wh ich it i s empl oyed by n atural ists of th e presen t time

,

to denote a group of ver tebrale living habitually in
water, and respiring that f luid du ring thewhole course
of their lzf e, an d not m erely temporar i l y, l ik e th e
Amph ib ians

,
our purpose i s to presen t such a vi ew of

th e whol e group as may be useful to the student of
i chthyol ogy

,
w i thou t overpassi ng the l im i ts ass igned

to the subj ect by the projectors of “ The Museum .

The Natural H i s tory of two orders of osseous fishes
only

,
wr i tten by Cuvi er and Val enci enn es , ex tends to

twen ty - two th ick octavo vol umes ; th e work of

Mul l er and Henlé o n the Sharks an d Rays
,
exceeds

two hu ndred pages fol i o ;Tand the admirabl e lec tures
of Professor Owen on the An atomy of F i sh es

,
fi l l thr e e

hundred pages of smal l typ e . I The space‘

allowed to

the cl ass i n thi s work wi l l n ot suflice for more than
an attempt to presen t th e characters of th e Orders
and pr inc ipal Families

,
wi th br ief n otices of some of

the fi sheri es ; and to add a very few facts evinci ng
i ntel l igen ce or natural affection i n some members of
the Cl ass.
The marine abodes of fish , secl uded from conti nuous

observati on
,
l im i t ou r knowl edge of the i r h ab i ts ; and

some kinds that are obj ects of importan t and costly
fisher ies

,
are known on ly i n that epoch of the i r ex ist

ence i n whi ch they approach the sh ores for th e
purpose of spawn ing. Several l arge spec ies residing
hab i tual ly i n deep waters

,
an d com ing to th e surface

u nder the accidental ci rcumstances merely of injury or
d isease

,
have been captured a t rare i ntervals, by seamen

ll istoire Naturel le des Po issons , par M . Le Baron Cuvier
et M . A . Valenc iennes An. 1828—1849 . Tom . xx i i . A Paris.

1
“ Beschreibung der Plagiostomen, von Dr. J . M iillcr and

Dr. J . Henle, 184 1 . Berl in (60 plates) .
t Lectures on Comp. Anatomy of Vertebrate An imals, by

Richard Owen, 1816. London.



INTROD UCTION .

wh o, unabl e to draw up a recogn i zabl e descrip tion , h ave
whetted the curiosi ty of natural ists

,
but have l eft th e

speci es wh i ch chance had placed in their hands to hold
an uncertai n n iche i n our systems .
A general acquain tan ce with th e principal facts of

ich thyol ogy i s of national i mportan ce to a mar itime
country l ike Great Britai n ,wi th an i n creasing popu l ation
and a l im i ted area of arabl e l and . At th e presen t t ime ,
the cos t of fish ren ders i t rather a luxury for th e r ich than
food for th e masses ; bu t there i s n o doub t that, not
w i thstanding the number of peopl e at presen t employed
i n catch ing

,
cur ing

,
an d carry ing fish to th e markets,

th is source of food migh t be incalcul ably extended . \Ve

are stil l behind the Du tch and Biscayans i n som e of
the fisheries carr ied on i n th e narrow seas ; and Europe
at l arge i s vastly surpassed by the Ch i nese i n the
sk i l l wi th which supplies for a teem ing popul at ion ar e
extracted from the ocean

,
or i n the economical r eari ng

of fi sh i n every pond ; a shee t of water i n Ch in a be ing
made as producti ve of food as the same ex ten t of good
arabl e l and . Of late years cod - l i ver oil, hav ing been
ascertai ned to be a m ost val uabl e remedy against the
nat ional mal ady con sumpt ion , has al ready becom e an
extens ive art icl e of traffic ; an d very recently, experi
ments made i n France have shown that oi l obtained
from the l i vers of sh arks i s n ot l ess u sefu l i n the sam e
d isease . Now i n March

, 1858, when an u nbroken
scul l of one k ind of shark ( the Pi cked Dog- fish) bese t
the northern coasts of Scotl and , and extended twenty
m i l es ou t to sea, fi l l ing every harbour an d bay— had
proper fi sh eri es been establ ished , n ot on ly m ight an
i ncred ibl e quant i ty of high - pri ced oi l h ave been pro
cured, but vast s tores of sharks ‘ fi ns m ight have been
prepared for export to Chi na, where they are i n great
request for the purpose of making excel l en t soup . It
i s
,
perhaps

,
too much to expec t that Engl ishmen shou l d

l ay aside their prej ud ices
,
and l earn from the Chi nese

th e modes of converti ng parts of these fi sh rejected by
our fi shermen as useless

,
i n to pal atabl e and n ouri sh

ing food . Not from th e observati ons of ou r own
seamen , but from researches m ade by order of th e
Dutch governmen t, have we l earn t that the H erring
fishery is producti ve i n those parts of th e sea onl y

,

whose temperature ranges between 54° an d 58° of
Fahrenhe i t‘s thermometer.
Agassiz , a most importan t au thori ty i n cl ass ificati on ,

has carri ed the subdi vi s i on of th e vertebrate an imals
further than h is predecessors

,
an d di stribu tes th e

F ISHES , as defined above , i n to four cl asses, vi z
1st. MYZONTES

, composed of two orders, M yxinoids
and Cyclostomes.

2nd. FISII ss PROPER
,
of two orders

, Ctenoids an d
Cycloids.

3rd. GANOI DS , of thre e orders, Cwlacanths ( fossi l ) ,
Acipenseroids, and Sauroicls, w i th th e addi tion of o ther
three orders, whose true posi t i on is to be ascertain ed
by future research these are S ilu roids

,
P lectognaths,

and L ophobranchs.

4th. SELACH IAN S
,
of three ord ers

, Cbimcrroirls,
Galeodes, and Batidcs. This arrangement

,
consider ed

to be i n par t provisi on al
,
and depend ing on the resu l t

of i nvest igati ons now i n progress, is not adop ted in
the ensu ing pages, though occasi onal ly referred to ;

F ISHES . CLASS IFICATION .

the fi shes be ing treated i n th is work as a single class,
having a common character— the oxygenation of t he

blood by air diff used inwater.

Professor Owen has recen tly tak en a very diff eren t
vi ew of th e arrangement of th e i n feri or vertebrals from
the above

,
and proposes to un i te th e F ish es, Amph i

b i ans
,
an d Repti les into one cl ass, which he n ames

HmMATOCRYA.

Our l i ttl e systems have their day ;
They have their day and cease to be ;
They are but broken l ights of Thee,
And thou

, O Lord! art more than they.

InMam. v i .

Kelliker, Proceedings of the Royal Soc iety, ix. p. 656.

That a correc t kn owledge of the s tructu re an d
devel opmen t of any group of an im al s is as necessary
to the z ool ogi st as an acquai n tan ce wi th th ei r phy
siognomy and h ab i ts

,
i s so eviden t, that i t seems

un necessary to affi rm that n o one can hepe to become
an accompl ished i chthyol ogist un l ess h e subm its to the
l abour ofpatient anatomical i nvest igat i on . For reasons
al ready assigned

,
h owever

,
th e noti ces of structu re w i l l

n o t be extended i n th i s work beyon d what i s requ i s i te
for expl aining th e terms u sed i n charac teri z i ng the
orders and fami ly groups .
SCALES .

—Tu som e fish es scal es are n ot devel oped ,
th e Sk i n being general ly i n th at case th i ck , smooth ,
and Sl ippery, owi ng to the abundanc e of defensi ve
mucus secreted by i ts n umerous gl ands. Comparati ve
anatom ists d isti ngu ish the i n ternal more or l ess firm
framework by the name of endo - slceleton, from the

external or exo- slreleton, which is i n timately con nec ted
w i th the Ski n or devel oped i n i ts tex tures

,
and i s

therefore sometimes cal l ed the dermal skeleton. The
JlIg/zonles ofAgassiz , or D ermopteres, furn ish an instance
of an enti re order ( or, as th e au thor j ust n amed con
siders them to be

,
a whole cl ass) dest i tute of scal e s, an d

wi th so littl e approach to th e secret ion of bony matter
that systemati c au thors cal l th e exo - skel eton muco
dermoid

,

" or i ndurated mucus secreted from the sk in
,

th e i n ternal skel eton at th e sam e time being cartilagi

nous ormembranous. Almost all the other great grou ps
of fi shes contai n some Spec ies wi thout scales

,
bu t al l ied

by the rest of the i r structure to the scaly fi shes with
which they are cl assed . Scal es , when presen t, orig inate
i n a l i ttl e pouch of th e external ski n , techn i cal ly n amed
a fol l i cl e

,
and resembl ing the fold Of th e gum from

wh ich the germ of a tooth is evolved. Agassiz
,
wh en

studying foss i l fi sh es, was l ed to d isti ngu ish four k inds
of scal es

,
wh ich he termed cycloid, ctenoid, ganoicl, and

placoid.

Cycloid scal es are smooth on the i r di scs an d edges,
but whe n exami ned through a l ens, exh ib i t num erous
con cen tri c l ines

,
var iou sly flexed

,
ye t h av ing always

a certai n rel at ion to th e border of th e disc . Most
gen eral ly i n that p art of th e scale which remains i n
th e foll i cl e , and i s covered by the scal e immed iately
before it

,
these l ines of stru cture by dipping an d undu

l ati ng produce furrows rad iati ng l ike the sti cks of a
fan . In all th e most importan t groups of those fi shes
wh ich are clothed w i th cycl o id scales, the bones of th e
Skel eton contai n r ad iated or fusi form bone corpuscl es .*
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posteri or
,
design i ng thereby to render the term more

appl icabl e as a disti ncti ve ch aracter to h is order of
Acant hopteres, whose ven tral s have a sp inous ray i n
fron t, and need the fi rm support of the coracoids when
used as a. defen sive weapon . Only i n a very few
i nstances are the pub ic bones un i ted directly to the
sp i nal column as the h ind l egs are in quadrupeds ; they
are almost always merel y su spended i n th e soft parts.
The term apodal, appl ied to fishes

,
indicates that the

ventral s are absent ; and abraclz-ial, i n l ike m anner ,
denotes th e non - ex istence of pectoral s.
L ATERA L Lu v

s —Most fishes have pores i n th e sk i n
from which a lubri cating flui d is poured out

,
i n som e

very cop iously
,
as i n the glut inous bag, for wh i ch i t

suffices to convert the surrounding water i n to a j el ly .

These pores are rarely absen t from a row of dermal
bones that run under the eye

,
and are therefore

named sub- orbit als ; and they may generally be traced
over the temples

,
i n a chain of oss icl es cal le d sur

temporals, and onwards by th e suprascapul a to th e
side of th e fish

,
wh ich they traverse towards th e ta i l

,

fol lowing the l i ne of decussati on of th e two grea t l ateral
m uscul ar masses . In thi s pos i t ion the porous row
acqu ires the n ame of the “ l ateral l ine

,

" and i t i s a
character of wh ich specia l mention i s general ly made
i n the descripti on of the ex ternal asp ec t of a fi sh . The
scal es that i t traverses most commonly di ff er from the
others i n size

,
figure

,
or i n be ing perforated

,
or tubu lar

,

or notch ed
,
and they form the po ints of m eeti ng

between the obl ique rows of dorsal and ventral scal es .
In many fishes which have - n o other scal es

,
the ducts

of the l ateral l i n e are protected by carti lagi nous or
osteoid cases. Somet imes the l atera l l i ne runs only a
short way beh i nd the pectoral , sometimes i t goes to the
base of the caudal rays , sometimes onward to th eir
tip s ; or i t m ay be i nterrupted , and recommence aga i n
on a l ower level ; or, final ly , i t may be al toge ther
impercep tibl e or absent

,
as in most sharks ; or there

may be two , three , or many latera l l i n es, as i n the
Mu l l ets and Ch iri .
\VATI£R- TUBES .

—Agassi z has discovered that i n
many fi shes th ere ex is t external openi ngs wh ich have
h i therto been mistaken for muc iferous pores

,
bu t whose

functi on is to admi t water i nto the c i rcul at ing system
through a series of tubes that end in the bl ood - vessel s
n ear the heart. They are eas i ly seen i n th e head of
the common shad

,
but none have been detected in th e

Sel ach ians ; and they are general ly few in fishes that
l i ve hab i tual ly i n shal l ow waters. He con s iders them
to be safe ty - tubes for bal anc ing the system on sudden
a l terati ons of pressure . An anal ogous system exists
i n Mol l uscs , by wh ich water can be admitted i nto th e
heart from the ex terior .*
ENDO- SKELETON .

— The very numerous groups of
fi shes cannot be descr ibed or recogn ized w i thou t a
m ore frequent reference to th e parts of th e in ternal
ske leton than i s requ isi te i n characteriz ing the fewer
divi sions of th e Mammals or Birds . But we are
restrained i n th is work from l engthen ed ana tomical
descr ipti ons

,
and must confine our br ief n ot ices of the

bones to those p i eces whose names ent er in to the
definiti ons of th e family groups of fishes.
Duthiers, Proceed. Roy. Soc. x . No. 37, p. 193 . Dec. 1859.

STRUCTURE.

In t h e sku l l of an osseous fi sh five ridges are som e
times very con sp icuous . A mesial one

,
ch iefly deve~

l oped on the super
- occipital, which is th e h indmost

bone on the top of th e sku l l , and is consp icuous in
figure C of Pl ate 17. The d istal p oi n t of th i s r idge is
frequently cal l e d the “ occ ip ital sp ine .

” This mes ial
ridge is often prol onged forwards on th e mid-fiontal

between the orb its. Next fol low th e pai r of intermediate
ridges, one on each side devel oped on the pa7'~occipi
tal, exter iorly to th e super - occip i tal

,
an d runn ing for

wards over th e parietal and mid'f rontal near th e upper
edge of the orb i t. To the d istal po in t of the interme
d iate ridge one l imb of th e chevron - shaped supra
scapu l a i s attached. Sti l l m ore exter ior or l ower down
on the side of the head run the external ri dges, al so a
pair

,
on e on each side. To th e di stal end of th i s r idge

,

which is a process of the mastoid bone
,
th e l ower l imb

of th e suprascapu l a i s attached ; th e fore part of the
ridge reaches to th e hi nder margin of the orbi t on th e
post-f rontal. F i sh es with round heads l ike th e l oaches
want these five r idges ; som e , as the carp , have merely
th e occip i tal Sp ine. In th e Cliaetodons th e m es ial r idge
is greatly el evated, an d i n th e Sclerogenids the whol e
five ridges are more or le ss consp icuous .
The upper profi l e of the face or snout i s supported

by the nasal bone an d on each si de of i t are the
n ostril s

,
open i ng by one or two smal l or ifices i n to the

pitu i ta ry sacs
,
but not pen etra ti ng to the cavi ty of th e

mouth . Under th e nasal bon e are the jaws , vari ously
formed in var ious groups of fi shes, but re tain i ng the i r
re la t i ve posi t i on s and connecti ons pretty exactly. The
premaxillaries, a pa ir of bones appl i ed to each other
on the mesia l l i n e , form the m iddle part of th e upper
jaw

,
and i n a con siderab le number of osseous fishes

border th e en t i re upper half of the mouth . Art i cul ated
to th e pal at in e

,
beh in d the premax il l ary, l i es the

maxillary, whose lower end i n many fi shes comes for
ward to the corn er of th e mou th, and enters i n to th e
composi t ion of i ts upper border. W hen the j aws are
protracti l e

,
each premax i l l ary sends ou t a l ong ped icel

,

wh ich gl ides backwards and forwards by the side of the
nasal on a tubercl e of the m axi l lary . The mandible,
composed of two l imbs

,
each con si sting of two or more

p i eces
,
makes up the l ower jaw. Underly ing the nasal ,

w i th in the roof of the mou th on the mesial l ine , i s the
comer , an d on each side of i t is on e of the pai r of
palatine bones. In th e back part of th e roof of th e
mouth

,
over the gull e t

,
i s the sub - occipital, wh ich i s

confluen t wi th the sphenoid that articul ates an ter iorly
and above w i th the vomer. All the bones here named
as bel ong ing to th e orifice of the mouth or i ts roof are
den ti ferous in on e spec ies of fish or another. Inter iorly
between the l imbs of the mand ibl e there i s often a
l ingua l or tongue- bone, frequently bear ing teeth , and
Opposed to the vomer. There are al so i n almost all
cases tee th on the branch ial arches or on parts of th e
hyo id bones connected w i th them .

THE G ILLs AND HYon) APPARATUS.
— Descend ing

from the mastoid bones of each side a ser ies of p i eces
m eet at the tongue

,
an d form an elasti c i nverted chevron

l ike the l etter V . Runn ing backwards i n the lowe r
angl e of the v ,

and on the mesi al lin e from the tongue ,
between the l imbs or comma. of th i s arch , there i s a
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narrow is thmus of ossicl es
,
which are frequently studded

with hai r - l ike tee th ; and, ri s ing i n backward curves
from the isthmus

,
there i s a ser i es of successi ve pairs

of bran chi al arches
,
whose upper ends are connected to

the sub - occipi tal by membrane . Each arch consists of
severa l p i eces w i th j oi n ts

,
rendering i t p l i abl e and

el asti c ; and each has , a l i ttl e above th e m iddl e of i ts
l imb

,
a largerjoint, which enabl es i t to fol d up on i tsel f

when necessary. On th e i n teri or edge of each arch
there are two rows of kn obs

,
c ones

,
plates

, or l ance t
shaped processes bese t w i th fine teeth ; th ese are
named ralcers, and act as s ie ves i n strain i ng the water,
and preventing gross substan ces from pass ing between
the arches . To the extero- poster ior side of each arch
are attached the gi l l s

,
whose general aspect n eeds n o

descr ip t ion , but wh ich presen t considerabl e modifica
ti ons of form and arrangement i n particu lar groups of
fishes . General l y th ere are four gi l l - bearing arches,
but som etim es th e g i l l s are fewer. In th e embryo fish
six arches may be perce i ved

,
and even seven are

i ndi cated , bu t th e fi rst is atrophi ed before th e si xth i s
devel oped , an d only five are m atured . The last arch
does not i n general carry gi l l s

,
but i s m odified in to a

pai r of pharyngeal j aws
,
bei ng den ti ferou s on i ts sides

,

having two bony dental pl ates or groups of plates
bel ow named the inf erior pharyngeals, an d very tre
quently sim i l ar superi or pl ates l i n i ng the sub - occip i tal
and cal l ed superior pharyngeals. The un i on of the
i n feri or pharyngeals into a singl e bon e i s an essen tial
character of the group of PHARYNGbGNATHs.

In carti l agin ous fishes th e jaws and parts of the sku l l
are so difi

‘

erent as to need speci al descr ipti o n s. The
gil l s of these Sel ach ians, though adheren t to th e sides
of gi ll - chambers

,
each of wh ich op ens extern al ly

,
h ave

essen ti ally th e sam e ul timate structure and the same
fun ct i on as the gi l l s of fishes proper

,
which is to submi t

the bl ood extensively to th e acti on of th e oxygen
contai ned i n the waters that fi sh es i nhab i t.
In osseous fi shes th e tips of the g i l l s are free , an d th ere

is on ly on e extern al open ing on each s ide
,
by wh ich all

the water that bathes the gi l l s flows ou t. This openi ng is
regu l ated by a val ve cal l ed th e Opercu l um or gillcover,
which cons i sts of four p ieces— viz . , th e jam- operculum,

a chevron - shaped or crescent i c bone
,
bound ing the

cheek poster i orly ; th e Operculum,
often quadrangul ar

,

and fi l l ing the Space between the pre - opercu l um and
upper“ par t of th e gi l l - Open ing ; the sub- operculum, ly ing
as i ts name denotes u nder th e opercu lum

,
and border ing

th e l ower part of the gil l - open ing ; and, fourthly, of th e
inter- Operculum,

which l ies before the sub - opercul um
,

and runs forward under th e lower l imb of the pre - oper
culum towards th e mandibl e . Betwee n the sub - oper
culum and i nter - opercul um of the one s id e and those
of the other a m embrane n amed the branehiostegous
stretches across the throat

,
and fi l l s the interval between

the l imbs of th e mand ibl e. I t i s d istended on r ib - l ike
bones cal l ed brancltiostegals, wh ich are ar ti cu l ated to
th e horn s of th e hyoid bon e . Care i s gen eral ly taken
to n ote th e number of th e branchiostegals i n the

descripti on of a fish , and i n some groups th e number is
very con stan t, furn ish ing i n that case a good character.
W hen the g i l l - open ing i s large , and runs forwards to
th e root of th e tongu e

,
th e bran ch iostegous membranes

STRUCTU RE.

are narrow and are compl etely separated from each
o ther. On the contrary

,
th e m embranes are cont inued

i n to on e another when the gi l l - open ing is smal l and
h igh up .

Tim HEART.
—In fi shes all th e bl ood is propel l ed

th rough th e g i l l s by th e h eart
,
wh ich, ly ing beh ind

them
,
i s protected by the coracoid arch . This cen tral

organ of th e c ircu l at ion consists of a si ngl e ser ies of
chambers—vi z. , i n th e osseous fi shes

,
of the venous

sinus
“

,
the au ricle, the ventricle

,
an d the arterial bu lb

orstem. There are gen eral ly two val ves at the aur icu lo
ven tri cul ar open ing ; but th e Rays h ave three val ves
th ere

,
th e Sun- fish four , and i n th e Sh arks there i s on e

large val ve l ike a parachute w i th severa l m arginal
attachmen ts. The n umbers an d arrangemen t of th e
valves i n th e arteri al stem serve as a pr imary character
of the Gan oid fishes ; and i n th e Sharks an d Rays also
the val ves are num erous.
SW IM - BLADDER .

— Tlle swim - bladder
,
or air- bladder,

i s an organ pecul i ar to fishes
,
and l ies in th e bel ly near

th e spi nal col umn . I n som e fishes i t i s cl osed com
pletely, an d then the i ncl uded a i r i s found to consist
ch i efly of oxygen ; in other fishes i t opens through
a tube d irectly i nto th e stomach or oesophagus by a
val vular orifice

,
and then it is found to be distended

wi th azote an d a smal l proportion of oxygen ; but i n n o
case h ave its contents been found to be atmospher i c
ai r . I n som e groups of fi shes th e a i r - bladder i s con
nected with the acousti c organs by chains of smal l
bones .
HEAR ING .

— In the class of fi sh es the organ s of hear
i ng are whol ly with i n th e head an d cannot be disco
vered except by di ssecti on

,
the Plagiostom es al on e

h av ing a fine tube leading to an external or ifice from
the in teri or l abyrin th . This ex terna l open ing i s n ot
easi ly detected

,
and i t i s n ot surpri sing that t he sense

of hearing has been den ied to fi sh es by some - authors ;
bu t many facts may be c i ted both from anc ien t and
modern writers

,
showing that when kep t i n stews fi sh es

wil l come to th e cal l of those that feed them , or may be
assembl ed at the sou nd of a wh istl e or bel l . It i s
probabl e tha t the senses are less acute i n fi shes than
i n an imals h igh er i n th e vertebral scal e ; but as th ey
are fu rn ish ed w ith n erves of touch taste , s igh t, and
smel l

,
as well as of hear ing, there i s n o reason to sup

pose that th ey are not endowed wi th al l the five senses
in greater or l ess perfect ion ; an d as certai n l arge n erves
are i n a few spec i es suppl ied to gal va n i c or el ectr i c
organs

,
we have an i nstan ce of a nervous funct ion

p ecu l i ar to this cl ass. A notice of th i s galvan ic power
w i ll be more appropri ate when we have to speak of th e
groups in which i t i s d isplayed .

W i th respect to INTELL IGENCE, fish es i n stews have
been known to recogni ze these that feed them ; and
we have seen one kept i n a glass tank that, though
very shy of strangers , ev idently d ist ingu ished the l ady
who suppl ied i t wi th food . The gregari ou s fishes that
move abou t i n l arge scul l s cannot be expec ted to ev ince
much i ndividua l attachment ; but some that l i ve i n
p ai rs are known to h ave refused to eat, and to p ine
away when depri ved of the i r compan ion . Many fi sh es
m ak e el aborate n ests for the i r eggs, som e instances of
wh ich wi l l b e all uded to hereafter .



TABLE or ARRANGEMENT.

In th e ensui ng pages th e Primary Groups of Fi shes
wi ll be ranged in the fol l owing orders

TABLE OF AR RANGEMENT.

I . OnnEn. DEKMOPTERES (Owen) , equ ivalent to the
MYZONTES of Agass iz , who considers them to hold lh
rank of a Class in the Vertebral Branch of Animals.
Sub -order A.

—Pharyngobmnch3 or Cim-hostonws,represen ted only by the Lancelets, wh ich Agassizsurmises to be merely embryos of more h igh lyorgan ized fishes.
Sub -order B.

—1) [arsipobranc7ts (sacculated g i l ls) , or
Cyclostomes (roundmouths) , cal led also Suckers.

The next four orders belong to the F ISHES PROPER. of
gassiz, and are considered by him to const i tute a.c lass,

divisible into t noids and Cycloids :

II. ORDER.—ANACANTHS (no spinous fin- rays) hav ing shu tswim - bladders, and no radiated or fus iform bone cor

puscles in their ske letons.
S ub-order A .

—H elmichthyans or

Kel l iher.
B.
—Apodal Anacanths.

C.
—Thorac ic Anaczm ths.

D .
—Heterosonws (Bonaparte) , D issim i larsides , or F lat- fish.

E.
— Colacides, Paras i tes or Ship- stayers.

III. ORDER.
—PHARYNGOGNATHS , whose right and left inferior

pharyngeal bones are confluent, forming one piece.
Their skeletons are desti tute of bone corpuscles.
S ub -order A.

—Jl1alacopterygian Pharyngogrwths .

B.
—AcanthopterygianPhawngognaths.

IV . ORDER.
— ACANTHOPTERES , w i th ossified eudo- skeletons

w i thout bone- corpusc les ; one or more anterior rays of
the fins

,
espec ial ly of theventrals, unjointedor inflexible

(spines. Ventralsmore general ly si tuated in the thorac ic
or guttural regions sw im- bladders c losed.

S ub -

order A . Cteiwi ds (Owen) .
.B. Cycloids (Owen) , Scomberoid- scalcd

fishes.
V . MALACOPTERES ora sos'ronss, have Openair- bladders,

flexible, articu lated fin- rays , and most general ly true
bony structure in their skeletons.

Tape-fishes of

F ISHES. DERM OPTERES .

S ub order A .
—Apor7al Jllalacopteres, or Serpentcf orm

ORDER I .
— DERMOPTERES.

PALE ONTOLOG ISTS have by successi ve discoveri es car
r ied back th e fi rs t appearance of F i shes to an early
per iod i n th e formation of the crust of the earth ; and
Professor Agassi z i s of opi n i on

,
th at i t wou ld not be

d ifficul t to show on phys iol ogi cal grounds
,
that thei r

presen ce i n primaeval oceans dates con temporan eously
w ith that of the Rad iata, Mol lusca, an d Arti cul ata ;
th e pl an of str uctu re and means of subsistence of these
three great types of th e an imal kingdom

,
const i tuting

with th e Vertebrals a mu tual ly dependen t system .

There i s
,
however , as yet n o u nequ ivocal eviden ce of

fossi l fi sh es bel ow the newer S i l uri an beds . The earl i est
remai ns of fi sh es have an embryon i c character in the
posi ti on of the mou th on the ventral aspect of th e
head

,
i n th e heterocercal caudal fin , i n the absence of

a hard i nternal ske leton , an d i n other parts of s tructure ,
wh ich

, as far as th ey can be made out, seem not to
have been so h igh ly devel oped as i n th e modern osseou s
fish es . The Dermopteres h ave a more dec idedly em
bryoni e aspect than any of th e other exi sting groups of
fishes. No remai ns of th em have been iden tified i n

the palaeozoi c strata , e i th er because th ey were not early
creati ons

,
or because th e softn ess of th e ir textures m i l i

tated against the i r preservati on , so as to be recogn izabl e
i n i ndurated deposits that have been subjected to the
acti on of heat

,
great pressure

,
an d sundry d i spl ace

ments. Ichthyol og ists n ow concur i n ranking th i s order
at the bottom of the scal e of fi shes , and consequently ,
as the l owest of the vertebrals ; but though i n common
parlance the DermOpteres are said to be comparati vely
feebly organ ized

,
they are not imperfect, being i n every

way adap ted to fi l l the i r station i n nature , and to per
form the ir al lotted functi ons.
The essen ti al characters of th e group , as drawn by

eminen t zool ogists
,
are th e want of th e l ateral pai rs

of fins representing h ands and feet , that i s, th ey are
abrachial and apodal , w i th l ong verm i form bodies ;
th ei r i nternal skel eton i s n ot ossified, be in g e i ther
cart i l agin ous

,
or merely membranous : th e i r ex ternal

skel eton does not take even the consi stency of scal es, but
remains i n th e condi t i on of soft, muciferou s sk i n ; and
the fin- rays and teeth when nresent are mu co- dermoid

V I I .
V I I I .

X II .

X I I I .

X IV .

B.
—Abdominal Malacopteres.

GANOIDS , as an order of vertebrais in the usual
acceptation of the name. consist most ly of palwozoic

and have comparat ively few ex ist ing represen ta
tives. P rofessor Owen enumerates their essent ial char
acters, as they appear in fossi l remains, in these words
Endo- skeleton in some osseous, in some carti laginous,
in some part ly osseous, partly cart i laginous ; exo—skeletonformed by enamel led bones ; fins usual ly w i th the first
my a strong spine.

”

Agassiz ranks them as the th ird class of vertebrais ,
and inc ludes in the c lass the six fol lowing orders, but
the first three mere ly prov isional ly , and dependent on
f urther investigat ion for their true pos i t ion inh is system.

ORDER.—S IL UROI DS (Agassiz) .
Oansn.

—LornosnAncns, or fishes w i th tu fted g i l ls.
ORDER.

~—PLECTOGNATHS , named from the confluence or
union by indented su ture, Of the righ t and left halves
of the upper—jaw and mandible respec t ively.

Th is structure of the jaws is not, however, al together
confined to th is order.
ORDER.

—ACLPENSEROIDS, or STURIONIDANS .

ORDER.
—SAUROIDS (Agassiz) , o

'

r L lZAltD -FISHES .

OnnEn. CcELACAN'
rns (Agassiz) , or HOLLOW Srq s.

A palaeozoic order wh ich became ext inct before the
tertiary epoch . The dermal spines were ossified on lyexternal ly , and are found hol low in the fossi l state.
The vertebral column ends in a prolonged appendagewh ich separates the upper caudal lobe from the under
one, as in some few ex ist ing fishes.
The fourth class of Vertebrais , according to Agass iz ,

is composed of SELACH IANS , a term wh ich is equ ivalent
to that of PLAG-IOS

’
I

‘

OMES (Obl ique mouths) of Dumeril.
I t embraces the three succeeding orders
OnnEa.

—HOLocEPnALms or Omm am of Agassiz.
ORDER.

—GALEODES or SHAR K S of Agassiz. (Squali or
Hai/ische of M iiller and Henle. )

ORDER.
—BATIDES ( Agassiz) , Rays and Skates of other

ich thyolog ists. Rain: or Rochcn of M ii ller and Henle.

ORDER.
—PROTOPTERES of Owen, an osculant form

between F ishes and Rept i les , cons idered by some
zoolog ists to be Amph ibians. {Ichthyodi of Agassiz . )
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fi shes to wh i ch they adhere by the i r months. In th e
Myxinoids, the wa ter of in spi ration en ters by a si ngl e
Open ing on the ventral surface of the body of th e fi sh ,
i n to the pharynx , from whence i t p asses by si x or
s even shor t tubes i n to an equal n umber of suborb i cu l ar
or d iscoid sacs

,
to whose wall s th e gil l s adhere in form

of h ighly vascul ar radiated and plai ted folds . After
hav ing imparted oxygen to th e bl ood c ircul ati ng i n th e
m i nu te branches of the bran ch ial vessel s

,
the water

passes out by as many short tubes an d Open i ngs on
each side of the neck as there are gil l - sacs ( in Bdellos
toma) or th e short exp iratory tubes of one side Open
into a common cana l that leads to an or ifice cl ose
to the i nsp iratory one, which is singl e, an d i nterposes
between the exp iratory on es

,
wh i ch are a pai r, as i n

th e Gl u ti nous hag or Jlf yxhze~ ( l’ late 1 , fig. The
other characters of th e group are

,
a naso - pal ati ne tube

or sol i tary mesial n ostr i l , wi th a val vul ar opening i n
the roof of th e mouth ; a feebly organ i zed eye ; and
a mouth furn ished exteri orly with barbel s

,
and armed

i nteri orly by two rows of l i ngual teeth
,
with a sol i tary

movabl e tooth on the pal ate. In th e Myx inoi d fi sh es
th e sp inal col umn is of fi rmer structure than that of
the l ancele t

,
wh i ch has merely a membranous envel ope

to the myelon . I t i s an el ast ic
,
very flex ibl e gel atin ous

ch ord , technical ly cal l ed n
'

otoclzord, composed of a
cen tral band of fibres an d an exteri or sh eath , whose
dorsal l ayers separate and form a canal for l odg ing th e
myelon ; as do i ts ventral layers beh i nd the vent, for
i nc los ing the l arge bl ood - vessel s . No part of th i s chord
is cartilagin ous

,
and the greater part of th e sku l l

remai ns soft
,
though the acousti c capsul es an d som e

o ther parts of th e head are of carti lage. A carti lage
al so represents the l i ngual bon e

,
and su stain s the lower

tee th . Non e of the Dermoptcres have a mand ible ,
and they are

,
moreover

,
desti tute of a d ist inctly organ

ized upper jaw. Teeth , however , exist on the pal ate ,
wh ich resemble i ndurated muco id pap i l lae. There are
al so some car ti lag inous rings i n the si ngl e mesi al n ostri l
tube

,
whose i nner m em bran e is longi tudi nal ly pl ai ted.

These fi shes are desti tute of an arterial bu lb or stem
,

but they have a contrac t i l e organ
,
or portal heart

,
for

expedi ting through the l i ver the venous bl ood coming
from the vi scera of th e abdomen .

THEGLU’
I
‘
INOUS HAG (M gu

'

neglutinosa)— Pl ate 1 ,
fig. l— Of th e n orthern seas

,
i s th e best known member

of th e sub - order. Bl och call e d it Gasterobranclrus
areas, from the si tuat i on of i ts g i l l - open i ngs and the
mi nuten ess of i ts l owly - organi zed eyes

,
g iving i t th e

appearan ce of b l indness. By Engl ish fishermen i t i s
frequently named the Borer, because of i ts presum ed
h abi t of perforati ng fi shes . Sundevall

, who studi ed i t
i n the Norweg ian seas , says th at i t i s common i n pl aces
where cod—fish abound , choos ing a cl ayey or m uddy
bottom , an d avoi d ing a sandy one ; l i vi ng habi tual ly
i n a depth of water vary ing from th irty feet to seven
hundred . W hen placed in a vessel ful l of sal t water
i t l ies as i f dead , or i f d istu rbed sw ims sl owly l i k e an
ee l ; and i f pu t i n to fresh water i t speed i ly d ies. He

is of Opin ion that i t does not attack l iving fi sh es
,
but

en ters dead ones by the g i l l - open ings. As many as
twenty of these parasi tes were found i n a haddock

,

which had di ed when susp ended to a h ook . They

FISHES. PETROM YZONTID S.

had consumed al l th e flesh to wi th i n two or thre e in ches
of th e gi l l s . W hen from any cause a seri es of books
have no t been v isi ted for a week or so

,
the fisherm en

on tak ing them up often fi nds m erely skel etons of fi sh
hangi ng to th em ,

the Borer hav ing pi cked the bones
clean . On th is accoun t the Norse fisherm

‘

en name
the pl underer, P -

t
'

r—al
,
or P -il- al ( the Pi ck ing - eel or

Pi l lager) .
The sou thern m ember of the fam ily was discovered

i n Queen Charl otte’s Sound
,
New Zeal and

,
during

Cook ’s second voyag‘e. Forster says that i t is l ively
an d n imbl e

,
an d that it was often taken adhering to

p ieces of fish l et down i nto the sea as ba i t. I t shed
m ucus of a m i lky hue copiously. The New Zeal anders
roasted an d ate i t

,
notwi thstandi ng i ts d isgusting asp ect.

There i s a th ird spec i es i n the seas of Chi l i (Bdellos
tomapolytrema) , which has fourteen stigm

‘ata on each
side .

FAM ILY III .— PETROMYZONTIDS on LAM

PREYS .
— (Pl ate 1 , fig .

In th is fam i ly there are seven stigmata on each s ide
Of the n eck

,
each enteri ng a tran sversely obl ong gi l l

sac
,
which in ternal ly“ commun icates by a smal l open ing

w i th a m esi al tube common to al l the sacs of both
sides

,
and ly ing ben eath the oesophagus or commen ce

m en t of the d igesti ve canal
,
but disti nc t from i t. This

pharyngeal resp iratory tube i s cl osed at its distal end,
and anteri orly commun i cates wi th . the gul l et by a
valvul ar Open ing. W hen the m ou th is free

,
the water

of i nspi rati on enters by i t
,

fi l l s the ph aryngeal tube ,
an d then flowing i n to th e gil l - sacs

,
and bath i ng the

fixed gi l l s l ini ng the i r sides
,
i s final ly exp el l ed by th e

seven stigmata On each s ide of the n eck. W hen a
Lamprey adheres by i ts suctor ial m outh to another
fish , or to a stone, ac cess being then den ied to the
respi ratory flui d through the proximal Open ing of th e
ph aryngeal tube , the water en ters the l a teral stigr

‘

nata

and i s expel l ed agai n by them
,
the curren t i n an d ou t

al ternati ng. Professor Owen experimenting on a Lam
prey fou nd th at when the fi sh was al l owed to fi x i tsel f
to th e Side of a vessel

,
an d was held so th at the stig

mata of on e side only were ou t of the water
,
th e resp ira

tory curren ts were observed to en ter by the submerged
orifi ces

,
and to be di sch arged wi th force through the

exposed ones . The gil l - sacs of th e Lampreys are sup
ported by what M i-i l l e r has wel l n amed a cart i l agin ous
basket

,
wh i ch is wanting i n th e myxinoids, and yet has

an Obvious hom ol ogy wi th the soft respiratory pharyn
geal barrel of th e l ancel e ts . I t i s a firm but e l asti c
frame - work of carti lage

,
perforated by numerous wide

in terstices i n add i ti on to the seven on each” s ide for the
g i l l - open ings

,
which are themsel ves, each en circl ed by

its own detached , carti l ag inou s ri ng . The basket is
suspended by abou t seven pairs of car ti lages to th e fore
p ar t of th e Spi nal cord

,
an d occup ies most of the dia

m e ter of the fish . Thi n carti lagi n ous pl ates ex is t i n the
fibrous sheath of the spi nal cord i tsel f

,
being an advan ce

i n the structure of the neural arches from th e mem

b ranous neural canal of th e myxinoids a broad , heart
shaped carti lagi nous pl ate o f th e skull covers th e
su ctori al mouth

,
an d vari ous cart i l ag inous processes
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support th e l arge tooth - bear ing tongue. W hen a
Myxinoid or a Petromyzontid is preserved in sp iri ts,
the tee th readi ly flake Olf i n cap - sh aped l ayers , l eaving
a comparati vely soft, con ical n ucl eus, and furn ish ing
ev idence of the muco - dermoid or igin of these organs i n
th e Dermoptcres. The arrangemen t an d form of th e
l abi al

,
pal ati ne

,
and l ingual teeth of the d i ff eren t Petro

myzontids supply the gener i c characters of the vari ou s
groups that compose the fam i ly . One Austral ian genus
( Goon-f a) has a remarkably large guttural pouch before
the gil l - open ings

,
corresponding to the rudimen tary

d ilatati on of the sam e part in th e common M ari n e
Lamprey

,
and having an ex ternal resemblance to the

goi tre of the iguana .

The singl e mesia l n ostri l - tube of th e DermOpteres
i s flask- shaped i n the Lamprey, and descends to the
base of the sk ul l

,
but is there closed by the imperforate

m ucous l ining of the pal ate
,
d iffer ing i n that respec t

from the n aso~pal ati ne tube of th e myxinoids, whi ch
term i nates by a. valvul ar open ing on the roof of the
month. In the Lampreys, th e eye - bal l i s suppl ied
w ith muscles for eff ec t ing i ts various movements , wh ich
are wan ting i n the rud imentary optic organs of the
myxinoids ; and , on the other hand , the acoustic cap
sul es are l ess consp i cuous on the base of the skul l than
i n myx ine

,
such prom i n ence being an embryoni c

character . There i s al so a greater exten si on of the
organ Of hearing of th e Lampreys into a membranous
vestibule, a f enestrum,

or as Breschet n ames i t an
aqueduct, and an necessary sinus, but there are n ei ther
sem ici rcul ar canal s n or otolites. The author j ust
n amed

,
considers the organ of hear ing in th e Lam

preys to h ave a stronger resemblance to that of the
crustaceous or cepha l opods mol luscs , than to the
acousti c apparatus of osseous fishes.

* None of the
Dermoptcres presen t a greater devel opment of the
hyoid apparatus

,
than that wh ich con sists in the presence

of a l i ngual cart i l age , and some l igame
’ntous bands

wh ich we shal l no t i ce below , as ex isting i n th e l arval
s ta te of some members of the group .

A smal l Dermoptcre, inh ab iti ng the streams fre
quented by the L ampreys throughou t Europe , an d
known i n Engl and un der the var i ous names of Fr id ,
Pr ide, Sandpride, Sandburker, Stonegrig, an dMudlurker,

was ascerta in ed by Auguste Mul l er som e few years ago,
to be merely a larval conditi on of th e Fringed Lampern .
Its eyes are so smal l , that i t was named the Bl in d
Lamprey by the d istingu ished Bri ti sh naturali s t Ray ;
and i ts mou th

,
i n s tead of being c i rcular

,
has a horse

shoe shap e
,
and cannot act as a n adhesive sucker ;

but the rudiment Of a future suc tori al muscl e i s per
ceptible in i t. Ne i th er i s th e pharyngeal i nspi ratory
tube as yet dist i nct from the oesophagus, and the gi ll s,
i ns tead Of be ing wholly adheren t to th e wal l s of the
gi l l - chambers

,
have the ir ti ps free . This par t of the

s tru cture i s an approach to the free gi l l s Of the osseous
fish es , and i s su i ted , doub tl e ss, to the free non - parasi ti c
hab i ts of th e larva or ammocoete— so the young Lam
preys are now cal l e d ; the appel lati on having been taken
from the generi c n ame Ammocoetes

,
gi ven when the fish

was supposed to be a d istin ct spec i es
,
andwh i ch i s trans

See Recherches sur l’organe de L ’

ou ie des Poissons par
G. Breschet. Par is, 1838.

Pernomrzoxrms.

l ated “mud - l urker.” In the ammocoete
,
then

,
each gil l

sac commun icates d irectly wi th the pharynx
,
and Opens

on the side of th e neck
,
as we shal l h ereafter show to

be the case i n th e Sel ach ians. No teeth are formed i n
th e m outh of the ammocoete

,
but very early i n i ts

l i fe a val ve i s devel oped wi th i n the month, wh ich
al l ows the water to en ter, but prevents i ts reflux ; an d
th is muscu l ar m embrane i s fri nged so as to act as a
s trai ner ou t of n ox iou s partic les. The food of th e
Pride cons i sts chiefly of i nfusori al an imal culae (Bacil
Zarz

’

a) . Auguste Miiller watched Lamperns i n the
act of spawn ing

,
secured the roe , kept i t under obser

vati on u nti l i t was hatched
,
an d afterwards careful ly

observed the larval or ammocoete l i fe of th e
fi sh . In the fourth year of i ts ex istence , he saw th e
transformation to the adul t form begin

,
and go on to

comple ti on i n th e course of te n days. There i s n o
i n crease of si ze

,
but i n that tim e the respi ratory

pharyngeal tube i s formed
,
teeth are evol ved , the valve

or velum i n the mou th disappears, th e i n testi nal canal
i s sensib ly abbrev iated

,
and the roe wh ich was pre

viously transparen t, becomes Opaque . Th is transfor
mat ion

,
though n ot so remarkab le external ly as th at

wh ich occurs i n the Tadpoles
,
was , previ ou s to Auguste

Mul l er’s time
,
unsuspected i n the cl ass of fi sh es. The

facts h e have stated
,
has been testified too by other

observers ; and the Ammocoetes, not on ly of the Fri nged
Lampern , but of o ther European Lamperns and Lam
preys h ave been detectedfl"

The fol lowing genera compose the Petromyzontid fami ly
Petromyzon, Lampetra, Geotria, Velasia, Gurugala,
dacia, all of which are characterized by Dr. Gray in one of h is
catalogues of the Fishes in the Bri t ish Museum.

THE LAMPREY (Petr omyzonmm'

z
'

nus)— Pl ate 1 , fig .

2— i s th e speci es best known, and th e only on e so far
as we kn ow

,
that i s used i n Europe as food . I t i s

said to be a highly esteem ed fi sh for th e table i n th e
Un i ted States of America , and has l ong been held
to be a del i cacy i n Engl and . Henry I . i s sai d by
Matth ew of Par is, to have died , i n 1 135, a t St. Den is
le Forment , of a sudden i l l ness occasi oned by eati ng
too plen tiful ly of l ampreys

,
as the poet Pope is reported

to h ave done i n more recen t times ; and Henry IV.

i s stated by Penn an t
,
quoti ng from Rymer's Foedera,

to have granted p rotecti on s to such sh ips as brough t
over l ampreys for th e tabl e o f h is roya l consort.
Henry VI. contracte d w i th W i l l i am of Nantes for
a supply to h is army, whithersoever it . might march ,
of lampreys to be taken be tween th e mouth of th e
Se in e and I-Iarfleur. I t was an ci en tly a custom of

th e ci ty of Gl ou cester, to presen t th e Bri t ish sovere ign
with a l amprey p ie . Camden

,
speaking of th e l am

preys of the Severn , says , tha t they are finest i n the
spr ing

,
being then m ore tender

,
and that

,
i n his t ime,

the Ital ian s prepared them for th e tabl e by drown ing
them i n Cre tan win e , plac ing a nu tmeg i n the mouth
and a cl ove i n each g i l l - Open ing

,
rol l ing them up

spi ral ly i n th e flou r of filbert- nuts and crumbs of
Dr. M . S . Schu l tze has wri tten sti l l more recen t ly on the

early l ife of Petromyzon l
’lancri up to six weeks after i ts

exc lusion from the egg . A t that age the smal l eye is buriedunder the skin, and the oral ve lum of tho annnoccc te is present
instead of a separate respiratory tube, so

'

that thus far the
memoir confirms Auguste M iillcr’s Observat ions.
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bread mixed wi th oi l
,
sp i ces an d Cretan win e , an d

then boil ing them careful ly for som e time in a cl oth .

In Pennant’s day, vast quan ti tie s of l ampreys were

taken i n th e Thames , near Mortlake , and sol d to th e
Dutch

,
who sal ted them for use as bai ts in the Turbot

fishery.

ORDER II.— ANACANTHS (No SP INOUS F IN—RAYS.)

F INS supported by flex ibl e or join ted rays ; ventral s
presen t i n some groups, absen t i n others ; when presen t,
most commonly beneath the pectoral s. Skel eton soft
or i ndurated

,
but i n th e l a tter case

,
having merely an

osteo id structure
,
d i ff eri ng from tru e bon e i n the

absence of rad iated or fus i form bone - corpuscles
Dermal skel eton i n th e form of cycl oi d

scal es i n some
,
i n others as ctenoid scal es . Swim~

bladder having n o a ir - duct ; often whol ly absen t .
W i th th i s order we enter on th e F ISHES PROPER

of Agassi z
,
which have on e gi l l Open ing on each side

wi th an opercul um
,
though i n a few i nstances the

open ings are so approxim ated on the mesial l in e of the
throa t

,
as to appear si ngl e exte rnal ly. The h eart

consi sts of a l i near seri es of four c av i ties , viz. , th e
venous sinus, the nun

'cle, th e ventricle, and the arterial
bulb. This b ulb has general ly a pa i r of sem i lu nar
val ves at i ts or ifice

,
but wants th e in terior rows of

v al ves wh ich ex ist i n th e Ganoids and Pl acoids or
Pl ag iostomes .

FAM ILY I .
—LEPTOCEPHALIDS.

— (Pl ate 3 ,fig.

K
'

o
’

lliker, who has exam in ed skel e tons of the L epto
cephali or Tape - fishes under th e m icroscope, says, that
th e bones are s tructure less homogeneous substances ,
and

,
i n deed

,
i n m ost of the species the indurati on i s

confin ed to th e jaws
,
teeth

,
an d some portions of th e

skul l
,
so that

,
when one of these del icate creatures i s

l a id out on paper
,
and su ff ered to dry, i t becom es a

mere fi lm
,
in which

,
neverthe less

, the i n ternal structure
may be traced . One spec ies

,
n amed the Morr is

,
occurs

o n the Br i t ish c oasts ; and the others wh ich m uch
resembl e i t

,
are fish es of a smal l si z e , greatly com

pressed
,
with a l ance t - shaped profi l e

,
destitute of scales

,

and so d iaphanous that th e arrangements of th e mus
onl ar fibres and of th e i n ternal organ s are d ist inc tly
v is ibl e . The dorsal and an al fins are narrow cu taneous
seams wh ich unite at th e po int of th e tai l to form an
acute or a blu n ti sh

,
and

,
i n one spec ies

,
a forked caudal

fin
,
wi th general ly perceptibl e rays . Som e members

of th e fam i ly have pec toral s
,
others wan t these fins

,

and only on e known spec ies (Esunculus) has ventral s .

Som e Tape - fishes have a Ser ies of strong acu te tee th
on the jaws ; others appear to be toothl ess . The
genera bel ong ing to the fam i ly, wh ich is co- ex tens ive
w i th th e sub - order of HELM ICHTI—lYANS are charac
terized by Dr. Kaup i n h i s catal ogue of th e apodal
fi sh es i n the Br i tish M useum , under the fol l ow ing n ames ,
Esunculus

,
f ig/pram s, Oxyslonzus, and L eptoceplralus,

and are general ly d i ffused over the temperate parts of
th e ocean in both hemispheres . The Br i t i sh spec ies
cal l ed M orri s (Leptocepha-lus i n hab i ts the
Med i terranean sea also ; and in th e museum of Kasl ar

H ospi tal th ere i s a specimen , which , having bee n
brought up from the deep i n th e erupti on of Graham ’s
i sl and

,
was p i cked by a naval ofli cer from the smok ing

cl i ff s of that short - lived vol can o. S tomasz
'

unculus and
Porobranc/ms are two new Leptocephal i d forms
recently d iscovered by Dr. Kaup .

FAM ILY II.— 0PHIDIOIDS .
— (Pl ate 2, fig .

These Apodal Anacanths ar e el ongated cycl oid
scaled fish

,
more or l ess compressed and lan ce t - shaped

posteri orly
,
wi thou t ventral s

,
and having the tip of th e

tai l edged by the vertical fins without a break .

The genera are— flf acham
'

um
, Ophidium, Gg/mnelz

'

s,

and Enclzeliophis, the last - named being desti tute of pectorals as
well as ventrals.

Non e of th ese fi sh are of importan ce i n a n eco
nomical po int of vi ew, though the ir trans i t i onal char
acters

,
and the uncerta inty of the i r tru e affi n i tie s have

directed the attenti on of systemati c i ch thyol ogists
towards th em . The Bearded Oph idium , wh ich i s a
Gymnel is , and Drummond’s F i erasfer, i nhab i t th e
Bri ti sh seas .

FAM ILY III.—AMMODYTIDS.
— (Pl ate 2, fig.

FAM ILY IV. GADOIDS.
— (Pl ate 6, figs. 29,

These Thoraci c Anacanths are second i n importance
to n o fam ily of fi shes

,
th e fisher ies establ ished for the i r

captu re yi eld ing a great quan ti ty of n u tri tive food , and
be ing the m eans of tra in i ng up m any thousands of
abl e and hardy seamen . The members of th e fam i ly
are more or less el ongated , general ly wi th tum id
bel l ies . The ventral s are subbrach ial or jugul ar, have
sel dom m uch spread, and are sometimes mere fila
ments ; th e dorsals are one, two , or th ree i n number, al l
an acanthou s ; th e scal es are cycl oid , smal l and soft.
Card - l ike or rasp - l ike p atches of teeth cover the
j aws

,
fron t of the vomer

,
and occas ional ly the pal a ti nes.

The branchiostegals are seven i n n umber ; the ai r

Th is fam ily i s c omposed of Sand - l au nces, wh ich
are el ongated

,
scabbard - sh aped , apodal fi shes, wi th

large l ateral gi l l - open ings
,
cycl oi d scales, three separate

ver ti c al fins, supported by u nbran ched but j oi nted rays,
and h av i ng the anal opposi te to th e posteri or half of
the l ong dorsal . They have ne i ther pylori c coeca

n or a swim - bladder. Ammodytes is th e on ly genus ;
and two speci e s

,
known on our coasts by the names o f

Sand - eels
,
Horn - eel s

,
Sand - l au nces

,
and Riggl es, bur

row ia the m o ist sands when the t ide ebbs, and are
raked out by fi sh ermen to serve as bai t.



https://www.forgottenbooks.com/join
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are h anded to the scatter, who pl aces a bed of sal t at
the bottom of a large wooden vat, and over i t a layer
of fish

,
an d so on al tern ately , sal t and fi sh

,
t i l l th e vat

i s fi l l ed. Above al l are la id heavy stones to keep the
fi sh ben eath the p ickl e. After some days they are
taken ou t, wel l washed, brushed , and l a id i n smal l
h eaps

,
cal led clumps, to drai n . They are then spread

upon the sh ingly beach sl an tingly
,
wi th the back u nder

most, and exposed to the sun an d ai r ; after al tern ate
clamp ing and exposure

,
they are bu i l t i nto larger heaps

cal l ed steeples, which are taken down and rebu i l t severa l
times

,
on purpose that each fi sh may be subj ected to

equal pressure . The compl e t i on of th i s dry ing p rocess ,
or pining, as i t i s techn ical ly cal l ed , i s i ndi cated by a
wh i te efiiorescence, or bloom,

appearing on the surface
of the fi sh

,
an d then the whol e are transported to a

dry cel lar , l i n ed wi th wood , where th ey are p il ed up
un ti l sh ipped ofi

" to market. The Yorksh i re curers
,

who are thought to be the best
,
exped i te the process of

dry i ng by layi ng the fi sh on wooden bars ra ised three
fee t above the ground

,
so as to al low a free curren t of

ai r to pass bel ow them . F ish for th e Span ish market
are requ i red to be rather l ightly sal ted

,
to h ave a pure

green i sh col our and transparen t aspect, and to be very
hard dri ed . Care must be taken that the fi sh are
n e i th er su n - burn t

,
bl i stered

,
n or scalded by be ing l a id

on ston es that are too m uch heated by the sun ’s
rays .
The same disting ui shed i chthyol ogi st gi ves the fol

l owing accoun t of the Newfoundland fi shery z— Each
fi sh erman has a stou t l ine of s ixty or seventy fathoms ’
l ength , to wh i ch i s attached a l ead of five pounds . From
this proceeds th e pennant, a cord three feet l ong, hav
i ng a copper sw ivel at i ts e nd

,
that supports the m iddl e

of the craf t. The cord bearing thi s l atter appel l a t ion
i s two and a h al f feet i n l ength

,
i s s tiff ened by three

strips of whal ebon e , and has at each of its ex trem iti es
a smal l er swivel

,
to wh ich the gauging of the hook i s

attached
,
the whal ebon e serving to keep the hooks a

foot apart be ing so named . The men arrange them
sel ves ou th e w indward side of th e deck

,
wi th the hooks

ready ba i ted , throw over th e i r l eads and ree l ou t the i r
l i nes

,
ti l l the l ead rests on the bottom . It i s then drawn

up , so far that th e h ook shal l touch the bottom wi th
the downward p i tch of the vessel . The fish on tak ing
the ba i t gi ves a sl igh t j erk

,
to wh ich the fi sh erman

repl i es by a sudden pu l l so as to fasten th e hook i n th e
fish’s mouth , and then standing back,

hau l s i n th e l i n e
,

h and over hand , t i l l th e fi sh i s lan ded on the deck . I t
i s th en unh ooked, and thrown i nto a square box cal l ed
a kid ; an d the hooks be ing bai ted afresh , are h ove over
aga in . Early in th e season

,
clams are th e bai t u sed

,

and are most ly taken from the stomachs of God al ready
caugh t ; afterwards lobsters, then her ring an d sand
launce and in June , capelan are resorted to ; herring
coming i nto u se agai n i n August. W h i l e th e l ine i s
descending, the fisherman pi cks up the Cod th at he
h as caugh t and cuts ou t i ts tongue. Towards n igh t
th e fish are coun ted ou t from each man’s k id

,
and

thrown i n to a l arge receptacl e n ear the mai n h atch
,

cal l ed the dressing kid. Each fi sh erman keeps h is
own accoun t , and reports to th e sk ipper, who enters
the several catches in the l og - book . The dressing gang

consist of a ULTUatCT, a header, a splitter, and a salter.

The three fi rst
,
Operati ng as indi cated by the i r n am es,

reduce the fish to th e shape in wh ich they come to
market ; an d the sal ter , stat i on ed i n the hold, bu i lds
them up i n al ternate keno/res, or layers of sal t and fish .

The decks are then washed down
,
and the vesse l

an chored and m ade snug for th e n ight.
The voyage of Joh n Cabot i n 1497 l ed to th e modern

fi sh ery on the banks Of Newfoundland ; an d the most
au thenti c n ot ice of that voyage

,
taken by Hakluyt from

Cabo t’s map out by Cl emen t Adams, reports tha t
especial ly th ere i s great abundance of that k ind of

fish wh ich th e savages cal l Baccalaos — a n ame of
Basqu e origin , by which , w i th l i ttl e ch ange , th e Spa;
niards des ignate the Cod to th i s day . Ramusio i n h i s
th ird vol um e

,
publ ished in 1565, says wi th th e enchan t

m en t l ent to h is vi ew by distan ce , that th e Bacchalaos
are i n such quant i ti es on th e coast of Newfoun dl and,
as at times n ot to l eave room for a carvel to pass ! and
that th e Breton s and Normans cal l these fi sh flf olve,
and go every year to deri ve great profi t from th e
fish ery . The voyage of V erazzano i n 1524 l ed to th e
subj ects of France engaging i n th i s fishery ; and at
firs t the Breton s seem to have sen t m ore vessel s to
Newfoundland than the Engl ish . In 1578, accord ing
to Mr. Anthonie Parkhurst, i n a l etter publ i shed by
Hak l uyt

,
there were on e hundred sai l of Span iards,

fi fty Portuguese sh ips
,
and of Fren ch and Bretons on e

hundred and fi fty sa i l o f smal l tonnage
,
engaged i n th e

Newfoundl and Cod- fishery, th e Engl ish sti l l be i ng in
in feri or n umbers

,
but l ord ing i t over the strangers who

cam e i n to th e ir n e ighbourhood
,
causing them to fish

for them and to supply sal t
,
i n return for protecti on

th ey afforded against pi rates . In the presen t day, s ix
thousand sh ips of al l n ati ons are calcul ated to be
empl oyed i n Cod- fishing , and the produ ce i s supposed
to amoun t to th irty - s ix m i l l i on s of fish prepared i n
var i ous manners

, the whol e of wh i ch immen se quan t ity
woul d be repl aced by the eggs of four fi sh comi ng to
m atur i ty

,
accord ing to the estimate made abov e . M .

Valen ciennes says that Fran ce n ow employs twel ve
th ousan d seam en i n four hun dred vessels in tak ing
Cod. The fish ery of th e Un i ted States must find ocen
pation for a much greater number of seamen , and
Newfoundl and i s a great n ursery for our own navy,
which was val ued so much even i n days of compulsory
service

,
that th e fi sherm en wh il e engaged i n the i r

occupat ion were protected from impressm en t.
The Haddock (Bf orrkua aeglqfinus) is finer on the

Scotti sh coasts than i n th e sou thern par ts of Engl and,
an d i s consumed i n large quant i t ies i n Ed inburgh ,
G l asgow ,

and other importan t towns . Dri ed i n a
pecu l iar way at F i ndhorn , i t becomes the F i n nan
H addie ,” which i s a northern del icacy, and '

i s exported
to L ondon , but deteriorates greatly i f kept beyond a
very few days . Dri ed more perfectl y, so as to keep
l onger

,
i t i s cal l ed Speldron , a much i nfer i or ar ti cl e

to th e other. The F i nn an , Buck i e , an d Bervi e smoked
Haddocks, are the most pri zed . The Bib (Jlf orrhua

lusca) , and W hi ti ng (Bf erlrmgus vu lgaris) , are smal l e r
bu t good fish

,
brough t i n great n umbers to market

during the season . They are used only i n th e fresh
state . The Coal - fish ( iWerlangus carbonarius) v is its
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the surface more frequen tly than most other Gadoids,
an d is Ofte n take n by a bai t towed after a vessel wh ich
i s mak ing some way through the water . The young
Coal- fish, under the vari ous l ocal n ames of Sil l ock ,
Pil tock , Kuth , Harbin , Cudden , Seth, Ley, afi

'

ord

excel l en t sport to th e angl er
,
as th ey eagerly to

a wh i te feather
,
and may be caught

as fast as the l in e can be thrown .

The Lythe , or Pol l ack (M erlangus

pollachius) , th e Hake (M erluccius
vulgaris) , the L i ng (L ola moi-

0a) ,
and the Torsk (Brosmz

'

us vulgaris) ,
are al so good fish , the l ast n amed
being most abundan t among the

Ze tl and Isl es ; and the Hake and
L i ng on the Corn ish coasts . Several
other m embers of th e fam i ly, o f
smal l er si ze and l ess val ue

,
inhab i t

the Br i t i sh seas . The Burbot (L eta
vulgaris) , which i s found i n a few
Engl ish r i vers

,
i s th e only Euro

pean fresh - water speci es. In th e
temperate and colder parts of th e
sou thern hemi sphere

,
there are al so

vari ous representati ves of the fami ly.

In Rupert’s Land a very n utr i ti ou s
bread is made of th e eggs of a
Burbot m ixed wi th a li ttl e W heaten
flour.

FAM ILY V .
— MACROURIDS.

T hi s fam i ly i s composed of a s ingl e gen us fi shes
,

Ill aerourus of Bl och
,
or L epidolepms of Ri sso , and

bel ongs
,
l ike the Gadoids

,
to th e Thorac i c sub - order

of Anacanths . By many the gen us i s annexed to th e
Gado ids, i nstead of be ing made the type of a separate
fam i l y, to wh ich d isti nc ti on

,
however

,
i ts pecul i ar

dermal skel eton seems to g ive it a strong cl aim . Spec ies
ex is t i n the Greenl and and Norweg ian seas

,
i n th e

Med iterranean
,
and on the coasts of Austral i a , but

non e have been detected i n the Bri t i sh Channel
,
per

haps from th ei r be ing i nhab i tan ts of deep water beyond
the acti on of trawl nets . They seldom exceed a foot
i n l ength . They have the turbinal s or nostri l - bones
l argely devel oped

,
so as to form

,
by the appos i tion of

thei r v erti cal pl ates
,
a mesi al crest on the snou t

,

which is fl anked on each side by a w i ng - l ike l ate ral
process . These bones

,
i n conj unction w i th th e ' broad

reverted pre - orbi tar p l ates
,
suppor t an acute snout.

The body is h ighest and ful l es t i n th e pectoral region
,

and is compressed poster iorly
,
taperi ng gradual ly i n to

the th in acute poi nted tai l
,
at whose t ip the broad

anal and l ong second dorsal u n i te
,
without any separate

caudal being i nterposed . Teeth v i l l i form ; mouth
infe ri or, beh i nd the proj ecti ng snou t, wi th a barbel
on th e ch in. The premax il l aries border th e anter ior
half of th e mouth

,
and are protracti l e d irectl y down

wards, the i r l ong pedi cel s m ovi ng i n th e vaul t of the
turb inal s . The scales are armed on the ir discs with
acute spi nes

,
and the head i s encased i n bon es w i th

scaly and muci ferous surfaces. The Branchiostegals
are six.

FISHES.

FAM ILY V I .
— PLEURONECTIDS. ( FLAT- FISHES .)
Pl ate 6, figs. 31

, 32, 33 .

Thi s fam ily is d isti ngu ished among vertebrals by a
want of symmetry— th e two sides be ing not only

Fig. 29.

Polar F lounder ( P leuronectes g lacialis. )

The genera are P latessa ( Plaice, Fluke, Flounder) ; Hippo
g lossas ( Holibut) ; Psetta (Turbot, Bri ll ) ; Zezq/ opterus (Top
knot) ; Sulea ( Sole) ; .llonoehz

'

r ; Adm-

us ; Plagusia ; Parallel/ms

( Girard) ; P laticldliys ( Girard) ; P leurom
'

eht/rys ( Girard) ; Paro
play/3 ( Girard) ; and l ’settlcltl/zys ( Girard) .

The F l ounder fam i l y, or Pleuronectids, are of much
importan ce i n the fish - d ic t of England , Fran ce , and

Germany
,
as they keep longer after dea th than other

fish
,
and can therefore be safely transported to a

greater d istance inland . In cer tai n distr icts of Eng

simi l ar i n col our, but having the l ateral fins d i ff eren tly
developed

,
and th e bones Of th e base of the sku l l and

face so twi s ted that the two eyes are pl aced one over
the other on th e col oured side of th e fi sh . On th i s
accou n t Pr i nce Charle s Bonaparte named the fam i ly
Heterosomata (di verse s ides) , an d i t had previ ously
been den om i nated P leuroneetldce, or “ Swimmers o n
the s ide .

” In these fishes the body i s very greatly
compressed

,
so that both the ventral and dorsal edges

are acute
,
and the sides are c irc umscribed i n th e forms

of round
,
oval

,
ovate

,
or el l iptical d iscs, the paler side

be ing beneath i n the u sual pos i t ion of the fi sh when
sw imming

,
and s imulating the bel ly. The dorsal fi n

edges the whol e back
,
and in some genera r uns for

ward ever th e forehead to the nostril s, the anal fr ing ing
the ventral edge in the sam e manner . Somet ime s
these two fins un i te at th e point of the tai l ; i n oth er
spec ies th ey fal l sh ort of the end of the back - bone , and
a good - s ized caudal i s i nterposed. Branchiostegals,

si x . No ai r- bladder. There i s n o want of symmetry
i n th e spi nal col um n poster ior to th e scapu l o - coracoi d
arch ; th e i n terneural a nd i n terhaemal Spin es are i n
pa i rs

,
each pair supporti ng one dermo - neural , or dermo

haemal spi ne .
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— Ecnxxnmaxs.

l and that st i l l l i e at a d istan ce from the rai lways as
well as from the coast

,
Sol es are almost th e only

mar ine fish that can be procured. The F l ounders and
Soles com e in to shall ow water ; an d on the flat sands
of the Solway F i rth are often taken by the women and
ch i l dren wad ing over the sank—banks

,
who , when the

fish is fel t u nder the naked foot
,
press i t down unti l

it can be grasped beh ind the head
,
and transferred to

a basket. Greater quant i ti es are captured in we i rs or
trawl nets ; and the Turbot and Hol ibut wh i ch i nhabi t
deeper water

,
are mostly tak en by lines and hooks

ba i ted wi th herr ings
,
pil chards

,
smel ts

,
l ob - worms

,

mol l uscs, &c.

THE TURBOT (Psetta maxz
'

ma
,
or Passer of Val en

ciennes) is th e most highly esteemed for the tabl e of
th i s fam i ly of fishes

,
and bears a h igh pr ice i n th e Lon

don market, as being, whi l e it i s in season , indispen
sabl e at al l formal dinner parti es . Not only are great
n umbers of Br i t ish fi shermen employed in procuring
th i s coveted artic l e of l uxu ry

,
bu t recourse i s had to

th e in dustry of other nati on s for a sufficien t supply
to our markets. Yarrell infOIm s us th at the Dutch
rece ive annual ly for turbots carr ied to the
L ondon market ; and the Norwegian s for
l obsters, to make sauce to th em . Turbot fisher ies are
pursued on the coasts of Scandinav ia , Holland, France ,
and Bri tai n . Those wh ich are caught in rocky places
are supposed to have the firmest flesh and the fi nest
flavour .
The mode Of tak ing Turbots by the Scarborough

fi sh erm en i s described as foll ows by Pennant —Each
person is provided with three l i nes

,
which are coi l ed

on a flat oblong piece of wicker - work
,
the hooks bei ng

bai ted and placed regul arly i n the cen tre of th e c o i l .
Fourteen score of h ooks are attached

,
six fee t two

i nches apart
,
to each l i ne

,
by sneads Of tw isted h orse

hair twenty - seven i nches i n l ength . In fish i ng there
are three m en to each cobl e

,
and

,
consequently

,
n i ne

l i nes , which be ing j oined toge ther end by end , reach
nearly three m i l es, and bear two thousand five hundred
an d twenty books. A buoy and anchor are fasten ed
to each l ine, and the whol e seri es i s p laced at low
water across the curren t of flood and ebb. The best
bai ts are herr ings an d l ampreys —th e latter bei ng
brought i n th e w inter - time from Tadcaster . Smal l
sh el l - mol l uscs put on the hook al ive

,
are al so favouri te

bai ts ; and the Turbot wil l n ot take a bai t c u t from a
fish that has been above twel ve hours ou t of the sea.

The l ines are shot and h auled at every turn of t i de ;
and some fishermen shoot on e se t of l i nes whi l e they
are tak ing up the other.
THE HOLIBUT(H ippoglossus vu lgarz

'

s) i s the l argest
fish of the fam i ly , and has been taken on the Scottish
coast weighing three hundredweight. I t i s often sold
in our markets u nder th e name of Turbot

,
but i s of

i nfer i or qual i ty to that fi sh . I t i s very voracious
,
and

devours cod , skates, and crustaceans, attack ing even
l arge fi sh an d b iti ng pi eces ou t of th em. The Hol ibu t
i s sol d fresh , cu t i n sl ices ; and on the Norway coast
the shoes are sal ted like herrings

,
or

,
after be ing

sl ightly sal ted and rol l ed
,
are hung up i n th e shade and

dr ied . A disti nction i s m ade of three d i ff erent porti ons
of th e prepared fish—viz .

,
th e fins

,
which are named

i n Dan i sh raj
”

; th e fat sl i ces, wh ich are cal l ed razekel
and the lean on es skareflog. The Hol ibu t was cal l ed
H elgar fiskar i n th e old Norse l anguage ; an d its

Engl ish denom ination has a sim i l ar mean ing of Holy
flounder— bu t or bot bei ng th e Dutch for Fl o ‘under. The
H elgar fislear i s mentioned in th e Ice l andi c annals as
having been procured abundantly on the coast of Massa
chusetts by the Green l andi c discoverers of America i n
th e eleventh century. In the fol l owing l ist of fishes

,

taken by Havel ock the Dane
,
th e Turbot

,
th e Fl ou nder ,

and the Sol e are i ncl uded
Mani god fish ther inne he tok,
Both w i th neth and wi th hok.

He tok the sturgiun and the qual ;
And the turbut and lax W i thal ;
He tok the sele and the bwet
II

’

el-lng he tok, and tumberel;
Hearing and the make rel ;
The butte, the schulle, the thornbake
Godpaniers did he make.”

FAM ILY VII .—ECHENEIDANS, OR SHIP
STAYERS.

Puppis retinet in medus Echeneis equis. p. 675

The posi ti on of th is fam ily has n ot bee n satisfac
torily ascertai ned. Some i chthyol ogists considering the
cephal i c d isc to be a m odified sp in ou s dorsal , have
ranged the Echeneidans wi th the Squam ipennes or th e
Scombri ds. W e prefer pl aci ng the group provi si on
al ly among th e Anacanths. The members of the
fam ily are i ncl uded i n th e s ingl e gen us Echeneis, a
Greek appel l ati on

,
wh ich i s translated Remora by

Pl iny ; and are remarkabl e and pecul i ar i n h aving the
perfectly flat top of the head occup i ed by an adhesi ve
organ , by means of wh ich th e Remora attaches i tsel f
strongly to other fi sh es

,
or to rocks or sh ips’ bottoms.

The adhesive d isc i s formed of pairs of transverse
ri dges or pl ai ts

,
edged with sh ort sl ender bristl es . As

to gen eral form
,
the Echeneidans are l ongish , and taper

towards the caudal fi n
,
wi thout k eel or crests on the

ta il . The head is the widest p art ; an d the month ,
which i s smal l or of moderate s ize , i s c left hor izon tal ly .

Vil l i form bands of tee th arm the j aws ; an d the vomer
and tongue arc l ikewise rough . Branchiostegals seven
or e igh t i n n umber. Skin smooth to th e touch , but
contain ing m i nu te imbedded scales. Stomach large,
wi th a bag—l ike proj ection, fol l owed by a short, wide
i n testin e

,
an d a moderate number of pyloric casca. The

ai r - bl adder is absen t.
The Re‘mora swims awkwardly ; and owi ng to i ts

con vex throat
,
an d flat head and nape

,
has the aspec t

of a fish wi th the bel ly uppermost. I ts disagreeabl e
appearan ce prevents it from bei ng often used for food ;
but sa i l ors sometimes eat i t

,
and i t i s n ot po isonous.

Seem ingly i t prefers be ing tran sported frompl ace to
pl ace on sh ips’ bottoms

,
or th e bodies of sh arks

,
to

swimm ing far by i ts own exer t i ons ; and i n the warmer
parts of the ocean i t avai l s i tsel f of th at mode of ges~
tation in bands of n i n e or ten , or more i ndividual s .

From Notes and Queries. Second ser ies , vi . , 317.
—Q

_

ual

andhwel.grampus, orporpoise; Lax, salmon Sole, seal ; Kelmg ,
cod-fish ; Tumberel (P) , Tumlare, porpoise (P) ; Butte, flounder ;
and Schulle

,
sole.
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W est Indies ; an d i n Barbadoes they consti tu te an
important part of the negro di et. Two thousand peopl e
of that i sl and are estimated to l i ve by the fisheries

,
and

a t Bridgetown fi fty boats may be seen com i ng in of a
morn ing

,
each

,
when ful ly charged

,
carry ing three tons

of fish . The fi shery i s carried on at some distan ce
from the shore

,
duri ng th e n ight

,
wi th hoop nets bai ted

wi th pounded fish . The Fly i ng - fish are gutted and
cl eaned as they are caugh t. Thus prepared they keep
over th e day

,
hav ing i n that respect the advantage

over most of the fi sh of the Caribbean seas. Some
m ethod of preserving the freshness an d fi rmness of
fi sh caugh t near the equator

,
and keepi ng them from

becom ing tain ted before they can take the sal t, i s
n eeded

,
before th e very productive fisheries of hot cl i

m ates can be of th e econom i c value to wh ich they
m ight be raised. W eak sulphureous or pyrol igneous
acids m ight

,
perhaps

,
b e used to advantage ; an d the

sk i l l of chem i sts could not b e better d i rected than i n
seeki ng for some cheaper and more e ff ec ti ve materi al .
So much has been wri tten el oquen tly o n the fl igh t of
flying

- fish by the l amented Humbol d t
,
and other scien

tific voyagers
,
that we shall not e nter on the subj ect

here .

FA MILY IL—CHROMIDANS ( Chromididce) .

The Chromides of Mu l l er have an in terrup ted l ateral
l i ne, v i l l iform teeth , a s ingl e dorsal , an d on ly on e nos
tr i l or Opening to each p i tu i tary sac. They are short

,

moderately compressed
,
symmetrical fishes

,
wi th l arge

ctenoid scal es , spi n ous rays i n fron t of th e dorsal and
anal , an d scaly i ntegumen t envel oping the bases of
these fins . The ven tral s have a spi ne i n front of th e
five soft rays , and are situated behi nd the pec toral s .
The stomach is caecal

,
and the pancreati c caeca are

few i n n umber. The fam i ly bel ongs to the sub - order
of Acan thopterygian Pharyngognaths, and i s made up
of the fol l owing genera
C/ u'om-is

, inhabit ing the Ni le ; Sarotheroden ( Ruppell) , f re
quenting the Bigh t of Benin ; and Accra, C/uctobranclzus,
Crea -icychla, Geop/mgus, Heros, all Brazi lian genera, described
by Heckel ; also Cgcla ( Bloch) from Surinam.

The Bol t i ( Chromis nilotz
'

ca) i s said to be the best
fish i n the Nil e . I t i s compressed

,
wi th a sub - orb icul ar

profi l e. A Crem’

cychla of the fresh waters of th e i sl and
of Tr inidad i s known local ly by the n ame of L eBracket
or P ike . Haligenes, i s a chromidan genus recen t ly
characterized by Dr. G iinther.

FAM ILY III .— CTENOLABROIDS (Pl ate 5, fie .

This fam ily, named by some Pomacentrz'dw, i s com
posed of oval or obl ong fi sh es

,
w ith the head form i ng

part of the general el l ipt ic profi l e . The scal es are
large and ctenoid , and the general aspect is neat

,
com

pact, and pecu l iar, so that the fam i ly i s readily recog
nizable by those who have seen a few spec ies

.
The

dorsal and anal are pl aced on the poster ior curves of
the oval profi l e, and are supported i n fron t by spi nous
rays. The naked par t of the tai l i nterven ing between
the three vertical fins is short and moderate ly h igh

.

There is only a s ingl e nostri l to each pi tu i tary sac
,
as

FlSHES.
— CYCLOLABROIDS.

i n th e Chromidans, an d th e cl osed ai r - bl adder i s with
0ut appendages. The ovisac opens external ly by a
tube that i ssues beh ind the ven t. There are n o caverns
i n the ou ter walls of th e cran i um , as i n th e Sciaenoids ;
between wh ich and the Ctenolabroids there i s some
resembl an cei n form .

The genera are— Caprodon ( Sch legel ) ; Amphiprion ; Prem
nas ; Poznacentrus ; Prisiotis ( litippell) ; Dascg/ llus ; Glypldso
don ; Etroplus ,

‘

and Heliases.

They are i nhab i tan ts of the warmer distr i cts of th e
ocean

,
are of smal l si z e , do n ot assembl e i n sc ul l s, and

are not the objec ts of any spec i al fish ery .

FAM ILY IV .
— CYCLOLABROIDS

Pla te 5
,
figs . 27, 28.

In thi s fam ily cycl o id scal es are assoc ia ted wi th sp in
ous fin- rays

,
a combina t ion wh ich impairs th e exactness

of the d isti nctive characters whi ch Agass iz had a t fi rs t
ass igned to h i s c tenoid and cycl oid orders. Systemat

ists have always met w i th sim i lar impediments to the ir
group ing animal s by one or two pecul iari t ies of stru e
ture . The members of the fam i ly are more or l ess
compressed scaly fi shes

,
wi th an oval

,
e l l ipti cal

, or

obl ong profi l e , and general ly wi th a paral l e l - s ided naked
part of the ta i l i n terven ing betwee n the verti cal fins.

The ventral s are thoraci c
,
with one sp in e and five

branch ing rays . The dorsal i s si ngl e
,
wi th an teri or

spi nous rays , wh ich have frequ ently m embran ous pro
cesses beh ind the i r t ips ; and th ere i s always a distinc t
wel l - devel oped caudal . The lateral l i n e i s e i ther con
tinuous or i nterrup ted. The j aws are covered by fleshy
l ips

,
and the ir den ti t ion varies w ith th e genera

,
being

vi l l iform
,
or subulate , or con ical , and i n on e group i ncor

porated with the bones so as to form horseshoe - shaped
jaws

,
which have been compared to th e b il l o f a parro t .

The pal ate i s smooth , wi th out teeth , an d there i s on e
pharyngeal bon e bel ow and two above

,
wh ich are armed

somet imes wi th cyl indri cal teeth h aving flat cusps
,

somet imes w i th l amel lated pl ates
,
somet imes w i th flat

teeth s imul at ing mosai c , and sometimes the pharyngeal
teeth are card - l ike . The ai r - bladder is s impl e an d
cl osed

,
as i n the rest of th e order. There are n o pan

creati c caeca
,
and the eggs are d ischarged through a

tube wh ich opens beh ind the vent.
The genera. are— Labrus ; Cossypbus ; Crenilabrus ; Cteno

labrus ; Acant/wlabrus ; Goricas ; Cleptz
'

cus ; Laclmolaz
'

mus ;
Tautoga ; Koplarclzus M alacantlws C

'
heilio ; M ala];

terus ; Julis ; C
'
ltwrops ( Rii ppell) ; Anampses ; Gomp/zosus ;

X yriclztliys ; Nouaou la ; Ckeilinus ; Cirrlzilabrus ( Sch legel) ;
Epibulus ; Scams ; Callyodon; and 0dax.

In X yriclzthys and Novacula some of th e fron t rays
of the dorsal are detached forwards

,
forming

,
as i t were

,

two dorsal s. The Br i tish spec i es are th e VVrasse
conner (Labrus bergylla) theComber W rasse (Labrus
comber) ; th e Cook or RedW rasse (Labrus mz

'

xt-as) ; th e
Corkw ing (Crenilabrus melops) ; th e Corkling ( Crew

'

labruspusz
’

llus) ; Goldfinny ( Ctenolabrusmpestrz
'

s) ; the
Scal e - rayed W rasse couckii) ; th e Sea
wife (Acantholabrus yarrellz

'

i) ; the Rock - cook (Acan
tlzolabrus exoletus) ; and the Rainbow W rasse (Julia
Ill editerranea) . Some of these species are pl ent ifu l



PHARYNG c omm as— FISHES.

on our coasts
,
but none are i n much request for the

tabl e. They aboun d on the Corn ish sh ores , and at
some seasons are sh ipped i n quanti t ies for consump t i on
by the poor of the eastern distr icts . As th ey are com
mon fish i n the Medi terran ean

,
th ey must h ave been

wel l known to the an c i en ts ; bu t, from the wan t o f
prec ise descripti ons

,
few of th e spec i es n amed by the

Romans can be recogni zed wi th any degree of certa i nty,
though some of the generi c names have been her
rowed from anci en t wr i ters . The Tu rdus and M erula
are supposed to have been L abri. Some Cranilabri
are so bri l l ian t that they are cal l ed i n Home at th e
present t ime Papagellz

'

,
or Parrakeets. Our fishermen ,

probably from their gay dress
,
also name several of th e

fam i ly Maids or W i ves ; some times Old W i ves. The
Tautog or Bl ack - fish of New- York (Tautoga m

'

gru )
i s m uch esteemed

,
and fetches a h igh pr ice i n th e

market. It i s fed and fatted i n preserves . Duri ng
the winter i t refuses to eat, but regai ns i ts appetite as
the weather becomes warmer in the spr ing . L ater i n
the season the Tautog procures its food so easily that
i t does n ot take the fishermen’

s hook read i ly. These
hab i ts are expressed by the fol l ow ing l i nes

W hen chestnut leaves are as b ig as thumb-nai l ,
Then bi teBlack - fish wi thout fai l ;
But when chestnu t leaves are as long as a span ,
Then catch Black -fish if you can.

The fi sh ing for Bl ack - fish i s
,
accord ing to Mitchill

from whom these parti culars are borrowed, a favour i te
New York pastime.
The Epibulus z

’

nsz
’

dz
'

ator has very protracti l e j aws,
wh ich i t suddenly thrusts ou t to sei ze any u nwary
i nsec t that comes with i n th e i r reach . The slyness
wi th wh ich i t preys on the i n sect race has ob tai ned for
i t from the Dutch of the Moluccas th e appel l ation of
Bedrieger, or “ the dece iver,” whi l e the M al ays call i t
Big- mouth .

The term Scams i s considered by Cu vier to be cor
rectly used i n modern ich thyol ogy to des ignate the
genus to wh ich the cel ebrated Scam s of the anc i ents
bel onged . This fish was said to u tter sounds, to have
great sk i l l i n avoiding nets

,
and if any of i ts associ ates

were i ncl osed
,
knew how to del i ver them by gnaw

i ng the meshes . Aristotl e adduces som e reasons for
bel ieving that th e S cams rum i nates, and that i t i s
the only fish that does so . Pl i ny repeats the say ing
without hes i ta tion

,
and adds that therefore i t i s th e

chie f of fish es ; and Ov id, Oppian , and o thers , h ave
sung i ts praises i n verse . Moreover, Sel eucus asserts
i t to be th e only fish that ever sl eeps ; an d [El ian says
that i t i s of al l fi shes th e most strongly i nflamed with
l ove of i ts k ind . Pl i ny assigns to i t the Carpath ian
sea as i ts proper habi tati on , affi rm ing that vol un tari ly
i t n ever passes the south ern cape of the Tread ; an d

Enrnrorocrns.

FAM ILY V .
—EMBIOTOCIDS.

The genera are—Embiotoca ; Holconotus (Agass. in Tresch .
Arch iv. f iir Naturg.

, 1854 , and S i l l im. Joum . of Se.
,

P /ianerodon (Girard) ; Dmnalichthys ( Girard) ; Abeona ( G irard) ;
Rackochilus ( Girard) ; Ileysterocarpus ( Girard) ; Enniclztl/ys
(Girard) ; andAmp/zisticltus.

ORDER IV .
-

'

ACANTHOPTERES.

M ULLER ’S Acanthoplcri i n cl ude th e greater part of th e
Acanthop terygian s of L i n naeus ( certa i n Ph aryngo
gnaths and some o ther groups of soft - finned fishes

i ng excl uded) . I n thi s order the i n tern al sk el eton
i ndurated

,
but none of them, except the Tunn ies ,

velop true bone - corpuscl e s i n the i r hard parts— th e

Horace sp eaks of i t as be ing dri ven in to the Adriati c
only by win ter s torms. Accord ing to Col umel la

,
it

had n ot eve n at a late r time passed to th e westward of
Faro di Messi n a . In the days of the Emperor Cl aud ius

,

however, OptatusElipertius brought some of these fish
from the Troad , and turn ed them loose n ear the mou th
of the Tiber. During five years al l that were take n
i n n ets were returned to the sea

,
after whi ch they

became abundan t on the Ital ian shores . The pains
that Elipertius took to br ing a supply of th i s fish w i th i n
reach of the Roman ep icu res

,
was j ustified by the great

val ue set upon i t. M artial speaks of th e intesti nal fat
of a sea - fed Searus as most excel le n t ; and Xenocrates
tel l s u s that the v iscera of a Scarus n ewly brought from
the sea

,
and not kep t i n a Vivarium

,
are most agreeabl e .

The l i ver was i n h igh estimati on
,
and form ed , al ong

w ith th e mel ts of murr ies
,
the brai ns of peacocks and

pheasants
,
and th e tongues of flamingoes, the d ish

named by Vi tel l ius
,

“ th e sh ield of M inerva .” So care
fu l were Roman dinner - gi vers to h ave th is fi sh per
fectly fresh , that, accord ing to Petron i us, the c ustom
was to present i t al ive to th e guests before i t was con
s igned to the cook . Its flesh was considered to be
tender

,
savoury

,
and easy of d igestion . The Scam s

Cretense
'

s i s even i n th e presen t day e steemed as a
most del icate fish by the i nhab i tants of Asi a M i nor ;
but i t i s sa id to be taken wi th diffi cul ty, and only by
h ighly - skilled fishermen .

The Embz'otocidce of Agassi z, orHolconoti, are of a
compressed oval shape , are cl othed w i th m iddl e - sized
cyc l o id scales

,
and the i r opercul ar p i eces are w i thou t

spines or serratures. The branchiostegals are six i n
n umber

,
the l ips are moderately th i ck , and the orifice

of the mou th i s formed above by the premaxil lari es
the max i ll ari es be ing excl uded . Both these bones are
somewhat protractil e

,
and support tee th

,
as do also th e

mandibl e and pharyngeals— the vomer and pal ati nes
be ing smooth . A stripe of in teguments al ong the base
of th e dorsal fin on each side i s desti tute of scales .
The fron ts of th e dorsal and an al are supported by
Spi nes

,
and there i s a spi n e an d five branching rays

i n th e ventrals. The fam i ly n ame has reference to
the devel opment of th e young i n a manner wh ich
Agassi z cons iders to be anal ogous to that of th e
kangaroos .



CTENO ID ACANTHOPTERES. —F ISHES.
— URANOSCOPIANS .

bone they form being merely th e substance cal l ed
osteoi d by K'

olliker. The dermal or exo - skel e ton
exi sts gen eral ly i n form of cten oid scal es

,
though som e

Acanthopteres have cycl oid scales, an d some are desti
tute of scal es. The ven tral s are si tu ated i n th e great
majori ty of the order on th e thorax , and have a spin e
i n fron t . The first dorsal

,
or when that fi n i s s ol i tary,

i ts an terior rays and the fron t rays of th e anal
,
are

spin ous. In many
,
spi nous angles or processes are

devel oped on th e cran ial or opercul ar bon es
,
th ere be ing

a considerable varie ty of defensi ve armour exh ib i ted
by d i ff erent m embers of th e order. Normal ly th e
n umber of branch ing or j o in ted rays i n th e ventrals are
five

,
but there are many except i ons

,
an d som e fam il i es

wan t ventral s The swim- bl adder when presen t i s

cl osed . All th e fi sh es of th i s order h ave a si ngl e gi l l
open ing on each s ide

,
general ly four p airs of doubl e

ranked gil ls wi th free tips
,
and but one pair of val ves

at th e root of th e arter ial bu lb
,
guarding the ventriculo

ar teri al orifice
,
and no sp iral rows of valves i n th e i nte

r ior of th e bu lb. The maxil lary bon e l ies beh ind the
extremi ty of the premax il l ary

,
and does not consti tute

any part of th e upper border of th e mouth .

The first sub - order ofAcanthopteres has most gene
ral ly c tenoi d scal es, th ere being only a few excepti ons
i n wh ich the scales are smal l , te nder, and cycl oi d ; bu t
th e other parts of th e i r s tructure agree ing cl osely wi th
th e ctenoi d genera

,
it has n ot been th ough t expedien t

to separate them . On the l im i ts of th e sub - order
,

genera and spec i es desti tute of scales occur.

SUB- ORDER I.
—CTENOID ACANTHOPTERES.

FAM ILY I.— PSEUDOCHROMIDS (Pseudo
chromidce)

THE members of th is group are scaly Acanthopteres,
with a l ong dorsal fin , preceded by a few sp ines either
ina

'

detached fin
,
or j oined to th e soft rays by mem

brane . Their l ateral l i n e is i n terrup ted ; the check i s
n ot cu irassed by the second sub - orb i tar

,
and there are

n o sh arp serratures or sp i nes on the Opercul ar bon es .
Branchiostegals six.

The fami ly includes the fol lowing genera— Cichlops ; Pseu
dockromis ; Pseudoplesiops ( Bleeker) ; Notothenz

'

a (Richardson) .

Fig 30.

Leather- headedNotothen (Notothenia corii ceps) .

Nototlzmzz
'

a i s a genus of the h igh southern l ati tudes
,

di scovered on the antarcti c voyage of Admiral Sir
James Cl ark Ross.

FAM ILY II .—URANOSCOPIANS, OR SKY
GAZERS .

— (Pl ate 7, fig .

This fam i ly group , equ i val en t to the Trachz‘nz’dcc cf
Bonaparte , consi sts of fi shes whose ventral s of on e
spi ne and five soft rays are si tuated before the pectoral s

,

or cl ose beh ind them , and which have e i ther a naked
sk in , or scal es of cycl oi d structure . The vent is gene
ral ly before the m iddl e of th e fish, so that the ta i l

exceeds the body i n l ength . The caudal is disti nct
from the o ther ver ti cal fins, an d the sp i nous dorsal is
usual ly abbreviated , and sometimes absen t. A pre

jection of th e mand ibl e i n some genera g ives a verti cal
aspect to th e orifice of th e month

,
which i s always

term inal , and i s b ordered above i ts angl es by the pre
m axi llaries to the excl usi on of th e max i l l aries. No
sharp poi nts or serratures exi st on the sub - orbi tar or
preopercul ar pieces

,
but i n som e cases a strong spin e

i ssu es from the surface of th e opercul um or from the
shou lder - bone . The branchiostegals general ly number
si x or seven ; more rarely five . Occasi onal ly the

cavi ty of the abdomen i s prol onged past th e ven t i n to
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Grsxorn ACANTIIOPTERES.
— FISHES.

— SCLEROGENIDS.

are firm and whol esome fish , an d are more or l ess
common in our markets. Al so we reckon among the
Bri ti sh fish the Ma i l ed G urnard (Peristedion malar
mat) ; th e M i l l er’s Thumb (Cottus gobz

'

o) ; the Sea
scorp ion or Sutor (Acant/zocottus scorpius) th e Father
L asher ( Callus bubalis) th e Horned Bul l head (Acan
thocoltus q uadricorm

'

s) ; th e Kaniok (Acanthocottus
graznlandicus) ; the Poggie or Lyri c (Aspz

’

dop/wrus

euroyaazus) ; the Bergyl t (Sebastes norvegicus) ; th e
Rough - ta i l e d Stickleback ( Gaster osteus trachurus)
the Half- mail ed Stickleback ( Gasterosteus semiar

matus) ; the Smooth - tai le d S ti ckl eback ( Gasterosteus
leiurus) ; the Short- spi ned St ickl eback ( Gasterosteu s
braclzycentrus) ; th e Fo ur—spined Stick l eback ( Gaste
rostcus spinulosus) ; the T inker ( Gasterosteus pungi
tius) and the Bismore (Gasterosteu s spinachia) .
The Gurnards are remarkable for produc ing sounds

by some m echanism which has n ot been cl early de
monstrated. The fact

,
however

,
has l ong been known

to fishermen
,
and has been producti ve of var i ou s

specul ati ons by physi olog ists. Many of th e l ocal
n ames of the Spec i es have reference to th e sounds
they produce when i n th e act of be ing drawn from the
sea. The P rionotus pilatus i s cal led Pig

- fish
"
on

the coasts of New Jersey, because of i ts l oud croak ing
or bark ing as i t i s drawn to the shore i n a se ine . Mr.

Spencer Baird , secretary of the Smithson ian Institu
t ion

,
who had an opportun i ty of witness ing th e phe

nomenon, th ought the sounds were produ ced i n the
bel ly of the fi sh . Dr. Davy has discovered flat gri nd
ing teeth i n the oesophagus of the Red Gurnard .

By the great si ze of the pectoral fi ns the Spec i es of
dactylopterus, cal l ed at Barbadoes the “Gu i nea - man ”
— ( Pla te 7, fig . 37)— are ab l e to r ise from the water an d
fly through the air l i ke the Exocceti or Fly i ng - fishes

al ready menti oned . \Vith such force does the D acty

lopterus pursue i ts fl ight
,
that i t wil l spri ng upon the

deck of a ship of war ; and i t has been known to strike
a sai lor on the forehead in i ts fl igh t an d knock h im
down . I n the clear waters of the Bocca Tigris, ofi

'

Trin idad, great scu l l s of th ese fish may be seen n ear
th e bottom , perpetual ly fl utteri ng the ir l arge wi ng - l ike
pectoral s. Synanceia lzorrz

’

da i s the I kan- smangi or
Sorcerer - fish of the Mal ays

,
and Syn-ancez

'

a brac/tz
'

o is

the abhorred F i-fi of th e n egroes of the Mauri t ius .
The Stickl ebacks or Benticles aboun d i n th e fresh
water ponds an d streams of Europe and North Ame
r ica, and mul tiply to such a degree that they are take n
by cart - l oads for the purpose of manuring the l and .

Some Speci es i nhab i t th e sea or fresh - wa ter indiff er
ently, and they flour ish far w i th in th e arc ti c c i rcle .
In the Catal ogue of F ishes i n the Br i t i sh M useum

,

formed by Dr. A lbert Giinther in 1859, the S tickl e
backs form a proper fam i ly n amed Gasterostcz‘dce.

Many fishes, having deposi ted thei r eggs i n su i tabl e
p laces , v isit them no more , and evince no traces Of
parental i nsti nct ; bu t th is i s n o t true of al l , and both
anci ent and modern observers have recorded instances
of the boldness and perti nac ity w i th which certa in fish es
defend the ir progeny. The acti on of th is insti nc t i n
the Stickl ebacks has attracted attenti on of l ate years ;
and as these smal l fishes breed read i ly i n glazed vi vari a

,

the princ ipal facts have been verified by several i ch thy

ol ogists . Mr. Thomas Crookenden publ i shed Obser
vations on the Nidification of the S tickl eback i n the
“ Youth ‘s Instru ctor for 1834 . S ignore Costa and M .

Lecoq watched th e proceed ings of these fish i n the
Medi terranean i n 1846, and sen t accou nts of what they
saw to the Academic des Sci ences, Sin ce publ i shed
i n W iegman‘

s
“ Arch iven f iir Naturgesch i ch te ," an d

i n D’
Orbigny

’

s
“D i ctionna ire d‘

Histoire Nature l l e.
Albany Han cock , Esq. ,

read a paper on the sam e sub
ject before th e Tyneside Natural ists

’
F i e l d Cl ub , and

Messrs. R. Q. Couch , Kinahan, an d W arri ngton sen t
i nteresti ng accounts of the ir observations to th e
“ Zool ogist for 1852—54 .

All the S t ickl ebacks
,
whether th ey are inhabi tan ts

of fresh or sal t water
,
make nests for thei r eggs, an d

the m ethods the d iff eren t spec ies pursue do not diff er
much ; though some specie s gi ve a preference to on e
si tuati on

,
others to another. The Rough and Smooth

tailed Stickl ebacks, for i nstan ce , prefer a muddy or
sandy foundati on

,
whi l e the Tinker and Bismore select

a n iche am ong the leaves or bran ches of water pl ants.
Some speci es make a n est resembl i ng a m ol e - h i l l i n
form ; others construc t one l ike a mu ff, Open at the
two ends . S ignore Costa i s the author i ty we ch i efly
fol l ow i n giving the ensu i ng detai l s. The work of
nidification i s performed solely by the male Stickl e
back

,
the femal e taking n o par t i n the labour ; an d

whe n the spawn ing season arri ves
,
the mal e fi sh

,
having

assumed a bri l l iant nupti al l ustre , shows extraordinary
acti v i ty in secur ing a s i te for h is edifice, and trans
por ting the bu i ld ing materi al s th i ther. These are
fragments of pl an ts of al l k i nds wi th i n h is reach

,
wh ich

he ofte n seeks at a d i stance and brings h ome in his
month. He arranges them so as to form a ki nd of
carpet - work

,
bu t as there i s some danger of the curren t

carryi ng away the l ight material s, he brings sand to
weigh them down and keep them i n the ir p laces.
Then hav ing entwin ed them with his m outh to his
satisfaction

,
he sl ides gen tly over th em on h is be lly

,

w i th a v ibratory moti on of th e body , and gl ues them
together w i th th e mucus th at exudes through his pores.
Having i n th i s m anner fi rmly establ ished the floor of
his edifice , he seeks somewhat more sol i d materi al s for
th e wal l s

,
som etimes b i ts of wood, sometimes p i eces

of straw
,
which he always se izes wi th h is m outh

,
and

lays e i ther on the su rface of the floor or sti cks into its
s ides

,
withdrawing them and thru s ti ng them i n anew

unti l he i s sati sfied ; or i f h e cannot adap t a p iece
properly to h i s bui l di ng

,
he carri es i t to some distance

from the nest an d rej ects i t. After the side wal l s
are raised

,
the ti ny arch itect proceeds to throw over

th e chamber a roof of the sam e material s wi th the
floor ; and to gi ve fi rmness to the whol e structure, h e
aga in and agai n creeps over i t, and by the rapi d ac t i on
of his fins

,
and the v ibratory movements of h is tai l ,

fans out the l igh t and useless particl es . In carrying
on h i s bu i lding Operati ons he takes care to preserve
a circul ar open ing into th e chamber

,
often thrust ing in

hi s head and great part of h is body
,
widening and con

sol idati ng i t so as to render i t a fi t recep tacle for the
femal e

,
whose bel ly i s d istended with eggs. W he n

choosing bu i ld ing mater ial
,
the fish has been s een

tryi ng i ts specific gravi ty
,
by le tting i t si nk once or
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twi ce i n the water
,
and i f i ts descent were not rap id

enough
,
final ly abandoning i t.

The time occu pi ed i n col l ecti ng bui ld ing material s
and construc ti ng the n est i s abou t four hours, and
when al l is ready the mal e proceeds to seek a femal e,
and

,
havin g found her

,

“ conducts her ,” says S ignore
Costa, with many caresses and pol i te a tten tions to th e
prepared apartmen t ; ” or as Mr. W arrington descr ibes
his motions , “ darting round h er wi th the madness of
del ight.”
The fem al e en ters the nest by one door, and h aving

i n a few m inu tes l a id severa l eggs , escapes by the
oppos i te ou tl et

,
l eav ing th e eggs exposed to the curren t

of cool water whi ch flows through the nest. Then
the mal e establ ish es h imsel f as guardian of the precious
deposi t

,
not sufi'ering even the femal e to approach i t

aga in. Every fish that comes n ear
,
e ven though much

larger than h imsel f
,
i s furi ou sly attacked ; and he gives

battl e val iantly
,
str ik ing at the i r eyes and se iz ing thei r

fins with hi s mou th . His acute dorsal and ventral
sp ines are eff ecti ve weapons i n these combats

,
and abl e

to ri p up the belly of a smal l fi sh . The constan t
watchful ness of th e mal e i s ful ly n eeded ; for if he is
removed by way of experiment, the Stickl ebacks and
other fish l urk i ng i n th e v i cini ty rush wi th on e accord
u pon the nest, and devour th e eggs i n an i nstan t of
time . For a whol e month does the mal e paren t pro
v ide for th e safety of h i s o ff spr ing. In the fi rst few
days the open ings are en l arged so as to admi t a l arger
Curren t of water to th e eggs ; and abou t the ten th day
the mal e empl oys h imself i n tear ing down th e n est and
transpor ti ng the mater ial to som e l i ttl e distance . W i th
a l ens the fry at th i s t ime may be observed i n moti on .

Roun d these the mal e guard ian con ti nu al ly moves
,

su fferi ng n o encroachment ; and as th e young brood
ga in strength and show an incl inati on to stray beyond
bounds

,
h e dri ves them back with i n the i r preci ncts

,

unt i l th ey are advanced enough to provide for th em
sel ves

,
when both ol d and young d isappear from the

pl ace of observation .

There are several Ameri can fishes wh ich take an
equal care of th e ir young

,
some of wh ich bel ong to th e

genera Catostomus
,
Exoglossum,

P omotis, and Pimelo
dus. The Spec ies of Exoglossum are n amed Ston e
toters, because they p i l e u p l i ttl e h eaps of smal l
stones , among which they deposi t th ei r Spawn . Pro

fessor Agass iz describes th e Operat ions of the Pomotis
,

or Sun- fishes
, after watch ing them for eigh t successi ve

years, as fol l ows
W hen the breeding season approaches

,
a pai r of

Sun-fishes approach the Shore of the pon d i n which
they l i ve

,
an d , sel ecting a shal l ow gravel ly spot over

shadowed with pond - weed, water - l i l ies
,
or other aquati c

pl an ts
,
cl ear a space of about a foot across

,
rooti ng ou t

the pl an ts by v i ol e n t j erks of th eir ta i l s
,
and carrying

away the coarser gravel in thei r months
,
so as to l eave

an area of fine sand . There the femal e depos i ts her
eggs , embowered under th e overhangi ng aquat ic pl ants.
In th is i n cl osure on e of th e paren ts keeps watch over
th e eggs

,
driv ing off i n truders— an office wh ich is

Shared al ternately by th e mal e and femal e. The
fierceness wi th wh ich the watcher attacks an enemy

,

an d the anxi e ty wh ich i t man i fests for th e safety of its
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charge , show the strength of th e parental i nstinct.
The pa i rs of Sun- fishes are not sol i tary i n the ir selec
ti on of a breed ing- place . Hundreds may be seen
along the sam e bank of a pond estab l i sh ing nests near
to each other

,
and often separated merely by aparti

ti on of p l ants
,
l i vi ng peaceably together

,
and passi ng

over one an other’s domi c i l es when they go i n search
of food

,
wi thou t produc ing any distu rbance ; bu t an

unmated fish i s chased away from the n ests as be ing
an unpri nc ipled i n truder. In abou t a week the young
are hatched

,
and th e parents soon cease to take further

care of them . The Cat- fish (P imclodus catus) clears
a space for the eggs l ike the Sun- fish

,
but the young

brood remai n l onger
,
after being hatched

,
under the

super intenden ce of the paren t fish .

FAM tLY IV.
—SURMULLIDANS
Pl ate 7, fig. 38.

This smal l but very n atural fam ily is d ist i ngu i shabl e
from other groups of the same order

,
by two dorsal s

widely separated from each oth er by the l arge
,
strongly

c i l i ated , easily - detached scal es of the head and body ;
the steep facial profi l e ; and a pai r of barbels attached
to the ski n un der th e tongue

,
cl ose to th e symphysis of

th e mandible
,
and reti ri ng between th e l i mbs of that

bone when n ot i n use . These appen dages are
,
how

ever, wan t ing in th e fore ign genus Acropoma. The
preorbitar i s h igh an d n arrow ; the mou th i s smal l ,
wi th feebl e teeth ; and the head i s u narmed , excep t
merely by an angular p oi nt of th e opercu lum i n som e
Spec i es ; the gil l open i ng i s wide ; and there are from
four to seve n branchiostegals. The m uco - ducts of th e
scales form ing the l ateral l i n e are arborescen t. The
stomach i s bent l ik e a siphon , the pyl orus bei ng at th e
end ; an d the prancreatic caeca are n umerous.
The Romans named these fi shes M u lli

,
because they

are col oured l ike the br igh t red busk ins worn by the
kings of Alba

,
and subsequen tly by vari ous Roman

official s.

The genera are—M ullus ; Upeneic/ttkys (Blecker) ; Upene
aides ( Bleeker) ; Illulloides ( Bleeker) ; Upeneus ; and ACI‘OIJOM G
( Sch legel)

In th e presen t day a wel l - fed Surmul l e t (Jlf u llus
barbatus) is cons idered to be an excel l en t fish , and
bei ng general ly cooked wi th the en trai l s, i s often cal l e d
th e “ Sea- sn ipe ” by epi cu res. I t was sti l l m ore
h ighly prized by the Roman s i n th e l uxur iou s days of
the emp ire . Pl i ny says that i t su rpasses other fishes
i n excel l ence and beau ty ; that i t seldom weighs m ore
than two pounds

,
and wil l n ot grow in a fish- pond .

Marti al speaks of a fi sh of th is size as a costly gi ft,
exacted from him by hi s m istress ; and says that a
Surmul l et of th re e pounds was an object o f i nsan e
admi rat i on

,
wh i l e the cost of one of four pounds was a

ru in ou s ex travagance—Calliodoms hav ing pai d £ 10
sterl ing for such a fish . Seneca reports that a Sur
mul l e t of fou r pounds and a hal f be ing presen ted to
Tiber i us

,
that empero r

,
i n an excess of economy, sen t

i t to the market. Ap ic ius and Octavius b id for i t
agains t on e another

,
and the latter carr i ed away the

pri ze at the cost. of £ 39 of our money. Juvenal m en
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t ion s on e we ighing nearly s ix pounds th at was obtai ned
for £ 46 sterl i ng. A nd the consu l Asinius Cel er , i n
th e t ime of Cal igula , paid upwards of £ 62 for on e ; on
which Pl i ny excl aims that had the prod igious Surmul let
of eighty pounds

,
caught by L i c i ni u s Mutiauus i n th e

Red Sea, been taken in the v ici n i ty of Rome , what
weal th th e luxuri ous fish woul d have brought to the
captor ! At l ength T iberiu s, i n consequen ce of £ 234
sterl ing h aving been gi ven for th ree Surmul l ets, made
a sumptuary l aw to repress th is extravagance

,
and to

tax the provisi ons brought to market .
Though the Surmul lets did no t improve i n vivaria ,

and bore confinement i l l
,
the Romans took great pain s

to rear them ; but the mortal i ty was so great that on ly
a few survived of se veral thousands pu t i n to a pond .

Th is attempt a t keeping them was made for the pur
pose of presenting them al ive at banquets , and al l ow ing
them to sw im down rivul e ts made to flow u nder th e
tabl es

,
or to d ie i n gl ass vessel s

,
so that th e guests

m ight enjoy the pl ay of col ours exhibi ted by the fi sh
i n the agon i es of death . Nothi ng, say s Sen eca, is finer
than a dying Surmul let. The struggles i t makes aga inst
dea th difi'use over the body the most brill i an t red ti nts

,

wh ich end i n gen eral pal eness ; but i n thei passage from
l ife to death

,
what beau ti ful shades of these two col ours

are di spl ayed ! Ap i c ius prepared a garum from the

l i vers of Surmullets, i n wh ich he drowned the fi sh pre
sented al i ve on h is table

,
and then sen t i t

'

to be cooked.

FAM ILY V .
—POLYNEMIDS.

The Polynemz
'

daz, equ i val en t to th e Polynemim
’ of

Bonaparte
,
are a group of Acanthopteres, wi th ven tral s

s i tuated on the bel ly
,
but attached to th e scapul o - cora

coid arch by l ong pub ic bones. The pr inc ipal genus
consists of the Paradise - fishes— so named because th e
under pectoral rays are detached from the rest i n form
of tapering threads

,
which are as l ong or l onger than

the fi sh i tsel f
,
and

,
together with the brill i an t col ou rs ,

produce a fanc ied l ikeness to the b ird of paradise . The
fam i ly name

,
o f G reek deri vat ion , meaning “ man y

threads,” has referen ce to these el ongated pectoral rays.
The two dorsal s are far apart— the second one opposed
to the an al be ing also at some distan ce from the caudal .
The ctenoi d scales are feebly ci l i ated

,
and ex tend to

the head much reduced i n si ze ; the vertical fins also
are scaly ; wi th the excep t ion of som e serratures on
the preopercu l um there i s n o armature o n the bones o f
the head . The stomach has an obtuse sac- l ike pro
jection bel ow the pylorus . The air - bladder i n some
spec ies i s fr inged by many proj ections ; in others i t i s
wan ting . G i l l - openings wide . Branchiostegals si x .

Pentancmus and Galeoid‘cs are subordinate groups of
th e Parad ise - fishes.

Some of the Polynemes are highly valued as arti cl es
of food , and among others the Salanglzi or Salliait
(P olynemus tetradactylus) , which i nhabits th e Bay of
Bengal and the coasts of the M al ayan pen insul a

. The
Sela, or I Icanlcurow (Polynemus indicus) , also a fre
quent fish among the Mal ay i sl ands

,
has a l arge

thick—ski nned
,
si l very ai r - bladder

,
with abou t th irty or

th irty - si x appendages. One of these organs taken from
a fi sh of from four to six pounds, weighs , when dr ied
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and ready for market
,
two ounces

,
and is consi dered to

be good i si ngl ass
,
worth from twenty - five to th ir ty

Span ish dol l ars per p ikul . Under the name of L oo-

pa

the Ch i nese traders col l ect th ese air - bladders from
vari ous parts of the Indian pen insu l a and Mal ay arch i
p el ago

,
to sel l i n the ir n ati ve country ; and the trade

yi elds a qu i ck return an d good profi t. Among the
European merch an ts the artic l e is named indifi'erently
i s ingl ass or fish - maws

,
and is the produce not only of

the Sele , but of fi sh of other fam i l i es ; Dr. Can tor,
from whom these facts are obtai ned

,
enumerates th e

fol l owing spec ies as yi e ldi ng fish - maws of good qual i ty
—Lates heptadactg/ lus P olynemus Indians ; 0tolitltus
biauritus, ruber, argenteus, maculatus; Johm

’

usdiacan

thus; L obotes erate; Arias truncatus; and A . militaris.
In the course of ten years th e export of fish - maws
from Pen ang alon e

,
amounted in val ue to n early seven ty

four thousand dol l ars . Crawfurd says that th e pr ic e
of fish - maws at Bombay i s sometimes £ 14 per hu n
dredweight ; and that the experts from that Pres iden cy
vary from on e thousand five hundred to two thousand
five hundred hundredwe ight. Bengal expor ts abou t
four thousand pounds

,
and Madras fifty hu ndredweigh t.

FAM ILY VI.- CIRRHITIDS ( Cirrhitirla
z) .

The genera are~—Ci1v'hites ; Cirrhilichys (Bleeker) ; Orrycir
rkites ( id ) ; Chironemus; Chilodactylus ; Nemadactylus ; Latris ;
M endosoma ( Gay) ; and Aplodactylus, or Haplodactylus .

The Gurnards , an d som e other members of the

Sclerogenid fam i ly , h ave the under rays of th e pectoral s
detached from th e rest

,
and organized l ike tapering

,

sl e nder
,
flexible- jo i nted fingers

,
for exam in ing the bot

tom of the sea by touch . Other fishes have sens i t i ve
tips to som e pectoral rays n ot detached from the res t

,

but probab ly servi ng to d i rect the moti ons of the an im al
al ong an une ven bottom

,
where the eyes be ing on the

upper aspect of the head
,
need such aid . A s im i lar

functi on i s, perhaps, performed by the m andibu l ar bar
bel s of the Surmu ll e ts

,
and the l ong, thread - l ike pectoral

rays of the Polynemids. The Cz'rrhitidw are connected
with these grou ps

,
by some of th e rays of th e p ectoral s

havi ng simpl e taperi ng t ips ex tending beyond the m em
brane . They are Acanthopteres, with a depressi on at
the jun ction of th e spi n ous and arti cul ated porti ons ot
the dorsal

,
which i n some amounts to a compl e te sep a

ration in to two dorsal s . The ven tral s of one sp ine
and five branch ing rays are si tuated beh ind the pec
torals, but the ir p ubi c bones stretch forward to th e
coracoids. Sometimes the preopercu l um i s serrated
on the edge

,
more general ly i t i s e n ti re and smooth ;

an d the Opercul um has often two th in , fl at, bony angl es,
but i s n ot armed wi th strong spi nes. The jaws are
formed l ike those of th e Perco ids or Sc iaenoids

,
wi th

term inal mou ths
,
but are i n general more protrac t i l e .

Sometimes there i s a cl uster of tee th on the vomer,
but non e ex ist on the pal atines . The scal es are i n
some cy c lo id and smooth ; in others, str iated on the
edges

,
or c i l i ated. The stomach is eaeeal, and rather

small ; th e pylori c caeca are few i n number, sel dom
exceeding four ; and th e ai r- bladder i s s impl e, or wholly
absen t.
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FAM ILY VIII .—APOGONIDS (Apogom
'

na
, Gunther) .

In th e method of L i nnaeus th e genus P erca i n cl uded
a very l arge part of al l the Acanthopteres then kn own ,
and th e group was not

,
i n th e condi t i on of th e

i chthyol ogy of that ' day, al together un natura l ; but
when add i t ional speci es were d iscovered

,
and further

subdi vis i on became expedi ent , tren chan t charac ters for
th e d ismemberments could not be found . The Cuvieran
fam i l ies of Perco ids and Sciaenoids were i n tended to
c omprehend Acanthopteres wi thou t prol onged second
suborbitars

,
bu t hav ing their cran ial bones or g i l l - covers

serrated or sp in ous ; and these two fam i l i es were di s
tinguished from each other ch iefly by the presen ce or
absence of tee th on the roof of the mouth ; though this
character cannot b e stric tly adhered to

,
as in m any

species the vomerin e teeth
,
and i n som e the pal ati n e

ones also
,
are dec iduous . Dr. Gun ther i n h i s catal ogu e

of the Percidm i n th e Bri t ish Museum
,
has

made the Cuvieran fam i ly m ore n early cc - ex tensi ve
wi th the Linnzean one, by scatter ing the members of
th e Seizenoid group among the sub - fam i l i es of the
P ercazdaz and their al l i es . In this el emen tary treatise
some of Dr. G iinther

’

s minor groups are treate d as
separate fam i l i es .
The Apogonids are smal l or moderate - si zed sea - fish

,

a few Speci es on ly ex ist ing i n fresh wa ters. Their
scal es are gen eral ly l arge and eas i ly dec idu ou s ; th ei r
bodies compressed and el evated ; the i r m ouths obl iquely
cl eft

,
approach ing to vertical ; and th e i r g i l l - plates

toothed or sp inous. They have most gen eral ly tee th
on the pal ate - bones

,
an d the i r branchiostegals ar e

gen eral ly seven
,
bu t sometimes only Six. The dorsal s

are two i n n umber.
The genera are—Ambassis ; M icrofclzt/q/ s ( Ruppell) ; Apngoz ;

Aponicht/iys ( Blecker) ; Cheilod'ipterus ; Scombrops ( Sch legel) ;
Pomatomus ; andAcropoma ( Sch legel ) .
These fi sh are of l i ttl e e conom ical importance .

Some spec i es of Ambassz's i nhab i t hot Spr ings . In
Pond icherry the Selint an (Ambassz

'

s Commersonii) i s
given to si ck peop l e as an exce ll en t artic l e of d iet.

FAM ILY IX .
— THERAPONIDS (Tberaponidaz) .

Seven branchiostegals i s th e n umber of the typi cal
Percoids. The Theraponids have seldom more than
s i x— sometimes only four or five ; bu t i n th ei r gen eral
structure and external aspec t they h ave much sim i
larity to the common Perch . The scal es are often
c teno id , but som etimes cycloid ; th e opercul ar pi eces
are vari ously dent ic ul ate or sp inous

,
or e ven unarmed

.

They have v i l l iform tee th , often m ixed with larger
on es on the jaws, and v i l l iform teeth al so on the
pal atines and vomer, from wh ich they i n som e cases
d isappear wi th age . The dorsal s are two

,
or on e only

wi th the fore part spinous ; and the thoraci c ven trals
have on e spi ne an d five soft rays. The a ir - bl adder
is i n som e genera contracted i n the m iddle . D i sti n ct
pseudob ranchite . No barbels.
The genera are THERAPONINA Therapon ; Helotes ;

Dalnia ; Folates ; Jlf acquaria ; Pleasant/ms ; Lobotes ;
Heterognathodon ( Blocker) ; Dales ; Badis ( Blecker) ; Arline
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( G irard) ; Estrella Alvordius ( id ) ; Boleosoma ( Dekay) ;
P ileoma ( id ) ; Lepz

'

soma ( id ) ; Paralabrax (G irard) ; and
Polycentrus (Mul ler) .
GRYS ’

I
‘

INA ( Gtinther) —0h
’

yorus ( Gtinther) ; Grysles ; Homodon
or Arripis (Jenyns) ; Huro ; Pereil

-ia ( G irard) ; Pomanotis
( Giuchenot) ; Cc

-nlrm-

clms Bryttus ; Pomot
'is; A1wplus ( Schlegel) ;

and Odonwnectes ( Gii ntber) .

Both these groups are comprised i n Dr. Gunther’s
fam i ly of P rist'ipomidce.

Many members of the secon d group
,
and some of

th e fi rst
,
are i nh ab i tan ts of the fresh waters of North

Ameri ca
,
As ia

,
or Austral i a. They are whol esom e

eat ing
,
bu t are n ot objects of Speci al fisher ies. The

Trou t of Carol i n a is the Grystes salmoides, wh ich has
m erel y a very di stan t resemblan ce to th e Salmon .

The Sea- trouts of Austral i an seas bel ong to the genus
Arripz

’

s. The Trouts of th e Aus tral ian ri vers are
,

h owever
, Galaxz

'

as of a total ly d i fferen t fam ily .

FAM ILY X .
—PERCOIDS (Pei -came) .

The Common Perch (Perca fluvi atilz
'

s) conveys a
good noti on of the aspe ct of th i s fam i ly

,
being the type

round which Cuvi er grouped th e other members.
W i th u s the fam i ly i s restr ic ted to a si ngl e d iv ision of
Cuv ier ’s P ercoidea, namely

,
to that hav ing seven

branchiostegals and five branch ing rays only
,
wi th on e

Spi ne i n th e sub - braeh ian ventral s. O ther charac ter s
of th e fam i ly are common to al l i ed groups

,
such as

an obl ong body ; cl othed wi th ctenoid scal es ; opercular
bones vari ou sly serrated or spi n i ferous ; teeth on the
vomer and frequen tly on the pal ati nes

,
as wel l as on

the j aws ; fi ns always amount ing to seven i n number
,

or when there i s a separati on between the Spi nou s and
arti cul ated dorsal , to e ight ; a caecal stomach ; few and
n ot bulky pancreati c caeca ; n o barbel s , excep t i n on e
or two i nstances ; and n o ex ten si on of th e second sub
orbi tar across the cheek

,
as i n th e Sclerogenids. The

skel eton i s firm and hard
,
but i s desti tute of true bony

corpuscl es .

Some of the genera have two dorsals or a deepnotch between
the spinous and art iculated port ions. Such are— PERCJENINA
(Giinther) —Perca Percichlhys ( G irard) ; Labraar; Lales ;
Cnidou ( Mu l ler) ; Psammoperca ( Richardson) ; Percalabraa:
( Sch legel) ; Acerlna ; Percarz

'

m (Nordmann) ; I/ucioperca ;
Aspro ; Etelis ; Grammistes ; Pogonoperca ( Gunther) ; Centra
pomas ; Nip/ion ,

Enoplosus ; L embus (Gunther) ; Oreosoma .

Others haveonedorsal only— SE KAN INA ( Gitnther)—Aprion;
Apsilus ; Centroprz

'

s tis ( Gunther) ; Callantlu
'

as ( Lowe) ; Ant/alas ;
Serrauus ; Prionodus ( Jenyns) ; P lectropoma ; Tra-ckypoma

Rhyptieue ; Aulococepkalus ( Sch legel)
D iplopri un ; JIIym

’

odon ( Barnevi l le) ; D iacope ( vel Genyoroge,
Cantor) ; AIeSOpr-ion ; Glaucosoma ( Sch legel) ; andPentaceros.

Most of th e typ ical Percoids are l igh t agreeabl e
articl es of d iet, an d some are i n h igh esteem . Non e
has been m ore celebrated than the Basse (Labrum
lupus) . By the an c ient Greeks i t was

"

so h igh ly
val ued

,
that Archistratus cal l s a Basse brough t from

'

M i l e t, “ Offspring of the gods .” I t had repl aced the
S turgeon as h ighest i n repu te at feasts , i n the days of
Augu stus ; and i t was a matter of importance to ascer
ta in the exact l ocal i ty of th e cap ture of a Basse. At

certa i n season s th e Basse of r i vers was most pr i zed ,
par t icul arly those taken between th e two bridges ove r
the Tiber. These were the younger fi sh , and were
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spotted. The finest were named Zanati (wool ly) , because
th e ir flesh r i val l ed wool in softness and whi teness .
Accordi ng to Colum el la, the cu l ti vated taste of Marc i us
Phil ippus fi rst taught th e Roman s to prize the Basse
that were taken wh i le exhausting the ir s trength i n

stemm ing th e curren t of th e Tiber ; and H orace sati r i
c ally ask s

, W hence i s i t that your palate can disti ngu ish
between the T iber ine Basse , and those taken at sea?
and W hy do you disl ike the ol der fish of that k ind ,
when you praise insanely an over - grown Surmu l l et ?

F ig. 32.

Jew- fish (Glaucosoma hebraicum).

To th i s h e h imsel f repl i es
,
that i t is sol ely because the

Basse i s n atural ly of l arger growth
,
and the Surmull e t

of l ess , and rari ty adds to the val ue.
The Basse was supposed by the an ci en t wr i ters to

be very careful of i ts safe ty. Ari stotl e cal l s i t th e
most cun ning of fi sh es ; an d Ovid and [El i an say that
when i ncl osed by nets

,
i t wi l l burrow i n th e sand

,
an d

al l ow them to pass over i t. I t wi l l strike off a bai t
with its ta i l

,
or i f caugh t; by the hook , i t w i l l twist

about so as to w iden the wound , and suff er th e barb to
come ou t. I t rece ived i ts anci en t n ame of L upus,
from its cu nn ing

,
an d that ofL abraw, from its voraci ty.

The Keschr (Lates m
’

lotica) has been supposed to b e
the fi sh men ti on ed by Strabo as form ing the object of
worship at Latopol i s

,
or Esne, i n Egypt, but n o repre

scu tati on of i t has been foun d at the temple there ; and
i t i s sti ll doubtful whether modern i chthyol ogi sts have
fixed the spec ies correc tly or not. The Syalcoup , or
Cockup ( Lates nobility) , is a l arge Ind ian fish

,
of whose

a i r - bladder i si ngl ass i s m ade ; but the coats of the vesse l
are th in

,
and when dri ed do not ex ceed an ou nce i n

weigh t. The Camuri (Centropomus undecimalis) i s
common on th e warmer coasts of South America

,

where its roe i s salted and dri ed i n cakes
,
so as to

form a cav iare l ike that k nown in Italy and Sardi n i a
by the n ame of Botargo , which is mostly made of the
eggs of mul lets or of tunn i es.
As the rearing of sea - fish i n fresh - water is a proj ect

o f much u ti l i ty, cou ld i t be ex tensively real ized , th e
successfu l exper iment of Mr. It. Po ll of New York ,
described i n th e fol l ow ing extract from the n in th annual
report of the Smithson ian Insti tu tion

,
i s wel l worthy of

n oti c e — “ I have succeeded in reari ng the S triped
Bass (Labraa; lineatus) , known i n our r iver as the
Oroton Bass, th us : Mal e and femal e were placed i n a
smal l pond , the water of wh ich was sal ted tw ice a- week

,

unti l the smal l try appeared, when the salt ing ceased .

Si xty days afterwards th e old became excessively
weak

,
and i n ten days more died. The smal l fry of

the Bass, and also of th e Shad grew rap idly, and when
six weeks old were p laced i n a l arge r pond

,
and the i r

progeny became fresh—water fish ”

(p .

FAM ILY X L— HOLOCENTRIDS.

This i s another group of Cuv ie r’s Percoi ds
,
which

is d is ti nguished from the res t by having more than
seven branchiostegals, and upwards of five arti cul ated
rays i n the ventral s, in addi ti on to th e sp ine. I ts
members “are recognizabl e by thei r gen eral aspect

,

th e i r l arge strongly serrated scal es
,
the ex istence of

sharp furrows and stre aks o n the bon es of the skul l
,

face
,
or g i l l - covers, th e serratures or sp ines of th e

opercular bones
,
an d the general stou tness and acute

ness or angulari ty of the sp i nous tin- rays. The dorsal s
are si ngl e and even

,
or deeply notched between the

sp in ous and articu l ated parts , or there are two con
tigu ous dorsal s . Several sp ines are i ncumbent on
the bases of the caudal l obes above and bel ow. The
otolites or acou st ic bones are l arge , and the ai r - bladder
i s connected with the otocrane or capsu l e of the in
ternal ear

,
through an ossic l e an d the tympanum or

drum . The pancreati c caeca are n umerous
,
being

from eigh t to twenty
,
or more. The group d ispl ays th e

more prom i nen t characters of the cteno idAcanthopteres.

I t comprises the fol lowing genera—Holocentrum ; Rbynckic
thys ; Illyripris tis ; Berg/ x ,

Anoplogaster ( G iinther) ; Heterop/z

thalmus ( Bleeker) ; HOplostet/ws ; Trackic/zt/lys ; Polymixia

( Lowe) , wi t h half the usual number of branchiostegals.

Many of these have bri l l ian t red and blu e col ours, or
golden ti n ts. None enter th e Br i ti sh seas ; but they are
ornaments of th e i n tertrop i cal seas, and some of them
have been n amed “mari ne gol d - fish,

" others matejuelo,
meaning a soldie r armed cap a pie. One (Holocentrum

longipinne) i s cal l e d the W e lshman i n J amaica, the
Red- man at St. Thomas’, th e Card ina l at St.

Dom ingo , and the Squ i rre l in Carol in a ; names spring
ing from their red t i nts of colour.
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FAM ILY XII.— SPAROIDS.
— (Pl ate s, fig.

'

41
,

In this fam ily the dorsal i s si ngl e
,
wi th the spi nous

part scale less or n early so, fal l ing i n to a furrow when
n ot i n ac ti on

,
and equal to or surpassing the arti cul ated

portion i n ex ten t. The pec toral s and ventrals are
acu te , and th e caudal , which is n ot connec ted wi th th e
other ver tical fins

,
i s crescenti c on i ts distal edge.

The mouth i s term i nal
,
and when i t i s i n the ac t of

cl osing, th e m axi l l ary gl ides beneath th e edge of th e
generally h igh preorbitar. The j aws are bu t l i ttl e
protract i l e , and the snou t does not proj ect beyond
them . The fam i ly d i ff ers from the Sciaenoids i n th e
bones of th e skul l not be ing cellul ar external ly

,
and

from the Sc iaeno ids , Perco ids, an d Sclerogenids, i n
having ne i ther armature nor strong serratures on the
gi l l—covers. The branchiostegals are gen eral ly six i n
number, somet imes five , and more rarely seven .

There are no pal ati n e teeth . The scal es are pecul iar
,

be ing described by Agassiz as th i n
,
broader than th ey

are l ong
,
wi th the l i nes of structure paral l el to th e

posteri or or free border ; and c ircul ati ng round a cen tre
of growth which i s si tu ated near that edge

,
they

becom e l ongi tudi nal and paral l el to the s ides as they
proceed towards th e base.

Several genera are remarkable for their flatly- roundedposterior
teeth or molars, of wh ich are—Sargus ; Charms ; Chagsopkrys ;
Pagru s ; Pagellus ; Spkazrodon ( RUppell) ; and Lethrinus.

Theother genera are—Denier , Synagris (Giinther) ; Pentapus ;
Cantharus ; Box ; Oblata ; Bamaédou ( Guichenot) ; Scat/zm'

us ;

Crem
'

dens ; Girella ( Gray) ; Tephrwops ( Giinther) ; Pachyme
topon ( id ) ; Proterocantkus ( id ) ; D ipterodon ; Doydixodon

and Gymnocrotaphus (Giint-her) .

The fol l owing spec i es are Briti sh—the G i l t- head
( C/zrysophrys aurata) , th e Braize or Becker (Pagrus
vulgaris) , th e Orphus (P . orphas) , th e Pagel or Saro
fino (Pagellus erythm

’

nus) , the Bezugo ( Pagellus
acarne) , the Sea Bream , (Pagellus centrodontus) , th e
Sparus (Spam s denier ) , the Choupa ( Cantharus gri
seus) , th e Bogue (Boa: vulgafi s) . None of them are
much prized for th e tabl e .‘ Accord ing to E l ian and
Oppian , the Sar (Sargus Rondeletéz

’

) i s a p olygam is t,
and fights desperate ly to protect h is h arem from
other mal es . He constructs

,
they say , a bower of th e

leaves of mari ne pl an ts
,
i n to whi ch h e compel s h i s

femal es to enter
,
and goes i n l ast h imself. Modern

observation has nei ther proved nor d isproved these
reports . The Spam lus of th e Romans , a fi sh hel d i n
smal l esteem ,

was
, according to Cuvier, a Sparoid .

Marti al , comparing his own di e t w ith that of a more
l uxuri ous feeder, says, “ You eat oysters from the
Lucr in e ponds , I m erely suck in a mussel ; you dine
on turbot, I on a Sparulus only .

” W hat th e Spams

of th e ancients was has not been as yet ascertained
,

bu t it was said to be more nouri sh ing than most oth er
fi sh es, and to be, l ike th e Scam s, such del ic i ous food,
that th e gods themsel ves did not throw away i ts exore
ments . Such praise does not bel ong to any of th e
family found in the Bri ti sh Seas ; but Dr. Mitchill

,

speak ing of an Ameri can Sparoid cal l ed the Sheep’s
h ead (Sargus ac t

'

s) , says, that i t is the m ost h ighl y
esteemed of New York fi shes

,
and fetches the highest

FISHES.
—Sranoms.

FAM ILY XIII .— M}ENOIDS
Pl ate 8, fig. 43, 44.

This group was considered by Cuv ier to be merely a
subdivis i on of the Sparoi d fam ily, from which its

members d iff er ch i efly i n th e protrac ti l i ty of themonth .

They have short vil l i form teeth on the j aws. Their
premaxi l l ary pedicel s are l ong

,
and perm i t th ese bones

to be thrust d irec tly forwards when there i s a corre
sponding l ength of mandibl e ; but wh en the latter bon e
is abbreviated, then the premax i l l ari es i ncl i ne down
wards as th e mouth opens, be ing br id led by th e soft
parts

,
an d compel l ed to m ove in that d irect ion . Some

genera have n o teeth on the palate, others have smal l
ones on the vomer. The ventral s are si tuated undei'

pr ice , wi th the excepti on of fresh salmon and trou t.
Noth ing, he says , ca n exceed boil ed Sheep ’s - head in
th e Opin i on of a New- Yorker. This fish attai n s a
weight of e ighteen pou nds . It i s i n season from the
beg inning of June t i l l the m iddl e of Sep tember ; and
i s taken wi th the se ine. As i t al so b i tes at a bai ted
hook , fish ing parti es are e l aborately got up for the
capture of th is desi rabl e fi sh ; an d the i n c idents of
the sport fu rn ish the su ccessfu l fi sherm en w ith top i cs
of conversation to a dis tan t date

,
much ski l l be ing

requi red to al l ure and secure a Sheep’s - h ead. Dr.

Mitchill l am en ts sorely that the want of a sufiicient

supply of i ce often al l ows th i s val uabl e fish to spoil ;
but, as i n th e hal f cen tury that has el apsed si nce Dr.
M itchill wrote i c e has become more abundant i n th e
New York markets

,
th e Sheep’s - head i s n ot on ly

brough t cool and fresh to the hotel s of that c i ty
,
but

i s tran sported al so to Ph il adelph i a and m ore distan t
quarters . The fi sh eries establ ish ed on the coasts of
Long Isl and for i ts capture , are of considerabl e im
portance i n an economi cal po in t o f vi ew.

The Porgee (Sargus rhomboides) i s n o less esteem ed
at th e Bermudas, than the Sheep ’s - h ead i s a t New
York . F i sh ing for Porgee i s the ch i ef amusem ent of
theBerrnudians and parti es go out to th e coral reef of
North Rock , forty m iles from the shore , to enjoy i t. The
same speci es frequents th e coasts of th e Un i ted States

,

and the name of Porgee i s extended to o ther Sparoi ds
of Ameri ca

,
such as the Pagrus argyrops, wh ich i s

esteem ed to be a m ost excel l en t fi sh
,
an d is term ed by

Dr. Mitchill, th e Big Porgee. The Chry soplzrys of the
Greeks, and Au rata of the Latin s

,
is the G i l t - head of

Engl i sh fishermen . The most esteemed G i l t—heads
were , Martial says, those wh ich had fed on the shel l
fi sh of the Lucrine L ake . Sergius Orata i s sai d by
Pl i ny to have i nven ted Oyster - nurseri es a t Baia before
th e Marsi an war ; not to pamper h is own appeti te , but
as a mercantil e specu l ati on . The same i nvent i ve gen ius
found out hanging baths, an d furbi sh ed up v i l l as for
sal e . He fi rst also pronounced the L ucrine oysters to
be the best, and extol l ed the Basse taken between th e
two bridges of th e Tiber

,
the Turbots of Raven na

,
and

the M urri es of S ic i ly. His surname of Orata arose
from h is cul ti vation of th e G i l t - head in ponds. The
Bri tish sh ores were not yet subdued, says Pl iny, when
Sergius rendered the Lucrin e Lake famous. The Sand
wich oysters were consequently th en unknown .
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FAM ILY XV .
— 1\IUGILOIDS

Pl ate 9, fig. 48.

This fam i ly approaches th e l ast i n hav ing al so a
gre ater development of the pharyngeal s than other
fi sh es. The Mugiloids have cyl indr ical bod ies w i th
broad backs and two w idely - separated dorsal s, of
wh i ch the fi rst is supported by four stiff acu te spi nes
and no more. The ven tral s are s i tuated general ly
on the abdom en . The large scal es are ex tended
w i th l i ttl e d iminu tion of si ze to the head, as i n th e
genus Ophz

'

cephalus of the preceding fam i ly . The
small max i l l ari es are mostly con ceal ed by a th ick
premax il lary l i p that presses against th e pecu l iarly
serrated preorbitar wh en the mouth is shu t ; man
dibl e sh elv ing

,
wi th a smal l cutaneou s tuberc l e at th e

symphysi s that fi ts i nto a n otch between the pre
m axill ar ies ; tee th when presen t so sl e nder as to be
almost i n vi sibl e

,
an d they pass through th e substance

o f the l i p . The pharyngeals are so l arge that they
nearly fill up the gu l l e t, and al l ow only soft an d thi n
matters to pass. The branchiostegals n umber four ,
five or six

,
and th e stom ach i s u su al ly th ick , l ike a

gizzard
,
wi th a muscul ar ascending branch i n Nestis,

however
,
th e stomach i s m embranous . The pancre

atic caeca are few
,
being mostly two

,
and not exceed

Four genera have Deer. char‘actcrized— Jh’uyil ; Ccstrazus ;

q aus , andNestis.

The Bri ti sh species are th e G rey Mul l et or Ramada
( ll

/[agil capt
'

ia) ; th e Thiek - l ipped Mul l e t or Scz'm'

z
'

no

(M ugz
'

l clzclo) and the Short M ul l e t (ZlI ugil curtus) .
Mul l ets aboun d i n th e Med i terranean ; and as they

are welcome fish at tabl e
,
they were wel l known to the

Greeks and Romans . By th e former they were named
Kcstrceus or M uxz

'

nos, whence the Lati n M ugil i s sup
posed to have come. Ari stotl e d istingu ished several
ki nds of Mu l l e t by the names of C/zalloncs, Chelona,
filyxon, Kephalos, of which some traces survive i n the
S i c i l ian appel l ations of these fi sh as reported by
Rafinesque, Calvinu , Cz

'

rrz
’

nu , q alu , and Ccf alune.

They are cal l ed also i n some parts of S i c i ly , Jll olcttu ,
L ampane, L usiru , and Ozzone. I n Italy the ir desig
nati ons are sti l l m ore num erous

,
one Roman name

being ev idently a combinati on of two of Ari stotl e ’s
epi thets, viz.

, Ccf alo musino. The Mul l ets are qu i et
,

t imi d fi sh , th at feed in smal l scu l l s ; an d as they
approach closely to steep shores

,
the i r habi ts may

be studi ed in th e pel l ucid waters of th e Medi terranean
by a cau ti ous observer. The shadow of a passi ng
cloud , however , is su ffic i en t to dr ive them away i n to
deep water. The fish ermen feed th em wi th p ounded
macaron i or other fari naceous pastes ; an d when they
have been attracted to a conven ien t l o cal i ty

,
an d

acqu i red confidence by several days’ undistu rbed feed
i ng, a very smal l h ook enveloped w i th paste , and
attach ed to an exceed ingly fine l i ne

,
i s dropped noise

l essly in to the sc ul l . W hen the bai t i s swal l owed FAM ILY XVII . —ATHERINIDANS
dex teri ty i s requ i red to wi thdraw the hooked fish
without alarm ing the others, yet an experi en ced fisher Th is group consi sts of the genus Athcrina, or Sand s

man possessing a large share of patience i s able to smel t
, and the simil ar one ofAtherinopsz

’

s (G i rard) . The

col l ect i n a day as many as he can carry , and to gai n
a comfortabl e l i vel ih ood . Mul l ets af ford spor t to the
angl er du ring flood- t ide

,
wi th wh ich they enter ri vers

and ri se freely to artific i al fl i es , the gaudier th e better.
I f i ncl osed in a n et, they begin as soon as they dis
c over th e snare to throw themsel ves Over the head
l i n e. The an ci ents supposed th at theMul lets were i n
th e hab i t of feeding on the m ucus that exuded from
their -own bodi es. The speci es a re n umerous i n th e
r ivers an d seas of th e warmer and tempera te regi ons
of both hem ispheres. The roes of Mul l e t, compressed
into cakes an d dri ed , are sold i n th e Medi terranean
under the designation of Botargo .

FAM ILY XVI.—TETP.AGONURIDS
Tetragonurz

'

dw) .

This fam ily i s founded on a singl e k nown spec ies,
th e Courpatct (Tch'

agonurus Caviem
'

) of th e Mediter

ran ean
,
for whi ch Cuvier had much d i ffi cul ty i n find ing

a proper station i n h i s i ch thyologi cal system . As i t
has

,
however

,
several characters i n common wi th the

Mugiloids, h e has placed i t next that fam i ly. Th is
fi sh has a lengthened

,
sp indl e—shaped body, wi th an

obtuse snout. The fi rst dorsal i s comp osed of a ser i es
of very shor t sp ines

,
each with i ts pr oper m embrane

fal l ing back i nto a dorsal groove ; th e m ore el evated
and l ongi tudinal ly abbrev i ated soft dorsal i s opposed
to an anal of s imil ar exten t and form ; the ventra l s
are si tuated a l i ttl e beh i nd the pectoral s, and the

caudal
,
which i s separated from th e other verti cal

fins
,
has a l ateral kee l on each si de of i ts base , giving

a quadrangular form to a section of th e tai l , whol ly
due to th e di str i b uti on of the bu ndl es of muscl es .
The scal es of Tetragonurus are arranged obl iquely,
an d are grooved wi th the poi nts of the ridges proj ec t
i ng beyond the free margin , as i n the genus Clzanos.

There is no armature on the head, bu t many muci
ferous pores . The pecul i arly - shap ed mand ibl e i s a
l i ttl e shorter than the premaxi l l ari e s

,
and th e teeth

standing on both these bones are un iserial , com
pressed

,
poi n ted

,
and recurved . Teeth ex i st al so on

the chevron of th e vomer adjoi n i ng the corn ers of th e
pal ati nes and down the mesi al l in e

,
i n additi on to

wh i ch there are card - l ike patches on the pharyngeal s ;
but the tongu e i s sm ooth . The stomach depends
bel ow the pyloru s in form of a l ong narrow bag

,
and

there i s a val ve i n th e i n teri or of the l ower inte s
ti n e and roun d part of the an al o rifice. Numerou s
pylori c cae ca enter the ascending bran ch of the stomach ,
and the adj oin i ng part of th e smal l i n testin e . There i s
n o swim - bladder. M i ttenhe im exam ined th i s some
what anomalous fi sh at Mcssina, an d came to the

con cl usion that the genus does n ot e ter the Mug i l o id
fam i ly, nor is i t a ganoid, as som e have supposed ,
si nce i t has neith er the hear t proper to that order n or
a heterocercal caudal . Further exami nati on of th e
bra in is n eeded

,
he says, to determ i ne its real aflinities.
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speci es have moderately compressed, scaly, fusi form
bodies

,
an d usual ly a si l very stripe al ong the flanks.

The dorsal s are two— the fi rst on e supported
,
as i n the

Mull e ts
,
by only a few Sp inous rays, not, however,

l im i ted to four ; and the ven trals are s i tuated under th e
bel ly. The premaxil l ar ies are very protracti l e, and
the max il lari es taper at thei r d istal ends— a form which
prevai l s al so i n th e Mugi lo id fam i ly

,
bu t i s u nusual

among other Acanthopteres. The teeth are slender
and sparse . The preorbitars are not serrated l ike the
teeth of a comb

,
as i n th e Mallets ; n ei ther have the

Atheri nes th e notch i n the upper j aw, nor the corres
ponding mandibul ar knob. The membranous siphonal
s tomach is only a l ittl e wider than the rest of th e
i ntesti nal canal ; th ere are n o pancreatic caeca ; and the
l i ni ng of th e bel ly is col oured by a black pigment. The
ai r- bl adder i s large ; th e eggs are l arge for th e size of
the fi sh ; and the vertebrae are more than doubl e th e
number of those of the M ull ets.
Though th e Atherin es sel dom exceed six or e ight

i nches i n length , yet, as they swim i n scul l s
,
and are

easi ly taken i n smal l - meshed nets ; th ey are fished i n
quanti t ies for sal e

,
and are esteemed to be del i cac i es .

The young espec i al ly
,
call e d Nonnat (nouveaux ne

'

s) , i n
Fran ce are prepared for th e table by frying i n a mass

,

or by boi l ing in m ilk . The speci es are numerous in
the seas of both hemispheres . One , th e Sand - smel t
(Atherz

’

na presbyter) , i s very abundant on the sou thern
coasts of England

,
and is procured largely i n Ports

mou th harbour , where it frequents the mouths of
sewers fal l ing i n to th e sea .

FAM ILY XVIII.— CHZETODONTS
Plate 9

,
fig. 45.

Cal l ed also Squamipennes, are a wel l - marked group ,
composed of pre tty

,
compressed fi shes

,
whose verti cal

fins are so covered _wi th scaly integ ument that th e
membrane i s mostly hidden , l eaving on ly the spi nes
and the t ips of th e j oi nted rays visibl e. In profi l e th e
body i s general ly oval , som etimes so h igh as to be
n early orb icul ar ; in other instances the l ength and
obl iqu i ty of th e dorsal and anal rays make the heigh t
greater than th e length , and the profil e i s m ore or l ess
rhomboidal . I t i s the gradual thinn ing off of the body
i n to the scaly fins wi thout a percep t ibl e l ine of dem ar
cati on

,
that gives th e pecul iar aspect to the Chaetodonts.

Some of these fish es have serratures on the preoper
onlum ; two genera have an u nusually strong sp i n e at
the angl e of that bone

,
an d other members of th e

fam ily have spi nes or protuberan ces on the forehead ;
but the maj or i ty are desti tute of armature on the bon es
of th e head . Very frequently some of the bones of
the skele ton swel l i n to bumps ; and one genus i s n amed
the Horseman , because th e crest of the skull resem
bl es th e helme t of a cavalry sold ier. These cran ial
bones are frequently brought to Englan d as curi os i ti es
by seamen

,
and are not u ncommon i n museums. Usu

al ly th e head i s smal l comparat ively , the shou lder of
the fish sl oping up h igh above i t ; the mouth especi al ly
i s smal l ; and the tee th are brush - l ike

,
or vi l l i form

,

s ometimes tricu sp id , and i n on e tr ibe trenchant. In
the typ ical gen us the teeth resembl e ha irs cl osely set

together, as the L i nnaean n ame of C/rwlodon i ndicates.
M os t frequently the dorsal i s perfectly singl e

, the sp ines
gr aduati ng in to th e fron t of the soft rays

,
which are th e

h ighest ; but occasi onal ly there i s a depress i on or notch
between the two k in ds of rays . In all cases th e caudal
i s di sti nct from th e other verti cal fin s.
The beau ty of th e Chaatodonts, as they are seen

sporting among the coral rocks i n th e pel l uc id trop i ca l
seas, caused Cuvier to compare th em to th e humm ing
b irds .

FAM ILY X IX .
- TEUTHYOIDS

These fishes have compressed , oval bodies ; smal l
months, wh ich are n ot pro tracti l e , and un iseri al teeth
on both j aws

,
th e pal ate and tongue being toothless .

The dorsal i s s ingl e
,
and occup ies much of th e back ;

th e anal al so is l ong ; and th e caudal, usual ly crescen ti c,
i s wel l separated from both . The ventral s are s i tuated
under th e ax i l lae of the pectoral s. In some genera

Pimclcpteriw,
assoc iated w i th Borirh’

a, form Dr. Gun ther’s
groupof PIMELEP’

I
‘ERINA, wh ich he ranks among the Sparoids.

The genera composing the fami ly are—Chastodon ; Clwlmo n;
fif egaprotodon (Guichenot) ; Heniochus ; Zanclus ; Histiopterus

( Sch legel) ; Epkippus ; Drepane ; Scamp/zagus ; Tum'ic/ztkys ;
Holocanthus ; Pomacanthus ; Plataaz; Psettas ; Hypsinotus

( Sch legel ) ; Pimelepterus ; * D ipterodon ; Taractes ( Lowe) ;
Brama ; Nemobrama ; Sclcedophilus (Cocco) or Ci'z

'

us ; S corpis ;
Pempheris ; Toxoles ; Hoplegnathus ( Richardson) , or Scarodo u

( Sch legel) .

One spec i es c al l ed Ray’s Sea- bream (Emma Rail) ,
i nhab i ts th e Bri ti sh seas

,
an d i t i s n ot very uncommon

on the coasts of Scotl and, Irel and, and England . It
spreads even to the Norway shores

,
an d is abundan t i n

vari ou s d istri cts of th e Medi terranean ; yet i t was l ong
supposed to be very rare i ndeed

,
an d has been correc tly

describ ed only very recen tly. I t i s the Castagnollo of
th e Genoese

,
an d the Palometa of the Span ish fisher

men , but was not nam ed i n old times so as to be

recogni zabl e now ; and the on ly Chaetodontoid ascer

tained to be known to the an c ien t Greeks or Romans,
i s the M ame, or Emperor of Japan (Holocantkus

imperator) , o f wh ich fElian gives a good descripti on
u nder th e name of Citkarwdus, menti on ing that it i s
an i nhab i ta nt of the Red Sea. The Chelmons, wh ich
inhabi t th e sea and ri vers of the India n Arch ipel ago ,
h ave long sl ender faces

,
wi th a small term i nal month ,

from wh ich they can project a drop of water with such
accuracy

,
as to strike i nsects from a distan ce , and

cause them to fall i n to the water
, so that they can

se iz e them . The Ch inese of J ava keep these pre tty
fishes i n vases

,
over wh ich they place an insect on a

thread or tw ig
,
that they may see th e Chelmons b ring

i t down . The Archers (Toxotes) , wi th a much larger
mou th

,
and a face al together diff eren t in form , procure

the ir prey i n th e same dex terous manner, and are said
to be able

,
at th e distance of th ree fee t or more

,
to

knock down an i nsec t off an aquatic p l an t
,
or from

the branches of a tree
,
by a Spurt of water . The

Zanclus cornutus i s remark abl e for hav ing a horn
over the eye ; and i t i s sa i d that i f the fish ermen of
th e Moluccas catch one

,
th ey bow the knee to i t

,
and

then return i t to the water .
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th ere i s a recumben t Spin e i n fron t of th e dorsal ; an d
i n several th e si des of th e ta i l a re armed by one or
more l ance t - shaped thorn s. The scale s are cycl o id ;
and the b ranchiostegals, usual ly fi ve i n number

,
are

sometimes only four.

The genera areAmphacmzllms, wh ich is remarkable for hav ing
the last. ray of the ventrals spinous, as wel l as the fi rst one ;
Acant/wrus ; Naseus ; Prionw

‘

u s ; Am
’

nurus ; Priodon ; and

Kerr
'

s.

They are phytophagou s fi sh es, al l of th em strangers
to th e European seas. A Seychel l e spe c ies is known
l ocal ly by the n ame of th e “ Coral Shoemaker.”

FAM ILY XX.
— AULOSTOMIDANS (Auloslomidw) .
Pl ate 10, fig . 49, 50.

In thi s group the face i s a prol onged tube
,
i n to

whose con struct i o n there en ter the n asal , vomer, pre
opercul um

,
interopercul um , pterygoids , and tympan ics

th e smal l m ou th
,
formed as usual of the premax i l l ar ies ,

maxil l ar i es
,
pal at ines

,
an d mandibl e

,
be ing suspended

at th e proximal end of the tube . The i n testi nes have
n o remarkabl e d i l atations , and few or n o pylori c caeca ;
and the r ibs are eith er shor t or whol ly absen t. The
branchiostegals are few,

and an ai r - bladder i s presen t.
In form the body varies considerably , from l ong an d
sl ender to short, high , and compressed. I t i s scaly

,

and i n some of the fami ly the scal es are m ixed w i th
radi ated pl ates. The dorsal s are two in som e genera

,

s i ngle i n others, and are preceded by strong sp ines or
bony shi elds ; or they are withou t that k ind of arma
ture . The anal is opposed to the soft dorsal and th e
caudal, which i s disti n ct from th em

,
has i n some a

l ong centra l fi l am en t.

The genera ai
‘

e— F-Zslularia ; f lu-lostmna ; Polypterichtbys

( Blocker) ; S ip/zones a ( Richardson) ; Centriscus ; and

They are n amed vulgarly Tobacco - pi pe fishesj or
Bouches- en-flute, and i n Germ any Ito/crenmauler.

The Trumpet—fish or Sea- sn ipe ( C’crztriscus scolozmm)
i s the only speci es that has been d i scovered i n th e Bri
t i sh seas, bu t i s so rare that on ly si x exampl es are
kn own to have bee n take n on our coasts.

FAM ILY X X L— CEPOLIDS (C'cpolccdcv)— BAND
i nsures—Pl ate 1 1, fig. 55 .

These are r ibbon - shaped or st i l e tto - formed fishes
,

possessi ng an anal , a poin ted caudal , and a l ong dorsal
wi th smal l scal es , and a m edium - si zed n on - protract i l e
month

,
wh ich is armed wi th slender

,
acute te e th . The

eyes are l arge or m iddl e—s ized
,
the stomach retort

shaped , and the pancreati c caeca ( unl ike those of th e
Scomberoids) are n e ither numerous n or compl icated .

The genera are— C
’
epola ; Lap/roles ;

”

To/mitts (Cocco)
Bibroniu ( id ) and Pelorz

'

.

The only British speci es resembl es th e Gob io id
germs Amblyopus i n genera l aspec t, and i s rare i n
ord inary seasons ; but i n som e years i t i s taken abun
dantly on the Devonsh i re coasts, where i t i s cal l e d the
li ed Band - fish ( Cepola rubescens) . Speci es of the

FISHES.
—Gomoms.

same genu s are known i n the Med i terran ean by the
n ames of Rougcolc, Calcynaz

'

ris, Cavagero, Freggia,
and L aurz‘a.

FAM I LY XXII . —GOBIOIDS ( Gobmlce) .
Pl ate 12

,
fig . 59.

In this fam ily the most characteri sti c gen era have
the ven tral s un i ted on the bel ly beh ind the pec tora l s
i n to a n obl ique

,
funn el - sh aped fi n , by con tinu ous m em

brane
,
whi ch not only joins th e bran ch ing rays of th e

two fins toge the r
,
but i s al so stre tched across i n fron t

from one Spi ne to th e o ther
, so as to form the proxi~

mal l i p of th e fu nnel . Some of the gen era , h owever,
have disti n c t ven tral s

,
and the fam i ly i s characterized

ch iefly by the simpl e rays of the dorsal being sl e nder
,

flex ibl e
,
an d n ot pungen t, an d by the simpl i city of the

i n testi nal canal
,
which has but very sl igh t di latati ons in

i ts course
,
no caecal protuberan ce of the stcmach, an d

no pancreati c caeca . Many have a con i cal pap i l l a
beh ind the ven t at th e origi n of th e eff eren t duct of
th e reproducti ve organ s. The head is n ot armed by
serratures or sharp points

,
but th e scal es are often

pect inated or strongly c i l i ated . Considerabl e vari ety
exists i n th e form of th e dorsal , wh i ch i s sometimes
si ngl e

,
som etimes doubl e ; and the caudal is i n some

spec ies poi nted
,
and un i ted to the dorsal and anal ;

i n other s disti nc t and truncated , rounded , or crescen ti c .
The teeth are very vari ous . The branchiostegals are
five i n number .
The genera are—Cobras ; C

'
ltcenogobz

’

us (Gi ll) ; Lepido

gobiu-s ( id ) ; Euclenogobz
'

us ( id ) ; Gobioz
'

des ; Apocrg/ptcs ,

C/twturiclztbys (Richardson) ; Tryptl uc/zen ; Amb
diam ; Tridentiger ( Gil l) ; Tri cenop/zorus Periophl/eu l

mus ; Boleop/rt/mlmus.

The Bri tish spec i es are th e Bl ack Goby ( Gobius
m

'

yer) the Doubl e - spotted Goby ( G. ruthensparri) ;
the Freckled Goby ( G . minu tas) ; th e One -spotted
Goby ( G . unz

’

punctatus) ; th e S l ender Goby ( G . gra

cilis) ; and the W hite Goby ( G . ( dims) . None o f
th em are of th e sl igh test importance i n an economi cal
po int of vi ew. The Gob i es are not the fi sh es named
Kob ios by Ar i stotl e , often produced at feasts , s inc e
that natural i st describ es these as possessed of numer
ous pancreati c czeca. Cuvi er was i ncl i ned to bel i eve
that Phycis (P /i ulcz

'

s or P /zuca) was the Greek name
for on e of the Med i terranean Gob i es , and Ari stotl e i s
qu oted as describi ng the P ita/5 2's to be a littoral fish

,

and th e only mar ine one wh ich constru cts a n es t of
l eaves

,
wherei n i t deposi ts eggs . Now Ol i v

,
i reports

that a mal e Goby of that sea
,
which i s al so the first

named of our Bri tish Speci es
,
bui lds a n est of sea

weeds an d zostera, and after th e femal e has there
pl aced her eggs, watches over th e deposit 'during th e
per i od of hatching, extending h i s supervi si on to the
young un ti l th ey are abl e to sh i ft for th emselves .
Many members o f th e fam i ly pass a part of th e day on

sands l eft wet by the ebbing t ide
,
hunting insects and

m inute crustaceans
,
an d seem ingly carryi ng on th e

oxygenat ion of the bl ood by the direc t act ion of the
atmospheri c ai r on the moist g i l ls. Many of these
fi sh es, perhaps m ost of them ,

can move the i r eyes
separately

,
l ike a chamel eon

,
turning

'

one upwards and
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th e h ab i ts of the Shanny (Blennius pholis) A
spec imen of th i s fish was brough t to m e on the 3rd of
Jun e. On placing i t i n a gl ass vesse l of sea- water

,
i t

appeared perfectly qu i et for som e hours
,
bu t at l ength

became restl ess, and made frequent attempts to throw
i tsel f out of the water. I t then occurred to m e that on
a former occasi on , when occupi ed by the sea - side

,
I

had a Gattoruginous Blen ny i n a vessel wi th some
Actim

'

ce and Serpulce, which regu larly passed a porti on
of i ts time on a ston e I therefore pl aced a pebb l e i n th e
gl ass. The Shanny immediately l eaped on i t com
pletely ou t of th e water. I t therefore appears that
th ese changes of medium are n ecessary to i ts ex isten ce.
On goi ng to the fron t of th e house , I perce ived that i t
was n ear l ow water . Knowing that i t wou ld flow ti l l
ten o’cl ock that n ight , I watched the movemen ts of my
l i ttl e cap tive , and as the cl ock struck , had th e gratifi
c ati on of seei ng i t pl unge agai n i nto i ts n atural e lem ent .
I t has now been five months i n my possessi on , and has
proved throughou t that peri od a regu lar and correct
tide~indicator. I was wel l aware that these fi sh are
constan tly l eft by th e reced ing tide on th e rocks

,

remain i ng conceal ed i n smal l ba s ins or h oles under the
weed

,
t i l l th e return ing fl ood ; st i l l I was not prepared

to see a fi sh vol un tari ly qu i t th e water
,
an d pass so

l arge a porti on of i ts ex istence i n a difier'ent element,
and by i nsti nct a l one time i ts changes so exactly.

W hi l st i n the water th e col ours of the Shanny are
l ess strongly marked ; but after be ing a shor t tim e
exposed to

,
an d inh al ing atmospheri c ai r, the col ou r

changes to a deeper brown
,
and the m arkings becom e

n early bl ack
,
with a regul ar seri es of .wh ite spots above

and fol l owing the course of the l ateral l ine . I have
noticed that i t has the power of al teri ng i ts posi tion on
the ston e wi th great faci l i ty

,
by mean s of its pectoral

and ventral fins . At times i t recl i nes on its side ; at
others i t is perfectly erect, resti ng on i ts broad pee
torule

,
and turn ing i ts h ead from side to s ide. It w i ll

take crumbs of bread and smal l earth - worms , two or
three a day being su fficien t. I t con ti nues in good
heal th

,
and has become so fami l iar as to take i ts food

from my hand ; an d i f it i s n ot attended to , W i l l dash
the water abou t to l et m e know th at he i s on the l ook
ou t for hi s b i t of meat o r r ice .

”

The Eel - pout (Zoarces viviparus) bri ngs forth i ts
young al ive ; and the apodal VVolf- ti sh (Anarrhichas
lupus) i s remarkab l e for i ts form idabl e tee th , and the ir
unusual form .

FAM ILY XXVI . —LOPHIOIDS ( Loplmdw) .
Pl ate 12, fig . 62.

The most obvious pecu l iari ty of the fish es of th is
fam ily

,
i s th e l engthened arm which supports the pec

toral fin
,
whence the German ichthyol ogists cal l them

Arm- finners, correspon d ing to th e Fren ch designati on
of fishes havi ng ped icul ated or sti l ted pectoral s . The
skel eton s of the Lophioids are fibrous , though bu t l i ttl e
i ndurated

,
and in some gen era are i n great part cartila

ginous. No bone - corpuscles enter into thei r composi
t i on

. Scal es are rarely presen t, except i n the form of
tubercl es

,
or of grain s supporting sp ines, wh ich occur

in some genera. The sub - orb i tar bon es are absen t ;

FISHES.
— Lopm orns.

and the gi l l - open ings are restri cted to a round hol e , or
a short vert i cal slit. Most of these fi sh es have strange
and rarely handsome forms. Some h ave enormously
large heads ; others are oval and compressed ; an d others
agai n are greatly depressed

,
th e breadth being aug

mented by the l ateral ly expanded p ectoral s . The
dorsal s are two

,
often wi th som e detached flex ibl e or

sp i nou s rays on the head ; more rarely there is only a

F ig. 23 .

Three- spotted Cheironect (Ch ironectes trisignatus) .

singl e dorsal pl aced far back. The ven tral s h ave five
or fewer branch ing rays, wi th or wi thou t a spi n e , an d
are mostly pl aced before th e pec toral s . The caudal i s
dis ti n ct from the dorsal and anal . Gen eral ly th e
branchiostegals are si x i n number . Some members of
the fam ily have gi l l s o n only three of th e branchi a l
arches ; in others, four arches bear gi l l s. Many have
l arge stomachs ; i n al l th e pancreatic caeca are few ;
and the ai r - b ladder

,
t h ough presen t i n some genera, is

absen t i n th e greater number.

The genera are— Lophius ; Ckeironectes , Brackiom
’

c/zlhys

(Bleeker) ; Halieutea ; Batrac/ms ; Ceratias ; and Citaunam.

The only Briti sh speci es i s th e Angler, Briarbot, or
W i de - gab (L ophius piscatorz

’

us) , a fi sh most remark
abl e for th e capac i ty of i ts mouth as compared to the
si ze of its body, and the bag- l ike expansi on of i ts
branch iostegous membrane. Though common enough
on th e south - coast of England, i t i s often exh ibi ted as
an u nknown fish . I t i s reported i n almost all ichthyo
l ogical treati ses to be i n the h abi t of attracti ng other
fishes i n to i ts c avern - like maw , by dangl i ng the pi ece
of membrane attached to on e of th e l ong flexibl e dorsal
rays

,
wh ich r ise from the h ead , as an angler does h i s

bai t or atificial fly ; but I have n ot been able to d iscover
any accoun t of th i s process rel ated by an eye - wi tness .
The story occurs first i n Ari stotle ; and Pl i ny i nstances
the Sea- frog

,
cal l ed th e F i sher

,

” as a n otabl e i n stance
of address in fishes

,
wh i l e the modern s have repeated

the story one after th e other
,
seem ingly wi thout i nqui r

ing i nto its truth . The Angl er i s common i n muddy
harbours and ti d eways, where i ts entic i ng bai t coul d
scarcely be v isibl e and when taken i n such pl aces, i ts
stomach is general ly wel l stored wi th fi shes or cru s
taceans. I t is rarely or never brough t to tabl e i n
England. Democri tus, as quoted by Pl iny, says that i f
the tongue of thi s fish be p l ucked ou t wi thout any other
part adhering to i t

,
and the fi sh i tsel f re turned al ive

i nto th e water
,
then the tongue be ing l aid above the

hear t of a sl eep ing woman
,
she will gi ve a true reply to

any qu estion pu t to her. W e have not heard that th is
mesmeri c process has been revi ved i n modern t imes .
The Toad - fish of th e Uni ted States (Batrac/ms carie~
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rnorrnnus.

The genera are—T/Lyrsites ; Gempyl-as ; Lep -

z
’

dozms ; TTic/ti

w as ; Epirmula ( Poey) ; Dicrotus ( Gunther) ; Aplaan0pus ( Lowe) ;
andRaveltus ( Valene) .

The Scabbard - fish ( Lepidopus argyreus) has been
taken on the Devon sh i re coas t , an d i s th e o nly Br i t i sh
member of th e fam ily . Young ones n ot more than
ten i n ches i n length have bee n seen

,
but th e ol d fi sh

e xceeds five fee t . One of the l atter was i n th e ac t of
swimming i n Sal combe harbou r w i th amaz ing vel oci ty ,
with i ts h ead raised ou t of th e water

,
when i t was

k i l l ed by a blow from a fisherman’
s oar . Ruvetluspre

tiosus of Cocco is s tudded wi th bony sp in es on the body .

FAM ILY XX IX .

—SCOMBRIDES (Scombridce) .
Pl ate 10, figs. 51 , 52 .

The Scomberoi d or Mackere l asp ec t of th is fam i ly i s
e as i ly recognizab l e

,
prov ing the assemblage to be a

natural one . The Tunni es
,
which are i ts m ost ac ti ve

and powerful m embers
,
have bone—corpuscl es i n th e ir

skel etons
,
and th us form a transi ti on to the P l/g/ sos

tomes, whose bony fram ework is gen era lly bu i l t up of
true bone

,
and not m erely of osteoi d s tructure , like

those of the Tcleostomz', or Acanthopteres i n gen eral .
The tex tu re of th e bones of th e Scombrides i s for

the most part l o osely fibrous
,
pene tra ted by an o i ly

secretion
,
but wi th a smal l qu anti ty of earthy matter

compared to the i r exten t o f su rface . Th is gives great
l ightness to th e skele ton , an d accords wi th the habi ts
of th e mackerel tr ibe , whi ch l i ve on the surface of the
ocean

,
and del igh t in sk ipping i nto the ai r, such m oti on s

being effected by the ir s trong caudal muscl es , col ou red
in part wi th red b l ood . The tai l a t th e setting on of
the caudal fin

,
i s m uch more sl ender than i n other

fi shes
,
but tapers gradual ly from the fus i form or com

pressed body and the crescen ti c or swal low - ta i l ed
manner in which the fi n expands, gives i t mu ch power
as a propel l er . In many speci es the sides of th e tai l
are keel ed

,
and they are al so frequ ently protected by a

r idge of scu ti form poin ted plates .
The scal e s are in th i s fam i ly general ly smal l , tender,

and smooth ; sometimes lost in a sh in ing nacry surface ,
as in the common mackerel .
In most Scombrides the joi nted porti on of the dorsal

fin i s separated from the sp ines by a n otch , or by a
naked space

,
and the m embran es are gen eral ly del icate ,

d isappearing par ti al ly with age . Sometimes th e sp i nes
of the dorsal stan d s ingly

,
each w i th a smal l tri ang ul ar

m embrane beh ind it
,
or withou t a membran e at al l ;

and not u n frequently the poster i or tufted rays of th e
soft dorsal an d anal are s imi l arly i sol ated

,
i n wh ich

case they rece ive the appel lati on of p innul es (fimsses

pinnules of Cuvier) . In th e maj or ity of the gen era
,
at

l east two of the anal Spines ar e detached i n fron t of
that fin. Most genera l l y the ventral s are s i tuated
u nder th e pec toral s

,
bu t i n some rare in stan ces they

are absent . Some spec ies have a shor t obl ique cuta
neous crest on the base of each side of each l obe of th e
cauda l fin . No armature ex ists on the opercul ar
p ieces of these fishes . The branchiostegals commonly
number seven ; sometimes , however , there are n o more
than si x

,
and i n oth er i n stances th ey amount to e igh t.

In the struc ture of the j aws
,
the Scombrides resembl e

F ISHES. SCOMBRIDES.

flfi ’

galnspis. Decapterns , Solar, Cam ngioidcs, Lcioglossus,
Uraspis Selaroi dcs, Leptaspis, and Gnathonodon, are dismem
berments of Gamma, wh ich are not adopted in the catalogues
of the Bri tish Museum by Dr. G iinther.

th e other Acanthopteres, i n hav ing the upper l i p bor
dered whol ly by th e general ly denti ferous premaxil
laries. The edentu l ous maxi l l ar i es l i e i n th e m embran e
beh i nd

,
and approach the corn er of th e mou th only

when the j aws are widely extended. They are not

serrated ; and a sim i lar smooth ness and absence of

projecting angul ar p oin ts prevai l s i n th e h eads of
these fi shes

,
which have very gen eral ly th e form of

compressed cones, adapted to swi ft m oti on through
the water.
The numerou s pan creati c caeca are often so conj oi ned

as to form a tol erably compact gl an dul ar mass. Most
of th e Scombrides have a l arger and m ore compl i cated
brai n than the gen eral ity of fi sh es . The stomach i s
l arge and caccal

,
w i th folds of th e i nternal membran e

that greatly exten d the surface . Some spec i es h ave
an ai r - bl adder ; others , even i n th e sam e genu s, wan t
tha t organ .

All th ese characters can not be found i n every
member of th e fam i l y

,
being vari ously combined i n

varying n umbers i n th e d iff eren t groups. The fam i ly
as here restr icted i s l ess extens ive

,
bu t more n atural

th an i t was as propounded by Cuvi er
,
hav ing been

made so
,
by the separa ti on of some of h is sec ti on s of

genera .

The genera are— Scomber ; T/zg/ nnus; Auxis ; Pelmngs,
Cybium ; Naucrates ; Elccate ; n sz

'

ptera ; Tracharas ; Caren.

gic/zt/tys ; Caranx ; Argyrez
'

oszas ; M icroptev
'

yrc ( Agassiz ) ;
Seriola ( Gun ) ; Scriolclla ( Guichenot) ; Seriolic/etliys ( Blocker) ;
Nauclerus ; Porthmeus ; Cirorincnms ; Lie/via ; Tcannodon; Tra
c/zinotus ; I

’
alhmrus ( Dekay or Fummelns, Gunther) ; Paropsis

( Jenyns) ; Olistes ; Scyris ; Lac/arias ; Pscues ; Nomcus ; Gus

leroc/rz
'

sma ( Richardson) ; Cubiceps ( Lowe) ; Ncptomcnus
( Gunther) , Platyslethus ( id )
The Bri ti sh spec i es are —the Mackerel (S comber

scombrus) ; th e Span ish Mackerel (Sc. colz
'

as) ; th e
Dotted Mackerel (Sc. pzmctatus) ; th e Tunny (T/rymms
vulgar

-is ) ; the Bon i to ( Th. pelamis) ; the Bel ted
Bon i to (Th. brachy/ptcrus) ; th e Germon (T/z. ala

longa) the Pl ai n Bon i to (Auxis vulgaris) th e Pi l ot
fish (Naucm tes ( hector) ; the Derb i o (Lie/tie glaucus) ;
and the Scad (Trachurus vulgaris) .
The Seombrides are obj ects of fisheri es , i n th e Med i

terran ean and other “seas
,
as extensive an d importan t to

the mari tim e popul ati on s th ere as th e herri ng fish eri es
are i n the north . The Tunny is on e of th e largest of
marin e fi shes, si nce i t attai ns the weigh t of on e thou
sand pounds or more ; when under three hundred
pounds , i t i s termed by the Sards mezzo - tonne or “half
tunny.

” Ari stotl e m en ti on s on e that weighed twel ve
hundredweigh t. The abundance of these fi sh es i n
the Bosphorus

,
i s sai d to have been the or igi n of the

name of Golden Horn appl ied to th e port of Byzan
ti um . The Tunny fishery was establ i shed i n a very
early age by th e Phoen i ci an s on the coasts of Spain ,
both on th e M ed i terran ean and Atl an ti c sides of th e
pen insu l a , an d the fi sh is represented on the m edal s of
Carteja and Tartessus.

The Tunny fish ery of Si ci ly has been desc ribed i n
a Spiri ted manner by Brydon e an d Dumas

,
to whose
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al luded to by Brydone , and foun d that they were n ot
G reek, but a m ere jargon n ot traceabl e to any k nown
language . I t wou ld be wel l to compare th em wi th
Hebrew, as they may be a remnan t of the an c ien t
Phoen ic ian tongue . Strabo descr ibes thi s fi shery ,
which he believes was as anci en t as th e days of U lysses.
The flesh of the Sword - fish i s excel l en t, resembles beef,
and i s gen eral ly dressed i n form of steaks. I t i s pre
served by sal t ing

,
and the fins are prepared i n Si c i ly ,

and sold under the n ame of Callo. The h igh ly - esteemed
Ura’on of the anc ien ts was cu t frornt he tai l .
The grea t strength of th e Sword - fish renders i t a

form idab l e en emy
,
and i t i s abl e to use i ts beak w ith

fatal e ff ect. It sometimes dr ives th i s weapon through
the planks of a shi p

,
and spec imens of beams so trans

fixed are not unfrequent in museums.*

FAM ILY X X X IH .
— TfENIOIDS (Tcenicedce) .

Pl ate 1 1
,
fig. 57.

These are sword - shaped or tape - l ike fishes, wi th a
smooth n acry sk i n

,
contai n i ng del icate m icroscop i cal

scal es, and bands of sof t or hard tubercle s imbedded
i n the th i ckn ess of th e sk i n . Some h ave rows of super
ficial bony sh i elds. The dorsal fi n extends n early the
whol e length of the back

,
and its fron t rays, standing

on the head or nape
,
are general ly tal l. The caudal

FISHES.
- Ormsunorns.

vari es wi th the genus . The anal i s absen t. The ven
trals are sub - brachi al

,
an d i n som e are smal l

,
and

composed of six rays ; i n others very l ong, and con
sisting of only on e or two rays. The joi n ted rays
are not branched , and th e rays of al l th e fins are so
fragi l e that a complete sp ec imen has scarcely ever been
obtained . The mouth i s smal l an d protrac ti l e . The
skel eton i s fibrous

,
but has l i ttl e compac tness , and is

easi ly i njured . The stom ach i s p rol onged below the

pylorus i n form of a con i cal bag, and the pancreat i c
caec a are very numerous. There is no air - bladder .

The genera are Trackgmterus ; Regalecus ; Gymnetrus ; and

The unusual forms of these fi sh es render them i nter
est ing. They are wel l nam ed Taenioids or Ri bbon
fishes, because of the i r th in ness an d l ength , which in
som e extends to betwee n twenty and th i rty fee t. The
ten dern ess of th e i r fi n s

,
and the br i ttl en ess of th e i r

bon es , unfi t them for con tend ing wi th a rough sea, and
i t i s probabl e tha t th ei r hab i tual res idence i s in the s t i l l
waters of considerabl e depths ; yet th ei r col ou rs are
bri l l ian t and beau ti ful . They are obta ined ch iefly
after storms, by wh ich they are thrown di sabl ed on th e
sh ore . The Bri ti sh spec ies are the Vaagmaer (Tra
chypterus bogmarus) , and Bank ’s Oar - fish (Regalecus
Ban/csii) .

ORDER V .
—MALACOPTERES OR PHYSOSTOMES .

MALACOPTEROUS fi sh es have the i r fin s supported by
jo inted or branch ing rays

,
n ot associ ated with spi nes as

i n the preced ing order ; though i n some cases, and more
espec i al ly i n the Cyprinoi d fami ly

,
one or more of the

dorsal rays are stou t
,
round

,
tapering

,
an d stid, l osi ng

by age thei r j o ints
,
which are v is ibl e i n th e young fi sh ;

but in these i nstan ces the characteri st i c ventral sp in e
of the Acanthopteres i s absen t. Another importan t
character of th is order

,
i s the presence of a pneumatic

tuba leading from the cav i ty of the a ir—b ladder to the
oesophagus or stomach— hence the appel l at ion of Phy
sostomes. The g i l l s are free

,
w i th a s ingl e operc u lated

external Open ing on each s ide
,
these Open ings be ing i n

on e or two groups only ; approx imated on the throat so
as to appear l ike on e ; the arter ial bulb i s val vular a t
i ts or ig in only the scales are cycl o id or absent ; and i n
general the bones conta i n radiated

,
osseous corpuscl es

,

these organisms being absent merely in a few m inor
groups of th is order.
The Malacopteres have been d iv ided i n to two sub

orders by the presen ce or absence of ven tral fin s
,

namely, i nto SERPENTIFORM APODALS (Apodes) and

The most recent instance that has come to our knowledge
is that of the harque M aud of Tynemouth , wh ich sprung a leak
on her voyage homewards from Ceylon. She arr ived in the
Tyne towards the c lose of May, 1860, and being pu t into the
middle dock for repairs, one of the planks under the bi lge wasfound to have been ‘

perforated by the beak of a Sword‘ fish
,
a

piece of the beak , nine and a half inches long , having beenfound st i l l stick ing in thewood—Newspaperparagraph.

MALACOPTEROUS ABDOM INAL S ; the ventral s when '

presen t i n th is order be ing s i tuated on the bel ly .

FAM ILY I .
— OPHISUROIDS

Pl ate 2, fig . 8 ; Pl ate 1, fig. 5.

This fam ily bel ongs to the SERPEN'
I
‘

IFORM APODAL S,
a group of fish i n which the predom i nant aspect i s that
of a l ong th ick worm

,
covered w i th a sl imy sk in

,
for

the most p art scal el ess
,
but i n two or three fam i l i es

produc ing smal l imbedded scal es. The fins
,
general ly

l ong an d low
,
are supported by simpl e rays

,
not jo inted

,

but of a very soft texture. Some groups want the pec
torals as wel l as the ventral s , and are therefore termed
both abrachial and apodal . A few genera are desti tute
not on ly of these l ateral l imbs

,
but al so of vertical fins

,

and therefore exh ibi t ex ampl es of fish whol ly withou t
fins. Ribs are n ot devel oped i n any of the Serpentiforrn
Apodals, excep t i n th e Congeroids, which have an
ex traord inary n umb er of these processes.
The Ophisuroids have caecal stomachs , that i s, a bag

l ike protuberance ben eath the pylorus of that vi scus , but
they have n o pylor ic caeca. Dr. Kaup

,
i n h is recen t

very comple te revi ew of th e Apodal sub - order
,

* d iv ides
i t i n to two sec ti ons

,
one h aving the posterior open ings

of the nostri l - tubes exter ior to th e mou th
,
and clearly

v isibl e on the s ide of the face ; th e other having the

Catalogue of Apodal F ish in the Bri t ish Museum, 1856.
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posteri or n ostri l s conceal ed by a fol d of wh ite integu
ment wi th i n the edge of the l ip . These divisi ons are
n amed respect ively phaneromycteres or exposed n os
trils,

" and m'

yplomycteres,
“ con ceal ed n ostr i l s.” The

la tter d iv is ion i s con term inous wi th th e s ingl e fam i ly of
Ophisuroids, which, i n add i ti on to the character deri ved
from the pos i tion of the nostri l - tube

,
has another i n th e

naked t ip of ”

the ta i l , projec t ing be tween th e upper and
l ower vert ical fins. In some of the genera the pec toral s
are very smal l , but th ey are not whol ly absent i n any
Ophisuroid. Though the gi l l - openings are lateral , yet
as th ey are frequen tly l arger i n the Ophisuroids than
in other members of th e Serpenti form Apodal group;
and are moreover pl aced l ow on the s ide of the n eck

,

there i s often bu t a very narrow i nterval between them
on the threat. The Ophisuroids have a smooth muco id
skin , desti tute of scales . In som e of them smal l cu ta
n eons tags fr inge th e upper l ip

,
and i n several th e

prox imal ends of the nostr i l - tubes protrude l ike barbels
on the si de of the sno ut .
This fam ily bel ongs to th e warm er parts of both

oceans. A few members of it i nhab i t the Mediterra

n ean , and on e speci es passes northwards al ong the
Span ish coas ts to th e Bay of Bi scay .

The genera are— Leium nus ; Centruroplzis ; Paecilocephalus ;
.ll t

'

crodortOphis ; Cmcilopltis ; Ophz
'

surus ; Herpetoiclulzys ;
Brachysonwpkis ; Elapsepsis ; flf yslriopltis ; fil araev sls ;
Ec/u

'

opsis ; LeptorlzinoP/zis ; Pisodonop/iis ; Lamnostoma ; An

gu isaras ; Sphagebranchus ; Gi rrltimurcena ; Callecltelys ; Ic/t
( ltynpus ; Oplt

-lsurapltis ; Zl'Iyrop/tis ; illurwm
'

chthys ; and

Illyrus (Kaup. Cat.)

FAM ILY II. -ANGUILLIDS (Eel Family) .
Pl ate 1

,
fig. 6.

This group contai n s bu t on e genus (Anguilla) , and
its members

,
the Eels

,
are anadromous fishes

,
som e of

them l iv ing and dying i n fresh water
,
and m igrat ing

merely from r iver to l ake and back agai n after spawn ing ;
but general ly they descen d i n autumn from the upper
stream s to th e estu ar ies

,
where th e m ixture of fresh

and sal t water rai ses the temperature , and there depos i t
the ir spawn . In th e ensu i ng spring the young may be
observed ascending rivers

,
i n dense col um ns

,
cl ose to th e

banks, swarm i ng up th e moist gates of we irs and l ocks,
and overcom ing oth er obstacl es to th e ir upward course .
Th is movemen t i s cal led th e Eel - fare .

L ateral gi l l - open i ngs
,
wi th opercu l a and bran ch io

stegals ; conspi cuo us pec toral s ; th e end of th e tai l
encompassed by the un i on of the dorsal and anal ; and
l ongish , oval , cycl o id scal es imbedded i n the muco id
ski n , transversely and obl iqu ely, so as to resembl e
l attice - work—are characters o f the fam i ly

,
and of the

s ingl e genu s i t conta ins . Card - l ike or v i l l i form tee th
arm th e jaws. Dr. Kaup has described

,
i n h is Cata

l ogue , for ty - five speci es
,
wh ich are gen eral ly d i ff used

i n th e fresh waters of both the n orthern and southern
hem ispheres , and doub tl ess the numbers wi l l be greatly
augmen ted by future i ch thyol ogists

,
s i nce h i therto col

l ectors have gi ven bu t l ittle attention to the fore ign
members of the genus .
As furn ish i ng a n ourish ing food

,
Eel s are i n much

request, though the Cel tic races general ly, and some
o ther nati ons

,
entertai n a prej udi ce against them because

ANG U I LL IDS.

By S tubbe Eel s were meant probably th ick , short ones,
and if the term nine- shaft be equ ivalent to “ nine- eyes,

"
the

second k ind of Eels were Lampreys. A shaf t mom/e was a
measure of leng th equal to about halt

'

a foot , but four and a half
feet wou ld be a very extraordinary leng th for cc ls.
1
’ The amount of Eels brough t annual ly by sea to London has

been stated at seven hundred tons l— {S immons ’ Cur. of Food) .

of the ir resemblan ce to serpents. Anguilla, th e L at i n
name for the Eel

,
i s reta ined i n m odern I tal ian , and

means i n fact a l i ttl e serpen t. In th e tim e of Juvena l
Eels were consumed by the popu lace a t Rome , bu t
were desp ised by the weal thy cl asses on accoun t of the i r
feed ing i n th e sewers . No su ch disl ike appears to h ave
been en terta i n ed i n Englan d i n after - t imes ; and the
cel laress of Bark ing Abbey i s ordered by the statutes
of that rel igious ho use to provide “ Russ aul x " (Rus
sel e t pears?) “ i n Len ten , to bake wi th Eles on Shrove
Tuesday

,

" and to . have Stubbe Eles and Nin e - shaft

I n London at the presen t day Eel s are a favouri te
del icacy of the working cl asses . Vast quan ti t i es are
consumed i n mak ing a r ich soup or stew

,
wh ich i s sol d

i n pennyworths n ear coach - stands
,
bei ng cooked on the

spot o ver portabl e furn aces . Eel - pi e houses are al so
numerous on the banks of the Thames, wherei n th i s
fish i s served up to a h igher cl ass of custom ers. In
Mayhew ’s work on L ondon Labour

,
ten m i l l i ons of

Eel s are stated to be sol d an nual ly i n th e m etropol i tan
fish~markets

,
weigh ing

,
at si x Eels to the pound, nearly

one m il l ion si x hundred thousand pounds . Du tch
fi shermen are the chi ef suppl iers of th is arti cl e of food ;
bu t considerabl e quanti ties are imported from Ireland ,
Eel fisheri es be ing establ i shed on th e Shann on and
el sewhere i n that A great consumpti on o f
Eels al so takes pl ace i n the manufactu r ing d is tric ts of
Engl and

,
so tha t a l together

,
though they cannot be

classed as an imp ortan t i tem i n the stap l e food of the
nati on

,
they are u sefu l as' a variety of d iet

,
an d a cheap

luxury. Eel s are taken i n th e fenny d istri c ts by
barbed spears of several prongs

,
wh ich are plunged

i n to the mud and wi thdrawn agai n
,
often w i th on e or

more Eel s impal ed on the barbs. I n r ivers a more
regul ar fish ery i s carr ied on by fix ing a barr ier of wi cker
baskets across the stream . Many are al so caugh t by
hooks

,
ba i ted wi th worms or fish

,
and se t over - n ight.

Fros t or br igh t moonsh ine are adverse to success i n
th is k ind of fishery. The New York marke t, accord ing
to Dr. M itchill, is suppl ied w i th Eels at all seasons , th e
fish ery being carri ed o n i n summer by eel - pots , n ets ,
or by bobb ing i n th e even ings w i th a bunch of tough
bai t ; i n w in ter Eel s are procured by speaiing i n the
m ud .

Charlevoi x i n h i s “ H i story of Canada , 111. 1 70, g ives
the fol low ing n ot ice of a product ive Eel - fishery estab
lished above a cen tury ago on the Sa in t Lawrence.
In the course of the r i ver between Quebec and Tro is
Riv ieres a prod igi ous quanti ty of large Eel s are taken
i n th i s man ner . On the wet beach

,
exposed to the

atmosphere by the ebb - tide
,
boxes are bu i l t a t certain

distances ranged oppos ite an i ncl osure of hurdles,
through wh i ch the Eels can not pass . Hedges of in ter
l aced wil l ows d iverge from the mouth of each box and

run to the l i n e of hurdl es
,
tufts o f grass be ing attached

to them at intervals . W hen the fl ood - t ide has covered
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th e whole erecti on
,
th e Eels

,
which always fol l ow the

edge of the stream , an d are attracted by the verdure ,
crowd al ong the hurdl e - pal i sade i n vast n umbers

,
enter

between the wi l l ow - hedges
,
and are by them guided

in to the box - traps that are often fi l l ed i n a si ngl e t ide .
These Eel s, Charl evoi x says, are larger than the Euro
pean ones

,
are very o i ly

,
and whatever be the care

bestowed i n cooking them
,
always re tain a wi ld flavou r.

They are supposed , he i nforms us , to descend from
Lak e Ontari o

,
an d to return th i ther aga in because of

the persecuti on they en coun ter from the \Vhite Por
po ises when they reach the t ide—wav. The descen t
of Eels to es tuar ies for th e purpose of Spawn ing was
unknown to Charle voi x .

FAM ILY III .- MUR}ENOIDS (ZlI urmzwdw) .
Plate 1 , fig 4 .

This fam i ly
,
l ike th e preced ing on e

,
bel ongs to that

d ivisi on of the Serpenti form Apodals i n which the pos
Fig. 35 .

FlSHES. Munamoms.

No Spec ial fi shery has been establ ished
,
as far as we

know , for the capture of th e num erou s fi sh of th is
fam i ly , common ly cal l ed Marries ; and we kn ow l i ttl e
of the ir hab i ts beyond the i r be ing bold and voraci ous
an imals . One cal l ed P ipiro by the n atives i s m en

The P ipiro (Pmcilophis variegata) .

tioned i n n arrati ve of Cook’ s th i rd voyage as inbah
i ting the reefs of Palmerston Island , and i nstead of
shunni ng i ts pursuers

,
com ing fiercely towards them

,

raisi ng i ts head out of th e water and attempt ing to
b i te .
A Murry , which i s not uncommon on both sides of the

Atl an t ic , as well as i n the Austral ian seas , occas ion al ly
appears off the coast of Cornwal l , an d is abundan t i n
th e Med i terran ean ; i t bears th e sci en tific appel lati on of
llf urccna helmet . Dur ing the Empire the Romans, taking
advan tage of i ts ab i l i ty to l ive i n fresh water

,
kept th i s

fi sh i n stews ; and Pl iny rel ates inhis “Natural H istory"
that V edius Pol l io

,
a Roman kn igh t

,
one of the int imate

fri ends of Augustus Caesar, proved the fierceness of
these fish by throw ing condemned sl aves into hi s fish
ponds to be devoured by them ; n ot , says Pl i ny , that
he l acked wild an imals wherewi th to feed hi s fi sh

,
bu t

because he was of too tender a nature to behol d an
ent i re man torn to p ieces in any other way ! Caius
Hirrcus

, who kept stews for Murri es, presented the
publ ic with six thousand of these fi sh when Caesar

terior nasal orifices are exteri or to th e l ips
,
and are

exposed to v iew . In its members al so the g i l l - open i ngs
are lateral

,
one on each s ide , wi th a considerabl e i n ter

m ed iate space bel ow ; the i r sm ooth an d sl ippery sk i n
i s desti tute of scal es

,
and thei r haunts are almost excl u

sively marine . They are abrachial as we l l as apodal ,
an d som e forms

,
be ing al so desti tute of ver tical fins

,

are whol ly apterous (finless) .

The denti t ion varies wi th the genus. The genera are

]l'lurcm a ; S idera ; Enchelynassa ; Eurymyctera ; Ezrchelycore;
T/1.y7

°

soidea L ima-murazna ; Polynranodon ; Chamiomurmm

fif u raenoblenna ; Paecilophis ; Gymnomurazna ; Aplat/ialmiclzt/iys

Uropterg/gius ; Apter ic/dliys ; Primnoflzonus ; and

for an accoun t of which the student is referred to
Catalogue.

tr i umphed as d ictator . Llcmius Crassu s trained his
M urr ies to be obed ien t to his voi ce ; Hortensi us Orator
i s sa id to h ave form ed so strong an attachment to a
Murry that he wept when i t d i ed ; an d Anton iu s
Drusus adorned on e that he loved wi th earri ngs . The
Murries brought from Tartessus, wh ich were much
esteemed by th e Romans , were al so of the spe cies
n am ed Jil urama Izelena , wh i ch s t i l l abounds at Cadiz
an d the Stra i ts of G i bral tar. Brydone says that th e
Murr ies of the Faro d i Mess ina were the finest ti sh he
ever ate

,
so that i t was probably merely th e greater

cost of those which were obtained beyond the Pi l l ars
of H ercul es that gave them so much favour in the eyes
of the Roman s . Pl i ny attributes to the Muraena th e
habi t of leaving i ts ponds an d travel l i ng overland ,
which the common eel i s known also to do. Gym

nomurazna i s en ti rely dest i tute of fins
,
and i n Aplzt/ral

miclztliys the only vest iges of a fi n are a few soft rays
at th e tip of th e ta i l . Apterz

’

cht/Lys caecus has m erely
rudimentary eye - bal ls covered w i th sk in , and cannot
possess dist inc t vision .
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down by mucus. In the woodcu t i t is shown parti al ly
d isengaged.

Professor Hyrtl has shown that Gymnarchus resem
bl es Mormyrus in possessi ng a. s ide - chamber in the

bulb of th e g i l l - artery ; it has moreover a serpentiform
complication of th e air- bladder .

FISHES.
—Gn morrns.

Gymnotus i s th e only genus of th e family wh ich is
scaleless

,
and i t i s furn ished with a powerful gal van i c

apparatus
,
an organ not h i th erto found i n scaly fishes .

In the Gymnotus, or Electri c Eel , the gal van i c organ
occupi es abou t hal f the th i ckn ess of th e tai l

,
and i s

d ivi s ibl e i n to four l ongi tud inal bu ndles ; a th i cker
Fig. 36 .

Sharp-nosedThong - fish ( Steruarchus oxyrh inchus) .

upper pai r and a sl ender l ower pai r l ai d al ong the base
of the anal fin . Each bundl e i s constructed of paral l el
membranes an d hor i zon tal d iscs

,
cl ose to each other

,

i n cl ud ing mul t i tudes of tran sverse pr ismati c cells fi l led
w i th gel atinou s matter and largely suppl ied with nervous
fi l aments . H umbold t s descr ipt ion of th e way in wh ich
the Gymnotes u se th e i r batteries i s h igh ly i n teresting .

These tish abou nd , h e says , i n the vic i ni ty of Cal a
boza in Sou th America

,
and the Ind ians well aware of

the danger of en counteri ng them when thei r powers
are in v igour

,
col l ec t from twen ty to th irty h orses

,
drive

them i n to the pools
,
an d when th e Gymnotes h ave

exhausted the ir e l ec tri c batter ies on the poor horses
,

th ey can be taken w i thou t r isk . Time and repose are
n eeded before th e batteri es are ready to ac t again .

The horses at firs t exh ib i t much ag i tati on and terror
,

but are prevented from l eavi ng the ponds by an encir
cl ing band of Ind ians who strike them wi th bamboos .
“The eels , says Humboldt, “ stu nn ed and con fused by
the rush of the horses

,
defended themsel ves by r e i te

ra ted el ec tri c diseharges, and for som e t ime seemed
l ikely to ga i n the v i ctory ; for every n ow and then a
horse overcom e by th e v iol en ce of the shocks he
rece ived, was observed to disappear under the surface
of the water. Some horses

,
h owever

,
rose agai n

,
and

though exhausted by fatigu e gained the shore i n sp i te
of the exertions of the Indians

,
where they stre tched

themsel ves out on the ground . I remember a superb
p ic ture of a horse en teri ng a cavern and terr ified at th e
s ight of a l ion . The express ion of terror there depi cted
was n ot greater than that wh i ch we witnessed i n th is
u nequal confl ic t ; i n l ess than five m inu tes two horses
had su ccumbed , and were drowned . The eel

,
more

than five fee t l ong, gl ides under th e bel ly of th e h orse
and by a d ischarge of i ts el ectr ic organ s attacks at on ce
th e heart, the v i scera , and the gastri c nerves . After
such a commen cemen t I was afra id that the fi sh ing
would end very tragical ly indeed ; but th e Indians
assured m e that i t would soon term i nate

,
and that the

first assau l t of the Gymnotes was ch iefly to be dreaded.

In fac t afte r a time
,
th e eel s resembl ed disch arged

batteri es . Their muscular mot ion conti nued act i ve
,
bu t

th ey had lost the power of g iving en ergeti c shocks .
\Vhen the combat had endured for a quarter of an hour
the horses appeared to be l ess in fear ; th ey no l onger
bristle d up the ir manes

,
and their eyes became less

express i ve of su fferi ng and terror . They were no

l onger seen to fal l backwards
,
and the Gymnotes swim

m ing wi th the i r bod ies hal f ou t of th e water
,
were n ow

flying from the horses and making for the shore . The
Indians now began to use the i r harpoons

,
and by mean s

of l ong cords attached to them drew the fi sh ou t of the
water

,
w i thout rece iv ing any shock so l ong as th e cords

were dry .

"
Professor Faraday m ade exper iments on

two Elec tri c Eel s that were brough t to London and
kep t i n th e Adel aide Gal l ery . By the gal van i c currents
of th e fi sh

,
needl es were magnetized , heat was evolved ,

an el ectri c spark was obtain ed , an d chemical decom
pos i t i ons eflected ; i n short, th e absol ute iden ti ty of th e
nervous curren ts of the Gymnote wi th those of a gal
vanic battery or Leyden j ar was compl etely establ i sh ed .

Professor Owen says that when be grasped the head of
th e Gymnote with on e h and and the tai l wi th the oth er ,
he rece i ved a stroke wh ich was most pain ful ly fe l t a t
the wr ists

,
th e e lbows

,
and across the back ; but Pro

fessor Faraday showed that the nearer th e hands were
toge ther with i n certai n l imi ts th e less powerfu l was
the sh ock

,
which was gi ven by the parts of the fish only

that i ntervened between the hands : the curren t was
always from the head towards th e ta i l . W hen the two
exampl es of th is fi sh were brought to England i n 1842,
n ei ther of them we ighed above a pound , bu t i n 1848
one of th em had attai ned to forty

,
and the other to fi fty

pou nds
, so that each of th em h ad gone o n nearly doub

l ing i ts we igh t i n each succeed ing year. So common
i s the Gymnote i n th e n e ighbourhood of Uritucu , tha t
a route at on e time much frequented had been aban
dou ed i n consequence of th e number of mules k i l l e d by
these fishes every year i n ford ing a stream that crossed
the way .

FAM ILY V IL—HETEROPYGIANS.

W i th th is fam ily we commence th e second sub - order
of Malacopteres, or that which has ventral s ; and as
these fins are when presen t in th i s order always s i tuated
on the bel ly and are not cl osely con nected to the sea
pul o - coracoid arch , th e subd i v is ion has been named
Abdominales , or Abdominal hf alacopteres. The very
forward posi t i on of th e vent

,
on the threat

,
i s a char

acter wh i ch the HeterOpygians possess i n common wi th
th e Gymnotids, and from which they derive the ir appel
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l at i on . These fishes h ave also m i nu te or r udimentary
eyes

,
whose optical powers are very l ow a s imp le air

b ladder
,
c ommuni cat ing wi th the i n testi nal canal ; a

caecal stomach ; pancreati c caeca ; and nei ther pseudo
bran chiae , nor an adipose dorsal . Agass i z is i n cl ined
to c ons ider the group as an aberran t Cyprinoid form ,

but reserves h is final dec ision on its pos i ti on u nti l he
has had an opportun i ty o f i nvestigating the embryology
of th e spec ies composing i t.
I n th e recesses of th e great cave of Kentucky

,
miles

u nder ground
,
there are waters whi ch n o ray of sun

l ight e ver reaches
,
and wh ich are inhab i ted by bl i nd

i nsects and bl ind fishes. Dr. W yman examined four
teen of th ese fi shes (Amblyopsr

'

s spelccus) , and i n thre e
or four of them on ly was be abl e to detect an eye - bal l
beneath the ski n . These he d issected an d found that
th e eye was whol ly covered by areolar tissue

,
and was

not organ ized to rece i ve images of ex ternal obj ec ts .
S lender Opti c nerves were detected , but he cou ld not
trace th em to th e opti c l obes of the brai n , though they
doub tl ess p roceeded from thence. The fami ly com
prises two genera, Amblyopsz

'

s and Chologaster, the
l atter h av ing l ike th e former a guttural ven t

,
but

possessing eyes , and wan ting ventral s. I t is therefore
a n apodal , and furn ish es on e of many i nstan ces in zoo
l ogy of th e way i n wh ich n ature oversteps our artifi c ial
classificat ion .

The Malacopteres wi th abdom inal ventral s wh ich
fol l ow, bel ong mostly to th e great L i nnaean gen era ,
Clupea, Salmo, and Cyprz

'

nus, and are treated of in

much detai l i n the xvii , xvi i i . , xx .
,
and subsequ ent

vol umes of th e Hastoire cles Poz
'

ssons. They hav e
cycl o id scal es

,
a few only be ing scal eless ; and the

bones of th e head , cheeks, gill- covers , and shou lder ,
are general ly desti tu te of serratures and spi nous p oints .

FAM ILY VIII . - CLUPEOIDS OR HALECOIDS

( Clupeazdce) .— Pl ate 3, figs. 13, 17.

This
,
which incl udes th e Herr ings

,
may be considered

as the most importan t, or at l eas t as one of th e most
i mportan t fam i l ie s of fi sh , v iewed i n respec t of the
quanti ty of whol esom e food they furn ish to man . I t
m ay be ch aracteri zed as fol l ows — Scaly abdominal
Malacopteres h avi ng general ly el ongated an d greatly
compressed bod ies

,
wi th th in

,
trench -an t bell i es m os t

general ly denti cul ated by a series of smal l dermal bones
i nte rposed between the po in ts of each pai r of r ibs .
Dorsal fin always sol i tary ; ven tral s s i tuated n ear the
middl e of th e body ; no sp i nous rays i n any of the fins .
In common wi th the Salmono ids they have moderately
l ong premax i l l ar ies wh ich j oi n w i th the max il lar ies to
form the upper border of the mouth ; the max i l l ar ies
are composed of three p i eces , which separate readi ly.

G i l l - op en ings are on each side , l arge , j oi n ing the isthmus
far forward be tween the l imbs of the mand ible ; branch i al
rakers l ong and n arrow, projecting towards th e mou th ;
n o pseudo - branch iae. Ribs l ong and slender

,
wi th th read

l ike epipl eural sp ines d iverg ing from them and from
the vertebra l apophyses . S tomach ezeeal

,
often fleshy ;

pyl ori c caeca n umerous and l ong . Ova very n umerous
,

and l ike the m i l ts towards Spawn ing time , occupying
much space i n the bel ly . Air- bladder always large

and commun icati ng through a sl ender tube wi th the
po in t of the caecal con e of th e stomach

,
or i n some

spec i es wi th the dorsal s ide of that v iscu s or of the
oesophagus ; rarely does th e air - bl adder d iv ide poste
riorly i n to long con ical processes ; i ts an teri or end i s
always simpl e , general ly po inted , and does n ot pass
farther forward than the fi rst sp inal vertebra ; ne i th er
are th ere any ossi cl es conn e c ti ng i t w i th the acoust ic
capsul es , as i n the Cypr inoids, nor has i t any commun i
cati on with th e cav i ty of the sku l l .
The Clupeoid or Haleeoid fami ly contains the fol lowing

genera— Clupea ; Sardlnclla ; Harengula ; Pellona ; Pristi

gaster ; Rogem
'

a ; Clupeom
'

a ; Spratella ; Kowala ; flieIetta ;
Alausa ; Engraulis ; Coilia ; Odonlognatlzus or Gnathobolus ;
Clzale

’

essus Amblogasler (Bleeker) ; Clupéichtlrg/ s ( id ) .
This fam ily i s of great importance to man i n al l

qu arters of th e world ; and , of i ts m embers , th e
Herring ( Clupea lzarengus) mer its th e fi rst place . For

many cen turi es i t has b een the obj ect of a great fi sh ery
i n th e Engl ish seas

,
but th e records of i t go n o far th e r

back than to Angl o - Saxon times
,
an d the \Velsh appel

ations of th e fish
,
Fermoy and Ysgaden, or th e Gael ic ,

Sgaden (pronounced Scatten) have n ot found a place
i n th e commerci al vocabulary . Ne i ther h ave the Scan
dinavian terms

, S ill or Sz
'

ltl
,
obtain ed general curren cy .

Artedi der ives th e L ati n n am e c -

engus from th e
German Haring ( in Dutch Haring) . M . Val en cienn es
th i nk s that the origi n of th i s German word may have
been the L ati n aresco

,
to dry , whi l e Pennant attributes

i t to th e German beer, a host, bu t n e i ther e tym ol ogy
is satisfactory . The Roman word

,
A lec or H alcc,

denoting any smal l mar ine fi sh es that are sal ted , as
wel l as a garum made from them , could, as used by
Horace

,
M artia l

,
an d Pl i ny , have n o reference to th e

north er n Herr ing, which does n ot enter th e Mediter

ranean
,
ye t i t was th e eccl es iasti cal n ame for th e latter

at th e time of the Norman conqu est. In Doomsday
Book

, Dunwich i s taxed at sexagz
'

nla millz
'

a alcctum

( s ixty thousand H errings) , and the sam e word , A lec,
occurs i n the work on n atural h i story wr i tte n abou t th e
year 1180 by the Abbess of H i l degard de Pinguia. The
Anglo - Saxon Hav ing, probably even m ore an ci en t than
the German Haring , si nce i t bel ongs to a mari t im e
peopl e

,
has kep t i ts ground i n England

,
w i th sl ightly

mod ified spel l ing
,
an d the Herri ng fishery can be traced

to an earl i e r date in Engl and than on th e con t i n ent .
I n th e charter of foundati on gran ted to the monastery

of Bark ing by Erkenwald, b ishop of London , c irca AD .

680, al l us i on i s m ade to th e sal t ing and smok ing of
Herri ngs ; the barrel i s ordered to conta i n five hundred
of them

,
and th e l evy of these fi sh es for th e use of the

monks i n Len t i s cal l ed herr ing - si l ver. Men ti on i s
l ikewise made of the Herr ing i n th e i nstructi ons for
managing th e reven ues of the m onastery of Evesham
i n W orcestersh i re , founded i n 700 by Bishop Edw in .

Edward th e Confessor bestowed on the Abbey of
Fecam p a Chesh ire sal t- work to prov ide the monks
w i th sal t for the i r Herri ngs ; and at the t ime of the
Con quest very numerous sal t - pans i n the Isle of \Vight,
an d al ong the eastern coas ts , were al lotted to those
who carried on the Herr ing fi shery . Even a t that
early date

,
Yarm outh i n Norfol k was the rendezvous of

Herring fishers from vari ous parts of England, France ,
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and F landers. Laws were made for th e regul ati on
of the fishery , and i ts commencemen t fixed to be on
the feast of S t. Michael ( Sep tember and i ts c l ose
o n that of St. M arti n (July In 1 128 Henry I.
appo inted a mayor to govern the burgh an d the fish e ry

,

and to pay over to the crown a royal ty of ten thousand
H errings . D unwich , then a strong wal l ed town , pa id
twelve thousand to the m onks of Ely

,
and twelve

thousand to those of Eye ; bu t th is tax was rem i tted
by King John , owing to th e town havi ng gone to
d ecay through the en croachments of the sea

,
wh i ch

now flows over i ts s i te . An act cal l ed th e “ Statute
of H err ings” was passed i n the re ign of Edward III .
Red Herr ings and Bl oaters seem to have been cured
ch iefly at Yarmouth

,
and th e G erman commerc ial

des igna ti on of them was “ Engl ish Red Herr ings i n
s traw.

” King John granted a charter to Yarmou th
,
of

wh ich on e of the cond i t i on s was th e presen tation of
twen ty - fou r H erri ng—pies to the k ing through th e
sher i ff of Norwich . Red Herrings are men ti oned i n
an i nqu is i tion hel d i n t he re ign of Henry III . ; and i n
the t ime of Edward I . they were sen t from Yarmouth
to L ondon by the l as t. The best p ickl ed Herri ngs
were then sol d at twen ty th e pen ny

,
fi fteen Eel s brought

th e sam e pri ce , and Sol es were threepen ce a dozen .

Edward II . wro te three le tters to Haco VI . complai n ing
of th e arrest and oppressi on of certai n Engl i sh mer
chan ts trad ing to Norway wi th H erri ngs and other
commod i t ies . The Earl o f Northumberland’

s hou se
hold book

,
kept in th e reign of Hen ry VII . ,

ment i ons
\Vhyt Herri ng, Rede Herr ing , Stockfish, Saltfish, Sal t
Salmon , Sal t Sturg eon , Sal t Eels, &c . ,

among the
articl es of d ie t to be prov ided for his fam i ly .

The Sco tch Herr ing fi shery was
,
according to

Anderson , i n a flourish ing state in the days of Gregory
the Great, contemporary w i th A l fred . Many acts of
the Scotti sh parl iament were passed between 1 148

and 1284 for i ts en couragement
,
and for prov id ing

sal t for the same ; and ever since the Herr ing
fishery has been considered to be of great n at i onal
impor tan ce. The cur ing of Red Herr ings does n ot
appear, however , to h ave been a t any t ime carr i ed on
w i th su ccess i n Scotl and

,
though attempts were m ade

to i ntroduce i t. In the re ign of James VI .
, AD . 1613 ,

Arch ibald Campbel l was pr i v i l eged to bri ng in strangers
to make Red H err ings .
Bri l l i s th e fi rs t port from whence th e Dutch

carr ied on a regul ar Herr ing fi sh ery
,
and i ts records

go n o far ther back than 1 164 . The ar t of sal t ing
the fi sh was greatly improved by W i l l iam Duckelz

or Beukelen of Biervl iet , who d ied i n 1397. His

process gave a pre - em i nen ce to th e Dutch - cured Her

r ings
,
which they sti l l reta in

,
and he was considered

to be so great a benefactor to h is country that the
Emperor Charle s V . honoured h is memory by visi ting
h is tomb .

The earl i est documen ts rel at ing to the Herri ng
fi sheri es of France are dated i n 1030. The charter of
the abbey of St. Ca ther i ne , near Rouen , ment ions th e
ex istence in th e va ll ey of D i eppe of five sal t- pans and
five sheds (salz

'

ncs ct masures) where in five thousand
Herrings were cured

,
an d Robert

,
Duke of Normandy ,

g ran ted to th e abbey of Fecamp , i n 1088, perm iss ion

to hol d a fai r dur ing the H erring season . These
Norman fish eri es th en , and for m ore th an a cen tury
afterwards, suppl i ed Herri ngs to Par i s an d the coun try
drai ned by the Se in e . In the year 1859 th e H err ing
fi shery carried on from Bou l ogne empl oyed fi fteen
hundred men , one hundred and n ine boats, and pro
duced four thousand five hundred and fourteen l asts of
fish

,

* val ued at
In 1855 Scotl and cu red seven hundred and six ty - s ix

thousand barrel s of p ickl ed Herri ngs
, and exported

hal f of th at quant i ty— empl oy ing i n th e busin ess for ty
thousand seaman , el even thousan d boats, an d twen ty
e ight thousand carers an d l abourers . The average
an nual p roduce of the Scotch Herri ng fish ery for forty
three years is fou r hundred and six teen thousand barrel s .
The general sea - fisheries of Ire l and

,
when most flourish

i ng, employ abou t n i nety - three thousand peopl e ; bu t i n
1856 th e n umber so engaged was only forty - seven thou
sand , an d of th e boa ts , twel ve thousand . L ondon
rece i ves annual ly, at Bi l l ingsgate , two hundred and
seven ty - e igh t m i l l i ons of Bloatersj' and fifty m i l l i ons of
Red H err ings .
As the H err ing has not been observed to pass

Rochell e i n th e Bay of Biscay, the southern l imit of i ts
range may be stated at abou t the forty - six th paral l e l of
l at itude , and some m inor scu l l s on ly go so far ; few of
any con sequen ce pass ing the capes of Normandy on the
forty - e igh th paral l el . Its ch ief haun ts are the seas
encircl ing the Bri ti sh i sl es

,
or wash ing the coasts of

Denmark , Sweden , and Norway, i n cl ud ing the Bal ti c .

It i s compara ti vely a scarce fish on the coasts of Iceland,
and though Herri ngs occu r i n theArcti c se as

,
th ey are

of smal l s i z e
,
an d the i r specifi c i den t i ty w i th the tru e

Herr ing has not been establ ished by a carefu l compa
rison of spec im ens . The Halecoid cal l e d th e Herr ing
on the Atl an ti c coasts of North America

,
is
,
accord ing

to M . Valenc ienn es
,
a d ifferen t spec ies from the Euro

pean one. The noti on former l y en terta ined of th e
Herri ng descending from under the Pol ar i ce i n vast
col umns to th e l ocal i t ies we h ave named

,
an d the n

re t i ri ng agai n to the n or th to breed, was not founded
on exac t observati on

,
and h as been abandoned . On

the contrary , i t i s certai n that these fi sh es do spawn i n
th e Chan nel , and in the bays and fiords that th ey en ter ;
th e eggs h av ing often been found by fi shermen adher

i ng to sea - weeds
,
oyster - shel l s abandoned by the

mol l uscs
,
an d other substan ces ly i ng at th e bottom of

the water ; and the H errings themsel ves have been
occas ional ly observed , in shal l ow water, wi th i n half a
m i l e of the shore

,
rubb in g the ir bodies aga in st ston es

wi th such v ivaci ty, to promote th e expu ls ion of t he
roe

,
as to detach part of thei r scal e s

,
wh i l e towards

sun - ri se the quant i ty of m i lky secretion from the m i l t
gave a t i nge to a grea t exten t of se a . After the Her

r ings h ave deposi ted thei r eggs
,
they pu t ou t to sea

,

and do n ot return aga i n towards th e shore except in
smal l scul l s . A few stray ones sometimes ascend a r iver
to the fresh - water

,
and i nstan ces of such occurrences

A last of Herrings contains twenty cades, or a thousand,
every thousand ten hundred, and every hundred six score. Of
unpacked Herrings, eigh teen barrels makea last—(Mort imer‘s
Dictiona ry of Commerce. )
t Blote

,

”
according to Hallowel, means dried

“ b loat ,” “ dried in smoke.

"
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the names of Common Shad, M enh aden , Hardheads,
Marshbankers, Spring - herr i ngs or Al ewives

, Summer
herri ngs, Shadines, &c. (Alausa tyrannus, prcestabilz

'

s
,

teres,menlzaden, shadina, some of wh ich are l argely
consumed i n the fresh state

,
and are said by Dr.

Mitchill to take sal t wel l and to be h ighly prized as an
arti cl e of food by the peopl e .

The Pilchard of Cornwal l
, wh i ch is th e Sardine

of commerce (Alausa pilchardus) , i s of m uch greater
e conom ical importance than the Shad . I t i s known on
the c oasts of Normandy and Pi cardy by the names of
Ce

'

le
’

rin an d C'élan, at Bordeaux by that of Royan, and
in the markets of Pari s by that of Harengs deBergues.

On the coasts of Spai n and Portugal and i n th e M edi
terranean , where i t is an abundan t fi sh , i t is general ly
termed the Sardine, Sarda, Sardclla, &c . The best
fi shery for the Sardi nes on th e Fren ch coast, i s stated
by M. Valenciennes to be between Belleisle an d the
p enin sul a of Quiberon . The chasse - marées i n whi ch
the fi shery i s carried on are of eigh t or ten tons burtheu

,

and have a crew of from six to ten fisherm en
,
i n cl udi ng

a master and a brigad ier or mate ; th e rest being work
ing men , not sailors by professi on , but Bre ton husband
men who becom e fi sh ers for th e tim e. The nets are
from fi fteen to twenty fathoms l ong an d two and a hal f
deep , wi th meshes under an i nch i n d iameter. Nets
wi th smal l meshes are named camb-

z
’

ns ; and those
whi ch have meshes approach ing an in ch

, f olles. The
head - r0pe i s buoyed u p wi th corks, and l eads are aff ixed
to the foo t- rop e to preser ve th e erect pos i ti on of th e
net i n the water ; som e fish ermen

,
however

,
preferr ing

to bal an ce the n et with the weigh t of a stout cabl e as
a foot- rope. Sal te d fish—roe is used for bai t to al l ure
th e fish to th e spot

,
and i s n am ed resure, rave, or more

common ly rogue. The roe of th e cod i s most i n request
for th is purpose ; bu t th e rec of mackerel m ixed wi th
the pounded flesh of that fish i s frequently empl oyed
th i s ki nd of bai t bei ng brought from Norway, more
espec ial ly from Drontheim. Gueldres and Chevrons
are oth er sorts of bai ts formed of smal l crabs and fish
fry sal ted, but th ey are forbidden by l aw because of
th e great quan ti ti es of fish - fry that the i r employmen t
consumes . The chasse - marée equ ipped and man ned,
stands out to sea for two or three l eagu es

,
and th en

the sai l being l owered and the mast struck
,
i t i s kept

head to wi nd by t he acti on of the ears al on e . After
u nsh ipping the rudder th e n et i s payed over th e s tem
by the m aster ; and whi l e th e boatmen pu t i t on the
stretch by plying the ir ears

,
he throws the bai t

,
redu ced

to a proper consi stence
,
to th e r ight and left as far as

he can cast i t. W hen the master
,
j udging by the move

ments of th e corks an d a quanti ty of s i l very scal es
appearing on the top of the water

,
that the net i s pretty

full of fish, he l oosens its end from the boat to attach
i t to a buoy that he had fasten ed to th e other end

, and

so qu i ts it for a tim e . Then
,
having cast ou t i n the

sam e manner five or si x n ets i n su ccessi on
,
he wai ts

u nt i l h e th inks th e m eshes are charged with fish
,
when

h e proceeds to take up the fi rst n et
,
an d then the others

i n su ccessi on . The fish wh ich are caugh t i n th e m eshes
by the n eck are n ext disengaged and covered w i th sal t

,

and the boat return s to port
,
where th e Sardin es are

expedi tiously l anded by th e a i d of Breton women
, who

ru n wi th baskets of them on the ir h eads . The produce
of the fishery that does n ot fi nd a ready market when
fresh

,
i s e i th er sal ted an ew

,
or i s preserved i n ol i ve o i l

or mel ted bu tter
,
to form an arti cl e of export to all parts

of Europe . The Sard ines that ar e too l arge to enter
the m eshes of the Breton n ets , proceed onwards i nto
the Channel , i n crease sti l l farther i n s ize , and acqu ire
th e n ame of C'c'lan, but are ofte n con founded i n th e
Paris markets wi th the common herri ng. On the
coast of Portugal th e Sardin e fi shery i s carri ed on i n
l ateen - sai l ed boats n amed bean—coda, from their shape ,
by Engl ish sai lors . The plan of fi sh ing i s much l ike
the French on e described above

,
and th e fi sh sal ted i n

bulk and carri ed to L i sbon
,
an d other markets of the

pen i nsul a , where they are in great request . The Cor
n ish fi sh ery i s described i n detai l i n Yarrell’s H is tory
of Bri t ish F i shes

,

” an d in the publ i cati on s of Jonathan
Couch , Esq .

,
of Pol perro

,
who for many years has

studi ed the i chthyol ogy of that coas t. Three stati ons
are parti cu larly ment ioned as poi n ts of assembl age for
these fi sh es ; one between the L i zard an d the Start i n
Devonsh ire

,
eastward of whi ch n o regular Pi l chard

fi shery i s prosecuted ; a second stati on l i es between
the L i zard and the Land ’s - en d ; and the th ird i s off
St. Ives . From five to te n thousand i s considered a
m oderate capture i n one n ight for a si ngl e boat

,
fishing

wi th drift - nets
, but th e take often amounts to twenty

thou sand an d the quan ti ti es i n cl osed i n sean nets are
frequently such as to be scarcely credibl e. Borl ase
records th e cap ture of three thousan d hogsheads at one
t ime

,
each hogshead con tai n ing from two th ousand five

h undred to three thousan d fish ; and an i nstan ce i s
m enti on ed i n Yarrel l where ten thousan d hogsheads

,

amou nting to twenty - five mi l l i ons of fish , were carr i ed
in to on e port i n a singl e day . The. outfi t of a scan

costs abou t £ 800 of a string of dri ft - n ets abou t £ 6 a
net

, and the val u e of the boat i s from £ 100 to £ 150 ;
and the whol e capi tal in vested i n th e Pi l chard fi shery
i s estimated at The wages of the fi sh ermen
depend on the success of thei r l abours . A pil chard or
star - gazing pie, wi th the heads o f th e fish protruding
through the crust

,
i s a dish pecul iarly Corn ish . Cam

de n tel l s u s that i n his day th e “ Pylehard
” fi sh ery

was prosecuted from July to November wi th great
su ccess on the Corn ish sea ; and that the fish

, when
sal ted

,
smoked

,
and pressed

,
were exported in vast

quant i t ies to Fran ce, Spain , an d Italy , under the name
of F umados.

The I Ican—tamban of th e Mal ay pen insul a (D uss u

micro. acuta) and Ta
’

mban mepr
's or bdtul ( Clupeom

'

a

perf orate ) of the Strai ts of Mal acca ar e prepared l ike
Sardin es i n oi l . The latter bears a cl ose resemblan ce
to an other Cl upeoid of the same seas wh i ch i s very
poisonous

,
an d i s i tsel f said to be po isonous when

i ts usu al ly si l very eyes becom e red . In 1822, 1823,
and 1825, many natives of Beneoolen h aving eaten
of these red—eyed fish

,
wer e suddenly se ized wi th

vi ol en t vom i ti ng, wh i ch , except when remed ies were
immediately resor ted to

,
ended fatal ly i n an hou r. It

was surm ised that the poi sonou s fi shes had fed on a
gel ati nou s substance wh ich at that season exudes from
the beaut iful ly - col ou red coral reefs ; bu t Dr. Cantor

,

who relates th is c i rcumstance
,
th inks that the Taimban
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was con founded wi th the M eletta venenosa. In the
Strai ts of Mal acca the Ta‘mban nepis has not been
known to produce inj uri ous eff ects .
The Trubu of the Malays (Alausa toll) i s cal l ed

Shad or Sabl e - fish by the Engl i sh settl ers, and i s
val ued for i ts flavour ; i t is r ich , though oi ly and full
of bones . In the Indian Arch ipelago it i s the obj ec t
of an importan t fishery, pri ncipal ly for th e sake of i ts
roe . I t is the Shad which Mr. Crawfurd menti ons as
frequenti ng the great r iver S i ak i n Sumatra, and of
which the roe

,
that grows to an enormous s i ze

,
consti

tetes when dri ed an articl e of commerce . The Suma
tran Shad i s described in Moor ’s “ Notic es of the
Indian Archipel ago" in the fol l owing passage At

Buk i t Batu
,
opposi te Mal acca , wi th i n the strai t formed

by the i sland of Bankalis
,
exi sts an extens ive fishery

well known i n th is part of th e world . The fish whi ch
i s th e object of it is cal l ed i n th e Malayan l anguage
Trubu, and is suffici en tly common i n the ne ighbouri ng
seas

,
but is found in roe only here . The Trubu

,

abou t a cubi t l ong, is taken i n three or four fathoms
of water on a mud bank . Abou t three hundred boats
are engaged at al l seasons i n th e fi shery, wi th the

excepti on of four days during dead neap - ti des. The
roes are an arti cl e of trade seaward, and the dr i ed
fishes are sen t i nto the in terior of Sumatra . The rajah
of Si akdraws a reven ue of seven ty - two thousand guil ders
yearly from a fixed duty on the quanti ty taken . From
the amount of this duty the quanti ty of fish caught i s
ascertai ned to be between fourteen and fi ftee n m il l ions .
I t seems a l i ttl e remarkabl e that the spir i t of European
monopoly n ever shoul d have fastened upon so promi s
i ng an object of gai n . The fishery, from its pecul iar
n ature , is probably qu i te i n exh austible , and ,

migh t
unquestion ably be prodigi ou sly improved by Eu ropean
sk i l l and industry

,
and th is

,
too, not onl y w i thout

detrimen t bu t to the great improvement of th e reven ue
of th e n ative prince, as wel l as the essentia l b enefi t of
th e surrounding pop ul ati on . The roe, cal l ed Telur
{Iran i n th e Mal ayan markets, i s, l ike the preparat ion
of fermen ted fi sh and moll uscs named Balac/zan, largely
u sed by the Mal ays and Chin ese to render the i r food
pal atab l e

,
and i t i s n o l ess a favouri te re l ish with Euro

peans. In Sumatra th e roe is prepared as fol lows — It
i s th oroughly sal ted when fresh

,
and next dried u nt i l

on ly a sl igh t moisture remains
,
i n which state i t i s

pressed cl osely by hu ndreds in a cask for exportation ,
the pric e i n the European Mal ayan settl em ents be ing
from three to fottr Spanish dol lars for th e h undred
roes. For export to Chi na it i s repacked between
l ayers of sal t and sprinkl ed wi th arrack . The roes are
fried for use, being first soaked i n water for hal f an
M un— (Can tor, M alay F ish. ) The ngapwee of th e
Bit-mans is a strong - smelling condimen t

,
prepared of

fish l ike the Balaehan.

The Moss - bonker (Alausa menhaden) is taken i n
vast n umbers on the coasts ofNew Jersey

,
and a val u

abl e oi l be ing obtai ned from them by pressure
,
th e

residue i s u sed for man ure . Sometimes a fresh fish i s
pl aced i n each mai ze hilloek, with the certai nty of pro
ducing a l uxur iant crop— (Baird )
The Anchovy (Engraulis encrasz

’

cholus) , a wel l
known fish ia commerce

,
i s an i nhabi tan t of the Bri tish

seas, and was former ly more abundant there than i t i s
at the presen t t ime . Several statutes were passed in
the re ign of W i l l i am and Mary for th e regul ation of i ts
fisheri es , but enough i s not at presen t caught to aff ect
th e home market, e i th er from inatten ti on

,
or be cause

the Speci es has become too scarce to repay the cost o f
a proper fishery . It was p l en ti ful on th e coasts of

Br i ttany a century ago , though no l onger so but i t i s
sti l l an inhabi tan t of al l the northern seas

,
from G reen

land and Norway sou thwards, and is so abundan t in
the Med i terranean that th e whol e world is suppl i ed
from thence . In Sweden i t goes by the name of Ans
jovis ; in Denmark of Bylcling and M oderlb

’

se ; the
Catal on i ans call i tBoqueron and Anchoa at Ni c e i t i s
named Anchoa ; and i n th e Crim ea Chanisa. The
greatest quanti ti es are taken on the c oast of Dalmat ia,
and the fisheri es of it are very productive in th e seas
of S ic i ly, Corsi ca, Elba, and Antibes. The nets

,
which

are l ike those used i n the Sardin e fishery
,
are shot in

th e n ight
,
and all the boats carry l an terns .

To prepare the Anchov i es they are thrown into
great tubs ful l of p ickl e

,
from whence the workmen

take them one by one
,
with m uch dex teri ty decap i tate

them wi th the thumb nail and pass them to th e packers ,
who wi th equal adroi tness l ay them s ide by side in
smal l kegs

,
alternating wi th l ayers of sal t. In a few

days they are suffic ien tly impregn ated wi th the sal t,
and the kegs are th en headed i n for exportation . The
Anchovy sauce so i ndispensabl e for Engl ish tabl es
seems to be nearly the sam e with th e garum of th e
Romans. Pl i ny says that th is l iquor, which he cal l s
prec i ou s and exqu isi te

,
was the putrid exudation s

of th e i n testi nes and other ej ected parts of the fish
,

cal l ed by the G reeks garon. A garum made on th e
African coast from the Tunny or some other Seom
heroid

,
was prized i n nobl e fam i l i es n ex t to th e deares t

o i ntmen ts .
Alex was an i nferi or garum imperfectly strai ned

from th e dregs
,
and was frequently made cl andestinely

from small fi sh es of l i ttl e pr ice , and also from oysters ,
echi noderms

,
crabs

,
and the refuse of m ullets, being of

more or l ess val ue according to i ts mode of preparati on .

Some k inds of al ex were so soft and pl easan t that they
coul d be drank .

A del i c ious condiment, famed i n our Indian posses
s i on s under th e n ame of Red- fish,

" th e Heart mérah
of th e Mal ays, is prepared at Bencool e n in th e fol l ow
ing manner from ano ther species ofAnchovy (Engraulz

'

s

browm
'

z
'

, commersom
'

anus or f asciata) termed Bdtll tlt
or Ettnga ayer by the Mal ay fishermen . M i ddle - sized
fi shes are preferred

,
and after the heads have been

removed they are deposi ted i n flat, gl azed , earthe n
vesse ls

,
wi th sal t i n th e proporti on of on e part to eigh t

of fi sh . They are then covered w ith plantai n l eaves
or th i n boards

,
upon wh ich ston es are l a id , and th is

pressure is conti n ued for three days ; after wh ich the
fishes are taken out and soaked i n vinegar made from
cocoa palm - teddy

,
wi th an add i tion of g inger powder,

and bru ised or en ti re bl ack pepper, som e brandy, an d
powdered red r ic e . After three days more th e
fishes are pl aced i n bottl es or jars, a l i ttl e more vinegar
is added

,
and the air careful ly excl uded . The condi

m ent shou l d be kept five months before i t is used . I t
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i s retai l ed at a Spanish dol l ar per quart bottl e . Red

rice is a gl uti nous var ie ty of the common ri ce steeped
i n an i nfusi on of coch i neal , and i s imported from Ch i na
at an expense of a quarter of a dol l ar per pound . The
Ch i nese settl ed i n the Strai ts of Mal acca prepare a
sim i l ar condim ent from other fish es ( Polyncmi) c u t
i n sl i ces

,
and from prawns.

FAM ILY IX .

—SALMONOIDS
Pla te 3 , figs. 14 , 15.

A fam ily composed of Malacopterous Cycl o i d Abdo
dominals, .with a soft rayless second dorsal cal led an
ad ipose fi n ; th e upper border of th e mou th formed by
th e premaxi l laries and max i l l ar i es conj oi ntly ; l arge
and simpl e ai r—bladder

,
wi thou t contract ions n umerous

pylori c caeca ; pseudobranehize on the gi l l - cover ; a
moderate n umber of branchiostegals ; and bony g i l l
rakers . The genera are— Selma, Fm'

z
'

o, Salar, Osme

m s
,
Jlf allotus

,
Argentina, T/tymallus, Coregonus, and

S tcnorlns, comprisi ng the Salmons , Trout-s, G rayl ings ,
‘

Gwyn iads
,
and other wel l - known fi shes of our r i vers

an d lakes. So much has been publ ish ed on the ir n atu
ral h i story

,
an d on angl i ng and oth er modes of taking

them
,
in popular works

,
that we m ay be excused from

enteri ng i n to detai l h ere on these subj ects . They are
nati ves of the north ern hemisphere , and scarcely go
sou thwards beyond the 30th parall el of l at i tude , n ot
hav ing been detected beyond the northern sl ope of th e
H imalayas and of Moun t Atl as i n the eastern hemi
sphere

,
or th e h igh l ands of Mex i co i n th e western

,
but

they are exceedingly n umerous i n th e temperate and

l 1g. 37

Sconler s Salmon ( Salmo scou leri) .

col der regions to the n orth . Many of them wh ich
resembl e th e Cl upeoids i n ex ternal form

,
may be readily

dis ti ngu i shed by the presence of th e ad ipose fin
,
and

the absence of serratu res on the bel ly .

Large Indian popul ati on s are supported i n Rupert’s
L and and on the wes t coast of Amer ica by the fi sheri es
of Salmon and Gwyn iads

,
an d the species of the l atter

known i n Arctic America as the W h i te - fish, i s scarcely
equal l ed, cer tainl y not ex cel l ed, by any other fi sh as

an articl e of d iet . The great St. Lawren ce l akes yi eld
vast quanti ti es to th e commerce of th e Un i ted S tates ;
and sim i lar speci es

,
nearly as much pr ized

,
i nhab i t the

waters ofNorthern Asi a . M r. Atkinson speaks of th e
Omu l ( Coregonus) as being caught i n enormous quant i
ties in Lake Ba ikal

,
from whence it i s sen t preserved by

sal t to al l parts of S iberi a . He says that i t i s a del i
c i ons fi sh when fresh

,
and when p ickl ed is equal to the

best Dutch herr ing .

FAM ILY X .
— CHARACINOIDS

This fam i ly group was by L i nnaeus in cl uded i n h is
comprehensi ve gen us Salmo, bu t M ii ller and Troschel
separated them

,
expound ing th ei r reasons for doing so

in an abl e monagraph publ ished intheir HorseIchthyo

logicae. Most of the fam i ly are Sou th Ameri can
,

Afr ican , or Asi ati c fluviatil e fishes
,
comparatively few

being ocean i c.
They are charac teri zed as Abdominal Malacopteres,

w i th scal el ess h eads
,
but covered on the ir bod ies w i th

cycl oid scales ( a few only hav ing naked bodi es) pos

The genera are— Curimatas ; Anorlus ( Spix) ; Proclt zlorh/s ;
S tevard'ia ( G i l l ) ; Al icrodus (Kner) ; Leporinus ; C/t'iloclus ( NH.

11 . Fin) ; Epicmt us ; Parodon ; Salmz
’

mw ; I
-Iemiodfus ; Cit/ wr

inus ; S c/tizoclon ( Agassiz) ; Ritz/ ( forms ( liner) ; P '

t
’

abuca ; Dis

tic/wdus ; Nematopoma ( G i l l) ; Pacilm‘ ickt / s ( id ) ; Cory/ no
poma ( id ) ; Plecoglossus; Tetragonopterus; B-ry conops ( Kuer)
Erycinas ; Piabucina ; Gastropelecus ; Alesles ; Mylelcs ; Tomctes;
lily/ens ,

Jlf ylesinus ; Clzalceus ; C/talcinus ; Serrasalmo ; l
’

n
centras ; Pygopristis ; Catoprion ; Hydroc‘r/on ; Cynopotumus ;
Cynodon Agom

’

ates ; X ip/tor/zamplws or X ip/zorkg/ nclws ;
X iphostoma ; Salaam Hydropardus ; Gonostoma ; C/muliod

'
us ;

Ash '
onest/res (Richardson) ; Aplockiton.

*

The Characinoids may be considered as th e trop ical

Erythrinus andM icrodon placed in th is fami ly by M ii ller
are

,
inconsequence of wanting the adiposefin, ranged by Agass iz

after the Halecoids. flfi
'

tlacosteus of Ayres alsowants the fin.

sessing no pseudobranchize ; hav ing the orifice of the
mouth form ed of the premaxil l ar ies

,
max i l l ari es

,
and

m andibl e ; v i l l i form pharyngeal tee th ; a cmcal stomach ;
numerous pancreati c czeca and an a i r - bl adder d ivided
into two chambers by a transverse constrict ion , i ts
fore - chamber being connected to the acoust ic organ by
a chai n of ossi cl es . There are a few i nstan ces among
these fi sh of an ai r - bladder wi th one chamber only.

The pneumati c tube issues from the posteri or chamber,
or much more rarely from the constricti on between the
chambers . Branchiostegals four or five in number.
These fi sh es gen eral ly have smooth bel l i es

,
i n whi ch

they d iff er from the Halecoids ; bu t some, as Tomeras,
h ave the keel of th e bel ly serrated l i k e th e h err ings .
L ike the typ i cal Salmonoids they have an ad ipose
posteri or dorsal fin .
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the tabl es of the European residen ts u nde
ti on of “ Bombay Ducks

,

” and may be
that name in London.

FISHES.
— GALAX IDANS.

The genus Sau ras has ev iden tly rece ived its nam e
i n al lusi on to the wide

,
threaten i ng mouths of the Spe

c ies, wel l furn ish ed w ith l izard—l ike tee th , which are
Fig 38.

Bri l l iant Lamp-fish ( Scopelus resplendens)

l ong , sl ender, and often barbed . Its members i nhab i t
the Medi terranean and the trop i ca l and subtrop i cal d is
tricts of both oceans. The Golpin of Madei ra (Alcpi
sauras of L owe) has a wide gape, armed wi th l ong
l ance t—shaped , exceed ingly sharp tee th . One small but
i nteresti ng fish i s th e on ly m ember of th e fam ily kn own
on the Bri ti sh coasts. I t i s th e Pearl - side (Scopelus
pennantz) , and bel ongs to a genus of nocturnal fishes
wh ich h ave soft prom i nences on the head that sh in e by
n ight l ike a gl ow - worm. S in ce natural i sts have begun
to i nvestigate marin e an imal s wi th more ardour

,
an d

the prac ti c e of towing smal l nets after sh ips has become
frequen t, the Scopeles have been discovered i n al l parts
of the ocean . They are very bri l l ian t l i ttl e fi shes

,

ornamen ted by rows of enchased spots on the s ides
,

th at l ook l ike strings of pearl s .

FAM ILY X II . GALAX IDANS

Th is sm al l f amily bel ongs to th e fresh waters of
Austral i a

,
Tasman ia

,
New Zealand, the Falklands, and

Patagon ia
,
and has rece i ved from Europeans vi si ti ng

or settl ing i n those coun tri es th e n ame of Trou ts .
The Galaxidans have i n fact to the u n i nstructed eye the
aspect of the ri ver trou t, being simi larly spotted on

the s ides ; but they have n o scales, and wan t th e adipose
fin . The premaxill aries do n ot reach the corner of th e
m ou th

,
but n ei ther does the max i l l ary form that par t

of th e m argi n of the orifice , a th i ck fold of the upper
l ip i n terpos ing. Strong teeth arm the j aws

,
som e of

them so much more prom i nen t than the others as to
obtai n th e name of can ines ; and strong curved ones

Fig . 39.

Gag- toothed Galaxias (Galaxias brocchus) .

ex i st on th e roof of th e mouth and on th e tongu e .
All the members of th e fam ily are compri sed i n th e
genus Galaxia

FAM ILY XIII . HYODONTS (I

Th i s i s a group of three genera which L i n naeus
would have merged i n his great genus Clupea, and

which , together wi th th e fam i ly that immediately
succeeds i t, is sti l l a par t of the Cl upeoids of som e
more modern i ch thyol ogi sts. The Hyodonts have
compressed bodies acutely - keel ed bel l i es ; wi thout ser
ratures ; and pancreati c caeca , though few i n number.
Thei r stomachs are si phonal ; and the i r m ou ths are
particul arly wel l a rmed wi th tee th on the j aws

,
vomer

,

palati nes, presphenoids, l i ngual an d hy oid bones. They
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are h andsome smal l fishes
,
of comparati vely l i ttl e eco

nomic val ue.

The genera are—Osteoglossum; Isclmosoma ; and Hyodon ;
such species as inhabi t the waters of the Un i ted States being
cal led Gold- eyes, Toothed Herrings, Moon - eyed Herrings, and
Sh iners.

FAM ILY XIV.
— ERYTHRINOIDS

This smal l group
,
n amed Erythrozdes by Val en

ciennes
,
contain s som e gener a whose tru e affi ni ti es

have n ot yet been ascertai n ed by i chthyol ogists . The
Erythrinoidshave moderately th i ck bodi es, with roun ded
backs and bel l i es. The upper arch of th e mouth i s
formed by the prem axil l ari es

,
and the max il l ari es

,
arti

culated to th eir extrem i ties
,
are b oth , togethe r wi th

themandibl e , crowded with smal l con i cal tee th . The
vomerin e mesi al l i n e i s sm ooth , but on each s ide of i t
an arched pl ate of v i l l iform teeth l i nes th e vau l t of th e
mouth . The en ti re cheek i s covered by bony sub

orb itar scales
,
fol l owed by two temporal plates which

are characteri st i c of th e fam i ly. The stomach i s con i
cal and siphonal

,
and thepancreati c caeca are numerous.

The ovisacs do not communi cate with th e cav ity of
the bel ly

,
and the air - bladder is doubl e ; the roundish

anterior chamber bei ng cl othed with a th ick , exteri or,
l oosely—adhering capsu le , wh i ch is i nserted i nto th e
processes of th e th ird an d fourth vertebrae , but does
not commun icate with the labyri nth of th e car ; th e
secon d chamber i s c el lu l ar an teriorly

,
withou t exten

si ve parti t ions
,
but w ith recesses form ed by longi tudi nal

and transvers e bridl es and fol ds of th e i nter ior coat.
A pneumati c tube l eads from the second chamber to
the t0p of th e oesophag us . They are Clzaracim' with
ou t adipose fins.

The genera are —Erytllrinus ; Zlf acrodon ; Lebiasz
’

na ; Pyrr

lmlina ; Umbra M clanura (Agassiz) ; Dussumiera and

Elrumeus.

Of these Umbra and ZlIacrodon want cel l s i n th ei r
s impl e air—bl adder . Valen ci ennes remarks that Ery

tltrinus agrees wi th the Salmon oids i n the stru cture
of th e face ; wi th the Cypr i noids i n the s ize of th e
l ateral occip i tal open i ngs ; with the Cl upeoi ds i n th e
pari e to—occip i tal foram ina

,
and i n th e form of the

basi l ar occip i to - sphenoi d bon e ; wi th the Cypri noids
agai n in th e confluence of th e anteri or vertebrae, an d
i n the ex isten ce of a chai n of ossi cl es con nected wi th
the first chamber of th e air - bl adder

,
but n ot reach ing

to th e vestib ul e of the ear
,
as i n th e Cypri noids . Most

of th e fam i ly i nhabi t trop i cal or sub tropi cal countries .
Eryllw

'inus cinereus i s the “W aubeen” of Trin idad .

The Macrodons bear th e n ative names of Tare-5m
,

Guanine , and H éiimam i n South Ameri ca ; an d one

speci es (M acroclonf erox) is cal l ed Yarrow in th e i sl and
of Trini dad (G i l l) ; Umbra is th e Hundfisch of the
Austri ans .

Fa nny X V .
—ELOPIANS

This family group i s d istingui shed from others by
th e presence of a subl i ngual bon e between the l imbs
of th e mandibl e and beh ind the branch iostegal mem

bran e al so by an u nusual number of branchiostegals.

The mou th i s l ike that of the Cl upeoids, bordered
above by smal l premax i ll ari es

,
and flanked by l ong,

free maxi ll ar ies. Teeth ex ist on al l th e denti ferous
bones, but so fi ne as to appear m erely a roughness .
Body long an d rounded , without serratures on the
bel ly. Dorsal fi n si tu ated i n the m iddl e of th e l ength .

At the base of the deeply - forked caudal
,
above and

below
,
th ere i s a l arge indurated scal e and l ong scaly

appendages are seated i n the axi l lae of th e pectoral s
and ventral s. The head is naked, an d the eyes fu r
nished with a waxy - l ooking membrane . Stomach
con i cal ; n um erous pylori c caeca ; air -bl adder l arge ,
forked anteri orly

,
and commun i cati ng wi th the diges

tive caudal
,
but not en ter ing the cran ium .

The genera are—Elops and M egalops.

These fish have a vari e ty of local names i n th e
Un i ted States and W est Indies

,
such as S i l ver

fish
,
Round - fish, Herr ings, Pounders, Pon d King - fish ,

Catfum, L i sa - francesa
, Banana , Cabal l ero , Sabal lo , and

Savale. I n th e Red Sea they are termed Machnat ;
i n H indostan

,
luagore ; an d i n Ch in a, Chuh—Keaou.

They attai n a cons iderabl e size, and mos t of the spe
c ies

,
though sea- fish, thri ve i n fresh - water ponds

,

where th ey fat ten on the guts of fowl s and other gar
bage thrown to them.

FAM ILY XVI.—AMIDANS

The Mud- fish of the Un i ted States have attracted
m uch atten ti on from ichthyologists on account of the
structure of th eir ai r - bladders, and M . Val enc iennes
remarks that th e si ngl e genus Amia of ten or twelve
speci es consti tutes of itsel f a sm al l fam ily of fish es.
The air - bladder i s very l arge , envel op ing the oesophagus
an d stomach

,
an d commun i cating with the d igestive

canal n ear th e pharynx. I t i s forked anter iorly
,
and

i ts horn s
,
as wel l as i ts l ateral and superi or parts, are

d i vided i n to numerous cel ls
,
whi ch expand towards

the ir bottoms, forming bags. This congeri es of cell s i s
provided with a dense n et- work of del icate bloodvessels

,

and is th erefore bel i eved to act a part i n th e oxygena

ti on of th e bl ood . The pneumatic tube i s very short
,

but at th e same tim e very wide, and i ssu ing from n ear
th e anteri or fork of th e ai r - bl adder, en ters the oesopha
gus by an ob long c left wh i ch has two tum id l ips l ike
those of a gl otti s. Another characteri sti c of th e Ami
dans

,
i s a subl ingual bon e l ike that of th e Elopians.

The n aked cran ium , supratemporals, suborb itars, and
operculum are sculptured

,
but the i n terior of the mouth

is l ike that of a trout
,
except that th ere are n o l ingual

teeth . The ova drop i n to the cavity of the abdomen
l ike those of a sal mon . The caudal comes farther for
ward above than bel ow .

These fi sh can live for som e length of time ou t of
water

,
and travel from on e pi ece of water to an other.

They have a sp iral val ve i n the caecum , but oth erwise
resemble th e Cyprinoids i n t he simpl ic ity of th e in tes
tinal canal w i thout cmca. They have been considered
to be Ganoids, bu t the l atest observati ons are agai nst
such an arrangemen t.
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FAM ILY XVII. MORMY—RIANS

These a re l ongi sh
,
compressed fi shes

,
wi th sl ender

tai l s
,
hav ing a sl igh t expansi on at the attachmen t of

the caudal fin . A th ick
,
scalel ess sk i n envel opes the

head , g i l l—cover, and the si x branchiostegals, l eav ing
merely a sl i t to serve as a gi l l - open ing on each s ide .

Premaxi l l ar i es that coalesce on th e mesi al l i n e
,
l ike

those of th e D iodon boun d the upper part of the smal l
m outh , th e s ides being edged by the max i l lar ies . The
temporal bones are s impl er than those of oth er fi shes

,

an d a pecul iar cran ial canal conducts to the acoust ic
l abyri nth . N0 pseudobranehiae have been found ; th e
s tomach i s gl obul ar ; th ere are two pyl ori c caeca and a
l ong sl ender i ntesti n e . The ai r—bladder i s simpl e . The
arter i al bu lb has a l ateral recess or diverticulum

,
and

Professor Hyrtl has found an i nner muscu l ar coat cor
responding to the ou ter on es of the Ganoids , L i v ing
among the m ud l ike the Gymnetids, the Mormyrians

resembl e th em i n som e parts of their arteri al system .

The genera are— 111ormyrus and M ormyrops.

The speci es are numerous i n th e Ni l e, Senegal , and
Congo

,
and several were obj ects of worsh ip by the

anc ien t Egyptians . They are t imid
,
noc tu rnal fi shes

,

extremely di fficu l t to catch , bu t being of, high val ue ,
the fish ermen pursue them assiduously and bring a few
to th e markets of Cairo. They are taken w i th l i nes

,

furn ished w i th many hooks ba i ted w i th worms . The
Af ormyrus angu illaria i s carn i vorous , bu t the other
spec ies are more or l ess excl us ively phytophagous

,

wh ich accounts for th e smal l success o f fishermen us ing
the h ook an d line .

The most n oted of the fi sh hel d to b e sacred by
the anc ien t Egypti ans were th e Oxyr'ltinclms, P izagrus,
and c idotus. The two latte r have been n oti ced i n
page 140, under th e gen er i c n ames of Cit/zarinus and
Hydrocyon, and thei r den t i ti on corresponds to the
reputation they have obtai ned as devourers of a part
of Osi r i s ; but th e sl e nder tubu l ar faces of th e Mor

myrians show that they scarcely cou l d deserve to be
rank ed wi th the bl oodth irsty Characinoids. The Al ar
myrus omyrhinclms, however, i s cons idered to be one
of the fi shes pl aced under th e ban of the pri ests of
Os ir is. I t

_i s wel l represen ted by a smal l bronze
figure that was brough t from Egypt by Mr. Sal t

,

and i s new preserved in the museum of the L ouvre .
A cu t of i t i s also g iven i n Sir Gardner W i lk inson ’s
“ Anc ie nt Egypt) “ W e are there tol d that the
Oxyrhinchus i s very commonly represen ted i n the

pain tings of Thebes
,
Ben i - Hassan

,
an d Memph is

,
and

that i t was the objec t of spec ial worsh ip i n th e c i ty and
nome of Oxy rhinchus. The c i t izens of that c i ty were
so scru pu l ous that they would eat of no fi sh taken wi th
a hook

,
feari ng that th e hook m igh t st som e tim e have

been empl oyed in the capture of the obj ec t of thei r
worsh ip ; and when a n et was used the draugh t was
carefu l ly scruti n ized

,
and should a s ingl e Oxyrhiuchus

be found among the fi shes taken
,
the whol e were

return ed in to the r i ver . Pl utarch rel ates that the

See Series i i . page 950.

FISHES. Mem -

rn zmxs.

Cynopolites hav ing i nsul ted the Oxyrhinchians by
eati ng of the i r sacred fish

,
t he l atter i n revenge

ki l l ed and consumed the h oly dogs of the Cynopelites,
an d thu s a rel igi ou s war e nsued between the com
munities.

FAM ILY XVIII .— HERRING - PIKES

The fish here grouped under th i s fam i ly designation
were e i ther associ ated with the Pikes by M . Val en
ciennes

, or consi dered to be types of other smal l secti ons .
Mnller at on e tim e though t th at he had found a dis
tinctive character between them and the tru e Cl upeo ids
i n the absence ofpseudobranehiae; but having afterwards
discovered these organ s i n th e Odontognath, a c l ose
al ly ofNotopteru s , he was l ed to restore the group to a
pl ac e among the Cl upeoids . W e h ave thought i t expe
dien t

,
however

,
to retain th e Odentognath wi th i ts

strongly serrated bel ly among the Cl upeo ids
,
and to

disti ngui sh the Herring - pikes as a fam ily
,
by the want

of ventral serratures
,
th e absence of an ad ipose fin

,
and

of pseudobranchiae. Their upper j aws are form ed
lateral ly by the maxi l l ari es ; a few of them have a
simpl e swim - bl adder ; i n som e one or two pyloric cases.
are presen t, whi l e i n oth ers these appendages are
whol ly absent .

The genera are— S tomias ; Jill -Zerostoma ; Ckirocentrus Noto

pterus ; Arapaima or Sudz
'

s Iletcrotis ; and Butirinus.

These gen era are i nteresti ng to i chthyol og ists from
pecul iar i ties of structure . The Butirins are known i n
the \Vest Ind ies by the n am es of Banan a - fish

,
Ten

poun ders, and Kakamby ; and on the Gold Coast of
\Vestern Afri ca by that of Kz

'

o- lt-l
'

o. In Tah i ti th e i r
appel lat ion i s 3107160.

Sadis
,
Vastres, or Arapaima, i s a genus of fi shes

remarkabl e for th eir bu lk of body and for the size an d
strength of the ir scal es . Oue spec i es d iscovered by Sir
Robert Schomburgh i s appropri ately named th e G ian t
Sudis, and has a skel eton surpassi ng that of most oth er
fi shes i n th e strength an d firmness of i ts bones . I ts
scales are almost bony, and are sculptured on the discs
i n dendriti c and mosa ic patterns ; the th inly - covered
bon es of the sku l l al so presen ti ng sim i l ar appearan ces .
These fish aboun d i n Gu iana and South Ameri ca

,
and

other speci es inhabi t the Senegal and Nige r. Skel eton s
preserved i n our museums measure from three to five
feet i n l ength

,
an d the hyoi d - bone

,
which i s used as a

fi l e by th e nati ves of th e countries where the genus
ex ists, i s often brought to Europe as a curi osi ty. The
hyoid - bones from the Amazon are n amed L ingua ( la

Paes, and those from the RioNegra dc Para are cal l ed
Kuare. As some of th ese benes bel ong tospccies n ot
yet described , th e atten ti on of travel l ers should be
t urned to find ing and prepar ing the fi sh wh ich produce
th em . Castelneau says that th e fi sherm en of Sou th
Ameri ca often menti on ed th e singular aff ecti on of the
female Piraruca (S udz

'

s) for its progeny . I t defends i ts
eggs wi th vigou r aga inst th e m al e fi sh

,
wh ich seeks to

devour them , an d affords shel ter i n i ts m ou th to the
young fish wh en they are i n dange r. The fish ermen
ascribe the sam e hab i ts to thel arge S il uroi ds .
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smal l bon es ; th e secon d a i r - ch amber commun icates
wi th the gul l et by a long tube.

TheCyprinoidgenera aredividedbyHeckel in to three tribes
1st. The TH IC K—L IPPERS ( Pachyckili)— Cyprinus ; Osteo

brama ; Camio ; Camssiw ; Tinca ; Barbus ; Gobio ; Aulopyge
'

Rhodias ( Agassiz) ; Abramis ; Blicca ; Bliccopsz
'

s ; Peleona ,

Alburnus ; Aspias (Agassiz ) ; Leucaspius ; Idus ; Scardinius ;
Leucos Leuciscus Squalius Telestes ; Pkoxz

'

nus ; and

l mz
’

nellus. These areEuropean genera, some of wh ich embrace
also Asiat ic Species, and a purely Asiatic genus, Epalzeorlzyn
aims of Bleeker, is to be added to them.

2nd. PRONE- MOUTHERS ( Catastomi) , having th ick , papi l lose,
or furrowed l ips ; and incorporated wi th the pharyngeal bone a
crescen t ic seri es of pharyngea l teeth , whose crowns adapted for
grinding are compressed yet broader than their stems— Cata
stomus ; M omestoma ; Cycleptus ; P lyclzostomxs ; Hylomg/ zon ;
Rhimcktbys ; Carpioides ; l c/et/tyobus : Crossocheilos ( Bleeker) ;
L obocheilos ( id ) ; and Bubalichthys ( id ) . These are American
genera, including comparat ively very few European or Asiat ic
representat ives.
3rd. CUTTING - L IPPERS ( Clzondrostomi ) , in wh ich themandi

b le is sheathed by an almost cart i laginous lip, whose edge is
th in and incisorial. They are numerous in Asia

,
and perhaps

st i l l more so in America, but Europe nourishes only one repre

sentative of the group —Clzondrostoma ; Acrocheilus ; Exnglos
sum ; Campy/ostoma ; Pimepkales ; Hyloborhynchus ; Hylobo

gnatlzus ; Ptychoclzeilus ; Mylochez
’

lus ; Aspidoparia ; and 00 1210 .

Many genera of Asiatic Cyprinoids proposed by Dr. M ‘Clelland

and others
,
requ ire to be more ful ly described before their correct

posi tion can be ascertained. Such are—Pelecus ; illola (Blyth) ;
Oreinus Systomus ( id ) ; Perilampus ( id ) ; Opsa
rius ( id ) ; Capo

‘

eta ( id ) ; Nuria ( id ) ; Bungila ( Valenciennes) ;
C/wla ; Bengala Potia ; Cirrhinus ; Psilorhy nchus Schism/comm,
Racoma ; Devario ( Heckel) ; Schisomge ( Bleeker) ; Lab
Rakita Pylogm tlms (Heckel) ; Dis cognat/ws ( id ) ; Cyrene
( id ) ; and Platycara Labio and the four fol
lowing genera form the group cal led Pennockitaz by Heckel.

The Cypri noids are
,
more excl usi vely than alm ost

any other l arge family
,
fresh - water fish es

,
though some

specie s descend the rivers i nto th e brack ish waters of
estu ari es or i nland seas. Most of them flouri sh an d
m ul tiply i n ponds . Thei r cu l ti vation has been mu ch
attended to i n China

,
whose teem ing popul ati ons der i ve

great quanti ties of feed from thi s fam i ly of fish es .
In America the Catastomi, or Suck ing- carps, are

most abundant, and y ie ld whol esom e suppl i es to th e
nati ves al l the year round , up to th e northern extremi ty
of the con ti n en t.
The Br i ti sh speci es are— The Common Carp

( Cyprinus carpio) ; th e Cruc i an Carp ( Carassius lin
th e Prussi an Carp ( C. gibelz

'

o) the Gol d Carp
( C. auratus) ; th e Barbe l (Barbus fluvial-ibis) ; th e
Gudgeon ( Gobio the Tench (Tinca vul

garz
'

s) ; the Bream (Abra'mis brama) ; the Bream -flat

(Blicca argyroicuca) ; the Pomeran i an Bream (Blie

FISHES.
—Ac.mm orsmns.

copsz
'

s buggenbagz
'

i) ; th e Rudd (Scardz
’

m
‘

us erythroph
“

talmus) ; the Azuri ne (Sc. caeruleus) ; th e Ide (Idus
idbarus) ; the Chub (Id. melanotus) ; th e Dobul e ( Squa
lius dobula) ; the Dace (Sq. leucz

'

scus) th e Grain i ng
(Sq. lancastriensis) ; th e Beach (Leucz

’

scus rutilus) ;
the Bl eak (Alburnus lucid-

as) ; th e M in n ow (P/coxz
'

nus

Cuv ier remarks that th e n ame of the Carp , though
menti oned by Ari stotl e and Pl i ny, does n ot occur i n
Ansonius, and thence i nfers that at the end of the fourth
century

,
when the Bordeaux poet wrote, th e Carp ,wh ich

came from the East
,
had not reached the Mosel l e. I t

i s not i n cl uded i n th e ampl e l i st of fi sh served up at
th e feast held i n 1466 at the enthron i zati on of the Arch
bishop of York bu t fi fteen years l ater th e pri oress of
St. Alban ’s , Dame Juli an a Berners, i n h er “Boke of St.
Al ban ’s

,

" pri nted in 1481
,
cal l s i t a deyntous fisshe.

This passage was doubtl ess unknown to Leon ard Mas

cal l
,
who cl aim s to have i n troduced Carp and Pippin s

i n to England i n th e year 1600. The suppression of
the monasteri es had probably caused the Carp ponds
to be n egl ected .

FAM ILY XXII.— ACANTIIOPSIDES (Acanfleopsz
'

dw) .
Pl ate 4

,
fig. 21.

O R D ER V I.— S I L U R O I D S .

Frsnss of th i s order have e i ther a smooth naked sk i n
or a l ateral l i n e protected by keel ed scal es, which are
sometim es so expanded as to en case the whol e body

,

each side being protected by one row above
,
and

another bel ow the l ateral l i ne. In th e second fami ly
of th e order the scales are d isposed i n more numerous

rows . The cran ial an d humeral bon es often appear on
the surface, forming wi th some of th e i ntersp inous
bones shi el ds of vari ous forms and the skeleton s d iff er
considerably from those of th e common osseous fishes .
The sub - Opercul um i s wanting

,
and the epi coracoi d i s

reduced to the conditi on of a m ere process of the cora

Fi shes of th is smal l fam il y have generally a fusi form
body

,
wi th thi ck ish tai l s and a smal l h ead

,
covered

w i th smooth ski n as far back as th e gi l l - open ings . The
preorbi tal scal e - bone

,
and frequen tly the bony operen

l um , em i t one or more sp ines, in which respect they
d i ff er from the Cypri noids . Su ctorial l ips and barbel s
su rround the orifice of th e smal l toothl ess month A

short dorsal , desti tute of bony rays
,
stands over the

ventral s . Smal l scales cl othe th e body ; the g i l l - opcn~

i ngs are short verti cal sl i ts ; and the branchiostegals are
three in number. No pseudobranchiae are devel oped .

A gl obul ar bony cel l
,
construc ted i n processes of the

l arge anteri or vertebra , recei ves the swim - bladder
,
from

whence chains of bones ex tend towards th e acousti c
organs.
The genera are— Cobitis ; Botia ; AcantkOpsis; Apua ( Blyth ) ;

Prostheacanthus ( Blyth ) ; Pangio ( id ) ; Syncrossus ( id ) ;
Schistura Homoloptera (Kuhl et Van Hassel t ) ;
and Balz

'

tora ( Gray) .
This l ast form i s depressed, is furn ish ed wi th l arge

spreading ventral s and pectoral s, and has n o a i r - blad
der. The Loach or Beardi e an d the Ground
l i ng (Acaozt/zopsis) are British representatives of these
genera .



SILunoms.
— FISHES. —G1.Amnmus.

cei d. There are n o pancreati c czeca. There i s som e
times only on e dorsa]

, but more commonly two ; the
second being adipose

,
or i n a few spec ies only supported

i n fron t by a bony ray ; the caudal i s forked , crescen ti c,
or rounded a t the end .

_
In almost all cases the first

pectoral is a strong
,
bony serrated ray, whi ch is sus

tained by a stou t scapu l o - coracoid arch and a sim i l ar
strong ray often stands i n fron t of th e dorsal

,
and is not

u nfrequently furn ished with a trigger - l i ke apparatus
for fix ing and re l easi ng i t at the p leasure of th e fish .

Fossi l b on es of th i s k ind are abundant i n some strata
,

and are known by the name of Ichthyodoru l i tes. W hen
the air - bl adder is presen t, i t is furn i shed wi th a pneu
matic tube ; hence those who consider the S i l uroi ds to
be merely a fam ily group

,
place i t among the Pkg/ soa

tomz
’

of Mul l er.

FAM ILY I. - GLANIDIANS (Siluridw) .
Pl ate 4

,
figs. 22, 23.

To avoid using the sam e designati on for the fam ily
that Agassi z has appl i ed to th e order

,
we have bor

rowed an ep i thet from Aristotl e . The Glanidians are
a very l arge fam i ly , and resemble the Malacopteres

and also the Ganoids, in hav ing a pneumati c tube to
th e air - bl adder . Thei r sk ins are e i ther n aked

, or

en cased i n th e expanded plates of the l ateral l i n e the
m outh i s bordered above by the premaxil l aries

,
the

maxil l ari e s bei ng reduced to mere vestiges
, or el ongated

into soft, flex ibl e barbels : al l h ave barbel s e i th er at
th e nostri ls , or on the borders of the mouth . The
swim - bl adder is conn ected to th e aco ustic organs by

Fig. 4 1.

Tangsa (Clariss pulicaris)

ch ains of ossi cl es ; the cav i ty of the cran ium is closed
l ateral ly, as i n the Cypri noids ; and the posterior bones
of th e sku l l are gen eral ly prolonged to furn ish sutu res
wi th the fi rs t v ertebral spi nes. The stomach has a
sac - l ike protuberan ce below the pylorus ; and the
branchiostegals vary in n umber from n in e to e ighteen .

The genera are—S ilm'
as ; Glanis (Agassiz) ; Schildes ; Cc

tnpsis ; Bagras ; Cephalocassis (Blocker) ; Gargot a. ( id ) ; Ham
Blyth ) P la tystoma Galé‘ichtbys Pangasius S ilandia

Sciades (M ii ll. und Ariodes ( id ) ; Eutropius ( id ) ;
Osteogeneiosus ( Bleeker) ; Ari as , Asteropbysus ( Kuer) ;
Batrachocepha lus ( Bleeker) ; Clarotes ( Kner) ; Pime
lodus ; Hemipimehdus ( Blyth ) ; Pimelonotus ( G i l l ) ;
Syneckoglanis ( id ) ; Amblyceps; Rita ( Bleeker) ; Bagu
rius ( id ) ; Euanemus ( Mul l. und Erethzlstes

( id ) ; Aachenipterus ; Ketengus ( Bleeker) ; Callop/zysus

(
Mul l. und Tr.) Centromochlus (Kner) True/zy
opteras ; Hypolftkalmus ; Agenc iosas ; Glyptostem on

( Blyth) ; Glyptothoraa: ( id ) Pseudecheneis ( id ) ;
Exostema ( id ) ; Synodonlis ; Doras ; Callickthys ; Hop
losternum ( Gi l l) ; Hoplosoma Arges ; Brontes ;
Astroblepus; Olarias ; Heterobranchus ; Saccobramkus ;
Plateaus Trychomycterus ; S tegOpkilus ( Rhein hardt) ;
Pareiodon(Kner) ; Banacepkalus ( id ) ;Aspredo; Chaca ;
b

‘

isor ; l lalapterurus ; Ailz
'

a ; Eremophilus.

The Ri ta represen ted by the woodcu t i s very
strongly mai led , and i s a fish of a disagreeabl e
aspect, common i n the mouths of th e G anges,
but few of the natives ven ture to eat i t. It
grows to th e l ength of four feet.
The Sheat - fish (Silu rus glanis) i s considered to be

the l argest of European fresh - water fishes . Pli ny
describes i t as second i n si ze to th e mari n e Tunny

al on e , as devouri ng a l l an imals that i t meets wi th, and
as frequ en tly drowni ng horses that attemp t to swim
across the r i vers that i t i nhab its. The H i stoi re des
Poisson s ” menti on s that i n modern times one was taken
i n th e Bug wh ich measured six te en fee t i n length ; and ,
quotes Grossinger, who rel ates that, on the confines of
Turkey , a poor fi sherman captured one of those omn i
vorous fi shes wh i ch had in i ts stomach the en tire corpse
of a woman , w i th a ri ng an d a purse fi l l ed wi th m on ey
S ibbald m en tions th e Sheat - fish i n h is l ist of Scottish

F ig ,
4°

The R ita (Arl us rita) .

fi shes
,
but g ives no detai l s

,
and no other i ch thyol ogist

h as se en a Bri ti sh exampl e .
The Glam'

s of th e anc ient Greeks , which i nh abits
th e r i ver Achel ous i n Acarnania, and at th i s day bears
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F ig. 44.

Falk land I sland Nerophis (Nerophis hymenolomus)

sentative, ou r wonder ough t to be th e l ess on beholdi ng
the heads of horses springi ng from such tiny shel l s .”

The genera are—Hippocampus ; Accntronura ; Gaslcroto

heus ; Solenognathus ; Phyllopteryx ; Hal'icampus ; Trachy
rhamphns Corgthoichthgs Ichthgocampus Sgngnathus

L eptonotus ; S iphonostomas ; Leptoichthys ; S tigmalophora ;

Dorgrhamphus ; Doryichthgs ; Cheer
-

oichthys ; Hemithylacus ;
lil icrophis andNerophis.

These
,
d istr ibuted i nto four subfam i l ies or tribes

,
are

described by Dr. Kaup i n h is Catal ogu e of F i sh i n th e
Br i tish Museum . The fol l owing are Br i ti sh spe ci es
Thc Short—nosed H ippocampus (Happocampus brevi
rostris) ; the Needl e - fish (Sgngnathus acus) ; theDeep

n osed Pip e - fish (Szphonostomus lyphlc) ; th e JEquoreal
Pi pe - fish (Nerophz

'

s ccguoreus) ; th e Snake Pi pe -fish
(Nerophz

’

s anguineus) ; th e Stra ight -n osed Pipe -fish

(Nerophis ophiflz
'

on) ; th e W orm Pip e - fish (Nerophz
'

s

lumbriczf omnis) .
In th e Edinburgh New Philosophical Journal for

Apri l , 1855, there i s a statemen t of th e sh ip Ha rbinger
havi ng sa i l ed for several hundreds of miles i n the

North Atl an ti c am ong shoals of dead fi shes , supposed
to h ave been k il l ed by submar in e vol can i c acti on . Cue

of these dead fish being sen t to SirW i l l i am Jardiné,
was determ ined by h im to be the common Snake Pip e
fish (Nerophis anguineus) .

O R D E R V I I I. — P L ECTOG N ATH S .

IN th is order th e maxil l ary bone i s soldered to or

coal escen t with th e premaxi l lary of th e same si de
,
and

i n some groups th e conj oin ed bones of the on e side are
bl ended on the m esi al l in e wi th those of th e other,
formi ng a sol id upper jaw i n wh ich the teeth are i ncor
porated, and which is opposed to a mandibl e of sim i l ar
form and denti tion

,
hav ing its l imbs also coal escent at

the symphysis . In other groups the mesi al j uncti on of
the l ateral halves of th e jaws is i n form of a serra ted
su ture. The in ternal skele ton i s partial ly ossified, and
has a fibrous osteoid structure , wi thou t any bone cor
puscles. The pi eces of th e skele ton are fewer th an i n
the Osseous fi shes

,
having only rudimentary r ibs

,
as

wel l as wanti ng some other bones ; and the dermal
skel eton di fferi ng much i n aspec t from the ord inary
scal es

,
i s considered to approach ganoi d scal es in tex

ture . The Spi nes of the fins also, when presen t, are
studded wi th ganoid grai ns . Agassiz

,
because of th e

structure of th e dermal bony scales
,
is i n cl i ned to range

the order provi si on al ly among hi s Ganoids ; bu t M illler,
who rel ies m ore on the forms of the cen tral organ of
circul ati on

,
does not separate the group from the Osseou s

fi shes
,
wi th wh ich its members agree i n having merely

two val ves at the origi n of the arteri al stem , withou t
the succeeding rows that exist i n th e Ganoids. The
swim - bladder of these fi sh es is closed

,
having n o air

duct
,
and there are no pancreatic caeea. The g i l l s are

b iseri al
,
an d the processes of on e series al tern ate with

those of th e other instead of being i n opposi te pairs .
There are no di st in ctly - devel oped ventral s

,
but the ir

pl ace i s suppl ied i n some groups by a proj ec t ion of the
pubi c bones

,
som etimes fol lowed by a l ongi tudinal series

of short sl ender spin es.

FAM ILY I. —BALISTIDS
Pl ate 13

,
fig . 65 .

The characters of th is group are a con i cal face with
a smal l month at i ts apex , arm ed with a few more o r
l ess taper ing i nc isori al tee th . The ski n i s protected
by sh ie ld - l ike

,
ganoi d scal es

,
or by smal l rough poin ts.

The branchiae are three only. These are most gene
rally considerably compressed fi sh es

,
with a profi l e often

approach ing to oval or orbi cul ar
,
bu t som etimes much

elongated. In on e group
,
th e Balz'stim' of authors

, the

gano id mai l i s divided by diagonal i n tersecti ng lines
i n to small rh ombo idal d iscs ; th e stou t anteri or ray of
the fi rst dorsal i s fol lowed by one or two smal l ones

,

which act as tr iggers to fix it i n an erec t pos i t ion , and
when di sengaged, al l ow it to fal l back i n to a groove .
I n th e other group ( the M onacanthim

'

) thedermal mai l
i s i n form of smal l , th i ckly - set spin es

,
of forms varying

wi th the spec ies
,
and occas ional ly resembl i ng i n fine

ness and c loseness the p i l e of velvet.

The genera a-re—Pgrodon .M elichthgs ; X anthichthgs ;
Cant/cidermis ; Balistes ; Balistapus ; M onacanthus Aluterius ;
and Priacanthus.—( See Kaup, Cat. Brit. Alas. )

The Pig- faced Trigger~fish or F i l e -fish (Balz
‘

stes

capriscus) i s a Br i ti sh speci es, though very seldom cap



PLECTOGNATHS . FISHES.
— GYMNODONTS.

tured. I t i s an i nhabi tan t al so of th e Medi terran ean
,

Atlan ti c
,
and Indian Ocean .

- Pl ate 13
,
fig. 65.

F ig . 45 .

Gi ldedTrigger -fish (X antb ichthys curassavicus) .

Th e Balistids an d Golf er - fishes
,
or Ostracionids, con

stitute th e fam ily of Sclcrodérmes of Cuvier .

FAM ILY IL— OSTRACIONIDS (Ostracionidce) .
Pl ate 13, fig . 66.

These COFFER- FISHES have the body i n closed i n a
tesselated cu irass of scales arranged qu i ncunci al ly

,

forming a box of l i tt l e or n o flexib il i ty
,
from out of

wh ich the l ips, teeth , pectorals, and tai l w i th i ts three
verti cal fins protrude. The pel vi c bones and ventral s
are wanting. The vertebrae of th e bel ly are mostly
coal escen t, and the body has bu t l i t tl e muscul ar sub
stan ce , i ts moti ons bei ng l im i ted . Exteri orly th e gi l l

Fig .

open ing i s on ly a short sl i t
,
bordered by a sk inny edge ,

but i nteri orly i t has an opercul um and six bran ch i o~
stegals. The. box - l ike m ai l i s i n
some speci es rec tangul ar ; i n others
tri angul ar i n sec ti on

,
or i t is oval or

orb icu l ar . The l i ver i s l arge and
oi ly ; the stomach capaci ous an d
membranaceous.

The genera are Cibation ; Doryophry/s ;
Ostracion; Aracana ; and Centaurus — ( See
Kaup, Cut. Brit. Illus. )

FAM ILY III .
—GYMNODONTS

( Gymnodontidce) .
Pl ate 13, figs . 67, 68

The genera are—D iodon ; Dz
'

cotgh
'

chthgs ; Chez
'

lomgctcrus ;
Cgclichchys ; and Cyanichthgs ; none of which are Bri t ish .

The MOLEBUTS or SUN- F ISHES (Orthagoriscim
'

)
have j aws l ike the Diodonts, and are compressed fishes
i ncapab l e of inflati on

,
and a tai l so sh ort and h igh as to

seem as i f docked off . The dorsal i s h igh and po in ted ,

46.

Turkey- fish (Tetraodon meleagris).

and i s u n i ted at the base to the caudal . No air - bladder
is presen t

, and the smal l stomach is entered directly by
the b i le - duct. The arteri al s tem i s provided a t i ts

origi n with four sem il unar val ves. The skin is sm ooth
i n som e spec ies

,
and i n others is armed by scattered

spi nes . The myel on i s greatly abbreviated . The

This fam i ly
,
ch aracteri zed by Cuv ier

nder the name of Gymnodonts, com
prises h is D iodonts

,
Tetrodonts, Trio

donts
,
and M oles or Sun- fish . Its

members have the tee th i ncorporated
i n the gorget - shaped j aws

,
form ing a

bi l l l ike that of a parrot. Cuvi er ’s
gen era have been descri bed by Dr.
Kaup as fam i l i es or sub - fam i l i es .

The DIODONTS have a flexibl e sk i n wh ich
,
i n m ost

speci es
,
i s inflatible so as to gi ve a gl obul ar shape to

the fish, and is arm ed with sp i nes wh ich diverge every
way when the sk in is d istended . No mesi al di vi si on
exists i n e i ther th e upper or under jaw, each h av ing
the form of a horse ’s beef, wi th the teeth i n corporated
i n thei r bony substance .



STUR IONIDANS .
—FISIIES.

-ACIPENSEROID S.

only genus is Orthagoriscus or Orthragoriscus, of wh ich
two speci es frequent our seas

,
vi z .

,
the Shor t and the

Obl ong Mol ebu t (Orth.mola and oblongas) .
The TETRODONTS, formi ng a fam ily or sub - fam ily

of som e i chthyol ogis ts, i s equ ival e n t to the genus Tet
rh

'odon of L i nnaeus and Cuvier . They have the i r
gorget - shaped jaws

,
i n wh ich the teeth are in corporated,

di vi ded above and bel ow by serrated
,
mesial su tures

,

form i ng fou r dental masses, whence the name . The
sk in i s parti al ly and variou sly arm ed by sp i nes

,
which

are smal l er than those of the Diodonts
,
and in an

el ectri c species are whol ly absen t . Some genera
h ave inflatible bodies ; others do not possess th e
power of inflati on

,
and have a moderate ly el ongated

GANOID S .

TYP ICAL ganoid scal es have general ly a rh omboi d or
quadrangul ar ou tl i ne

,
wi th a smooth

,
sh in ing coati ng

of enamel . They are seldom rounded
,
and rarely

imbricated
,
be ing m ore commonly arranged i n obl iqu e

rows whose edges tou ch ; bu t each scal e i s secured to
th e on e that precedes i t by a hinge - l ike process of its
anter ior corner . L ike ord inary scal es

, the ganoid pl ates
are devel oped i n fol l i cl es

,
but the ir ep idermal coating

i s so very thin and so cl osely adheren t as to be nearly
impercep tibl e . M ul l er sums up his vi ew of the gano id
character i n th e fol l owing terms z— F ish es provided
w ith tabul ar and angul ar or roundish en amel led scal es

,

or wi th bony plates , or wi th a perfectly n aked ski n ;
having fins frequ en tly, but not always , sustai ne d i n
fron t by a singl e or doub le row of sp iny pl ates

,
techni

c al ly n amed f ulcra ; and a caudal fi n i nvol vi ng i n i ts
upper fol d th e extrem i ty of th e vertebral col umn

,
which

m ay con ti nu e to th e end of the fold. The free gi l l s are
pl aced in an Opercul ated cavi ty

,
l ike those of th e true

ORDER I X .
— S TU R I ON I D A N S .

FAM ILY I .
—ACIPENSEROIDS .

(Pl ate 14 , fig. 72 ; Pl ate 15, figs. 73 ,

TIIIS order con tain ing bu t one fam il y may be ch arac
terized as a s ingl e group of Ganoids

,
whether these be

termed wi th Agassi z a cl ass of Vertebrals, or wi th
Mul l er an order of Fi shes . The distin cti ve characters
of th e Acipenseroids (Sturiones, Cuv i er) are , according
to Heckel and Kner

,
an elongated body

,
protected and

made more or l ess pen tagonal by five rows of bony
sh ields ; a protra cti l e , toothl ess mou th o n the ventral
aspect ; a bl owing - hol e and a si ngl e opercul ated gi l l
open ing on each side

,
but n o branchiostegals i n the

membrane ; a carti l agi nous i n tern al skel eton ; a hetero
cercal caudal densely bordered wi th short bony rays i n
the upper l obe ; and a l ong sp iral val ve i n th e great

i n testi n e . In the genus Scaphz
'

rhynchus the ta i l i s
depressed at the root of th e caudal , which i s n ot the
ease i n the members of th e m ore popu l ous genus

,

Acipense
r

(Sturgeon) n or i n that of P lanirostra or P oly
odon. Of these forms the fami ly an d order consistf ‘“
The speci es are numerous i n th e temperate parts of th e
northern hem isphere , both i n the Old and NewW orlds,
but th ey do n ot en ter th e arcti c reg ions

,
and are

u nknown i n th e South Seas .
Among the anc ien ts

,
says Pl i ny

, theAcipenser was
con sidered to be the n obl es t of fish es ; bu t i t had ceased
to be esteem ed i n his t ime

,
at which he expresses h i s

su rpri se, since i t was rare. The
'

Atn
'

lns of th e Po,
wh ich is consi dered by modern i ch thyol ogists to be of
th e same gen us, i s stated by Pl i ny to be sluggi sh and

4“ Dincctes and Proccros are two genera of th is fami ly, named
but not sull iciently character ized by Rafinesque- Smal tz.

The genera are— Tetraodon ; Phgsogasler (Mul ler) ; Chelo
nodon ( id ) ; Cheilichthgs ( id ) ; andArothron

Some of th ese groups have no ol factory sac, or even
depress i on

,
th e n erve of smell be ing exp ended on a

sol id , i mperf orate barbel .
In th e TRIODONTS th e mandibl e is undiv ided, as i n

the Diodonts, whi l e th e upper j aw has a mesi al suture
as i n th e Tetrodonts. An immense dewlap is sustai ned
in fron t by a very l arge bone represen ti ng the pubics,
and resembl i ng the sam e par ts i n som e Balistids. The
fins are like those of th e Diodonts, an d the asperi tie s of
the body and dewlap resembl e those of th e Tetrodonts.

A si ngl e speci es from the Indian seas i s cal l ed Triodon
bursari'us, and i s descr ibed by L esson and Garnet i n
thei r i ch thyol ogy of the voyage of Duperrey.

osseous fi shes. Several Ganoi ds have an accessory
bran ch i al organ i n form of an Opercul ar gi ll , which
diff ers from a pseudobran chi a

,
and may co- exi st wi th

it. Many h ave spou t—hol es (spiracula or bl owing
hol es) l ike the Pl agi ostomes. In th e arterial bulb or
stem there are several rows of val ves. The eggs are
generated i n ovi sacsand discharged through oviducts.
No decussati on ( chiasma) exi sts between the Opti c
l obes

,
but merely a l ateral c ohesi on . The swim- blad

ders h ave pneumati c tubes ; th e skel eton is bony, or
partly carti lagi nous ; and th e ventral fins are si tuated on
the abdomen . According to the researches of K‘

olliker,
the skel etons of th e Pl e ctognaths and L oph obranchs
are desti tute of bon e corpuscl es

,
but those of the other

orders enumerated as Ganoids by Agassi z con tai n th ese
organ isms. All th e above charac ters do not exist i n
every Ganoi d ; and the essen ti al parts of structure are,
accord ing to Mii ller, several rows of valves in thearterial
bulb, f ree operculated gills, and abdominal ventraljins.
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SAUROIDS.
— FISHES.

—POLYPTER IDS.

i ng parts of Canada, where i n abou t ten spec ies have
been detected by Agassi z , an d they are considered to
be the nearest represen tati ves n ow l i vi ng of the ex ti n ct
ganoid fish es.
In th is fam ily th e upper j aw, whi ch i s el ongated i n

th e axis of the fi sh , i s composed of several p ieces ; and
the mandibl e i s al so composed of many p ieces

,
as i n

the rep ti l es . The vomer i s of two pi eces , separated
by a median cl eft. Instead of th e fi rst vertebra
being uni ted to th e occip i tal bon e by Opposing cups
fi l l ed with an elasti c gel at inous flu id as i n ord inary
fi shes

,
that j o i n t i s formed by a bal l and socket, so that

the head has a nodd ing movement. The ol factory
organ

,
s i tu ated at th e tip of th e upper j aw, contai n s

the ordinary nasal folds arranged s imply . The g i l l s
,

on four arches , h ave a perfect bi fol i ate stru cture , and
beh i nd the l ast arch there is th e ordi nary fi ssure ; a
resp i ratory gi l l l ines th e operc ul um

,
and a pseudo

branchi a i s al so presen t. The branch iostegous mem
bran e passes withou t d ivi si on evenly across th e throat

,

and i s sustained on each s ide by thre e bran ch ies
tegale. The swim- bladder i s d iv ided i nto ce ll s

,
th e

part i ti ons be ing provided wi th muscles ; and th e pneu
mati c open ing i s a l ong sl i t i n t he upper wal l of the
threat. The stomach has n o caecal expansi on ; th ere
are several pancr eati c caeca ; and there i s no spi ral
val ve i n th e large i ntes ti n e . All the fi ns are protec ted
o n thei r p roximal edges by two rows of sp i nous scal es,
and are supported by j oin ted rays only. The hetero
cercal caudal i s abruptly trun cate

,
i ts rays being i nserted

partly at the extrem i ty of th e ve rtebral column
,
partly

beneath i t . The upper jaw and m andibl e are cl osely
set with radul i form teeth , bordered by a row of l arger
poi nted ones . The Lepidostids have no bl owi ng - h ol es
l ike those of th e S turgeons and Polypteres.

FAM ILY IL—POLYPTERIDS (Polypteridce) .
Pl ate 14, fig. 71 .

This is an Afri can fam ily hi th erto detected only in th e
Ni l e , Senegal , and Tchadda or Niger . I t i s equi val en t
to Mtiller‘s group of P olyptcrz

'

m
’

,
and i s n ot c onsidered

ORD ER X I .
— H OL OCEP H A L I D S.

(Pl a te 15, figs. 75,

PASSING by the Coelocanth order as be ing whol ly
fossi l , we come to the Hol ocephal i , con tain i ng the
si ngl e fam i ly group of Cnmmnms. These form a
passage to th e Chondropterygians by the arrangemen t
of the ir gi l l - op enings. L ike th e Sturionidans, th ey
have only one external opercul ated opening on each
side ; but under th e integumen t there i s a common
canal proceeding from i t, and rece i vi ng the four
bran ch i al sl i ts . The compl ete b iseri al gi l ls are attached
by their margi ns

,
and are only three in n umber ; but

the i n fe ri or pharyngeal or fourth arch supports an
unise ri al gi l l , an d there i s an accessory one on th e
inner side of the op erculum . There is a spiral val ve
i n the intesti n e, and there i s n o swim - bladder. The

to be a le ss ch arac teristic representati ve of th e Ganoids
than the Lepidostids. P olypterus, the on ly genus,
consists of three spec i es cl osely resembl ing each other .
They are e longated fi shes

,
wi th blun t depressed sn outs,

having the ir h eads protected by bony pl ates— somewhat
sim i lar to the cephal i c pl ates of th e Stu rgeons— and
the i r backs furn ished with an even row of detached
finlets

,
each having a strong spin e i n fron t

,
fol lowed by

four or fi ve soft branch ing rays . The caudal , blu n tly
rounded , embraces th e acu te ly con i cal e nd of th e tai l ,
and comes farther forward on th e dorsal aspe ct than i t
does below. The anal i s si tuated immediately before
the l ower l obe of the caudal , and the ventral s are behi nd
the m iddl e of th e fish . These are supported i n fron t
by scaly bases

,
and the pectoral s have sti l l more con

spicuous scaly bases resembl ing sh ort arms . The
scal es wh ich cl osely envelope the body are very strongly
adheren t, stout, an d very hard .

In th is fami ly th e upper jaw i s n ot d iv ided by a
l ongi tudi nal cl e ft as i n th e Lepidostids ; and the man
dibl e and sk ull general ly

,
are constructed as i n the

osseous fishes . A l abi al car ti lage si tuated at the c orner
of th e mouth supports th e upper and l ower l ips. The
nostri l s are m ore compl icated than i n other fi shes

,

as they consi st of a l arge labyri nth of five passages
,

each h aving a gi ll - l ike fold ing of th e l i n i ng membrane .
The an terior n ostri l i s prol onged i n to a m embran ous
tube the poster i or Open ing i s a smal l cl eft before the
eye . The fourth gi l l i s un if ol i ate on ly ; there i s no
opercu l ar g i l l ; n o pseudobran ch ia ; and no i nferi or pha
ryngeal bones. The stomach is caecal ; there i s a pan
creati c caec um ; an d the l arge i n testi ne i s furn ish ed wi th
a sp iral val ve . The a i r - bl adder consi sts of two sacs o f
diff eren t l engths, open ing i nto a short common cham
ber , whi ch commun icates by a l ong glottoid fissu re
wi th th e ventral floor of th e gul l et. A singl e gil l~
open ing on each side , has the common branch iostegous
membrane covered with a bony plate ; and there is als o
a bl owi ng hol e on each side

,
furn ished wi th an osseous

valve.

The Gymnarchus or del—cl—f ar of th e Ni l e has a
l ung - l ike a i r - bl adder suppli ed wi th ven ous blood.

l ong, muscu l ar, arteria l stem is provided wi th three
rows of val ves. Pl acoi d granul es ex ist i n the integu
ment, but the internal sk el eton i s carti l agi nous , wi th
partial an d scan ty bony deposits. Most of th e fins are
supported i n fron t by a strong Spine

,
an d the ventral s

are S i tuated on th e bel ly.

The upper j aw i s represented by the vomer
,
pal a

tines, and tympanals, in a rudimentary state , on the

sides of the snou t ; and the fun cti on of tee th is p er
formed by four h ard

,
bony pl ates above an d three

bel ow. The mal es are prov ided wi th trifid appendages
named “ claspers ;" and the eggs of th e femal es are
l arge and l eathery or h orny

,
with flat ve lvety borders.

The genera are- Cl u
'

mcera (British) and Callorkynckus.



HOLOCEPHAL rDs.
— F ISHES. SELACH IANS.

SELACH IAN S .

(Pl ate 16, the s i x fig ures ; Pl ate 17, figs. F an d G .)

Tms term
,
as empl oyed by Cuvi er

i ncl udes th e Sharks and Rays , and was equ i val en t with
h im to h is second order of Chondropterygians, com
prisi ng tlrose wh ich h avefixed gills, by which they are
d isti nguished from his first order of carti l agi n ous fi shes ,
which h ave movable g i l l s. These have been noti ced
above u nder th e denom i nati ons of Acipenseroids and
Holocephalids. The group is equ i val e n t to th e P lagi
ostomi of M iiller and Owen . By Agassi z th e Hole
cephalids are associated wi th the Gal eodes ( or Sharks)
and the Bet ides ( or Rays) , th e three groups being con
sidered to be orders of a class of vertebrals cal l ed by
h im SELACH IAN S . This arrangemen t i s, as has bee n
al ready in timated

,
merely provisi on al

,
and dependen t

for fi nal adoptio n on the i ssu e of researches not yet
c ompl eted by the i l lustr ious n atural i st wh o suggested i t .
The Sel ach i ans so consti tuted are n early iden tical with
th e sam e au thor’s PLACOIDS defined i n h i s treatise s
on Fossi l Ichthyol ogy

,
and the studen t ough t therefore

to b e told that pl acoid scal es are h ard osseous produc
ti ons of th e sk in

,
som etimes i n form of pl ates of l arge

S i ze
,
sometimes i n sh ape of smal l poi nts ( forming when

the ski n i s p repared for use i n th e arts the substance
known by the nam e of and at oth er
times i n form of thorns or pri ckle s. All th ese diff er
from ganoi d scal es i n the absence of enamel

,
as wel l

as in the i r l ess regul ar shapes ; and Kelliker states
that the spi nes of the Sel ach ians are form ed of denti ne .
The au thor j ust named says th at th e i n ternal ske leton
of th e Sel ach ians diff ers i n type from that of the Gan oids

,

an d from th at of al l other fish es excep t th e Dermo
pteres, i n be ing merely common cartilage , or cart i l age
i ndurated by the deposi tion of earthy m atter

,
but h av

i ng n o real bone - cel l s. In str ucture
,
th erefore

,
th e

dermal skel eton of th e Sel ach ians is i n advance of the
intern al one .
The heart of th e Sel ach ians consis ts

,
as i n o ther

fi sh es, of a singl e seri es of chambers, th e first of wh ich
n amed the venou s s i nu s” i s a m ere recep tacl e of th e
venou s bl ood coming from all parts ; th e auri cl e and
ventri cl e wh ich succeed i t are considered to b e the
m ore essen ti al parts of the cen tral propel l in g organ

,

and beyond the l ast n amed is th e stem of the arteri al
system , n amed gen eral ly th e arteri al bu l b, but whi ch
i n th e Sel achi ans i s cyl i ndri cal . In th ese fishes th e
bag or peri cardi um i n wh ich the heart m oves commu
nicates wi th the cav ity of th e abdomen by a canal

,

wh ich i s singl e i n the Holocephalids, but which in the
Sharks and Rays b ifurcates after l eaving the pericar
dium. The venous si nu s l ies W i th in the peri card ium

,

and i s b ival vular at i ts en tran ce i nto th e au ri cl e ; and
there are from two to six rows of transverse valves
wi th i n th e l ong muscul ar arteri al stem .

The gi l ls of the Sharks and Rays are fixed or adheren t
to th e wall s of the bran ch ial chambers

,
each chamber

hav ing an i nteri or ph aryngo - bran ch ial sl i t to admi t t he

water of respirat ion from the mouth
,
an d a per ipheral

orifi ce to al low i t to escape . In the Sharks these
extern al orifices are si tu ated l ateral ly

,
and are general ly

five , but i n a few cases si x or seven ; i n the Rays they
are on the ven tral asp ect

,
an d are always five i n num

ber. The gi ll s of th e Selachian s are, together wi th the
scapul o - coracoid arch

,
farther back than i n th e osseous

fi shes
,
being behi nd the sku ll ; and the hear t, whi ch

occupi es th e tri angu l ar spac e between the gil l s and the
chevron of th e coracoids

,
has consequ ently a S im i la r

m ore backward posi ti on . The ventral s are abdomi nal
,

and there is no swim- bladder. All have the i nn er m em
brane of th e i ntesti ne expanded near i ts terminatiori at
th e vent in to a valve , which exh ibi ts one of two types
of form . In one type the i n testi nal valv e is screw
fo rm ed or scal ar i form , making a Spi ral sl op e ; i n th e
other th e val ve i s ro ll ed l ongi tudi nal ly on i tsel f, an d
attached l engthwise to th e wal l of th e i ntesti n e ; both
forms serving to augment the surface of th e com

paratively Short i ntesti ne .
The Sharks and Rays rece i ved from Dumeril the

name of PLAG IOSTOMES , an d th is appel l ati on bei ng
equ i val e n t to th e Sél aci en s of Cuvi er

,
was adopted by

M iiller and H enl e i n thei r compreh ensive Beschreibung
der P lagiostomen, whi ch i s our chi ef gu ide to a kn ow
ledge of these fishes. The arrangement of these i ch
thyologists i s as fol l ows

The SQUAL I or SHARKS ( GaIcodes of Agassiz) are Plag io
stomes w i th lateral g i l l - open ings S

S tv
'

gmata) ; free supplemen
tary eye l ids an incomplete scapu o- coraco id g irdle suspended
to the soft parts beh ind the g i l ls, but hav ing no art icu lat ions
i ther w i th the sku l l or spine. These fishes do not possess a
cephalopterous cart i lage.

First division.
— Sharks hav ing one anal fin and two dorsals placed far back , t he fi rst dorsal being over or

beh ind the ventrals. This div is ion is compr ised in thefami ly of SCYLLHDE .

Second division.
—Sharks having twodorsals andananal

the first dorsal be ing situated over the space interven
ing be tween the pectorals and ven trals.
F irst subdivision.

— Sharks of B group having a blinker
(or n ic ti tat ing membrane) , but no spou t- holes ; and
the last or last two st igmata s i tuated over the baseof the pectoral . I t includes the fami l ies CAR
CHARIE DE ; Spvnnmnm ; and a nononrmm.

Second Subdivision—Sharks of B group which have
Spout - ho les and bl inkers ; also the last or las t twost igmata si tuated over the base of the pectoral. To
it be long the famil ies GALEID ZE ; Scrnnrononrrnm ;
and MUSTEL IDE .

3 . Third subdivision—S harks of B group w i th spout
holes but no b l inkers. It embraces the fami l ies
Lau nm m Ononrasrrnm Cns'rnn

CIONTIDE ; and RH INODON
’

I
‘

IDE .

Third division— Sharks hav ing but one dorsal and one
anal fin,

forming one fami ly , the Nou n/t rauma.
D . Fou rth division—Sharks furn ished wi t h spou t- holes and

two dorsals
,
but hav ing nei ther b l inkers nor an anal

fin. The five st igmata are all si tuated before the pee.

torals ; and the in testinal valve is Spiral . I t embraces
the famil ies of Srnvxcrnm ; Scrmmms ; and Squari
NE DA-3.



GALEOD S.
—FISHES.

— SO rLLrDs.

ORD ER X I I .

~— G A L EO D S O R S H A R K S .

SQUAL I . Characterized above.)

FAM ILY I .
— SCYLLIDS ( Scyllndce) .

In th i s fam ily there i s one dorsal fi n standi ng over
or behi nd the ven tral s

,
another farth er back

,
and one

anal . The eye is n ot provided with a n i cti tati ng
membrane

,
but spou t - hol es ex ist beh in d the eyes. Of

the fi ve stigmata the l ast one i s over th e base of th e
broad pectoral s ; at the corner of the month there is a
furrow i n the in tegumen ts

,
and al so a l abial cartil age

above and below. The teeth have a poin ted mesial
cusp

,
and from one to four den ti cl es on each side of i t.

The caudal fin is ex tended longi tudin al ly, wi th a tru n
cated or r unded tip, and withou t an u nder l obe or
m erely wi th th e traces of one, but w ith a notch near
th e end, ben eath .

The fami ly includes the fol low ing genera—Scyllium ; Pris
tiurus ; Hemiscg/ llz

'

um ; Cbiloscyllium Grosser/Linus ; Ging
Iymostoma ; and S tegostoma .

In th e Bri tish seas th ere h ave been detected the
Smal l - spotted Dog- fish (Scyllz

’

um cam
'

c ula) ; the L arge
Spotted Dog- fish (Scyllium catu lus) ; and the Bl ack
m outhed Dog—fish (Pristiurusmelanostomus) .

FAM ILY II.— CARCHARIZEDANS

In these Sharks th e first dorsal is s i tuated over th e
Space between the pectoral s and ventral s

,
and th ey

h ave also a second dorsal and an anal ; the eyes are
furn i shed with n i cti tati ng membranes, but sp ou t- hol es
do n ot ex ist i n a perv i ous state in th e adul ts ; each
n ostr i l is general ly provided wi th a smal l three—s ided flap
on i ts upper border ; th e month has a bol dly convex
outl ine , wi th sm al l folds of ski n at its corn ers ; th e anal
fi n i s pl aced d ir ectly under or cl ose beh i nd the second
dorsal ; and the caudal fin has always a sh ort u nder l obe ,
with a notch on the i nfer ior edge of th e elongated upper
l obe

,
cl ose to its ob l iquely truncated end ; the i ntest inal

valve is rol l ed longitudinal ly, and i s n ot scalari form ;
th e scal es are smal l , and the sk i n smooth ish . The
fami ly consists of the genera Carcbarz'as and Prz'onodon,
and i ncl udes some of th e Sharks that are m ost numerous
i n th e tropi cal seas, and most dangerous to m arin ers .
The Bl u e Shark ( Carckaria sglaucus) frequents the
Corn ish coasts

,
and does much inj ury to the fishermen

by cu tti ng the ir l i nes and nets , for wh ich i ts serrated
teeth are well adapted.

FAM ILY III .—SPHYRN£EDANS (Spkyrnwdce) .

Sharks resembl ing the Carcharidans i n th e number
and posi ti on of the fins, i n h aving n i cti tati ng mem
branes, an d wanting spout- hol es, but h avi ng the eyes
s ti l te d out by a great lateral prolongati on of the orbi ts,

gi ving a form to the skull from when ce com es the
popu lar n ame of H ammer - headed Sharks . The only
genus i s Sphyrna, al so cal l ed Zygwna.

The great l ateral breadth of the skul l , ari si ng from
the proj ecti on of th e orb i ts

, gi ves a very strange aspec t
to these Sharks, one of whom , Spliyrna zygama, or

the Hammer - headed Shark , i s an occasi onal vi s i tan t of
the Br i tish seas .

FAM ILY IV.
—TRIZENODONTS (Tricenodontes) .

In th is fam ily the head i s flat
,
and the snou t i s

sometimes poi n ted
,
som etimes bl un t ; th e nostri l - val ve

is bread, or l ess commonly l engthened out i n to a bar
bel ; th e orifice of the eye l ongi tudi nal , and the fol d at
the corner of the mouth i s very smal l ; th e tee th
resembl e those of th e Scyllids, but with a l onger m iddl e
cusp

,
and n ot more than one or two l ateral den ticl es ;

the second dorsal fi n an d the an al are Opposed to on e
another

,
or n early so, an d the scal es have three, five

,

or seven keel s.
The only genus is Tricenodon, an i nhabi tan t of th e

Indian Ocean and Red Sea.

The only Bri ti sh spec i es is th e Common Tepe (Galcus
canis) . Galeocerdo arcticus is not uncommon i n th e
North sea, but has not been taken among the Bri ti sh
isl es

,
un l ess i t shou l d be the W h i te Shark of th e Ork

neys
,
which has n ot been exam in ed by a competen t

i chthyolog ist.

FAM ILY VI —SCYLLIODONTS

The members of th is fam ily are characterized by a
flat head

,
blun t snout

,
and a moderately broad and long

nasal flap . The depressi ons at the corn ers of the mouth
and the l abi al cartil ages are l arge

,
and the spou t- holes

are of m edi um size . The den ti ti on and form of the fins
are those of the proper Scyllids, th e u nder l obe of th e

FAM ILY V .
— GALEIDANS

In th is fam ily there are al so two dorsal fins and an
anal

,
as i n the four preced ing ones

,
but th e fi rst dorsal

i s farther forward than the ven tral s. Ni c ti tat ing
m embranes and spou t- hol es are both presen t, and the
l ast stigma i s over th e base of the pectoral . Nostri l s,
orb i ts

,
an d corner fol ds of th e m outh as i n the Carcha

ridans, and the smal l l abi al carti lages are always
presen t. Teeth of both j aws al ike

,
fl at, obl ique , and

W i th en tir e or serrated cutting edges. The scal es are
smal l and three - keel ed

,
wi th a mesi al cu sp. In th e

upp er l obe of th e caudal there are on e or two notches .

The genera are—Galeus ; Galeocerdo ; Loxodon ; l alas

sorhinus.
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GALEons.
—FISHES.

membranes. The s ingl e dorsal s tands behi nd the ven
trals

,
and partly before th e fron t of th e an al . The long

caudal i s n otched near th e obl iqu ely docked end
,
an d

has a smal l u nder l obe. The teeth are strongly ser
rated . One genus

,
Hexanclzus has six st igmata ; th e

other
, Heptanchus, has seven . One sp eci es

,
the Gray

Notidanus (Hexanclius griseus) , has been taken off th e
Isl e of W igh t and also on the Corn ish coast.

FAM ILY X IV.
— SPINACIDS

This fam ily and th e two which immediately succeed
i t form a d ivisi on of the Sharks wh ich is characteriz ed
by Mul l er and H enl e as having spout—hol es and two
dorsal s

,
but n e i ther anal n or n i cti tating membrane .

All th e five st igmata are before the pectoral s, an d the
i n testi nal val ve is scalar i form . The Spinacids are dis
tinguished from the other two famil i es by having a
stou t sp i ne i n fron t of each dorsal .

The genera are—Acmztlzias ; Spinax ; Centrina ; Centra
phoras ; and Ca llroscyllium.

The Pi cked Dog - fish (Acantbz
'

as vulgaris) i s very
common on our coasts

,
so abundant, tha t Mr. Couch

says he has known twen ty thousand to have been
taken at one cast of the scan. At one time these Dog
fishes comm itted such ravages on the fi sheries of Fin
mark that e igh t vessel s were fi tted ou t expressly for
th e i r capture

,
an d though many thousands were taken

there was no sens ibl e d iminu tion of thei r numbers.
This spec ies would appear to be extremely prol ific

peri od i cal ly
,
and to have been n o l ess annoying to

the fisherm en formerly than in l ater t imes. In th e
Domesti c Annals of Scotland” by Robert Chalm ers

,
we

find th e fol l owi ng qu otat ion from the Journal of Spel
d ing, th e Town - cl erk of Aberdeen 1 642. From
the beg inn ing of th i s year up to June there was a
scarc i ty of wh i te - fish along the east coast

,
to th e hurt

and hunger of th e poor, an d beggaring of the fi sh ermen .

It was reported that wh en the fishers had l aid the ir
l i nes and taken fish es abundantly

,
th ere cam e an e beast

cal l ed the Sea- dog to th e l in es
,
and ate an d destroyed

the haill bodies , and left n othing on th e lines bu t the
h eads. A j udgment surely from God Alm ighty

,
for

th e l ike scarci ty of fishes to conti n ue so long has scarcely
been seen in Scotland ; whi lk bred great dearth of meal

SP INACIDS .

an d mal t, at aught, nine, or ten pou nds th e bol l, and
al l o ther meats al so very dear."

FAM ILY XV.
— SCYMNIDS

W i th the sam e number of fins and spou t - hol es as
th e Spinacids, th i s fam i ly is recogni zed by the absence
of sp ines i n th e dorsal s. The upper teeth are poi n ted
the l ower ones trenchant and not denti cul ated.

nera are—Seymana ; Lccmargus ; Echinorhinus ; and

FAM ILY X VI. —SQUATINIDS

Head an d body depressed ; th e broad pectoral s and
ven tr al s l ateral ly spread ou t so as to resembl e the

Rays ; th e stigmata enscon ced i n the deep sl i t that
separates th e pectoral s from the head

,
but n ot open ing

on the ventral aspec t as i n th e Rays. The large spout
h ol es are beh i nd the eyes

,
which are on the dorsal

aspect, and the m outh transversely cl eft i s at th e
ex trem i ty of the snou t. There i s n o anal fi n . The
fam i ly is represented b y a singl e genus an d speci es
cal l ed th e Angel - fish ( Squatina angelus) , wh ich occurs
i n considerabl e numbers on our coasts and i s very
voraci ous, devouri ng ground - fishes greedily.
A shark caught at Bermuda measured eighteen fee t

i n l engt h , an d i ts j aws, when ex tended to the u tmost,
admitted three grown - up person s t o stand Uprigh t
between them and the Rangoon Chronicle of th e 3rd
March , 1854, men ti ons th e cap ture of a shark of thos e
seas wh ich had a l ength of th i rty- five feet— (S immon s,
Cur. of Food) . Dr. Barcl ay describes some fragments
of an enormousshark.

ORDER X II.
— BATIDES (RAYS or SKATES) .

TII IS order, n amed ROCBEN or BAIJE by Mtiller and
Hen l e

,
i s composed of flatly - depressed Pl agi ostomes

,

having spou t - hol es
,
five stigmata of a side open ing on

th e ven tral aspec t under th e pectorals ; a compl ete
scapul o - coracoid girdl e sol dered above to the vertebrae
adj oin i ng the sku ll ; a cephalopterous carti lage, and
the upper eyel ids e i ther c l osely adheren t to th e eye or

al together absen t. M u l l er and Henl e group them i n
the fol l owing way
A. F irst division. - Bet ides hav ing the

head e longated into a flat snout ; and a robust , fleshy
tai l w i th lateral kee ls ; two dorsals and a terminal fin
supported by rays. The teeth are flat, resembl ing a
mosaic pavemen t ; and the upper eyel ids are adnate.
The fami l ies are—PRIe mEand RHINOBATIDE .

Val enti ne ’s Sea- hound (Scymnus lichia) is repor ted
to have been taken on th e Bri ti sh coasts

,
but detai l s

are wanting . The Greenl and Shark (L azmargus bore
alz

’

s) has been several times captured in the Scotti sh
seas ; an d the Spi nous Shark (Echinorkz

’

nus spinosus)
has been caught off Yorksh ire and on the Corn i sh
coasts.
P ristiopbm

'

us is a genus d i ff eri ng remarkably from
the rest of th e group in having the snou t el ongated
l ike a flat sword - blade , set on each s ide with sharp
sl ender tee th of di ff eren t lengths.



BATIDES.

B. Second division.
—TORPEDINES.—DISC rounded ; very

blunt in fron t. An e lectrical apparatus encompassed
by the pec toral fins. One fami ly, the TORPED IN IDE .

Thirddivision.
—RAIE .

—Pectorals coher ing to the snout ,
the attachment reach ing backwards to the ventrals,forming an oval or rhomboidal disc , terminated by a
more s lender tai l than the preceding groups. In the
group are the fol lowing fami l ies —RAI1EM E ; TRYGO~

N IDE ; MYL IOBATIDE ; and CEPHAL OPTERIM E.

FAM ILY I.— PRISTIDANS (Pristidoe) .

The members of th is fam i ly have n early the form of

those sharks whose pectoral fins are disti nctly separated
from the head and do not reach to the ventral s . The
snou t i s el ongated and uni form

,
with stou t l ateral teeth

which convert i t i nto a doubl e saw. The true .j aw
tee th resembl e those of the Mustelidans, an d form a
mosai c pavemen t. The fi rst dorsal stands cl ose beh i nd
or partly o ver th e ven tral s. The lateral cutic ular keel s
are n ot con ti n ued on the si des of the caudal . Very
smal l

,
flat

,
roundish

,
or hexagonal scale s cl oth e th e

smooth sl eek ski n . The fam ily consi sts of a singl e
genus (Pristz

'

s) of about six spec ies call ed saw- fishes,
whose beaks are often seen in museums

,
but compl ete

specimens are rare.

FAM ILY II .— RHINZEDANS

In these a disc i s form ed anter iorly by the con
j unction of the pectoral s wi th the snout . The four
cornered pectoral s do not reach the ventrals

,
and are

separated by a notch from the cephal i c part of th e disc .
The lateral caudal keel s are continued on the si des of
the b il obate caudal

,
whose upper lobe i s rath er th e

l argest. The margi ns of th e j aws are undul ated , th ree
emi nences of th e l ower one corresponding to as many
hol l ows i n the upper one. The nostri l s are longitu
di nal sl i ts n ear th e mouth , with a flap above and

The genera are—R/rina andRbinchobatus.

FAM ILY III.— RHINOBATIDS

The ven tral s i n th is group are cl ose beh i nd th e pec
torals, wh ich pass impercept ibly i nto th e snout, withou t
th e notch of th e Rhinaedans. The two dorsals s i tuated
on th e binder part of th e tai l are equal i n s ize

,
and the

caudal has n o under l obe. The keel s commenc ing
behi nd the ventral s converge towards the upp er edge
fo th e caudal . The tran sverse m outh is straigh t or
gently arched. The flat qu i ncun ci al teeth are traversed
by a cross ridge . The spou t- hol es are close ben eath
the eyes, and there is a row of pores beneath the
scapulo - coracoi d girdl e .

The genera are—R hinobatus ; Syrrhz
’

na ; fl ygonorhina ; and
Platyr/zina ; all of them foreign to our seas.

A Snow - fish" of great rari ty
,
whose skin i s p rized

greatly in Assam as a val ued medicin e
,
was recogn ized

by Mr. Bly th as a R/rinobatus. The Gungball or

Snow - fish of Kunawar i s th ough t by som e natural ists
to be a burrowing l izard. I t i s descr ibed by the nati ves
as having four legs and a human face.

FISHES . Pmsrmans.

FAM ILY IV.
—TORPEDINIDS

In th e m embers of th is fam i ly a gal van i c battery
occup ies the Spaces between the skul l and th e pectoral
fins on each si de , an d as usual i n el ectri cal fishes th e
sk in is qu i te smooth , devel op ing nei ther ord inary scal es
n or acu te spi n es . The disc i s rou nded

,
very obtuse

anteriorly, and terminates posteri orly i n a tai l , which i s
less fl eshy than that of th e two preceding spec i es

,
and

i s provided w ith a sub - tri angul ar caudal . The dorsal s
are e i ther absen t, or there i s on e or two s i tuated in th e
ta i l , an d the ven tral s are c lose behi nd th e pectoral s .
A l onger or shor ter keel ex ists on the side of the tail .
The following genera en ter the fami ly Tomedo ; Narcine ;

Astrape ; Temera ; D iscopg/ge ; and Hemigaleus. Two species
of Torpedo are nat ives of the Bri t ish seas.

FAM ILY V .
— BAIANS

In th is numerou s fam i ly the disc i s rhomboidal
,
th e

l ateral angles be ing formed by the m eeti ng of the pros i
mal and distal m arg ins of th e p ectoral fi n of each side
the snou t “being a th ird angl e of th e rh omb

,
and the

origin of the tai l th e fourth . The attachments of th e
pectoral s extend from the roots of th e ven tral s to the
snou t. The orb its are separated from th e spou t - holes
by sl ender cutaneous bridges ; and each of the n ostri l s,
whi ch are on the ventral aspect

,
i s prote cted by a free

rounded lob e of the nasal flap
,
as i t proj ects l ateral ly

from the even surface of the upper l ip. The flat teeth
acqu i re a cen tral cusp i n the adul t fi sh i n the season of
reproduction . Two smal l dorsal s are si tu ated towards
the end of th e tai l and the caudal i s ei ther absen t or
ex ists m erely in form of a cuticular seam . The sk in
i s smooth or pri ckly.

The genera are—Raids ; Symptev'g/gia ; and Umpfcra.

E igh t diff eren t spec i es of Skates (Raz
'

ce) i nhabi t the
Br it ish seas, and furn ish m uch whol esome nour ishmen t
to th e popu lati on .

FAM ILY VI .—TRYGONIDS (Trygonidte) .

I n t his fam i ly the nasal flaps are not los t i n the upper
l i p so as to form on e e ve n surface between th e nostri l s

,

but have a common free ledge with short fri nges
,
which

is a ttached to the upper j aw by a mesial br idl e on ly,
whil e th e rounded l ateral e nds project over th e nostril s.
Under th e flap the nostrils approach each other, an d
there i s n o val vular lobe on their ex'teri or s ides . The
l arge spou t - hol es are close beh i nd the eyes

,
which have

adnate eyel ids . The teeth are transversely elliptical ,
an d have a rou nded cross ridge

, wi th e ither an acu te
root or one divided in to poin ts . The ventral s are
simpl e . The tail i s th i n and often taper - poin ted, wi th
out l ateral cu taneous keel s . I t has no caudal or other
kin d of fi n ei ther before or behi nd a barbed spin e, or
Sp ines, which i t som etimes bears, somet imes wants .
The genera wh ich en ter the family are—Anacanthus ; Uro

gymnus ; Trygon ; Pteroplatea ; Hypolop/aw ; Tomiura ; Uro
bphus ; Trygorwptem ; and AEtOplatea .

The Sting—ray or Fire - flaire (Trygon pastinaca) is
a Bri tish species .
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FAM ILY VIL—MYLIOBATIDS (M yliobatidae) .

In th i s fam ily th e pec toral s are i nte rrup ted on the
s ides of the head

,
wh ich is more prom i nen t than other

m embers o f th e Raian order ; but at th e proximal
e xtrem i ty of the disc the pectoral rays are devel oped
anew

,
consti tu ti ng a ki nd of ceph al i c fin . The nasal

l appets of each side coalesce mesiad in to a quadri lateral
fri nged flap

, wh i ch reaches to th e mou th . Nostr i l s
approx im ati ng to th e mesi al pl an e

,
where they are

separated by a th i n bri dle
,
wh i ch has a l ateral con

nection wi th each corn er of the transverse mouth .

Teeth broad an d flat i n geome tr ical polygonal figures,
formi ng pl ates wh i ch ex tend far back i n to the mouth ,
and are bounded posteri orly i n both j aws by mem
b ranous fol ds . Eyes separated from the sp ou t- hol es
by broad br idges of i n tegumen t

,
and si tuated on the

s ides of the sku l l . Tai l l ong and whip - l ike, with a
dorsal fi n at i ts root and a sp ine beh i nd i t.

The genera are— Illyliobatis ; E tobalis and R/tinoptera.

The Eagl e - ray (M yliobatz
’

s aqm
'

la) frequen ts th e
Bri ti sh seas .

FISHES. PROTOPTERES .

FAM ILY VIII . —CEPHALOPTERIDS

The genera are Ceplraloptem and Cemlopiera.

The Horn ed -Ray ( Cephaloptera Giorna) has been
captured on the coast of Irel and . Ceratoptoraz of grea t
siz e , exceeding twen ty fee t i n length , have been take n
i n th e W est Indies ; and trad iti ons of som e th at were
seen having a sti l l vaster Spread of the pectoral s are
curren t inBarbadoes.

ORDER X III. —PROTOPTERES (Protoptere) .

Tms order was named by Professor Owen from the
embryon i c cond i ti on of the verti cal fins

,
which

,
l ike

those of the tadpol e of a frog, are devel oped on the
upper and u nder edges of th e an imal from a conti n uous
fold of the i ntegument, and, as i n th e order of Dermop
tcres

,
are pers i sten t i n the Protopteres and Lep idosi rens .

Mul l er i n al l usi on to the resemblan ce of th ese fishes to
another tribe of Batrach ians, named the order Si re~
moide. The charac ters that hav e been assigned to th is
group, are the i nternal skele ton i n part ossified, i n par t
carti l aginous ; vertebral c ol um n retai n i ng the embry
onic form of a n otochord," and the dermal skel eton
ex isti ng i n form of cycl o id scal es ; the pectoral s an d
ven tral s

,
which are si tuated on th e abdomen

,
each i n

form of a singl e tapering, flex ibl e fi l amen t or barbel
,

supported i n ternal ly by a soft carti laginous ray. The
gi l l s are fi l amen tary and free ; there i s n o pancreas ;
the swim- bladder appears as a ce l l u lar l ung wi th an air
duc t ; and th ere i s a Spiral val ve i n the i ntesti n es. The
P rotopteru s

anncctens of the Gambi a, and the L epido
sirens paradoxa of th e Amazon , are th e represen ta
tives of th e order .
The Gambi a ProtOptere i nhabi ts distri cts wh ich are

flooded by tropi cal ra ins
,
and leads an acti ve pisci ne l i fe

as l ong as th e waters prevai l ; but when the flood i s
passi ng off , th is curi ou s an imal burrows into th e m ud,
wh ich a vertical sun soon bakes i n to a hard crust. An

aper ture
,
however, is l eft i n th is cl ayey cel l by whi ch

some air i s adm i tted
,
and there i n th e fish

,
besmeared

'

by
a thi ck l ayer of mucus passes

,
the dry season , rol l ed up

i n a torpid condi ti on. Protopteres have been brough t

END OF

to th is coun try imbedded in th e cl ay and when placed
i n a stove and well watered

,
have come forth in a vigor

ou s condi ti on . The air - bladder is supposed to perform
the funct ion of a l ung during the time that the Protoptere
i s secl uded from the water ; and the commun icati on of
the ai r- tube wi th th e oesophagus i s fortified by a trachea l
carti l age. The dispos i ti on of th e gi l l s i s pec ul i ar . In

fron t there is a un iseri a l or half gil l, but the fi rst bran
chial arch i s u n i ted to th e second

,
and is not furn i sh ed

with gi l l s the gi l l s of th e secon d arch are bi seri al
,

l ong, and thread - l ike the th ird arch is merely fri nged
or denticu l ated on the edge ; the fourth arch is u ni ted
by membrane to the th ird

,
and has n o gi l ls ; but the

fifth
,
or pharyngeal arch

,
supports a un i seri al gi l l .

There are only three passages between the gi l l s
,
an d

only a port ion of the bl ood i s oxygenated
,
th e bl ood i n

the arter ies that supply the g i l l - l ess arches j oi n ing the
c ircul ation wi thou t u ndergoing that process '

Natural i sts are di vi ded i n opi n i on as to these an imal s
being fishes or reptil es . Professor Owen ’s reasons for
ranking them i n the first of th ese cl asses are— the gel a
tinous cond ition of i ts n otoch ord

,
th e form of th e trans

verse processes of that col umn
,
th e attachment of the

scapulo - coracoi d arch to th e sku l l
,
th e branch iostegous

membran e and the Opercu l um cover ing the p ermanen t
gil l s, the absen ce o f a pancreas, the presence of a Spira l
i n testi nal valve , the posi ti on of the ven t, the muci ferous
pores on the head an d lateral l i n e

,
and the nasal sac s

shu t off from the i nteri or of th e mou th.

The Protoptere i s m uch l ike an Oph idium wi th an
acute tadpol e - l ike tai l.

F IS I—lES.

In th is fam ily th e proximal end of the head is s traigh t
transversel y

,
but wi th an ear - l ike appendix on each

side
,
curving towards th e ventral aspect

,
and formed

by a procephal i c de tachment of th e pectoral fin .

Mouth i n fron t or beneath
,
re ach ing nearly from one

of these e ar—l ike fins to th e other . Nostri l s wide ly
apart. Eyes l ateral , situated immediately before th e
begi nn ing of th e proper pectoral s

, wh ich have a
great l ate ra l expansi on . Spou t - hol es on the dorsa l
aspect an d rather d is tan t from the eyes . Tai l as
l ong as the body or l onger, with a sp ine beh ind the
dorsal fin .
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Callopbysus

Callorhynchus
Callyodon

Callyonemids
Campylostoma

Camuri, Centropomus
Can tharus, Choupa
Canthiderm is
Capoeta

Caprodon

Caprophonus

Capros, Boarfiak
Caracanthus

Caragola

Carangichthys

Carangioides (note)
Caranx

, Chz
'

caro

C

Carassius
, Gold carp

Carchari as
Carchariazdans

Carcharodon
Carelophus

Caribito, Serrasalmo
Carolina trou t

, Grystes

Carp, Cyprinus
Carpio
Carpioidcs

Cascadura
,

num
astagnolo, Brama
ataphractoridm
atastomi,Prone-mouthers 154
Catastomus
Catla
atoprion

Hoploster:

Cel an, Ald usa
Celerin

,
Alausa

INDEX TO FISHES.

Page
Chanisa, Engraulis 1 47

Channomurzena 1 40

Characinoids, Characinidw1 48

Charax

Chasmodes

Chatoessus

Chauliodus

Chaunax

Cheilichthys

Cheilinus

Cheilio

Cheilobranchus

Cheilodactylus

Cheilodipteru s
Cheilomycterus

Cheilotrema
Cheironectes ( cut)
Chela.
Chelmon
Chelona
Chelonodon .

Chicaro
, Carana:

Chilodus

Chiloscyllium
Chimazra, Rabbitjish
Ch ina white bai t

,
Salami:

Chirocentrus

Chironemus
Chirus
Chlor .ophthalmus
Choériiichthys

Choiros
,
Pig

-fish
Chologaster

Chondrostoma

Chondrostomi, Cutting

Cirrli imurmna

Comephorus
Connemara sucker, Lepi

Dermopteras
Devario

Devi l - fish, Serrasalmo 149

Diacope
Diagramma
Dicotylichthys

Dicrotus

Dictysoma
Dinectes

Diodon
Diodon

,
Toad—fish 159

Diodonts, Diodontidw 159

Diploprion 126

Dipterodon 128 13 1

Dipterygonotus 1 29

Discognathus 154

Discopodes, D iscoboles 1 33

Discopyge

Distichodus

Ditrema
Dobu le

, Squalius

Dolph in , Coryp/wena
Dog- fish

,
S cyllium

Dorado
, Salminas

Doras
Dory, Zeus
Doryophrys

Doryrhamphus

Dotted Mackerel , Scombe r 136

Doydixodon 1 28

Dracaena, Trackinus 12 1

Drepane 1 3 1

Drummond’s fierasfer 1 12

Drum Corvina 125

Dules 126

Dussumicra 1 5 1



Gadiculus

Gadoids
, Gadidee

GadOpsis

Gadus
, Codfish

Gag
- tootl1edGalax ias ( out) 1 50

Galaxidans, Galaxidae 1 50

Galeichthys 155

Gale
'

idaus, Galé
’

idaa 164

Galeocerdo, Tape 1 64

Galeods
, Sharks 1 63 , 1 64

Galeoides 124

Galeus
,
Tape 1 64

Gambusia
Gamer- el lellah

,Citlzarinus 149
Ganoid scales
Ganoids

,
Ganoidei

Gar- fish, Belone

Garum, Alex orHalex . 147

Gasterochisma 136

Gasterostei
,
S ticklebacks 122

Gasterosteidae 123

Gasterosteus
, S tickleback 12 1

Gasterotokeus 1 58

Gastropelecus 148

Gattorugene, Blennius 1 33

Gaverick
,
Trig/a 12 1

Gedd, E309: 153

Gempylids, Gempylzdae . 135

Gempylus, Scabbard- fis h 1 36

Genyorge

Geophagus

Geotria

Germo11
,
T/zynnus

Ger-res

GildedT1igger- fish
,
X anth

acid/1Js

INDEX TO FISHES.

G

Goldfinny, Ctenolabrus

Golpin, Alepisaurus

Gomphosus

Goniodonts
, Goniodontz

'

dce

Gonostoma
Goukney, M gla

G1aining, Squalius
Grammistes
G1ayling, Thymallus
G1ey Gurnard, Trigla
Grey Mullet, Magi!

Grundulus

Grystes,Australiansalmon 126
G1ystina

Gymnarchus
Gymnelis
Gymnetrus

Gymnocrotaphus

Gymnodonts

Gymnomurwna
Gymnotids, Gymnohdw

Gymnotus, Electric- eel .

Guavina
,
Illacrodon

Gudgeon, Gobio
Gu inea- man

,
Dactylo

pie
-ms

Gungball

Gunnellus
,
Butter—fish

Gurnard
,
T1 1gla

Jew-

,fish Glaucosoma ( cut) 126
John Dory, Zeus .

Johnius
Jones cu irassées
Juhs Rainb ow ii rasse

Harpagifer

Harvest - fisl1, Pepri lus
Hassar, Calliclztkys
Hearing
Heart
Helgar fiskar,Hippoglossus 1 16
Heliases

Helmichtbyans
Helops

Helostoma
Helotes
Hemigaleus
Hemilepidotus
Hemiodon
Hemiodus
Hemipimelodns
Hemiscylliurn
Hemithylacus
Hemi tripterus
Heniochus

Heptanchus
Heros .

Herpetmchthys
Heri ing, Clupea
Herring—pi kes, Clupeso
cidce

Heterobranchus

Heterocercal fins
Heterognatbonodon

eterophthalmus
eteropygians
eterosomata

Heterostichus

Heterotis

Hexanchus
Heysterocarpus

Hippocampus
Hippoglossus
Histiopterus

Histophorus

Holacanthus

Holconot i
Holconotns

Holibut , Hippoglossus
Holocentrids

,
Holocen

Holocentmm
Holocephalids

Homalopomus
Homocercal fins
Homodon

Homoloptera

Hoplegnathns

Hoplichthys

Hoplosoma

Hoplostemum
Horned Bu llhead 122

HornedRay, Ceplza lopie m1 68
Horseman, Ephippus 13 1

Hund- fisch, Umbra 1 51

Huro
Hwaya, Boleophtllalmus
Hydrargyra

Hydrargyri

Hydrocyon
Hydropardns

Hyloboryncbus

Hylomyzon

Hyodon, Gold- eye

Hyodonts, Hyodontidaz

Hyperoglyphe
Hypolopbus

Hypophthalmus
Hypostomus

Hyprorns

Hypsinotus

Hypsiptera

133

1 51

150

Icelus
Ichthyapus

Ichthyobus

Ichthyococcus

Ichthyology important
Ide

,
Idus

Idus, Ide
Ikankurrow

,
Polynemus 1 24

Ikanswangi, Synancez
’

a 122

Ikantamban
,
Dussumiera 14 6

104

Iluocoetes 133

Ischnosoma 1 5 l

Ischenza
,
M alapterurus 157



INDEX TO
,
FISHES.

Pachychili, Thick hypers 153

Pachymetopon 1 28
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Skates, Rafa;
Skeleton
Skip jack , Temnoclen
Skipper, Scombewsox
Smal l- Spotted dog

- fis

S cyllium
Smaris
Smel t

, Osmerus 148

Smooth- hound
,
M ustelus 1 65

Smooth - tai led S tick le
back

, Gasterosteus
Snow- fish

,
Rl1inobales

Solea
, Sole

Solenognathus

Solenostomes
,
Solenos

tomidoz

Solenostomus
Sorceier

,
the, SJnanccza 122

Sounds emi tted by
fishes, 1 22 , 125, 1 56

SpanishMackerel , Scomber 1 36
Sparoids, Sparidae 128

Sparulus 1 28

Spams, Denies: 128

Sphmrodon

Spliagebranchus 139

Sphyrnaedans, Splzyrmrdaz 1 64

Spinacids, 12 11110011113 1 66

Spinax 1 66

Spirobranchus 129

Sprat, Harangala 143
,
145

Spratella 143

Spring- herrings, Alausa 1 45

Squal i
, Sharks

Squaliu
‘

s 1 54

Squat ina
,
Angel

-fish 1 66

Squatinids, Squatz
'

uidce . 1 66

Sqnatinoraiaa

Squ irrel fish
,
Holocentrum 127

S tegophilus .

S tegostoma

S tenodns

Sternarehus (out)
S ternopteryx

Stemopygus

Stevnrdia

Sthenopus

Stichznus 121 ,
St ick leback

, Gastcrosleus

Stigmatophora

S ting- ray, T1 gyon
Stomias

S tone-

grig .

S tone- toters, Exoglossum
S tor, Acipenser
S triped basse, Labrurc 1 27

Stromateoides

Stubbe- eels
,
Anguilla

S turgeon or Stnrgiun,
Acipenser 1 60

INDEX TO FISHES.

Page

Sturionidans
,
Sturiones 1 60

Stylephoms 138

Sudis orArapaima 1 52

Sun- fishes, Orthogorz
’

scim
'

1 59

Sunhong, Gobius 133

Surmu l let
,
M ullus 123

Snrmullidans, Mullidw 123

Sutor, Acantkocotlus 122

Swim orAir—bladder 107

Sword- fish, X iplu
'

as 137

Syakonp, Lates 127
Symbranchs

Symbranclms

Sympterygia

Synagris

121 1 22

Synancidium 12 1

Syncrossus

Syncchoglani

Syngnathids, SJngrallzidw 157

Syngnathus
Synodontis

Syrrhina

Systomus

Table of arrangemen t
Taznimdai ,Tarniods, Tce
nia’du?

Twnianotus
Taaninra
Tamban, Clupeon1

°

a

Tamoata, Dorus cl Cal

11cm];Js
Tangsa, Clarias ( cut) .

Ta1 11 ctes
Tareira. Illacrodon
Tanrichthys
Tau toga, Tautog
Telestes
Temera
Temnodon
Tencl1

,
Tinca

Ten pounde1s, Butirinus
Tephrze ops
Tetragonopterus
Tetragonurids
Tetraodon

,
Tetrodon

Tetrapturus
Tetrmoge

Teuthyoids, Teull1Jd1dw
Thalassorhinus
Therapon
Theraponids, T/1eraponidw126
Theraponina 126

Thick - l ippedCyprinoids,
Pachyckili 154

Thick - lippedMul let
,
filugil 130

Thoracic Anacanths 1 12

Three- spotted Cheironect
( cut)

X anthichthys

X iphiuds 01 Sword fishes
,

Yarrel
’

s blenny, Blemu
'

us

Yarrow
,
DorasctCallie/1

Ya-n
‘

ow
,
Macrodolz

Ysgaden, Clupea

Zanclus

us

Page
Thresher, Alopaecias 1 65

Thymallus, Grayling 1 48

Thynnus, Tunny 1 36

Thyrsitcs 136

Thyrsoidea 140

Tincu
,
Tenck 154

Tinker, Gasterosteus 122

Toad- fish
,
Batrachus 134 135

Tobacco-

pipe fishes 1 32

Tometes 1 48

Tope, Galeus
Torpedines 1 67

Torpedinids, 1
'

07pedmzdw 167

Torpedo 1 67

Torsk
,
Brosmz

’

us 1 15

Toxotes 13 1

Trachelochismns 133

Trachichthys 1 27

Trachidermns
Trachinidte

,
Urmwscopzans 120

Trachinotus
Trachinus

, Weever

Trachurus
Trachylopterus
Trachypoma
Trachypterus
Trachyrhamphus
Tree- cl imber

,
Anabas

Triakis
Triaenodon
Triaanodonts

,
Trim m

doutes

Trimnophoru
Trichiurus
Trichinrini
Trichodon
Trichonotns
Trichopleura
Trich0pus
Tridentiger .

Trigger- 6511, Balistes ( cut) 158
Trigla, Gurnard .

Triglops
Triodon
Triodonts

,
Triodontes

Tripterygion
Trout

, Fario

Truba, Alausa
Trumpet - fish, Centriscus
Tru scina

, lVecver



THE MU SEUM

ZO O L O GY.

CLASS V .
— INSECTS ( INSECTA) .

IN the fol lowi ng pages I i n tend to gi ve , as far as space
and other c i rcumstances admi t, a general v i ew of the

vari ou s orders of true INSECTS .
INSECTS, as disti ngu ished from CRUSTACEA ( such as

Lobsters, _

Shrimps, Crabs) , SP IDERS ( i n clu ding M i tes) ,
CENTI PEDES ( or Myri apoda) , and such l ike, whi ch are
all insects i n the stri c t sense of th e term ; tha t is, al l

Fig. 47. F ig . 48.

Larva of a Beetle,
showing the an

nulose structure.

O de of the Entomostracous cr ustacea,
showing very clearly annu lose structure.

these cl asses have the body . composed of many seg
ments or ri ngs (annuli) —hence their general name of

AN NULOSA : Wh i l e their vari ou s parts, such as th e
antennae, organs of the mouth and head, thorax and its
appendages

,
are al l formed of vari ous parts or j o ints ,

as may be seen by l ooki ng at a Lobster
,
a Centipede,

or at any Beetl e—even the “ black beetl e of th e
ki tchen , the Cockroach , wh i ch , however, we find be
l ongs to a dill 'erent order to th at con tai ni ng the great
army ” of Beetl es—see figs. 47, 48, and 49.

Join ted fee t are strik ingly indicati ve of annul ose
structure

,
and

,
hence, many natural i sts cal l them CONDY

By true i s m ean t di fferen t pl an .

real skel eton ) , we must hardly compare th em wi th the
vertebrated an imals. Insects are organi zed on a total ly

Most vertebrated animals have thei r

Fig . 49.

Larva of Hydrous piceus.

nervous system deranged
, or destroyed by any i njury

to the spi ne ; but i n sects, or rath er ann ul ose an imals
l ike i nsects— Spiders

,
Crabs, and Cen tipedes—are very

l i ttle, i f a t all, ser iou sly inj ured i n th is way . The

nervous matter i n Annu losa i s col l ected i n gangl ia all
along the body, and I m ight en ter on th i s gangl ion i c

Fig . 50.

Imagoof large W ater Beetle.

LOPA, or creatureswith jointed f eet. In di viding the structure were an imal anatomy my obj ect. Most
invertebrated cl asses ( those, namely, which have no th e Annnlosa undergo great changes in the ir course



MANDrnULA'

I
‘

A.

li fe— changes nearly as strange
,
as any read of in th e

Metamorphoses of Ovid .

These changes are
,
i n deed

,
wel l cal l ed metamor

phoses,
” from a Greek word . An i nsec t deposi ts

an egg, as i ndeed bi rds, reptil es, and fish do ; bu t th e
egg , when hatch ed, general ly turn s out a creature
l i ttl e, i f a t al l , resembl i ng the paren ts . This cre ature i s
n am ed a grub , or c aterpi l lar, or better sti l l , a larva,
from the Lati n n ame for “ a m ask .

i s a compl ete “ mask of th e moth
,

” and i s total ly
u nl ik e the soft

,
scal y

,
wi nged creature

,
whi ch deposi ts

th e egg. The larvae eat u n ceasingly
,
but change

th ei r sk ins a certa in number of t imes , an d at those
peri ods cease to feed . At l ast they attai n thei r ful l
s i z e, and they change , are metamorph osed— at l eas t
most of them , such as Moths and Butterfl i es, an d
Beetl es , an d Bees, and F l i es are changed— i n to what
i s cal l ed th e pupa, as unl ike th e larva as th e l arva
i s un l ike the mother. These pupae are often ia

The si lk—worm

INSECTS.
— Hr1\1nxorrnnA.

D IV IS ION L— MANDIBULATA (Illanclz
'

bulaled I nsects.)

I runner. to begi n wi th the IIYMEXOPTEilA
,
the order

whi ch con tai n s the Ant, the Bee, and theW asp. They
are cer ta inly at the head of th e i nsec t world .

s tric t sc ie n tific c l assification I wou l d begi n wi th the
In a ,

Ants ; woul d go on from them to the \Vasps the Fos
sorcs, and the Bees ; and so by Scol i a to Chrysis

,
and

then Chal ci didae, Ichncumonidm, S i r i c idae, and Ten
thredinidae.

ORDER I .
—HYMENOPTERA.

T1113 first great order of i nsec ts i s that of HYMENOP
TERA, so c al l ed from thei r four transparen t W ings,
13am (hymen) being the Greek word for a membrane ,
and vrrspa (ptera) for wings. They have j aws

,
th ough

the tongue usu al ly exceeds the jaws i n d imension. The
mos t h ighly devel oped i ns tinc ts are observabl e i n som e
of the i n sects of th is order .
W asps make a k ind of wh i tey - brown paper ; bu t,

som e of th e fore ign spec ies construct nests of paste
board - l ike m ater ial .
How regularly, how meth odical ly , does th e bee vi si t

each flower ! Among the Pen tl and and Bra id Hills
,
on

the slopes of l ovely Arthur’s Seat
,
on Hampstead and

\Veybridge or W alton H eaths, how pl easan t to wander

The w i lderness bee gangs doatin’
awa.

I ts hum , i ts moti on , seem as m uch part of the scen e, as
the spring or summer day.

TR IBE— TEREBRANTIA

So named from the singular
,
boring oviposi tor of the

femal e in th i s tribe. By some natural i sts th i s tribe
has b een made an order. Their caterpi l l ars are very
l ike those of L ep idop tera, and somewhat resemble those
of som e L amel l i corn col eoptera .

Of course, the comparative anatomist , and be who dissects
minu tely the mouth of an insect , wil l find that hauste l lated
insects have smal l or abort ive mandibles ; and that mandibu lated
insects , l ike some Haustellata, have in their erfect state
abortive months. The homy—jawed caterpi l lar o the Moth or
Butterfiy is changed into ahaustellatedinsect, ini ts image- state.

c l osed i n cocoons . I n th is state they are qu i et, at

l east general l y so
,
an d do no t eat ; and it i s from thi s

pupa that th e perfect i nsec t escapes, - a Spl endi d But
terfly, an acti ve Beetl e, a busy Bee, a bustl ing, hum
m ing Fly, cal l ed th e Imago— s e e fig . 50.

Insects are d i vided i n to various classes and orders.
The classes and orders are importan t

,
and stand for

,

or represen t
,
many great p oin ts of structure .

From th e space at h i s d isposal , th e au thor cann ot
go i nto th is p art of th e work so m i n u te ly as he cou l d
wish . His obj ect w i l l be to presen t such v i ews of the
subjec t as may at once i n terest the gen eral reader

,
and

serve to gu i de th e course of those who desire to study
i t m ore i n detai l.
There are two great and importan t d ivi si on s of

in sects, and yet at times th ey imperceptibly r un i nt o
each o ther— Mandibu l ated an d Haustel l ated Insects
accord ing as they have disti n ct an d transverse j aws

, or a
sh ort or l ong

,
straight or bent

,
proboscis or haustel l um .

*

FAM ILY—TENTHREDINIDZE (The Saw-flies) .

The Saw—flies are a fam ily of i n sects, some of wh i ch
are dreaded by the agri cu l tur i s t. They are a numerous
fam i ly

,
and some of th em

,
as the A thalz'a centif olz

'

ce,

occas ion at times to the farmer such l osses, by i ts
ravages on h i s turn ips

,
as to rui n h im . This i nsec t

i s som etim es seen flying in coun tless thousands. They
are soft

,
heavy - l ooking insects

,
with wi ngs covering th e

body i n repose. There are forty - five Bri tish genera.
Tentlw‘

edo, Selanrlrz
’

a,
Allantus, Empbytus, and Lyda,

have the greatest number of speci es . Our figure i s
that of th e . Crcesus septentrz

'

onalzs an d two of i ts
l arvae

,
cop ied from Ratzeburg’s fine work

,

“Die Forst.
Insekten — see fig . 51 .

Treati ses have been wri tte n by m any au thors on the
Turn ip - fly, the insect to wh ich we h ave alluded, whose
caterp i l l ars eat the leaves of the turn ips

,
and keep the

roots from growi ng.

Hartig has m on ographed th e European spec ies
,
and

Klug has described m any exoti c spec ies of th is fam ily .

The character of on e of the speci es
, as observed by
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minute eyes
,
or ocel l i

,
i n add i ti on to the th ree t rue

ocel l i on th e crown of the head . This paras i te was
found feed ing upon the larva of Jlf onodonlomerus
nilz

'

clus
,
another paras i te of th e bee

,
wh ich h as been

found i n i ts cel l s
,
feed ing on the pupae . The l ate

Professor Audou i n , who firs t observed the M elz
'

ltobia,

di scovered i t in the nests of Osmia, Anthophora , and
OcZynerus, so that there are probably several al l i ed
spec i es.

FAM ILY— CYNIPIDJE (The Gall Insects) .

W hat has i nk not don e to say noth ing of a good
goose - qu i l l. And how l i ttl e wr i t ing woul d there have
been

,
bad cuttl e -fish ink bags been the only prov iders

of th e atramentous flu id ! The gal l s of commerce ,
w i th the i r strong tann i n so useful i n mak ing i nk and
i n many o ther processes

,
such as dye ing black , are

caused by the punctures of a smal l , dry - bodied i n sect
w i th four clear transparen t w ings , on a spec ies of oak
( Quercus injectoria) . This fly i s the Cynips Galley
lli zclorlaz, and is abundan t i n th e East— that i s, i n
W estern Asia.

The blue gal l s are most pri zed by the merchant.
They are the gal l s of the fi rst gatheri ng, col l ected
before the Cyn ips has i ssu ed from the gal], and couse
quently they have no hol e i n th em . The “wh i te
gal l s" are i n feri or , contai n ing a th ird l ess astri ngen t
matter than the others . The insect has escaped from
them. The two sorts are general ly m ixed .

But th ere are pl enty of other gall s , some made by
smal l fli es

,
some by beetl es , bu t m ore by members of

th is fam i ly. The l ong
,
hairy excrescen ces on the dog

rose are th e gal l s of a Cyn ips .
The P oma sodomitz

’

ca Appl es of Sodom are
gal l s made by an insec t of th i s fam ily. These mala

insana
” were ment ioned by anci en t wri ters as beau

t i ful exceedingly” to l ook at, bu t tast ing l ike b i tter
ashes . \Val te r Ell i ott, Esq . ,

of \Volfelee
,
l ong in India

,

on h is route h ome found that these gal l s whose ex ist
ence had begu n to be doubted were bond fidc gall s ,
two i nches l ong and abou t an i nch and a half i n
d iameter

,
on the outs ide of a rich

,
glossy

,
purpl ish red

col our “ wh i l e the ins ide was fi l l ed wi th a very b i tter
,

porous
,
eas i ly pul veri zed substance , surround ing the fly

which produced them
,
and which was cal led Cym

f

'

ps

insana by \Vestwood, and figured i n th e Trans. Ent.
Soc. , London , vol. i i .
The fam ily EVANIlD/E contai ns i n sects general ly

w i th very smal l abdomens. They are paras i t i c on the
Cockroach and other i nsects . Pl ate 7

,
fig . 4

,
shows

the Emma appencligaster .

FAM ILY— CHRYSIDIDZE (The Golden Wasps) .

These speci es are smal l
,
but beauti ful ; whil e som e

of th e exotic Species , such as S tilbum, are of consider
abl e size . They bel ong to the sect ion cal l ed Tu bulrf era.

The Golden wasps l ay thei r eggs i n the nests of th e
sting - possessi ng Hymenoptera . They have the power
of rol l ing themsel ves up into a l i ttl e bal l when al armed

,

and
,
i n th is way they escape the stings and j aws of the

insects i nto whose n ests they enter .

Fonm crnm.

TR IBE— ACULEATA.

So cal l ed from the femal es p ossessi ng a sti ng .

GROU P— HETEROGYNA.

In these the femal es an d mal es are very d iff eren t
and there are al so workers

,
abortive females .

FAM ILY— FORM ICIDAE(TheAnts) .

This fam ily of insects i s character ized by the hab i ts
of the speci es

,
wh ich reside in more or l ess numerous

soci eties u nderground
,
or on trees. They have a great

number of i nd iv idual s with the sexual organs and
inst incts abort i ve

,
so that they are adm irably adapted

to perform the labours o f the commun i ty ; these are
named workers or n euters

,
and are withou t wings .

The mal es and femal es are much l ess numerous, and
possess wings . They do n ot labour . In th e males th e
body i s smal l

,
and the l egs an d an tennae are l ong and

sl ender . The femal es are much larger than the m al es
,

and have the antennaa and l egs shorter and thi cker .
Both mal es an d femal es hav e ocel l i and a con t inuous
thorax

,
wh i l e i n the n eu ters th i s part i s contracted in

the m iddle
,
and th ey are frequ ently w i thout ocel l i .

Mr. Frederick Sm i th , who has pa id so much atten ~
t i on to the habi ts and economy of the an ts of th i s
countryf

IE as wel l as to the h i story and structu re of th e
Form ic idae of theworld

,
remarks that th eir economy ,

even i n the imperfect records that we have ,has furn i shed
some of the m ost i n teresti ng and wonderful h istories i n
the w ide domai ns of zoology. \Vhen the ir hab i tations
are by any means injured or destroyed

,
n o t ime i s l ost

in usel ess despair ; one Sp ir i t an ima tes each ind ividual ;
simul taneously they set to work to repa ir th eir m i s
fortune ; u nceas i ngly they l abour ; n oth ing ( l amps the i r
ardour or abates the i r industry : unt i l

,
as i f by a magic

wand
,
their habi tat ion agai n rises to i ts form er he ight

and beau ty
,
and al l trace of ru i n has d isappeared .

"

In the work from wh ich we quote , de ta i l ed descrip
t ions are given of twen ty - five speci es of Br i tish ants ,
wi th n otes on the i r hab i ts . W i th the except ion of
F ormica ruf a and F . congerens, all th e Br it ish Species
bel ong to the m i n ing an ts . One

,
F . f ulvfginosa, u sual ly

sel ects decaying trunks of trees , posts, and such l i k e
si tuation s

,
though i t occasi onal ly m i nes i n banks or mud

wal l s . F ormicaflava d i ffers i n one part of i ts economy
from the other Briti sh ants ; i t carries down the las t
brood of larvae in to the deepest recesses of thei r sub ter
ranean dwel l ing , where th ey pass th e w inter i n a state
of torpid i ty . These l arvae are at th is t ime more ha i ry
than the l arvae produced dur ing the summer months .
FORM ICA RUFA i s common ly cal l ed the \Vood Ant,

the H orse Ant
,
or the H ill Ant. They construc t

a n est composed of b its of straws , st icks, and such

th ings
,
wh ich they heap up into a con ical mass henc e

one of their n ames . Th is nest , though rough enough
ou ts ide

,
i s adm i rably arranged w i th in . The nests of

th i s spec ies are resorted to by several beetles , partien
Catalogue of Bri t ish Fossorial Hyme

fi

noptera, Formic idae ,

and V espidze , in the co l lect ion of the Bri tish Museum,
1858.



FORM IC IDE .

larly by some of the S taphyl i n idae, wh ich seem to be
i n some way usefu l to the communi ty ; they probably
yi el d some secre t i on wh ich serves as food to the young
brood — See part Col eoptera

,
subj ec t Braclzclytra

furth er on .

FORM ICA SANGUINEA, to wh i ch w e refer m ore
part ic ul arly furth er on

,
pl unders the nests of other

species of an ts of th e ir pupae , wh ich it rears ; when
perfect, they are th e sl aves of th i s an t. I t constructs
i ts gall er ies i n banks ; i ts large workers are a bold and
courageous race

,
attack ing w i th great fury . I t i s no t

a very common Spemes.

FORM ICA FUSCA i s a common spec ies, found i n
banks , par t icul arly those wi th a warm sou thern aspec t .
By remov ing the par t icle s of earth , th is spec ies con
structs i n these banks large and in tr icate gal l er ies and
passages. These n ests often con ta in some of th e rarest
l i ttl e bee t l es

,
wh ich are much pr ized by en tomolog ists.

FORMICA FULIGINOSA is of a j e t—bl ack col our. I t
forms i ts chambers in decaying trees or old posts , which
they gnaw into numberl ess s tor ies. The movements of
th is Speci es are extremely sl ow as compared with those
of any other spec ies . Numbers of th ese ants frequen tly
congregate i n masses n ear the nest , apparen tly sun ni ng
themse lves

,
and not

,
l ike oth er spec ies

,
i n cessan tly at

work .

FORMICANIGRA
,
commonly cal l ed th e Garden Ant,

is a most abundan t spec i es i n this coun try, be ing found
everywhere . It i s abundant even i n the gardens and
squares of London . I t usual ly bu i lds i n banks

,
bu t

is al so found i n wal l s of gardens and ou thouses .
FORM ICA FLAVA,

so cal l ed from i ts yel l ow workers, i s
a most ab undant specie s everywhere . It ra i ses i ts l i ttl e
mounds in meadows and on heatbs. These mounds
ser ve to carry off the rai n from i ts dwel l i ng. In h i l ly
d is tr ic ts i t avai l s i tse l f of the pro tec tion of a stone or
o ther substance

,
benea th the shel ter o f wh i ch i t con

structs i ts roads and nurser ies .
PONERA CONTRACTA i s a rare an t in th is country ;

on ly occas i on al specimens have been taken .

The JWg/ rmz
'

cz
'

daz are smal l ants , th e pupae of wh ich
are not i ncl osed i n cocoons ; the pet iol e of the abdomen
has two n odes. One of th e spec ies

,
th e .M yrmz

’

ca

scabrinodels , i s frequ en tly to be me t wi th , occupy ing one
s ide of a l itt l e h i l l ock

,
thrown up by F ormica flava.

In some/ parts of th e country i t abounds to such an
exten t , that cl ouds cons isting of myr iads of the wi nged
mal es and femal es are seen fly ing i n the a i r

,
frequ en t ly

tak ing the course of rivers
,
when th ousands of spec imens

may be seen floa t ing in th e stream .

MYRMICA CESPI
’

I
‘

UM i s a l ocal spec i es i n th is
coun try

,
but in many places on the coast i t i s found

abundan tly .

MYRM ICA MOLESTA i s a smal l ant , most abundant
in houses hen ce Mr. Shuckard named i t III . ( lomeslzfca.

I t sometimes becomes so n umerous i n houses as to
he a perfect nu isance , swarm ing over eatab l es of every
k ind . This domest ic ant seems to have been i ntro
duced w i th merchand ise . It i s abundant i n Nor th
Ameri ca

,
and we were told by the Rev. Haml e t Cl ark

,

tha t a t Rio Janei ro i t i s everywhere— indoors, ou t of
doors

,
and u pon every th ing.

The wal ls of the burrows of some of th e European

INSECTS. FORM ICA SANG U INEA.

and American ants (F ormicaf uliginosa~ F . Caryre) are
always of a black col our. Th is d iscolorati on i s n ot con
fined to the surface of the burrow, but penetrates
through the wood surrounding i t on al l s ides to th e
dep th of an i nch or more ; probably the an t, by
sa turati ng th e wood wi th acid , hastens i ts decay, so
that i t m ay be more easi ly m i ned. These burrows
are long n arrow passages.
Some ants are furn i shed with a remarkabl e i n sti nct ;

th is inst inct
,
that of sl ave - making

,
was fi rst discovered

by one of the I-Iubers.

* Th is i ndefat igabl e observer
fi rst no t iced the hab i t i n the F ormica rafescens,
and has shown that th e spec ies i s absol utely depen
den t ou i ts sl aves . The mal es do not work

,
an d

fer t i l e females only keep up the race
,
and the only

work the ster i l e females engage i n i s that of cap turing
sl aves. They nei ther make the i r own nests

,
n or feed

thei r own larvae. Shoul d the old n es t prove incon
venient, the sl aves determ in e the m igrat ion to more
su i table quarters

,
and ac tual ly carry the i r m asters i n

th e i r j aws ; these are so helpl ess , that when Huber
shu t up thir ty of th em wi thou t a sl ave

,
al though

they had pl en ty of th e ir favouri te food an d had th e ir
l arvae and pupae to st imulate them to work

,
th ey di d

nothing— they cou ld not feed themselves . Our
observer i ntroduced a s ingl e sl ave of the spec ies

,

named F ormica f usca by natural i sts. This an t in
stantly set to work , fed and saved the survivors , made
some cel ls

,
and attended to the larvae.

The F ormica sanguinea, wh ich is found i n the sou th
of England, i s also a. sl ave—maker. Mr. Darw in says

,

“ Al though fu lly trus ting to th e statements of Huber
an d Mr. Sm i th , I tried to approach the subject i n a
scep t ical frame of mi nd

,
as any one m ay wel l b e

excused for doub ting the tru th of so ex traord inary
and od ious an i nstinc t as that of making sl aves .
Hen ce

,
I wi l l g ive the observati on s wh ich I h ave

myself made
,
i n som e l it tl e detai l . I opened fourteen

n es ts of F . sangu z
’

nea, and found a few sl aves i n al l .
M ales and fer t i l e females of the sl ave - speci es (F . f usca)
are found only i n their own proper communiti es

,
an d

have never been observed i n the n ests of the F . san

gu
-inea.

"
He observes that the sl aves are b lack

,
an d

not above hal f th e s ize of thei r red masters . If the
n est be sl ightly d is turbed the sl aves com e ou t

,
and

l i k e the ir masters
,
are m uch agi tated , and defend the

n est. Shoul d th e l arvae and pupae be exposed , the
sl aves work energetical ly w i th the i r m asters i n remov

i ng them to a pl ace of safe ty . The sl aves feel qu i te
at home . Du ring the mon ths of Jun e and July

,
i n

three success ive years
,
Mr. Darwin watched several

nests i n Surrey and Sussex for many hours
,
and never

saw a sl ave either l e ave or enter a nest. The masters
br ing i n mater ial for the n est and food of“ al l k inds

,

al though
,
occasional ly

,
sl aves are observed ass i s ti ng i n

the l atter operations . Huber says that i n Swi tzerl and
the sl aves habi tual ly work wi th the masters i n mak ing
the nests

,
and they alone open and

_
cl ose the doors i n

the morn ing and even ing. H uber al so noti ced that the i r
pri ncipal office was to search for aph ides or p l an t- lice .

4“ The account here givenis from chap. vu . of Mr. Dara
win’s work on the Origin of Species, as that author has
paid very considerable at tent ion to the subject.
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o ther d i sagreeabl e guests.
work

,
wh ich i t seems they d isperse to do , they again jections of the head.

form themsel ves i n to a l ong trai n
,
and move onwards.

Tschudi, who had ampl e m ean s of observat ion , speaks
of the uni ted forces of these creatu res as be ing v ast

,

and he says there i s n o approach to the fabu l ous when
he menti ons

,
that n ot on ly sn akes

,
but rather l arge

mammal i a
,
such as Agout is

,
&c.

,
on bei ng surprised by

them , are soon k i lled .

Ants of var ious speci es and of vari ou s genera
abound i n th e forests of Borneo. Mr. Adams* cal ls on e
the Bombardier, from its hab i t. W hen i rr i tated , th is
fel low turns u p the en d of h is body l ike a S taphyl inus ,
and forthw i th em i ts a cont inuous s tream of dense
whi te ac id vapour.” Th is an t i s about hal f an i nch l ong,
and has a l arge head and enormous m andib l es ; i t i s of
a sh i n ing black. The n atural ist of H .M .S. Samarang
ment ions another ingen ious speci es indigenoustb Born eo,
which constru cts i ts n est out of a l arge l eaf

,

“ bending
the two hal ves by the we igh t of u n i ted m i l l ions

,
ti ll th e

oppos i te marg ins m eet at the under surface of the m id
rib

,
where they are secured by a gummy matter .”

Into th is aer ial hab i ta t i on the stores and grubs are
con veyed by regul ar beaten tracks al ong the trunk an d
bran ches of th e tree . Mr. Adams n ot i ced on the
banks of th e L inga

,
that th e trees were covered w i th

b l ack - col ou red nests
,
bu i l t by a l arge red ant. These

nes ts were formed of prepared vegetabl e matter , m ixed
w i th a tenaci ou s secre t i on . The an ts stung most to r
mentingly. I n Borneo

,
too

,
Mr. Adams not iced a

smal l sh in ing black ant
,
wh ich kept to i ts sub terranean

gal l er ies dur ing the day ; but on the approach of n igh t
i t covered the grou n d

,
espec ial ly i n mo ist pl aces

,
w i th

i ts myriad hordes.

F ig. 6 1.

a . Cryptocerus striatus. b . MeranOplus singularis.

c. Formica sol itaria.

These three figures are cop ied from figures by Mr.

Sm i th
,
and show ( fig . 54 , a) C

’
ryptocerus striatus ( fig.

54, b) Illeranoplu s singu laris, wi th i ts strange col lar,
remarkabl e tr iangul ar head

, and curiou s basal j o int of
theantennae . Fig. 54, 0, shows the F ormica solitaria ,
w i th i ts immense eyes and ocel l i

,
so tha t th is fine species

must be endowed wi th very cons iderabl e powers of
s ight. \Vhat a subj ect of research are exoti c ants al on e !
CRYPTOCERUS.

— Tllls i s a remarkabl e genus of ants
of very v ar ied form

,
but al l h av ing the antennae, at

Voyage of H .M .S. Semarang, vol. i . p. 409.

H av ing accompl i shed th e i r l eas t the base of th ese organs
,
con ceal ed u nder th e pro

H en ce the name Cryptocerus
see fig . 55.

Fig . 65.

Outl ines of two species of Cryptocerus ( from Sm i th) .

The species are gen era l ly wood - borers
,
u sual ly per

forating the dead tru nks of trees . The speci es have
been observed ch i efly on l ow trees and bushes i n dry
open p laces

,
or running on branches of n ewly - fel l ed

trees . They al so v i s i t fiowers abundan tly. Both
mal es and femal es h ave w ings ; the l atter on ly reta i n
them for a t ime . The common speci es , Cryptoccras
atratus, constructs i ts n ests i n the dead suspended
bra nches of woody cl imbers . Outside

,
the observer

n otic es a number of neatly - dri l l ed hol es ; but ins ide he
finds that the sol id wood i s perforated w i th gal l eri es,
commun icati ngw i th each other. The i nsects are omn i
verons

,
and seem to be attracted by the excrement of

b i rds . In the pupa state th ey are not i n cl osed i n
cocoon s. Each communi ty seems to cons ist of a s ingl e
fem al e

,
and two k in ds of workers . I n some speci es

these l atter are total ly u nl ike each other
,
d i ff er ing i n

the form of the head and i n the armature of the thorax
and n odes of the peduncl e .
Of the genus Ecz

'

ton
,
only th e workers are known

,

an d i n these the eyes are ex tremely m inu te. The
i nsects of th is genus are very numerous i n Brazi l , but
n e i ther mal e nor femal e are known . The i r soci et ies
are so n umerous

,
an d th e i r st ing so severe , that an

attack upon on e of th eir col on i es i s n ot to be rashly
undertaken . Abou t twenty speci es of the genus are
known .

“ The process i on s of these i nse c ts are of
common occurrence

,
and th e differen t colours of th e

speci es are very observable when the l ines are seen
upon the march

,
some appear ing l ike a l iqu i d stream

of metal . These ants are regu l ar cl earers of al l an imal
matter

,
l iving or dead . \Vhen on a forag ing exped i ti on

th ey Spread ou t the i r col umns, cl imb ing over every
l eaf

,
plan t

,
shrub , and tree , putt ing the whol e an imal ,

as wel l as i nsect world i nto commoti on an d al arm ’

shoul d any decaying mass of vegetabl e matter fal l i n
the i r way

,
i t i s i nstantly covered w i th a l i vi ng crowd ;

every ch ink and cranny are careful ly searched , after
whi ch the army resumes i ts m arch . All apterous
i n sects

,
parti cu larly Blatlw and spiders ( the former

be ing exceedingly n umerous under fal l en l eaves , espe
cially i n th e i r l arva state ) , are preyed upon ; the l arvae
of Lep idoptera and D ip tera fal l an easy prey, as wel l
as th e spec ies of Form ic idae. At other times a com
mun i ty of Ecitons engage i n a regul ar attack upon
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a nest of some peaceful and industrious species of

F ormica. TheEcitons crowd in to the nests of the ants ,
each sei zi ng upon a helpless v i ctim

,
and carry or drag

i t out of the n est ; if the ant prove too heavy for a
s ingl e Eciton to carry , i t i s ruthlessly torn i n to p ieces,
two or more ass i st ing i n th e Operat ion . The m arch i s
then commenced back to the nest of th e Eciton

,
the

l iv ing ants and the mangl ed remai ns of others being
probably con veyed there

,
for th e purpose of feed ing the

young brood of the marauders.”
In every n est there are two distin c t forms of workers .

In th e Ecz'ton hamatum th e larger worker or sol d ier
i s furnished w ith l ong

,
curved

,
si ckl e - shap ed mandibl es .

There are about five of these sold iers to every hundred
of the smal ler i nd iv iduals .
A curious genus of an ts has been descr ibed , cal l ed

P sa rdomyrma, di sti ngu ished by i ts el ongated form ,

peti ola ted abdomen
,
and by the large eyes i n both sexes ;

these organs i n many spec ies occupy ing the whol e s ide
of the h ead . Most of th e spec i es ex cavate th e p i th from
dr ied tw igs ; the eggs are l a id in th e burrows thus
formed

,
and the young brood developed .

* The com
munities are not very popul ous , as they frequ ently
consist of not more than twenty

,
excl usi ve o f l arvae

and pupae . The P seudomyrma termi
’

taria takes up i ts
abode i n th e nests of d i fferen t spec ies of wh i te ants
(Termes) , whil e others form smal l el l ipt ical chambers
in th e ou ter wal l s of the tumul i of the wh i te an ts , a
si ngl e col ony only apparen tly occupying each chamber ;
these are general ly wide apart . The pupae of Pseudo~
myrma do not sp i n cocoons . The i nsects

,
when ou t

of the n est
,
are to b e seen cours ing rap idly over trees

and herbage . The st ing i s very sl ight.
THEGREAT-HEADED RED ANT ( Qi

'

codoma cephalo
tea) is m ent ioned by Mr. Al fred W al lace as on e of th e
insects used by the Ind ians of the Amazon for food .

It i nhab its the whol e d istri c t of th e Amazon
,
and i s

found general ly over Braz i l i n sandy di str icts and
pl aces where red earth is found . The nests of th i s
species are formed in woods and i n gardens

,
where i t

turns up the soi l to such an exten t
,
that one see ing the

heaps i t can raise woul d almost doubt whether so

smal l an insec t could have been the workman . Mr.

W al lace has seen el evati ons of th is k ind twenty fee t
square and three feet h igh

,
wh ich conta ined many tons Fis 56

ot
’ earth . These h i l locks are riddled w i th holes in
every direc tion

,
and i nto them the ants may be seen

dragging l i ttl e c ircul ar p ieces of l eaf, wh ich they cu t
off from par t icular trees wh ich they prefer . Orange
trees and legumipous shrubs sutfer most from thei r
ravages , and these th ey w i l l somet imes enti rely str ip
of thei r l eaves i n a n igh t or two. Young plants

,
too

,

of every k ind su ffer very much
,
and cannot be grown

in many places on accoun t of them . They rema i n in
one l ocal i ty for a long time ; for, on my observi ng to
a gentleman at a cat tl e estate near Para how remark
ably the traek of these an ts was worn down across a
pathway and through grass , he i nformed m e that he
had observed them march ing al ong that very track for
fi fteen or twenty years .” Mr. W al l ace continues

,
that for i t not only travel s and v is its i n common with oth er

the i nsects wh i ch do th is are the n euters
,
who employ species of an ts

,
but i t also drives everyth ing before it

a See Mr. Smi th's paper in the Journal of Entomology,
capabl e of muscu l ar mot ion , so form idabl e i s i t from

p 66 ; 1360 f Trans. Ent. Soc. , second ser ies , vol. i i . , p. 243 .

Driver ant .

i n th is way thei r tremendous j aws. They com e i nto th e
houses at n igh t

,
and often swarm there

,
crawl ing over

the supper tabl e
,
and carrying off any fragments that

may have been l eft . Shou l d any cl oth or handkerch i ef
be left on the ground

,
with anything eatabl e wrapped

up i n it
,
th e housekeeper w i l l be sure to find i t cu t w i th

sem ic i rcu lar h ol es i n " every direct ion
,
as regul arly as i f it

had been don e wi th sc issors . Mr. W al l ace found , that
i t was the femal e of th isan t wh ich furn ishes the Ind ian
with a l uxur iou s repast. At on e t ime of year th e
femal e an ts com e out of th e i r hol es in su ch n umbers
that they are caught by basketsful . There i s great
sti r an d exc i tem ent i n the n e ighbourhood of the Ind ian
v i l lage

,
when thi s takes pl ace . Mr. \Vallace descr ibes

th e young men
,
women

,
and chi l dren , as go ing ou t to

catch satibas— for so they cal l them— wi th baskets
and cal abashes

,
wh ich they soon fi l l . The femal e ants

,

al though furn i shed wi th wings, are very sl ugg ish , and
seldom

,
i f ever

,
fly.

“ The part eaten i s th e abdomen ,
wh ich i s very r i ch and fatty from th e mass of u nde
veloped eggs . They are eaten al i ve ; the i nsect bei ng
hel d by the head as we hold a strawberry by i ts stalk

,

and the abdomen being b i tte n off
,
th e body ( of course ,

Mr. \Vallace refers to the thorax) , w ings , and legs , ar e
thrown down on the floor

,
where they cont inue to

crawl al ong apparently unaware of the l oss of thei r
posterior ex trem i ties. They are kep t in cal abashes or
bottl e - shap ed baske ts

,
the mou ths of which are stopped

up w i th a few l eaves ; and i t i s rather a s ingu lar s ight
to see for the first tim e an Indian tak ing h is breakfast
i n the sauba season . He opens th e basket, and as the
great wi nged an ts crawl sl owly out

,
he p icks them up

careful ly
,
and transfers them , with al ternate handfuls

of fari n a
,
to h is mouth .

” Mr. W al l ace adds, that when
the Indian s catch great quanti t ies , they roast th em
sl ightly or smoke them ,

and then sprinkl e a l i t t l e sal t
on them . In th is state they are gen eral ly much l iked
by Euro peans.age
AHOMMA ARCENS—the Dri ver Ant of W estern

Afric a— fig. 56. W e are indebted to the pen and eye of
the Rev. Thomas Savage , an Amer ican m issionary on
the coast of W est Africa , for an account of th is verv
i n teres t ing ant. This species i s wel l cal led D river ;
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its numbers an d bi te . I ts permanent abode
,
i f i t m ay

be cal l ed so
,
Mr. Savage finds to be a shal l ow es ca

v ati on u nder the roots of trees , sh el v ing rocks, and
almost any oth er substan ce that wi l l aff ord a shel ter.
From these recesses the Dr iver ants make theinsallies
i n cl oudy days

,
and i n the n ight , ch iefly i n th e l atte r.

An exposure to the di rect rays of the sun i s alm ost
immed iatel y fatal to th em. Shou l d they b e deta ined
abroad t i l l l ate in the m orn ing of a sunny day by the
quan ti ty of the i r prey

,
th ey constr uc t arch es over the i r

path , of d irt aggl uti nated by a flu i d excreted from the ir
m ou th . If they can obta in sh el ter i n l ong grass

,
they

d ispen se wi th the arch . Wh en Mr. Savage was res id ing
near Cape Palmas , he was grea tl y an noyed by the fre
quen t v is i ts an d ravages of these an ts . At one t ime
they l iteral ly drove ou t every member of th e femal e
departm ent of th e school ; at an o ther , th e mal e depart
ment ; th en the i nmates of h i s own dwel l i ng. His

horse
,
p igs

,
fowl

,
and everyth ing that had an imal l ife

,

were attack ed by these form idabl e arm ies. He says
,

“ They always pounced upon us at n ight
,
and general ly

when ou r senses were reposing in sl eep . Occasi onal ly
we were apprised of the ir des igns at n ightfal l by a few
suspi ci ous ind iv iduals l urk ing i n th e v ic in i ty i n advance
of th e mai n body

,
but mostly they took u s by surpr i se .

At l ast the i r annoyan ce seemed to have reach ed the
h igh est poin t of our forbearance , and a resol ut ion was
forthw i th taken to d iscover the i r hab i tat ion

,
and

,
i f

poss ibl e , expe l them from the v ic in i ty . Accord ingly I
commenced cutt ing over the prem i ses

,
and had pro

ceeded as far as two - th irds th e way down the mou nt
on wh ich my dwel l i ngs stand

,
when

,
benea th a shelv ing

rock of decomposi ng gran i te
,
the i r h aun t was d is

covered . They had been roused by the eff orts of the
workmen

,
and had come forth in i n cal cul abl e numbers

for defen ce , l i terally b l acken ing the surrou nding grass
and shrubbery. L ines of an ts

,
going and com ing

agreeably to the rul es of th e ir order
,
were runni ng i n

opposi te d i rec tions. Thei r pa ths were very disti n ct
an d wel l trodden

,
of about a n inch in w idth .

The ir numbers cou ld n ot be computed ; m i l l i ons on
m i l l ions seemed to be there

,
be s ides thousands that

were go ing and com ing w i th as toni sh ing speed and
al acr i ty . In attempt ing the ir destructi on

,
I adopted

the mode of the nat ives , wh ich i s to ign i te on the spot
a col l ec tion of t he dr ied l eaves of a spec ies of Coryp/m
( fan palm of th i s coas t) abou t s ix feet in d iameter , and
dr ied grass , w i th other combusti b l e m atter . A fi re o f
great i ntens i ty was thus k indled

,
wh ich continued to

burn for a c ons iderabl e time . This
,
I supposed

,
woul d

be the l as t of our troub l esom e ne ighbours . Two days
after

,
however

,
on go ing to the spot for the purpose of

exam in ing i nto the ir dom ic i l e
,
I was surpr ised to see a

tree at a short d istance
,
abou t e ighteen i n ches i n d ia

meter
,
to the height of fou r feet from the grou nd

,
w i th

the adjacen t pl an ts and earth , perfectly b l ack w i th them .

From the lower l imbs ( four feet h igh) were festoons or
l i nes of th e s i ze of a man ’s thumb reaching to the

pl an ts and ground bel ow
,
consi st ing en t irely of th ese

insects ; others were ascend ing and descend ing upon
them

,
thus h old ing free and ready commun i cati on w i th

the l ower and upper por ti ons of th is dense mass . One
of these festoons I saw i n th e act of formati on . It was

a good way advanced when fi rst observed. Ant after
an t com ing down from above

,
extending their l ong

l imbs and opening w ide theirjaws, gradual ly l engthened
o u t the l iv ing cha i n t i l l it touched the broad leaf of a
Carma. coccinea. bel ow. I t n ow swung to and fro
i n th e w ind the term i nal an t i n the meanwh il e endea
vouring to attach it by hi s jaws and l egs to th e l eaf.
Not succeeding

,
an other an t of th e sam e class ( th e very

l argest) was seen to ascend the plan t, an d fixing h is
h i nd l egs

,
with the ap ex of his abdomen

,
fi rmly to the

l eaf under th e v ibrat ing column
,
then reach ing forth

h is fore legs
,
an d open ing wide his j aws, cl osed i n w i th

h is compan ion from above
,
and thus compl eted the

most cu r i ous l adder i n the world.

M itr

Mr. Savage assures us
,
that whenever a stream of

water i n tercepts the ir course i n the i r m igrat i ons
,
i f i t

be not very extens i ve they compass i t ; but i f n ot, th ey
make a l i ne or cha in of one another

,
gradual ly extend

ing themselves by numbers across
,
t i l l the oppos i te

s ide is reached. Over thi s l i vi ng br idge the ma in body
passes in safety . Dur ing the wet seasons , th e Dr iver
ants are l iabl e to be driven by th e cont inu ed ra ins from
the ir haun ts . Mr. Savage observes , th at in such an
emergen cy they throw themsel ves i n to a rounded
mass ; depos i t the i r feebl er folk , pupae, and eggs i n the
cen tre ; and thus float upon the water ti l l a p lace of

safe ty i s reached
,
or the flood subsides . Even in si tu a

ti ons beyond th is overflow
,
th ey must be deluged i n

the i r hol es for days , so cop ious an d i n cessan t are th e
ra ins at t imes ; and on e would suppose th at u nder
such c ircumstances vast n umbers must -per ish . Some
undoubtedly do ; but the LORD i n th i s, as i n other
orders of the an imal k ingdom

,
has pursued a system of

compensati on beauti ful ly i l l ustrative of his goodness
,

and the mi nu ten ess of h is provi den tia l care over even
the meanest of h is creatures. As he has endowed th i s
i nsect w i th a h igh degree of l ife , so he has gi ven to i tl a
corresponding degree of tenacity, thus enabl ing i t to ex is t
under th e many unfavourabl e c ircumstances i nciden t
to i ts hab i ts . Feel ing assured that such was the fact ,
I commenced a ser i es of experimen ts i n proof of th e
poin t . An ind iv idual of the l argest class was sub

merged to the bottom of a glass of water, where i t
struggl ed for about three—four th s of an hou r, then
apparen tl y expi red . It revi ved in abou t ten m inu tes
after it was taken ou t

,
exh ib i t ing about as much v i ta

lity and feroc i ty as before . Mr. Savage submerged
i t three t imes

,
keep ing i t u nder water a t on e t ime for

six h ours
,
and ye t i t rev ived. He gi ves other i ns tances

of the ir tenac i ty of l i fe.
Mr. Savage ment ions an i nstance of th e an ts k i l l ing

a snake four fee t l ong . They seem to have first bl inded
it— at l east so the Ameri can m iss ionary j udged by i ts
mot ions. He tel l s that the en trance of th e drivers
i n to a house i s soon known by the si mul tan eous and
u niversal m ovemen t of rats

,
m ice

,
l i zards

,
Blapsz

'

dw,

Blattidaz, an d the numerous verm in that i nfes t the ir
dwel l ings . He says that “ when they are fa irly i n

,
we

g ive up th e hou se , and try to awai t w i th patien ce th eir
pl easure ; thankful , i ndeed , i f perm i tted to remain wi th i n
th e n arrow l imits of our beds and chairs .” To preven t
the ir ascend ing the beds

,
the feet are pl aced i nto a

Trans. Ent. Soc., vol. v.
, p. 7.
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two femal es. He found the l arvae of the M u t i l l a
i n cel l s

,
cl osed in , as u sual , by the ful l - fed grub of

th e bee
,
wh ich seems to have unw i ttingly cl osed i n

with i t th e egg of the parasi te whi ch
,
when reared

,

fed on i t ; for there i s l i ttl e doubt that M uti l l a i s carn i
vorous, and de vours th e l arva and pupa of the b umble
bee . The Au stral ian and Afri can Mutillae must be
paras i ti c on other Hymen optera

,
for humble be es are

n ot foun d in those coun tries.
MUTILLA EPHI PPIUM .

— This i s a much small er
Spec ies than th e 111 . Europaea, and more common i n
thi s country than that i nsect . The Braz i l ian speci es
are wel l marked

,
and some l arge. Bl ack an d wh i te ,

red an d black
,
are the i r preva i l ing hues. M r. \Vest

wood first figured some of the Austral ian speci es . Dr.

Dal ton spe c ifies one as be i ng very common i n Br i tish
Guian a , the flf utz

'

lla ( liccflema. It i s abou t three
quarters of an i nch long

,
of a deep b l ack

,
and str iped

,

w ith yel l ow on the thorax and body. I t i s sol i tary
,

and i s often seen i n sandy places . “They are very
cau tious an d shy in the ir habi ts

,
and st ing severely.

They bu il d i n the ground ; for whe n chased they di s
appear rap idly in subterran ean The m al es
are n ot so common as th e females .

FAM ILY—THYNNIDZ-E.

This fam i l y con si sts of i nsects cl osely al l i ed to th e
Mutillidze i n many respects . The fam ily i s ch iefly
Austral ian

,
bu t a n umber of spec ies have bee n found

i n Brazi l . Mr. Robert Bakewell
,
who has don e so

much for Austral ian en tomology
,
i n form s u s that th e

Thynn idae are parasi ti c on Lep idoptera. That gentl e
man ob ta ined spec imens from the cocoons of moths
wh ich had been dug up from the ground.

FAM ILY— CRABRONIDZE.

In th i s fam i l y the insects have frequently the head
very large ; th e abdomen i s oval or e l l iptical , some
tim es cl avate

,
som etimes peti ol ated. The eyes are

ovate
,
bu t somet imes k idney - shaped . The antenn a?

are ‘often th ickened at th e end .

In th e genus Trypoxylon the eyes are l arge , and
deeply n otched on the i r i nner orbi t. Three Br i ti sh
spec i es are known ; one of these ( T. figu lus) i s v ery
abundan t everywhere

,
an d may be frequ en tly n oticed

convey ing i ts prey to its nest
,
cons ist ing of sp iders. In'

June
,
1845, a col ony ofTrypoxylon was found burrow

i ng i n a bank of l igh t earth
,
above wh ich was a cut

h awthorn hedge. On th i s h edge sp iders were numer
ous

,
and the femal e insects were flying i n numbers

from the burrows up into the hedge , prov is ion ing the ir
nest w i th great fac i l i ty . The cocoons of th i s speci es
are met w i th i n bank s and decayed wood ; the cells

re separated from each other by a cap of aggl uti nated
sand .

Tl.e genus C’rabro i s very extensive ; th e eyes are
rounded

,
the face being u sual ly covered w i th s i lvery

or golden pubescence . Th irty - six Bri tish spec ies are
described . M any burrow i n decaying wood

,
some

H istory of Bri t ish Gu iana, by Henry G. Dal ton, M.D. ,

vol. ii . , p. 297 ; 1855.
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FAM ILY— PHILANTHIDJE.

perfora te brambl e sti cks an d rose bran ches, so that by
gathering su ch perforated sti cks i n th e spring, many
Spec i es of th e genus and occas ional ly th e paras i te s are
bred. C'. lutez

’

palpz
’

s provisi ons i ts n est wi th th e rose
aph is . One Spec ies

, C. var
-ins

,
carri es gnats to i ts

burrows . C. pod-agrions and C. leucostoma, and other
spec ies

,
provis ion thei r nests wi th dipterous in sects .

The genus Org/ balm ,
of wh ich there are seven Br i tish

speci es
,
bel ongs to th is fam i ly. The insects of th is

genus prey upon Di ptera, and thei r mode of cap turi ng
them i s s ingul ar. Several femal es were observed run
n ing amongst blades of grass wh ich shot up from the
surface of a l i ttl e h i l l ock upon wh ich the sun shone

,

and tempted vari ous D iptera to occasi onal ly al ight. The
Oxybeli conti n ued to ru n about apparently unheedfu l
of the fl i es , unti l at l ength the l atter became somewhat
accustomed to the i r presen ce ; but when the Oxybelus
cam e w i th i n five or six i n ch es

,
i t darted upon the

l uckl ess fly i n th e same manner as a cat springs upon
i ts prey. The most common Briti sh spec ies i s th e
Oxybelus um

'

glumis, which occurs i n most sandy si tu a
ti ons .
The species of the gen us D iodontus, so cal l ed from

the mand ib l es being b identate
,
are smal l

,
and may be

taken in pl en ty by col l ect ing perforated rose branches
or brambl e s t ick s. I n these they b urrow for the most
part

,
an d prov i si on the ir n ests wi th Aphidcs, so that

they are among the n umerous bands of i nsects usefu l
to mank ind.

One spec ies of th e genus Pemphrcdon occurs i n th is
country : th i s i s the Pempkredon lugubris. It burrows
i n posts

,
ra i l s

,
&c. ,

i n a decay ing state . Th i s i n sect
provis ions i ts nest w i th Aph ides.

In th ese in sects
,
so named from P liilanthus the

typi cal genus
,
the head i s w ider than the th orax . The

i n termed iate t ibiae are armed w i th a s ingl e spur at the
t ip ; th e l egs an d anter ior tars i are strongly c i l i ated .

The genus P /z-

z
'

lanlhus has the clypeus wi th thre e
l obes

,
and the antennae are suddenly thi ckened. I t

has a l arge head
,
eyes

,
and mand ibl es . See Pl ate 7

,

fig. 10
,
for a figure of th e fron t of the head of th e

P/tilcmthus triangulum. Mr. Smi th took i t abun
dau tly dur ing a v isi t to th e Isl e of W ight

,
in wh i ch

he d i scovered what may be regarded as the Br i t ish
metropol is of the u n ique Bri ti sh species (Philan
flaus Th is fine insect i s abundan t i n
Sandown Bay. The femal e takes var ious bees for her
prey

,
such as th e Andrena f ul-

uterus, I-Ialictus zonatus,
or more frequently th e Honey bee (Apiamellzfica) .
Th is genu s Ccrcerz's conta i ns some of the m ost

beaut i fu l spec ies of i n sects of th e whol e tr ib e of fos
sorial Hymenoptera . I t i s fou nd i n al l parts of
the gl obe . In this genus the antennae are gradual ly
th i ckened , and the segmen ts of the abdomen have the i r
marg ins con str icted . Some of th e Ind ian speci es are
the gian ts of th e fam ily

,
be ing upwards of an i nch i n

length . In some of th e South American spec ies , th e
first segment of the abdomen is prolonged into a l ong
The Philantlms apit

'

orus of Latrei l le, who named i t apt}
som e from its bee-destroy ing propens i ties.
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petiole. There are five species of the genus i nd igenous
to the Br i ti sh isl ands.
CERCERIS ARENARIA, as its name impl ies , burrows

i n sandy spots
,
where i t m ay be met w i th abundan tly

i n the mon th of July. I t stores up d i ff erent Spec ies
of Curculionidze, taking any that may be abundant
n ear i ts n est .
CERCERIS QUINQUE-FASCIATA, i s a local sp ec ies,

wh ich seems to del ight i n frequen ting the flowers of
the w i ld parsn ip . It sel ects h ard - trodden pathways
for i ts burrows

,
and prov is ions i ts cel l s w i th the Apion

rufirostre.

CERCERIS ORNATA, a var iabl e an d beautiful species,
i s fou nd to be gregar ious. I t forms l arge col on ies , and
provis ions i ts n est wi th d iff erent Spec ies of wi ld bees,
such as th e Halz

'

ctus rubicundus, Zonulas, &c.

CERCERIS LABIATA conveys to i ts burrows speci
mens of the vaul ting beetle

,
n amed Haltica taba'du.

FAM ILY—LARRIDJE.

In th is fam ily the mandibl es are notched ou twardly
towards the ir base ; th e t ib iae of the fore and m iddle
l egs have a singl e Spine at the ir apex

,
wh i l e the tib iae

of the h ind pair have two spines . This structure
i ndi cates a pecul iar hab i t i n th is fami ly

,
of wh ich there

are two or three Br it ish genera .

MISCOPHUS BICOLOR, one of these taken at W ey

bridge
,
provi s ions i ts n est with a smal l white - bodi ed

sp ider , wh ich is found commonly on heath .

TACHYTES UNICOLOR is another rare and very l ocal
spec ies of th i s fami ly . I t i s m et wi th in that warm
spot

,
Sandown Bay i n the Isl e of W ight, i n the month

of July ; i t i s an extremely acti ve i nsect, fly ing wi th
great rap id ity .

ASTATA BOOPS, so cal l ed from i ts l arge eyes
,
i s

another l ocal i nsect, found on HampsteadHeath amongst
the sand pits. Its u sual prey appears to be the l arva
of a hem ipterous insect of the genus P entatoma, occa
sionally also captur ing a smal l hymenopterous in sect
of the genus Oxybclus.

FA MILY— BEMBECIDfE.

Of thi s fam i ly there i s n o Br i tish represen tati ve. The
i nsects i nhabi t warm cl imates

,
and some of them are

sa id to em i t a rose - l ike scent. In th e genus Bembex ,

the max i l lae and lab ium are produced into a l ong beak
,

h ence the spec ies of Southern Europe i s named Bembea:
rostrum. Th is species cons truc ts its nests i n the soft
l ight sea - sand

,
and ca tches i ts prey on the wing . This

prey cons ists ch iefly of fl ies .

FamiLY—NYSSONIDZE.

In th is family the mandibles are not notched beneath
,

and the legs are subsp inose. It i s so cal l ed from i ts
typ ical genus Nysson, of wh ich five Br i ti sh spec ies are
described. Two of these (N. lrimacu latus and N.

diznz
'

diatus) are observed to fe ign death when alarm ed ,
and to drop to the ground , l i k e the Golden wasps .
Of Gorytcs there are five Br i t ish spec ies , some of

which have been caught carry ing the l arva of th e

INSICCTS.
M ~ SPHEG IDE .

FAM ILY— SPHEGIDJE.

Annals andMagaz ine ofNatural H istory , vol. xx. , p. 395.

t A genus ot
'

hairy
- bodied Spiders , often cal led Bird- catching

spiders .
I Catalogue of Bri t ish 1 ossorial llymenoptera, p. 80.

"fphrop/rora spumcw
'

z
'

a— that l arva which disfigures

plants w i th i ts spittle
f rike secretion . I t carries these

and other l arvae to i ts n est.
Of the genus Jl/[ ellinus there are two Bri tish spec ies.

One of these
,
a black insect w i th four yel l ow abdominal

bands (M . awensz
’

s) , i s perhaps the most abundan t
fossor ial insect i n th e cou ntry . W hen the paren t Mel

l i n us has formed a burrow of the requi red length
,
and

enl arged the extrem ity i n to a chamber of the proper
d imens ions

,
she i ssues for th i n search of the proper

nu tr imen t for her young. This con sists of various
d ipterous in sects— flies of vari ous gen era are equal ly
adapted to her purpose

,
Muscidm, Syrph idae, &c .

which she capturesfi"

The i nsects of th is fam ily are marked by the pro
thorax not having the posteri or angles prol onged to th e
base of the wings, and by being narrowed i n fron t, so as
to be el ongated in to a sort of neck . The basal segmen t
of th e abdomen i s n arrowed i n to a l ong petiol e . The
mandibles are toothed on the i n side . The insects of th is
fam i ly

,
of which the speci es figured ( Pl ate 7, fig . 1 1)

i s on e of the most g iganti c , are Spec ial ly i n teresti ng
on account of thei r habi ts ; the paren t stori ng up for
the young an ampl e prov is ion of insects , bu t more
particul arly of sp iders

,
wh ich from the i r i n sec t food

and the softness of the ir parts may be l ooked on as
a con cen trated mass of the best ju i ces of i nsects .
W e are i nformed that the large Braz i l ian sp ec ies
read i ly master Spiders of th e l argest ki n d

,
such as

M ygale,1
‘ render ing them powerless by the ir form idabl e

st ing . The Sp iders thus attacked di e a l inger ing death
,

i n some cases survivi ng five or s ix days. An egg i s
depos i ted on the fi rst i nsect stored up

,
so that th e

larva i s hatched by the t ime the cel ls i n some instances
are provisioned ; but i n th is coun try our common
Sand - wasp (AmmoP/zz

'

la sabu losa) depos i ts the food a t
intervals

,
so that i t i s fresh an d su i ted to the young

larva
,
which lives pr inc ipal ly on the j u ices and softer

parts
,
l eav ing the head

,
l egs

,
and wings untouched.

Al though Arachm'

da are the usual prey of the maj or i ty
of these in sects

,
sti l l there i s a Species whi ch at on e

t ime preys upon sp iders
,
and at another chooses

caterp ill ars
,
when each ki nd of food was equal ly a t

i ts command . Endless
,
i ndeed

,
are the var iat ions of

hab i t in the Hymenoptera ; the more they are inves
tigated, the greater w i ll be our adm iration of the i r
wonderfu l inst inct and tact i n adapting the ir operations
accord ing to c ircumstances ; and when un impeded i n
them

,
of the beau ty and fi tness of their archi tec tural

el evat ions .
Amnwphila, sabu losa (A. eulgarz

’

s
,
Ixrrby) forms i ts

burrow i n sandy s i tuat ions
,
w i th a chamber at i ts

extrem i ty. In to thi s she conveys the ca terp i l l ar, and
deposi ts an egg on i t. She subsequently stores up three
or four addi t ional ones

,
and her task i s completed ”

;

Each time that she depos i ts a ca terp i llar, she carefu l ly
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stops up the en trance wi th a few pebbles
,
wh ich she

b ri ngs w i th her l ong Sp i nose fee t
,

’ the anterior tarsi of
wh ich are strongly c i l iated . She does not wai t ti l l each
ca terp i l l ar i s devoured before supplying another. If
u n interrupted i n her economy by weather or other
c i rcumstances , the whole are stored up i n a few h ours,
an d she then beg ins to form a fresh burrow . Th is
Spec ies seems to be pecul iarly attached to caterp i l l ars
as th e food of i ts progeny . Its ally

,
th e Anmwp/rz

’

la

vz
’

atica
, seems u sual ly to prey upon sp iders. There are

three o ther Br i t ish genera—Jifl scus
, Sphex, and D oli

churus. I t i s doub tful i f the Sphex be i nd igenou s ;
and th e Dol i churus i s a rare Devonsh i re insec t. W e

have not the curious “ D ir t - daubers
,

” so n icely de
scribed by Gosse in the Z oologist, and al so by the
venerable Abbot of G eorg ia i n an extract quoted by
me from h is manuscr ipts — ( See a paper on Darw in ’s
Sp iders i n the Annals and ri fl agazine of Natu ral H is
tory about th e year Our figure (Pl ate 7, fig. 8)
represen ts th e Pelopceus Spire/ ex, a common Spec ies in
southern Europe

,
the habi ts of wh ich are descr ibed

by m any wr iters .
STETHORECTUS INGENS, or Great Braz i l ian Spider

W asp
,
figured i n Pl ate 7

,
fig. 1 1 , i s, perhaps, the l argest

of all the spec ies of th e fam i ly Splzeg-

e
'

clce. I t was de
scribed by Mr. F . Smi th

,
i n the twent i eth vol ume of the

Annals and rlf agazine of Natu ral If z’story . The mal e
is two inches and some liqes in length , while the female
i s on ly two l ines shor t of her mate . Both sexes are
bl ack , and very smooth and sh in ing , th e wings be ing of
a dark me tal l ic b l u e . The head is large and subqua

drate the eyes are l arge and oval . The clypeus has
four teeth i n fron t

,
the two ou ter th e largest . The man

dibles are large, stout, and arcuated. The max i l l ary
palpi are s ix - j o inted

,
the term in al j oi n t be ing very

m inu te ; th e l ab ial palp i are four - jo i nted
,
the term inal

j o ints be ing coni cal . The thorax is very l ong and

strong. The upper wings have one marginal and three
submarg inal cel ls

,
th e second submarginal cel l receiv

i ng two recurren t nervures . The h ind legs are el on
gated . The abdomen is ovate—con ical

,
and abrup tly

pe t i ol ated.

The negro ch i ldren i n som e parts of Jamai ca have
g iven the name of Grave - d igger to a spec ies of Spltea:
wh ich Mr. Gosse not iced th ere

,
and has described i n

his usual very interest i ng way . He noticed th is Sphex
at work on a deserted ear then floor of a bo i l i ng - house
at Bluefields. He observed

,
when exam in ing thi s floor

c l osely , that there were numerous holes en ter ing d ia
gonally into the dry and dusty ground . From some
of these fl ies are emerg ing

,
wh i l e others are en ter ing .

You may hear a buzz ing i n som e of them : th is pro
ceeds from a Sphex ac tively a t work . At fi rst

,

” says
Mr. Gosse

,

“ we cannot see what she i s do ing, for she
crawl s i n head - foremost

,
and i n a second or two comes

out tai l - foremost
,
recedes a few inches and then

advances aga in , aga in emerg es i n the same manner
and again enters

,
and con tinues thus to crawl back

ward and forward wi th bustl ing ac t i v i ty
,
and w i th

much fl irting of the purpl ing w ings . She i s almost
wh i te w i th
On a close exami nation Mr. .Gosse found

,
that each

Gosse Natural ist ’s Sojourn in Jamaica, 146.

FAM ILY— POMPILIDfE.

time the Sphex came out she brough t a l oad of the
earth l arger than her head and held tigh tly between
the t ibi ae of her two fore l egs, her breast, and her chi n ,
and dropped th i s burden an i nch or two from the
cave’s mouth . He noticed that she sometimes dragged
ou t a st i l l l arger ston e

,
an d grasped i t with the j aws,

pul l i ng i t to a distance of four or five i nches , for fear
i t shou ld rol l i n aga in . I have seen her br ing two
ston es together

,
one grasped beneath the ch i n , th e

oth er i n the jaws. Each time she has dropped the
l oad

,
she never fa il s, as she advances, to keep the

road cl ear by scrap ing w i th th e fore shanks, throwing
the dust behind her . But for th is , the earth brough t
ou t wou l d soon accumu late i n a heap and roll back ,

"

He not iced that when a dry leaf or smal l st ick happened
to drop agai nst the mouth of the hole

,
the Sphex seized

i t w i th her cur ved jaws , and carr ied i t to a safe distance .

W hen the hol e i s fi n ished
,
an d the egg deposi ted ,

wi th a store of disabled sp iders and caterp i l l ars to feed
the l arva when hatched

,
the Sphex fi l l s up the h ol e by

scraping back a l i ttle heap of dust, push ing i t i n with
her head . This i s repeated several t imes t i l l th e hol e
i s ful l

,
and the dust has ’ been wel l rammed down with

the i nsect’s head . As the ground i s soft, and the
i n sects are very i ndefatigabl e i n th e ir l abours, these
cel l s are soon made.

In the fam i ly of POMPIL IDZE, a most extensive group
of the order Hymenoptera. th e in sects store up cater
p i l l ars and Spiders for the ir young. The prothorax i s
u sual ly transverse

,
and broader than l ong ; th e hi nd

marg in is arcuate or subangular. The l egs are l ong ;
th e abdomen is m ore or l ess oval

,
and i s attached to

the thorax by a short peduncle .

Many of the Brit ish speci es store up sp iders as food
for the ir young

,
such as Pompilus f uscas , P . gibfzus,

&c . ; wh i l e others take caterp i l l ars, such as Pomlfilus
nige

'
r.

POMPILUS PUNCTUM , a Bri ti sh spec ies, wants the
c i l ia on the fore tarsi— a sure i nd icat ion of a di ff erence
of habi t . Mr. Smi th ob tai ned from the Rev. W .

Delmar the cel l s of the Pomp i l us , foun d near Canter
bury ; they were formed of mud , and were pl aced
i rregul arly s ide by s ide

,
and much resembled those

made by the genus Pelopwus.

There are two o ther Br i tish genera of th is fam i ly .

One of these
, Ceropales, i s cons idered by some wr i ters

as paras iti c on Pompi lus . ‘

From their l egs being almost
dest i tu te of sp ines

,
and from the tarsi having no ci l ia ,

i t i s probabl e that they have some pecul iar economy .

Spec ies of th is genus are found i n al l quarters of the
gl obe

,
some of wh ich are d isti ngu ished by a remarkabl e

beau ty of col ouring
,
and o thers by the h ind legs bei ng

d isproportionately l ong. In th e femal es th e antennae
are always straight

,
and not convolu te

,
as these organs

are i n Pomp i l us .
Dr. Ki tto* observed a species of th is group at Bag

dad . In h is jou rnal of August 29, 1831 , he remarks ,
The wasps here are of a species and si ze I have not
Journal , quoted inRyland’s Memoirs of JohnKi tto, D.D.,

It 428 ; 1856 .
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get many a poke when try ing to get at the sweet gather
i ng of the M yrapetra . The name i s a fanc i fu l one

,

compounded of th e names of two anci en t c it i es— on e
rll yra i n Asia M in or, with i ts cur ious rock tombs ; th e
other Petra i n Idumea

,
th e anc ien t Sel ah

,
w i th its

houses and temples i n th e rock . The nest I h ave
described was

,
at once , the home and the tomb of the

wasps I found i n it.— See fig. 60.

Fis. 60.

Nest of M yrapetra scutellari s.

In the Braz i l ian forests many d i ff erent ki nds of wasps’
nests are met wi th . Mr. W al lace descr i bes them as
being general ly attached to th e u nder sides of l eaves,
especi ally of the young Tucuma palm , as the l eaves of
that pl an t are broad and afford a good shel ter . Some
of these nests are l i ttl e flat domes

,
wi th a s ingl e smal l

open ing. Others have al l the cel l s exposed . In som e
there are only two or three cel l s

,
th i s being an early

stage of the n est ; when compl eted th ey have a great
n umber ; th ey are of a del icate papery substan ce.
Others bu i l d l arge cyl indrical n ests

,
of a mater i al

resembl ing thick cardboard . Some form thei r nests
i n hol l ow trees

,
wh i l e oth ers construct them among

the roots in the ground. Many of th e wasps sting
very pa inful ly

,
wh i l e some are so fi erce

,
that , when

the travel l er disturbs the ir n est, th ey fly ou t an d
a ttack him.

FAM ILY— EUMENIDEE (Solitary Wasps) .

Mr. Henry Saussure has described and figured most
of the spec ies of th i s group , as wel l as those bel onging
to other groups of the D z

'

pZOptcra. There are many
genera and Spec ies , b ut referen ce her e can only be
aff orded to some of the Br i ti sh Spec ies .

Of the genus Eumenes
,
the abdomen of

wh i ch i s pear - shaped
,
the basal segmen t be ing

narrowed i n to a pet iol e at i ts base
,
we have one

spec ies i n the Br i t ish isl ands. Th is (Earnenes
coarctalus) i s a very local i nsect, apparen tly
restri cted to th e sou ther n count ies of Engl and.

It constructs smal l globul ar cel l s of m ud , which
i t attaches to twigs of shrubs , parti cu larly to
those of th e common heath . The i nsect provi
si ons each nest w i th th e l arvae of smal l L ep i
doptera, for the support of i ts sol i tary grub . The
Eumenes grub i s occasi onal ly the subject of a
paras i te of the genus Org/plus.
Of the genus Orlynem s there are many speci es,

wh ich are spread over al l parts of the worl d .

In the Br i t ish isl ands there are twel ve speci es,
some of wh ich are very di ffi cul t to d iscr im inate ,
as their col ouri ng i s very incons tant. Some of
the species burrow i n wood . Orlynerus traf os

cialas, a common speci es , sel ec ts for i ts burrows
decayed rai l s

,
posts

,
or fenc ing. Odynerus

quadratus forms i ts cel l s in old pos ts , and
general ly

,
i f n o t always , prefers som e ready

made tunn el or hol e
,

fi tted for i ts pecu l iar
economy . Mr. Ingpen once knew of th is spec ies
constru ct ing i ts cel l s i n the fold ing of a p i ece of
paper wh ich had fal l en behi nd some books . I t
also makes use of the tubes of reeds used i n
tha tch ing outhouses in a farm - yard . But the
most cur ious adaptation I have heard of

,
i s its

having l ined the bores of a doubl e - barrell ed pi s tol
wh i ch hung on a post i n an arbour of a garden .

Odynerus antilope has its burrows i n sand
banks . These burrows are provisi oned wi th
smal l green caterpi l lars of l epidopterous i nsects.
The Gol den wasp , Hedycltrum aw‘

alum, i s para
sitic on th i s species .
The Ody/ new s spz

'

m
'

pes i s ab undant in sandy
l anes during the m onths of June and July , when it may

be met w i th i n l arge colon ies. The females store
up smal l green caterpil l ars as food for their l arvae.
Their l arvae are often subj ect to the paras i t ic attacks of
Chrysz

'

s bidentala, and other species of Golden wasps
are sometimes seen hover ing about or en ter ing the ir
burrows. These wasps construc t beau ti ful granu lar
tubes

,
as entrances to these burrows , wh ich are fre

quently met w i th on sandbanks i n early summer. Ody
nerus laevipes and 0. melanocepltalus have been foun d
burrowing i n dead brambl e s t icks, or i n those of th e
rose . The former spec ies excavates and l i nes th e tube
w i th a coat ing of fi ne sand , and constructs the d ivi
s ions between the cel l s al so of fine sand . I t stores up

smal l caterpi l l ars
,
and i s subject to th e attacks of two

spec ies of Ichneumon
,
the Org/plus ornatus and C.

bellosus.
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The Ody/ new s crassico-

rm
'

s i s one of th e most l oca l
of th e Bri t i sh species . It has been taken near Daren th
wood in Kent. Mr. W estwood has observed i t n ear
Paris

,
carrying the l arvae of the bee tl e named Chrysa

meZa populi, to its nest.
In the fam i ly MASARIDE the an tennae are widely

separated
,
and they appear to be composed of only

e ight jo ints. On Pl ate 7, fig. 6
,
i s represented a spec ies

of th is fam i ly , Celonites apt
'

formis.

FAM ILY— VESPIDJE (Wasps and H ornets) .

The Soc ial W asps or VESP IDAE— SO cal le d from
the typical genus Vesper, are thus characterized . The
fore wings are folded l ong i tud inal ly

,
an d have three

compl ete submarg inal cel ls
,
th e second rece i v ing both

the recurren t nervu res . The eyes are k idney - shaped ,
an d on the s ide of the head they extend to or n early
reach the base of th e mand ib l es . The cl aws of th e
tarsi are simpl e . The soci e ties consist of males , fem ales,
and workers .
The i nsects of th is fam ily are pre - em in en t as arch i

teets. The endless var iety of form
,
th e ditferent mate

r ial s u sed by these industriou s i nsects in the construe
t ion of the ir nests

,
and the vari ou s textures consequently

produced
,
can not fai l to strike th e careful observer .

In th is country
,
we have but one genus of th e fami ly

( Vespa) , and of th i s genus th ere are e ight i nd igenous
spec i es . Their n ests are works of great beau ty ; and
when we exam ine the d i ff ere nces in the constru ct ion
the adaptati on of th e n est to the ci rcumstanc es l ikely
to ensue i n th e v ari ou s s ituati ons i n wh ich we fi nd
them—we are aston ished at the amoun t of intel l igence
displ ayed .

The or igin ator of a wasp ’s n est i s a s i ngl e i ndiv idual
,

a femal e
,
wh ich has passed the winter i n a torp id state

,

and has been aroused from lethargy by the gen ial
warmth of Spr ing. She fi rst seeks for a si te i n wh ich
to l ay the foundat ion of her vesparium ; possessi on
being the ti tl e - deed by whi ch she and her progeny
hol d i t , and a form idabl e array of stings being the
defen ce of the n est from fore ign aggress ion . The
femal e , then , having foun d a hol e i n a pl ace adapted
to her purpose , proceeds to enl arge i t, and to form a
subterranean chamber of su i table space . She then
col l ects m aterial s for the foundati on . This foundati on
i s formed of raspings and scrapings of wood ; hav ing
got together some of th is materi al , she fi rst forms a
footstalk strong enough to support the fi rst two or
three l ayers of cel l s ; at the end of th is footstalk she
forms three cup - shaped receptacles ; these are reversed ,
hang ing l ike a bel l , and are each abou t on e - tenth of

an inch i n depth . Over the foundati on cel l s the wasp
new pl aces a covering l ike an umbrel l a ; she deposits
an egg i n each cup , an d then proceeds to form add i
tional cel l s , depos i t ing an egg i n each as soon as i t i s
constructed. The fi rst eggs are by th is time hatched

,

and the young larvae require some of her attenti on .

These l arvae grow rap idly
,
and as they grow

,
th e

mother wasp from tim e to time adds to th e wal ls of
th eir cel ls ; the cel l s of the foundati on comb are never
ca rried up higher than the l ength of the l arvae . As i t
grows day by day, the femal e wasp adds a fresh course

of wal l u n t i l th e grub is full grown , when it coverS

i tsel f i n by spi nn ing a convex cap to its cel l , of a
l ight- col oured

,
tough

,
s i lky texture. “ The angles of

the p l anes of th e hexagons are determ i ned by the poi n ts
of contact of the c ircular bases ; from these th e wasp
gradual ly commences the fla ttened s ides of the hexa
gons

,
at fi rst a l i ttl e curved bu t at a sl ight el evation

,

th e sides become perfectly flattened planes
,
and as such

,

are carr i ed up to th e requ ired he ight. Thus the gradual
ra isi ng of the wal l s i s as regul ar and progress ive as
that of a br i ckl ayer constructi ng hexagonal ch imneys .
Each additi on al layer is l a i d upon the previ ous one

,

which has had t ime to become hard and su i tab l e for
supporting the addi ti onal we ight of wal l requ ired .

”

W asps
,
however

,
do n ot at al l times form cup - sh aped

foundati ons . Some Braz i l i an wasps of the genus P oly
bz

’

a, l ay cup - shaped foundati on s for the i r fi rst cel l s ;
but they construct a flat roof as th e comb i n creases
i n d imensions . As soon as they h ave formed the fi rs t
comb

,
th e spec ies of Polyb ia begin to b ui ld upon the

flattened roof
,

“ l ay ing the hexagonal foundat ion s at
once

,
sharp and angul ar

,
from the flattened roof. One

,

two
,
three

,
or more pl anes are i n ditferent i nstances to

be seen
,
merely as i t were chalked ou t by the sl ightes t

amoun t of e l evati on poss ible.”
Three of th e Br i t ish wasps ( Vesper arborea, V . syl

vestrz
’

s
,
and V. norvegica) bu i ld the ir n ests i n trees or

bushes , such as gooseberry bushes. The secti o n con
tain i ng these

,
has th e scape of th e antennae yel low i n

fron t
,
i n al l sexes. The i r s tyl e of bui l ding corresponds

with that of th e ground wasps
,
such as th e V. vulgar

-

a
'

s,

described above , but the i r tex ture is firmer . The nests
are consequen tly capab l e of resi sti ng the e ff ects of
th e wind an d ra in

,
and the changes of temperatu re to

which they are l i ab l e to be exposed.

The Socia l wasps are most courageous. They
seldom at tack when unmol ested ; so i t wou l d be wel l
for any on e

,
shou ld a wasp fly near them

,
not to wave

i t away
,
but to take n o n ot ic e of i ts presen ce , or to sit

qu iet. Shoul d any one attack the ir n est, the inmates
boldly defend the ir c itadel

,
and resen t al l attempts

of the i n vader. From the much abused
,
and too

often cruel ly treated wasp
,
we m ay l earn an admi rabl e

lesson of paren tal care , of courage i n th e defence of her
young brood

,
and of careful and cl eanly housewifery ;

no par ti cl e of rubb ish of any ki nd being suff ered to
strew her dwel l ing. The number of ind ividual s whi ch
compose the d i ff eren t commun ities of wasps var ies much .

Reaumur calcul ated thi rty th ousan d as the number
l ikely to be found i n a popu l ous commun i ty . The
cel ebrated French observer had estimated the en t ire
number of the cel l s at ten thousand

,
and supposed each

m ight have been the cradl e of thre e l arvae .
THE COMMON WASP ( Vespa vulgarz

'

s ) general ly
appears i n th is coun try i n Apr i l . Mr. Sm i th once
saw a femal e flying at Hampstead on the 13th Feb
ruary, 1859, when the weather was u nusually m i ld . I
have a record of i ts early appearance i n February near
Edinburgh

,
abou t twen ty - n ine years ago , when first I

began to attend m inutely to natural h is tory .

VESPA GERMANICA is widely d istr ibuted i n Bri
tai n

,
though not so abundant as the preced ing.

VESPA RUFA, l ike the two preced ing, i s a ground
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wasp . It i s w idely d istr ibuted. From a nest of thi s
spec ies n umerous spec imens of th e Clzrysz

'

s z
’

gm
’

t a
,
and

five of th e Anomalon vespm
'

um— ah ichneumonidous

i nsect— wh ich are parasi tes
,
h ave been bred .

VESPA ARBOREA, one of th e Tree wasps, was first
taken by Mr. Smith i n 1836, near W akefield in York
sh i r'e . I t bu i l ds i ts nest i n fir- trees .
VESPA SYLVESTRIS, though a Tree wasp , has occa

sionally been found inhab i t ing an underground nest .
THE HORNET ( Vesper crabro) i s the largest of the

Bri ti sh wasps
,
the femal e being from thi rteen to four

teen l ines long
,
wh i l e th e workers and m al es are from

n i ne to e l even . I n Hampsh ire i t i s very abundan t,
usual ly bu i ld ing i n decay ing trees

,
some t imes under

the eaves of houses
,
and occasional ly even in a bank.

I t has been observed carry ing on i ts bu i l d ing op era
ti ons on a fin e m oonl ight n ight

,
as bri skly as during

the dayt ime . The rare Velle'ius dilatatus, one of the
staphylinidous beetles , i s foun d i n its nest.
W orthy Edward Tepsell, whose “ nati ve say] was

Duckworth i n Huntingdonshirefi reckoned wasps and
horn ets

,
and even bees

,
by no means inte rl opers among

serpents. He i ntroduces them i n h is fool scap fol i o
h istory between the asp and the boa— the caterp i l l ars
connect ing the hornets with th ese great trop ical Ophi
d i a— one of wh ich

,
d istended to a fr ightful exten t

,
i s

engaged i n swal l ow ing an i nfan t of - cons iderabl e s i ze .

He eviden tly observed horn ets at h i s n ative home, and
remarks that “ th eir combes are wrough t with greater
cunni ng , more exqu isi te art, and curious con ce i t, than
those e i ther of wasps or bees

,
and these excel l en t de

visers do make them one wh i l e i n the trunks of trees
,

and somet imes aga i n in th e earth
,
i n creas ing them at

thei r p leasu re w i th more floors and bui ld ings
,
accord ing

to th e i ncrease of th e ir i ssu e
,
mak ing them smooth and

bright
,
deck ing and trimm ing them w i th a certa in

tough or b ind ing sl ime or gel ly gathered from the
gummy leaves of pl ants .” Th is

,
Master Topsell, i s

a m istake ; carefu l observers n ow know
,
that wasps

form this b ind ing mater ial th emsel ves .

G ROU P— ANTHOPHILA on MELL IFERA.

Tnn BEES .

W el l may the bees be cal l ed Anthophila, or F l ower
l overs

,
the name in vented for the tr ibe by L atre i l l e .

\Vithout flowers they would not be Jif ellzf em ,
th at

i s , Honey - gatherers . This tribe
,
in all the sol i tary

speci es , cons i sts of two sexes , mal es and femal es . In
the soci al spec ies , to these two sexes i s added what i s
cal l ed a n eu ter or worker

,
wh ich i s i n real i ty an abor

tive femal e. The femal es and workers are general ly
furn ished wi th apparatus for con veying pol l en : they
are armed with a sting .

The antennae of the femal es and workers have twelve
j oi n ts ; in th e mal es there are th i rteen of these articu
lations. The abdomen of the females consists of s i x
segments or r ings

,
wh i l e i n the males there i s one more.

In additi on to the two lateral c ompound eyes
,
they

have three simpl e eyes
,
cal l ed ocel l i or stemmata

,
on

the crown of the head. The tongue
,
so importan t an

He tel ls us so at p. 659 of the work , of which h is H istory
of Serpents forms the secondbook , publ ished in 1658.

INSECTS.
,

— A N
DRENID.E.

FAM ILY I. —ANDRENID1E.

organ i n th i s tribe
,
i s l anceol a te

,
or filiform. In the

l arva state these i nsects are fed on pol l en or honey
,

stored up
- by the paren t . Several of the tr ibes are

paras i ti cal ; that i s, th ey col l ect n o h oney or pol l en ,
but consume food stored up for the l egi tim ate inhabi
tant of the nest. In these i n sects th e basal j oi n t of th e
h ind tarsi is di l ated i n to an ob long or subtri angul ar
pl ate , most frequently rough on the i ns ide

,
an d

prov ided , except i n th e paras i te s, wi th i nstruments for
col l ec t ing an d carry ing pol len . The m axi l lae an d
l ab ium are e l ongated

,
and often form a probosci s wh i ch

c an be folded severa l t imes beneath the head
,
and i s

u sefu l in reach ing in to th e l ong tubes of flowers .

Thi s fam i l y der ives i ts n am e from i ts typ i cal genus
Andrena, of the h ab i ts of whi ch m ore w i l l be sai d
hereafter. The fol lowing are the characters of th is
family z

— The mentum is e l ongated
,
th e l ab ium at i ts

ex trem i ty i s smal l , and e i ther spear - shaped or cordate
,

with a smal l ear - shaped lobe on each side . I t i s e i ther
s tra ight or very sl igh tly deflexed i n some

,
and reflexed

in others, and cons iderably shorter than the tubu l ar
m entum , th e labi um and terminal maxi l l ary l obes not
form i ng an el ongated probosc is ; th e l abi al palp i are
four—j o i nted an d resembl e th e m ax il l ary palp i

,
wh ich

are always s ix - j oin ted . The mand ibl es are simpl e
,
or

end in one or two notches . The antennae are elbowed ,
the h in d legs are gen erally compl etely cl o th ed wi th
ha irs, th e trochanters and fem ora i n the femal es are
p ol l en igerous , the basal j oi n t of hi nd tars i i s n ever
extern al ly d i lated i n to an angl e

,
and the second j oi nt

of th e tars i arises from the cen tre of the l ower edge of
the preced ing j oi nt .
The insec ts of th i s fam ily are al l s ol i tary

,
and con

s ist of mal es and females ; th e l atter col lect pol l en
from flowers , wh ich , w i th th e add it ion of a l i ttl e honey,
they form i nto a kind of paste

,
whi ch i s th e food of

the i r grubs. They burrow i n the ground
,
an d deposi t

an egg on a supply of th is p aste sufficien t for th e rear
i ng of the grub .

GENUS COL LETES .
— In the gen us Colletes, of wh ich

there are four Br i ti sh spec ies
,
th e oce ll i are p l aced

i n a l i n e on the vertex .

r
l

‘

he w ings have one mar
ginal and three compl ete submarg inal cel l s . The
economy of th i s genus of i nsects was graph ical ly de
scribed by Reaumur

,
who found them constructi ng thei r

burrows in the i nterst ices of ston e wal l s . Our accoun t
of the bees i s chi efly compil ed from Mr. Smi th ‘s mono
graph of the bees of Great Br i ta in

,
pub l ished i n 1855.

The Apis D aviescma i s very abundan t i n many
sandy d istr icts, part icu l arly i n the county of Kent .
These insects form burrows

,
which are from eight to

ten inches in l ength . At th e further en d they are
l i ned with a very th in

,
transparen t

,
membranaceou s

cover ing, resembl i ng gold - beaters’ sk in .

“ The i nsec t
hav ing stored upasuffici en t supply of pol l en and honey
i n a semifluid state

,
c l oses up th e cel l w i th a cap of

the same substance as th e l i n ing of th e tube. This
cap i s stretched flat across

,
l ike the parchmen t on a

drum - head ; a l i ttl e wi th i n she next constructs a con
cave cap

,
serv ing as the e nd of th e cel l ; her former
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AND RENA.
— INSECTS.

— APIDE .

’

together i n perfect harmony
,
i ssu ing from and enter ing

i nto th e burrows i nd iscr im inately . I t may be observed
that be twee n Eucem and Nomada. n o resemblance
ex ists i n general appearance

,
one be ing several times

larger than the other
,
an d covered wi th pubescence of

a sombre c olour ; whereas the parasi te i s a gai ly
col oured i nsect

,
dest i tute of pubescence , and read ily

observed from the brightness of its col ouri ng. To some
exten t a constan t connect ion between certai n speci es
ex ists ; and some spec ies of th ese parasi tes are a lways
found i n connect ion wi th certai n speci es of Anclrena.

"

It i s th e opi n ion of some authors that when the parasi ti c
bee h as depos i ted her egg upon the store of pol l en col
l ooted by the industr ious bee

,
th e l atter at once deserts

i t
,
and proceeds to construc t a fresh burrow ; and that

th e paras i tes
,
which m ay b e seen con stan tly enter ing

d i ff ere n t burrows
,
en ter th em that they m ay find th e

requ is i te quant i ty of food
,
which w i l l usual ly be found

to be much l ess than that required for the industriou s
bee . As soon as they h ave found th is , they deposit
th e ir egg

,
and the nest i s then poss ibly deserted by i ts

legi timate owner.
ANDRENAHATTORFIANA i s th e l argest speci es of the

genus found i n these isl ands . The femal e i s e ight l i nes
l ong

,
wh i l e the mal e i s a l i ne sh or ter . Andrenaflorea

i s truly a summer i nsect
,
is assoc iated with the br ightest

of al l the sunny days of June
,
when the wi ld bryony i s

c reep ing over th e hedge
,
the flowers of which are i ts

ch ief del igh t. Andrena ci'neraria i s an early species ,
appear ing i n Apri l . I t i s fond of burrowi ng i n trodden
pathways

,
and may be met with abundantly i n th e

walks of Hyde Park . I t is deep blue - bl ack , th e head
and thorax cl othed wi th wh ite pubescence .
ANDRENA FIL IPES is seldom found but i n the county

of Ken t ; i s very part ial to thi stl e heads , from which i t
obtain s a wh i te pol l en whe n l oaded with this i t has a
very strange appearance .

ANDRENA NITIDA may be found i n the flowers of
the common dandel ion

,
in wh i ch they cover themsel ves

w i th pol l en . I t i s an early spring bee, and so i s th e
Andrew. albicans

,
a spec i es found too by arctic travel

l ers on the shore of Lake \V innepeg.

ANDRENA FULVA i s a be e fond of the appl e bl os
som , and appears when th at bl oom i s ou t.
ANDRENA CLARKELLA i s u sual ly the first bee wh ich

appears in spr ing. I t i s found al l over Europe
,
i n

Alger ia, and occurs also i n Nova Scoti a.
ANDREA TRIMMERANA i s very abundan t on Hamp

stead Heath
,
and is frequen tly i nfested by Stylops.

Among the Andreana one speci es is pecul iarly l i abl e
to the attacks of Sty/lops th is i s th e A . convexiuscula

,

some h aving frequently on e
,
two

,
and a few even three

specimens
,
project ing from the segments of th e abdomen .

Of the genusM acropis th ere i s one Spec ies (Jiff acropis
labiata) occasi onal ly foun d i n these isl ands ; but i t wou ld
appear to be very rare

,
as it has only been met wi th

There are two speci es of the genus Cilissa found
i n Bri tai n . In h ab i t they resembl e th e spec ies of
Andrena. Cilissa beemorr/zoidalz

'

s i s found i n the

month of August “ where the blue - bel ls grow
,

” for i t
does not appear to frequent any other fl ower ( Smith ,
Monograph

,
p .

The genusD asg/poda contains bu t on e Bri ti sh speci es,
which i s perhaps the most beau ti ful bee found i n th is
country (Dasypoda izirtipcs) . This bee deri ves both
its generi c and i ts specific n ames from the l ong dense
brush of ful vous hairs on the h ind l egs. The appear
an ce of the femal e

,
when loaded wi th pol l en

,
is sufli

ciently si ngul ar to attrac t th e attenti on of th e most
apatheti c observer . Kirby records that she form s
burrows

,
l ike Andrena

,
an d si ts at the mouth of them

enjoy ing the warmth of the sun
,
whil e the mal e fl i es i n

ci rcl es round her.

FAM ILY— APIDAE.

This fam ily i s characteri zed by Professor hVestwood
as fol lows :— The mentum i s l ong

,
w i th th e l abi um

at i ts extrem i ty form ing an el ongated sl ender seta
,

reflexedwhen at rest, and as l ong as, or l onger than the
m entum , wi th two smal l l ateral fi l aments

,
and form

ing wi th the e lbowed maxi l lae an elongated proboscis
,

capabl e of be ing stretched ou t i n
_ fron t of the h ead

when i n ac ti on
,
or folded up beneath i t an d the breast

when at rest
,
in th e shap e of a fl atten ed 2 .

W i th out al ludi ng to sub - fam i l i es
,
we proceed to

gi ve
,
from Mr. Smi th ’s Monograph

,
an account of the

economy of the Br i t ish genera of the fam i ly.

GENUS PANURGUS .

— There are two speci es of the
genus Panm'

gus i n Bri tai n . In stru cture they are
very sim i l ar to th e Andren idae ; the femal es possess
the brush on the t ib iae and the ap ical fri nge on the
abdomen

,
and their tars i are s im i l ar. The ch ief diff er

ence l i es i n the tongu e bei ng folded at th e tip when
i n repose. They excavate burrows, and l ay up a store
of poll e n and honey

,
l ike the Andrenae. They are

summer bees
,
and black i n col our . The most abu n

dant Speci es i s the Panurgus Banksianus, wh ich forms
l arge col on i es i n reti red sandy spots on heaths

,
making

i ts appearan ce i n July . For years such a commun i ty
has ex isted on th e n orth side of th e Val e of Health ,
Hampstead H eath , where i n spri ng the l arvae may
be found i n smal l cell s about s ix i nches ben eath the
surface . They do not change to nymphs many days
before arri vi ng at thei r perfect cond i tion . This species
and the Panurgus calcaratus seem to prefer th e flowers
of the m ouse - ear hawkweed (H ieracz

'

um) to those of
any other pl an t.
GENUS NONADA.

—Tbe bees of th e genu s Namada
are popul arly cal l ed W asp bees, from a cl ose resem
bl ance they have in their gay col our ing to som e of the
smal l er wasps. The body i s e l ongated and smooth ,
the l egs are simpl e i n both sexes . The maxill ary
palp i are s ix -j oi nted . The bees of th i s genus are
known to deposi t thei r eggs i n th e n ests of other bees.
They deposi t their eggs on the provis ion l aid up by the
working bee

,
whi ch , finding an egg depos i ted

,
com

mences a fresh cel l for h er own progeny. Mr. Smith
th inks i t probabl e that the parasi te cl oses i ts cel l , havi ng
frequently cap tured Nomadae and M electazwi th masses
of clay attached to their poster i or t ibiae ; and i n the wel l
known genu s of exoti c p arasi ti c bees (Oroca

'

sa) Spec i
m ens are of frequen t occurren ce , which h ave masses
of cl ay or m ixed ear th on thei r tib ize . Twenty - four
Br i ti sh speci es are describ ed ; one of th ese (N. Soli
daginia) i s often very abundant on the ragwor t and
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wi ld thyme . The Nomada searf ascz
'

ata i s p arasi ti c on
the bee cal l ed Bacera longicornis, and may be seen i n
the month of J une fly ing abou t where these bees have
a col ony

,
and occasi onal ly enter ing into and i ssu ing

from thei r burrows .
GENUS EPEOLUS .

— There is but one Bri ti sh spec i es
of th is genus i t i s short and glabrous, and dist ingu ished
by the max i l l ary palpi being short and one- j oi n ted .

Epcolus variegatus i s a parasi te on another b ee , Colletes
D aviesana, and is found in i ts burrows . The males
l ike the mal es of most bees, seem to b e a lazy set,

passing most of the ir time
,

rep osing in flowers . The
females are al so very slugg ish, and may be easi ly taken
w ith the hand . Their st ing i s very sharp .

GENUs CGBLIOXYS .
— This i s another genus of para

sitic bees , an d may be known by the abdomen being
con i cal i n the femal e

,
and toothed at th e tip i n the

mal e. The mand i b l es are broad and toothed . There
are si x Bri tish spec ies described ; they are parasites on
Saropoda, and Megach i l e.
GENUS Swims— Th is is another parasi ti c genus of

bees
,
wh ich i s short and ovate . There are three speci es

found in these i sl ands. The femal e of S telz’splzwoptera
has been observed en teri ng the burrows of 03min
fi tlviventrz

'

s i n an ol d post. On one occasion i t flew
ou t to a short d istan ce and settl ed on another post,
apparen tly wa i ti ng for th e Osmia to compl ete her
l abour

,
for immed iately on the l atter l eaving , the Stclis

re- en tered . One of th e spec i es i s paras i t i c on an
Osmz

’

a, which makes i ts n est i n brambl e sti cks.
GEN US MELECTA .

-TWO species of th i s genus are
found in th i s country. One of these (fif clccm luc

tuosa) i s a beauti ful j et - black bee , spotted wi th snow
whi te . I t is parasi ti c on Anthophora. Mr. Smith has
frequently bred i t from the cel l s of that bee . In the
autum n of 1852 he procured a great n umber of l arvae
from the n ests o f th e Anthophora. He could detec t
n o d i ff erence i n th e i r form

,
but some were orange

yel l ow and others wh i te. All th e yel low l arvae turn ed
i nto Anthophora, and some of the pal e l arvae proved
to be Melecta. He adds that these bees are frequ ently
i nfested with th e larva of th e genus of beetl es c al l ed
fil eloé

’

,
a dozen o f them somet imes adheri ng to the

s ides of the m etathorax .

GEN US OSMIA.
— Of the genus Osmz'a ten species are

Br i t ish .

OSMIA RUFA i s th e most abundant spec ies i n th i s
country ; th e femal e i s armed on each side of the
clypeus with a stout horn ( hence the n am e also gi ven
to it of Osmin bicorm'

s) . This pretty bee var ies its
economy according to c ircumstances. In h i l ly coun
try or at the sea - s ide

,
i t chooses th e sunny s ide of

cl i ffs or sand y banks
,
i n which i t forms i ts burrows ;

but i n c ul ti vated d istric ts , parti cul arly i f the so i l be
cl ayey, i t selec ts a decay ing tree , preferri ng the stump
of an old w i l l ow. I t lays up a store of pol l en and honey
for the l arvae

,
whi ch

,
when ful l grown

,
sp i n a tough

dark - brown cocoon , i n wh ich they rema in in the l ar va
state u nt i l the au tumn , when the maj or i ty change to
pupae

,
and soon arr ive a t the i r perfect cond i t ion .

Many, h owever, pass the win ter i n the l arva state ."
This Osmia frequen t ly m akes i ts burrows i n th e mortar
of old wal l s.

OSMIA LEUCOMELANA sel ects for her n est the dead
branches of the common brambl e

,
and removes from

them the p i th , u su al ly to the depth of from five to six
i n ch es . At the en d she deposi ts a supply of food

,

which she c loses i n w i th a substance l ike m asti cated
leaves. In one brambl e st ick she usu al ly forms five
or six cell s . She does not ex trac t the whol e of the
pi th , but al ternately widens and contracts the diameter
of the tube , each contracti on i ndi cat ing the en d of a.
cel l . Immediately before cl os ing up each cel l

, she

depos i ts an egg . The egg i s wh i te
,
and abou t th e s i ze

and shape of a caraway seed. The larva i s hatched i n
abou t e ight days

,
and feeds abou t ten or twelve

, when
i t i s ful l grown

,
and spins for i tsel f a th i n s il ken cover

ing . In th is cocoon i t remains ti l l th e fol l ow ing spring
,

when i t goes through i ts other transformati ons
,
appear

ing i n June as a wi nged bee .
“ The two most i n teres t ing speci es found i n these

isl ands are th e Osmin auru leuta and 0 . bz
'

color. These
bees general ly burrow i n banks , particul arly the l atte r,
wh i ch forms col oni es. It appears to be the n atu ral
habi t of these spec ies to construc t tunn el s i n hard banks
wi th great l abour and u nti ri ng perseveran ce ; sti l l we
find them at times exh ibi t ing an amoun t of sagac i ty
and a degree of kn owledge that at once dispel s th e
i dea of th e ir acti ons be ing the resul t of m ere b l in d
i n sti nct, impel l i ng them i n one undevi at i ng course. A

moment’s considerat io n w i l l suflice to cal l to m i nd
many tunnels and tubes

,
ready formed

,
which woul d

appear to be admirably adapted for th e purposes of th e
bee ; for i n stance , th e straws of a thatch an d man y
reeds ; and what coul d be more admirably adapted to
the ir requ irements than the tubes of many shell s ? So

th inks the bee. 0. aurulcnta and 0. bicolor both sel ec t
the shel l s of H elix borteusis and Helix nemoralz

'

s. The
shel ls of these snail s are

,
of course

,
very abundant

,
and

l ie hal f h idden beneath grass
,
mosses

,
and plants . The

bees
,
find ing th em in su ch si tu at ions

,
dispense w i th their

accustomed labou r , and take possess ion of the deser ted
shel l s . The number of cel ls var ies accord ing to th e
l ength of th e whorl of th e shel l s sel ec ted

,
the u sual

n umber bei ng four ; but i n som e instances th ey con
struct five or six , commencing at th e end of th e whorl .
A su i tab le supply of pol l e n and honey i s col l ected

,
an

egg depos ited , and a part i ti on formed of abraded voge
tab l e m atter . The process i s r epeated unt i l the requ i
si te number i s formed

,
when the whol e i s most careful ly

protec ted by cl osi ng up the entrance w i th smal l p el l e ts
of cl ay , sti cks, and pebbl es these are fi rmly cemen ted
together wi th some gluti nous matter

,
and the bee has

fin ished her task . \Vhen she has selected the shel l of
a much larger snai l

,
say that ofH elix: aspersa, i n wh i ch

the whorl i s m uch larger i n diameter than tha t of the
o ther two

,
i n fac t

,
too w ide for a s i ngl e cel l

,
our l i ttl e

arch i tect
,
never at a l oss

,
read i l y adapts i t to her

purpose , by form ing two cel ls s ide by s ide ; and as
she advances towards the en trance of the whorl , i t
becomes too wide even for th is con tri vance. I l ere l e t
u s adm ire the i ngenu i ty of the l i tt l e creature : she

constru cts a coupl e of cel l s transversely — an d th is i s
the l i ttl e an imal whi ch has been so bl i ndly sl andered
as being a mere mach i ne. On the beaut i ful chalk
sl opes

,
not far from Mr. Atk in ’s seat of Halstead Pl ace,



POPPY BEE. INSECTS.
—LEAF- CUTTER BEE.

i n Kent
,
I found sna i l shel l s so te n anted i n 1843, and

snai l shel l s al so tenanted by a beau ti fu l Spider of th e
genus A tlas

,
or Salt-{ous, as it was named by Latre i l l e .

A wood - boring bee constructs h er tunnel
,
not by exca

vating downwards , as she would be i ncommoded with
the dust and rubbish wh ich she removes ; n o , she works
upwards

,
and so avoids such an i nconven i ence . W h en

she has advanced to th e l ength requi red
,
she proceeds

i n a horizon tal direction to the ou ts ide of the post
,
and

now her operat ion s are conti nu ed downwards. She

constructs a cel l near the bottom of the tube, a second
and a third

,
and so on to the requ ired number . The

larvae, when fu l l fed , have thei r heads turned upwards .
The bees wh i ch arr ive at the ir perfect cond i t ion

,
or

rather those wh ich are first anx i ous to escape into day
,

are two or three i n the upper cel ls . These are mal es.
The femal es are usually ten or twel ve days l ater .
OSMIA PARIETINA i s a spec ies of Osmia on ly found

i n th e northern parts of thi s country. I t se lects the
under s ide of a sl ate or ston e o n the grou nd

,
wi th a

hol l ow space ben eath it. The bee at taches the l i t tl e
bal ls of pol le n to the stone . Mr. Robertson sent a
stone of th is k i nd from Glenalmond i n Perthshi re

,

wh ich contai ned beneath i t a m ass of cocoons . This
stone was ten inches by six , and there were two hundred
and thirty cocoons attached to i t. In November

,
when

found, about on e - th ird of them were emp ty . InMarch
a few mal es made the ir appearance

,
and shortly after a

few females ; o thers came ou t at the end of June . At

th is time there were th irty - tive u ndevel oped cocoons
contai n i ng l arva. The fol lowing Apri l they were st i l l
i n the l arva state. By the end ofMay they had changed
to pupae

,
and abou t the end of J une began to come

forth perfec t i nsects ; so that a por ti on of eggs depo
si ted in 1849 had been three years i n arri ving at matu
ri ty. May th is n ot be a provisi on for the preserva t i on
of a spec ies l i v ing in a most un certain cl imate ? A

species of C/n'

ysis, or Golden wasp , is parasi ti c i n the
n ests of th i s bee .
POPPY BEE— The Rev. W i l l i am K irby ( for doub t

l ess th e rector of Barham wrote that chapter i n K i rby
Spence ’s Introducti on ”) has thus al l uded to th e

habits of another bee
,
now placed i n a genus by i tself

,

named Ant/weapa, or th e flower- cu tter." I t has not
yet been discovered in th is coun try.

K irby c l asses these bees among “ th e h angers of
tapestry , or upholslcrers

— those wh ich l i ne the holes
excavated i n the earth for the recep ti on of the ir young
wi th an el egant coati ng of flowers or of leaves. Amongst
the most interest ing of these i s JII egachile papaverz

’

s
,

a spec ies whose manners have been admi rab ly described
by Reaumur. This l i ttl e bee

,
as though fasc inated

wi th the col our most attract ive to our eyes
,
i nvari ably

chooses for the hang ings of her apartments the most
bri l l ian t scarl et , sel ecti ng for i ts m ateri al the petal s of
the w i l d poppy

,
wh ich she dex terously cu ts i n to th e

proper form . Her first process i s to excavate i n som e
pathway 3. burrow,

cyl i ndrical at th e en trance
,
bu t

swel led ou t bel ow to the dep th of about three inch es .
Hav ing pol ished the wall s of th i s l i ttl e apartment , she
nex t fl ies to a ne ighbour ing fi eld, cuts ou t oval p or
t i ons of th e f l owers of popp ies, seizes them between her
legs, and returns with them to her cel l ; and though

separated from th e wri nkl ed petal of a h al f- expan ded
flower

,
she knows how to straighten their folds

,
and

,
i f

too large
,
to fi t them for her purpose by cut ti ng off the

superfluous parts . Beg inning at the bottom
,
she over

l ays the wall s of her mansi on wi th this bri lliant tapestry
,

ex tending i t also on the surface of the ground round
the marg i n of th e or ifice . The bottom i s rendered
warm by three or four coats

,
and the si des h ave n ever

l ess than two. The l i ttl e upholsterer
,
havi ng completed

the hang ings of her apar tment
,
nex t fi l l s i t wi th pol l e n

and honey to th e heigh t of abou t half an i nch ; then ,
after comm itting an egg to i t

,
she wraps over the peppy

l i n ing, s o that even the roof may be of th i s materi a l ,
and lastly cl oses i ts m outh with a smal l h i l lock of earth .

The great dep th of the cel l
,
compared wi th th e space

wh ich the s ingl e egg and the accompanying food depo
si ted in i t occ upy, deserves parti cul ar n oti c e . Th is i s
n ot more than half an i nch at th e bottom

,
th e remai ning

two i nches and a half being subsequ ently fi l l ed wi th
earth . W hen you n ex t favour me

,

” he adds, wi th a
v is i t, I can show you the cel ls of thi s i nterest ing i nsec t,
as yet u nknown to Bri ti sh en tomolog ists

,
for wh ich I

am indebted to th e k indness of M . Latrei l l e, who first
sci en tifical ly described the species .
GEN US MEGACH ILE (L eaf - cutterBee) .—In th is genus

the head is general ly large
,
and the mand ibl es very stout .

These bees are common ly cal l ed L eaf- cu tters
,
from

thei r h abi t of c uttin g off pi eces of the l eaves of vari ou s
trees

,
with wh ich they form cel l s i n wh ich they store

up food for thei r l arvae ; they prefer the l eaves of the
rose and l aburnum . Some of th e speci es

,
such as

ill egac/u
'

le Willuglrbiella an d M llgm
'

seca, sel ec t de
caying trees , posts, and ra i l s , in wh ich they form the i r
tu nnels. Illegachile maritlina burrows i n th e ground .

Some speci es, such as M . circumcincla
,
form large

colon i es . The vari ous Speci es of C l ioxys are para
si tes on-Jlf egac/iile. TheM egacln

'

leargentata i s a very
acti ve l i ttl e i nsect ; i t makes a pip ing sound, wh ich is
ex tremely shri l l and acute. I t frequents th e flowers of
the Eclllwn vulgare, or V iper’s bugl oss, which when
seen is such a handsome ornamen t, growing among the
trap debr i s of Salisbury Crags

,
near Edi nburgh . In

on e of the divisi ons of th i s genus the fore tars i of th e
males i s d i l ated . To this section belongs the bee m en
tioned by John Ray in hi s Le tters as “ th e W i l l ow
Bee

,

" and named by Kirby Willughbiclla, after Ray ’s
fri end

,
the natural ist IV illughhy. Th is name is a very

appropriate one for this bee, as i t burrows in th e old
stumps of w i l l ow trees .
THE LEAF-CUTTER BEE ( ill egaclzile cenlzmcularis)

i s a wel l k nown Bri tish spec ies , wh ich i s p ecul i arly fond
of th e l eaves of rose bushes . These may often be
seen wi th circul ar p i eces cu t out of them

,
and one who

has watched the i nsect at work , thus describes i ts m ode
of operat ion . The bee pl aces i tse lf on the edge of th e
l eaf

,
so that i t passes between i ts l egs

,
and w i th its

great and sharp mandibl es i t cuts ou t a p iece qu i ckly,
po is ing i tsel f on its wings when i t has nearly fi nished
i ts work

,
so that i t m ay not tear the p iece

,
an d to keep

it and the cu tter from fal l ing to the ground . \Vhen i t
has qu i te detached the p i ece

,
i t holds i t fi rmly between

i ts l egs
,
and carr ies i t to i ts n est

,
where i t uses i t w i th

sim ilarly formed p i eces to bu i ld its cel l . I t takes many
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thei r burrows i n decaying posts and rai l s ; but when
they meet wi th ready - formed tubes adapted to th eir
purpose

,
th ey ava i l themsel ves of the conven ience.

Mr. Marsham describes th e l pla viianif estator as
i n troduc ing i ts eggs in to the n ests of th i s bee ; bu t the
bee is so smal l

,
and the paras i te so large

,
that i t can

hardly be on the Chelostoma tha t th e I ch neumon preys
,

bu t more probably on som e beetl es ( such as th e Clytus
arietz

’

s) which deposi t their eggs i n th e sam e posts .
Fwnus assectator enters th e burrows and searches ti l l
i t finds the nest . Two spec ies of Chrysi s are al so
found to be parasi ti c on th is bee .
CERATINA.

— The labial palpi i n the genus Ceratina
have four j o ints. Sp inol a first ascertai ned the hab i ts
of th e speci es . These bees h ol low ou t th e p i th of
brambl es and bri ars

,
an d furn ish the i r l arvae wi th a

depos i t of semifluid honey . Mr. Smith
,
who has con

fi rmed the observat ions of Sp i nola
,
says Some years

ago I observed a smal l bee most industri ou sly employed
i n excavati ng a dead brambl e stick . My atten t ion was
directed to th e c ircumstan ces from observi ng some of
the fal l ing p ieces of p i th on th e ground immed iatel y
ben eath. Occasi onal ly fresh quan ti ti es of dust were
pushed out. At l ength the l i ttl e creature cam e out
o f the st ick as if to rest

,
and after sunni ng i tsel f a

few m inu tes
,
i t re- en tered

,
and agai n commenced i ts

l abours .” Later in th e day he stopped up the hole
,

cu t ofl" the bran ch
,
and found a mal e and femal e Cera

ti na. The Cou nt St. Fargeau regarded these bees as
parasi ti c

,
from their wan t ing pol l en igerous appendages ;

but there are , as has been shown before, other gen era
sim i l arly desti tute , an d yet not parasi tes . The Cera
ta

'

na cwr ulca
,
i s very l ocal . It frequ ents the flowers of

the Echz
’

um vulgare.

EUCERA .
— The genus Eucera i s so nam ed from the

antennae i n th e males being as long as th e body. There
i s b ut on e spec i es found i n th i s country the Eucera

longico
-

rm
’

s, or Long - horn ed bee . Encera prefers a
cl ayey so i l for i ts burrows . At th e end of the burrow
the femal e forms an oval chamber or cel l. The s ides
of th i s are made perfectly smooth

,
and capable of res ist

i ng the moisture of the mixture of pol l en an d honey
stored up for i ts young brood. Each cel l has one l ar va .

Th is l arva does not spin a cocoon
,
but passes the wi n ter

as a larva ; abou t th e end of Apr i l it changes to the
pupa state , sh ortly after atta in ing which , it becomes a
p erfect bee .

“The mal e
,
on emerg ing from i ts cel l

,
passes

i ts l ong antenn ae through the no tch at the base of the
first j oi n t of the

,

anteri or tarsus
,
drawi ng the antennae

through
,
and thus read i ly d ivests those organs of th e

th i n p el l i cl e i n wh i ch they are envel oped . H ere we
see another beau t iful exemplification of th e tru th , th at
n o th ing i s made i n va in . The l ong anten nae of the
males of th i s gen us are doub tless adapted to som e
pecul i ar phase i n th e ir economy

,
and the remarkabl e

hexagonal ret icu l a t i on of the j oi nts al so answers some
purpose connected w i th a pecul iar sense

,
the exact

function of wh ich we are unab l e to apprec iate .”
SARAPODA.

— The genus Sarapoda i s d istingu ish ed
from al l the other genera of Bri tish bees by the se ti form
lab ial pal p i

,
the j o ints of which are conti nued i n a

s tra ight l in e . The only Bri t i sh species
,
th e Sara.

poa
’

a bimaculata
,
i s abu ndant i n Hampsh i re and San~

down Bay i n th e Isl e of W ight . It
'

i s evidently a
prime favouri te of th e abl e monographer of th e Br i t ish
bees, who thu s wri tes of i t Of al l the busy
bees that revel i n the beau ty of a summer’s day

,
Sam

poda bimaculata must ever be an espec ial favour i te .
I t i s only to be found whe n i t i s sun ni est

,
brigh test

,
and

hottest— when summer days are summer days in deed .

W ho has not heard i ts merry hum ? W ho has no t
seen i t when for a m oment i t settl es on a flower

,
or

rests on some sunny bank
,
pan ti ng w i th del igh t ?

Their eyes spl endid as Opal s ; cou ld t heir br i l l i ancy be
preserved , th i s bee would ri val and chal l enge admi ra
t i on w i th th e most bri l l ian t of i ts tr ibe . I t i s a l ocal
spec ies , but abou nds i n many l ocal i t ies ; i t fl i es w ith
i ncred ibl e sw iftn ess

,
darting from flower to flower ."

ANTHOPHORA.
— There are four Br i tish speci es of

th e very fine gen us Anthophora, which i s on e of great
exten t, and d istributed over th e whol e world . One
of th e Bri ti sh speci es (Ant/rophora f urcala) i s a wood
burrower

,
according to Kirby. I t occurs abundantly

n ear London in July and August
,
frequen ti ng the flowers

of th e red dead - nettl e. The other i nd igenous speci es
burrow i n th e ground or i n wal l s

,
and such l ike places .

The Anthophora acervorum is found i n al l parts of th e
Un i ted K ingdom . I t l i teral ly swarms in som e pl aces.
“ There i s a c ol ony of th is bee

,
i n the chalk - p i ts a t

Northfleet, of such amaz ing ex ten t that, i n the m iddl e
of Apri l

,
a dark fl ickering shadow i s cast on the ground

from the coun tl ess n umbers assembl ed .

" There i s
l i ttl e doubt that th i s i s the very bee al l uded to by the
Rev. G i lbert W h i te - ih his Observat ions on Insects
usual ly pri n ted with the “Natural H i story of Sel
born e — in th e fol low ing passage “ There i s a
remarkabl e h i l l o n the Downs

,
near Lewes i n Sussex

,

known by the name of Mount Carburn, wh ich over
l ooks that town

,
and aff ords a most engag ing prospec t

of all the country round
,
besides several v iews of th e

sea. On th e very summ i t of th is exal ted promon tory
,

and am idst the tren ches of i ts Dan ish camp , there
h au n ts a spec i es of w i l d bee

,
maki ng its nest i n the

chalky soi l . \Vhen peopl e approach the place these
i n sects beg in to be alarmed

,
and

,
with a sharp and

hosti l e sound
,
dash and str ike rou nd the h eads and faces

of i n tru ders . I have o ften been in terrup ted mysel f
whi l e con templ ating the grandeur of the scen ery aroun d
me

,
an d have th ought mysel f i n danger of be ing stung.

In th e south of the Isl e of W ight, the cl i ffs are often
c ompl etely r iddl ed with th e i r burrows. Among the

parasi tes attack ing th is bee
,
we may spec i al ly m en

ti on the chalcididous genu s Melitlobia , of which an
account i s gi ven el sewhere . The common earw ig i s
al so very destructi ve, as i t p en etrates th ei r burrows ,
and eats greedi ly the food la id up for th e progeny of
the bee .
GEN U S BOMBUS (If wnbloBec) .— Bees of th is genu s

may be at onc e kn own by the i r very l arge and ha iry
bod ies. In Hampsh ire they are cal l ed Dumhledors,
wh i l e in other d i str icts th ey are named Bumble bees and
Hummel bees . The name Humble may be a corrupt ion
of Hummi ng bee , from the l oud hum so characterist ic
of the species . In Scotl and they are cal l ed “Bumbees,

”

wh i l e the brown spec ies are cal l e d “Foggies.

” No
one who l oves to watch n ature , i n al l her varied gu ise,
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can have fa i l e d i n early spr ing
,
when th e catk ins are

fi rst found on the w i l l ow,
to not ice the l ou d hum of the

femal es of diff eren t spec ies of Bambi ; and i n May,

when the horse - chesnu t bl ooms
,
from the break to th e

cl ose of day the hum of these i ndustri ou s bees is
un ceas ing. Various au thors have wri tten on the econ
omy of these bees. In the w inter, torp id females are
fou nd in decayed tru nks of trees , under turf- stacks, or
in o ther shel te red and dry si tuat ions. These femal es,
having passed the wi nter in a torpi d condi ti on , rev ive
u nde r th e influence of the warmth of Spri ng, and
become each the foundress of a separate col ony. The
fi rst nes ts wh i ch they construct '

are of smal l d imensi ons,
onl y su ffici en t to contain a few cel l s, i n wh i ch they
rear th e workers who ass ist them i n the formati on of
th e works n ecessary to the wants of a l arge col ony .

\Vhen the l arvae are ful l grown , they spi n a tough , oval ,
s i lk cocoon

,
i n wh i ch they assume the nymph state ;

and, when suffi ci en tly advanced towards matur i ty to
requ i re food , they begi n to gnaw off th e c rown of the i r
impr ison ing chamber

,
i n doing wh i ch they are assi sted

ma ter ial ly by the workers . On fi rst emerg ing from
the i r confinement th ey are by no means m atured .

The ir pubescence is of a un i form pal e col ou r
,
and some

days el apse before they acqu ire the gay l ivery which they
h ave assumed ere they fly. The mal es and females are
n ot reared before th e season i s wel l advan ced. The
mal es of the Bombuspratorum are the first that appear,
begi nn i ng to come forth abou t the th ird week i n May.

The nests are i nfested by several i nsects wh i ch devour
th e wax and honey

,
and with others whi ch destroy the

young brood .

The Humble bees h ave l ikewise a parasi ti c genus of
b ees

,
which l i ve in their nests . They form a separate

genus cal l ed Apathus. I do n ot know what oflice

these bees perform i n the economy of th e nest. They
l i ve on the most fr iendly terms with the i ndustri ou s
part of the commun i ty ; and it is probab l e th at upon
them devol ves some importan t offi ce

,
th e n atu re of

wh ich i t woul d be very in teresti ng to discover . I t
has been supposed

,
from the very cl ose resemblance

of the Apart/ii to th e Bombi, that the former are an
idl e race , reared at the expense of th e i ndustr ious
bees

,
and wearing a l i very i n imi tati on of th em for

the purpose of decepti on ; but there can be l i ttl e
doub t of these aristocrats of the commun i ty perform
ing importan t and n ecessary duties highly conduc ive
to the gen eral prosperi ty of the whole. That the
cl ose resemblan ce of these bees i s not for th e pur
pose of decepti on , i s at once proved by the fac t of
Apathus barbatellus, a yel l ow - banded bee

,
bei ng foun d

i n the n est of Bombus D er/zamellus, a black speci es ,
hav ing the tip of the body red .

The numbers of wh ich th e soci eti es of Humbl e—bees
consi st

,
vary greatly i n d i ff eren t speci es . General ly

speaking, those , whose nest i s above ground, have the
smal le st number. In a n est of Bombus scm

'

lis were
found twenty - two femal es , for ty - four workers

,
and six

teen m al es
,
many of th e males hav ing l eft th e nest. Of

undeveloped workers the combs contained twenty- seven
pupze , and n ine of mal es. Of empty cells bel ieved to
have hel d mal es , there were ten , making a total of one
hundred and twenty - e ight. In a nest of Bombusf ra

INSECTS. MOSS-
‘

B UILDERS .

grans, a spec ies met wi th i n the n orth , five females and
abou t twen ty workers were taken

,
so that i t is a speci es

wi th a smal l commun i ty. The nest ofBombus terrestris,
taken i n August

,
contain ed th irty - five femal es

,
twenty

mal es , and on e hundred an d si xty workers ; but by th i s
t ime the majori ty of the mal es and femal es had l eft th e
n est. There were found in th is n est

,
bes ides

,
two

femal es of Apathus veslalz
'

s
,
and n i ne of th e mal es of

that paras i te . The Moss - bu il ders among the H umbl e
bees appear to h ave ve ry l ittl e pugnaci ty , as they show
n o courage i n th e defen ce of the ir c i tadel

,
wh i l e th e

underground nest bu i l ders are bol d i nsects
,
and defend

the ir homes
,
when attacked , with great cou rage.

The speci es cal l ed Moss- bui lders often compose th ei r
n ests of n othing bu t grass an d l eaves

,
al though in

s i tu ations
,
where moss is abundan t

,
they use i t i n th e

constru c t i on of the ir hab i tati ons . To Sh ow th at these
d i l igent h airy creatures m ak e use of such materi al s as
come m ost read i ly to them

,
an i n teresti ng i nstance

has been recorded One of the brown speci es of
Humble bees was observed frequently flying i n to a
stabl e through th e l atticed w indow. The bee was
busi ly engaged i n col l ecting bundles of short horse
hair accumulated from th e carrying of horses. Th i s
she fled off wi th to a sh ort distan ce

,
and settl ed down

with i t among some grass . On exam in ing th e spot
a n est composed entirely of horse - h air was d iscovered .

Unfortunately th i s i n terest i ng nest was destroyed
,

before i t was qu i te fi nished. The same auth or m en
ti ons another cu ri ou s deviat ion from its usu al site ,
as sel ected by an eccentr i c bl ack Humbl e bee with
yel l ow bands (Bombuspratorum This was the n est
of a rob in

,
whi ch bui l t i n th e porch of DrWVilliam Bel l ’s

cottage at Putney i n the summ er of 1854. The
Humble bee took possessi on of th i s nest, and adapted
i t to her own purposes .
No fewer than e ighteen speci es bf true Bombu s h ave

been descr ibed as occurri ng i n G reat Bri tai n
,
bu t we

have not space for th em .

W e have al l uded u nder the preceding genus to
Apat/ms, which cl osely resembl es i t in most part i cul ars,
though the poster i or t ib iae have no corbi cu lae

,
and are

convex on th e outside . There are on ly male s an d
females of the Apathi. Four spec i es are described as
nati ves of th is country .

Read th is d isti ngu i shi ng descr ipti on of a Humbl e
bee by Professor W i l son , th e far - famed Chr istopher
Northfi“ How often he had watched them on the moors
of Ren frewshire

,
and on the h i l l s of Scotl and and

W estmorel and
“True to thy time

,
even to a balmy m inute

,
ar t

thou
,
w i th thy velvet tun i c of bl ack

,
striped wi th yel l ow ,

as thou wi ndest thy smal l bu t n ot su l l en horn
,
by us

cal l ed i n our pride bumble bee ; bu t not , metliinks,
so very h umb l e

,
whi l e boom ing h igh i n a i r i n oft

repeated c ircles . As i f th e smel l of some far off darl ing
heather h ad touched thy finest i nst i n ct , away thou
fleest stra igh t sou thward to that r ich flower- store,
unerringly as the carrier p igeonwaft ing to d is tan t lands
some l ove m essage on i ts w ings. Ye t humbl e after
al l thou art ; for al l day mak ing thy i ndustry thy
del ight

,
thou returnest at shu t of day cheerfu l even i n
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thy weariness
,
to thy ground cel l w i th i n th e knol l

,

where
,
as fancy dreams

,
the fai ries dwel l

,
a si l en t peopl e

i n the l and of p eace .

”

Hugh M i l l er ,“ when a boy at Cromarty, observed
the variou s speci es of Humbl e bees . The wild
honey bees, i n thei r several spec ies , he observes, had
pecul i ar charms for us. There were th e bud- col oured
Carders , that erected over th e i r hon ey - j ars domes of
m oss ; the l ap idary red - ti pped bees

,
that bu i l t am id

the recesses of anc ien t cairn s
,
and i n old dry stone

wal l s , and were so invi nc ib ly brave i n defending the i r
homesteads that they never gave up the quarrel t i l l
they di ed ; and above al l , th e yel l ow- z on ed Humble
bees , that l odged deep i n th e ground al ong the dry
sides of grassy banks , and were usually weal th i er in
honey than any of thei r congen ers

,
and ex iste d i n l arge

commun i ties. But th e herd - boy of th e par ish , and
the foxes of i ts woods and brakes

,
shared i n my in teres t

i n th e w i ld Honey bees ; and , i n th e pursu i t of some
th ing el se than knowledge

,
were ruthl ess robbers of

th e ir n ests.
Mr. Darwi n bel i eves

,
from observations made over

a ser ies of years
,
that Humbl e bees are i nd ispensable

to the ferti l i zat ion of the hearts - ease ( Viola tricolor) ,
as i t i s th e only se t of bees wh ich vi si t that flower.
He has tr ied experim ents whi ch convi nce h im that the
v isi ts of bees are

,
i f n ot i ndispensabl e

,
at l east h ighly

benefic i al to th e ferti l ization of our cl overs . He has

observed th at Humbl e bees alone vis i t the common
red cl over ( Trif olz

'

um pretense) , as other bees cannot
reach the n ectar .

'

He adds H en ce I have very
l i ttl e doubt , that i f the whol e genus of Humble bees
becam e ex tinct or very rare i n Engl and

,
th e hearts - ease

an d red cl over woul d become very r are
,
or whol ly

d isappear .”1’ Credal Judceus Apelles, non ego

THEHONEY BEE (Apis mellifica) . The most impor
tan t p art of the produce of bees is the ir wax

,
which

was proved by the i l l ustr i ous and pi ou s Bonnet to be
secreted by the bees from between the scal es or p l ates
wh i ch cover the body. At one time i t was u n i versal ly
bel i eved that wax was on ly the pol l en of flowers a l i ttl e
al tered . But exper iments ofJohn Hun ter and ofHuber

,

conti nued by the l ate George Newpor t, demonstrated
the accuracy of Bonnet’s s tatem ent. Huber showed
that with honey and water , when the bees were kept
confined , and could not by any poss ib i l i ty get at flowers ,
these i ndustr iou s creatures formed the i r waxy cel l s

,
as

if they had been all owed to wander over th e m arjoram
and thyme of th e Swiss gardens

,
or to rob the i n nocen t

sweet Alp i ne flowers of the i r pol l en .

Propol i s i s c ol l ected by the bees from the resi n ous
secretions often found exud ing from th e buds of trees .
On the “ physi ol ogical eff ects ” of honey we may
dwel l a l ittl e

,
and with the pharmacol ogist say

,
that

i t i s “ emol l ien t, demul cen t, nu tri ti ve , and l axati ve ,”
general ly much l iked by chi ldren— not so m uch so by
grown - up peopl e . In ancien t times, before the new
world an d the sugar can e were d i scovered , i t was a
much more important articl e th an i t i s n ow . I t was
the ch ief th ing wi th which the Egypti an , Assyr ian ,
Jew

, Greek , Roman , and old European sweetened any
My School s and Schoolmasters, p. 65.

1 On theOrigin of Spec ies by means of Natural Selection, p. 73 .

INSECTS. QUEEN BEE.

Materia Medica, vol. i. , p. 765 .

TS tates of Central America, .p. 219 : 1858.

A. H . Hol iday Esq.
,
in the Natural H istory Rev iew for

Apr i l , 1857, p. 66.

thing he ate . Dr. Pere i ra* recommends pati en ts who
are troubl ed w i th severe coughs

,
to take warm barl ey

water m ixed with honey
,
and sharpened wi th sl ices of

l emon , as a very agreeabl e and useful demu lcen t.
Bees somet imes col l ec t th e h oney from poisonous

pl an ts , and in stan ces are recorded of person s having
died from partaking of th i s hon ey. Kirby and Spence
quote some proofs of th is , such as th at gi ve n by Dr.

Barton , an Ameri can phys i c ian , who records, that i n
1790 many persons d ied i n Ph il adelph ia from eati ng
honey . In q u ir ies were i nsti tu ted

,
and it was found

that the honey was derived by th e bees ch iefly from
the flowers of the Kalmz'a latif olia. X enophon

,
i n

his “An abasis , ment ions that som e of h i s sold i ers
were s i ngularly atf ected by honey wh i ch they took
i n Asi a M inor . Some of them seemed as if intoxi
cated

,
others were much exci ted

,
an d others l ay on

the ground as i f abou t to d ie . The honey of Tre
bizond

, near which the Greek army encamped on thei r
retreat

,
still retai n s i ts del e ter ious properti es . Mr.

Abbott sen t som e of i t to th e Zool og ical Soci e ty i n
1834, and confirmed the accoun t of Xenophon .

The Honey bee of the moun tain distr ic ts of Honduras
is sa id by SquierTto resembl e cl osely the be e of the
United Sta tes . Its h oney is l argely used by the
nati ves

,
who der ive th e ch ief par t al so of th e wax used

i n the pompous ceremon ial of the Roman Cathol i c
church , from the natural bee - h ives of the forest .
On the curi ous subject of Parthenogenesis

,
whi ch has

exc i ted the attent ion of sc ient ific men for some time
,

much has been wr i tten . An abl e n atural ist i remarks
that n o form of i t i s “ more remarkabl e or instruct ive
than that whi ch i s presen t in connection with the
economy of the common Honey bee. Many strange
m i stakes have preva i l ed from early times as to the

history of the perfect soc iet ies of th ese i nsects , rul ed
by l aws of i nsti nct whi ch have stimul ated the cur ios i ty
of man

,
as much as their producti ve i ndustry has

served h is u ses and attracted h is observation . But i t
has been only at a comparati vely recen t peri od that
the true characters of th e sexes have been anatomical ly
fixed ; and these discoveri es have not yet succeeded
i n d ispel l ing

,
among the practi cal bee - keepers i n

general
,
ei ther i nve terate errors or w ild conjectures.

Yet i t i s to one of th is class, Dzierzon, pastor of

Carlsmarkt i n S i l esi a
,
that sc ience u l timately owes

th e d iscovery of the true phys i ol og i cal rel ati ons wh ich
rul e the g enerat ion of the race. The ma in facts are
these — The Queen bee

,
or perfect femal e , before im

pregnation l ays eggs wh ich produce mal es only. After
impregn ation

,
wh i ch takes place but once on ly i n the

course of her lifetim e
, the eggs produce mal e or femal e

l arvae according to the sort of cel l s i n wh ich they are
l aid . By a del ic ate an d difficu l t m icroscop ical exam
ination, Si ebold has proved that the eggs lai d i n th e
queen ’s and workers’ cel ls have been pen etrated by
one or more zoosperms

,
which

,
on the other hand,

are n ever found i n th e eggs deposi ted i n dron e cel ls.
He concl udes

,
wi th reason

,
that th e access of the
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segments
,
of which the first is th e l argest

,
and may be

cons idered as a cephal othorax . In th is state th e mal es
are eas i ly d isti ngu ished from the femal es . The cephalo
thorax of the male l arva i s con ical and arched

,
and the

last segment of the body is straigh t and pointed. In
th e females the cephal o thorax is trun cated or rounded
i n fron t

,
and flattened or scale - l ike i n the rest of i ts

ex tent, and the term inal segment of the body is large
and rou nded.

Professor W estwood exh ibi ted at the Entomologi cal
Soci e ty, i n 1858, a mut i l ated strepsipterous insect
( ill yrmecolax) , taken by Mr. Nietner of Ceyl on , as it
was issu ing ou t of th e body of a Ceyl on ese ant. In
th is genus the antenna are remarkably large . OnPl a te
4 are figured six spec ies of the mal es of these very
cur ious i nsec ts— Fig. 16 i s the X enos vcsparum of
Ross i

,
found i n Italy on a speci es of Pol istes common

around Fl orence . It was the first d i scovered spec ies.
Figs . 12 , 14, and 17 bel ong to the genus S tylops of

K i rby. Fig. 12 i s the S tylops Kirbz
'

i ; fig . 14
,
th e

S tylops melittte ; fig . 17
, S tylops D alzz, n amed after

TIGER BEETLES.

J. C. Dal e
,
Esq .

,
of G l anvi l l e’s W ootton

, Dorset, who
dicovered i t an d other spec ies of Strepsiptera .

F ig. 13 is the curi ously—pecti nated horned H alieto
phagus Cu rt-isiz

’

,
named by Mr. Dal e after John Curtis

,

Esq .
,
whose superb work on “Bri tish Entomology

,

”

with i ts tr uly admirabl e figures of i n sects and beau ti ful
Br i ti sh pl ants, has not been surpassed i n any work on
natural h istory .

Fig . 15 is th e Elenchus Walbert
'

,
n amed by Mr.

Curti s after Fran ci s W alker
,
Esq .

,
a most am iable

,

i n tel l igent, an d di ligen t Br i ti sh entomolog ist.

NOTE— It i s my op inion
,
that in real ity every order

has , l ike Scotl and an d England , i ts debateableground,”
and that Streps iptera are ne i ther Cole optera nor a dis
t inct order, but connect Coleoptera w i th Hymenoptera ;
an d so the Forficulae connect th e Col eop tera wi th the
Orthop tera ; the Perla connect th e Orthoptera wi th th e
Neuroptera ; the Phryganeas, or Trichop tera , and th e
Neuroptera wi th th e L ep idoptera ; and so on . I fancy I

cou l d Show it i n Myriapoda
,
Arachn ida

,
and Crustacea .

ORDER— COLEOPTERA (BEETLES) .

THESE i nsects bel ong to an order cal l ed COLEOPTERA,
from two Greek words for “ a sheath and “ wings,” the
l atter appendages be ing general ly covered by, or co n
cealed beneath

,
two hard cases wh ich protect them .

In the Stag beetl es they are very apparen t , and meet
cl ose on the back

,
having general ly a stra ight suture or

adge . Coleop tera vary in the ir an tennae : compare th e
thread - l ike antennae of the Tiger beetle wi th the l eaf
pl a ted organ possessed by the Cockchafer . Some h ave
the antennae immensely l ong, as in th e L ongicorns .
The antennae are organs of a sense probably but l i ttl e
u nderstood

,
hearing

,
fe el i ng

,
and some third sense as yet

u nknown to man— a sense
,
wh i ch enables a shrimp to

see
,
to smel l

,
to catch i ts food . In the antennae l i es

the free - masonry” of th e ants ; they sal ute each oth er
wi th these

,
l ike sold iers on guard giving the pass

word. The antennae are as wonderful as they are
d ifferen t ; you may see th is i n two W ater beetl es, easil y
obtai ned

,
Dytiscus and Hydrous . There i s much atten

tion requisi te to observe th ese d i ff erences
,
if you are on e

who wishes to attend to them wi th d iscr imination , or i n
other words , “ sc ien tifical ly .

”

In the feet
,
you w i l l find that m ost beetl es have five

join ts , but others h ave only four on the foot of the h ind
legs

,
as i n Bl aps and Tenebr io . Long icorns have only

four apparen t
,
wh i l e L ady - birds have only three join ts

to th e tarsus .
I fel t i ncl i ned to begi n w ith the Brachelytra , and

then to have taken the Adephaga, and tri ed to form a
n ew arrangement ; but a popu lar work i s not the
pl ace for that purpose . I w i l l , however , al ter the
s i tuation of some of the groups, such as Brentidce,
wh ich I consider to be Longi corns. I adop t, i n great
m easure

,
th e Latreillian system .

M . Lacordaire
’

s work on Genera is a monument of

i ndustry and abi l i ty . He has made i t comparatively
easy now to cl ass Coleoptera

,
and to ascertain at one

view what has been done, by hi s references to speci es.

SECTION— PENTAMERA.

W e are i ndebted to the French n atural i st for an
easy

,
though n ot always stri ctly correct way

,
of di v id

i ng Col eoptera i n to sect ion s . Th is i s by coun t-ing the
j oi n ts of the i r feet or tarsi . In th e fi rst sect ion cal l ed
P entamerafi

‘
all the tars i have five j o ints, whi l e in the

other sections a diff erent numerati on obtains.

SUB - sacrrou— ADEPHAGA.

The Adephagous beetl es are al l predaceous i n the ir
ch aracter

,
some gett ing thei r prey on the ground

,
and

others i n the water . The outer l obe of th e max i l lae
i s disti nct an d arti cu l ated, “ so that these i n sects h ave
been ordinarily stated to possess si x palp i ; one pai r
be ing attached to the l ower l ip , and a pai r to each of
th e max i l lae

,
as though the gl uttony of th ese i nsects

requ ired an addi tional organ .

’

1
‘ The an tennae and l egs

are l ong and slender
,
and the tars i of the fron t l egs are

gen eral ly dil ated i n the mal es. The T iger beetles
,

th e Ground beetl es, and the W ater beetles , bel ong to
th is group , which i s widely scattered over the world ;
and al though the col ours of the greater part of the
speci es are dul l

,
black

,
an d deep brown

,
yet m any of

them are br i l l ian t green
,
and other br ighter colours

,

and they are frequen tly beau tifully varied wi th l ines
and spots of yel low and white .

H em
,
five, and y e o; , a part or division.

1
“ W estwood ModernClassificat ion, vol. i . p.
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GROU P— GEODEPHAGA ( Ground Carnivorous
Beetles) .

Of the group or fam ily n amed Cicindelelce by Laoor
dai re

,
on ly n ine Species were known in th e days of

L i nnaeus . At presen t at le ast five hundred spec ie s are
known . These are arranged by Lacordaire i n to five
tribes

,
whi ch may be shor tly d iv ided i n th e fol l owing

manner
I . Max i llae ending in a jointed claw.

A . Th ird joint of the max i l lary palpi longer than the
fourth .

F irst joint of labial palpi scarce ly extending to beyond
the base of the notch of the me tum , jllanticorides.

.They are great, African, large- jawed, b lack beet les.
F irs t joint of labial palpi ex tending far beyond thenotch. Megacephalides.

Chiefly nat ives of the New W orld, though one is
found in Europe, and one also inN. Austral ia.

B. Third join t of the maxi l lary palpi shorter than the

Four th join t of the tars i ent ire , Cicindelia
’
es.

Tiger beet les, everywhere found, except in arctic and

antarct ic reg ions ; essential ly “ ch i ldren of the Sun.

There are five British spec ies.
b Fourth joint of the tars i heart - shaped, at least in thefore legs, Collym

'

des.

Long, th in, long- thoraxed, Asiat ic insects, generally
dark -b lue w i th red legs.

II . Maxillaawi thout jointed claw,
C'tenostomlcles.

Curious South Ameri can insects, w i th strange palpi .
The great group or fam i ly Caz-abicz' contai n s from

five to si x th ousand known speci es . Lacordaire divides
i t into the fol lowi ng legions and tribes
LEG ION I . (corresponding wi th the Gramlz

’

palpes of Latre i l le,
and the Simplicipedes of Dejean) , is known by the t ibia of

the fore legs being ent ire ; their two spurs are general ly bothapical . I t is divided into five tribes
I . Mesosternum indist inct , covered by the prosternum,

Omopltronides.

Roundish aquat ic- l ike beet les— S. Europe, North
America, and As ia ; one ( 0mophron l’lmbatum)
is figured, P late 4 , fig. 5.

at the tip, the other before
the tip, Elaphrides

fl

Found in boggy laces. Coleoptera ( P late 4 , fig .

Elaphrus u i

'

girwsus.

B. Both of the spurs apical .
a Prosternum more or less prolonged beh ind, antennae

as it were broken, wi th the first joints very long ,
H iletidcs.

Antennze of the normal form, Carabides.

‘

Among the largest of the race—Europe, Asia, N. Africa,
N. Amer ica, and S . America.

c d P rosternum not prolonged behind , Cyclarides
fi

W i th prominen t mou th , body bu lg ing behind, convex .

A . Spurs on fore t ibiae ,
one

EG ION I I . is known by the t ibiae of the fore legs be ing
e or less deeply notched on the inner side. Spurs of these

tib iae
,
one at the tip, the other before the tip.

The first sect ion of th is l egion contains bu t on e
tribe (Pamboridea) , i n which the fore tibiae are scarcely
notched, and the l ast j o int of the palp i i s v ery l arge .
In the second secti on

,
which n early corresponds

wi th that namcd by Latre i l l e, Tmncalzpennes, the
Mr. W aterhouse includes these three fami l ies in one, Cara

bidzu ,
w i th th irty- six Bri t ish spec ies in the genera Notiophilus,

Elaphm s, Blot/Lisa, Leistus (wi th thei r formidably armed
mouths) , Nebrin, Pelophila, Calosoma, the last-mentioned
winged ; Carabus, apterous insects : and Cychrus.

Trz
'

gonodactyl
‘ltlcs.

Lebiidea.
r

Slagom
'

dea.

Mr. \Vatcrhonse uni tes these in one fami ly L ebiadw, w ith
th irty four spec ies belong ing to the genera 0
Zuphium, Polysticlt

'
ua, Demetrias, Bromine, L

reus, Brae/virtue, &c.

elytra are trun cated or n otched at th e end
,
nearly i n

al l . The t ibiae of th e fore l egs are deeply notched
,

and the body i s more or l ess depressed . Lacordaire

divi des th e section i nto nine tribes
I. Mesosternum of normal breadth.
A . Claw of the max i l lae jointed

,

F lat insects Africa, &c .

B. Claw of the max i l lae fixed.

a Labrum moderate or short .
I) Tongue moderate, more or less detached from i ts

appendages (Paraglossce) .
0 F irst joint of the antennae of normal leng th .
Elytra truncated at the tip, Udacanthidesf
Elytra entire at the tip, Ctenodactyl-ides.

‘

cc F irst joint of the antennae elongated, Galera
'

tides.
‘

See further on for a figure and description of one.

bb Tongue very large , wi thou t s ide appendages,
I-[elluonidea

Austral ian and Indian insects .
Tongue and appendages uni ted at the sides.
Body more or less th ick and robust, Brachinides.

“

Bombardier beetles, crepi tat ing.

Body in general much depressed,
Genera l ly distribu ted.

Labrum very long, rounded in fron t , Pem
'

calides.

Java and other Asiatic islands
,
and Indian con tinent.

I I . Mesosternum very narrow, Pseudomorphi des.

F lat , depressed, aquat ic - l i ke insects, also resembl ing
Nitidula—a few fine spec ies in Austral ia

, one in N.

America. W estwood and Guerin have figured them.

In the th ird secti on the elytra are en ti re at th e end
i n nearly al l . The an teri or t ib iae, except i n Sz

'

agon

ides, deep ly n otched , never palmated . Thorax un i ted
general ly to the abdomen by a dist inct peduncl e.
I . Intermediate coxae cont iguous, Ozwnides.

Braz i l ian general ly. Near these perhaps Paussidre should
be placed. See end of Coleoptera.

II. Intermediate coxae distant .
a Mentum uni ted w i th submen tum,

F lat
,
long ish -beetles.

da.Mentum not uni ted with sub -mentum.

b Anter ior t ibiae not widened w i th in at the end.
Tongue moderate , more or less free in front , D itomz

’

rles.

Tongue moderate, uni ted close ly to i ts appendages,
Gray /tipterides.

retty, flat, desert- lov ing beetles—Africa and Arabia
black spot ted w i th whi te or l ined w i th white.

Tongue very large, w i thout appendages , Ant/trades.

Coleoptera (P late 4 , fig . 2 , Andria gu ttata) .

An ter ior t ibiae more or less widened at the end,
Mariana/cs.

The fourth secti on contains one tribe , S caritz
’

des
,

wh ich may be known by the anterior t ib iae be ing
widened at the end , palmated and d igitate at the t ip ,
and deeply notched i ns ide. The pro thorax is separated
from the abdomen by a pedunc le . I t i s a fam i ly of
generally l arge

,
feroci ous

,
sand - l ov ing beetl es ; our l i ttl e

Clim
'

no and D ysckirius belong to th is secti on .

In the fi fth secti on the e ly tra are en t ire at the tip .

The fore tars i of th e males are sometimes s imple, but
most frequently the three or two first j o in ts are d i l ated
in to a square more or less rounded at the angles , except
the fi rst

,
which i s genera l ly tr iangular. They are

clothed bel ow wi th brushes of ha irs
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l . Tongue and appen dage s un i ted th i oughout the ir W hole
extent, Panageides .

Beaut iful insects, espec ial ly two fine metall ic South
Amer ican spec ies with fiery elytra.

II. Tongue partly free.
Head not w idened in front ; body very often pubescent.

C'hlwniides.

’

Another set of insects w i th fine colours
,
and a soft

downy aspect. Head w idened in front ; body alwayssmooth, L ici -

nides.

*

In th e six th secti on the elytra are en ti re or simply
si nuated a t the ti p . The fore tarsi are sometimes
simpl e i n both sexes

,
sometim es d i l ated . The number

of the di l ated join ts
,
the ir form and c loth ing on the

under side
,
are var iabl e .

I . Mand ib les short, ormoderate ,
II. Mand ib les elongated,

Placed by W aterhouse in the Feromz
’

daz close to B1oscus

Cmmacaathz
’

des.

In the seventh sect ion the first fou r joi n ts of the
fore tarsi

,
and often the i ntermediate , are more or l ess

di l ated i n th e males . They are triangul ar or h eart
shaped . Their garn i ture on the under side i s variable .

I Anter ior tars i of the males s imply c i l iated or spinybeneath , 01atocem
'

des.

II. The same , furn ished w ith brushes of hairs, Anisodactylides.

I II . Anter ior tars i of males furn ished w i th scales
, Ilamalzkies.

here are s ixty—four spec ies in Bri tain placed in the
genera Anisodactylas , Diachromus, Harpalus, S teno

107171113 , Bradycellus, Trechus , andAépus. Before me is
T/ialassophilus t

'

tci
, a rare Madeiran insect, figuredand descr ibed by T. Vernon W ol laston

,
Esq. I insert

its figure elsewhere .
In th e eighth section the three first j oi nts ( rarely the

two fi rst) of th e fore tars i are d i l ated in the mal es , and
almost always furn ished with scal es below The i nter
mediate tars i are constantly simpl e .

I . The three first joints of the fore tars i in the males d i lated.

a Tongue and appendages un ited , Pseudof eronides.

Tongue free at the tip.

Mentum very feeb ly, scarcely notched , Tfigonotomides.
bb Mentum , notched in the usual way.

0 Fore t ib ia more or less robust, and di lated at the end,
There are fif ty - oneBi itish spec ies in genei a Amara
P tcmstichus, Broscus, L abrus, &c . 1

cc Fore t ib ia mo1e or less slender , anter ior tarsi of males
furn ished w i th brushes of ha irs beneath, Anturo

Anter ior tars i of males furn ished w i th scales
, Ancho

mcm
'

des. ( See Panagazz
'

des. )

I I . The two first joints of fore tarsi d i lated in the males
,

Pogonides. ( See Chlamiiclaz. )

In the n in th and l ast secti on the l ast j oi nt of th e
palpi i s i n n early al l very smal l and sl ender

,
and appears

as i f pl anted i n the end of the preceding j oi n t
,
which i s

of considerabl e si ze. The elytra are en ti re
,
and the

tarsi of the mal es are of var iabl e form
,
often with th e

fi rst j oi n t m uch di lated. Lacordaire di vides the secti on
i n to two tribes.

. Last joint of palpi not ac icular, Anchonoderides.

. Last joint of palpi acicular, Beir1bid1ides.

There are fitty th ree B1 itish spec ies in the genera Blemus,
Gillan-

“1m Bemb idium, and Tachg/pu

This i s an enormously l arge group of i nsects
,
much

W i th Anchomenus placed in one fami ly by Mr. W ater
honse. Oldccniidte contain ing fifty

- six spec ies in the genera
Panagce us, L ori cera, Lwinus, Bad 13 ter, Call1stus, Chlwnius,
051163 Pogonus, Patrobas, Pristonychus, Splwdrus, Calathus,
and flaphm

'

a .

FAM ILY— MANTICORIDE .

PLATYCH ILE.
—This genus'isAfri can it i s a flat

,
pal e

i nsect
,
usually p laced at the begi nni ng of the Geode

plaaga. I t i s very rare in col l ections
,
and must be

noc turnal
,
judging from i ts col our

,
or may come from

the coast of some seldom v is i ted part of South Africa.

MANTICORA.
— This

,
-genus—fig. 61— i s pecul i arly

Afr ican . The larger speci es must be formidabl e
opponen ts to caterp i l lars and the grubs of i nsects.

Fig . 61.

Mant icora.

Stud ied by the Cou nt Dejean
,
and more recently by Mr.

Tatum and the Baron Chaudoir.
I n ow proceed to notice a few members of th i s great

sect i on of beetl es.
The Rev. Mr . Dawson has publ i sh ed a valuabl e

work on the Bri ti sh Geodephaga. How desirabl e that
a sim i l ar work on the remain ing groups shoul d be
publ i shed

,
now that we have a l is t by Mr . W aterhouse,

publ i shed i n 1861 , i t i s i nd i spensabl e as a gu ide.

Three or m ore good speci es are figured . Mr . Thomson
,

i n h i s fi ne work on Oicindelz'dce, has figured several
speci es.
OMUS .— The genus is i ndigenous to th e west coast of

Ameri ca
,
Cal i forn i a

,
and V ancouver’s Island. I have

seen many specimens of a speci es of this genus from the
l atter l ocal i ty .

MEGACEPHALA.
—This is an exten sive genus

,
or

rather group
,
al l i ed to the Tiger bee tles, and resembl i ng

them closely i n hab i t. The body i s m uch more robust
,

the head and thorax are broader and stronger , th e
upper l ip is short and transverse , and th e mandibles
are stronger

,
which shows that they prey upon l arger

i nsects
,
and requ ire grea ter force to tear the i r food in

p i eces ; the antennae are l onger , more tapering, and
the l egs more robust than i n th e o ther Tiger beetl es.
Mr . Bates, who col l ected so assiduously on the banks
of the Amazon from the sea to Ega, and beyond it,
and who spent el even years making researches on the
en tomology of that fine tropi cal region

,
took eleven

species . He descr ibes th em as be ing al l n ati ves of
sandy so i l s i n exposed si tuati ons

,
as he n ever met with

a spec imen i n the shades of the moi st forests
,
which

cover nearl y the whol e surface of the country . They
appear to be al l n octu rnal i n their habi ts. During the
day they are concealed several i nches deep in burrows
i n the sand . Al th ough possessed of wings

,
he n ever

observed any one make u se of them ; bu t he adds ,
th e ir powers of runni ng exceed anythi ng I have ever
observed i n l ocomoti on ; they run in a serpenti ne course
over th e smooth sand

,
and when cl osely pursued i n

endeavouring to se i ze them
,
they are apt to turn sud

dealy back
,
and thus baffle - th e most practised hand
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CARAarms — INSECTS.
—HYDRADEPHAGA.

narrow thorax
,
and reddish l egs. The gr ub is consider

ably m agnified
,
and must be a very feroci ou s fell ow to

any poor i nsec t getting i n to i ts arms or j aws . I t has
five eyes grouped beh i nd th e an tennae . I ts maxi l l ary
pal p i are spi ned. The fore legs h ave four sp i nes on
each shou lder . Its pupa has a pale , brigh t, testaceous ,
depressed body

,
wi th two se ts of fleshy tufts on each

s ide of th e segment beh ind the h ead . The perfec t
i nsects were found by M . Auguste Sallé, u nder bushes
deeply sunk i n sandy ground

,
on the banks of the Mis~

sissippi near New Orl eans . Our fr i end , who descr ibed
and figured th em ,

* foun d the i nsect i n all i ts stages
from July to October . The larva constructs a feeb l e
cocoon wi th thread and earth

,
i n wh ich to undergo i ts

transformati ons .
The Carabidze are general ly very abu ndant i n garden s

an d fields
,
ru nn ing among grass or conceal ed under

cl ods o f earth or smal l s tones . Some, su ch as the
br i l l ian t P cecilus and Amara, ru n act ively abou t i n th e
sunshi ne

,
and are cal l ed Sunshiners

” from thi s habi t.
General ly , however , i t i s a t n igh t that they are on the
alert . They are a very useful group of beetl es , h elpi ng
to keep down m any n ox ious l arvae of other i n sects ,
wh ich

,
but for the Carabidae

,
might extend to an alarm

i ng degree . In this country
,
at least in i ts sou thern

parts
,
a tree - frequenting spec i e s i s fou nd , cal l ed Calo

soma inquisitor. 011 the“ con ti nen t of Europe a l arge ,
bri ll iant

,
metal l ic - ti nted spec i es of the same genus, cal l ed

Calosoma sycophanta, i s n ot u ncommon . This fi ne
beetl e passes i ts l i fe on trees

,
feed ing chi efly 0 11 cater

p i ll ars. The ravages comm i tted by some of the cater
p i l lars of the fam i ly Bombyci dae are i n many places
much restrain ed by the Cal osom a, wh i ch depos i ts its
eggs i n the n ests of the moths , so that the vorac i ous
Carabidae from their i n fancy begi n to reduce th e num ~

bers of the nox ious moths .
I t has been n oticed i n France that i n those parts

where th e Carabus auratus i s abundant, the Cockchafer
i s almost u nknown . The Cockchafer i s a very destruc
ti ve in sect

,
espec i al ly where i t abou nds , as the grub

feeds on the roots of grass
,
conti n u ing in th at state for

some years. Th i s fine Car abus sei zes the Chafer before
i t has deposi ted i ts eggs

,
and i t i s said to be fender of

th e eggs than of any other p ar t of th e i n sect.
The finest Carab i are found i n Ch in a and S iberi a.

In North Ch i na i s th e n obl e green , wart-ed, or n ippled
Carabus cazlcst'is, and the great bl ue - black C. L af ossei ;
i n South China , the great Carabus prodigus, w i th i ts
elytra cu t ou t at th e end. How fi ne

,
too

,
are th e

S iberi an Carab i— also th e exqu i s i te Carabus Vial-ing
lzo'

viz
'

,
b lack

,
exqu is i tely roughened

,
and the ely tra and

thorax encircl ed by the most lovely narrow g irdl e of
green

,
passing i n to bronze and fiery red . Near i t is th e

beaut ifu l Cam bus Bow-

ringianus from Japan or Chow
san

,
named after my friend J . C. Bowri ng, Esq.

The Carab i from Ch il i and the extreme south of
Terra del Fuego are very fin e also .

Our l i ttl eD yschirius, one of the Scaritidae, shakes i ts
prey l ike a dog worrying a rat ; and the l arger speci es
al l i ed to it seem to have the same habi t, for Mr . Adams
records the manners of on e wh ich he observed abun

‘t Annales de la Soc . Ent. France, second ser ies, vol. vi i .,
p. 299 Plate 8, fig. 2.

dan t on the shores of the Corean arch ipel ago. “ W hen
approached i t burrows rap idly i n the sand

,
bi tes very

severely
,
and makes vigorou s eff orts to escape . It is

a most predaceous creatu re , feedi ng greed i ly on the
Talitri, Gammari, and other small crustacea wh ich
abound i n these pl aces .”

One very dark and warm night, i n th e early par t
of the presen t month I observed a. considerabl e quan ti ty
of some brigh tly l um i nou s matter on a gravel path
i n my garden . On a cl oser i n spection I found that
th is cons isted of many smal l detached patches

,
among

wh ich som e an imal was moving at a rap id pace
,
carry

i ngwi th h im a l arge quant i ty of the same lum inous matter ,
and ev ery now and then deposi t ing a fresh patch . My
curi os i ty was much exc i ted by such a remarkabl e proceed
i ng ; I procured a l ight as qu i ckly as possible , an d di s
covered

,
to my surpr i se , that all thi s i l l um inati on had

been the work of a Nebri a brevi collis
,
who was l i teral ly

detected flagrante delicto. I have often before th is
seen a strong phosphorescent l ight produced by var i
ous spec i es

,
su ch as worms, cen tipedes , and the small

wh i te an imals al l i ed
,
I bel i eve

,
to th e Oniscidae , so

common i n decay ing vegetable substances ; but thi s i s
th e fi rs t i nstance I have met w i th of a col eopterou s
i nsec t depos i ting any l um i nous m atter on the ground.

I can form no conje cture as to the cause of i ts proceed
ings

,
unl ess the l igh t was i ntended for a sexu al signal .

The Ak'pas marinas and A . Bobz
'

nii are found i n
pl aces where at times they are covered by the sea.

So is th e cur ious Madeiran genus T/1aZassophz
'

lus,

described and figured i n the Coleoptera Maderensia
”

of Mr . W oll aston .

GROUP—HYDRADEPHAGA (The Water Beetles) .

In th i s group the beetl es are al l aqu ati c
,
and have

l egs pecul i arly formed for swimm ing. The two hi nd
pa i rs are fl atten e d l ike a n car, an d are c i l i ated or
fringed with hai rs ; th e h i nd pai rs be ing placed at a
considerabl e distance from the others, whereby a much
greater impulse i s given to the an imal i n i ts moti ons
through the den se el em en t of which i t i s an inhabi tan t.
Their bodies are m ore or l ess oval , the best shape

for water
,
an d they are convex beneath , som ewhat l ike

a boat
,
and general ly smooth above. They sw im

rapidly
,
occas i onal ly com ing to the surface , when

they keep the feet m oti on l ess , “ the body ascending,
being specifical ly l igh ter than water . In thi s si tuati on
they rest obl iquely

,
th e extrem ity of the body being

protruded ou t of the water
,
whereby the air is enabl ed

to en ter the l arge space beneath the elytra, and reach
the spiracl es al ong the sides of th e back .

”

The W ater - beetl es
,
of which at leas t five hun dred

an d fifty speci es are known
,
are scattered over th e

whol e world
,
and are. di vi ded by Lacordaire i n to the

fol l owing six sections

I . Poster ior coxze not w idened in front.
a Prosternum rece ived intoahol low of themesostemum.

Th is tr ibe is formed by a North Amer ican insect
(Amphizoa insolens) , found in the val ley of the

Sacramento. It seems to be a. link connect ing th is
groupwi th the Geodephaga.



RYPOPHAGA.
— INSECTS.

ad Prosternum joined beh ind w i th the metasternum.

Poster ior coxae furn ished w
the abdomen,

Poster ior coxaew ithout plates ,
11. Poster ior coxas very large, w idened in front.

b Four anter ior tars i , furn ished w ith only four joints,

bb All the tars i furnished w ith five joints.
The d i lated joints in the males s imple, w ith smal l
cupules of equal s ize, Colymbe

The d i lated joints of mal es in the form of a. greatsuborb icularpalette, wi th smal l cupules of unequal
srze.

They are al l i n cluded by Mr. W aterhouse i n th e
fam ily Dytiscz

'

dce. He gives on e hundred and el even
species as n atives of the Bri ti sh isl ands. They are i n
the genera Dytiscus, Acilius, Hydatz

'

cus, Colymbetes,
I lybius, Agabus, Noteras, L acwpkil'us, Hypkz

’

drus,
Hydmpm

‘

us, Haliplus, Cnemidotus, and Pelobius.

The Dytiscus marginalz
'

s i s a common spec ies i n
th is country

,
and is so named from the conspicuous

yel low margin of the thorax . W ater—beetles fly abou t
at n ight

,
and frequently in moon l ight n igh ts dash them

selves against gl ass - windows, which they seem to mis
take for pools or streams.
These water - i nsects are very carn ivorous; their larvae

are often very beautiful obj ects for the m icroscope.

FAM I LY - GYRINIDZE ( Whirlwhigs) .

W ho has not seen the W hirlnhigs gyrating on a
pool or river— as if they did not touch the water ?
Some of th e exoti c Speci es are of considerab le s ize

,

F ig. 64 .

a H ind leg of a spec ies of Gyrinus. b Antenna.

and are curi ou sly formed . Others have poin ted bodi es
and elytra. Thei r antennae and l egs are very cur ious .
Of the figures a i s that of th e h ind leg ; 6 that of the
antenna.

SUB - SECTI O N— RYPOPHAGA ( Cleansers) .

The next sub - sect ion of th e Pentamera has been
named RYPOPHAGA, from the i nsect-s contained i n i t
eating putrid an imal and vegetabl e matter

,
and i n

th is way cleansing and clearing the ground . They
have only four palpi , and th e a n tennae i n m ost of
them are e i ther gradual ly or sudden ly cl avate . In
those whi ch inhab i t th e water

,
the max il l ary palp i are

general ly of considerabl e l ength ; and these organs , but
for the i r having fewer j oints , migh t be taken by the
begi nner for the ir antennae. I n on e large sect i on of
th e group

,
the elytra are extrem ely short. This section

is named Brachelytra,.

BRACHELYTRA.

Gnour —BRACHELYTRA.

Prothorac ic st igmata v isible, seldom covered by a hornyfree plate.
Antennae inserted at the inner marg in of the eyes,

Aleochoridaa.

Two hundred and s ixteen of these are Br i t ish.
Antennas inserted below the s ide margins of the front

Tachyporidaz

W e here figure from Erichson
’
s work the Scy

talinas serpentinas, Tang/ gnathus terminale
’

s, and the
very curiou s Jlf egalops cep/zalotes ( figs . 65, 66 and
which

,
with the other figures

,
show the great var iety

of form amongst the Brachelytra.
In the ir perfect state Staphyl i n idae ch iefly feed on

decayi ng animal and vegetable substance. Many of
th e spec i es whi ch are found ou

' flowers or i n fungi
seem to be carn i vorous ; the former frequen t th e flowers
on account of the smal l i nsects whi ch they find there ,
while the l atter feast on the grubs which abound in fungi .
These i nsects are accordingly found i n many different

General ly longish beetl es
,
with very short elytra,

though a few of them are very short i nsects
,
and have

elytra nearly covering the abdomen .

There are at l east two thousan d speci es known of
th is ex tensi ve group of bee tles. In fact

,
the greater

portion of th e above are European ; six hundred are
recorded as Briti sh i n Mr. W aterhouse’s Catal ogue of
Bri tish ColeOptera. It has been said that they are com
paratively rare in th e i n tertrop i cal regions ; th i s seems,
however

,
to arise from thei r n ot hav ing been so much

searched for as other groups.
The fol lowing i s the arrangemen t of the group i n

th e monograph of Er ichson
,
an arrangemen t which is

general ly adopted by al l natu ral ists

F ifty-five are Br i t ish.

Antennae inserted on the fore marg in of the epistome
S taphylinidaa

Mr. W aterhouse d iv ides th is, asKraatz does, into
Quediidaeand S taphylinidze—w i th one hundredand s ix Br i t ish spec ies.

Prothorac ic st igmata concealed by the epimere of theprothorax.
A. Poster ior coxae conical .
a Amembranous space between the fore- coxze , Pazderidce.

X antholinidae and Paederidm have fifty- seven recorded
Br it ish spec ies.

aa Prothorax qu ite horny below.

Antennae inserted below the s
front

,

Antennae inserted on the front,
There are fifty Br i t ish spec ies.

B. Posterior coxce transverse.
b The anter ior coxae. globular , not prominent, Pz

'

cstz
'

dce .

Only oneBr i tish spec ies. Some of the exot ic spec ies
are fine and large .

bb The anter ior comacon ical
, prominent.

c No ocel l i .
Abdomen seven- jointed, Org/M idas.

There are forty- n ine Brit ish spec ies.
Abdomen six-jointed, P/Llwockmnlaz.

cc Front w i th two ocel l i ,
There are forty- three Brit ish Omalidze.

bbb Anterior coxaa sub - cyl indrical , transverse, Protei-nif laz.
There are n ine Br i t ish spec ies.

Of the l ittl e pretty Micropeplidae, w i th the i r curiouslyp i tted elytra
,
there are four Bri t ish spec ies.



BRACHELYTRA.
— INSECTS.

si tu ations—in carcasses , dung, among fal l en leaves,
mosses

,
barks

,
and such l ocal i ti es. Many are only

fou nd on the coast
,
and several

,
as noticed afterwards,

live i n ants’ n es ts.

F ig. 65. Fig . 66.

c talinus serpent ians. Tanygnathus terminalis.

In the ir movements these i nsects are very active
,

and they fly frequ en tly though not for any l ength of
time. W he n the l arger speci e s are distu rbed

,
they

emi t a m ost noisome sten ch , which proceeds from two
ovo id whi tish vesic les they exsert from thei r cl oaca .

F ig . 67.

Megalops cephalotes.

They often turn up thei r abdomen over the back
when exc i ted. The great mass of th e Staphylin idae
are of dul l colours ; bu t some of th e exoti c Spec ies,
parti cularly those of Sou th America, have most bri l l i an t
col ours .
The Staphyl-Znus aillosus i s a common North Ameri

can speci es. It i s descr ibed by Mr. Gosse as being so
abundant i n Newfoundlan d as to be qu i te a pest, for i t
crawls abou t and devours th e drying cod - fish. From
th i s hab i t i t has acqui red the name of “ th e fish - fly.

”

This species seems to enjoy an extens ive range , for i t
i s m et with as far south as Jamai ca .

The Emus hirtus
,
c overed wi th yel l ow and black

hairs l ike a Bombus, is a rare Bri tish in sect ; Vellez
'

us

dilatatus i s a p arasi te i n th e hornets’ nests, from which
i t has been often taken.

Pmnnnmr.

F ig. 68.

F ig. 69. Fig . 70.

Male of a cornuted Bledioid
beetle.

Oxytelus car inatus, wi th larva.

containi ng speci es
,
the mal es of wh ich are often armed

wi th horns or sp in es on the head. The genus Bledz
'

us

i s p articu l arly marked i n th is way. There are forty .

Some of th e Staphylinidre are alm ost pecu l iar to
the sea - shore . In such l ocal i ti es th e diff eren t speci es
of Cafius are met wi th under sea- weed, cas t up on
the coast. They are wel l fi tted for rap ine by the ir
bread heads , and l ong jaws armed with strong teeth .

Their vorac i ty does not spare th eir own speci es , and
they sometimes figh t for th e excl usi ve possessi on of
a common prey. They burrow wi th great agi l i ty
under the l oose san d when al armed ; the ir fl attened
body and expanded pi lose an teri or tarsi be ing admi rably
adapted for mak ing their way through th i s loose
materi al .
The group Pcederim’ are much el ongated

,
and have

a rounded thorax, attenuate i n front . The Bri ti sh
spec i es h ave often a pretty red
thorax. A very singu lar genus
of the group i s figured here from
Dr. Erichsen’s work . The l ong
tapering thorax and strange head
attenuated behi nd , much as i n
Casnonia, one of th e Carabidae
or Raphidia, th e Cran e - fly, one
of th e Neuroptera— mark thi s ou t
from other gen era

,
as wel l as i ts

broken antennae ; the fi rst j oi n t is
very l ong

,
whi le th e others are

very short.
Species

,
smal l in s ize

,
are

often found i n th e val l eys
of Col umbi a . The i ndividual
figured i s of a p i tchy - black col ou r,
the ti p of the short elytra and the
l egs are wh i ti sh ; i t i s named
Ophites versatilz

'

s.

The genus S tilicus is near th is.
One spec i es, th e S . f ragilis, i s Oph i tes “ mums ,

beau ti ful ly figured i n on e of Mr.
Curti s’ exqu isi te pl ates ; they are found un der tuf ts
grass and fal l en l eaves.
The fol l owi ng figure shows the form of the genus

Oxytelus an d i ts larva (fig . bel onging to a group
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NECROPHAGA.
— INSECTS.

may be brought i n an al lusi on to those miscros'copic
wonders, th e or those wh ich have
wings c i l ia ted most beau tiful ly wi th hairs. Some of

F ig 73.

a The underside. b The antenna.

them are th e smal l est of i nsects. There are forty - two
British speci es as yet recorded . Our figure shows one
of these greatly magnified— a th e underside ; b the
antenna.

GROUP—NECROPHAGA.

These are n ecrophagous bee tles
,
which are so cal l ed

from their feeding on dead an imal substan ces. The
antennae are gen eral ly more or l ess suddenly th i cken ed
at th e tips . The mandibles are strong

,
th e maxil lae end

i n two l obes, th e enter on e of wh i ch i s n ot palpi form .

In thi s group the elytra frequently do not en ti rely cover
th e abdomen . The l egs are strong

,
and formed for

r unn i ng. Al though the ch i ef food of th is group con
sists of decayi ng animal m atter

,
yet some of them l i ve

on fungi an d other vegetabl e remains. The S ilpha
quadm

'

punctata, l ives excl usi vely upon trees, feeding
greedi ly on caterp i l l ars.
In th is group i s pl aced the curi ou s genu s LEPTODE

RUS, characteri zed by i ts oval elytra, cl osely un i ted at
th e suture

,
and by the very l ong

,
sl ender , cyl i ndri cal

thorax
,
from which i ts name is derived . There are

three Spec i es known , whi ch l i ve excl us i vely i n the
i nn ermost recesses of some of th e Cari nth ian caverns .
They are qu i te bl i nd

,
and are of an un i form brown or

ferruginous hu e .

FAM I LY SILPHIDZE (CarrionBeetles) .

The most characterist ic fam ily of the group is that
named by authors SILPHIDE . In these isl ands are
found many spec ies ( fort y - nine) of th is fami ly, some
such as the Necrophori, of cons iderabl e size . The body
is depressed ; th e thorax i s m ore or less ci rcul ar, i ts
sides being expanded, whil e th e head can be drawn down
under i t. The larvae of these insects have a great general
resembl an ce to those of the Staphyl i n i dae. They have
four j ointed antennae, and two styl i form appendages
on the l ast segment of th e abdomen

,
and an anal pro

lougation which assi sts them i n progressi on . They

SILPH IDHE.

FAM ILY— SCYDMZENIDZE.

Of the beau ti ful fam i ly SCYDME NIDE ,
l i ttl e wel l

defined insects
,
there are sixteen Bri ti sh speci es.

F ig . 74 . F ig . 75 .

PyladesCaquereli. Leptomastax hypogeum.

figure
, 74, represen ts a m ost remarkable form i n thi s

fam ily (Pylades Cagnereli) , found by M . Caquerel,

possess a labrum , which i s wanting i n th e Staphy
linidae. They have th e power of emi tting a most
di sgusting smell .
The Necrophori have been n amed Sexton beetl e s

from the wonderful i n sti nct they have been endowed
wi th

,
and which i s thus descr ibed by Mr . W estwood

No soon er
,

” says he
,
is any smal l dead animal

,
bi rd

,

or hit of flesh exposed i n the Open ai r
,
than the

Sex ton beetl es m ake their appearan ce ; and after
rigorously in specti ng the object

,
as i t were for th e

purpose of taking i ts d imensions
,
several of them com

mence Operati ons by creep ing beneath the carcase
,

where , by digging away the eart h w i th thei r fore - l egs
ben eath and aroun d the an im al

,
i t by degrees descends

i n to th e ground , al though many times l arger than the
in sects engaged in burying i t .
On Pl ate 4

,
fig. 11

,
i s figured theNecrodes littoralis,

another common dark Speci es
,
wi th the femora of h ind

l egs often enormously thi cken ed i n th e mal es . The
S ilpha lapponica i s ofte n a great nu isan ce i n th e hu ts
of the L apl anders , consuming much food when it
abounds .
The Silpha tlzoracz

'

ca i s bl ack , but d istingu ished by
i ts orange - col oured thorax .

The Cbolecce and Colons are an i nteresting group
once stud i ed by Mr . Spence .
The strange genu s ADELOPS

,
foun d origi nal ly in

th e caves of Carniolia, has been found i n th is country
by that tal en ted entomol ogi st

,
Mr. Janson . He al so

found and described a new speci es
,
nam ing i t A . Wol

lastom
'

. Adelops i s supposed to be bl i nd , as is the
cur ious pal e L eptinus testaceus, also a very rare Briti sh
i n sect . Splzazritas glabratus i s a rare Scotti sh bee tl e
be l onging to th is group.



NITIDULIDE .
—INSECTS.

on the shore i n th e Bay of Beikos, opposi te to Con
stantinople.

Its strange immense transvers e head, form idabl e
m outh

,
the apparen t want of eyes, and the curi ous

situ ati on of the antennas, all dist inguish i t. In pl ace
of eyes,

' it has only two sm al l dots . Of course the
figure of the antenna is greatly magnified. Fig. 75 i s
an allied sp ec ies.

FAM ILY—ANISTOMIDJE.

There are th irty spe ci es of ANISTOMIDE , beetl es ,
general ly of smal l si z e

,
found i n fungi . One of th em

i s found in the Truffle . A figure of the Truffle and of
th is beetl e

,
L eiodcs cz

'

nnamomea
,
with i ts ben t t ibiae,

i s subj oi ned. The speci es ofAgathz
'

dinn an d Clambns,
Fig . 76.

Truffle beetle (Leiodes c innamomea) .

on being al armed , roll th emselves i n to a bal l , and l ook
like l i ttle beads or m ites ” of earth .

'

But I must
dwel l but cursor il y on these and other curious l i ttl e
i nsects.

The family SCAPHIDIADE contai ns pretty i nsects
,

with the abdomen extend ing beyon d the elytra. They
are found general ly i n fung i . On Pl ate 4

,
fig . 8, i s

shown the Scaphidium quadrimaculalum.

FAM ILY—NITIDULIDE .

This family i s of cons iderabl e exten t, and con tai n s
i nsects general ly of smal l si z e

,
and for the most part of

an oval or obl ong form . The greater part of them are
more or l ess depressed

,
though others are very con vex

,

and some even subglobu l ar. A l though some of them
are metal l i c on th e surface

,
yet

,
for the most part

,
they

are covered wi th a fin e short pubescence . The man
dibles are short

,
bu t strong

,
and frequen tly notched at

the tips . The palpi are short. The antennae consis t
of el even , and, i n a few cases, of te n joi nts ; the two or
three l ast j oi nts formed i nto a short club . The elytra
are tr uncated at the end , and i n on e or two of the
genera (CilZceus Conotelus) the abdomen extends beyond
them much as i n the Staphyl i nidae . The n ormal number
of abdomin al segments i s five ; th e si xth , when i t exi sts ,
i s small

,
and nearly always Only presen t i n the mal es.

In the perfect state some of theNiticlu lz'dce are foun d
under bark , and others on flowers

,
whil e some are found

among bones and dead or decaying an imal substances .
The larvae are depressed , and are fu rn ish ed on the end
of th e body wi th four smal l , horny, con ical appendages ,

DERMESTIDZE.

Il . Antennae of ten joints, Rhizophagidaa

Spec ies of these tribes occur in th is country

FAMrLY— DERMESTIDAE.

The insects of th i s fam ily are pecu l i arly destructive .
The n ame D ermestes was gi ven to a gen us i n it from
the Greek word dip/1.66 , “ a skin

,

” th e in sects maki ng

Fig . 77.

Dermestesmur inus and larva.

great ravages i n sk ins and furs . Most of them have a
certai n facu l ty of drawing the ir l egs u nder th e body .

The D ermestes marinas may be found i n the bodi es of
mol es stuck up in fields to dry.

The l arva of Anthrenus muscornm, whose ravages
i n i nsect cabinets are at times most considerabl e , i s
covered with bunches of diverging ha i rs , which singu
larly protec t i t. Fig. 77 shows an Anthrenus, and the
larva of on e.
There are fifteen Bri tish spec ies contai ned i n th e

genera D ermestes, Attagenns, Ill egatoma, Tz
'

resias,

Anthrenus and Trinodes.

On th e fam ily a nmnfs , wh i ch are more or less
gl obose i nsects covered w i th s i lky p il e , I cannot enter,
nor i n to the aquat i c fam i l i es, HETEROCERIDE , wi th

curved upwards
,
and wi th smal l fleshy protuberan ces

o n the margi n . The pupae are found amongst the
moist earth beneath the surface of the ground, from
wh ich they proceed in due t ime , the p erfect i n sect
be ing general ly foun d i n th e crevi ces of bark . The
lar va of some species l ive also

,
accord ing to Eri chson , in

the gal ls of th e oak . The disti ngui shing characteristics
of the Nitidulae are stated bel ow.

Lacordaire divides the group into si x tribes wh ich
he bri efly characterizes i n the following tabl e

I . Antennae of eleven joints.
A . Two or three last dorsal segments of the abdomenexposed.

Max i l la w ith two lobes
Max i l lae w i th one lobe

B. Pyg idium only exposed.
b. Epistome not project ing b etween the mand ibles.
Prothorax not cover ing the base of the elytra,

Nitidulidaz.

Prothorax sl ightly cover ing the base of the
elytra

, Cychromidaz.

bb. Epistome project ing between the mand ibles,



Branmnm.
-INSECTS.

— HYDR0PH 1L ID 1E.

seven species ; PARNIDJE, wi th n in e ; and GEORY S
S IDE ,

with one
,
l ike a smal l Byrrhus.

The various speci es of Byrrhus when in danger, or

Fig . 78.

Attagenus pell io and larva.

when pretend to be dead . Their l egs
short and flat ; th ey pack these l egs so c l ose to

F ig . 79.

Tiresias serra and larva.

body
,
and l i e so compl etely moti on l ess, that when on

the ground they look l ik e a small pebbl e or seed, or
the dung of a smal l an imal . I t requ ires th e eye of an

F ig . 80.

Parnusprolifericornis.

acu te col lector to recogni ze an i nsect i n th e apparently
i nan imate substance before him . The mottl ed appear
ance serves al so much to conceal th em .

These insects were so cal l ed byIjatreille, from the

illary palp i being general ly yery greatly el ongated.

The woodcuts show the antennaand the maxil l a, wi th

Hydrochus elongatus— a the antenna ; b themaxi llary palpus.

its palpus, of two different gen era, i n wh i ch thi s ch ar
ac ter i s well m arked.

elongatus a th e antenna ; b the max i l l ary palpus .
Figure 81 is that ofHydrockus

FAM ILY— HYDROPHILIDZE.

F ig . 82.

Hydrmna testacea—a the antenna ; b themaxi l lary palpus.

which that sam e joi nt i s much elongated ; L imnebius,
Berosus, Laccobius, Hydrbus, on which there are some
particul ars furth er on ; Hydrophilus, ‘Hydrobius, Phil

hydrus, an d Chaztarthria, with i ts very small spec i es
l ik e a seed ( C. seminulum) .
Many of the i nsects of th is fami ly may be seen

crawl i ng on d itch banks ; th e speci es of th e He lo~

The fam ily HYDROPHILIDE,
di vided into two fam i

l ies
,
Helopkoridw and Hydrophz

'

lidw
,
have ovate or

ovate - obl ong bodies. In one secti on th e th orax is
rough

,
i n the oth er smooth . Fig. 82 i s the Hydrcena

testacea ; a the antennae ; b maxill ary palpi . There
are fifty- four Br i ti sh species, varying i n size from th e
large Hydrb

’

uspiceas to th e small L accobius minutus.

The following genera are Br i ti sh z— Sperekeus,Hydro
clans

,
with its l arge bul l - eyes ; H elophorus, a genus of

el ongated form ; Ochthebius, with its short slender last
j oin t to the maxi llary palpi ; Hydrcena ( see fig. i n
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GEOTRUPIDxE.

c on cl uded th at i n tropi cal c ou n tri es th e ch i ef use of

the G'éotrupidce and other dung beetles was not so
much to remove excrementi tious matter from the
surface of the earth , as to spread i t over the ground,
wh ich was i n th is way manured.

“ This they e ff ect
by first coll ecting i t i n conven ien t round bal ls or masses

,

i n wh ich they deposi t thei r eggs
,
and then

,
rol l ing them

along wi th their h ind legs
,
they bury them i n di ff eren t

pl aces i n the ground . He adds th at
,
when i n Borneo,

he foun d a spec ies of Gymnoplew'

us engaged in th is
useful occ upati on

,

“ under the shade of a grove of
Casuari n a trees

,
where the ground was covered i n many

places w i th large quant i ti es of the dung of w i l d boars
and of deer

,
wh ich dozens of these i ndefat igabl e bl ack

coated gentry were careful ly spread ing over th e so i l .”
Dr. Kei th , i n th e desert between Egypt an d the Holy
L and

,
frequently observed one of the Sacred beetl es

s imi l arly engaged
,
and has actual ly noti ced that where

the bal ls were buri ed
,
there were already i ndications

of verdure .
Al though th e Dung beetl es l i ve in the midst of fi l th ,

an d one might suppose that th ey woul d con tract
defilement from their home , it i s not so. How cl ean
and pol i shed i s a Dung beetl e , scrupul ously n eat even
i n th e minutest porti on of i ts frame

,
l ook ing , i n i ts ful l

dress of bl ack , more l ike a drawing—room guest than
the scavenger that he i s

,
Spending h i s l i fe i n dir t

,
except

such porti on of i t as i s occupi ed in flyi ng abou t i n qu est
of empl oyment. I t i s in th i s stage of i ts ex iste nce
that he i s known as often making the acquai ntance
of th e twi l ight wanderers i n the fields by flying i n
the ir faces

,
to their constern ati on and the risk of h is

own l ife .
Some of the Geotrupidce have armature on the

thorax i n th e mal e , such as the genus Typhazus, that
beetl e so common i n Greenwi ch park . In th e gen us
A thg/rcas, espec i al ly th e NewW orld species, th e thorax
i s armed ; and i n th e group Bolboccrus, one Austral ian
spec ies

,
B . proboscz

'

deus, ranks as a subgenus , Elephas
tomus

,
from the mouth being elongated i n to a ki nd of

probosc i s.
In the genus Lethrus

,
the j aws are often much el on

gated and bent downwards , as i n a l-Valras or D eino
therium among recen t and fossi l m ammal ia. These
j aws

,
no doubt, enabl e th em to hang by projecti ons i n

deep hol es
,
and assist them i n progressi on when they

cl imb .

The L ethrus cephalotes i s commoni n Hungary
,
and

often proves a very great pest to the v ine - grower
,
as

th e beetl e gnaws off the young shoots of the v i ne
,
and

drags th em backward i nto its burrow
,
where it feeds

on them . The country peopl e destroy great numbers
of th is bee tl e

,
as they are pa inful ly conscious of th e

great m isch i ef i t occasi ons i n the v i neyard
,
and the l oss

wh i ch they consequ en tly sustain .

The curi ous genu s Silphodes, and i ts al l i es, described
by Mr . W estwood, Reiche, Burmeister , and other en to
mologists, are very i n teresti ng, from the ir resembl ances
( anal ogi cal ly) to other groups.
The fam ily SCARABJEIDE i s a l arge one , and con

ta ins
,
especi al ly i n the genus Coprz

'

s
, some very bulky

Speci es. They are widely distributed in trop ical an d
temperate regions .

INSECTS— SCARABIEIDE .

FAM ILY— SCARABZEIDZE.

Among the i nsects al l i ed to the “ Sacred Beetl e
,

i s one genus
,
named Sisyphus by Latre i l l e.

F ig . 85 .

S isyphus Bowringu .

I t m ay

,
The genera Onthophagus and Aphodius, th e one

roundish
,
th e other l ongish and paral l el

,
have very

many spec ies . Of some the Onthozohagz
’ of th e Indian

spec ies have most remarkabl e armature
,
especi al ly th e

beauti fu l 0. Elliottz
'

. There are fine Afr ican spec i es,
especi al ly on e— a green one with l ong horn s— found
near L ake N- Gami . Our l i ttl e Aphodii are th e ch i e f
di spersers of the dung of cattle. There are fifty- five

Br i t i sh spec i es of Scarabaeidae .
SCARABEUS SACER (THE SACRED BEETLE) . This

beetl e i s frequently sculptured on the ancien t Egyp
ti an monuments . I t was a type of the sun

,
and was

used as a symbol of th e spring of th e worl d
,
and

of the warrior. Its symbolical affi ni ty to th e sun it
deri ved from the angul ar projecti ons on i ts head

,
some

what resembl i ng the rays of the sun. The world it
symbol iz ed from the ro undness of i ts bal l s

,
and from

the beetl es wh ich they produced . The Egypti ans
bel i ev ed that th e beetles were al l m al es

,
and henc e

i t was to th em symbol ical of a courageous warri or.
In the Bri t i sh Museum gal leri es

,
th e Scarabaeus is a

frequen t symbol on the monuments . Amul ets i n its
form are frequently

~

met wi th , assoc i ated wi th the
mummies.
There are many spec ies o f Scarabaeidae of th e genera

Ateu chus, Gymn0pleurus, Sisyphus, and Coprz
'

s, in

be known by its very l ong hind legs , th e tri angul ar
abdomen

,
and the antennae hav ing only e ight jo i nts.

There are species of th i s genus found in Europe
,
Asi a,

and Afr i ca.
Coprobz

'

us volvens, a common , dung- rol ling beetl e
,

abounding i n th e Un i ted States .
Our Copris lunaris, and the vari ous speci es of

Geotrupes form l arge cyl i ndri cal hol es, which are often
of considerabl e depth

,
beneath a heap of dung. In

these h ol es they deposi t their eggs, having first e nvel
oped them i n a mass of dung.

Col on e l Sykes has publ i shed som e i nteresting obser
vations on the habits of th e Coprz

'

s M idas, a common
East Indian speci es

,
from which we may make an

extract



TROG IDE .
~ —INSECTS.

At Poona
,
i n th e mon th of June , 1826, som e of my

pal ankeen - bearers turned up wi th thei r pi ckaxes , from
some depth bel ow the surface, four hard perfec t bal l s ;
the p ickaxe had inj ured one of the bal l s. The i nj ured
ball c on tained an amorphous an imal mass, wh i ch I
immediately pronounced to be the pupa of an unknown
spec i es of i n sect

,
at least u nkn own to m e. To asoer

tai n the insect propri etor of these curiou s domic il es , I
pl aced two of the bal l s i n a ti n box , and conti nued for
som e months to watch th em with atten ti on ; but my
pati ence being wearied ou t

,
I abandoned'

further care
of them and pu t the box away. Thi rteen months had
passed away

,
and I had forgotten th e bal ls, when on

the n igh t of th e 19th of July, 1827, being i n my study,
I heard a l ow scratch ing sound. The scratch i ng con
tinned the whol e of the 20th

,
an d unti l I went to bed .

Previ ously to re ti r i ng for the n ight, to fac i l i tate th e
ex i t of the creature

,
I dropped water upon the bal l to

soften th e very hard an d compact c ru st. At sunrise on
the morning of the 2lst

,
I found a fine specim en of

Copris at liberty, one - and - a- hal f i nch l ong, and three
ten ths of an inch wide .”
The species of Phanazus are all from the NewW orld.

The Phanazus carnifex, or Bullchafer, is a common
i nsect i n the more southern parts of the Un i ted States .
I t is a square - bu i lt beetl e

,
wi th abdomen an d elytra

metal l i c green . The thorax i s rough and of a burn i shed
copper hu e

,
an d the head in the mal e has a tal l h orn

,

bent back over the thorax .

F ig. 86.

Phanaaus pegasus. a. antenna. b maxi l lary palpus. c anterior leg.

Fig. 86 i s that of th e mal e of a Mexi can Phanazus
,

with an outl in e of i ts head and thorax
,
v iewed i n fron t.

I t is copi ed from Sturm ’s’ Catalogue .

FAM I LY—TROGIDZE.

A small fam ily of gen eral ly dul l
,
darkl ing

,
rough

coated beetl es, found often on dried an imal substances.
1 only once took a Trox, under th e l oosened bark of a
post. The cuts i n the margi n sh ow the form of a
Bri tish Trom and the larva of the Trox carotinus.

There are three speci es of Trox
,
and four i f w i th

W estwood and others you regard the sand - frequ enting
genu s E qialia as a member of the fam i ly. In the
woodcut (fig . 87) i s given the profil e of a species of

RorELrnm.

Ceraloccmthus, as I l ong ago named the gen usAcantho
cerus, from that n ame having been preoccupi ed i n
natu ral h i story . Speci es are found i n th e OldW orld ,
though America i s the m etropol is. Plzoberus has s tiff,

F ig. 87.

Trox sabulosns—a larva of T. carotinus.

b Sphaaromorphus basi li cus. c Ceratocanthus nitens.

bristl e—l ike hai rs al l rou nd i t. I t i s an Afri can genus
withou t wings . Mr . Macl eay

,
who founded this genus,

remarks that he fan ci es i t m ust not feed on dri ed
an imal substances

,
because h is great experi ence has

shown h im that al l “ i nsec ts i n tended to l ive on an imal
m atter, parti al ly di spersed and col l ected i n masses, are
furn ished with wings i n order to c onvey them the more
rap idly to th e objects p oi n ted ou t by the ir i nstincts.”

FAM I LY— RUTELIDE .

A very extens i ve fam ily of Beetles
,
ch iefly natives

of th e New W orld. Many of them ar e very sump
tu ons i nsects, especi al ly th e spec ies of Ckrysophora.

One of these , th e Chrysophora macropus, has been
n amed the “ Kangaroo Beetl e” from i ts immensel y
devel oped h ind l egs

,
l arge i n the femal e

,
but much

larger i n th e mal e . These l egs are used for cli ngi ng
,

n ot for l eaping , l ike th e Halticz
'

dae, or the speci es of
Orchestes an d other beetl es . I ts del i cate ri ch green

,

l ai d on
,
as i t were, th i ckly and smoothly, and actual ly

as i f transl u cent ; the red washes on the l egs and u nder
s ide contrast wel l

,
and th e l ovely bl ue tars i are qu i te

exqu isi te w i th the green . There is a very fine speci es
cal l ed Victoria, after our grac ious queen .

One of th e Rutelaz, dark green , w i th three yel l ow l ines
on the thorax , was found pl en t i ful ly by my friend Sir
Robert Schombnrgh i n the flowers of that nobl e Gu iana
water l i ly, the Victoria regz

'

a .

Areoda and Pelz'dnota are American genera , al so
found on pl an ts . M acraspz

'

s, wi th i ts l arge scu tel lum ,

i s also a New W orld spec ies. P z
'

peronota Harring
tonz

'

,
i s an Indian Speci es

,
the mal e of which has a

cur i ous hooked sp ine on the back part of th e thorax .

Parastasz
'

a i s another Asi ati c genu s
,
wi th many spe

c i es from the Phi l ippi ne and other i slands of the East
Indian arch ipelago .

Hexodon, a curious flattened Madagascar genus,
l i ves on the sand

,
but i ts true h istory i s u nknown

to m e.
The genu s Cycloccplzala i s an extensi ve one the

speci es are found i n flowers .
Heterosternus i s a rare Mexica n genus— on e of

those forms often call ed connec ting l inks ."



MELOLONTH IDEE.
—INSECTS.

— BIPI—IY LLOCERA.

FAM ILY— ANOPLOGNATHIDZE.

These are Austral i an and Brazi l i an insects, i n wh i ch
the clypeus con ceals the mouth

,
and the maxi llae h ave

an obtuse l obe . The antenn ae are sim i lar
,
or “nearly so

,

i n both sexes. Anoplognafltus i s the typ i cal genus ;
som e of them have a cur i ous yel l ow and green t in se l
l ike l ustre . Calloodes Grayianus i s a very fine in sect

descr ibed by the wri ter
,
and

n amed out of grati tude to Dr.
John Edward Gray , th e abl e
keeper of th e zool og i cal depar t
men t i n the Bri ti s h Museum .

I t i s figured on Plate 1 , fig. 4 ,

Epididysus L amprimofd es i s
from K ing George ‘s Sound.

G
'
cm

'

ates and L eucot/zyreus are
two genera wi th many Brazi l i an
spec ies . Fi g. 88 represen ts the
Brachysternus, or Epididysus

Lamprimoides, a fine i nsec t of a yel l owish metal l i c
green

,
wi th the thorax and body beneath downy.

Epididysns Lamprimoides.

FAM I LY— MELOLONTHIDE .

In th i s truly leaf- eati ng fam i ly th e antennae i n the
diff eren t sexes vary much ; the pl ates of these organs
i n the males be ing at times very l arge , as i n Polypizylla
F u llo, a common European , bu t very rare and on ly
occas ional Br i t i sh spec i es. The spec ies

,
as i n Eneya

and l '

lidotus, are often c overed w i th scal es, whi l e
others of a Sou th Afri can genus are very hairy. In th i s
fam ily the max il lae are toothed.

Our common Cockchafer ( lif elolontha vulgarz
’

s) i s
a well- known example . I t i s thoroughly crepuscular ,
resti ng on trees during the day. At times they aboun d
and are very destruc ti ve to fol iage . The larvae feed
.
on the roots of grass, an d conti nu e in th e grub state
several years . At times th ese chafers becom e qu i te a
plague . The cu ts

,
c opi ed from Ratz eburg, show the

mal e of th is beetl e
,
with i ts curved l arva and the pupa

—fig. 89. Bel ow the l arva i s a figure of the antenn a
F ig .89.

a Melolontha vulgar is. b Larva. c Pupa. d Antenna of male.

c Profile of the abdomen.

of a m al e
,
wi th the pl ates extended . Below the pupa

you see a profi l e v i ew of th e po i nted abdomen . There
are four fami l i es—Rutelidce, JlIelolontlcidaz, Sericidaz,

and H oplz
’

dae. The cu ts are of the genera Serica and
Aa

-

t
-

z
'

soplia
—figs. 90 and 91.

The Hoplia group is very ex tensi ve. Many of them
are African . Ceraspz

'

s is a pretty Braz i l i an genus
,
with

a heart- shaped scu tel lum .

Fig . 90. Fig. 91.

Ser ica brumia. Anisoplia agricola.

D ipkucepkala i s Austral ian and a metal l i c - coloured
genus ; Pyronota, a br il l iant New Zealand genus, also
high ly metal l i c on the surface.
The cuts show th e forms of th e curi ou s genu s

Bz
'

plzyllocera, as I n amed i t i n Cap tai n Grey
’s Nar

rative. Fig. 92 , a, represents th e male , and b the
femal e

,
of Biphg/ llocera Kirbyana, named by the wri ter

after the ven erable au thor of the Introduc tion .

’

F ig . 92.

BiphylloceraKirbyana
—a

,
male; b, female.

Diphyllocera i s th e onl y genus of l amel l i
'corn beetles

that I know
,
wh ich has compound l amell ated anten

anten nae. It i s i nd igenous to King George’s Sound,
W estern Austral i a.
TheM elolonthz

’

dce and other destructi ve insects are
much kept i n check by b irds, which , espec iall y whe n
young

,
are chi efly fed on i nsect food. A cauti ous ob

server found a n est of young j ays ; he n oti ced that each
of the five jays

,
whil e yet very young, consumed at

l east fifteen of th ese fu l l - si zed gr'ubs i n one day, and of
course woul d requ i re many more of a smal l er s iz e . Say
that on an average of sizes they consumed twen ty a
piece

,
these for th e five make one hundred. Each of th e

paren ts consume
,
say fi fty ; so that the pair and family

devour two hundred every day. This i n three months
amou nts to twenty th ousand i n on e season . But as th e
grub conti n ues i n that state four seasons, th is singl e
pair

,
with their fami ly al one

,
wi thou t reckon i ng the i r

descendants after th e first year, woul d destroy eighty
thousand grubs.* An Ameri can speci es of Beetl e , of
th e same family

,
and cal l ed there th e May - beetle

Anderson’s Recreat ions.
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CETONrrnm.
— INSECTS.— Dr1u srrms .

Eudz
'

cella E. Smitlm ,
Amaurodes Passerz

'

nus
, and A .

D erbyanus. The fi nest Golz'atln' of Sou th Afri ca are
from Mozambique—Ramanz

’

a. Professor W estwood,
i n h i s Arcan a Entomol ogica, figured

Gol i ath beetles.

F izz. 94 .

Compsocephalus Horsfieldianus.

Abyssi n i a i s found the genu s Compsoccplzalus, on e
of th e speci es of which fig . 94 i s n amed Horsfieldianus.
An other species, C. Galim

’

cri
,
I saw lately i n a col

l ecti on bought by Mr. John Bowring.

Among the Asi ati c Goliatln’ I may menti on Cypkon
ocepkalus, described by Professor W estwood, and Pirae

AsseradorHewitsoni.

were enlarged by the b eetles. I t has been found
,

however
,
that when z inc was substi tuted for lead the FAMILY—DYNASTIDE .

ingress of th e C etoni a was prevented.

The “

Cetom
'

a inda, a common spec ies o f th e fam ily A group of i nsec ts pecu l i arly tropi cal
,

in the Un i ted States, i s described by Dr. Harri s -as on e them gigan ti c in s iz e. Hence thei r n am e
,
from the

of the earl i est spr ing vis itors. Greek word for power. The m ales have often ‘ long

dimas Cumingn from th e Philipp i ne Islands, and the
genus Trigonophorus, i n whi ch both males and femal es
have armed heads. On Plate 1 , fig. 3, is fig ured the
T. Hookera', named by th e wri ter after Dr. Joseph
Hooker, who brough t it from the moun tains
of India.
Rhomborkz

'

na i s a fin e genus wi th squared heads.
The Indian and Afri can Clinterz’w, wi th the th orax
ex tended over th e scu tel l um , are small speci es. One

named after Dr. Hofi
'

meister i s fig ured on Pl ate 1 , fig.

2 . He was k il led at th e battl e of Ferozeshah . The
writer kn ew h im wel l

,
and named th i s pre tty Indian

beetl e after h im .

There are nob l e Uetomulw i n Madagascar, perfect
gems i n col our and i n polychromati c e ff ect. In New
Gui nea and other eastern isl es are some fin e speci es
of a Pachnoda, and many fi ne spec i es of th e genus
are al so found i n Afri ca. The genus Sckz'zorln'na is
especi al ly Austral ian an d other islands to the n orth , bu t
al so occurs el sewhere. I figure th e Schizorlzz’na Emilia
—(Plate 1, fig. On Plate 1 ,

_

fig. 8, is figured the
Austral ian S . Basszz an d on .th e same pl ate th e Abys
si n ian Oxytbyrea Helena.

The Gymnetis niti
'

da, one of a large gen us c onfined
to the New W orl d

,
is cal led i n Pennsylvan ia the

Goldsm ith
,

" from i ts fine colour— (see Melsheimer
‘

s

Catal ogu e, p . 5 ; The Epz
’

cometz
’

s hirta , a. l i ttl e
specie s of th is group al l bri stl ed over wi th hai rs , from
which i t der ives i ts spec ific nam e

,
is n oti ced in Malta

to destroy the apri cot blossoms wh il e another speci es
of this fam ily, cal l ed Celom

'

a carduz
'

,
pays visi ts to the

beeh i ves and des troys the wax and honey . Those
who su ff ered from the ravages of the l ast - menti oned
pu t pl ates of l ead over th e entrances of th e h ives, wi th
smal l perf orati ons for th e bees. These pe rf orati ons





Burnssrrws .

—INSECTS. EOCKENID .
’E.

members of the fam i ly , may beday insects. The insec ts
feed on the sap exuding from trees. The larva are
not unl ik e those of th e other Lamel l i corns .
W e have four Spec ies i n Bri tai n bel ongi ng to as

many genera— L ucanus
,
D orcas, P latycerus, and

FAM I LY—PASSALIDJE.

The PASSALIDE are a strangely paral l el and paral
lelopipedal set of beetl es

,
grooved general ly on the

elytra and depressed— ( See figure of Passalus inter
ruptus, Pl ate 1 , fig . The largest known spec ies i s
from Guatemal a . There are many spec i es:
The l arvae of th is group have the th ird pai r of l egs

much reduced
,
so as to be scarcely vi sibl e . The

antennae have ten joi nts
,
and the segments of the body

are smooth beneath.

The Passalus cornutus is a common speci es i n th e
l

'

r ired States. It i s of a very deep - brown or black

F ig . 97.

Larva of the l'nssu lus d ist inctus.

Col ou r
,
highly pol ished , and w ith the e lytra fu rrowed

by paral le l l ong i tudinal l in es. The head has a short
bl un t horn

,
cu rved forwards.

GROUP— SERRICORNIA.

The Serri corn beetl es are so n amed from the antennae
bei ng serrated or pecti n ated, particul arly i n th e mal es .
They have two maxil l ary and two l ab ial palpi

,
and the

body i s gen eral ly l ong and n arrow . Mr. \Vestwood
has changed the name i nto P riocerata

,
whi ch mean s

i n G reek what Serr i corn i s i n Lati n . This great
group is d ivided i nto two— on e cal l ed Slernoxi

,
* i n

wh i ch the sternum or breast i s sharpish - po inted beh i nd
and recei ved in to a fi ssure i n fron t of the mesosternum .

The l egs are gen eral ly shor t and more or l ess retrac ti l e.
The second d iv i s ion i s nam ed NI alacodermsj from
the softness of the elytra ; i n th is the sternum i s simpl e .

Secrron— STERNOX I.

Of the Slernoxi sect ion
,
charac teri zed above

,
we

come to th e

FAM ILY— BUPRESTIDZE.

A very l arge fam ily, most of wh ich are exotic . The
spec ies of th i s fam i ly abound i n the warmer parts of the
world . The i r eggs are oval and whit i sh

,
and lai d under

the bark of trees or i n h ol es i n th e wood. The l arvae
,

when hatched
,
make great havoc w i th the ir redoubt

able j aws and i nsati abl e perseverance i n gnawing . Our

arsgvov and ogu ; sharp. “monomer, SO“; Begg a
r
. Skin.

Agrilus l i ves i n oak bark, and I took l i ve spec imens of
the bril l ian t creature out of a large wart - l ike excres

cence on the bark .

The genus Ju lodis ( fig. 98) contai n s many large
Afri can speci es

,
often si ngul arly covered wi th tufts o f

yel l ow or grey hai rs.
S ternocem is an I ndian and Afr ican genus. The

S . f eldspatlu
'

ca i s a beauti ful ly col ou red spec i es from

F ig . 98. Fig . 99.

Juludis liothli Poly b oth rys zygsent .

Congo
,
wi th a l ustre on i ts elytra someth ing l ik e that

on Labrador feldspar— hence the n ame I gave i t. Fig.

99 i s that of a Madagascar Polybothrys. Madagascar
Buprestida: are partic ularly c urious and fine i n form
and col ou r. The elytra of som e of the sh owy Indian
speci es of Chrysochroa are worked up and formed i nto
artificia l flowers

,
or i nto ri ch ly - coloured decorat ive

ornamen t to l ad i es’ art i cl es of dress. On Plate 2 , fig.

8, is figured the very showy Clu '

ysochroa Edwa
'
rdii,

an Ind ian speci es .
In Gu i an a

,
one beetl e cal l ed th e SunMama beetl e ,

i s u sed
,
l ike the Indian Chrysochroaa, to ornamen t dress .

The spec ie s of the genus Catoazantbce, especi al ly on e
of them

,
th e C. bicolor

,
green above

,
yel l ow on the

under side
,

’ i s on e of the largest of the fam i ly. The
Austral i an genera Stigmodem and Castz'am'

na are very .

numerous
,
an d many of them charm ingly pl easing, and .

even bri l l i an tl y col oured.

The Brazi l i an Pres-iloptera, Pa’cilonota,
and other gen era ; the curi ous and endless
speci es ofAgrilz

' and Anthaxz’ae; th e strange ,
short

‘
Trachys— (Pl ate 2 , fig . 2

,
Tracbys

minutas)—. I can on ly al l ude to ; and the
genera Ancylochim , Ckrysobothrys, &c .

,

qu i te eclipse ou r feebly represen ted B -

upres

Fig . 100.

Among the Buprestidae th ere i s one found
i n the Un i ted States , th e grub of wh ich
bores

_
u nder the bark and in to th e sol id wood

of th e appl e tree
,
and thus often does great

,

m isch ief to th e orchards.
Of th e fam ily EUCNEMIDE there are

many fine exoti c spec ies and genera very
curi ous and i nteresting to en tomol ogists. There are
only five Bri ti sh speci es , wh ich bel ong to th e gen era
Tltroscus

, Cerophytnm,
M elasis

,
andM icrorhagus. Fig.

100 shows the larva of L ampra rulz
’

lans
,
an European

Buprestis .
ma y and gau ges.
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LAMPYRID IE.
— INSECTS .

fig. 9, whi l e o thers are n ati ves of Austral i a— one be ing
th e pleas ing b lack , R. mystacz

'

na
,
pretti ly dotted with

Of th e fam i ly CYPHONIDE there are twelve Bri ti sh
spec i es. Some of them can jump

,
such as Scirtes.

FA MI LY— LAMPYRIDE Glow W orms) .

The phosphorescen t organs of the G l ow—worms and
Firefl i es are m ade up of a mass of spher ical cel l s, fi l l ed
w i th a finely

- granul ar substance, and surrounded by
many trachean branches. This substance, i f sub

s tance i t can be cal l ed
,
by dayl igh t has a pal e - yel l ow

appearance . In th e Lampyridae i t fi l l s a porti on of

the abdom inal cav i ty
,
and sh i nes o n the lower surface

of the l ast abdominal segments through the very th i n
sk i n which covers them . Spal l anzan i regarded the
l um i nous matter as a compou nd of hydrogen and car
buretted hydrogen gas. Som e ph i losophe rs , from Dar
win to Morren

,
refer th e l ight to the sl ow combusti on of

som e combi nation of phosphorus
,
secreted by an appro

priate organi zation i n organs rem arkably rich in tracheae,
and en teri ng into combinati on wi th the oxygen suppl i e d
i n respi ration . Matteucc i made many exper imen ts on
the l um i nosi ty of th e Ital ian gl ow - worm . From h is
researches i t would appear that the ph osphorescen t sub
stance burns by means of th e oxyge n i n the tracheae

,

wi thou t any indicati on of the presence of phosphorus."e
The l um i nous substance con ti nues to sh i ne when de
teched from the i nsect, bu t loses its l um i nous propert i es
after a few minutes. I n the G l ow - worm the l ight i s
n o t b ri l l iant i n th e femal e

,
and its ch i ef purpose seems

to be to conduct the sexes to each oth er.
There are two Bri ti sh Lampyr idae , both feedi ng i n

the l arva state on snai l s and o ther moll usca— Lampyris
noctiluca and D rilus flavescens, described furth er on .

The Pygolampsi want/zopkotis i s found abou t Bluefields
i n May

,
and is conspic uous for th e in tensi ty of its l igh t .

Sometimes i t i s on ly th e l ast segment bu t two tha t
shows lum inosi ty ; but, when i t is exc i ted, the whol e end
of the abdomen seems to be l ighted up wi th a dazz l ing
gl are

.
Mr . Gosse gave th e speci es the n ame of

X antkophotz
’

s or yel l ow l ight, from the r i ch orange
col our of i ts l igh t when seen abroad ; when v iewed i n
the l ight of a candle i t appears yel l ow. The l igh t i s
i nterm i tten t. Mr. Gosse has seen a specimen of th i s
attracted by the gl ow of a stati on ary Photuris versi

color
,

fly up and pl ay around i t, “ when the i nter
m ingl i ng of th e green and orange rays had a charm ing
appearance .

” He describes the oersz
’

color as be ing
noti ceabl e by its frequent resti ng on a leaf or a twig i n
the woods

,
when i t wi l l gradual ly i ncrease the inten

sity of i ts l igh t ti l l it glows l ik e a torch then i t gradu
al ly fades to a spark and becomes qu i te ex ti nct ; i t
thus remains unseen for som e time , but i n abou t a
m inu te

,
or i t may be two, i t w i l l begi n to appear, and

gradual ly i ncrease to i ts former bl aze , th en fade again ,
strongly reminding the beholder of a revolv ing l ight at

See Siebold
‘
s Anatomy of the Invertebrate, by Burnett,

p. 446 .

t Natural ist's Sojourn in Jamaica, p. 104.

Southey, i n his Madoc
,

” thu s poetically alludes to
th e fi refli es of Sou th Ameri ca

Sorrow ing we beheld
The night come on but soon d id n ight display
M ore wonders than i t ve i led ; innumerous tr ibes
From the wood- cover swarmed, and darkness made
The ir beauties v isible one wh i le they streamed
A bright blue rad iance upon flowers wh ich c losed
The ir gorgeous colours from the eye of day ;
Now, mot ionless and dark, eluded search,
Self- shrouded ; and anon , starring the sky,
Rose l ike a shower of fire.

"

The L amproccm L atreillei is a fi ne l arge Braz il i a n
spec i es descr ibed by Kirby (Pl ate 2 , fig. The

South Ameri can speci es of Lampyri dae are very fi ne.
The antennae i n other al l i ed gen era are very remark
abl e

,
as inM egalopthalmus Bennetii of G . B. Gray.

FAM I LY— LYCIDZE.

Of the fam i ly LYCIDZE one is figured—the Lycus
appendiculatus— eu African speci es. Many of the
Afri can LYCIDxE have strangely expanded elytra, espe
cially i n the males. Som e of the Sou th Ameri can
Lyci are most exqu is i tely col oured— reddish yel l ow,

Fig. 105 . Fig . 106.

Lyons append icu latus. Larva of Drilus.

and barred wi th dark steel - blue .

'

Ou Plate 2, fig. 4, i s
figured the Hmnalisus su turalis. Of Bri tish Lye-idea
there are but two spec ies

,
bel onging to th e genus D ic

tyopterus one of these i s the rare D . Aurora.

Long ago a fore ign natural i st found a queer , hai ry,
flat grub feeding on the soft body of a snai l ; he n amed
the creature Cochleoctonus corms, th e V orac i ou s
Snai l - k iller,” as th e name may be transl ated i n to pl ai n
Engl ish . Another n atural ist was ‘abl e to fi nd this queer
deformed creature mated with a l i ttl e, pre tty , softish
beetl e

,
with elytra and ve ry pre tty antennae, wh i ch

n atural i sts had l ong known as the Drilus flavescens.

The femal e appears to be rarely m et wi th i n th is
country.

There i s figured here the larva of a spec ies of Drilus
found in Algeri a, and described by M. Lucas i n h is
great work on that possessi on of the French ( fig .

It l i ves i n th e shel l of a speci es of Cyclostoma, a c ircul ar
mouthed genus of sh el l s

,
an d eats the an imal of the

sai d shel l .
The mal e of B rilus flavescens (Coleopt.—Plate 2,

fig
. 3) may be procured by brushi ng herbage i n aban

dou ed chalk p i ts i n Ken t
,
abou t Dartford or Gravesend .

I t woul d b e wel l i f som e one were to collect a great
number of snai l s and keep th em during the win ter .
In early spring i t i s m ore than probabl e that careful
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observat i on would see both male and female B rilus

flavescens emerge from the shel l s.

FAM IL Y—TELEPHORIDZE (Soldiers and Sailors) .

In th is country every boy knows the i nsec ts foun d
so commonly on flowers in summer - tim e, and cal l ed
“ Sold iers and Sai l ors.

”
Som e of them have pal e,

soft elytra , with reddish thorax and l egs, wh i l e oth ers
are bl ack

,
but equally soft an d equal ly agi l e . They

have l ong antennae, and are cal l ed by natural i sts Tele
phoridaz. There are fifty- sixBr itish species.
InV enezuel a Mr. DavidDyson discovered a curious

lg . 107.

German entomolo

gist.* The mal e
(fig. 107) has very
short elytra

,
and the

last j oi nts of th e
antennae are cu ri
ously elongated and
twisted. In the
femal e th e ely tra
are l onger, an d the
antennaeare s impl e.
These antennas are
used by the male for
holding his partner.
The wi ngs are very
ampl e

,
and the l egs

are
.

l ong and term i n
ate in simpl e cl aws
the third j oint of al l
the palpi i s h atchet
shaped . Ina pretty
group of green and

red beetles (M althim
'

) the thirdjoint of the palp i is ovate,
an d the cl aws are one - tooth ed.

Lobetns torticqllts.

FAM IL Y— CLERIDZE.

A la rge and ve ry showy fami ly ( Plate 2 , fig. 1) repre
sents -one of them— th e Tillus mutillam

'

us . The
larvas seem to be .c arn i vorous . Fig. 108 shows .th e
larva of Opilusdomestz

’

cus. TheBrazilian andAustral i an
sp eci es are of te n l arge

,
and almost always showy . So

are many from theEastern isl ands
,
whence comeTenerus

,

Omadius, S tigmatium,
and oth er curi ou s genera .

Fig. 109 i s Latreille’s beetl e (Necrobia ruficollis) .
The Necrobia violacea is most extens ively dis

tributed. Mr. Le Contej' observes th at i t “ appears
to i ncrease in n umbers the farther i t i s removed from
the h au nts of men ; i n th e barren regi ons adj oining th e
Rocky Mountain s, where insec ts reign in almost u n di s
puted mastery unchecked by scarce a s ingl e foe, i t

Lobetus torti
’

collis—Kiesenwetter, Monograph ie derMal thi
nen : Linnaaa Entomolog ica, vi i . , 244 , t. 1 , fig. 1 . The beetle
i s testaceous ; the head, except ing themouth , the joints of the
antennze from the second to the e ighth, the wings, and the legs
are b lack 1 the coxaa and the bases of the femora are testaceous.
I ts length is three l ines and a half.

Annals of the Lyceum of Nat . H ist. , vol. iv. , p. 162.

may be observed covering the groun d under any smal l
p i ece of an im al matter whi ch has been overl ooked by

F ig. 103 F ig . 109.

Larv a of Opilus domest icus. Necrob ia l
'

uflcu l.is.

th e wol v es and ravens , or whi ch has defied the power
of thei r teeth and beaks.

FAM I LY— LYMEXYLONIDfE.

Lymexylon navale.

FAM I LY— PTINID fE.

A fam i ly of l i ttl e , gen eral ly hairy b eetles, wi th l ong
antennas and bodi es, whose l arvae drill h oles i n furni
ture , old cab i n ets, and al l sorts of vegetabl e substan ces
i f dry.

The P tinus f ur (ColeOptera, Plate 3 , fig . and
other speci es are very common

,
and often do a great

deal of m isch i ef i n a smal l way.

My fri end, Mr. W . Horn, drug -

gri nder, of Belitha
Vill as, Barnsbury, brough t m e lately many specimen s
of ginger root from the East Indies, perforated by the
larvai of the smal l ptinidous genu s L asioderma. The
ginger is so destroyed by this smal l bettl e (L . testa

ceum) that th e importers cal cu l ate the i r l oss an nua l ly
at upwards of £ 3000 on ginger from Cochi n and Cal i cu t
al on e .
There are th irty - three speci es of Ptin idae recorded

There are bu t twoBri tish spec i es of th is fam ily
,
wh ich

has very curi ously devel oped palpi . The speci es of

Atmctocerus, a l ong African genus, are al l i ed to th em .

Kirby and Spence qu ote th e Lymexylon m ea ls, a

Bri ti sh i nsect, as a striking cxemplification of the
utili ty of en tomol ogi cal know
l edge . In th e royal dock - yards
of Sweden great quanti tie s of
oak- timber were destroyed by
the ravages of an i nsec t. The
king desi red L i nnaeus to inves
tigate th e m atter

,
whi ch th e

great n atural i st did ; an d finding
i t was th i s beetl e whi ch caused
the destructi on , he suggested
that the oak- timber shou ld be
immersed i n water duri ng the
tim e of the metamorph os i s of th e
bee tl e and i ts time for depositi ng
its eggs . This suggesti on was
adopted, an d i t proved a remedy
which efl

'

ectualy secured the timber from i ts fu tu re
ittacks. Fig. 110 is Lymexylon navale.
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as Bri tish . They bel ong to the genera P tilinus, X yle
tinus, L asz

'

oderma, D orcatoma ,
Anobium,

D ryophz
'

lus,

Ochz
'

na
,
Hedobia , P tz

’

nus
,
Nz

'

ptus
— one spec i es (Niptus

Pt inus fur—M ale.

hololeucus) , covered wi th cl ose , golden - yel l ow pile,
extended over th is country i n my time Gibbz

'

um,

\V i th a noti ce of one spec i es I may pass on to another
fam i l y (Anobium pertinax) . Th is l i ttl e t imber - bori ng
beetl e can , when al armed, withdraw a considerabl e
part of i ts head w i th i n th e thorax , when i t somewhat
resembl es a monk with its hood. I t has bee n l ong
fam ed for i ts pert in aci ou s simulati on of death , and
i ndeed has der ived its spec ifi c name (pertinax) from
th is very per ti nac i ty . Fig. 111 shows the mal e of
Pti nus fur.

FAM I LY—BOSTRICHIDfE.

H ETER OM ERA.

IN th e Heterom era the fi rst two pairs of l egs h ave
each five j oin ts to each tarsu s

,
but only four to each of

the other legs .
I t i s a very heterogen eous mass— th ere being i n i t

,
n o

doubt, many i nsects belongi ng to other groups , ju st a s
there are h eteromerous gen era and speci es i n penta
m ercus and tetramerous secti ons.
In most of the Heteromera th e antennae are mon il i

form . In this place I do n ot attempt to describe the
fam i l i es i n th e i r order

,
and space i s wanting to treat

e ven of th ei r nam es . On Pl ate 3 a few of the H etero
m era are figu red , menti oned further
on , excepti ng the cur iou s H elams

peaf oratus (Plate 3, fig. one

of a si ngul ar group of i nsects, al l
i n d igenous to Austral i a . The
H eiceus echidna ( fig. brough t
from King George’s Sound by
Captai n ( now Governor Sir) G eorge
G ray, has th e elytra armed wi th
short sp i nes ; others as the sp eci e s

figured , have ha irs proj ec ti ng from the wing cases .
W e may begi n wi th the great group VESICANTIA, of

F ig . 1 12.

Helaaus ech idna.

wh ich our lif eloe or Oil Beetl e i s a characteri sti c '

exampl e . See i ts curi ous h istory and strange meta
morphoses recorded by Newport i n the Linnaean Trans
acti ons. But space forbids our mak ing extracts from
h is pages.
There i s n o m ember of the order more fam ed than

the “Bl i ster - beetl e ” or
“ Spanish - fly

"

( Cant/tans or

L ytta and th ere i s probab ly n one that has
been more useful to mank ind. In the druggists’ shops
you may see a l arge drawer or gl ass jar fil l ed with

The Bostm'

chz
'

daa i s a fam i ly of wood~boring i nsects
,

som e of them large
,
cyl i ndri cal

,
and rough , especi al ly

Cape spec ies . I n th i s country we h ave bu t four spe
c i es. Under Scolytidae th e habi ts of th i s fami ly “are
described. On Plate 3 , fig . 19, the Apate capucz

‘

na, a
doub tfu l Bri ti sh i n sect, i s figured.

W i th a noti c e m erely of th e Lyctida: and smal l
Cissidaz, often wi th very pretty an tennae, I mu st pass
on to another group ; and yet , i n the econ om y of nature ,
i n destroy ing fungi and feed ing oth er i nsects or bi rds

,

l i ke wren s or creepers
,
th e l arva of these l i t tl e bee tle s

are no doubt extrem ely usefu l .

Cantharides. It is a brigh t green beetle glossed over
wi th reddish bron z e or blu e ; i ts elytra are l ong and
softi sh , and conceal two large wings ; the antennas

are l ongish and thread—shaped . The beetl e i s some
times though rarely taken in th is country ; an d some
twenty years ago I saw many specimens captured on
ash trees n ear Chelmsford or Col chester i n Essex . On

th e conti nen t o f Europe it i s a common insect, being
abundant i n th e sou thern parts of Fran ce

,
Spain

,
I taly ,

Germany
,
an d Russi a. In Fran ce the col l ectors of

Bl ister - beetl es go ou t during the morn ings and even
i ngs of the m onth of May , when they are l ess act ive
than they are i n the hot sunsh in e , an d get them by
spreading a cl oth under a tree frequen ted by them

,
and

shaking the tree or beating i t wi th l ong pol es . W hen
so employed they usual ly cover thei r faces, and protec t
the i r hands by wearing gl oves. The Cantharides are

m ost frequen tly depri ved of l i fe by immersing the cl oth s
i n wh ich they are gathered i n hot vin egar and water , an d
then drying th em on hurdl es covered over to k eep them
cl ean . They are imported i n to th i s coun try from S i c i l y
and Russia, the greatest part be i ng sen t i n barrel s or
cases from Astracan and St. Petersburg ; the Russia n
cases Contain from sixty to seventy pou nds. The i nsects
are col l ected i n large numbers i nHungary

,
and imported

in to thi s country by way of Hamburg . Dr. Perei ra
states that, i n 1839, lbs

:
of Bl i s ter - beetles were

imported i n to th is coun try
,
on wh ich a duty of one

sh i l l i ng a pound was pai d
The principl e i n the beetles wh i ch causes its vesi ca

tory powers , exists m ore or l ess in all thenumerous
speci es of the fam il y.

I must h ere l eave the Heterom era , contain ing the
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RHYNCHOPHORA. INSECTS. Bnucnus.

P SEU D O - TETRAM ERA.

IN th ese the tarsi are apparen tly four—j oi n ted, al th ough
on exam i nati on “a fi fth wi l l b e discovered .

RHYNCHOPHORA (Snouted Beetles) .

A vast set of i n sects, Upwards of ten thousand of
which have been descri bed.

Mr. W ol las ton has publ i shed an i n teresti ng paper*
on the soun ds m ade by som e of th e Cu r

'cu l i onidae. He

not i ced thi s habi t first when i n Tener i ffe i n a speci es
of Acalles, and thu s n arrates i t —“ I had been accus
tomad to find such a n umber of i nsects i n th e dead
branches of the vari ou s Euph orbi a’s

,
that my attendan t

al so had discovered
,
from tim e to tim e , th e locus quo

of many a rari ty by imi tati ng my meth od of research
and

,
to u se h is own expression s

,
h e was abou t i n th is

i nstan ce to throw away these rotten stems as worth
less , when he w

'

as arrested by a l oud grating or almost
ch irping noise

,
as of many creatures i n concert ; and

on l ook i ng cl oser for the mysteri ou s cause
,
he detec ted

a spec im en of Acalles, from wh ich it was qu i te eviden t
that a porti on of th e noise proceeded . On shak ing
the hol low stem so as to arouse i ts i nm ates

,
an d pu t

t ing h is ear al ongside i t
,
the whole plan t appeared

musical
,
as though enchanted ; and i t was evident to

him , therefore , th at there were more of th e perform ers
wi th i n— a conjecture wh ich proved to be correc t ; for
o n break ing open th e b ran ches he captu red nearly a
dozen of them .

"

Mr. W ol l aston kept three of these al i ve for several
weeks

,

"and as long as th ey l i ved i twasaeonstant source
of amusem ent to him to make these creatures stridu l ate
or “ sing.

” I t was l ong' before be asce rta in ed howthe
n oise was produced , as th ey Woul d ofte n strid ul ate
when lying on th e ir sides

,
With th e i r l imbs closely

retracted and th eir head appl ied to the ir chest. At

l ength h e perce i ved a m i nute and rap id vibrati on of
the ap i cal segment of th e abdomen, so rap i d tha t to
th e unassi sted vi s i on i t was scarcely apprec i abl e. He

d i ssected specimens of the Acalles a-rgz
'

llosus and th e
Acalles neptunus, an d found i n th is part th e s truc ture
by wh ich the i nsects produce the sound.

SECTI ON I .
— 0RTHOCERATA.

W i th al l the j oi nts of the anten nae ‘more or less
sim i lar.

Famin —aBRUCH lDZE.

The family BRUCH IDE contai ns many smal l i nsects,
wh ich . l i ve i n the seeds of l egum inous pl ants ; and
when they abound

, as :th ey sometimes do , very great
i s the e x ten t of thei r -depredati ons . The body of the
perfect in sect is oval and lc onvex ; th e head is ben t

Annal s and Mag. of Nat. “

H ist
,
3rd ser., vol. v i . p. 14 ;

July , 1860.

downwards, so tha t the W i de beak rests on the breast
when the i nsect i s n ot engaged i n eati ng ; the antennae
are not very l ong

,
and are serrated on the in side ; th e

e lytra do n ot cover the abdomen ; th e femora of th e
h ind legs are very th i ck , and are ‘

o ften tooth ed on th e
under side. 'One spec i es attacks the Coffee,

‘

and
,
l ike

most of the tribe , is named after the plant on“

Wh i ch i t i s
fou nd. The Bruchus pa

'

si , the insect figured is

F ig. 1 17. Fig. 118.

Bruchus pis i .

more common i n the Un i ted States than it is here . I t
i s c al l ed there

,
according to Mel sheimer , the Pea - fly

(Cat , p . The figures above ( 118) show two
peas and a bean attacked by Bruchus the l arva
represen ted much magn ified. W e borrow Dr. Harr i s’
accou nt of its ravages on the pea — “Few persons wh i l e
in dulging i n th e l uxury of early green pease are aware
how many i nsects they unconsc i ousl y

‘swallow. W hen
thepods are careful ly exam ined , small discol ou red spots
may be seen upo n them , each one corresponding to a
s im i lar spot on theopposite pea . If th is spot '

on th e
pea be Opened

,
3. minu te wh i ti sh grub desti tu te of fe et

will be found therei n . I t i s th e weevil i n its l arva form,

wh ich l i ves upon th e m arrow of the pea
,
an d arri ves at

i ts ful l siz e by the tim e that the pea becomes dry'. This
l arva or grub then bores a round hol e from the hol l ow
of the pea qu i te to th e hul l , but l eaves th e l atter, an d
general ly th e“ germ of the future sprou t, un touched.
Hence these peas w il l frequen tly sprou t and grow
when planted. Th‘e grub i s changed to a pupa wi th i n
i ts hol e in th e pea in th e au tumn , and before th e spring
casts i ts ski n agai n , becomes a beetle , and gnaws a hol e
through the th i n hull in order to make its escape i n to
the air, which frequ ently does not h appe n before the
peas are pl an ted for an early cro‘p . After the peas
have flowered

,

“

andwh ile the pods
‘are young and ten

der , and the peas with i n th em are jus t beginn ing to
swell , the beetl es gather upon them and deposi t the i r
ti ny eggs s ingly i n th epunctures or wounds which they
make upon the surface of the pods . This is done
mostly during the n igh t or in cl oudy weather. The
grubs , as soon as th ey are hatched, penetrate the pod
and bury th em selves i n th e opposi te peas ; and the
hol es through which they pass i nto the seeds are so
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fi ne as hardly to be perceived, and are soon cl osed . flask - shaped neck
.
Many of the Apodera

' are spin ed
.

Somet imes every pea i n a pod wi l l be found to contai n Antliarhz
’

nus i s placed by au thors i n a separate fam i ly
a weevi l - gru b and so great has been the i nj ury to th e
crop i n some parts of the country , that th e i nh abi tants
have been obl iged to give up the cu l ti vati on of th is
vegetable .”
Peas are destroyed bv th e grub of a speci es of th is

group (Bruchus granarias) , th e femal e of wh ich w i l l
sometimes deposi t a n egg i n every p ea of a pod. But

a speci es i ndigenous to North Ameri ca
,
and al so found

her e, i s i n th e former country at times so al arm i ngly
destructi ve as to preven t the i nhab i tan ts from cu l
tivating pease. Kalm

,
th e pup i l of L i nn aeus

,
and who

travel l ed i n North America
,
was al armed on open i ng

a parce l of peas to see that they were in fected by the
Bruchus, for he feared les t he shou l d be the means of
in troduc ing a most destruc ti ve i n sec t i n to Sweden . In
France i n 1780, th e Brucki seem to h ave been very
abundant ; for i n th at year a rumou r arose that many
had been poisoned by eati ng pease attacked by worms

,

and i n consequence the au th ori tie s would not al l ow
them to be o ff ered for sal e i n th e publ i c m arket. A

Bruchus attacks a l eguminous seed cal l ed gram i n India,
where it i s u sed when boi l ed as food for h orses. The
val uabl e c acao or chocol ate pl an t ( l eobroma cacao)
has i ts pecul i ar Bruchus, as have many other pl ants .
There are n i ne Bri ti sh spec i es . The Sou th American

Bruch idae— of the genus Caryobarus- are very l arge .
I h ave seen the l arva of one i n the hard nu t of a palm ,

which l ooked no sof ter than i vory .

FAM I LY— ANTHRIBIDfE.

The fam ily ANTHRIBIDE ,
a very l arge and fine

group
,
bu t feebly represen ted i n our i sl ands by e igh t

Bri t i sh speci es
,
con ta i ns i nsects with broad , flat n oses,

and often with antennae of the most wonderfu l l ength .

Manyof th e South American genera are very c uri ou s,
but non e are more strange than some of th e odd forms
sen t l ately by W al l ace from the East. M . Henri Jekel

,

i n the Insecta Saundersz'ana, figured many fi ne spec ies
i n th e vast c ol l ecti ons of W . W . Saunders, Esq. The
Bri ti sh genera are—Brachytarsus, Trapz

'

deres , Platy
rkz

’

mw, Anthribus, and the curi ou s l i ttl e j umpi ng
Cboragus described by Kirby .

FAM I LY— ATTELABIDZE.

A large fam ily of th e group , of wh i ch there are a t
least n i nety - four recorded Br i tish speci es, th e great
mass of which belong to the genus Apion— a race of
smal l beetles so named from thei r pear - shape ; th ey
are attenuated in fron t

,
and gradual ly th ick ened

beh ind . Look at the figure of th e strangely - di lated
Braz i l i an genus Camaratas ( Camaratas marginalis,
fig. Many of the fam i ly are very destructive to
pl ants , and the Api ons are especi al ly destructi ve to
th e crops of th e farmers .

Some of the exoti c genera are most strange , such as
the enormously l ong - necked Indian and Madagascar
Apocleri, and a cur ious genus from that great Afr ican
island

,
cal l ed by the wri ter Lagenoderus, from i ts curi ous

Insects Injur ious to Vegetat ion , p. 55.

1

Fig . 119. F ig . 120.

Camarotus niarginalis. Antliarh inus Zamiw.

but we may i ntroduce i t h ere. Fig. 120 shows the form
of th e Antliarhz’nus Zamiaz.
The species of Rbynclzz

’

tes are often beau ti fu l ly
col oured— some bri l l ian t green

,
others br igh t purpl e

,

and others bl ue
,
whi l e al l ti n ts decorate others.

I ex tract from the “ In trodu ct ion to Entomology a
passage wh ich wi ll expl ai n the habi ts of som e of th e
genera of th i s fam ily

“ The hab i ta ti on s constructed for th ei r fu tu re larvae
by the beauti ful weevi l s or l ong—snouted beetl es of
th e genera Rhync/u

'

tes, A ttelabus
,
and Apoderas,

consist of th e whol e
,
or more common ly a part, of

a l eaf on which they are to feed , rol led up w ith
great art by the moth er i n to a sort of cyl i nder ,
sometimes resembl i ng a l i ttl e horn and at others a
wal l e t m ore or l ess el ongated ; thus gi v ing a singu lar
appearan ce to the leaves so treated, which , whi l e thei r
basal porti on re tai ns its u su al form ,

have th ei r ex trem
i ties m etamorphosed i n to these odd- l ooking appen
dages . A very i n teresti ng desc ripti on of the mode i n
wh ich these n ests are constructed has been l ately gi ve n
by M . H uber of Geneva, who has deta i l ed the pro
cedures of R/zynchites Bacchus with the leaves of the
vi n e

,
ofR. P opuli with those of the p0plar, ofR . Betulaz

with those of the beech an d birch , of Apoderaa Cory/ Ii
wi th th ose of th e hazl e

,
and ofAttelabus Curculz'onoz'dcs

with those of the oak
,
of wh ich l ast, as more ful ly

descr ibed by M . Goureau , I wi l l g ive you a short
accou nt. The femal e h aving deposi ted a singl e egg

,

whi ch adheres by i ts n atu ral gl uten
,
near th e m id - rib

of the end of th e upper si de of th e l eaf she has se l ected ,
passes to the under surface

,
and sl igh tly, but repeatedly ,

gnaws wi th her smal ljaws, both th e m id~ri b and epiderm is
i n every part u nti l both are rendered perfectly p l i abl e.
Her n ext busi ness i s to rol l up th is termi nal port ion of
the l eaf

,
i n efiectirig whi ch she th us proceeds — F i rst ,

she folds i t together l ongi tudinal ly so as to cover her
egg

,
the m id—r ib form ing one edge of the folded part,

and its marginal serratu res the other . Next , she places
herse l f at a righ t angl e with the m id - r ib, towards wh i ch
her tail i s di rected

,
wh i l e her head poi nts to the ser

ratures
,
and fixing th e cl aws of her two hind le ft

l egs i nto the l eaf
,
sh e employs those o f the two fore

legs to pull the poin t of i t towards her ; and by a.
repeti ti on of th ese manoeuvres , n ot easi ly described ,
sh e at las t succeeds i n rol l i ng the whol e i nto a li ttl e
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cyl i nder h av ing at one e nd the m i d - rib
,
whose sp i ral s

then resembl e those of the mai nspring of a watch , and
a t the other

,
whi ch i s of a less regul ar shape , the serra

tu res of the leaf, so pushed i n by means of her trunk
and fore l egs as to retai n the whol e i n i ts cyl indri cal
form . The larva proceed ing from th e egg thus
deposi ted towards th e end of May i s hatched early i n
June

,
an d never qu i ts th e hab i tati on wh ich its pro vi

dent and tru ly l abori ous mother ( for each egg requ i res
its separate l eaf and the l ong process above described )
has prepared for i t

,
eati ng i n successi on the d ifferen t

rol l s of i ts cyl i nder , t i l l i t h as attain ed i ts ful l growth .

"

So far for Messrs . K i rby and Spence.

SECTlON II .— GONATOCERATA

The great d i visi on CURCUL IONlD /E or GONATOCE
RATA

, h ave th e fi rst j oi n t of th e antennas general ly
l onger than the others

,
and geniculated or elbowed . It

i s di vided into many groups. There are th e Brachy
deridce, with thi r ty - five Bri ti sh spec ies— som e very
pretty

,
as i n th e genus Polydrosus ; they h ave al l a

short thorax and a sh ort beak .

There are a n obl e set of Curc ul i on idae in Sou th
Ameri ca , of wh i ch one i s figured on Plate 4

,
fig . 9

the Cyphus Hancocki ; i ts fine
,
soft

,
green scal es and

bronzy gold patches are very beau ti ful . But most

F ig . 12 1.

l
‘

achyrhynchus orb ifer.

of the speci es of Cyphus are fi ne objects for the
m icroscope . Near i t i s the gen us Enzimas

,
contain

i ng the wel l - known D iamond Bee tles . The Pacify
rhynchi are from the Phi li pp ine i sl ands , and are perfect
gems one species i n p arti cu lar

,
wi th a r ich ruby

back - grou nd and round patches on that ground , com
posed of l ovely green

,
gold , and prismati cal ly col ou red

scal es . F ig 121 shows Pachyrkynchus'

orbzf er.

The Spec ies of Naupaetus and D z
’

aprepes are often
covered with beau t i fu l scal es .
Of th e group Cleonidaz there are th i rty - five recorded

Bri ti sh speci es pl aced i n th irteen genera. The typ i cal
genus Cleonus abounds i n Speci es .
M olytes i s a smal l genus of bl ack , fat - l ooking beetl es,

wh i l e P hytonomus i s a l arge genus of smal l ish - s ized
weevi ls , mai y of th em very destructi ve to pl ants .

The var i ous spec ies of Hylobz
‘

us are
, where th ey

abound
,
very i njur ious i n forests of the pi n e trib e

,
as

they often qu i te destroy the young trees. The larch ,
n ow so exten s ive ly pl an ted for i ts u seful timber, is at
times m uch destroye d by the Hylobius abietz

'

s. Mr.
El l i ott of \Volfelee l ately commun i cated to the En to
mological Society some i nteresting remarks on the
ravages of th is beetl e in Scotl and . Mr. Janson . has

also publ i sh ed i n the Proceedings of th e sam e soc i ety
(October , 1860) a n i ce accou n t of th i s i n sect, chi efly
deri ved from the val uabl e work of Ratzeburg. This
bee tl e seems to prefer i n Germ any the P inus sylvatica
and P . abies, al though i t attacks al l the firs indiscrimi
mately . I t is th e perfect beetle wh i ch i s directly inj u -

f

ri ons . I t gnaws the young shoots, thus causi ng them
to wi th er . “ The extre m i ti es of a tree thus attacked
( th e most vigorous and heal thy trees are i n vari ably
sel ected by the beetl e) several years in successi on ,
si ckn ess and death i nevi tably ensu e

,
i n dry seasons ‘

especial ly ; th e m i sch i ef th i s beetl e occasi ons i n woods
wh ere i t abounds is a lmost i n credibl e ."
The beetl e s com e ou t from May to October . The .

femal es deposi t th ei r eggs
,
and th e l arvae l i ve , e i ther i n

the stems of si ckly , dead standing, or fel l e d trees .
They deposi t the i r eggs al so in stumps and roots .
The forester sh ou l d th erefore grub up al l stumps

,
and

cl ear out al l si ckly and dead trees , i n order to restrain
th e mul tipl ica ti on of th i s beetl e . The timber shoul d be
barked as soon as practi cabl e after i t i s fel l ed

,
as th e

females on ly deposi t thei r eggs i n the bark .

Among the plans m en ti on ed by Ratzeburg for de
stroyi ng these bee tl es the most successful seem to be
the fol l owing : the digging of p i ts and trenches with
perpe ndicul ar s ides at short i n terval s round the plan
rati on s an d al ong the s ides of the paths. In to th es e ‘

th e beetl es fal l or fly
,
and

,
being unabl e to escape

,
th ey

are taken and destroyed . In G ermany they also l ay
hun ches of young fi r boughs abou t the pl anta ti ons or
in the pi ts. By shak i ng these daily over cl o ths , th e
b eetles are col l ec ted and destroyed . Ratz eburg says ,
that as many as two thousand five hundred beetl es
have been taken dai ly from on e h undred of th ese '

bunches . I t i s n ecessary to repl ace those boughs when
dry wi th fresh ones

,
as they n o longer attrac t beetl es

i n th is state . Another m eth od is to strew str ips of

fresh fi r bark abou t the pl an tati ons
,
w i th th e i nn er

su rface downwards. On l i ft ing these, great numbers
of beetl es are found to have c ongregated upon and
beneath th em .

The Byrsopsidce form a curi ous group , very feebly
represen ted i n Bri tai n , where but one speci es i s met
wi th— the Gronops lunalus. In Sou th Afri ca there
are many strik ing speci es .
In th e group Otiorhyiwhz

'

dw
,
th ere are t- hii ty -Dll .e

Bri tish spec ies bel ong ing to th e gen era P11yllobws
,

Tmchyphlwus, Omias, 0t101h3/nchus, &c.

The genus Elytm rus 13 found in the i slands to the
n orth of New Zeal and . I t has si ngul arly e l ongated
elytra . Fig. 122 represen ts th e Elytru rus atratus.
W e may bri efly refer to th e h abi ts of some of th e

speci es of Otiorhynchus, a very ex tensi ve genus. Som e
of the most destruct ive of the weevi l tr ibe bel ong to
th e genus Otiorhynchus, Among .

these the O. sulca
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CALANDRA.

lower part of th e l e af by mean s of th e sp ines on the
h ind l egs . The cu t i s copi ed by Mr . H olmes from
S turm ‘s catalogu e .

Fig . 125 .

Tac liyn luzs Lecontei .

The group Cu landridce con ta i ns some of th e l argest,
R itz/71001171011 13 colossus, R. long inumus, and some of
the smal les t of the weev i l s (S itophilus granarias) , &c.

Rbyncoplwrus palmurunz.
*— '

I
‘

lris beetle i s of a dark
black ; the elytra have five l ong and a few shorter
l ateral striae. The podex i s tr iangular, an d fri nged
with h ai rs ; th e beak of th e mal e i s fu rn ished wi th a
l ongi tud inal brush . The l arva i s short

,
fat, an d rusty

yel l ow ; th e head is b rown , as are spots on the th orax
and flattened ta i l . Such is th e descrip ti on of Guilding.

This l arge in sec t is found i n vari ous p arts of th e
trop i cs of th e New \Vorld. Its l arva perforates dead or
i nj u red palms

,
and hence th e Specific name of the per

fect i nsec t i s derived. I t is ch i efly the Gru - gru ( Cocos
f usif ormz

'

s) , a palm of th e same gen us as the Coco ,
which i t dri l l s. The l arva al so occas i onal ly attacks
th e sugar - can e .
Al though a smal l i n sec t

,
yet none of its tribe is more

destructi ve than the Corn W eevi l (S itopbz
'

lusgranarz
'

ua)
a l ittl e snou ted beetl e of a browni sh - red col our, wi th
furrowed ely tra shorter th an the body. At times vast
quanti ti es of corn and other grai n are destroyed by th i s
weevi l

,
which attack these seeds when stored in grana

r ies and often occasi on very seri ou s damage , as they
devour grai n both i n th e grub state and as bee tl es. It
is one of the most prol ific of col eopterous i n sects, i f th e
report i s true that a pai r of these weev i l s may produce
s ix thousand i n on e year. I f grain be kept cool and
frequently m oved , i t i s n ot l i able to be ing attacked , for
it i s when the corn i s housed that th e femal e depos i ts
her eggs i n i t ; th e young m aggots as soon as hatched
burrow i nto the grain

,
each maggo t sel ecti ng a d iff erent

seed
,
th e in side of wh ich i t devours ; and having under

gone thei r vari ous transformati ons no time is l ost i n
deposi ti ng eggs for an other brood .

Ric e i s attacked by another spec ies al l i ed to the corn
weevi l

,
but rath er smaller, and havi ng two red Spots

on each elytron .

The Borer - weevi l ( Caland ra sacc/zari) an i nsec t
wh ich commits great ravages on the cr0ps of sugar
can e i n Jamai ca

,
is said to have been in troduced i n to

that island from Tah i ti i n 1797. Mr . King of Port
l i nd has described th is i nsect and i ts transformati ons.
The egg i s the s ize of a smal l bead , and is parti al ly
transparen t ; the femal e deposi ts th is with i n the suc
c ulen t vessel s of the cane , where th e adheri ng footstalk

Curculio palmarum—Lm Calandra palmarum—Fabr.

INSECTS. Sconr'
rrnzs.

FAM I LY— SCOLYTIDIE ( Tree- banes) .

Con nec ting the Rhynchophora , through Cossonus and
lthyncholus, we come to the SCOLYTID IE, al so cal led
HYLESINIDAE

,
smal l bee tl es of a brown or rust c ol ou r,

somewhat cyl i ndrical in form , and rounded both i n
fron t and beh i nd . I would propose for them the nam e
of Tree- bane

,
from th e damage many of th em do to

trees . The grubs devour th e soft inner parts of the

F ig . 126.

Scolytus destructor.

bark
,
wh ich th ey l oosen in th i s way from the wood ;

an d trees attacked by them soon l angu i sh and decay.

The elms i n th e n e ighbourhood of London and Par is
have been much destroyed by the S colytus destructor,
an insect of th is fam ily (fig. In on e of the m in ing

of th e l eaf keeps th e decayed fol iage hanging to the
germ i nating j o in t. The egg is hatched when the eye
or growing bud begi ns to show the acti ve i nfluences of
both heat and m oisture . The m aggot, as isoon as

“

hatched
,
worms its way from the verge of th e foot

s tal k i nto th e very body of the su ccul en t an d vegetat
i ng sh oot

,
where i t increases i n d imensi ons. I t th en

occup i es th e centre of the pl an t, making its way
upwards through the grow ing can e , bu t remain ing
wi th i n th e sweet and perfected j oints, and never
ascending to th e green er tops to devou r th e germ and
destroy vegetati on . I t enti rely exh austs th e sacchar in e
fl u i d i n wh ich it has l odged , fi l l i ng th e excavati on i t
m akes wi th an excrement i ti ou s deposi t extremely
i nj uri ous to th e can e l iquor from the m i l l ; deteri orati ng
i t rap idly i f i t remai n un tempered wh i l e r unn ing i nto
th e pan s . W hen the can es are cu t the maggot has
passed i nto the pupa state . The pupa is i ncl osed in a
cocoon

,
wh ich is a shroud of decayed trash cu ri ously

formed by the maggot. The shreds of which th i s
cocoon i s form ed are pl ai ted an d wou nd together, an d
so cl osely fasten ed at th e en ds that th e a ir i s excl uded .

I t con ti nu es i n th is state on ly for a short time. From
th is comes out the snouted beetl e , str iped yel l ow and
brown .

Of th e group Cossonidw,
there are e igh t Br i tish

speci e s—M eaz
’

tes Tardz
'

i ( an Iri sh and South of Eng
l and i nsect n amed after Mr. Tardy) , Pklazophagus,
Rhyncolus, and Pentartlzruzn.

This ends the vast army of W eevils with i ts si xteen
th ousand known spec ie s .
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distr icts ofG ermany
,
not suppl ied with coal l ik e s im i lar

districts i n our own cou ntry, bu t dependen t for fue l on
“th e forests of fir- trees

,
a spec i es of Hylurgus began to

increase
,
abou t th e year 1780,

“to such an extent as to
destroy i n a few years whol e forests . The work ing of
the mines was i n th is way materi al ly aff ected , as th e
praprietors had no fuel to carry

‘on the ir operati ons .
"

Thosewho wish to see th e importance attached to th e
s tudy of i nsects, destruct i ve or o therwi se to forests on

“ the Conti nen t, sh oul d consul t the handsome quarto
” vol umes of Dr. Ratzeburg,* amply il l ustrated wi th
figure s.
The larvae of th is fam ily of beetl es , immediately after

being hatched, excavate in the i n ner bark— as shown
i n the cu t ( fig. 127) c opi ed from Ratzeb urg—and
partly also i n th e sapwood, “ l a teral paral l e l channels
more or l ess si nu ous , proceeding on each side from
a cen tral one— that i n wh ich the eggs were pl aced
and thus gi ving to th e under side of the detached bark
and exposed sapwood that pin nated l abyri n th i ne appear

Fig . 127.

Excavated bark .

ance and fanci ed resemblance to le tters, which made
L i nnaeus affi x to one of these i nsects th e name of
grapkus.

” The eff ect of the i r ravages is to i n terrup t
the course of th e descendi ng sap, and adm i t wet be
tween the bark and the wood , so tha t decay of th e
tree qu ickly ensues . The Hylesinus f raxini attacks
the ash , and the S colytus pygmaeus the oak . The
l atter smal l bee tl e ki l l ed forty thousand trees i n the
Bois de V i ncennes, near Par is.

Entomol ogists have diff ered much in opi n i on whether
th e Scolytidae and Bostrichidaa real ly inj ure and
destroy trees i n thei r growing state

,
or whether they

on ly attack such as are al ready di seased . Captain
Cox of Canterbury has publ ish ed papers on th e ravages
of th e Scoly tidae, an d suggested the means of arresti ng
the i r progress. Mr . Alfred W al l ace , who took very
many speci es of th em i n NewGui nea and o ther isl ands

Die Forst- insekten.

Loxorconxm.

of the Eastern seas
,
cam e to th e concl us ion that they

only attacked dead wood , generally i n the first stage of
drying or decay .

* In th e cou rse of five years almost
da i ly spen t i n th e forests, he never saw a singl e i nd i
v idual of e i ther of these fam il i es attack ing heal thy l iv ing
trees , nor d id he fi nd any traces of the i r havi ng bored
i n to such trees . \Vhenever

“a tree fal l s or i s cu t down
these bettl es are th e first to at tack i t . In a few days
dozens of smal l h oles may be seen on the trunks and
bran ches, from each of wh ich a l i ttl e fin e wood - dust
fal l s down ; and on carefu l exam i nati on some of th e
insects may be seen pushing out th e dust wi th th e
truncated end of the elytra. He menti ons that he had
cut down a large tree i n the Aru i sl ands of a kind
wh ich con tain ed much m ilky sap, h arden ing i nto a
k ind ‘

of gu tta percha “on exposure to th e ai r. Upon
th i s tree he fou nd many spec imens of Scoly tidae with
the ir abdomen s protrud ing from the holes th ey had
bored

,
but al l dead . They were gl ued fast by the

harden i ng of th e m i lky sap. The tree cou ld not have
been the proper food of th i s spec i es, or the right plac e
to deposit i ts eggs. I n a hu t inMacassar, formed of
bamboos and palm , th e Scol

‘

yti abounded. Mr .W al

lace heard thei r n ever - ceas ing jaws i n the sti l l ness
o f the n igh t as th ey W ere a t work . Mr. W aterhouse
gi ves the names of th i rty - n i ne spec ies as Brit i sh .

They are in te n gen era
, the names of wh ich are

Hylastes, Hylurgus, Hylesinus, Pklaeophtborus, Scaly
tus, X yloterus, Hypothenemus, Crypkalus, Tomions,
and Platypus. Most of the names are i ndi cati ve of
th e i r gnawi ng i nto wood or bark .

GROUP— LONGICORNIA (L ongicornBeetles) .

A very exte nsi ve and importan t secti on of Beetl es,
most of whi ch are at on ce marked by the great length
of the antennae. How cur ious i t i s to see

,
as I have

seen
,
a l i ve specimen of the great Harl equ i n beetl e of

Sou th Americ a (Acrocz
'

mts longz
'

manus) , wi th its coat
of many pl easing colours

,
and i ts immensely long fore

legs and l ong , l ong, an tennae, crawl up a branch !
l t pl aces an antenna on the spot where i t i s abou t to
pl an t its foot , doing th is regularly on e after the other .
Many are th e uses ser ved by these an tenna , and i n
th is tribe they are remarkably vari ed. L ook at th e
curi ous serrated edge of the j oi nts i n W estwood ’s genus
Scolecobrotus, certainly used by that Austral i an i nsec t
i n some parti cu l ar way ; then look at th e beauti ful ly
pecti nated an ten nae of Polyart/n

'

on, Pharm
'

cocerus
,

Peta lodes, and other genera . See th e short h etero
m erone- l ike an tennae of Spondylis and of some of th e
Brentlridar. The eyes are , i n most, n otched or kidney
shaped . But space forb ids m e en teri ng i n to particu
l ars abou t th is real ly magnificen t tribe , which varie
i n s ize from the mi nu te D ecarthrz

‘

a to the gigant i c
Titanus, or that immense \Vest African Prionus de
scribed by Hope, or th e beau t iful l arge Batocem

discovered by Mr . W al l ace i n one of the Eastern
i sl ands. Fordel i cate Col ou r, what can be sweeter than
the curiously horn ed - headed Phoebe cencz'nna ( Plate 3,
fig

.
with i ts purpl i sh l avender hu es , and the pl eas .

i ng v ar i ety of pal e t ints Wh ich Set 05 these purp l ish
Trans. Ent. Soc. London , new ser ies, vol. v. p. 218 ; 1860.
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hues so elegantly l Then , aga in , the charming yel l ow
and red Anz’socerus dulcissimus,* fo und by Bates , i s a
tru ly exquis i te i n sec t—Plate 3 , fig. 8. The Austral ian
Teloccra Wollastoni— Plate 3, fig. 4—is curi ou s from
th e antennae being di l ated a t th e end . I t was n amed
by th e Wri te r after Thomas V ernon W ol laston , Esq.

Pasco
’

e
‘

a Idea— Pl ate 3, fig. 5— with its s trange Sp i ned
cheeks

,
was named generi cal l y after F . Pascoe , Esq. ;

th e spec ific n ame is after Madame Ida Pfeifi'er. I t
bel ongs to th e group Tmesisternus and Coptomma, a
NewGuinea ,NewZeal and , andEast Indi anArch ipel ago
set of L ongi corns. Plate 3, fig. 6 i s a “cur ious L ongi
c orn from L ord Howe’s Island , whi ch a t fi rst I n amed
D eucalion Wollastom

'

. I subsequently consti tu ted a
genus Pyrrha for i t.
Many of the l arvae of Longicorn beetl es are eaten by

the l ess c iv i l i z ed races of man . Even the Romans are
bel i eved to have u sed the l arge
ju icy grubs of P rz

'

onus cori
arius, H amatfcherus keros, and
perhaps other speci es of L ongi
corn beetl es , and in cl uded them
under th e n ame of Cossus.j‘
The la rvae of S tenodontea

damicorm
'

s
,
a large bl ack ish

brown prionidous beetle , com
mon i n the W es t Indi es an d i n
some par ts of Sou th Ameri ca,
are eaten both by wh i te and
black peopl e. The M ontac

,
the grub of a L ongi corn ,

is found i n th e Mauri tius
,
and , according to St. Pie rre ,

F ig . res. Fig . 129.

Diurnis furcillatus. Taphroderes Molln .

i s dressed an d eaten th e Wh i te colon ists, as wel l as
the n egroes . The larva of the M acrodontz

'

a cervwornis,

Hope , Tran. Ent. Soc .
,
vol. iii. p . 133.

1’ See W hite ’s Catalogue of Long icorns in Br i tish Museum
collect ion .

FAM I LY— BRENTHIDE .

I bel i ev e th e BRENTHIDE
,
generally placed with the

Rhynchophora
,
to com e here. Two c ur i ou s forms are

Fig . 130.

figured here . Fig. 128 represents D iurnisfizrcillatus,
and fig. 129 Tapkroderes M ellii. The Brentus Tem~

minckii of Java i s th e most gigan ti c of the tribe .

Fig. 131.

Under side of Hypocephalus.

The very curi ous Hypocepkalus, ofwhi ch I have seen
but on e spec imen

,
that in the col lecti on of J . Aspinal

a Sou th Ameri can in sect l iv ing on the sapof th e Bom
bax

, is u sed as food In Cayenn e the Titanus gigan
teus, one of th e l argest of beetles , has become rare
from the eagern ess

,
so I have heard , wi th wh ich the

n egroes and natives search for i ts fi ne l arge sap id grub.

The PARANDRIDJE are South Ameri can depressed,
pentamerou s

,
short - horn ed L ongicorns .

TheTRICTENOTOM IDE are Eastern Longi corns , wi th
heteromerous tars i and curi o us an tenna

,
somewhat l ike

those of L ucanus. Mr. George Rober t G ray named
the gen us

,
and very bri efly described its

_

first species
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rather from Bri t ish Columbia
,
for I bel i eve th e speci

men cam e from the cont inen t .
Plate 3, fig. 9, shows a Sou th Afri ca n species of

the fine genus Tragocephala ; it is the T. comiteasa,
The Tragoccplmloe are fin e Afr i can insec ts. Phos
phorus L ucia and Phosphorus Jonsoni, espe cially the
latter

,
are m ost strik ing insects when fresh . The

b eau ti ful ly del icate yel low plush , an d the bl ack sur

roundings
,
form a fine con trast.

Sir James Emerson Tennen t" records th e ravages
made on the cocoa - nut trees of Ceyl on by a large
speci es of Longicornus beetl e (Batocera m ou s) , cal l ed
by the Si nghal ese Cooroominya. The larva of th is
“ makes its way i n to the stems of th e younger trees,
and after perforat i ng them i n al l direc ti on s, i t forms a
cocoon of the gnawed wood and sawdust, i n whi ch i t
reposes duri ng its sl eep as a pupa , ti l l the arri val of the
per iod when i t emerges as a perfec t beetl e .” Notwith
standing the repu ls i ve aspect of the large pul py l arvae
of these beetles, th ey are esteem ed a l uxury by the
Malabar Cool i es . Sir James qu otes a paper by Mr .
Capper in th e Journal of theAsiatic S ociety of Ceylon
for May

, 1845 , on the ravages pe rpetrated by these
beetles . Mr. Capper had recen tly passed through se vera l
cocoa - nu t pl an tati ons

,
varyi ng i n extent from twenty

to one h und red and fi fty acres
,
and about two to three

years old ; i n these he did n ot d iscover a s ingl e young
tree untouched by th is destru ct i ve Longi corn beetl e.
Of th e boring powers of som e of the L ongi corns I

have had most sati sfac tory proof. I have seen part
of a c iste rn l i ned wi th l ead, th rough which a speci
m en of Callz’dium bajulam had bored . The grub or
pupa happened to b e i n th e wood when the ciste rn
was con struc ted, and the creatu re with i ts upward

Fig . 133 .

Bardistus cibarius .

tendenci es through the wood , and actually per
forated th e le ad l in i ng of the cistern . I t was on ly
found out by the leaking of the water . The natives
of K ing George’s Soun d were found, amongst other
grabs, to be fond of those of a beetle described by Mr.

Ceylon ; an Account of the I sland, Phys ical , H istorical ,
and Topograph ical , &c .

,
vol. i. , p. 249.

Newman
,
and whi ch he n amed Bardistus cibarz'ua. It

'

is represe n ted i n fig. 133. Accord ing to Capta i n (now
Governor Sir) G eorge Grey, th e grub is named Barde.

Bardistus i s a native of King George’s Sound , where i t
seems to be very abundant, form ing a favou ri te arti cl e
of food w i th the nati ves . I t is eaten i n its imago as
wel l as i ts larva and pupa s tates. I t is found in the
X anthorhea.

The larva of a L ongi corn beetle of th e gen us Aga
pantkia (A . suturalis— Fal d) has bee n observed an d
described by M . E. Perri s .‘ The accompanyi ng
figures (figs. 134 and 1 35) are carefu lly cop ied from
his pl ate.

Fig . 134. F ig. 135

Pupa of Agapauth ia. Larva.

Mémoires de la Soc ieteroyale des Sc iences de L iege, vol.x. p. 244 , PI. 5 , figs. 37, 46 ; 1855.

1 Report on the nox ious, benefic ial , andother insects in the
S tate of New York, p. 13 . A lb any, U .S .

,
1855.

t Kirkland ; Zoology (Oh
i

o) , p. 179.

This l arva l i ves i n the stems of th e M elilotus macro
rhizo

,
one of those yel l ow trefoi l s wh i ch grow i n th e

clayey an d rather moisti sh parts of Belgium . I t is of a
yel low ish - wh i te colou r

,
and is d is ti ngu ish ed by th e

dorsa l protuberan ces and pectoral swel l i ngs from others
of th e genus wh ich have been observed. The perfect
in sec t comes ou t i n J une . The femal e deposits a si ngl e
egg on the tender stern of the trefoi l . The young l arva,
when hatched

,
pierces its way wi th i ts j aws i nto the

m edullary canal , and hol l ows out a gall ery, eati ng i ts
way . This gall ery i t traverses wi th great ease ; the
protuberan ces of its back act as l egs or props, where
with to push agai nst th e wall . I n April or May i t
tu rn s i nto th e nymph or pupa state, an d escapes by a
rou nd h ol e wh ich i t p i erces i n th e p lan t . The perfec t
insec t is a n arrowi sh , green ish bronz e bee tl e, the sutu re
and side marg i ns of the elytra being cl othed wi th grey
i sh - yel low downy hai rs .
The appl e - tree i n th e U n i ted States sufi

'

ers much
from the attack of the yel l owish or whi te cyl i ndrical
grub of the Super-do bivitta ta, so cal l ed from the wh i te
stripes on its elytra.
Dr. Asa Fitch

‘

l
' tel l s u s that the W i nged beetl e

appears early i n J une . Among the means prov ided by
the Au thor of nature for destroying th is borer , and
keeping i t from becom ing u nduly m ul tipl i ed

,
th e

\Voodpeckers, espec ially the Downy woodpecker,P ious
pubescens L . ,

s ta nds consp icuous . And yet another
Ameri can writeri in sists on the n ecessi ty of the orcha rd
keeper carryi ng on a war of ex terminati on aga inst th i s
bird

,
whi ch

,
from the ac count of Dr. Fi tch , appears to

be i n real i ty one of h is m ost usefu l fri end-s.
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FAM I LY— LEPTURIDE .

The family LEPTURIDE have general ly round eyes,
and are o ften attenuated i n the elytra, and also i n th e
beak or fron t of the head. I t i s a very large fam i ly.

Many of the L eptures ( true) , Strangalice and Gram
mopterce are essential ly insec ts of the temperate or

c older par ts of th e world . Mr. W aterhouse places
M olorchus (Col eoptera, Plate 3, fig . wi th its ebbre
viated an tennae

,
am ong them. Here a lso comes the

genus Rhagium,
of wh ich we have three spec i es ,

marked l ike the bark of som e trees , an d mottled and
barred i rregul arly (see Rhagz

'

um mordax— Col eoptera,
Plate 3 , fig . I may Specify the curi ou s genus
Nemotragus, l ong and paral l el , and those i n teresti ng
Austral i an genera

, Stenodm
‘

us and i ts al l i es. The curi ou s
M astododera

,
from Madagascar, i s a n ote - worthy genus

,

al l i ed to our Tomatas.
There are fifty- ti ve recorded Bri ti sh Longicorns ; but

m any more are occasi onal ly met wi th
,
imported by

sh ips.

GROUP— PHYTOPHAGA (Plant- eating Beetles) .

These Bee tl es
,
as th e nam e impl i es

,
are al l l i vers on

p l ants
,
and eaters of th ei r l eaves and other p arts .

Some of them
,
especi al l y i n the fam i ly Galerucidw are

a t times very destructi ve to our creps. Few of th em
are very large . The Sagridce, th ick - l egged cl umsy
beetl es

,
com ing out of a hardish cocoon , are am ong the

l argest.
In th e phytophagous beetles the h ead is general ly

immersed i n the thorax up to th e eyes ; th e parts of
the month

,
except i n a few, are n ot prom in en t. The

B onacim, frequenti ng water p l an ts ; th e strange , often
strong j awed

,
large - headed Clythm

'

daz; those l ovely
ruby and emeral d gems

,
th e bri l l ian t spec ies of L am

prosoma - South Ameri can in sec ts. Here come the
strange spec i es of Chlamys, some l ike p i eces of cl ay
knobbed ; others l ike a gl owing ember ; the Spec ies
are ch iefly Sou th American , bu t a few are m et wi th i n
the Old \Vorld .

If the reader wishes to study the Hispides— a wel l
m arked and very numerous fine fam i ly—he must pro
cure Mr. Baly

’

s work on i t.
The great work of Boheman of Stockhol m on th e

CAS S ID IDJE i s i ndispensabl e, as wel l as his very usefu l
catal og ue with n ew spec i es

,
publ ished by the trustees

of the Bri ti sh Museum .

The Halticce, are a very extensi ve fami ly of i nsects
with th ickened salta torial h ind legs ; our readers may
study th e descri pti ve catal ogue of the Rev. Hamle t
Cl ark . The numerous papers of Stahl and of Baly on
D oryphora. and other ehrysomelidous groups must be
consu lted .

FAM I LY—CRIOCERIDE .

Here come Sagra, Donacz
'

a
,
M egalopus, and i ts

al l i es
,
a fine group

, chicfiy from the New W orld .

The strange and rare Carpophagas and M egamerus, sanctaz

Austral ian gen era very l ike Bruchidce, are pl aced here ;

Asrrnm oa A.

and h ere i ndeed the Bruch idae
,

‘ perhaps, shou ld be
natu ral ly registered.
The Cri ocerismerdz’gera i s a species found on th e

water - l i ly.
In Asparagus beds is frequently found that pretty

striped member of the fam ily
, L ema asparagz

’

.

Professor Babington of Cambridge found many spe

cimens of the M acroplea Z osteras am idst a dense mass
of l ea ves and stalks of th e pec ti nated leaved pond- weed

,

Potamogetonpectina tus. They were always u nder the
water.

FAM I LY - CASSIDIDZE (The Tortoise Beetles) .

Fig. 136.

Larva of Cassida rub ig inosa

Smith kept a specimen of the Aspz
'

dimorpha

al i ve for several weeks, the c ommon
Indian spec ies from Bombay, and most glori ou sly deco

A very extensi ve fam ily of Bee tl es
,
wi th h ighly

devel oped elytra - ( see figure of th e curiously per
forated Selenis spim

'

f ex, Col eoptera , Plate 3 , fig.

It i s a nati ve of Sou th Ameri ca . See also figs. 12 and
13 of th e same plate

,
where is figured a Tortoise beetl e

,

named k indly after the wri ter by Professor Boheman of

S tockholm Priopte mWhil
'

éz
’

. Fig. 12 represents the
perfect i n sec t and i ts an tennae, wh i l e fig. 13 i s, as I
bel i eve

,
th at of i ts l arva j ust changing i nto th e pupa

,

drawn from a specimen sen t hom e by Mr. Fortun e.
In th is coun try we occasi onal ly find

,
on thistl es

,
gre en

spec i es o f Cassz'da very common .

Many of the exotic spec i es—such as the spec i es o f
the genera Aspidimorpha and Coptocycla, which i n
cabin ets are du l l yel l ow

,
with cruciform brown marks

,

or dotted and c ircl ed or hal f- c ircl ed wi th black— when
a l i ve h ave the most gl ori ou s v i vid golden hues pervad
i ng them .
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rated i t was with golden h ues
,
which before death became

bronzy.

beau ti ful ly marked, an d so are th e Ceyl onese, as th e
rare Coptocycla Balyi.
Coptocycla is a very extensive and beau ti ful genus,

general ly smal l and mostly from the NewW orld . They
retai n thei r hu es i n alcohol .
The l arva of the Tor toi se bee tles shelter themse lves

u nder an umbrel l a of th ei r own excremen t, and th is
coveri ng they can el evate or depress i n such a way as
to shade or sh el ter them more or l ess eff e ctual ly.

They e ff ect th i s by means of a forked i nstrument, which
Kirby has cal l ed a f aczf urk. On th i s they place th e
excremen t i ti ou s m atter. I t is sometimes tu rn ed up
an d l ies flat on the back ; somet imes i t forms an acute,
sometimes a blun t angl e

,
wi th the body ; at others , i s un

bent and i n th e sam e direction with i t. F igs. 136, 137,
show larva and pupa of a Cassida , copi ed the

Fig . 137

Papa of Cassida rub ig inosa.

Stetti n Entomologi cal Soc i ety‘s j ournal . The exore
mentitious matter is s ometimes formed in to very l ong
branch ing fi l amen ts

,
as i n the Calopepla L eayana, a

Spec ies of the fam i ly fou nd i n India
,
i n wh ich th is s ter

coraceous parasol
, as observed b y the l ate Gen eral

Hardwicke
,
much resembles a dr i ed sea- weed or l i chen .

FAM ILY—HISPIDAC.

The larva of these are , i n some respects , rel ated to
the wood - feeding l arva of th e L ongi corn beetl es, whilst
in hab i ts th ey resemble those of th e l eaf-smining cater
pi l lars of certai n moths. The late Professor T . W .

Harri s of the Un i ted States first recorded thi s. W ant
of space forbids m e enter ing any further on the group .

The cu t ( fig. 138) represents th e larva of H z
'

spa

Some of the Hong Kong spec i es are m ost testacea, discovered by Mr . Perris abundantly on the
Cletus salmf olt

'

us
,
a p l an t growing on the sandy heaps

F ig ,
13a

Larva of H ispa testacea.

of the L andes of Fran ce. He f ound tha t the larva
l i ves on the parenchyma of the l eaves

,
wi thout attacking

the epidermi

FAM I LY— GALERUCIDZE.

FAM I LY—CHRYSOMELIDZE.

This i s a most extensi ve fam ily of i n sects many
of th em are beau ti fu l ly col oured

,
and have remarkabl e

an tenna .

Fred . Val. Melsheimer
,
m ini ster of Han over, York

coun ty
, who publ i sh ed a catal ogu e of th e i n sects of

Pennsylvani a i n 1806, states that the Cucumber fly i s
“ th e pest of gardens

,

” and is destroyed or dri ve n Oh
”

by tar and sulphur.
Our tu rn ips are subj ect to th e attack s of several

i nsects ; few are so destru c ti ve to these crops as th e
l i ttl e jumpi ng beetl es (Haltica Nemorum) , cal l ed by
farmers “ the fly ” and “ black jack .

” Kirby an d
Spence record that i n one year .ia Devonsh ire these
i nsec ts d i d damage to th e turni p creps, wh ich was
estimated at

A very ex tens i ve fam ily of gen erally “bri l l i an t green ,
blue

,
or bron zed beetl es. I remember a fi ne spec ies,

very common on plants at th e foot of Sal i sbury Craigs,
str ik ing the attenti on of a you thful col l ector of insects
i n 1833 .

The larva are six—l egged , wi th al so an anal l eg.

On heaths and commons you may often m eet w ith a

small convex black beetl e crawl ing sol emn ly abou t."
This beetl e ( Timarcha i s abou t the th i rd of
an i n ch i n l ength

,
an d i n its l a rva state is excl u sively

a vegetable feeder. There i s another speci es foun d i n
th is country wh ich i s of l arger si ze , and being smoother
than the other

,
is named Timarcha lavigata. Both

speci es
,
i f you take them up, i n sel f- defen ce exude a

red -col ou red l iqu id from thei r m outh
,
whence they

have obtai ned the vulgar
,
but very characteri stic name,

of bl oody - nosed bee tl es .
On Plate 4, fig. 6

,
i s figured the Australica Curtisu ,
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— PAussrnzs .

d ucti on th e occurrence is thu s men ti on ed : One

morn i ng I observed on my study wi ndow a l i ttl e L ady
b i rd

,
yel low

,
wi th black dots ( Coccinella punctata) .

You are very pretty
,

’ said I to mysel f
,

‘ and I shou l d
l ike to have a col l ecti on of such creatures.’ Immediately
I seized my prey

,
and n ot kn owi ng how to destroy it, I

immersed i t in geneva. After l eaving i t i n th i s si tuation
a day and a n ight

,
and see ing i t wi thout moti on , I con

c l uded i t was dead
,
and lai d i t i n th e sun to dry. I t

no sooner
,
however

,
fe l t the warmth than i t began to

m ove
,
and afterwards flew away . From th i s time I

began to attend to i nsects .“

CONSPECTUS OF EUROPEAN GENERA OF LADY
BIRDS ( fromThomson’s Coleoptera of Sweden) .

Fami ly Coccmnrmrnm. Max i l lary palpi with the last joint
securiform ; all the coxa sub transverse, not much exserted ;
thorax closely applied to the elytra ; elytra not str iated.

SECT. I . Forehead
,
be/ bre the eyes, dilated, covering the base

of the antenna ; mandibles concealed.

Genus Chilocorus, Leach ( type C. renipustu latus, Scriba) .

Clypeus notched at the tip; labrum distinct ; t ib ia before
the m iddle armed with a l ittle tooth.

Genus Exochomus
,
Redt ( type E. 4 -

pustulalus, L inn.)—Tib ia
unarmed.

Genus Platynaspis, Redt ( type P . villosa, Muls.) —Labrum con

cealed ; body above pubescent.
SECT. 2 . Forehead notf lattened out bef b re the eyes ; antenna:

f ree at the base.

DIV . 1 . M andiblesfi
‘

ee at the tip,
extending beyond the trans

versely linear labrum ; body semi- globose, abovepubescent ;
tibia with obsolete spurs ; antenna: not contiguous to the

eyes ; f orehead infi
'
ont of the eyes notched.

Genus Epilachna , Redt ( typeE. globosa, Schne ider) .—Claws of
the tarsi bifid ; body winged.

Genus Cynegetis ,
Redt ( type C. impunctata, L inn .)— Claws wi th

a basal tooth ; epipleura of the elytra beh ind the posterior
coxa , with a fovea rece iv ing the tip of the femora.

Drv. 2. .M andibles concealed.

l. 1 . Eyes entire
,
rounded ; body very oflen pubescent

above ; pygz
'

dium of ten exposed, tibia; with obsolete spurs.

Genus Rhizobius
, Steph. ( type R. litura, Fahr.)— Prosternum

keeled in front ; antenna nearly of the length of the thorax ;
thorax narrowed towards the tip.

Genus Coccz'dula, Kug. ( type C'. ruf a, -Thorax at the
base narrower than the elytra, w ith the poster ior angles
r ight- angled.

Genus Scymnus, Kug. ( type S . ater, Kug.)—Antenna shorter
than the thorax ; elytra wi th humeral tubercles ; pyg idium
exposed.

Genus p eraspis, Redt ( type B . reppensis, Herbst) . —Body
above rather smooth ; elytra without any humeral tu
berele.

Phal. 2 . Eyes in f ront somewhat notched body above smooth.

Genus Hippodamia, Muis. ( type H . 1 3 -

punctata, L inn .) —Pos
terior coxa l i ttle d istant ; metasternum triangularly cut

out beh ind ; femora extending beyond the marg in of the

elytra.
Genus Coccinella, L . ( type C. 7-

punctata, L inn.) —Poster ior coxa
widely d istant ; metastemum beh ind sl ightly notched.

Genus Halyzia, Muls. ( type B . ocellata
,
L inn.)— Prosternum in

front tuberculated ; mesosternum in front sl ightly notched :
t ib ia w ith obsolete spurs.

Genus M icm spfs, Redt ( typeM . 12 -

puncta ta, L inn. ) —Scutellum
scarcely conspicuous ; labrum transversely l inear.

Introduct ion p. 187.

I come n ow to a fam i ly of doubtfu l posi ti on , but
wi th p en tamerous tarsi. I pl ace th em here prov ision
al ly

FAM IL Y—PAUSSIDZE.

The PAUSSIDE are a fam ily of be e tl es of rare beau ty
i n th e eyes of an en tomologist. The Paussida h ave
strange

,
swol le n antenna ,

and truncated elytra
,
wh i le

the i r thorax is often curi ously gr ooved and knotted .

Professor Adam Afzel ias of S i erra L eon e , shortly after
i t was founded, was

'

sitting one even ing i n January ,
1796, when , hav ing just l ighted his candl e an d take n
up h is pen

,
he remarks

,
I observed something dropp i ng

down from the cei l i ng before me upon the tabl e . I t
remai ned for a l i ttl e wh i l e qu i te immovabl e , as if
stunn ed or frightened, but soon began to crawl very
sl owly an d stead i ly.

” The i nsect he afterwards de
scribed as Paussus sphcerocerus, and a cur iou s creature
it is

,
wi th a l igh t reddi sh - brown body and l egs

,
and a

strange wh i te bal l or berry at the end of each antenna .

F ig . 140. F ig . 141.

Faussas Latreillel. Platyrhopalus aplustrifer.

Faussas Hearselanus.

He took none after Febru ary , an d before that severa l
flew i n to th e candl e

, so th at he con cl uded i t was n oc
turnal. Our two figures (figs. 140 and 141 ) represen t
Paussus L atreillez

’ from Si e rra Leon e , and P latyrho
palus aplustmf er from Bengal .
From Mr.W estwood’s wel l i l lustrated mon ograph in

the “ Arcan a Entomol ogi ca, our figures o f th e Paus
s idae are deri ved.
As my fri end Maj or

general Sir John Hearsey,
when col one l i n th e East
India Company

’s servi ce,
was inspect i ng some i nval i d
troops i n Indi a

,
he n oti ced a

Paussus on the jacket of
one of the Sepoys and wen t
up and secured i t. W est
wood n amed the species
after h im

, PaussusHearse

t
’

anus i t is reddi sh - brown ,
wi th a broad black strip e
down each elytron

,
and i s

Fig. 142 .

not rare
,
apparen tly, at Sultanpore, near Benares. Fig.

142 shows this spec ies.*
W estwood, Arcana Entomolog ica, p. 189.



EUPLnxon ERAZ— INSECTS.

Dr. Burmei ster fi rst showed that the BAUSS IDE were
al l i ed to th e Carabz'dce i n th e struc ture of thei r m outh
and wings, such as the arrangement of th e n ervures
and th e ir way of fol ding them ; and one group contain

ORrfl op'rE
'

RA .

i ng Oeteno, i n teresti ng beetl es from the New W orld,
with curi ou s elytra w i th a boss at one end, cl osely
resemble some of th em . Professor Lacordaire* brings
them in between the Palpicorns and Brachely tra.

S UB- ORDER— EUPLEX OPTERA.

THERE isa large number of speci es of th i s sub - order as
yetincluded i n onefamily,
that of th e Earwigs or

Fosrrcumnaz. These
insectshaveaconsiderable

resembl anc e to th e Rove
Beetles or staphylinidous

Coleoptera. Fig. 143 i s
the representati on of an
Eastern isl an d spec i es
n amed Forfic ula brachy
nota. Thei r first or ely
troid wings are l eath ery
and very short

,
and have

a strai t su tu re . They
are large enough n early
to cover up the very del i
cate h i nd wings , wh ich
are ampl e , and have

many radiati ng nerves which act as th e ribs of a
fan

,
and besides the ir longi tud inal

, have transverse,

Fig.

Forficula brachynota

ORDER— ORTHOPTERA.

A VERY striking order of i n sects, most of which are
l arge , and n one of wh ich , un less the Perlee be orthop
terous, are known to be aquatic . The fore wings or teg
m i na are of a l eathery consistence

,
l arge, and often

vein ed thickly l ike l eaves
,
and overlap at the tip .

The i r n ame Orthoptem ,
or Straightwings, i s

derived from the large h i nder wings, wh ich are beauti
ful ly netted wi th l ongi tudin al an d transverse reti cula
ti ons

,
and fold straigh t l ike a fan . The antennae are

gen eral ly l ong an d of many joi n ts. The mandibles are
s trong and much toothed, th e tee th on one s ide fitti ng

“

i n to h ol es on the other .
The maxi l l ae have a di l a ted ou ter lobe or galea.
The anus i s often furn ished wi th short appendages.

The l arvae very much resembl e the perfect i nsects,
excep t that they are small er and have n o W ings.
Many of the Orthoptera are eaten by man . In Aus

tralia
, for ex ampl e, the aborigines sometimes feast on

the l arge spec i es wh ich form so remarkable a feature
of the fauna of that country. Over the whol e of

_
Africa,

and in som e parts of the East, th e inhabitan ts find occa
sionally fatten ing suppl ies in the c ountl ess flocks of
l ocusts.

Sscrros CURSORIA.

These i nsects are so cal l ed from their wel l - deve loped
running l egs.

crumpled fol ds. It i s sel dom that you see th e
earwig fly

,
except the l i ttl e spec ies

,
which I hav e

seen no t u ncommonly using its wings. The mouth has
transverse jaws ; th ey are short but s trong, whi le “ th e
m axi l lae are el ongated, the i nner l obe being armed wi th
smal l spi nes at th e i n ner margi n the ou ter l obe forms
a smal l galea or sheath .

” The abdomen ends i n a pai r
of caudal p i ncers— (Pla te 5 , fig. 1

,
Forficula auricu

laria ) . These insects
,
cal led earwz

'

gs by us, perces
oreille by the French , and 6hrenwurm by the Germans,
are d isl iked everywhere . Their specific name, as wel l
as th e ir vulgar names i n th e European languages are

derived from the fal laci ou s Opi ni on th at th ey are spe
cially addi c ted to creeping i nto the ears of peopl e .
They l i ve ch i efly on the petal s of fl owers

,
and eat fru i t

and other vegetabl e subs tances.
The Rev. Haml e t Cl ark found many fi ne species in

Braz i l . Mr. Guming brough t some remarkabl e Specie s
from th e Ph i l i ppi n e Isl ands . There are seve n Bri ti sh
spec i es of .Earwig arranged i n four genera— Labz

'

dum ,

Labia , Forficula ,
and Apterygt

’

da,

FAM I LY— BLATTIDE ( Cockroaches) .

Some of th e BLATTIDE are of great si ze , especial ly
th e South Ameri can and W est Indian spe c ies. Some
of th e Eastern kinds are l arge and repu ls i ve - l ook ing.
Several of th e Australian specie s are apterous, such as
th e pre tti ly m arked Blattapu lchrz

'

pes described by th e
wri ter i n the appendi x to Capta i n ( now Governor)
Grey ’s narrat i ve . The spec ies of Phoraspz

'

s are often
el egantly col oured or striped w i th red or yel l ow ; they
are foun d on plants i n bl ossom .

One genu s of Blattidae can roll i tse l f i n to a ball
,

an other i s l ong and narrow and apterous.
The ir eggs are very curiou s, be ing i n a large horny

case, open at on e side .

On Plate 5
,

fig. 2 i s fig ured Blatta Lappom
'

ca
,
a

speci es wh i ch sometimes abou nds i n the hu ts of the
Lapl anders to such an exten t, as to des troy great quan
ti ties of th ei r provis ions.
The COMMON Cocxsoncn of the kitchen (Blatta

orientalis) , commonly cal l ed “ th e Bl ack Beetl e,” i s
m uch rel ished by the hedgehog , and th is spin e - covered
animal i s somet imes kep t i n k i tchens to reduce the ir
n umbers. Mr. Newman ann ounces that the cockroach
seeks wi th di l igence th e bed bug and devours i t. For
this purpose i t i s known to cl imb up the curtain s of

Coleopteresii, p. 1 1854.



Ru ronm— INSECTS.
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beds and to run al ong the testers in pursu i t of that
disagreeable creature. FAM ILY u MANTIDfE (50001

In the Bri tish i sl ands we have e ight or n in e recorded The Man tidae are most frequ en tly of a gree n col our
species of Blattidaz. Severa l of th ese , however, have wh ich

, as th ey h ang on the trees watch ing for thei r
been introduced, and two or three of them h ave n ot prey

, so cl ose ly resembl e fol iage that i t i s d iffi cul t
become i ndigenou s. For instan ce

,
the Blaberus gigan at times d istingu ish them

t as and Panchlora madame are only occasi on
a l ly seen abo u t our dockyards . Fig . 145 .

Tschudi describes two Cockroaches h e m et
w i th i n Peru* as being exceedingly n umerous
and troubl esome. They are wel l known there,
an d are named Cucaraclza and Chilicabra.

The former is found more parti cul arl y i n th e
deep region s of the forest. I t i s an in ch and
a hal f l ong, is reddish - brown

,
and has a yel l ow

thorax. The Chilicabra, though smal le r, is
much more numerous and mi sch ievous. They
ge t i nto th e huts ot' th e nati ves

,
where they

destroy provi si ons, &c. I t i s impossibl e to resi s t
the i r tormen ti ng attacks. A small reddish
yel l ow an t cal l ed Pucchusisi by th e Indi ans,
pursues and destroys them . A very el egant
littl e b ird

,
l ike ou r wren

,
and described by

Tschudi under th e name of Troglodytes audax,
wages war agai ns t these cockroaches . The
Indians find the sou nd to resembl e cl osely
the words “Acahe la tarea,

" which i n the i r
language mean s My task is finished i ndeed,
th ey have gi ven this name to the Trogl odytes
as a mark of th e i r observati on of its useful ness
i n destroying the cockroaches .

SECTI ON— RAPTORIA.

Of th i s sec ti on th ere is but one fam ily. The rapto
r ial l egs o f the i n sect sufficien tly disti ngu ish the secti on .

F ig . 144 .

Mant ispal l iata.

Mant is and young.

Fig. 144
,
cop i ed from Rosel , shows the Mantis eating its

p rey
,
and a case of the eggs with the young comi ng ou t

.

Travels in Peru, translated by T. Ross
, p. 439.

l eaves. In th e

East
,
th e Manti s is frequently kept i n li ttl e bamboo

cages
,
and two are p l aced together by the nati ves, as

they are very pugnaci ous
,
and cu t at each other with

the ir form idabl e fore feet. Fig. 4, Plate 5, represen ts
th e M antis religiosa in profi l e .
Rol and Trimen , Esq. ,

i n an i nteresti ng le tte r from
Cape Town , dated July 18th , 1860, thus records the
hi story of th e ov iposi t ion of a Manti s wh i ch he took
i n May , During the two months i t constru cted four
n ests of eggs

,
at i n te rvals of abou t a fortnigh t. He

says I had the pleasure of seeing her construc t one
of these , and was rather su rprised at her m ethod of pro
ceeding. I u sed to fancy that th e eggs were arranged
fi rs t, and the structure coated over with cemen t after
wards , bu t I foun d th is to he a great m is take.” The
spec i es he describes is grass - green ; has scarl e t j aws,
and the fore tib iae and tars i are yell ow ; a band al ong
the abdomen

,
crimson an d wh i te. He adds Th e

nest i s constructed all i n a mass , that is to say, th e
eggs as th ey emerge are compl etely embedded i n a
frothy cement so as to be invi sib l e. The emissi on of
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pulchrifoliu
‘

ni ( fig. 147) fromthe i sl ands of Born eo and
Sumatra , wh ich are n earlyas large as l i ttl e conti nen ts.
The antennae of the Leaf- i nsect, in th e sex figured, are

th e mal e they are very l ong . The femal e

F ig . 147.

Phy ll ium pulchri folium.

W i ngl ess—at least has only the upp er wing - cover, whi l e
the mal e has shor t wing - covers and large l igh t wings

,

l ike gauz e
,
adapti ng h im the better for a roving wan

derer.
These Leafo insects are said to have form ed artic l es

of traflic a t one time. The poor i nhabi tan ts of th e
Sychelles i slan ds reared them , an d sold th em as cur i
osities to sai l ors. Some twenty - three years ago they
were very rare

,
but th e arri val of boxes of i n sects from

S i lb e t and oth er mountain ous parts of our Indian pos
sessi ons made us fam il iar with them . W e are i ndebted
to a l ady, Mrs . Major Bl ackwood , for having enabl ed
sci en tific m en to rear a spec imen of the L eaf- insec t i n
this coun try.

Mrs. Major Bl ackwood was struck wi th the economy
of the L eaf- i nsect (Pkyllz

’

um Scythe— G . B. G ray) i n
Assam ,

and twice tr ied to i ntroduce the singu l ar i nsect
i nto her native coun try

,
bu t wi thou t success, A th i rd

attempt
,
h owever, succeeded the eggs were forwarded

to Edinburgh i n the spri ng of 1854, and , by keeping a
very carefu l watch over them , this en terprising lady
natural i st was del igh ted to find that two of her n urse
l i ngs emerged from thei r r ibbed seed - l ik e eggs— one on
the 9th, and a second on the loth of May . A few
came out every week ti ll th e end of May, when the
col d weath er

,
so common and so suddenly interven i ng

i n th is country at that fine time of year, retarded the
egress of th e unhatched eggs. In the begi nn ing of the

Sno'rton —SALTATORIA.

I nsects wi th el ongated h ind legs
,
wh i ch enabl e th em

to l eap . Our Cricket an d Grasshopper are fami l i ar
exampl es.

FAMXLY ~ ACHETIDZE

“ l eafy month of June, the Leaf- i nsect bantl i ngs came
out i n great n umbers. Mrs. M ‘Nab , when the l i tt l e
c reatu res were batched, tried them with a Euseb i a ; bu t
Asi ati c i n sects were n ot l ikely to care for an Ameri
can pl an t

,
bel onging , too, to a very difl

'

erent order of
th e vegetabl e k i ngdom to that on wh ich they l i ved.

Our exce l l en t friend tried the common Myrtl e
,
and on

th is i t stayed for the i nsect n ever sough t to l eave the
gl ossy - l eaved sweet shrub ti l l i t was ful l - grown and
winged . On th is sh rub many a one saw i t and ad

mired it. W h en the wings were devel oped, a m usli n
bel l - shaped cover was placed over the pl an t to preven t
the l i ttl e i nsect from flying away.

Mr . Ar th ur Adam s observed a Phyl l ium i n Java
,

and men ti ons that it feeds on the fol iage of the Guava.

In th is family the antennae are very l ong and sl en der
,

al though in Tria’aclylus paradoxus (Plate 5, fig . 3)
th ese organ s are not l ong. There are only six Bri t i sh
speci es

,
con tain ed i n four gen era

, Gryllotalpa, (Ea m

time.

The genus Cylindrodes, figured by Mr. G . R. Gray,
i s a si ngu l ar long paral l el i n sec t of Austral ia , with th e
two bi nd pairs of l egs si tuated above the usual pl an e .

This enabl es th e inse ct to keep h old i n the re eds or
stems i n whi ch , though a Mol e - cri cke t

,
i t l i ves. The

Cylindrodes Campbelliw i s a nati ve of Au stral ia.

There is an i n sect n ot un common i n England
,
and

parti cu l arly abundan t abo u t Aldershott i n Hampsh i re ;
and yet so wel l does it keep to i ts pl ace

,
wh ich i s th e

earth , in to wh ich i t bu rrows l ik e a mol e, that the
MOLE- CRICKET ( Gryllotalpa vulgaris

- Plate 5, fig.

when fou nd above ground
,
exci tes surprise.

FIELD- CRICKET (Acheta campestrz
'

s) .— The reader
who i s n ot fami l i ar with the del igh tfu l and i nstructi ve
accoun t of th i s i nsec t given by G i lbert W h ite, i n on e of
h is l etters to the Hon. Dai nes Barri ngton , wil l be glad .

to have i t i n th e very words of the auth or of the

charming Natural H i story of Se lborn e .” In that part
of Hampshire they abound i n a steep , abrup t pasture
fie ld in terspersed with furze , con sisti ng of a rocky , dry
s oi l

,
an d in cl in ing to the afternoon sun. W h ite

,
_

a ttracted by thei r cheerfu l summer cry
,
often went“

down to the Short L i th e , as th ey cal l th i s field at the
back of h i s vi llage

,
to s tudy the ir m ode of l i fe ; but

they are , he adds, “ so shy and cautions that i t is n o
easy matter to get a sight of them for

,
feel i ng a per

son ’s footsteps as h e advan ces
,
th ey st0p short i n the

midst of th e i r song
,
and reti re backward n imbly into

their burrows
,
where they l urk ti l l a l l su spi ci on of dan

ger is over. At fi rst we attempted to dig them ou t
wi th a spade

,
but wi thou t any great success ; for_

either

we cou l d not get to th e bottom of th e hol e, wh ich often
term inated under a great stone , or el se i n breaking up
the ground we inadvertently squ eezed the poor i nsect
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t o death . Out of one so bru ised we took a m ul titude
of eggs

,
which were long and narrow, of a yel l ow col our,

and covered wi th a very tough sk i n . W here vi ol en t
methods wil l n ot avai l , more gentl e m eans wil l often
succeed

,
and so i t proved i n th e presen t case for though

a spade be too boisterous and rough an impl ement, a
pl iant stal k of grass

,
gen tly insin uated into the c averns,

wi l l probe the i r windi ngs to the bottom
,
and qu ickly

b ri ng ou t th e i nhabi tan t ; and thus the humane i nqu i re r
may grati fy his cu riosi ty wi th out i nj uri ng the. object
of i t. I t i s remarkabl e that

,
though these i nsects are

furn ished w ith long legs beh i nd
,
and brawny thighs for

l eaping, l ike grasshoppers, yet when dri ven from th ei r FAMILY—GRYLLIDZE.

h ol es they show no acti vi ty
,
but c rawl al ong i n a sh ift

l ess manner , so as easi ly to be taken ; and agai n
, The i nsects of th i s tamfly have very long antennae,

though provided wi th a cur ious apparatus of wings, and i n the femal e the oviposi tor very l ong . Fig.

yet th ey never exert them when th ere seems to be the
greatest occasion. The mal es on ly make that shri l l i ng
noise, perhaps o u t of r i val ry and emulation , as is the
c ase with many an imal s wh i ch exert some sprigh tly
n ote during thei r breed ing time ; i t i s rai sed by a brisk
friction of on e wi ng agai nst th e other. They are sol i
tary beings

,
l i ving singly

,
male or femal e

,
each as i tmay

happen but there m ust be a time when the sexes have
some i ntercourse

, and th en th e wings may be usefu l ,
perhaps during the hours of n igh t. W hen
the males meet they wi ll fight fi erce ly

,
as I

foun d by some which I pu t i n to th e crevices
of a dry stone wal l

,
where I shou ld have

been glad to have made them settl e ; for
though they seem ed di stressed by being taken
out o f thei r knowledge

,
ye t th e first that got

possessi on of the ch inks would sei z e on any
that were obtruded upon them

,
wi th a vast

row of serrated fangs. W i th th ei r strong
j aws, toothed l ike th e shears of a l obster’s
c laws

,
th ey perforate and round their curi ou s

regul ar cel ls, having n o fore cl aws to dig like the
Dam“ “ m ammMole - cricke t.

They never off er to defend themselves when taken
up i n the hand , al th ough they have such form idable
j aws. They eat i ndiscrim i nately of such pl ants as
grow near their h ol es, and W h ite observed that they
dropped thei r dung on a l i ttl e platform cl ose at hand .

I n the day - time they seem to keep c lose to the i r homes
,

n ever sti rr ing more than two or three inches from them .

They ch i rp al l n igh t and day at the en tran ce of these
burrows from the m iddl e of May to the m iddl e of July

,

and are parti cul arly vigorous in hot weather
,
maki ng

the h i l ls ech o with the i r n oise.
THE HOUSE CRICKET(Acheta domestica) . Many

who are n ot troubl ed wi th th is i nsect
,
fancy that i t i s

l ucky to have them i n a house ; and where th ere are
on ly two or thre e , there i s certa in ly som eth ing cheer
ful i n the sound of “ th e cri cket on the hearth

.

” They
are of a pal e col our , and are parti cul arly fond of
warmth , preferri ng k i tchens and bakers’ ovens. As

wou ld be i n fe rred, they are a th irsty race , l ike the black
beetl es ; and where they abound, many may be taken
by leaving on the floor shal l ow pans of water

,
or other

flu id . At t imes they increase to such a degree as to
become a perfec t nu isance ; flying to th e l ights

,
and

dashing in to peopl e's faces.

Acheta Smeathmanni. Mr. Smeathman, who made
l arge coll ec ti ons of i nsec ts, and observations on the ir
habi ts, when h e resided at S i erra Leon e shortly after
its formati on as a Br i ti sh col ony

,
i nformed Dru ry , h i s

corresponden t i n L ondon , that a spec ies of Acheta
was used as food. The ch i ldre n there i n h i s t ime
were engaged a t the proper season i n digging the
femal es of th is A'

s/zeta out of the gro und when they
were ful l of eggs. On th ese they make an agreeable
repast. They roast th e whol e i n sect , but only eat th e
eggs

,
which they deem to be very del icate food.

148 represen ts th e femal e of the D ecticus vm '
uci

vorus depos i ting her eggs i n a hol e i n the ground .

Thi s i nsec t is met wi th in th e sou th of England , and
was so cal l ed by the great Swedish n atural i st, from a
habi t of h is countrymen i n employing i t to b i te at th e
warts on the i r hands. These peasants suppose , and
very l ikely they are righ t

,
that the flu i d ej ected by th e

Decticus corrodes th e warts . I h ave seen very com
moul y in th e Isl e of W igh t, and i n th e borders of
Berks and Oxfordsh i re , th e fine large Phasgonura

viridissima, a b ig i nsect, whose bi te assu redly is not
to be desp ised .

I have described a very large New Zealand Tree
cricke t

,
th e D ez

’

nacrz
'

da beteracant/ia. I t i s a l arge ,
strong -j awed

,
strong sp iny - l egged creature

,
whose b i te

is much dreaded by the Maouries.

There are ten Bri ti sh speci es , arranged in the genera
Odontura

,
M econema , X iplzz

’

dium, Phasgonura , T

notrizon
,
P latycleis, and D ecticus . It i s, however , in

the warmer countri es of th e world , that these creatures
abound. Som e of them are very gigantic , espe ci al ly
som e from New Gu i nea and the adj oin i ng i sl ands .
The Anostoaioma, a genus establ ished by Mr . G .

B. Gray, i s a m ost form idab le - looking insect . Its
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h ideous mou th must be capac i ous enough to h old , and
strong enough to destroy

,
an insec t of considerabl e si ze .

Some
,
l ike the P terocliroza

,

.where the fi rst pa ir of wings
are som e times green

,
som e

tim es brown , and blotched
wi th red, likeleavesinspring,
i n summer

,
and i n autumn .

The del icate greens, purpl es,
v iol ets, and reds of som e of
them

,
are most fascinat

ingly beauti ful . The Acan
rhodia imperialist ( Pl ate 5 ,

Tymp
‘

JHOi ilO apeIlncida.
fig is algo a “10513 hand “

som e creature, vari ed so

fi nely with black and green ; the streaks on its black
wi ngs arevery cur iou s. It i s a nati ve of the mountain s
of S i lbet.
TympanoPI/ora pellucida (fig. 149) i s a cu ri ous

green i nsec t from King George’s Sound
,
descr ibed by

the wri ter i n Captai n ( now Governor Sir George)
Grey ’s Narrat i ve

,

" vol . i i ., p. 468.

Fig. 150 i s that of the M arkia kystrz
'

x
, or Pha

neroptem lag/atria: of W estwood Arcan a Entomolo
g i ca,” vol . i i . , pl . 70, fig 2.

I have separated this from Phaneroptera, owing to
i ts genera l form d i ff eri ng, especi al ly i n the erect spi ne on
the head, an d the back of proth orax having two spi nes .

Fig . 150.

Markia hystr ix.

The posteri or l egs are armed wi th in and wi thou t with
long sharp spi nes . The fore Wi ngs or tegmina are sharp
angled on the i nn er tip. I t is a very pretty i nsect

,
and

says plai n ly , Dinn a m eddl e wi’ me. I have named i t
i n compl iment to Edward \V . Mark, Esq.

On th e sam e plate of the “Arcana Mr. \Vestwood
figures another orth opterous i nsec t with the back of th e
prothorax saddl e - shaped , and with wing - l ike append
ages to the l egs wh i ch are not spi ned . He places i t i n
the genus P izaneroptera . The ov ipositor i s short and
_bent. I propose for th is i nsect and a second species

,

th e generic n ame of Dysom
’

a, th e type be ing Dysom
’

a

albipes (W estw. spec) . The name i s ou t of respect
to the memory of my fri end

,
the l ate Mr. David Dyson

,

who col l ec ted i n V enezuel a and Honduras
,
whence he

sent
'

and brough t back with him magnificen t zool ogi cal
coll ecti ons . He was attached at th e tim e of h is death to
the Sal ford Museum . I hope el sewhere to gi ve detai led
descript ions of th ese and other genera of Orthoptera.
Mr . Gosse i n Al abama fou nd the Katydid (P tero

phylla concava) abundant. " They lodge i n the trees,
and n o sooner has th e n ight com e than th ey commence
thei r i ncessan t r i ngi ng n ote

,
wh ich they do n ot leave

of? t i l l th e morn i ng l igh t com es in . I n the “ L etters
from Al abama

,

" Mr. Gosse says , “Th is sou nd has been
heard bu t a few weeks

,
begi nn i ng

,
not gradual ly, bu t

a s i t were i n al l pl aces at once
,
or n early so

, an d
bursti ng forth i n to fu l l and vigorou s chorus." He

shows that th is i s caused by these i nsects attai n ing
th ei r perfec t state almost sim ul taneously . He pro
ceeds I th i nk i t wil l give you a pre tty correct n oti on
of the tone and character of the particul ar con cert i n
questi on , to fancy a score or two of peopl e w i th shri l l
voi ces d iv ided i nto pairs, each pair squabbl ing w i th each
other. The organ producing th is soun d consi sts of a
hard

,
glassy r idge i n fron t

,
which

, on being crossed by its
fel low

,
creaks sharply

,
maki ng the cri nk that i s heard i n

th e trees . There must
,
however

,
be

_thre e disti nct bu t
rap id crossings to make the whol e sound represen ted
by the word ‘Katedid,

’ whi ch it can produce as qu i ckly
as one can pronounce th e word . Occasi onal ly i t gives
but a si ngl e impulse, which we may cal l u ttering only
one syl labl e of th e word

,
bu t usual ly th e three are

heard
,
th en an i n terval of a second, and agai n th e

word
, and so on. Beh i nd th is r idge there i s a trans

paren t m embran e
,
wh ich appears tightly stretched over

a sem i ci rcul ar rim
,
l ike th e parchment of a drum

,
and

which no doub t i ncreases th e sou nd by i ts v ibra ti ons."
To th i s group of i nsects bel ongs th e Katyd id

( Thlz
'

boscelis camelzf olz
'

a) of North Ameri ca,
so often men ti on ed i n th e poe try of th e W est.
The gregari ous Orthoptera are everywhere

dreaded . I have see n a n ote from Gueinzius
,

a German natural i st, who col l ected i nsects
l argely i n Sou th A frica , complain i ng sadly of
the ravages of a W i ngl ess cri cke t al l ied to
Bradyporus, and which gnawed the i nsec ts off
h i s setting - boards— ahab it not natu ral to them
sure ly

,
and not l ikely to be acqu ired from e i ther

Bushmen orHotten tots having been i n the habi t
of making i nsect col l ecti ons . It i nd icates tha t
they can eat

,
l ike cockroaches

,
an imal as

wel l as vegetabl e substances.

FAM I LY— LOCUSTIDZE ( Grasshoppers andL ocusts) .

These i nsects h ave n ot an exserted ov iposi tor ; the
fi rst pair of wings or tegmin a , and the second , are
deflexed, and the antennae are gen erally short. Here
come our common Grasshoppers.
The Rev. Mr. Methuen during his travel s i n South

thus al l udes to a swarm of l ocusts whi ch passed
overhead ; he describes th em as being thick as th e
flakes i n a snow - s torm . Of th e myriads contai n ed
i n the fl ight, i t wou ld be impossibl e to form any cor
ree t estimate ; its breadth exceeded my scope of visi on ,
and i ts passage th rough the a ir occup ied n early hal f an
hour, though the i nsect is a smart - flying one . Strag
glers, or deserters from the mai n army

,
wh i ch wi th a

rushing noise passed swiftly above us
,
al ighted i n such

abundance as to cover th e ground ; yet th e vast host
Letters from Alabama

,
- 185.

1L i fe in the W i lderness by Rev. B . Methuen, p. 263.
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diggi ng l ong trenches
,
two or th ree fee t deep

,
i n to wh ich

the Saltones are driven , nolentes valentes. W hen th e
tren ch es are half fil l ed wi th th e young insec ts, th e earth
is shovel l ed back on them and they are bu ri ed . Myriads

are driven i nto r i vers and drowned.
Every fi fty years the Chapul i n is said to appear: i n

myri ads, and the i r devastati on lasts from five to seven
years, when it en tirely di sappears. There is n o doubt
that , like other insects , th ese period ical vis i ts are use
ful i n a moral

,
and may be in a physical way as wel l ,

to the i nhab i tan ts. The i nsec t is from two and a h alf
to four in ches long

,
and Specimens have b een met with

fi ve in ches in l ength .

The Petam'

da ephz
’

ppigera i s a grassh opper from
North Austral i a

,
of a bright bri ck col our dotted w i th

bl ue. The th orax i s much d i l ated behind, being pro
jected over th e base of the wings somewhat l ike a saddl e ;
from th is c i rcum stance its specific n ame i s derived

saddl ed . The speci es was first obtai n ed on
the voyage of th e Beagle, when engaged on the survey

SUB- ORDER—THYSANOPTERA .

Ti-rrs order of in sects con tain s a host of m inu te crea
tures, wh ich , both in the ir perfect and larva state,
frequ en t flowers, or l i ve u nder the_

bark of trees . They
a re n early all of

“ very minute si z e
,
very few of them

exceeding a l i n e i n l ength . The figure i n th e mar
gin sh owsone of these h ighly magn ified . The largest

Australian Spec i es of Idolothrips, one of

Fig . 15 1 .

Thr ips, greatly magnified.

whi ch is fou r l ines or more in l ength . body is
el ongated and depressed . The fol l owing characters
are those of the ‘ orderz—The wings are gen eral ly four,
al ike

,
l ong

,
narrow

,
membranous

,
wi thou t reti cul ati ons

,

th e edges w i th l ong ciliae; when at rest these wings
are l a id h ori zontal ly al ong the ‘back . The m ou th i s
s i tuated on the underside, and has two se ti form man
dibles, two broad ad 'pressed palpigerous max il lae . The

of th e north coast of Austral i a . At fi rs t sigh t th is
i n sec t has a strong ex ternal resemblance to some of
th e Afri can grassh oppers , but i t bel ongs to qu ite a
d isti nc t genus

,
which may be known by the above

menti oned character. The i nsect i s n early two i n ches
l ong

,
an d is “ the grasshopper " referred to at p . 481

of Dr. Leichardt
’

s Journey.

"

There is figured
,
i n the great work on th e Dutch

East Indi a Possessi ons
,

* a curi ou s insect
,
the Charac

typus gallinaceus, a nati ve of Sakoembang. I t has th e
thorax , or. at l east the pronotum part of the th orax ,
produced as far as th e l ast dorsal j o in t ; i ts posteri or
angl e i s v ery sharp . I n th is subgen us th e anteri or
margin of th e prosternum does not surround the month .

A genus where that part does not su rroun d the mouth
i s n amed Hymenotes.
Fig. 8 of Plate 5 sh ows the Acrydium bz

’

punctalum

or Tettia: bipunctata ,
i n wh i ch th e proth orax is greatl y

devel oped posteriorly. It i s a Bri ti sh speci es. There
are twen ty - six speci e s recorded as Br iti sh .

tars i are two - j o i n ted
,
and vesi culose at the tip,,Tan d

w ithou t cl aws. The antennae have few j oi nts . De

Geer n oti ced tha t when the Thrips presses the vesi cl e
of its fee t agai nst the su rface on which i t walks , i t
expands an d appears concave

,
which led him to imagi ne

that i t acted l ike a cupping gl ass.
The pupa and propupa

,
as Mr . Ba l idey cal l s the

two sta tes th e in sec t passes through after l eaving i ts
l a rva cond iti ons

,
are sl ower i n the ir m oti ons than the

perfect i n sects.
The Thysanoptera are found on variou s plants,

some of th em being exceedi ngly i nj uri ous, parti cu l arly
i n hot - houses. The l eaves of vin es and other pl ants
on whi ch they muster are marked with smal l decayed
patches .
One speci e s ( L imotkrz

'

ps cerealium) i n fests our

wheat c rops
,
and destroys them at times. The Rev.

Mr. Kirby desc ribed th is i nsec t under the name of

Thripsphysapus. I t takes up its place between the
i nner val ve of th e corol l a and the grain

,
and seems to

fix its beak i n th e bottom of the seed . By extracti ng
the m oistu re it causes the seed to shri vel u p , an d be
com e what th e farmers cal l pungl ed." This spec ies,
i t wou ld appear

,
also gnaws th e stems above the kn ots ,

and causes the aborti on of th e ear. In 1805, about a
th ird of th e wheat crop i n Piedmon t is said to have
been destroyed by th is i n sec t ; and in th e same year,
the same crops suff ered mu ch i n th is country from a
sim i lar cause .
In Tuscany

,
another spec ie s of Thrips proves very

i nj uri ou s to the ol i ve—tree . I t fixes i tself on the u nder
V erhandelingen over de Naturlrjke Geschiedens, &c .

OrrhOptera, by W . De Haan and Hagcnbach ; p. 165 , PI. 22,
fi 5

t Dumeril, from th i s structure, gave these insects the name
of Physapoda (Zool . Anal . p. Mr. Haliday ,

who first
character ized the order, gave it the name Thysanopoda, bu t
substi tuted Dumeril’s name for i t in a synopsis of the order
g iven in W alker ’sHomopterous Insects, inthe col lect ion of the
Br it ish Museum

, p. 1094.
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si de of the leaves. Passerin i describes the Thrips as
deposi ti ng in th e month of Apr il fou r or five eggs on
each bud

, and as th e i nsects breed to th e end of
autumn , thei r numbers become excess ive.
Dr. Harris speaks of the peach - trees in the Un i ted

States su ff eri ng at times severely from th e attacks of
a speci es of Thr ips . They are found beneath the
l eaves i n l i ttl e holl ows, caused by thei r i rr itati ng
punctu res.
The fol lowing arrangement of the order is der i ved

from Haliday
'

s l ates t v i ews of the group , publ i shed
a t th e end of th e Catal og ue of H omopterous Insec ts
i n the Bri ti sh Museum ( par t iv. ; Four wel l
f i l l ed pl ates acc ompany th is, whi ch contai n figures and
di ssecti ons, and me tamorphoses of the vari ous gen era .
Mr. Bal i dey thus di vides them

FAM I LY I.—TUBULIFERA.

Abdomen furn ishedwi th a tubular segmen t i n both
sexes

,
the femal e wi thou t a borer. Anten nae eigh t

j o in ted . The i nsects walk slowly, and do not l eap .

G enus Idolotim'

ps conta ins thre e spec i es, nati ves
of Austral i a. They are furn ished with three oce l l i ,
th e anteri or of wh ich is distant from the others. One

of these ( I . spectrum) i s th e largest of the group , being
fo ur l i nes and more l ong. I t is figured onP1. 5, fig . 10.

Genus Phlaeothm'

ps ni n e speci es are desc ribed,
s ome of which l i ve i n flowers, an d others i n c lusters
u nder bark . The oce l l i ar e equ idistan t.

FAMI LY IL—TEREBRANTIA.

The females are furn i shed wi th a borer, wh ich is
c ompressed, sharp , an d four - va l ved ; i t is concealed i n
a ven tral cut of th e last segmen t of th e abdomen .

Nsunom an.

ORDER I .— NEUROPTERA.

TH I S i s a rather large and important orderof fou r
w inged i nsects, conta ining th e

‘voraci ous Dragon -flies,
wi th their aquati c larvae ; th e cur i ous Ant- l i ons, the
pi tfal ls of whose l arvae are so interesti ng ; the Lace~
winged fl i es

,
whose l arvae are so usefu l i n reducing the

n umbers of pl ant l i ce ; the s trange Scorp i onfl i es, and
other fam i l i es. The fol lowing are th e leading charac
ters of the order — The mouth is furn ished wi th trans
versely movabl e jaws. The wings

,
which are four i n

number
,
are general ly l arge and beauti ful ly netted with

n umerous areolets (hence th e name Neuroptera) ; the
h i nd pai r are very seldom folded

,
and general ly sim ilar

to the fi rst pai r. The la rva has six j o i n ted l egs, and
the pupa i s vari ous in the d iff eren t famil ie s. I n some
it is qu iescen t, and has the l imbs folded over the breast
i n others i t i s acti ve , and resembles more or l ess n early
the perf ect i nsect. These insects have n o sting

,
and

the body is general ly long and slender
,
and of a soft

consistence . Mr. \Vestwood, taking the transforma
t i ons as th e ground of the distribu ti ons of these i nsec ts

,

forms them in to two primary div i si on s
DIV . l . Bromoarnortc NEUROPTERA. This

di vi si on con tains the Neuroptera with anactivepupa,
which u ndergo what Mr. Macl eay has cal l ed asubsemi
compl e te me tamorphos i s . To thi s bel ong the Psocz'daz
an d Termitz'daz, the l arvae of which are terrestri al , an d
the L ibellu lz’dw, Ephem rz

’

daz, and Perh
'

d ce, which are

aquati c i n the ir preparato ry states.
DIV . 2.

— Sunsscaononruorrc Neusorrsaa.

This second di vi si on con tai ns those Neuroptera wh ich
have qu i escen t and in complete pupae, acqu iri ng, how~

ever, the power of l ocomotion shortly before they assum e
the perfec t state. This di visi on contai ns the fam il ies
of the Ant- l i ons (M ym eleonidce) , Lace - winged fl i e s

th e Sz'alz'dce,Panorpth'w or Scorp ion
fl i es, Rapbidiidaa, and M antispvkz

’
w.

Faminv—TERMITIDZE ( W hite Ants) .

The W hite an ts have been formed by some au thors
i n to a separate sub—order call ed Isoptem , from the
wings being of equal si ze. They form a strange
fam ily which has been l ately monographed by Dr.

Hagen of Konigsberg. Each species of these insects is

The antennas are general ly n ine- j o i n ted. The i nsects
of th is fam ily l eap.
In th e firs t tr ibe ( S tenoptera) , so cal l ed from the

sl enderness of th e wings
,
the borer of th e femal e is

curved i nwards.
The genus [Idiot/trips contai n s one spec ies (H .

hazmorrkoidalz
'

s) , wh ich is broWn, and has the ti p of

body reddi sh . This i s th e in sec t often cal l ed by
nurserymen the “Thri p . It is mest destru ctive i n
hot- houses, attacking the leaves of pl an ts.
The genu s Sericotkmps, so cal l ed from its downy

body
,
con tai ns a very acti ve species ( S. Staphylinus) ,

ofte n met with i n th e flowers of th e W h i n.
In th e genus Thrips th e body is

“smoothish . Mr.

~

Bal idey subdivi des th is i nto five sub - genera. One of

these (Aptinothrips) has not th e sl ightes t trace of

wings. I t was long before he found the mal e of this
i nsec t

,
an d was almost i nduced to th ink that, l ike

Cynips, the insec t migh t be u n isexual . At l ength
,

a t th e season of hay -harvest
,
he di scovered themal e ,

though i t is so excessi vely rare tha t th ere is per-haps
bu t one to several hundreds of th e femal e.
The L imotlrrz’ps cerealiua an d its ravages have been

alluded to above.
Of Thrips proper, twen ty - three Species are descri bed

by Mr. Haliday ; one of these (T. urtiéw) he describes
as be ing very partia l to yel low flowers

, Such as the

Butte rcups , Eschschol tz i a, &c.

I n the second tri be ( ColeoPtrata) th e hemelytra are
of the length of the abdomen , an d are bl un t and c ori
aceous ; hence the n ame. The borer of the female is
recurved.
The genus M elanthripa, so cal l ed from th e deep

black c ol our of th e speci es, has the antennas with ni ne
disti n ct j o i nts . In the genu s there are

five joi nts.
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of three ki nds—mal es , females, and neu ters the m al es
and females are winged

,
the n euters are apterous. They

are oblong, depressed i nsec ts i n the ir winged sta te . The
wings“ easi ly fal l off .

The nests of the Term ites are very vari ou s i n structure .
Some bui l d nests i n trees as l arge as a. sugar- liogshead,
and formed of gnawed fibres of wood cemented wi th
gums ; o'th ers raise col umns over the ir subterranean
gal l eri es

,
th ese columns b eing surmou nted by a dom e

or proj ecti ng roof. Such columns and the i r roofs are
formed of

I

clay col l ec ted by the l arvae and pupae ; they
are fu l l of cel ls, and many are often found toge ther,
l ooking l ike a group of giganti c toadstool s. The nest
of th e Termes bellicosus consists of two or more conical
fewers, whi ch soon multiply , an d a t l ast they touch each
other and become cemented toge ther i nto a h il l ock five
orsix

'

yards h igh
,
and nearly as much in diameter . The

pyramid of Cheops, one of the lofti est works of man , i s
four hundred and eigh ty fee t h igh— that i s, about on e
hundred times the height of a man ; whi l e the pyramid
of

,
th e termes i s at ' l east‘ a thousand times higher than

the i nsect.
“ In the Travels i n Cen tral America during 1843 to

and Plate 2 of i t
, Count Fran cis de Caste l nau ,

known to en tomol ogi sts by h is n ame L aporte
,
has gi ve n

a scen e on the Serra da Mantiquerra i n Braz i l , where
the n ests of the Termi tes t'ower over th e mul es and
pass ing travel l er

,
l ike col umns or bou lders ; giv ing as

d i sti nctive a'

character
'

to th e l andscape , as the immense
jo i nted cactu s or the palm trees in the sam e plate .
Th i s spec i es seems to be the Termes cumu lana.

The Termesflavicollz
’

s i s a l arge wh i te an t, common
i n the d istri cts watered by the upper Amazon . Mr.
\Val-l a‘ce describes i t as i nhabi ting hol es i n th e earth
abou t the roots of rotte n trees. ’ I t is much i n requ est
wi th th e great an t- eater

,
M yrmecophaga jubala— a

great gourmand of an ts
,
as h i s n ame impl i es . The

Ind ian s also high ly esteem thi s Spec ies as food. Mr .
W al lace adds, that the i nsects are al so eaten al i ve or
roasted bu t i t is n ot the abdomen i n th is case wh ich i s
u sed

,
bu t th e enormous head and thorax , which contai n

a considerabl e mass of muscularand other matter. To
theEuropean t hese in sects are n ot agr eeabl e , on accoun t
of a b itter taste wh i ch they general ly have ; bu t thi s
taste seems .to consti tute part of the rel i sh to th e Indian
when eating them ;
Some of the BrazilianW hite an ts form con i cal h i l l ocks ,

but n ot .with the broad base and tapering poin t of th e
Afri can speci es. The nests of the Term ites are occa
sionally overturn ed by the slaves, who scoop out th e
hol low wider

,
and use the struc ture as an oven i n which

to parch Indian ' corn .

In c i ti es they are sometimes very des tructi ve—hence
e very Braz i l ian lady keeps her fine robes in ti n boxes
and each gentl eman who pretends to a l ibrary m ust
often look at i t to see i f the Cupim, or W hite an t, has
n ot becom e a most. penetrating reader of his vol umes .
Captai n Burton , who lately travel l ed among the lake

regio ns of Cen tral Equator i al Africa , refers to the - ant
h i l l s of Somali l and form i ng an important feature in th e
l andscape. He al l udes to one spec ies, cal l ed by the
natives chkungu mchwa , as abounding .in th e sweet
red clay soi l s and i n coo l wet pl aces, where i t acts as

See Proceed ings of the Geograph ical Soc iety, p. 1 17 ; 1860

i Natural ist’s Sojoum in Jama ica.
1 Voyage of Semarang , vol. i i ., p. 410.

aExcursions , Adventures, and F ield Sports in Ceylon , vol.
i i . , p. 365.

scavenger ; he adds
,
Indeed

,
withou t it '

th
'

e coun try
would be rendered impassabl e.“ He foun d that i t
avo ids heat

,
sand

,
and ston e. In som e distric ts th i s

species i s m ost destruct i ve. A mud bench wil l be'

pierced and dri l l ed by an army of these i nsec ts i n a
single n ight ; and heaps of reeds, placed u nder bedding,
are i n a few hours con verted i nto a mass of mud .

Captai n Burton says that th e nati ves take the largest
and fattes t ki nds of W hi te an ts, an d after boi l i ng th em
i n waterwi th a l i ttlesal t, th e mess is eatenas a rel i sh
wi th th e i r i ns ipi d ugah

' or p orr idge. He observes -that
in these distric ts th e W hi te an ts seem to h av e wi th i n‘
themse l ves a c istern of l i ving water i n the dziest pl aces

“

they find no difiiculty i n maki ng a clay paste for the ir
gal l eries. W r iters have explai ned th is by a conj ecture

,

that the ir Creator has given them vi tal force to com
bi ne the a tmospheri c oxygen wi th the hydrogenof the i r
food. Our travel l er n oti ced these i nsects ri si ng on
thei r wings from the ground i n masses

,
which resembled

th i n curl s of smoke . I t was general ly at even tide .
After flying a few yards th e wings drop off.
In the W est Indies Mr. G ossehas seen on e o f the

parrots, the yel low - bel l i ed Parroquet
,
bui l d its nest in

the deserted n est of a W hi te an t. Snak es and l izards
take refuge i n th em

,
and deposi t th ei r eggs there . Thé

substan ce of the nes t form s an excel len t fuel , as i t b urn s
readi ly, with a flame and gl owing brightness - l ittl e
inferi or to coal . Mr. Gosse adds , “As no ammon iacal
smel l proceeds from i t, and as i t consum es in to a clear
wh i te ash , I conjecture that th e substan ce is of vegs
table origin . It is sough t after i n those distri cts and
seasons i n wh i ch the m osqu i toes mak e a m ore than
endurabl e pest, i n order to be burned i n a chafing - dish
as i t gi ves ou t a good deal of smoke

,
whi ch ' i 's' the onl y

weapon tha t those form idabl e , though minu tewarriors
fear . The smoke cl ears th e house of th e insect- hosts
i n a few seconds

,
and i s much preferable to that of wood

,

because far less pai n ful to th e eyes .” 1‘
Swarms of th e wi nged mal es and femal es enter th e

h ouses i n Jamaica i n the spring, much to the annoyance
of the inmates . They flock to th e l igh ts

,
and cast thei r

wings volun tar il y.

Mr. Arthur Adamsi noticed i n Born eo a spec ies of
W hi te an t wh ich builds a l arge hemi spher ical n est on the
trunk of trees, formed of finely- comminu ted leaves an d
mud. The i n teri or consi sts of great numbers of cancellz“,
separated by wal l s and passages

,
wh ich are thronged wi th

the smal l soft - bodiedinhab itants.

“Onbeing disturbed the
big- headed soldi ers make absurd and impoten t attempts
to defend the i r queen and helpl ess workers , who imm e
diately reti re ,

wi thi n the recesses of tn c i ty .

” W he n
vi ewed from a l i ttl e di stan ce , th is nest'looks l ike a grea t
vegetabl e excrescen ce , or wen , growing from the bol e
of the tree.
L i eu tenant - col on e l James Campbel l ,! formerly of

the 48th and 50th regim ents
,
and who for several years

held a h igh command i n Ceyl on
,
publ i shed an interest

i ng work on Ceyl on . He refers to the fearfu l ravages
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the Pteronarcys resemb l es an amph ibi ou s an i mal i n i ts
h ab i t of l i fe , and may be des ignated “

e
‘

u Insec t Proteus
among the wi nged Ar ti c ul ata—. th e represen tati on i n
“

structure , as i t; appears to be i n hab i t, of th e P roteus
“

of Vertebrate. Its organ s of respirati on ful ly j usti fy
‘us

’ i n i n sti tu ting thi s comparison . The tru e Proteus
has both lu ngs and branchim; and a similar conforma
ti on of s tru cture ex i sts in P teronarcys, i n so far as the
:ramified trachese being the di rect recipi ents of atmos
fpheric air ; are to be regarded as th e represen tati ves of
l ung' s.”—L i n n . Trans ,

vol . xx.
,
p . 433.

Most
_

of the Canadian Perl idae i n the daytim e re treat
“

to the cracked fissures of decayed trees. Mr. BarnstOn
Lnoticed that the spec i es cal l ed Capm

'

a vernalz
’

s comes
‘

out of th e water i n th e nymph state i n the cracks of th e
ice

,
and casts its ski n there ; th is i t does when the

thermometer i ndi cates that i t i s freez i ng .

FAM I LY—EPHEMERIDE (AIay F lies) .

This is a fam ily of important insects , see ing that they
furnish

'

much food to fresh - water fish es . The antennas
are very small (Plate 6 , fig . 9,Ephemera vulgata) . The
mou th i s ne arly obsol ete i n the perfect insect ; indeed ,
i n th at state they only l i ve a few hours ; hence th e i r

.ZnameEphemera . The me tamorphoses _

of these i nsec ts
"are very i n teresting ; but space prevents me from enter

. ing on the deta i l. They abound i n New Zeal and. One
s pecies, E, albipennis, with white wings, i s common in
Europe. Swarms of th is species are often met wi th ;
they resemble i n th i s s tate a fal l of snow. The dead
bhdies are -at ti mes col l ec ted i n som e par ts of Europe
as

’

manure.

FAM I LY— LIBE‘

LLULIDZE (Dragon-flies) .

Dr. Hagen records forty - six British He

places them i n the fol l owing sec ti ons

TRIBE I .
—W ings not s imi lar ; the h ind ones d i lated at the

ase.

- Lower lipsmal ler than the palpi .
1 . Sub -fami ly IBELLUIJNA . Eyes s imple , not prolonged pos

teriorly. Larva of Libellula depressa, f igured Plate 6 ,
fig. .3 .

G enus L ibellula ,
wi th th irteen spec ies.

2 . Sub - fami ly Connunma. The eyes wi th a sl ight prolonga
t ion backwards.

Genus Cordalia , w i th four spec ies.
IV . 2 .

—‘Lower lip'larger than the palpi .
Sub~fami ly GOMPHINA .

—Eyes not contiguous, orscarcely so.

See his Synops is in Stainton’
s Entomologistfs Annual for

1857, p. 39.

Agrions are

The beaut i ful blue'damsel flies
That fluttered round the jasmine stems,
L ike w inged flowers or flying gems.

"

enus Gomphus.
—Eyes remote ; lower lip rounded at the tip.

Three Brit ish spec ies.enus Cordulegaster.
—Eyes sl ightly cont iguous, lower lipc le ft

at the end. One Br i t ish spec ies.
4. Sub - fami lyE scnnma.

-Eyes completely cont iguous .
Genus E schna —Anal angle of h ind w ings sharp in the male

and rounded m the female . Seven spec ies. Of these,
one spec ies (E . boreah

'

s) , prev iously to itsbe ingtaken in
Scotland by M . De Selys dur ing a short v i si t, was not
known asBritish so that the entomolog ist who examinescareful ly the mountainous . parts of th is country , mayexpect to meet w i th spec ies of Dragon-flies not yet re

corded as Br i t ish .

Genus Am en—In this genus the anal angle of the h ind w ing
is rounded in both sexes One Br it ish Spec ies.

TRIBE I I .—The fore and b indw ings in th is tribe are simi lar .
DIV . l .

—Antecub i tal nervures numerous.
5 . Sub - fami ly CALOPTEBYGINA contains the larger spec ies of

the tr ibe.
G enus Calopteryx contains two spec ies found in Bri ta in .
D-lv. 2 .

—W i th two antecub i tal nervures.
6 . Sub - fami ly AGRIONINA conta ins - the sr

'

naller spec ies of the

tribe.
Genus Platycnemw, with one Brit-ish spec ies , may be known

by the t ibiae be ing d i lated.

Genus Lestes, w i th five Br i t ish spec ies.—The t ibiae are cylin
dric

'

,al and the st igma of the w ing is large and oblong.

Plate 6 , fig. 1 , represents the L_ estes sponsa.

.Genus Agrion, with n ine Brit ish spec ies.
—Th is genus has thet ibiae cyl indr ical , and the st igma of the w ing is smal l and

rhomboidal .

“

The wings of theDragon - fliesare n early equal insi z e
an d form— a complete and beau ti ful p i ece of n etwork ,
wh ich resembl es the finest l ace wi th th e meshes between
fi l l ed wi th a pure, t ran sparen t, glossy m embran e . some
of the gen era have wings always expanded

,
even when

th e creatures are resting, so that they can on being
disturbed take _

flight i n an being no

n ecess i ty for th em to unfo ld thei r wi ngs . These
i nsec ts can fly 1n all directi onswi th ou t turn ing— back
wards and forwards, an d to the righ t or l eft, so that
to th ose inexpem

'

enced i n the ir habi ts they are very
diff i cul t of capture. The small er Dragon -flies are
equal ly al ert . Spec imen s are sometimes taken at sea
at great d istance s from land ; thus Mr . Dav i s m enti on s*
on e whi ch flew on board the vessel m whi ch he sailed
when she was five hundredmi les from land .

The figure
_(Plate 6, fig. 2) represents a fine New

zeal and speci es of Dragon fly named Petalura
rovez

’

.

to which the poet Thomas Moore refers .
Mr. Gosse , when inAlabama, noti ced _

a Ia1ge dragon
fly actual ly try to getsom e fi sh ou t of a shallow pool Th e
dragon -fly had been h awki ng to and fro over the brocik
some time ; .at l ength he dashed down into th e water
where a few of the fry were swimming, and made
qu i te a li ttle spl ash, bu t di d not go u nder. He rose
again immediately, bu t w ithou t success ev idently, as

,
he conti nu ed h is hawking as before. The fry darted
away i n all directi on s from the i n truder’s attack , of
course

, b ut so on reassembl ed and came to the surface
as before . The dragon - fly, not di scouraged by fai lure,
presently made another .pounce, and now succeeded

Entomological Magaz
‘ ine, -vol. v., p. 251.
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better
,
for h e i n stan tly settl ed for a fewmi nutes on a

twig onthe bank, as the ir manner i nvar i ably is when
they take prey, to eat i t.

FAM I LY—MYRMELEONIDPE (Ant- lions) .

A l arge and importan t fam ily of i nsec ts
,
the l ar vae

of which are cal l ed Ant- l i ons
,
from their d igging

p i ts and laying i n wai t . for ants or other i nsects,
wh ich, passing near the edge of theirpitfalls, often
tumbl e down , and when they try to escape are often
brought i nto th e veryj aws of the former by the shovel
l ing up of sand directed agai nst them when beati ng
a

' retreat. Plate 6
,

fig. 5
,
represents th e common

European spec i es Myrmeleonf mvnz
’

carius and its larva,
pupa

,
and its globular

'

cocoon.

The Afri can Ant- l i ons
,
and“ some of the I ndian

speci es, are very large , and have spotted wings.
The genus '

Ascalapkys, has l ong c l ubbed antennae.
Plate 6, fig. 3 , represents the Ascalaphus barbarus,
a speci es of th is very distinct genus.

FAM I LY—“

HEMEROBIIDZE ( Lace-wingF lies) .

There is a fami ly of i nsects, the grubs of which are
famed for th ei r wholesal e de structi o n of those noi som e
i nsects, th e pl ant - l i ce . Th is fami ly, the H emerobz

'

idce,
are generally of a pale - green colour

,
wi th four large

wings del i cately n etted wi th vei n s , from which they
have ob tai n ed the name of Lace - wi ng fl ies. Thei r
eggs are l arge and proj ecting

,
and have a bri l l i an t

golde n hu e
,
whence the i nsects are often cal l ed Golden

eyed fl i es . P re tty as they are, when taken in the hand,
they emi t . a most disagreeabl e smel l n ot easi ly got . .rid

of. The eggs are rai sed on a l ongish thread . Dr.

Fitch has thus described the process of thei r oviposi
t i on . Nature has furn ished these i nsects with a flu id
anal ogous to that whi ch Sp iders are pro vided with for
sp inn ing the ir webs, wh i ch possesses th e remarkable
property of harden ing immedi ately on being exposed
to .tl ia a ir . rW hen ready to drop an egg, the femal e
touches th e surface of th e l eaf

" with th e end of her
body

,
and then el e vating the l atter, draws out a sl ender

thread l ike a cobweb , hal f an inch long, or l ess, and
places a l i ttl e oval egg at its summit. Thus

,
a smal l

rou nd spot resembl i ng m ildew i s formed upon the

surface of th e leaf, f rom the middle of wh ich arises a
very slender

,
glossy

,
whi te thread

,
which is sometimes

spl i t at its base
,
thus givi ng i t a more secure attach

men t than it woul d have if singl e ." The grub l eaves
th e egg in l ess than a week after i t is deposi ted seve

‘ral of these eggs may ofte n be seen together
,
after th e

l arvae are hatched . Dr. F i tch has shown , that when
fi rst hatched , these grnbs feed ch iefly on the eggs of
i n sects, an d in this way must destroy great numbers of
noxiou s creatures. This

,
too, accounts for th e reason

:why the femal e places her eggs on these ha i r - l ike
pedi ce ls ; it i s to keep them from the attacks of thei r
own ki nd . As they i ncrease i n size, th e l arvae. become
truly aph is - l i ons,” l aying hol d of th e pl an t- l i ce, and
sucking out the ir ju ices. The jaws of these grubs are
long

,
and sickl e- shaped, and wel l fi tted to probe the

5 Dr. Fitch ’sReport on Noxious andBenefic ial Insects, p. 71.

Ham uoarrnm.

F ig . 154.

Hemerobndm
a Leaf with eggs.

b An egg magn ified.

c Female Lace-wing .

d M ale of do.

often narrow crevices an d fissures in which thei r prey,
l urks . Some of the speci e s cover themsel ves wi th the
skins of the i r v ictims

,
which are supported on their

backs by the radiati ng br istl es wh ich c l othe themi
W hen the l arva has attained i ts full growth , i t becomes
inacti ve, an d sp ins a cocoon the ta i l exuding a gl uti n~
ous secreti on , which hardens on exposure to the _ air.

The larvae con trac t and compress themsel ves int
-

q

cocoons scar'cely- dne- fourth the i r si ze
,
and from these

.

c ocoons com e fl i es double th e si ze of the l arvae“, as Dr..
Fitch remarks, i t i s l ike a fu l l - grown hen hatch ing
from an ordinary s ized egg.

M . Gueri n - Manevi ll e named a most l ovely species
of Hemerobius Chrysapa

'

M ar
-
z
'

onella, after Mari on
Frances

,
th e youngest of th e wri ter ’s daughters .

Dr. Hagen gives the nam es of th irty - two speci es of
Hem erobi idae as Bri t ish . These are placed i n seven
gen era as follows
Osmylus, 0 . Chrysops, a pretty , brown i nsect, wi th

the wings spotted with black ; i t i s met wi th in th e
month of June

,
and appears . to prefer s tony. rap id

streams which are fri nged wi th alders . The larva lives
partly i n water ; the cocoon is of i rr egul ar form , an d
composed of spun - s i lk .

'

In th is genus there are ocel l i
vis ibl e.
Chrysopa, fif teen spec i es . In th i s genus the ocel l i

are wanting ; the larva feeds o n Aphidae; th e cocoon is
i n th e fo1m of a barrel

,
and is composed of thi ck spun

si lk .

' For the names and characters of the spec ies
the reader i s referred to Dr. Hagen ’s SynOpsis, as we
c ann ot give them here.
S iayra,

'

two Species. The larva l i ves i n water, and
has been described by W estwood u nder the name of
Branchiostoma spongilla’

.

M icromus , th r ee spec ies.
H emerobius, seven speci es. The larva . of th e

spec ies of th i s genus preys on Aphidae, and clothes

i tsel f with the empty sk ins of its prey ; the c ocoon i s
oval , and of a gauzy silk en texture .
D repanopteryx, Coniopteryx ; the sp ec i es of th e

l atter are small, and covered with a wh i te mealy
powder. The l arvae l i ve on fir- trees , the Aphidae
frequenting which trees are. .their food ; the cocoo

'

ni s
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oval , and of close - spun si lk. The spec ies are from
th ree to four l i nes in expanse.

In th e fam ily Sialz'daz, whi ch inclu des Raphidia, Dr.
Hagen quotes five species as indigenous to our i sland

,

and ch aracterizes the family as hav ing the wings
deflexed ; the subcosta un i tes with the costa before the
apex of thewi ng ; the l abial pal p i are three- j o inted ;
the anal area is present, though in Baphidia it is very
smal l . The lar va has the mou th formed: for b i ting,
and is alway

scarni vorous.

FamiLY—SIALIDJE.

The S ialis lutarius is a dingy, bl acki sh i nsec t, very
common on the banks of p onds an d streams . They
deposi t the ir eggs in patches on th e rushes . The fl i es
must afi’

ord great store o f food to many of the smal l er
fresh - water fish. Angl ers who use artific i al fl i es i n
pursu ing thei r sport

,
frequently imi tate the gen eral

appearance and form of the S i alis. Its browni sh.wings
have a mul tipl i c i ty of ve ins ; the fore - wings are yel l ow
ish at th e base .

Rapkz
’

dia
,
four sp ec i es. In this family c omes the

great long- j awed Corydalz
'

s cornuta . Our figure is
that of Raphidia ophiopsz

'

s var notata (Plate 6, fig.

I n the fam ily Panorpidce, Dr. Hagen quotes five specie s
as Bri t ish . The fami ly is th us characterized —The
w ings are hori zon tal

,
n arrow ; th e subcosta un i tes wi th

th e costa before the t ip of th e wings
,
the mouth is pro

l onged l ike a beak
,
the l ab ial palp i are two - j oi n ted ;

the anal area is wanting. The l arva l i ves u nderground
,

and feeds on p l ants ; the pupa is qu i escen t, and is wi th
out a proper cocoon . In the genus Boreas the wings
are wan ting ; i n Panama. th ey are presen t.
Boreas huema lzle, i s sometimes fou nd on snow.

FAM ILY—MANTISPIDZE.

SUB- ORDER— TRICHOPTERA ( Caddz
'

sawormflies) .

THIS group of insec ts was. regarded by Kirby as

formi ng a distinc t . order from , th e Ne urop tera
,
to

which he gave-the name of Trichoptera, or hairy wi ngs,
from the hairs wi th wh ich th ey are usually covered.
\Vestwood and other au thors regard them al so as

disti nct from the Neuroptera ; we follow Dr. Hagen
in consi dering them merely. as a subdivisi on: of that
order.

Trichoptera i n th ei r early stages are aquat i c, and

inhabit cases wh ich are constru cted of vari ous mate
ri als, accordi ng to the spec i es or genus of the order.
Some empl oy grain s of vari ously col oured sand to
cover these cases ; others use smal l fresh - water shell s

,

and thus carry abou t with them a littl e museum of the
coverings of aquati c mol l usca of d i ff ere nt kinds ; others
f orm the o utsi de l i n ing of th eir case with smal l frag
ments of branches or needs. These cases . are usually
Open at the ends. In thei r pupa state they become
torp id ; but before becom ing pupae, the larvae, to keep
out the ir enem ies, and at the same ti me to al l ow free
ingress to water

, so necessary for th e ir very exis tence,
form a grate across the mouth of the case. This port
c ullis, as i t h as beenwell called, is spun across each

end , and is formed of a. silk spun from the anus of the
l arva). Degeer has described one of these grates. I t
i s form ed by a small , th ickish , circular lami na of a

dark - coloured silk, which becomes hard, and exac tly
fits the e nd of th e case

,
being fixed a. l ittl e wi thin its

margi n . It is pi erced all over with hol es, arranged i n
concen tric c ircles

, and separated by ridges which run

from the cen tre to th e ci rcumference, somewhat l ike
th e spokes of a wheel. Al th ough, for a considerable
time qu i esce nt in th eir pupa state , abou t the cl ose of
i t they can move ; they are furn ished wi th an appa
ratus to pi erce through the grating wh ich impri sons
them , otherwise they must p er i sh i n th e water. The
head of the pupa i s furn ished in fron t wi th .two hOoks ;
with these

,
before thei r l ast change; they make an

open ing in the grate. H aving escaped from th is, the
pupa mounts i n the water to the surface

,
and emerges

from i t. She then creeps up some plant, her. antennas
an d legs. each i ncl osed i n a separate envelope the

perfect - i nsect then gradual ly bursts from her case .
Plate 6, fig. 10, shows one .of the TrichOptera

‘ wi th
the Caddis - worm.

In North America
, Braz il, Australi a, New Zealand,

Panama, four spec ie s. Our figure shows the Pan
ama. communie or common Scorpion- fly ( Plate 6,
fig. 7

Th
)
e Scorp ion - fly can lord i t over the Dragon - fly.

Lyonet menti ons that he saw a scorpion - fly attack a
dragon—fly ten times larger than i tsel f. The Panorpa
brought .him- to the ground ,pi erced him repeatedly wi th
his probosc i s ; andbut for the eagern ess of the natural i st
who parted them

,
there Was no doubt bu t that the

Scorp i on—fly wou ld. have destroyed the L ibel lula. In

th is fam i ly comes . the strange genus Nemaptem , one

of th e Spec i es of wh ich is figured on Pl ate 6
,

fig. 6,
Nemoptera filipmm

’

s the figu re
, as in several o th er

i n stances, is cop ied from one of Mr. W estwood’s. In

th i s fam ily, too, comes th e genu s Bittacus, wi th. its l ong
l egs and very great rap tori al tarsi. These i nsects seize
and hol d other i nse cts with their great c laws.

A fami ly wi th raptori al fore legs, look ing like a

mi niature Man tis .
On l ately openi ng a nest of th e' curi ou s W asp

,
M y

rapetra scutellaris, from Mon te V i deo , I was much
del igh ted to get a c onsiderable number of a cu rious
Mantispa alive . In the former nest whi ch I had
descri bed, wings of th is speci es

,
wh i ch I al l uded to as

Hem mbz
’

us, occurred. These Mantispas jerked and
jumped about in the strangest manner ; when they fell
on . the ir backs they righted themsel ves most‘ curi ously .

They eagerly ate any small insects off ered to th em .

They were evidently parasi ti c in the nest
, as. th ey

occurred in great numbers . I desc ribed this i n sect at
a meet ing of th e Entomologi cal Socie ty of London ,
December 2

,
1861 .
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LEP IDOPTERA.
—INSECTS.

bu tterfl i es of the Bri tish Museum -

1s also an excel l en t
work.

The late George Newport
,

showed cl early
by many experiments

,
that i f insects were i njured

acc iden tally or i n ten tional ly in their larval or chrysal idal
states , these i nsects showed traces of the inj ury in th e ir
pe1 fect s tate . For instance , i f a foot was i njured m a
grub, or the pl ace where th e wing or ante nna would be
.
developed in the pupa

,
the foot

,
the W i ng, or o ther

organ
,
was defecti ve i n the perfect i nsect. Several

ser i es of experiments were made on Vanessa urticce

and Vanessa I 6, wi th compl e te success ; as th e result
'

of these
. experiments

,
the perfec t i n sects

,
wi th the ir

di m i nuti ve and newly—formed l imbs
,
were produced .

Some of these specimens are now deposi ted i n th e
cabin ets of the Bri ti sh Museum

,
and others i n th e

Hunteri an Museum of the Royal Col l ege of Surgeons.
The detai l s of the exper iments have been publ ish ed ;
so that th isphysi ol ogi cal questi on may n ow be regarded
as compl etely se ttl ed.

Many of th e L ep idoptera
,
when emerging from the

Chrysal is
,
disch arge a red flu id from the i r anus. This

flu id
,
when the n umbers of th e i nsects h ave been con

siderable
,
has l ooked l ike

,
and been taken for

, ashower

of blood. In 1553, i t is recorded th at a vast n umber of
butterfl ies swarmed over a considerabl e par t of Ger
many ; and where th ey aboun ded, plants, buil dings, and
e ven men were Spri nkl ed wi th red drops

,
as i f there had

been a shower of bl ood . The cause was apparen t
,
and

.men's m i nds were a t ease . Not so
,
however

,
at Aix i n

1608
, when the suburbs of that town and the country

adj acen t seemed to be covered wi th a shower of bl ood .

The i nhabi ta nts of al l cl asses were alarmed
,
and most of

them began to regard th e appearance as th e precursor
of some impending cal am i ty. Reaumur records that M .

Peiresc, a ph i losopher of the pl ace, al l ayed the fears that
began to prevai l . He had a Chrysal is, which he watched.

On hearing a fluttering he l ooked in to the box
,
and fou nd

that the i nsec t had emerged from its pupa state and had
left beh ind i t a red spot. This b e compared wi th the
s pots of the so - cal l ed bl oody shower

,
and found them to

b e exactly al ike he observed
,
also, that at the time a

.great numb
_
er

_ .
of butterfl i es were flying abou t

,
and that

the drops were not found onth e ti les nor on ; the upper
surface of stones

,
but ch iefly in p laces where rai n cou ld

not eas i ly come. The natural i st was able to dispel th e
fe ars and terror wh ich h is fel l ow - townsmen

’
s ignorance

had occasi oned.

- The Ett11ck Shepherd
,
as person ified by Chri stopher

.No1 th i n one of his fine imaginary conversations
,
full

of poetry and cri ti c i sm
,
and of ten man tl ing wi th fun

as we ll as occasional pawkin ess an d prejudices , i n tro
duces i nsects i nto h is p i cture of a calm summer

Peihaps a b i t bonny butte rfly is resting, W 1 fauld
'

ed

wings
, on a gowan no a yard frae your cheek ; and

noo
,
wauke

’

ning out o
’

‘

a simmer dream
,
floats awa in

- its waver ing beauty
,
but

,
as i f u nwill i ng to leave i ts

pl ace of m id - day sl eep
,
com i n? back and back , and

ron n’ and roun ’
,
on thi s side and that side, an d ettlin’

attempti ng) i n i ts capri cious happi ness to
Kirby and Spence, i p. 28

l Noctes Ambrosiana
,
vol. i., p. 158; 1855 .

fasten agai n on some brighter floweret,_ ti l l the same
breath o‘ wund that l i fts up your hai r sae refresh ingly
catches the airy voyager

,
and wafts her

_

away i n to
some other nook of her ephemeral paradi se ."
The Shepherd goes on to sp eak of other inhabi tants

of the mountai ns. Mony mi ll ion moths ; some 0’ as
l o ve ly green as th e leaf of th e moss rose, an d others
brigh t as the blush wi th whi ch she sal u tes th e dewy
dawn some yel low as the long steady streaks that
l i e beneath the sun at set, and others blue as th e sky
before h is orb has westered . Spotted, too, are all the
glori ou s cre atures’ wings—say rather starred with con !
stellations ! Yet, 0 s i rs, they are but cre atures 0

’
a

day !
“Gin a p i l e o’ grass straughtens itsel f i n si l ence you

h ear i t d isti nctly. I ’m th ink ing that was the noiseo‘

a bee tl e gaun to pay a v is i t to a freen’ on the i th er side
0
’ that mossy s tan e . The mel ting dew quakes ! Ay,,
si ng awa

,
my bonny bee

,
mai st i ndustri ous 0

"
God's

creatures ! Dear me, the heat i s ower mu ckl e for
h im and he burrows h imse l ’ in

fi

amang a tu ft o’ grass,
l ik e a beetl e

,
panti ng ! and noo i nv isibl e a ’ but rthe

yell ow doup o’ him .

"

Among arti sts we fi nd not a fewwho
a
have deri ved

excel l e n t h i n ts from the col our ing and vari egated
shading of the wi ngs of Butterfl i es. V andyck kept a
col l ection of the finer exoti c Butterfl i es

,
and Stothard,

th e Royal academic ian , kept a col l ection for th e same
purpose .

Mrs. Bray menti ons two Butterfl i es ofrwhich Stoib
ard was very fond the Species named Vanessa 16 and
Vanessa artiste by natural i sts ; th ey are al l uded to i n
the foll owing extract from h er “ L i fe of Stothard
About 1794 , the year in wh ich he was e l ected a Royal
academ ician

,
Sto thard “ pai nted a p i ctu re wh ich gave

rise to a. new and del igh tfu l combin ati on in his studies
of col our for his works. The c ircumstance whi ch l ed to
i t deserves n ot to: be forgotten . He was begin ning to
pai n t the figure of a recl in ing sylph

,
when a difiiculty

arose in
_
his own mi nd how best to represen t such'

a

being of fancy, A f riend who was presen t -said, f _Giv_

e

th e sylph a butterfly’s wing, and there you have it;
’

That I will ’ excl aimed Stoth ard ; ‘ and to b e correct,
I wi l l pai nt th e wing from

_th e bu tterfly i tsel f.’ He

immediately sal l i e d forth , extended hi s walk to the
fields some m i les d istant

,
and caugh t one of those

beauti ful i nsects ; i t was of th e cl ass (species) ccal l ed
the Peacock . Our art i st brough t i t careful ly h ome,
and commenced sketch ing i t

,
but not in the pain ti ng

room and l eavi ng i t on the
' tabl e, the - servant swept

the pretty l i ttle creature away before its portrai t was
fin i shed . On l earn ing his l oss, away went Sto thard
once more to th e fi elds to seek another butterfiy. But

at th is time one of the tortoise- sh ell tribe crossed his
'path

,
and '

was
’

secured. He was aston ished at
‘

the

c ombi nati on of col our that presen ted i tself to _
himin

thi s smal l but exqu is ite work of the Creator, and from
that moment determi ned to en ter on a

_new and del ight
fu

_
l.field—

_

the study of the. i nsect department f patuxal

hi s tory. He became a hunter of butterfl i es ; the more
he caught, the . greater beauty did h e trace in - their
i nfin i te vari ety

,
and he would often “

say that no o n
'

e

knew what he owed to th ese insects they had taught





PlEBID .E-H INSECTSo —A.NTHOCH ARIS o

This speci es was found by Mr. W allace on the i sl and
of Batchian am ong the Mol ucca i sl ands. Some of the
Spec i es have the wings black

,
marked with pal e streaks ;

the hi nd wings be ing of a ri ch yel low ,
b ordered, _spotted,

or l i ned with bl ack . The Ornithoptera Brookeana is

figuredw—Plate 9, fig. 2 . Speaking of th e spec ies of
Papilio proper, good authori ti es refer to th em as being
i nsects of rap id andpowerfu l flight ; it is certa in ly the
case with our Bri ti sh spe ci es. They take long c i rcu its

,

and retu rn after the l apse of a few minutes i n the same
direction , and of ten prec isely in the sametrack on wh ich
they set out.
A very i n teres ting gen us of the famil y is Parnassz'ua,

a genus of wh i te Butterfl i es wi th r ings of pi nk ish red
on the wings; “They are found on the moun ta i ns of
Europe

,
As ia

,
and Ameri ca. The abdomen i n the

femal e term i nates i n a horny pouch or plate. The
l arvae feed on sedums, sax ifrages, and such l ike alp i ne
p l an ts ; as befi ts res idents i n a c old region , they are
pubescen t . The fl ight of th e p erfect i nsects is de
scribed as bei ng sl ow and gracefu l u ntil distu rbed.
W hen pursu ed, P . Apollo and P . Pkwbus are c apab l e
of grea t speed .

W hen full grown“

, th e caterpil l ar of our Swall ow
tai l butte1fly no longer cats, but rests qu i etly on the
s tem of the plant, sedate and motionl ess . They
sometimes are for two days in th i s p os i tion , when ,
wi th a smal l wh i te web spun from the creature ’s
mou th , th e tai l i s fixed. W i th th i s fo undati on made

,

the larva m akes a fine wh ite si lken thread, the ends
of which are fixed, one on each side , near th e head .

Harri s has wel l described the after process I
c oul d n ot help admi ring with what care and pains he
worked to make i t strong : rubbing with h i s m outh
backward and forward wi th su ch a motion as the shoe
makers u se i n waxing the i r e nds. W hen fini sh ed, he
pu t his head u nder or through i t

,
an d the th read then

fel l across his back but th e thread now appeare d too
big for h im . After th i s h e remai ned two days more

,

during which time he shorten ed and grew th i cker
,
and

at length changed i n to th e Chrysalis.

” In May and
June the butterfly appears.
The fami ly P ieridce is readi ly known from the pre

ced ing by th e want of th e Spur on th e anteri or tibiae,
and by the abdom inal margi n of the posteri or W i ngs
form ing a distin ct channel for the re ception of the

abdomen . The l arva is more or l e ss pubescent , has no
tentacul a, and tapers sl ightly towards each extrem ity.

The head of the pupa i s always poi n ted, never bifid
or trunc ated. The Pieridm form an extensi ve g roup
of insec ts scattered o ver the whol e world . The pre
vai l i ng col ours i n the in sec ts of th is fam ily are whi te
an d yel l ow . Our common Cabbage - butterfly ( P ier

-is

Brassicce) , and Brimstone - butterfly ( Gonepterya: Rham
at) , are charac teri sti c examples of the family.

The spec i es of the genus Euterpe, with the ir broad
h airy head, are foun d in the NewW orld, as are th e
specie s of th e singular genu s Leplalt

'

s, i n wh i ch the
h ind wi ngs are general ly much broader than the fore
wings

,
and nearly orqui te as l ong. Some of the speci es

have a striki ng resemblan ce to the fam ily Heliconidae,
and not l ess resemble th em in the ir habi ts. Of the
smal l genus L eucophasz

'

a, with its del icatewings rounded

at the end , we have one spec ies, L . S inapis, which
generally frequ en ts ope n p laces i n woods, and fl i es
rather slowly with an u ndul ating unsteady moti on .

The larva f eeds on th e tufted v etch and bird‘s - foot.
tre foil (Lotus om iculalus) . The larvae of the numer
ous species of the genus Piem'

s are particularly attached
to the variou s specie s of Cruc iferae, and some of the

Br iti sh spec ies, in the ir larva state, are very destru c ti ve
i n ou r garden s, making i nroads on our cabbages, tu rn i ps,
Indi an cress

,
and mignonette ; wh ile in the Un i te d

S tates, One described by Dr. Harri s u nde r the name o f
P. oleracea, is equal ly i nj uriou s to cabbages, turnips,
and other garde n Cruciferae.

Some of the Indian an dAustral i an spec iesarevari ed
on th e u nder s ides w ith bright col ours, such as red and
ye l l ow, The mal e of a very commonAustralianspec i es
(Pieris nigrina) is wh i te above, whil e bel ow i t is
black , an d has yell ow marking on the fore w i ngs an d
red streak ing on th e l ower.
The grub of th e Pieris Cratwgi is often so very

numerous i n Fran ce as to occasi on great i nj ury to the

alm ond trees
,
whi ch are cu lti vated exten s i vely i n the

south. L i nnaeus cal l s i t “ the pest of gardens.” In

th e n e ighbourh ood o f Paris the garden ers , and those
who woul d preserve the i r _

fru i t trees, make a regul ar
practi c e of stripping the branches of as many of these
caterp ill ars at they can see. In th is coun try it i s n ot.
a very common insect ; but in the south of Fran ce ,
i f the alm ond pl an tati ons shou ld happen to b e attacked
two or three years in suc cessi on by i t

,
th e loss of thei r

leaves occas i ons th e destru c ti on of th ese valuable trees,
and every year the amoun t of produce i s materi ally
aff ected by the caterp i l lar of th is butterflyfi‘
The speci es of the genus Pier-is are very numerous .

Nearly two hundred are kn own , whose range ex tends
from the Arcti c regi on s to th e Tropics , and from the

Tropics to the most sou thern lands where bu tterfl ies
are met wi th .

The gen us Zagris, one species of wh i ch , Z .Euplzeme,
is found i n Spain an d in the Crimes, is s i ngul ar
among butterfl i es

,
inasmuch as the l arva spi n s a del i

cate si lken n et- l ike web on the stems of th e S inap is.
I t suspends i tsel f by a very fine transverse thread, an d
by the ta i l . The l arva grows very sl owly ; the i n sect
itsel f fl i es wi th great rap i dity.
The speci es of Anthockaris have the wings i n the

mal es tipped with orange, or wi th p inkish red ; they
are commonly cal l ed Orange - t ips .
The spec ies of the genus Callidryas are foun d both

in the NewW orld and i n the Old ; th e ir col ours are
most frequently yellow or orange , wh i le a few are of a.
chalky white above ; the femal es d iff er very much from
their partn ers. Mr. Doubleday tel ls us, that the perf ec t
insec ts appear i n a few days after the change from the
larva to the pupa s tate . They are powerful and rap i d
inflight, andfondof settling on flowers and themuddy
banks of ri vers and pools. I have heard Mr . Bates
narrate, how he has seen clouds of the males of on e
Species fly over the Amazon , nearEga. This hab i t of
congregating i n coun tl ess myri ads has been observed
by several writers. Sir Robert Schomburgh, when

Guerin Manevil le Essai sut les I-nsectes Nuisib les, Enc .

Mod.
,
vol. xv i i i . , p. 278.
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HELICONIDA’

B.
— INSECTS .

— ACR}EID 1E.

n e ighbourhood of Thi rsty Sou nd on th e 29th of May ,
1770, when he men ti ons th at h is par ty found a space
of thre e or fou r acres covered by m i l l i on s of them
on the w ing , and they noticed that every twig and
branch were l oaded wi th almos t equal n umbers at res t.
A speci es of this genus

,
wi th i ts characteri sti c brown i sh

red hu e and bl ack mark i ngs , i s represen ted on some
Egypti an wal l p ai nti ngs i n the Bri ti sh Museum . The
same speci es i s sti l l abun dan t i n Egypt and i n the
Medi terran ean dis tr i c t .
The speci es of H esti

'

a are butterfl i es of a l arge si z e ,
wi th sem i transparen t wh i t i sh wi ngs of rath er del i cate
tex ture

,
wi th the n ervu l es and n umerous spots on or

between the n ervures an d nervul e s and on the ou ter
m arg in

,
and sometimes th e marg in

,
black . Mr . Arthur

Adams observed a spec ies of th i s genus
,
HestiaL euconae,

on the Madpco S im a i sl ands ; and says that i t fl i es
sl owly over th e tops of th e bushes and i s easi ly taken .

FAM I LY— HELICONIDfE.

The family (Hclcfconida’) i s a very ex tens i ve on e ,
wh ich may be said to be peculiarlyAmerican. They have
el ongated fron t wings gen eral ly much rounded ex ter
nal ly

,
the ir h i nd wi ngs are narrow

,
and they h ave th e

costa]margi n al most doubl e th e l ength of the abdominal
,

whil e the l atte r margi n has no fold to form a chann el
for th e reception of the abdomen . The abdomen i s
el ongated , i s always as l ong as the wi ngs , and sometimes
l onger. The antennae are l ong and gradual ly cl avate

,

and the palpi are widely separated at the base and not
con vergent . Li ttl e seems to be known of thei r larva ;
the pupa i s sm ooth and is su spended by the tai l .
Lacordaire says th at those species w i th wh i te spots

on a black or bl uish ground ( as Hecate, Sappho, and
Antiocha) , only l i v e i n th e forests of Suri nam . They
fly i n a free and easy mann er

,
and do not ri se h igh .

The m ost common spec ies are those w i th red or yel l ow
spots on the upper wings and wi th n o radi ati ng marks
on the l ower

,
as M 'elpomene, Sara, T/iamar , and others .

They l i ve i n th e neighbourhood of habi tati on s and h ave
a bold u ndul ating fl igh t

,
rarely proceed i n a straight

c ourse , and yet are eas i ly captured . Some whi ch h ave
yel l ow or red spots on th e fore w ings and red or ful
vou s rays on the second (as D oris, Erato

, Cynisca, and
others) , are fou nd only in th e woods . They do n ot rise
h igh above the ground , and they fly qu ickly wi th a
sai l ing and sometimes wi th a bounding fl ight . The
speci es i n wh i ch yel l ow predom inates

,
mixed wi th black

,

su ch asEva
,
Eyina, Polymnz

'

a, &c. ,
for th e m ost part

frequen t woods. Those wi th very narrow wi ngs and
el ongated abdomen h ave an unequal jumpi ng fl ight an d
often al ight i n great n umbers on flowers

,
when they are

easi ly captured . Oth ers i n wh i ch the wings are not so
l ong, and the abdomen ex tends bu t l i ttl e beyond the h ind
wings

,
have a rap id unequal fl ight . Lacordaire has

often seen them rise suddenly i n to th e ai r and then im
mediately descend

,
wi th ou t ever sai l i ng w ith expanded

wings. He found them i n consequence diflicult to
captu re . The speci e s with more or less transpare n t
w i ngs (I tlzomia, such as Niscea

,
F lora, Gigle,

D iaphana, Gazorz
’

a
,
&c.

, rem ai n constan tly in the

FAtrrLY— ACRZEIDfE.

The fam i ly ACRZEIDJE
,

* so n am ed from the genus
Acrcea , i s regard ed as cl osely al l i ed to the Heliconidw

,

bu t m ay be at on ce di sti ngu i sh ed from that fam ily by
th e i n sects i n i t havi ng short

,
abruptly cl avate antennas ;

and from the n ex t fam i ly i t m ay be known by its poste
r i or wings, the i n n er margin s of wh ich do not form a
ch an nel to rece iv e th e abdom en . The wings i n m any
of the spec i es are sem i transparen t ; th e larvae h ave
m uch resembl an ce to th ose of Argynn i s, bei ng cylin
drical and Spi ny ; the sp ines are l ong an d set wi th
l i ttl e whorl s of hairs or more del i cate spi n es. The
pupae i n som e of them are furn ish ed wi th a few spi nes.
The perfect i nsects are n ot by any m eans showy

,

though there i s a l ivel i ness abou t on e or two of th e
Afri can speci es wh i ch i s very pl easi ng . These i n sects
resembl e th e Heliconidae i n m any parti cu l ars

,
and l ike

them frequ en t th e open parts of woods, and also the
shady parts , where a ray of su nsh ine that .has pierced
through openi ngs i n the den se fol iage of th e trees sh ines
on the scan ty undergrowth of l ow shrubs or herbage.
The fl igh t of th e speci es i s described as bei ng rather
sl ow and feebl e. The m etropol i s of th i s fam i ly or

sub - fami ly i s Afri ca
,
parti cu l arly i n th e western parts

,

such as S i erra L eone. In Asi a th ere are two species
on ly as yet known .

Doubleday : Gen. D iurn . Lep., p. 138.

deepest forests among the bushes
,
where they fly sl owly

wi th i n two or th ree feet of th e ground , al igh ti ng every
m inu te. on th e ground. They are soci al i n thei r hab its

,

being general ly fou nd un i ted i n l i ttl e soci eties more or
l ess n umerous .
On Plate 9 are fig ured two H elicom

'

ce from Mr .
Hewitsou

’

s works
,
where so many of the grou p h ave

b een so careful ly and beau ti ful ly il l ustrated . Plate 9
fig. 4 sh ows the H elicom

’

a Hermathena, and fig. 5

Helicom
'

a H ecatesz
’

a. That observer refers to th e
p ecul i ar gl and or appendage wh ich th ese i nsects have
a t th e end of th e abdomen . I t is con ceal ed between
th e valves of th e anus , bu t i s capabl e of bei ng pro
truded. In th e Lycorea Halia th i s gl and takes the
form of a rad i at ing tu ft of h airs

,
wh ich form

,
when

exserted , two feathered gl obes at th e end of the abdo
men . I n an other spec i es al l i ed to H elicom

'

aEiy tlzrcea,
th i s gl and is much devel oped . I t is i n th e shap e of
smal l fleshy bal l s of an orange c ol our. Mr . W al l ace
adds that, when th e i nsec t i s cap tured , th ese bal l s are
always exserted , and they gi ve ou t a pe cul i ar pen etrating
aromati c odou r whi ch som ewhat resembl es the smel l
of chamomi le.
One of th e first bu tterfl i es to a ttrac t th e noti ce of

th e n atural i st i n Jamai c a i s the H elicom
’

a Charz
'

tonia.

Its beau ty and singu l ari ty of form
,
th e gre at l ength

and l i ttl e breadth of th e wi ngs
,
th e l ength and sl eu

dern ess of the body
,
and the bri l l ian t con trasts of

col ou r, l emon - yel l ow and vel vety bl ack
,
together w i th

th e very pecul iar flapp ing of th e wi ngs i n fl igh t
,
as i f

th eir l ength rendered
'

them somewhat unwieldy
,
exci te

a sensati on of del ighted surpri se .
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FAM I LY—NYMPHALIDE .

The butterfl ies of th is fam i ly have al most withou t
except i on the fore l egs short and not fi tted for walki ng ;
th e tib iae and tarsi of th e mal e are oftencl o th ed at the
sides with a fr inge of fi ne hai rs

,
form ing a flattened

brush ; the tarsus cons ists of a s ingl e e longated join t,
blun t at the t ip , an d wi thou t c l aws (fig. th e eyes

F ig. 155.

and lab i al pal pi are l arge
,
the latter ex tend considerably

i n fron t of th e head ; the thorax is large , and the wings
are large an d ofte n greatly vari egated i n col our

,
and

marked wi th ocel lated spots ; th e l arva is l ong and
more or less Spi ned

,
i t is general ly not atten uated

behi nd
,
and is bl u n t at the end ; th e chrysal i s i s elongated ,

and i s simply suspended by th e tai l , hanging by th e
ex trem i ty of the body

,
and n o t girt across the m iddl e

by a ske i n of si lken thread .

Mr. Bates found ou t when i n Brazil how to d is ti ngu i sh
the sexes of th e Nymphal idae by the fore legs— th e
fore tarsi i n th e mal es have a few pai rs of m inu te
spi nes at th e ap i cal j o i nts

,
whi ch ar e n o t foun d i n

th e other sex. This di fferen c e prevai l s in the H el i
conidae

,
Satyridae

,
Erycinidae, and probably i n the

Polyommati.

The Pa i nted—l ady butterfly ( Cynthia Gardna
'

)
i s u n i versal ly d istr ibuted ; i t i s fou nd throughou t
Europe , As ia , Afri ca, and Ameri ca, i n Greenland , and
a specimen has been take n as far north as l a t. and
west l ong . i t h as al so been taken i n Terra de l
Fuego.
Vanessa Urticoe, Vanessa P0lychloros

‘

,
Vanessa Ata

lanta, Vanessa I 5, Vanessa Antiopa, Grapta 0. album,

and the Argynm
’

s and M elitaea genera , are al l nym
phalidous butterfl i es.
As i l lu strati ons of th e curi ou s l arvae o f th e Nymph

alidoe, and n o less curi ous angled chrysal ids, there are
figured two Specimens from th e work of Dr. Horsfield.

F ig . 156 i s the l arva of Acanthea pm
’

man
‘

a ; Fig . 157

the pupa of the sam e .

To the Nymphalidae bel ong th e genera
and Apatu ra. The former genus w i th i ts al l i es

,
Neptis

an d Athyma, abounds i n exotic Spec ies. One of our
rarer Bri ti sh butterfl i es bel ongs to th i s genu s. I t is
th e L imenitis S ibilla or th e W hite Admiral . The
larva feeds on the honeysuckl e .
On Plate 9, fig. 1

,
and 1 a , is figured Mr. Hewitson

’
s

exquisi te Amazon Butterfly (Catagramma excelsz
’

or) ,
one of a se t of tru ly gorgeou s South American Bu tter
fl i es

,
th e under sides of which are so curi ously marked .

Col umbi a i s part icu l arly r ich i n speci es. On Plate
9, fig . 6

,
i s figured Epicalia Pentla

'

a
, one o f a genus

the
'

sexes of whi ch diff er greatly— so much so
,
that the

males and femal es of on e speci es have been described
as tivo spec i es of two genera .

To th i s fam i ly bel ong many gorgeously decorate d
Bu tterfl i es , the m ales of wh ich are Shot over with viv id
purp l e

,
or wi th me tal l i c green and blu e.

Fig . 156. F ig . 157 .

Larva oi’ Acanthes primar ia.

FAM I LY— MORPIIIDZE.

In th is fam i ly of Butterfl ies are many of the l a rgest
and most br i l l ian t of the Di urnal Lep idoptera. Al though
some of the group are found i n Asi a and the As i at i c

In th is country we h ave on e of these
,
though i t i s

confined to th e southern parts. The Butterfly i s named
the “ Purpl e Emperor” (Apalm'

a Iris) .
The Caterpi l lar of th e Purpl e Emperor feeds on

sal l ows and on the poplar ; i t i s a pre tty obj ect , espe
cially to a col l ector, who much adm ires that si ngu l arly
armed h ead

,
whi ch has two horns on i t

,
somewhat l ike

a sna i l or Slug. Its col our i s pal e green , wi th Sl an t
i ng yel l ow l i nes an d a yel l ow stripe on each side .

The chrysal i s i s suspended by the ta i l on th e un der s ide
of a l e af. The male i s a truly beau ti fu l insect

,
having

for i ts basis col ou r bl ack ish - brown
,
wh i ch

,
as the i nsec t

turns to th e l ight
,
seems to change i nto the most bri l

l iant purpl e
,
th e col our vary i ng most su rpr i si ngly at

every tu rn
,
wh il e th e wh ite band and the broken wh i te

spots rel i eve th e hues in a manner that i s singul arly
charm i ng .

An i n sect from Sou th Ameri ca
,

figured i n our plate
(Apatu ra laara— Plate 9, fig. i s on e of a set

washed with Si l ver on the u nder Side , and hav ing the
finest “ shot” of green and blu e r unn ing ove r the
greater part of the upper w ings .
The Cclcenz's D ido i s a handsom e , th ough n ot very

showy bu tterfly
,
named by its first describer after the

Queen of Carthage , cel ebrated i n th e cl ass i c page of

V i rgi l . Mr . H . \V . Bates found i t an d o ther spec ies
of the genus very abundantly i n June

,
1852 , on the

ri ver Amazon. The spec ies figured (Plate 10, fig . 1)
i s the Ag'

rz
'

as Claudia.
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i sl ands
,
by far th e l arger n umber are pecu l i ar to South

Ameri ca . M . Lacordaire describes som e of the spec ies
of Morpho as flying maj esti cal ly round th e tops of trees .
Al though he spen t twen ty months i n Cayen ne , and
frequen tly saw som e of th ese

,
he was un abl e to capture

them , wh il e o thers d ifferi ng from them i n mode of
fl ight he occas i onal ly cap tured

,
as th ey jerked forward

to th e distan ce of e igh t or ten steps at a bound , and
thus progressed rap idly through the forests . Many of
th e sp eci es h ave on the upper su rface l arge m asses of
sh ining blue on a dark ground

,
and the u nder side of

the wi ngs is ornamented w i th m any ocel l ated spots.
The body i s smal l and slender

,
th e head of m oderate

size
,
and the eyes general ly l arge an d promin en t ; the

l abi al palp i are gen eral ly erect
,
smal l and wide apart

,

ge neral ly cl othed i n fron t w i th depre ssed scaly hai rs .
The antenn ae are sl ender, and end i n a very sl ender
cl ub the fore wings have the di scoidal cel l m uch el on
gated and always cl osed ; the h i nd wings of the m ales
are general ly furnished wi th on e or two tufts of hai r
n ear the base ; th e di scoidal cel l i s i n some open , i n
others cl osed

,
whi l e th e anal m argi n forms a deep g utter

for th e recepti on of th e abdomen . The an teri or l egs
are imperfec t.
Some of the genera, such as G’lorome D rusilla

,
and

Thaum nlz
’

s
,
are pecul iar to th e Old W orld

,
being re

stricted to Indi a and the Eastern i slands . Some of
th em seem as i t were to l i nk th i s fam i ly to Saty/ ridae.

One of these i s figured D rusillaM ylwclza
— Pl ate 10,

fig. 2— a n ati ve of th e Lou isi ade arch ipelago.

F ig . 168. Fig . 169.

.rmathusia Ph idippus.

Fig. 158 shows the pupa of Amalhusz
'

a P lzidz
'

ppus;

159 represen ts th e l arva ; one of the butterfl i es of the
East Indian arch ipel ago .

The M orphos are forest i nsects, rarely com ing i nto
the open grounds

,
and often flying for m i les al ong roads

and Open pathways. The ir fl ight is sl ow and undulat
i ng

,
but they are very diflicult to take on the wing.

FAM I LY— BRASSQLIDE .

FAM ILY SATYRIDZE.

FAM I LY—EURYTELIDfE.

The species are ch i efly n ati ves of the hottest regi on s
of the gl obe ; such as Asia, trop ical Africa , Braz il, and

The family BRASSOLIDE i s characterized by the very
strong body

,
th e smal l h ead

,
with very smal l palp i so

cl osely appl i ed to the face that they appear, when seen
from above

,
s imply to be two po i nts betwee n the eyes.

The fore l egs of the m al es are smal l and brush - l ike , and
have , as i n th e Nymphal idae, the tarsal j o i nts obsol e te .

The Spec i es are all i n habi tan ts of th e warmest regions
of th e NewW orld. The caterp i l l ar i s of a soc i al d i spo
s i t iou i t l i ves i n compan ies of considerabl e numbers i n
a cl ose web whi ch i t sp ins

,
and from thi s web i t comes

o u t on ly duri ng the n ight to feed . This caterpi l lar
changes i n to th e chrysal i s at th e beginn ing of April ,
and the butterfly appears i n abou t two weeks after.
The chrysal i s i s pale

,
spotted with dark red

,
and

marked wi th fou r si l very spots ; th e butterfly is of a
sombre brown ish - black col ou r

,
barred with yel l owi sh

brown
,
and i s sai d to fly very swiftly

,
and i t appears

only early and late i n the day.

The in sects of th is fam i ly diff er from th e bu tterfl i es
of th e fam i l i es .M orphz

’

dce and Brassolidw, i n havi ng
very l ong palpi,which are more or l ess erec t and cl o th ed
i n front wi th l ong porrected hairs th e h ind w ings have
n o praediscoidal cell , and the i nsects are general ly weak
com par e d wi th the stou t l arge spec i es so common i n
the precedi ng groups . They have a vast range , being
general ly scattered over th e worl d ; som e of them , such
as th e species of Chionobas are found i n th e arc ti c
regi ons— dusky

,
dull

,
brown ish bu tterfl i es

,
wh ich w i th

the ir lif e help , along w ith the flowers and grasses on
wh ich they feed

,
to enl i ven these dreary parts. There

are more speci es of th is fam i ly of bu tterfl i es i n Europe
th an a th i rd of th e whol e n umber of European di urna l
Lep idoptera ; they are gen eral ly of smal l or moderate
siz e

,
and their prevai l ing col ou r i s brown— hence the

name of Meadow Browns," given to them by collec
tors . The under surface of th e wi ngs is general ly orna
won ted wi th eye - l ike spots . The larvae are attenuated
beh ind

,
the body end ing i n a fork or two smal l ep ines ;

they are covered with downy hairs . The head is more
or less rounded

,
and is armed wi th two sp ines. These

caterp il l ars almost exc l usive ly feed on grasses
,
which

accounts for the ir wide geograph i cal d i str ibuti on . They
are not often seen

,
as they have the pecul i ar h abi t of

feeding only at n igh t. Many of th e spec ies, such as
our Janira. and others , i n th e chrysal i s state su spend
themsel ves by the tai l , wh i l e others, sti ch as Circe,
Semele, and others , are found to re ti re i nto the ground
to u ndergo the ir change i nto the pupa state . The eggs
are more or l ess gl obul ar . W e have el even Bri ti sh
Spec ies .
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In thei r fl igh t they are very rap id
,
the eye being

scarcely abl e to follow the ir movements. They are
fond of the hottest sunsh i ne

,
and i n rapi d i ty of wing

they rival the Hawk - moths . Our Engl ish col l ectors
have given them th e name of “ Skippers

,
from their

pecu l iar fl i tting movements. The caterp i l l ars are of

moderate l ength
,
cyli n drical , fleshy

,
and not spined .

They have a l arge head and a narrow n eck
,
and gene

ral ly l i ve in rol l ed - up l eaves ; hence Dr. Boisduval has
given the name of Involutz’ to th e d iv is i on which con
tain s them . The chrysal is i s e n ti re

,
and is general ly

withou t angul ar prom i nences . I t is attached by the tai l ,
and is girt rou nd the middle

,
being

,
however

,
sometimes

i nclosed i n a sl ight s i lke n cocoon among the rol l ed
leaves.
The chi e f character of th e fam ily consists i n th e

m iddl e l egs having a pai r of Spurs i n the m iddle of
th e h ind tibiae, a charac ter not m et wi th i n oth er
bu tterfl i es .
Mr . \Vestwood gi ves the fol l owing as the characters

of th e fam ily —The head i s often very broad
,
and has

INSECTS.
—SPH ING IDAS .

general ly a tuft of hairs at th e base of the
_

antennae
,

which are wide apar t and often term inated by a th i ck
club or a strong - curved book. The eyes are l arge and
very prom in en t . The l ab ial palpi are shor t and broad

,

and cl osely compressed against th e face ; they are
densely covered wi th scales

,
and the termi nal j o i n t is

often very m inute
,
scal el ess

,
and coni cal . The sp iral

tongu e i s very l ong. The forewi ngs have always four
branches to th e postcostal vei n ; al l r isi ng before th e
extremi ty of the disco idal cel l . The hi nd wings h ave
the anal porti on of th e ou ter m argi n often produced
i n to a l obe or tai l . The fore l egs are perfect ; th e tibiae
are shor t

,
and have general ly a horny flattened spu r

on the inside beyond the m iddle, which i s gen eral ly
conceal ed by l ong h airs. The pecu l i ar Spurs on th e
i n termediate l egs have been previously n oti ced . The
h i nd legs have general ly a pair of spurs bel ow the
m iddle and another pai r at th e tip . The tarsi are l ong

,

and have rows of shor t Spines ben eath the cl aws are
much ben t

,
are broad a t the base, an d h ave a deep

n otch i n the m iddl e.

H ETERO CER A.

IN th is great sect ion of the Lepidoptera are pl aced al l
those speci es i n whi ch the an tennae i s never term inated
i n a c lub

,
as i n th e preced ing group

,
th e Bu tterfl ies . In

the spec i es composing th i s group
, the antennae are fili

form , fusi form ,
or setaceous ; th e males i n many speci es

havi ng them beau t iful ly pec ti nated . There are not l ess
than n i neteen hundred Bri ti sh speci es known

,
and the

number of exot i c Speci es i s probably equal to that of
any group i n th e entire order of i nsects. Interes t i ng
as i t woul d undoubtedly be to dwel l upon these insects
i n the sam e deta i l ed mann er i n wh ich those composing
the preced i ng orders have bee n treated

,
we are com

pelled, by wan t of space and
_

other c ircum stances
,
to

give a very bri ef account of the Moths
,
which comprise

th e group Hetcrocera.

FAM I LY— SPHINGIDfE.

These i nsects are th e most robust and powerfu l of th e
whol e group . They are kn own in th is country as th e
Hawk - moths . The tongu e i n many Speci es i s very l ong,
be i ng adapted for reach ing the bottom of the l ongest
tubed flowers . They are cal l ed Sph ingidae from the c i r
cumstance of the ir l arva assum ing a posi ti on , when
al arm ed , resembl ing the figure of the emblemat i cEgyp
ti an Sph inx . Many of the speci es only take wing i n
the even ing

,
abou t twil ight ; others fly by day

,
as does

the Humm ing - bi rd Hawk - moth— so cal l ed from its

fl igh t and its mode of hovering on the Wi ng, after th e
man ner of th e Humming - b ird

,
wh i lst i t qu ad

‘s the nectar
of flowers.
The Sphinx convolvuli takes wing i n th e even ing ,

not flying
,
bu t darti ng like a flash of l ightn ing from

flower to flower ; its tongu e , which i s l onger than i ts
body

,
reach ing to th e bottom of the l ongest- tubed flower .

One of the best known and most un i versal ly distri
buted spec ies of Sph ing idae i s Achcronlia atropos ( th e

Death’s - h ead moth) , s o cal l ed from th e pal e Skul l
shaped spot on i ts thorax , which has caused i ts ap
pearance to be regarded wi th dread by the supersti ti ou s.
This moth some times comm its

'

depredati ons on the
s tores of the H i ve bee

,
a fact wel l known to api ar ians.

All the sp eci es of thi s fam ily are beau ti fu l i nsects
,

being, as i t were , pai nted i n th e richest and most
harmon iou s col ours . Som e of the Bri tish Specie s
are of great rari ty, as S . P inastri and D eilepizlla

Eup/zorbz
'

ce.

FAM I LY— E GERIDZE.

The family fEGERIDJE conta i ns th e moths known as
Cl ear - wings .

Fig . 160. F ig . 161.

Larva of Zeuzera
E senl i .

Cnethocampa processionca.

a male ; 1) female.

FAM I LY— BOMBYCIDZE.

The family BOMBYCIDZE con tains th e Si lk - producing
species ; the best known , an d that which produces the
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most valuabl e k ind
,
being the Bombyxmorz

'

, th e com
mon S i lk—worm being the l arva of that species. Many
other m oths bel ongi ng to th is fam i ly are si lk - produ cers,
parti cul arly th ose bel onging to the genu s Atlacus. To
thi s genus bel ong some of the l argest m oths

,
popul arly

known as Atl as m oths, and one of these i s n ow being
domest icated i n Algeri a and Brazil i n the sam e way as
th e common si lk - worm . This Speci es is th e Attacus
Cynthia . It feeds on the castor - oi l pl an t.
The “ Processi on m oth is wor thy of n otic e , cramped

as we are for space. I t i s a Common speci es i n Ger
many ( Cnellzocampa processionea) . On i ts l arva th e
fi ne beetl e

, Calosoma sycopkanta, feeds. Fig. 160

Shows the mal e and femal e. To th is fam ily also bel ongs
th e great G oat - moth

,
so destru cti ve to wi l l ow and elm

trees. Zeuzera /E
'

senli i s al so a destructi ve i n sect i n
th e l arva state to elm

,
horse—chestnu t

,
pear

,
and appl e

trees. Fig. 161 shows the l ar va.

Fig. 161 a.

Soc ial larvaeof (Eriogaster lanestris ) the Process ionary moth feeding
on the lime tree.

Fig. 161 a, represents .the gregari ous l arvae of

E
'
m

'

ogaster laneslris ( th e smal l Eggar) i nhabi ting a
general n est, whi ch they occasional ly enl arge , and from
which they issue at n igh t in search of food .

FAM I LY— PSYCHIDZE.

These are case - making m oths. The females are
wingl ess , th e l egs , antennas, and organ s of the m ou th

,

being almos t en ti rely obl i terated. A few sm al l Speci es
are fou nd i n th i s country. One

,
Oilcetz

'

cus nigrz
'

cans
,

occurs i n th e New Forest. W e gi ve a figure of th e
cases constructed by th is i n sec t i n i ts l arva state
Fig. 162

, p . 264. They are fou nd attached to th e
Leath and gorse in May

,
when the moth appears .

Some of th e Austral i an case - makers are of a l arge
Siz e . In fig. 163 i s rep resen ted the case form ed by
the lar va of OikelicusSaundersz’i. The case is grey

, of a
F ig. 163.

FAtrILY—NOCTUIDJE.

si lky textu re
,
an d strengthen ed

or protected by the add i ti on of
p i eces of sti ck . At th e l ower
en d i s a flexibl e aperture

,

through which the excrement
i s d ischarged . Through a tube
at th e upper end the l arva
c om es ou t to feed . These
cases are attached to vari ous
shrubs. S im i l ar cases are found
i n Sou th Afri ca .
The generati ons of the fem al e
Psych idae have been observed
to succeed each other

,
wi th ou t

the producti on of or access to
th e wi nged male

,
through seven

su ccess ive years— ( SeeS i ebol d
onParllzenogeneez

'

s. ) W an t of
space wi l l n ot al l ow of further
reference to the genera of th is

Th is is th e most ex tensi ve of
al l th e fami l i es of L ep idoptera ,
and to i t belongs th e bu lk of
the n ight - flying moths

,
and

they are consequ ently aptly
named Noctuz'da’ . In thi s
country al on e upwards of three
hundred spec i es are found.

The prevai l ing col ours of our
i ndigen ous speci es are sombre

,

brown
,
bl ack , grey, or thes e

i n term ixed occasi onal ly with
dul l reds. Some of the exoti c
speci es are much more h ighly
c ol oured . In this fam ily the
body i s robust ; the antennas

are usual ly simpl e ; the fore
w ings are narrow

,
under whi ch

the h i nd pai r are folded i n re
pose ; the l arvae are usual ly

LarvaotOiketicus Saundersn naked
,
have sixteen legs

,
and

and case. undergo th e ir transformation
under ground . To th is fa~

mily bel ongs th e c ommon Yel l owUnderwing (Trz
°

phcena

pronuba) , so frequent i n gardens, i n Strawberry beds,
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Crm c /n.

l eg m agnified i s th e tore l eg . The other figure , 6, shows
the head

,
one of the antennzc , and a part of th e thorax .

The fi rs t vol ume of Mr. Dal las ’s adm i rabl e catalogue

F ig . 160.

Chwrocydnus foveolatus.

of th e Hem iptera i n the Br i ti sh Museum con tai ns
descripti ons of these two fam i l i es

,
w i th many ou tl ine

figures of the genera.

FAM I L IES—COREID fE AND LYGZEIDfE.

Fig . 107 represents th e D ercplcrg/x Gray/ n,
from the

mou nta i ns of Ind ia .

One of the handsomest spec i es of the fam ily is the
D iactor jb hfacea , a l arge beau t i fu l fel l ow ,

w i th green
elytra and thorax

,
the thorax l ineated wi th yel low .

Its h ind l egs have the t ib iae cu ri ously d i l ated
,
and they

are col oured w i th red and yel l ow. Should i t fal l i n to
wate r i ts flat l egs en abl e i t to fl oat. I t i s a common
spec i es i n Brazil.

F ig . 167.

Dercptcryx Grayii.

Pl ate 8, fig . 2 , shows the pre tty red and bl ack
Lygccus pzmctum,

w i th th e wh i te dot on the end of its
liemelytron. Fig . 5 of that pl ate shows the pretty
sl ender Berg/ms tipulaa'ius.

The learned Swed i sh natural i st Sparrman, a pupi l of
L i nnaeus , v i s i ted Sou th Afri ca and discovered many new
and curi ous subjects both i n th e an imal and vegetabl e
kingdoms . Among the former was a cur ious member
of th i s fam ily .

"e He rel ates that on on e of h i s excur
s i ons at the Cape , as h e was seeking shel ter from the

sul try sun under . the branches of a l arge shrub , he
Ciui ex paradoxus of Sparrman—Pliyllomorpha paradoxa of

modern authors.

INSECTS . R15 1) Uvrmaa.

FAmu ss— GIMICIDJE AND TINGIDZE.

The Bed- bug ( Cimex lectularius) was formerly a rare
i n sect i n th is coun try . Old Moufi et ment i ons, that i n
1503 two l ad ies were th rown i nto a state of great al arm
by the appearan ce of b ug—b ites'npon them ; ti ll th e ir
phys i c i an

,
who was a natural i st

,
explai ned to th em the

i nsect cause o f the i r be ing spotted
,
they were afraid

that they had the symptoms of th e plague l The i r fears
were turned i n to l augh ter when they saw the l i ttl e flat
tened i nsects

,
whose noctu rnal attacks had marked

them . K i rby and Spence tel l u s that th ei r or ig inal
n ame i n Engl ish was Claim /re or W al l - l ouse. The
name Bug was n ot appl i ed to th em ti l l after J oh n
Ray wrote . I t i s a Cel t ic word s ign i fy ing a ghost or
gobl i n

,
and was gi ven to them most probably because

they were considered as “ terrors by night .
M E They

are d i fficul t of eradi cat i on when they ge t i n to h ouses .
On Plate 8

,
fig , 1 , i s figured the D ictyonota or Tingis

ulnar-um. Some of th e T ingidae, i f on a l arger scal e ,
would arrest th e attenti on of any on e by thei r exquis ite
beau ty .

The Capsi and P liytocoris grou p are very numerous.

FAM I LY - REDUVIIDZE.

observed th i s i nsect . I t attracted h is n otice by fal l i ng
from the branch : at fi rs t he took i t for a l i ttl e pal e
c rumpl ed l eafl et . G reat was h i s s urprise to fi nd a
curi ous l i ve i n sec t creep ing on“ th e ground

,
l ike a

smal l pi ece of with ered leaf wi th i ts edges turn ed u p
and gnawed by caterp i l l ars

,
wh i l e i t was cl ose ly stuck

over w i th prickles . The i nsect has been frequen tly
found si nce Span-man ’s time

,
and is new,

with others of
i ts congeners

,
wel l known to them under' the n ame of

P lzyllomm
'

plea (Leaf- shape) . It is of a tawny yel low hue ,
vari ed w i th d ifferen t shades of brown and red

,
and

is n ot qu i te hal f an i n ch i n l ength . Two spec i es of th e
genus h ave been met wi th i n Sou thern Europe . On

Pl ate 8, fig . 4 , i s figured th e P ityllomorpha paradoxa,
or Syromastcs paradoxus, as i t is n amed on the pl ate .

A l arge an d importan t fam ily.

The Reduvz'us personatus der ives its n ame of
'

per

sonatas, i .a. ,

“ the masked
,

” from the insec t i n i ts larva
and pupa states be ing covered with di rt, even on the
l egs and antennas

,
so as to al ter its appearance . Thi s

d i rt cons i sts of the dust
,
fragments of wool or cotton

,

and such matters as fly abou t rooms. I t i s preda
ceous, and is glad to make a meal of that much hated
rel ati on the bed—bug. I t i s not an u ncommon Bri tish
spec i es .
The forms of Reduvndae are most vari ou s . But to

Eu lg/ es P ctalocheirus, &c. , we can only refer. Bi shop
Heber was ev idently m uch annoyed by Hem iptera i n
the East. He says

“One of the greatest plagues we have as yet met w ith
i n th i s j ou rney i s th at of th e winged bugs . In shape

,

s i ze
,
and scen t

,
wi th the addi ti onal facu l ty of flying

,

they resemble the odor i ferous gen us too wel l - known i n
England . They came ou t i n hundreds and th ousands

In some of the old vers ions of the Bible Ps. xci
‘

. 5 is trans
lated, Thou shal t not need to fear any bugs by n ight . "



NEPID zE.

from every bush and every heap of ru in s, and so fi l l ed
our cab in s as to be scarcely endurabl e The m ighty
army settl ed on the wet pain t of th e ceiling,andremained
there bl ack and st i nking unti l the ants devoured them .

These l ast swarm i n my presence ; th ey have eaten up no
i nconsi derabl e porti on of my provi si ons , and have taken ,
I trust to the i r benefi t

,
a whol e box of blu e p i l l s ; bu t

as they do the ir best to cl ear i t of al l other verm i n , I
canno t but l ook on them with som e degree of favour.”

FAM I LY—NEPIDiE.

The i nsects of th i s fam ily are pre - emin ently carn i
verons

,
if that ti tl e can b e given to the l arvae of water

i nsects
,
and to small fish and rep ti l es . The largest

spec ies of the group bel ongs to the genus Belus
toma, from Braz i l . The antennae are very short

,
and

have four j oin ts ; th e term inal three be i ng more or l ess
branched , whi l e th e tarsi are two - j oi n ted . I t i s re

stricted to the warmer parts of th e world , i s aquati c ,
and eminently rapacious. Dr. Le idy descr ibes ano ther
gen us

,
u nder th e n ame of Perthostoma. The beak i s

short
,
strong

,
and poi nted , and the b i te i s exceedingly

ven omou s to the smal l er an imals:
The i nsects are found i n l akes

,
ponds

,
di tch es

,
or

tranqu i l waters
,
where they re ign und ispu ted mon archs

over i nsects and smal l fry . Mol l usca , the smal ler crus
tacea, and even smal l frogs and fish

,
become an easy

prey to them .

The i nsects of these genera qu i t the water when i t
is nearly dr ied up , or i s depopu l ated through thei r
voraci ou s appet i te .
The femal e of Perthostoma, according to Le idy, car

ri e s abou t on e hundred and th irty eggs on her back
unti l th e l arvae are n early i n a condi tion to make the i r
escape . W hen the ova have arr ived at maturi ty, the
in sec t casts the mass from her back

,
when they l ie a t

the bottom of the water u nt i l the young burst from
their confinemen t.
Pl ate 8, fig . 9, represen ts th e Naucorz

'

s cimicoz
'

des
,

a Bri tish spec i es . There are three Br i tis h spec i es .
The genus Ranatra i s l ong and filiform ; Nepa, or the
W ater- scorp i on , i s broad and flat, and has two l ong
anal setae.

FAM I LY—NOTONECTIDZE ( Water - boatmen) .

These i n sects are true swimmers ; thei r h ind legs
are greatly e l ongated

,
and edged wi th strong h ai rs

,

INSECTS— HOM OPTERA.

FAM I LY— GALGULIDJE.

A very curi ous grou p of insec ts ; rough on the upper
side ; and with a broad transverse head , an d pedun
cnlated eyes. There is n o Br i ti sh representati ve of the
fam i ly .

FAMi LY— HYDROMETRIDZE.

\Vho has not watched them Speeding by fits and starts,
l ike skaters on i ce

,
across the surface of our qu iet

'

waters

fearless walkers
,

” as Hugh Mi l l er observes , that
wi th true fai th i n the i ntegri ty of th e impl an ted in sti nct
n ever made shipwreck i n th e eddy or sank i n the pool .”
On Plate 8, figs. 7 and 8, th e Ger i -a

'

s lacustrzls' and
H

'

ydrometra stagnorum are figured.

SUB- ORDER—HOMOPTERA.

TH I S is a very extensive set of i nsects , i n whi ch the
upper and l ower wings are gen eral ly homogeneous. The
antennas are i n most of them very short and bristly.
L ist of fami l ies and genera of Br i ti sh H omoptera

S eer . 1 .
—TR IMERA. Three - j ointed tarsi .

Fam ily l .
— Cicadid<s . Cicada 1 .

Fami ly 2.
—Fulgoridaa. Pseudop/iana 1 ; Issus l ; Cixius 2 1 ;

Asiraca 4 ; Dclphaa: 1 9.

Bishop Heber’s I nd ian Journal , vol. i . p. 72 . Murray
,
1849. I

Fami ly 3 .
— Cercopz

°

daz. Smil'iu 1 ; Centrotus 1 ; Ledm 1 ;

Eupelia: 1 ; Paropia 2 ; UTopa 3 Cercopis 1 ; Aphro

p/wra 2 ; Ply/ elm 5 ; Acuceplmlus 1 1 ; Aphrodes 22 ;

Pkrynomorplcus 1 ; Evacanl/ms 7 ; Typhlocyba
.

30 ;

Bat-

racomorp/ws 1 ; P enthimia 1 ; Agalliu 4 ; [ dioce

rue 5 ; r
‘

l/[ acropsis 1 ; Oncopsis 1 ; Ja
ssus 1 .

SWOT. 2 .
— D1MERA . Two- jointed tars i .

Fami ly 1 . Psylla 2 7 ; L ivilla 1 ; Livia 1 .

Fami ly 2 ,
— Aphidcc. Aphis 2 1 ; Lac/mus 35 ; At/cerozdes 2 ;

Eri osoma 1 1 Adelges 22 ; Brysoc
rg/pta 1 I’leyllozera

1 ; Tlielaxes 3
— in all, n inety- s ix spec ies. In Mr.

c l ose toge ther
,
and form ing a blade

,
as i t were, to th e

oar - l ike propel l ing l eg .

Plate 8
,

fig. 6
,
exh ib its the curi ou s Notonecta

glauca, or “f ater - boatman . The name Notonec ta, or
swim-mer on the back

,
al l udes to the hab i t of th e in

sects wh ich swim in th is way . Their beak i s sharp ;
they pri ck very severel y with i t . There are th i r teen
or fourtee n spec i es of th i s fam i ly

,
in four genera ;

Carissa, ( separated wi th S igma by some authors and
placed in a fam i ly apart u nder th e name Corixidce)
P lea, and Notonecta.

A strange u se i s made i n Mex i co of th e eggs of
som e of th e aquati c H em iptera. The nat i ves of
Mexi c o cul tivate a spec ies of sedge cal l ed “

toulé,
”

on wh ich the aquatic i nsects deposi t th ei r eggs , th e
pl ace be ing one of those great marshy l akes call ed th e
Lagu ne of Chaleo. These sedges are c ol l ected i n to
bundl es and floated on th e water

,
where th e i nsects

are attracted to th em as pl aces on wh ich to deposi t
their eggs . The bundles l i e for abou t a month in the
l ake

,
when they are removed from the water and dr ied.

The myr iads of eggs are beaten from them i n to a large
cl oth . These eggs are cl eared

,
and si fted , and pu t

into sacks
,
and sold to the peop l e , who make of th em

a ki nd of cake or biscu i t
,
whi ch they cal l “ h antle.

”

I t i s described by M . Graver i as being tol erably good ,
but somewhat fishy i n flavour

,
and w i th an aci d tai n t .

The bundl es of sedge are aga i n pu t i nto the l ake , and
a fresh supply of eggs obtai ned . The insects whi ch
deposi t these eggs are ch iefly two Speci es of Corixa ;
one of them be i ng new ,

he n ames i t Cor i'xa f emorala ;
the other was descr ibed by Say, the Ameri can entomo
l egist

,
i n 1831 , u nder th e name of Com

'

ma mercenarz
'

a.



CICAD ID IE. INSECTS— FULG OR IDE .

Walker
’

l

s l ist , two hundred and fifty
- eight species are most lbvely , such as th e Ceyl onese Holinus maculatus,

recorder.

i u n i ts rettil
Family 3 .

— Aleyrodidce. Aleyrodes 2
—Walker gives 6.

dalk ’ n Zled W i th flowe y SpOte’ d Sted 0 P y

SECT. 3 .
- MONOM ERA . One- jointed tars i .

Fami ly Coccidm. Dortlzesia 6 ; Aspidiatus 3 ; Coccus—Walker
g ives 22 Species.

Fig. res.

FAM I LY— CICADIDZE.

A very ex tensi ve family of i nsects , gen eral l y
wi th broad head and clear wings

,
th e males of

wh ich have a drum wi th which the remarkabl e
noi se is produced . A specie s of Ci cada found
i n th e Uni ted States , has acqu i red cel ebri ty, and
i ts n ame

, Cicada septemdecz
'

m,
from each brood

requ ir i ng the i n terval of sevente en years for com
i ng i nto its winged state. Dr. F i tch remarks, “The
unusual l ength of t ime whi ch i t requires for compl et ing
i ts growth

,
and the per fect regul ari ty w i th wh ich every

generation
,
n umbering many m i l l ions of i ndi viduals ,

attai ns maturi ty so as to com e forth at the end of
seven teen years the enti re brood hatching wi th i n a
few days‘ t ime— has caused th i s m ore than any oth er
Ameri can in sect to be noted throughout the world .

The i nsec t dwel ls en ti rely in t imber land. They were
noti ced as l ong ago as 1715. The perfec t i n sect
deposi ts i ts - eggs i n many diff eren t ki nds of trees,
yet appeari ng to prefer those wh ich h ave the twigs Fulgora laternaria.

thick and robus t. The eggs are whi te ; th e young
when h atched have s ix l egs

,
of which the fron t pai r i s

by far the l argest
,
and armed on the under s ide with

strong sp i nes. I t drops from the tree and buri es i tse l f
i n th e ground by means of i ts fore l egs , wh ich are wel l
adapted for diggi ng. The pupa comes ou t of th e
ground i n th e n igh t ; “ th e warmth and dryness of th e
a i r by day woul d doubtl ess cau se i ts ou ter shel l - l ike
case to become stiff and crack open prematurely . I t
fixes i tsel f securely by i ts feet

,
i ts th i n coveri ng cracks

open i n fron t on the back , and ou t crawl s th e l arge
black

,
four - winged fly

,
with orange - col oured nerves

and red eyes.
Cystisoma Saundersn, wi th i ts pu ffed- up body l ike

a. Pneumora among the Orthoptera
,
is a strange Aus

tralian form .

Tettigareta tomentosa, described by th e wri ter , has
a smal l head and a strange rounded thorax ; it is
Austral i an .

The Cicadce and the i r n oi se , or musi c
,
are often

referred to by V i rgi l and Anacreon , and other Greek
and Lati n poets .

FAM I LY—FULGORIDfE (L antern-flies) .

Madam e Merian was th e fi rst who stated th at th e
great South American Lantern -fly (F ulgom kitemaria)
was l um in ous. Modern travel l ers have n ot been ab le
to detec t th is lumi nosity bu t i t may neverthel ess exist
a t times and i n certai n sta tes of the atmosphere . I

have asked Mr. Bowring of Hong Kong abou t the
Ch i nese species

,
and he told me h e had never seen any

lum inos i ty i n th e Hotinus candelarius (Plate 8, fig. 14 ,

F u lgora ccmclelam
'

a) . Fig. 168 i s that of F ulgom

lnternaria.

The Fulgorae are a curi ou s group . Some are. real ly

ve ined upper wings ; the l ower wi ngs are bl ack , the base
of a beau ti ful bl u i sh - green .

Of th e Afri can speci es there i s Pyrops nobilis, grey
and ochraceous

,
with white w ings ; upper wings and

head th i ckly dotted with bl ack .

l
’

ctus ser ratus from So uth America , wi th h is saw
l ike beak

,
is a strangely - col oured Lan tern - fly.

Among the Fulgoridae, bu t wi thou t the proj ecti ng
forehead

,
may be men t i on ed the very beau ti ful genus

Apkama . They are ch i efly from the East.
The Lyst-raz have broader heads (Pl ate 8, fig 12

,

Lystra pulverulenta) . They are chiefly from Sou th
Ameri ca .

The P /tenaa: auricoma has th e head an d end of th e
abdomen covered with great p atches of a yel l owi sh
c ol oured waxy matter .
The species of Paeciloptera (F lamand Pochazia) are

most curi ous. The wax of some of th e Flatae i s co l
lected, part i cul arly i n Chin a an d the East Indi es,

’

where i t i s manufactured i nto candles.
The D elpham sacclzarivora of W estwood is most

destructi ve to th e sugar cane i n the W es t Indies.
Eurymela i s a pretty, broad - headed , Austral ian

genus ; some of the spec i es are deep brown , wi th wh i te
spots .
Ancym i s a curi ous genus descr ibed by the wri ter ;

the Speci es Ancym appendic ulata (Plate 8, fig.

i s so named from the curi ou s l i ttl e appendages to th e
wings . I t i s a n ati ve of the coast of the Gu lf of Martaban .

Ackz
’

lus i s a genus ofAu stral i an Homoptera described
by Kirby

.
The spec ies (figured Plate 8, fig . 11) is of a

redd i sh vermi l l i on hu e .
There are abou t th irty speci es of th e great group i n

the Bri ti sh i sl ands ; they are i n cl uded i n th e fam i l i es
Pseudopham

’

da: and D elphacidae.
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PLANT~L ICE.
—INSECTS.

—Coccrmn.

over th e k ingdom ; so that a supply cou l d not be
obta i ned for the n avy .

Plate 8, figs . 16 an d 17
,
shows the Aphis rasce the

former figure represen ts the mal e
,
th e l atter the femal e

of that speci es ; the figures
,
of course

,
are very highly

m agnified.

ERI OSOMA.
— Thi s genus

,
so cal l ed by Leach from i ts

seem inglywool ly body
,
has n o tubercl es at th e end of

the body for th e secre t ion of honey—dew. The an tennae
are shor t and the fore wings have simpl e obl ique d is
ooi dal n erves .
To th is genus bel ongs the Aphis lanata or A . law

'

gera of au thors , which is so destructi ve to the stems of
appl e trees. Mr. Knapp has given a most excell ent
account of th is i nsec t* as observed i n on e of th e western
Engl i sh coun ti es . He s ays— “ Our apple trees here
are greatly i nj ured

,
and some an nually destroyed

,
by

the agency of what seems to be a very feebl e i nsect .
W e c al l i t

,
from habi t or from u nassigned cause

,
the

‘Ameri can bl igh t
,

’ th i s n oxi ous creature being known
i n som e orchards by the more sign ifican t n ame of ‘ whi te
bl ight.’ In th e Spri ng of the year a sl ight hoariness is
observed upon the bran ches of certai n species of our
orchard frui t. As the season advances th is hoar iness
i ncreases ; i t becomes cottony , an d towards th e m iddl e
or th e end of summer the under sides of some of the
branches are i n vested with a th ick

,
downy substan ce

,

so l ong as at t imes to be sensibly agi tated by the ai r .
This substance on cl ose exam inatio n is found to conceal
a great number of smal l W ingl ess creatures, busily
engaged i n suck ing the ju ice of the tree . This they
e ff ect by means of a beak end i ng i n a fi ne bristl e . This
i s i n s inuated i nto the bark and the sappy part of

_

the

wood , and through i t the creature ex tracts , as through
a syringe

,
the sweet l iquor th at forms as i t were the

l i fe—blood of th e bran ch . Thi s long bristl e i s n ot to
be seen i n every spec imen . In those possessing i t

,
i t

i s of diff eren t le ngths
,
and is usual ly kept cl osely con

cealed under the breast. In th e younger spec imens i t
m ay be seen pro trud ing l ike a fi ne term i nati on to the
anus ; but as the bodies l engthen , the br istl e i s soon
conceal ed from v i ew .

Mr. Knapp conti nues as fol l ows : The alburnum
,or

sapwood , being thus wounded, r ises up i n excrescences
and nodes all over the branch and deforms it ; th e limb,
depri ved of its nutriment

,
grows si ckly ; the l eaves turn

yel l ow , and the part per ishes . Branch after bran ch
is thus assai led

,
unti l“ they all become l eafless, and th e

tree d ies .”
The Eri osoma

,
not h avi ng wings

,
is dispersed by

means of th i s downy cover ing
,
which i s wafted by the

w i nds i n smal l tufts
,
so that the creature i s con veyed

with it from tree to tree throughou t th e .whol e orchard .

In th e autumn this substance is gen erally l ong
,
and the

i nsects be ing dispersed by the w i nds and rains wh i ch
are then preval ent

,
try to secrete themsel ves i n any

crann i es they can fi nd . There are no data to tel l
u s when first th i s n ox ious in sect visi ted us . Ameri ca,
Normandy

,
and the Neth erlands h ave al l been. sup

posed to be th e sources whence i t was deri ved. Our

cl imate
,
at al l even ts

,
seems to be very favourabl e to

its i n crease .

Journal of a Natural ist, p. 337.

FAM I LY COCCIDZE.

Thi s fam i ly of in sects
,
wh i ch contain s th e wel l - known

Coch i neal
,
i s a most anomal ous one . The femal es are

always wingl ess, and i n th ei r last state deposi t th e ir
eggs and very speed i ly perish ; thei r dried up bod ies
servi ng as a cover and protecti on to the eggs. The
mates of these i nsects are smal l fel lows, not at al l
resembl i ng their females i n any part i cul ar e i ther of
form or hab i t . They are acti ve , and have only two
wings devel oped

,
which th ey use by flying abou t i n

the brigh t sunshi n e ; the pl ace of the second pair
of wings i s suppl i ed by two smal l proj ecti ons som e
what like the poi sers of fl i es

,
But to re turn to th e

femal es
,
Mr . \Vestwood

,1 speaking of th eWhol e fam ily,
says

,
that withou t referr ing to the ir s ingul ar h abits, “we

find some of th em on arr ivi ng at thei r l ast state so far
depar ting from the typi cal characters of the winged
insects

,
as to prove that Ptil ota may ex i st, which i n th e

imago state are not on ly wingl ess
,
but al so footless and

Insectotheologie, vol. i .
1 Proceed ings of the Linnazan Soc iety, Nov . ,

1857.

1 Arcana Entomolog ica, vol. i . p. 21.

In 1745 Bonnet publ i sh ed h i s wonderfu l observa
tions on the reproduct ion of the Plan t- l ice

,
* and proved

that th e mother produced her young when n o mal e
i nsect was presen t. He i sol ated the young Aph is as
soon as i t was h atched . On the e leventh day the Aph is
produced a young one al i ve ; anothe r succeeded, and
another . Every four—and - twenty hours th e brood was
i ncreased by three

,
four

,
an d even ten arri val s. At th e

end of twenty - one days n i nety - five young ones were
produ ced from this s ingl e Aph i s. Carrying further h i s
observati on s, Bon net fou nd th at th e v i rgi n off spri ng of
th i s vi rgi n paren t al so becam e paren ts ! W e know
that th i s reproduc ti on often goes on t i l l th e el even th
generati on ; then th is process ceases, th e l ast genera
ti on is of p erfect i nsects

,
wi th separate sexes

,
and these

produce ova wh ich nex t year becom e the producti ve
v irgin s we have j ust been read ing of." The rate of
in crease may be conceived by th e fol l owing cal cul ati on .

The Aphi s produces each year ten larviparous broods
,

and one wh ich i s ov iparo us ; and each generati on
averages on e h undred i ndividuals.
Generat ion. Produce.

l st, 1 , aph is.

2ud
,

100
,
a hundred.

3rd
,

ten thousand.
4 th. one mi l l ion .

5th , one hundred mi l l ions.
6th

,
ten bi l l ions.

7th, one tr i l l ion .

8th , hundred tr i l l ions.
9th

,
ten quatr i l l ions.

l0th , 1 onequ int i l l ion.

Professor Huxley has made some very cur ious re
searches on t he reprodu cti on of th e Aphi des ,1‘ i n whi ch
he ascertai ns that th e vi rg i n Vi v iparous aph is produces
i ts broods of young from u nferti l ized ova, wh i l e th e
femal e ov iparous aph i s produces her young from ova
ferti l iz ed by spermatozoa

,
and that both broods i n the i r

early stages are s imil ar .
On th e fam ily ALEYRODIDZE, wh i ch i s so prol ific,

I have n ei th er room nor time to en ter.
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antennaeless, an d i n wh ich even al l appearan ce of ann u
l ose structure is l ost

,
th e creatu re

,
i n fact, becom ing an

i ner t mass of an imal matter ; a slender seta arising from
the breast

,
and thrust into th e stem or leaf on whi ch

the an imal i s fixed
,
being the only extern al appendage

to the body.

” The most . fam ed member of th e fam i ly
i s
,
however

,
the Coch ineal (Coccus cacti, th e mal e i s

shown i n Pl ate 8
,
fig . whi ch rece i ved i ts spec ific

name from th e Mexi can Cactus cockinil-if er, or Opuntia
cochinilifera of moderns, be ing its food plan t.

. The Coch i neal , when first imported, was bel i eved
to be th e seed of a pl an t. The in sects are brushed off
the pl ant wi th a squ i rre l’s tai l an d k i l l e d by immer
s ion i n hot water

,
and afterwards dr ied i n th e sun or by

the hea t of a stove
,
as al l u ded to above . There are

three h arvests a year ; th e fi rst is the best, as th e
impregnated females al on e are taken ; th e y oung
femal es are al so col l ected i n the second harvest ; and
th e third harvest i s inferi or to the other two, as old an d
young femal es

,
and sk ins

,
are col l ected indiscrimi n ately.

Before th e rai ny season commences the Mexican s cu t
off branches of th e Nopal

,
l oaded w ith i n fan t insects

,

which th ey preser ve i n th ei r houses ; otherwise th e
insects would perish i n th e incl ement weather. The
i sl and of Tener iffe annual ly produces several th ousand
bags of cochi neal . The edi tor of th e l ast edi ti on of
Pereira* i n forms us that in January

,
1857, there

were four thousand eight hundred and n in ety - one bags
of Honduras cochin eal i n our warehouses

,
five h undred

and s ixty - seven Mex i can
,
and one thousand four

hu ndred and one of Tener iffe . To give som e i dea of
th e importan ce of coch in eal as an ar ti cl e of commerce

,

the reader may be pl eased to k now that in th e year
1852 th e imports and exports of i t were respecti vely
twenty - two thousand and forty - two

,
and eight thousand

ni n e hundred and sixty - four hundredweigh t. There
were also imported i n that year fi fteen hundredweigh t
of gran i l l a

,
a fi ner k ind, and two hundred and seven ty

on e hundredwe ight of the dust.
Great quanti ti es of coch ineal are ann ual ly imported

i n to Fran ce from Alger ia . There are great nurser i es
there of the pecul i ar cactu s on which the i n sects feed ;
an d i n on e year , 1839, M . G ueri n - Meneville tel l s us
that three hundred and four thousand n ine hundred and
ninety oone k i l ogrammes were imported i nto France .
The Algeri n e production i s n ot

,
h owever

,
so valu abl e

as the Mexican
,
though the colour ing matte r i s n early

as pure and strong . The Span i ards have i n troduced
the coch ineal into the Canar i es , and the Dutch i n to
Java

,
w i th exce l l en t resu lts to thei r exchequers .

I n Tenerifie it is on th e Opuntia tuna that th e
Coccus feeds . The plan t i s abundant i n Madei ra

,

where , according to Mr . Johnson , i t gives a pecul i ar
feature to th e rocky parts of th e l andscape . This
wr i ter informs us that th e m erchants of Funchal are
begi nn ing to turn th ei r atten ti on to th e cul t ivati on of
the coch in eal i n sect, i n th e h ope of its u l timately
becom i ng a remunerati ve substi tute for the vi ne .
The Pe- Ia

,
or i nsect whi ch produces th e insect - wax

of Ch ina , i s a spec ies ofCoccus ( Coccus S inensi
'

s) , which
was bel i eved to feed on a k in d of privet

,
som ewhat

The Elements of Mater ia Med ica and Therapeut ics, by
Jonathan Pere ira,M .D.

,
vol. i i . , part 2 , p. 760 : fourth ed.

, 1857.

LECANIUM c ommas.

br ighter i n leaf and fol iage than the stiff sh rub known so
wel l i n every garden and hedgerow by th at n ame. Mr .
Fortu ne , h owever— a good au thori ty— says that i t feeds
on a spec i es of ash. I t i s ch i efly found i n th e provi nce
of Sze- tchuen

, where the crude materi al i s deposi ted
by the i nsects around the branches of the tree on wh i ch
they feed , and resembl es a whi te , soft, fibrou s

,
vel vety

coati ng of from one to two - ten ths of an i nch i n th ickness.
The l ate George Newport says So complete h ave

been the ravages of the Coccus of the orange trees
,
th at

on e of th e Azores
,
th e Isl and ofFayal

,
l ost i ts en ti re pro

duce from th is cause al on e . The usu al exportat i on of fru i t
from Fayal has been twel ve thousand chests annu al ly

,

but i n 1843 not a s i ngl e chest was exported . This i njury
has al ready ex tended to St. Michael ’s

,
and is sti ll con

tinuing ; and the i nhab i tan ts of th e whol e of that group
of vol can i c i sl ands , depen di ng almost en ti rely on th e
produce of thei r orange groves

,
and despai ring of re

trieving the ir prospects, are fast turn ing their atten ti on
to th e cul ti vati on of other objects of comm erce. This
amoun t of i nj ury to a wh ol e popu l ati on by a d iminut i ve
and apparently contemptibl e i nsect , has been the resu l t
of but three ye ars . The effects of thi s i nsect on a singl e
articl e of luxury m ay fairly be adduced to show that
en tomologi cal i nqu ir ies are deservi ng of fu l l atten ti on .

The orange trade between th is cou ntry an d the Azores
gives empl oyment to upwards of two hu ndred sai l of
vessels ; and, as I am credibly i nformed

,
the orange

trade al on e returns to the revenue of th i s coun try an
import - du ty of more than per year.
COCCU S SINENSIs.

—Mr. W estwood has appl i ed th is
nam e to the i nsect wh ich produces th e wh ite insec t - wax
of Chi n a, an importan t art i cl e very m uch u sed by the
Chi n ese i n th e m anufacture of candles as much as

lbs. are beli eved to be annual ly used.

The Bark—l ouse of the appl e tree (Aspidz
'

otus con

c hif ormz
’

s) frequently does much damage to the orchard.

I t has th e form of a mi nute scal e
,
resembl ing a musse l

or oyster shell i n sh ape
,
an d hen ce i ts specific name

Conchzf ormis. Th i s insec t adheres cl ose to th e bark
,

and i s found often i n prod igious numbers .
Porphyrophorw

—Before th e d i scovery of America
,

cochi n eal was obtai ned i n cons iderabl e quanti ti es from
Pol and . Thi s coch i neal was the dr ied bodi es of the
femal e of another speci es of the fam i l y Coccidae, which
derives i ts specific name from the country whence i t
was exported (Porphyrophora polom

'

ca) . The femal e
i s roundi sh , about th e si ze of a cherry ston e, and fur
nished with short l egs ; she i s qu i te soft , an d of a dark
amaranth col our throughou t. W hen dried , the insects
shrivel u p i nto a smal l si z e , an d are covered with a
bl uish moul d. The tru e scarl et col ou r is produ ced by
i nfusi on

,
wi th the add i tion of ac ids ; whi l e th e purpl e

i s produced by a sol u ti on of potash .

L ecam
'

um Cqfi
'

ew.
— This creature does n ot seem

to have attracted atten ti on ti l l abou t 1845, when i t
began to spread w ith su ch rapid i ty th at, i n 1847, th e
plan ters became al armed. It i s cu riou s that i t was
abou t th e same per iod that th e potato v ine , and ol i ve
began to be affected by d isease i n Europe . Th is scaly
bug seeks ou t th e softest and most shel tered parts of
th e coffee tree

,
such as the young shoots , the under

sides of th e leaves
,
and the c l usters of berries.
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O RD ER— D I PTERA.

AN ord er of two - winged i nsects
,
consti tu ti ng on e of

th e m ost extensive g roups amongst th e Annu l osa .
Al though

,
stri ctly speaking

,
th ey are only two winged

,

ye t they have
,
as i t were

,
two aborti ve wings beh i nd

the tru e pai r these are commonly cal l ed halteres
or bal ancers ; th ey are frequently kep t i n rap id m oti on ,
whi l s t th e true wings are apparently qu i escen t, and
by th is rapid i ty of moti on cause a l oud pi pi ng n oise ;
th is i s par ti cu l arly observabl e i n th e gen us Serz'comyia.

D ip tera are usual ly of moderate siz e
,
the l argest known

be ing a spec ies of Acanthomera from Mexico— about
one inch and three - quarters i n l ength ; th e m aj ori ty are,
however

,
sma l l i nsec ts .

Indiv idual spec ies are sometimes extremely abundant
,

so much so as in some instan ces to become a plague
and a nu isance . Some of th e spec ies may be cal l e d
domestic

,
the hou se - fly bei ng an examp l e. Fl i es have

i n all ages attracted observati on from the n umbers i n
whi ch they sometimes appear

,
and i n others from the

terror they exci te by thei r wel l—known power of causing
the most i n tense ann oyance both to man and an imal s.
One of th e plagu es of Egyp t was a “ swarm of fl i es

,

”

probably mosqu i toes , wh ich came from - the banks of
th e muddy Ni l e . F l i es have n o mandibl es (j aws) , but
are provided wi th a proboscis and also several l an cet
l ike organs . The common gnat ( Cu lexpipiens) has the
parts of th e mouth produced i n to a slender rostrum ,

half as l ong as the i nsect ; the m al es h ave beaut i ful
p lumose an tennae . The approach of the gnat is kn own
by i ts shri l l hum but i ts al ighting on the face or other
u n covered par t of the sk i n i s so l igh t as n ot to be eas i ly
percept ibl e ; it i nstantly p i erces the sk i n wi th i ts fi ne
l an cets ; th ese , i t p ushes by degrees qu i te i n to th e ir base ,
and wh il e th e creature imbibes i ts fi l l

,
i t apparen tly

en venoms the wound
,
whi ch subsequ ently causes the

most pa inful i rri tati on . Records of the i r appearan ce
i n immense hosts i n parti cu l ar l ocal i t i es , even i n th is
coun try ,

are not wanting ; thus we are told , th at in 1736
they appeared at Sal isbury i n such hosts as to resembl e
col um ns of smoke ; and i n 1766, i n th e mon th of
August

,
th ey accumulated in i ncredib l e numbers at

Oxford , resembl ing a bl ack cl oud, almost total ly in ter
cepting th e beams of th e su n . Such appearances are
n ot u ncommon i n Su ff olk and Norfolk , as I h ave been
i nformed by residents i n those counti es on su ch occa
s i ons th ei r torm en t is beyond descr ipti on terr ibl e .

Ne i ther heat nor col d seems to affect th ese tormentors
of th e human race . In Lapl an d they swarm i n in
cred ible hosts during certa i n periods of th e year ; there
is n ei th er rest n or sleep for the i nh ab i tants , i n doors or
ou t

,
un less the body is smeared wi th som e unguent, such

as grease
,
tar

,
or o i l . In th e eastern part of th e world

we wel l know th at mosqui toes are a pl ague by day , and
a “ terror by nigh t.” Other speci es, belong i ng to the
fam i ly Tz'pulidce, are wel l k nown for th e l oss occas ioned
by their attacks on grai n crops . The Cecz'domyzkt tritici
( fig . 171) deposi ts its eggs i n .th e corol l a of th e young
wheat pl ant

,
i n which the l arvae are hatch ed , and by

the ir ravages frequently cause a considerabl e loss, i f not

F ig . 171.

a Cecidomy ia tri t ici .. bThe same, natural size. cThe cocoon of the fly.

d Antenna of the male. 8 An ear of wheat attacked
.

b y i t.

f A grain of wheat attacked by i t. y The Ameri can Ch inch —Bug .

an enti re destructi on of th e crop. In North Ameri c a
th e ravages of th e grai n crops at times spread to an
alarm ing ex ten t. In Fi tch ’s “ Report of the nox i ous
i n sects of th e state ofNew York are detai l ed accounts
of their ravages ; the larvae of several genera are equal ly
destructive . Spec i es of th e genus Cltlorops have l ong
been known ser iously to i njure 0r0ps. L i nnaeus m en
t ions one

, Chlorops F rit, which i nfests th e heads of
barl ey

,
causing an annual l oss of not l ess than hal f a

m i l l ion of dol l ars annual ly i n Sweden . The speci e s of
the genus C/zlorops have , as the name i ndicates, green

eyes
,
and may be seen frequently on the young heads

of grai n crops i n th e spr ing ; bu t we must refer the
reader to th e work above al l uded to, for adetailed accoun t
of the enormous l oss occas ioned to th e farmer through
the destructi ve agen cy of th ese m i nu te depredators.
N0 destru ctiv e i nsect bel onging to th e family Diptera

i s be tter kn own than the speci es popu l arly call ed Daddy
l ong - l egs (Tipala oleracea) . Th is specie s, and some of
i ts congeners

,
occasi onal ly prove by thei r numbers ex

ceedingly destructi ve i n th e l arva state by feed ing upon
the roots of grass

,
and t hereby doing great mischi ef ;
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appears fortunately to be confined to particular d istricts
,

an d i s u sua lly foun d on h i l l s
,
pl ai n s bei ng free from it ;

i t i s n ot much larger than th e common house - fly, but
l onger and of a b l acker col our

,
wi th bars on i ts body .

The a ttack of ten or a dozen i s said to cause the death
of a horse ; to oxen i ts attack is equal ly fatal . The
Tse - tse al so at times attacks man ; but no danger fol
l ows— in fact

,
no more than from the bi te of a flea .

M an and al l wi l d an imal s appear to escape wi th impu
nity but th e l osses experi enced through i ts attack on
domest i c an imal s are qu i te appal l i ng.

Dr. L i vi ngston descr ibes the Tse - tse as remarkably
al ert ; i t avo ids dex terously all attempts to capture i t
wi th th e hand at m id - day . In the cool o f th e morn i ng
and e ven ing i t i s n ot so ag i l e . He says that i ts pecul i ar
buzz , when once heard , can never be forgotten by any
travel l er whose means of l ocomot ion are d‘omesti c an i
mal s ; “ for i t i s wel l known that the bi te of th is poi sonous
insec t i s certai n death to th e ox, horse , and dog. In
th is j ourney, though we were not aware of any great
n umber hav ing at any time l igh ted on ou r cattl e

,
we

l ost forty - three fi ne oxen by i ts b ite . \Ve watched the
an imal s care ful ly

,
and bel i eve that n o t a score of fl i es

were ever upon them .

The mu le
,
ass , and goat enjoy the sam e immuni ty

from the Tse - tse as man and the game. Many large
tr ibes on the Zambesi can keep n o domestic animal s

,

excep t th e goat
,
in consequence of the scourge exi sti ng

i n thei r country . Our Ch i ldren were frequ en tly b i tten ,
yet suflered n o harm ; and we saw aroun d u s numbers
of zebras

,
bufl

’

aloes, p igs, pal l ahs , and other an tel opes,
feed ing qu i e tly i n th e very hab i tat of th e fly. There
i s n ot so much diflerence i n the natures of the horse
and zebra

,
the bu ff al o and ox

,
th e sheep and antel ope

,

as to aflb rd any sati sfactory explanati on of th e pheno
m enon . Is not man as much a domesti c an imal as a
dog The d i sgust whi ch the Tse - tse shows to an imal
e xcreta, i s turned to accou nt by some of th e doctors .
They mix droppi ngs of an imal s

,
human m i lk

,
and some

m edi c i nes together
,
and sm ear the an imals that are

abou t to pass through an i nfested di s tri c t. Th is
,
though

a preven tive at th e tim e
,
i s not a p erm anent

protecti on . In oc ulati on does n ot i nsure im
mun i ty

,
as an im al s wh i ch have been sl ightly

b i tte n i n one year m ay perish by a greater
n umber o f b i tes i n the n ext. It i s probabl e
that w i th the i ncrease of guns, the game , as
happened i n the sou th

,
and theTse - tse depr ived

of food , may become ext inct s imul tan eously wi th
th e l arger an imals . The ravages i t commi ts
are sometimes enormous. Seb ituane once l os t
n early th e en t i re cattl e of h is tr ibe

,
amount i ng

to many thousands
,
by u nwi tti ngly i ntrud ing

upon the haunts of th is m urderous i nsect. ”
\Ve must refer briefly to the great benefi ts deri ved

by man through the agency of these insects. Di

are th e great removers or scavengers of al l
p utrid an imal and vegetable substances . No

sooner does an an imal or plan t di e an d begi n
to decay

,
than i t i s resorted to by hosts o f D iptera

wh ich deposi t the ir eggs immed i ately upon i t ; and so

qu i ckly are th ese hatched and th e l arvae ful l grown
,
that

a success i ve generati on of fl i es c onti nu e to subsist upon

the same food
,
un ti l i t i s en tirely consumed

,
and thus

the earth is cl eared of all off ens i ve
,
and what would

probably prove i nfecti ous and i nj uri ou s matter. Ex

crement of al l k i nds, i s i n a great degree , removed
through the i r agen cy.

W e have only Space l eft briefly to al l ude to some of
th e m ore remarkabl e forms which occur in di ff eren t
genera of D i p te ra. In th e genus Asilus som e speci es
from Braz i l so cl osely resembl e Speci es of bees pecu l i ar
to th e same coun try , that i t requ i res an amoun t of
en tomol og i cal knowledge to dis ti ngu i sh the d i ff eren ce ;
other spec i es of D iptera exactly resembl e wasps

,
i n to

whose n ests they probab ly enter
,
being parasi t i c on th e

larva of the wasp . Spec ies of the genus Vollucella,
paras i t i c upon H umbl e bees , very cl osely resembl e the
bees them sel ves.
One genus, D iopsz

’

s (see Plate 1 1 , fig. may be
menti oned as possessi ng a very remarkabl e pecul i ari ty
of struc ture ; the eyes i n the speci es of th i s genus are
s i tuated o n pedi cel s hal f th e l ength of the body of th e
fly . These pedicel s ari se from the s ides of th e head

,
at

th e u su al s i tuati on of th e eyes i n ordi nary Spemes ; the
antennas are si tuated near th e eyes

,
one be i ng on each

foot - stalk or pedi cel n ear to the eye wh ich forms i ts

F ig . 175 .

Ach ias macul ipennis.

extrem i ty. These speci es are found i n Afri ca
,
India

,

and i n the i sl ands of the Eastern arch ipel ago . Fig .

175 shows a speci es of an al l i ed genus Acln'

as maculi

F ig . 176.

Pliy talmia cervicornis, g reatly magnified—a
, male ; b, female.

pennzs, and fig. 176, a , two ou tl i nes of a rem ark abl e
speci es of the genus P /zylalmza described by W . W .
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Saunders
,
Esq.

,
i n th e Transac tion s of the Entomolo

gical Soc iety . The Spec ies figu red i s named Phytalmz
'

a.

cervicm'm
'

s
,
i n al l usi on to the remarkab le horn - l ike

processes w ith whi ch the head i s furn ished ; the mal e
only has these orn aments, as wi l l b e seen on reference
to the cu ts.
Several of th e genera of th i s group are parasites ,

whose provi nce i n the economy of nature appears to be
to check the superabundance of Speci es of other orders ;
th e speci es of the genu s Tachinas are paras it i c upon
vari ous speci es of beetl es . Carabi

,
Longicornes, &c.

,

are attacked by them i n the larva state ; Lep idoptera ,
parti cul arly th e l arger moths

,
such as th e Death ’s h ead

,

are attacked by them ; even the Hem iptera , th e bugs,
do not escape . The vari ou s spec ies of the genus Vol
lucella l ive i n th e n ests of bees and wasps, feeding upon
the l arvae of those i nsects . Vollucella bombylans is

figured i n Plate 1 1
,
fig. 5 ; th i s spec i es i n fests th e n ests

of Humble bees. A few are known to l i ve i n th e
bod ies of i nse cts i n th e i r p erfect conditi on ; th e spec i es
of the genus Conups, at l eas t som e of them , undergo
the i r changes in th e bodies of Humble bees , emerg ing
from the pl ates of th e abdomen . For further i nforma
t ion upon these in teresting i nsects we must refer the
reader to th e works of Fal l en

,
W i edemann , Meigen,

Macquart, and W alker, who has described the Br i tish
spec i es i n the “ Insecta Bri tann i ca i n three vol umes .
W e must not pass over wi thou t noti ce another se c

ti on of th e order D iptera
,
a smal l group of parasi ti c

i n sects form ing the genus H ippobosca ; one of th e
best known i s th e H equine, commonl y known i n
some parts of the coun try as th e Forest—fly . These
i n sects h ave the head distin ct

,
but parti al ly immersed

i n the anter ior p ortio n of th e thorax ; th e legs are short,
stout

,
and' bri stly ; the cl aws are dentate and curved ;

th e rostrum i s a compl ex struc ture furn ished with
sharp l an cet—shaped organs adapted to p ierci ng the ski n
of the an im al upo n which they are parasiti c .

_

These
i nsects bel ong to a section cal l ed P upipam th ey have
been regarded as form ing a distin ct order by some
au thors ; th ey are th e Homaloptem of Leach . The
body of these in sects i s flat

,
short, and cori aceous ; the

wi ngs are l arge , but i n som e spec i es th ey are wanting .

The eggs of the Hz
'

ppoboscz
'

clce are hatched i n the
body of th e parent

,
the l arva nouri sh ed an d changed

i nto a pupa i n the sam e s i tu ati on ; i n th is state th ey are
deposi ted by the paren t fly ; the change to th e pu pa
state takes pl ace with i n the ski n of the l arva . The
H . equine attacks the horse , and i n those parts of the
country where they abound are exceedingly annoying

,

even i n many cases dangerous ; horses travel l ing for

Sun- ORDEu— APHANIPTERA.

TH I S order con tains the differen t spec ie s of fleas
,
form

ng th e fam ily P -

ulz
'

cidm. These insects are too wel l
known

,
yet few,

except en tomol og i sts
,
wou ld suppose

that they have a close rel ation sh ip to , i f th ey do not
i n fact consti tu te

,
an apterous secti on of the Diptera .

The organ s of th e mouth i n a magn ified represen tati on
of the parts

,
shows us the form idabl e apparatus where

wi th th ey pi erce th e sk in of th e i r victim . The mand i
b l es are represen ted by two el ongate setze, the edges o f
whi ch are serrated the tongu e or sucker i s of the same
l ength

,
but m ore sl ender. These setae when uni ted , and

i ncl osi ng the sucker between them , form the p ierc ing
l an ce t - l ike i nstrum en t w ith wh ich the insec t pun ctures
the skin

,
which being eff ec ted and causing a momentary

th e fi rs t tim e i n pl aces wh i ch the fly frequen ts, an d
wh i ch are attacked by i t

,
sometimes become nu

manageabl e . The only way of removing the pest i s
by p i cki ng i t off , so fi rm ly do they fix themsel ves

,

cl inging with th ei r hook - l i ke cl aws wi th unfl i n ching
tenaci ty ; the ir b i te , or rather th e operat ion of p i erc ing
the ski n and suck ing the bl ood

,
eviden tly being attended

with a considerabl e amoun t of pain . W hen these
fl i es are pl aced on the groun d after be ing caugh t

,
th ey

ru n wi th considerab le Speed sideways l ike a crab
,
to

which i n real i ty th ey bear a considerabl e degre e of
resembl ance ; th e crab only wants wings to m ake th e
sim i lar i ty almost compl ete. The Forest—fly i s abundan t
i n Hampshire . The sam e spec ies al so attacks th e ass

,

and not u ncommonly eve n oxen . The wri ter once
saw a horse attacked by at least on e hundred fl i es , all
having settl ed and fasten ed on h i s flanks ; the poor
creature was n o doubt “ to th e man ner born ,” as i t
stood as i f qu i te accustomed to them , and only acknow
ledged thei r presen ce by a constan t sh ivering attempt
to drive th em off .

Spec ies of other gener a attack di fferen t an imal s ;
L epoptem cerm’ attacks the stag ; M elopbagus minus

the sheep. Several spec i es are fo und upon spec i es of

bats. The spec i es bel onging to the genera Om it/winged ,

S tepepteryx, and Org/pterum,
are parasi ti c upo n var ious

b irds . The Stenopteryac Hirwzdim
’

s i s common i n th e
nests of the sand- marten .

Another m i nu te i nsec t of th i s di v is ion must be noti ced ,
i t h avi ng been taken i n th i s country ; i t i s a Speci es
l ong wel l known on th e conti n en t, a paras i te on the
H i ve bee (Braula cazca) . I t i s a m inu te in sect cl osely
resembl i ng the fly of th e sand marten

,
but i t has n e i ther

eyes or oce l l i i t is figured i n Ahrens’ Faun a ,” and pre
viously by Reaumur i n his fi fth vol ume

,
Plate 38. Th is

cu ri ou s paras i te was discovered a few m onths back i n a
h i ve of th e L igur ian b ee by Mr. W oodbury of Exeter .
The Specimen m igh t have been imported al ong wi th th e
stock

,
but th e Spec i es w i l l probably b e permanently in

troduced i n to th i s country.

GENU S NYCTERIBIA.
— Only two Bri ti sh speci es are

known
,
and the number of exoti c on es are few . These

insects have n o wings ; th e legs are l ong and term inated
wi th strong hooked cl aws fi tted for cl i ng ing. They
are found on the bodies of vari ous speci es of bats .
Examples of several genera o f D iptera are figured on

Pl ate 11
,
i n order to con vey a better idea of th e variety

of form to be met with i n th i s order. Fig. 1 . Carin
conopsoz

'

des ; 2 . Echinomyia f em ; 3 . Bz
'

bz
'

o pomome ;
4. Henops maizqz

'

nat'us ; 6 . Ccroplams hiyualoz
’

dcs 8.

Antln'

asc mor io ; 10. P/zasz
'

a hemifl era.



Punux. INSECTS— Anacnuma.

pai n
,
i s succeeded by a ti ckl ing and not disagreeabl e sen

sation
,
occasi oned by the i nse ct sucking its sangui n eous

draught. The femal e l ays a number of oval eggs of
pure whi te col our

,
sel ec t ing frequently a he arth - rug

,

carpet, or ch air - cush i on ; at oth er times she depos i ts
them i n dusty cracks i n th e floor. The

.

l arvae are l ong
slender thread - l ike worm s which

,
when ful l grown

,
Spi n

and inc lose themsel ves i n si lken cocoons .
The spec ies th at attacks man is th e P ulecc irritans

,

a. figure of wh i ch is given on Pl ate 1 1
,
figs. 15, 16 .

Al th ough su ffici en tl y numerou s i n th i s country , parti
cularly i n dir ty houses and amongst peop l e of d irty
h abi ts

,
l i ttl e idea of the mul titudin ous hosts i n wh i ch

they swarm i n hotter parts of th e gl obe can be formed ,
unti l the travel l er m akes th ei r acquai n tan ce i n favoured
l ocal i t i es . W e have been tol d that they ski p about i n
the streets of Napl es by th ousands ; on th e shores of
i ts l ovely bay they assembl e i n myri ads ; and i n al l con
tinental churches th ey abou nd

,
parti cu l arly under the

dome of the magnificen t church of St. Peter at Rome.
A parti cul ar and d isti nc t spec ies attacks th e dog , bu t

the same spec ies i s fou nd on th e cat
,
an d i t freely

attacks man h imsel f. Th is i s the Pulex canis.

CLASSm ARACHNIDA.

TH IS class of arti cul ated animal s contain s th e Spiders,
scorpi ons, and m i tes ; th e sp iders forming the ord er
Araneidea . A conc ise summary of th eir organ ization
and econ omy i s al l th at our l im i ted space wil l al l ow .

In sp iders no d isti nct h ead
,
as i n i nsects

,
wi l l be

observed ; i t i s, as i t were , merged in to and apparen tly
forms a par t of the th orax

,
hence cal l ed th e cephal o

thorax , th e head an d thorax be ing continuous ; th ere
are few excep ti on s to th is rul e . Spi ders have n o
antenn ae, and nearly al l h ave e ight l egs ; a few have
six

, and others ten . On th e anteri or , or ceph al i c porti on
of the thorax , are si tu ated th e eyes ; these are eigh t, s ix ,
or two i n number . Those organ s wh i ch are used for
sei z i ng

,
and wh ich i n insects would be cal l ed mandibl es

,

are i n sp iders cal l ed fal ces ; th ese are si tu ated i n fron t,
and are usual ly term inated by a sharp book or fang .

The l egs are e igh t—j o in ted
,
h av ing two or m ore cl aws

at thei r apex . Thei r abdomen i s soft, usu al ly globul ar,
bu t i n some spec ies ob long ; i t i s i n one pi ece , never
having segmen ts as i n i nsects ; at i ts apex beneath are
s ix or eight fleshy m ammulae or sp i racl es ; i t i s from
th ese that th e s i l k issues

,
when the an imal is sp inn ing .

All spiders h ave eyes ; th ey are smooth , and as observed
above

,
di ffer i n n umber ; th ey also d iff er much i n s iz e

and positi on
,
an d from th is circumstan ce importan t char

acters for the ir systemati c arrangement are derived.

The falccs, al though modified i n form i n d i ff eren t
speci es

,
are usu al ly subcon i cal , h aving at th e ex trem i ty

wi th in
,
a l ongi tudi nal groove

,
th e sides of wh i ch are

dentate ; th i s groove rece ives th e fang when i n repose .
The cl aw or fang i s hard, and acute at the poin t, near
to wh i ch i s a smal l open i ng wh ich em i ts a col ourl ess
fl u id th i s

,
i n some speci es

,
appears to be of a poisonous

natu re .
The falces are th e organs i n sp iders wh ich are used

A di sti nct speci es i s found on th e cat, and no doubt
were the subject pursued , many distin c t speci es ex is t
attached to d i fferen t an imal s. A much more form i
dahl e i nsect than the flea i s found i n th e W est Indi es,
popul arly known i n those l ati tude s as th e Cit-{gas
(Sarcopsylla penetrans) , Pl ate 1 1 , figs. 1 1 , 12 . Mr.
W aterton in h i s W anderi ngs ” says, I t l ooks exac tly
l ike a smal l flea

,
and a stranger woul d take i t for on e

i t attacks diff eren t parts of th e body, but ch i efly the
feet

,
betw ixt th e toe n a i l s and the flesh . There i t

bur ie s i tsel f
,
an d at fi rst causes an i tch ing n ot unplea

san t. In a day or two you percei ve a pl ace abou t th e
s i ze of a pea, somewhat discolou red ; th i s is th e n est
of th e Chigoe, con tain i ng a hundred eggs

,
and i f

al l owed to hatch there th e young ones w i l l soon beg i n
to form other n ests

,
and i n tim e cause a Spread ing

u l cer. As soon as you p ercei v e that you have got a
ch igoe i n your flesh , wi th a sharp - poi n ted n eedl e or kn i fe
you must take i t out.” Negleet of th e l atter precauti on
i s fol l owed by most seri ous resul ts. I t would appear
that the attack of th is i n sect on persons of inflammatory
habi t , has frequen tly been fol l owed by fever and great
suff eri ng and pai n .

to sei ze and hol d th e i r prey . Spiders are extremely
voraci ous

,
bu t are capable of endur ing the want of food

for a very l ong peri od ; som e speci es h ave been known
to l i ve from si x to eigh t m on th s wi thou t nu tr imen t.
In no an im al apparen tly i s the sense of tou ch so fine as
i n the spi der ; and on th i s sense much m ore than on s ight,
do m any speci es depend for ascerta i n ing th e presen ce
of i n sects

,
upon wh i ch they prey. The poet has finely

described the sense of touch '

in Spiders
,
wh ich he says

,

“ l i es i n each thread
,
an d l i ves al ong the l i ne . The

accuracy of th i s descripti on m ay be proved by any on e
who wil l n oti ce a Spec i es of Spider th at Spreads its
geometric net on pl an ts, from whi ch many l i nes wi l l be
seen to con verge to the mou th of i ts den th i s wil l be
i n some hol e i n an old wall

,
&c. No soon er does an

i nsect tou ch any part of th e net
,
or of the si lken cords

that reta i n i t i n i ts posi ti on
,
than the sp ider through th e

del i cacy of h is sense of tou ch becomes i n stan tly aware
of its presen ce ; th e garden spider, Epcz

’

ra diadema ,

may always be tempted ou t of i ts h iding - place by
touch ing i ts web l ightly wi th a twig or straw.

— Fig. 177.

Sp iders h ave been ascertai ned to undergo severa l
m ou l t ings

,
subsequently to th e tim e whe n they first escape

from th e egg, an d before th ey arrive at maturi ty ; some
have been known to m oul t five

,
others as many as n in e

times . They al so possess the power of reproduc ing l imbs
that have become m ut i l ated

,
or which they h ave al to

gether l ost ; bu t th is capabi l i ty does not appear to h ave
been observed i n such as have arrived at maturi ty .

Any accoun t of th e econ omy of spiders, approach ing
even a sati sfactory sketch o f their h istory

,
would occupy

a bulky volum e ; a few genera l observati ons is all that
can here be attempted . Some Speci es burrow

,
or

excavate dens or hol es i n th e ground ; these are of a
cyl in drical shape, and are l i ned wi th a thick ti ssue of
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M YGALE.

Spec ies of th e genus Jl/[ ygale were formerly bel ieved
to Sp i n webs of su ffici en t strength to en tangl e smal l
b i rds

,
u pon which they were sa id to prey ; such is

certainly not the case , as the speci es of Mygal e do not
spi n webs. W e were told

,
h owever , by a travel l e r i n

Braz i l , that on on e occas i on he detected a l arge Mygal e
sucking the bl ood of a smal l unfledge d b i rd that pro
bably had fal l en out of i ts n est ; or, the creature m ight
have c arried i t off . These insects reside i n hol es i n the
ground , and bel ong to th e div i si on of hunting spiders ;
th ey sei ze upon l arge species of l ocusts

,
cockroache s,

and oth er i n sects , wh ich they carry off to th ei r dens .

The speci es of M ygale i n fig . 178 i s from Braz i l ; the
figure i s about hal f the natu ra l si ze . The on ly speci e s
of th e fam i ly of th e Jif ygalz

'

dce found i n Great Bri tai n ,
i s the Atypus Sulzeri, a l arge an d form idabl e i n sect,
wh i ch

,
when ful l - grown

,
i s two i nches i n l ength ; i t

i s a stout reddish - l u'owu creature
,
having rather shor t,

th ick legs ; i ts falc es are s trong, prom in en t, curved
organs

,
furn i shed with tee th on the under side. Al to

gether i t i s th e m ost powerful of our hun ting sp iders ;
i t i s a local spec ies

,
but n ot uncommon i n many of th e

l anes i n Ken t
,
parti cul arly i n th e ne ighbourhood of

Dartford an d Dover . Th is i nsec t excavates a tunn el
i n the grou nd

,
i nside of wh ich i t spins a tube of wh i te

silk ; th is m aterial al so covers a space round the en tran ce
to i ts burrow . This species appears to prey by nigh t,
for i t has not been n ot iced ou t of i ts n est by dayl igh t.
Spiders are rapac i ou s creatures

, and l i ve almost eu
tirely upon i nsects ; th eir m ode of securing the i r prey
d iffers i n m an ner , as wel l as i n the degree of i ngenu i ty
d i splayed in effec t ing the i r object. Some spec i es depend
upon the rap idi ty with wh ich they run ; others approach
the ir vi ctims with cau tion and c irc umspec t ion , when cat
l ike

,
at a sudden spr ing they se ize the i r prey ; but th e

most ingen ious of all modes
,
and that wh ich has always

a ttracted the not ice and ex c i ted th e adm i rati on of man
ki nd

,
is the sp inn ing of beau t i fu l s i lken webs , such

as are spread by th e wel l - known Epeira diadema, th e
garden - sp ider

,
and i ts al l i es . The surpr is ing m anner i n

which these si lken n ets are suspended i n the requ i red
posi ti on

,
cann ot bu t h ave been observed by e very one ;

then aga in w i th what knowl edge and fores ight does the
creature strengthen the cabl es

,
by whi ch they are kept

i n posi ti on on the approach of windy weather ; how
neatly and completely are al l necessary repa i rs eff ec ted ,
and what a beauti ful prov is i on i n n ature that su ch crea
tu res shoul d spi n these webs

,
catch the i r prey by these

mean s
,
and thus con tr ibute to a n ecessary reducti on of

the numbers of many spec i es of i nsects , perform ing an
importan t part i n th e economy of natu re !
W e have al l uded to such speci es only as pass th e i r

l i ves i n the earth
,
i n hol es i n wall s

,
&c .

,
or wh ich prin

cipally l i ve on shrubs and trees ; but others run with
faci l i ty on water

,
occasi onal ly d i ve i n to i t

,
and even

pass much of the i r time immersed i n i t. Argyronem
aquatz

’

ca,
i n fact

,
may be sa id to be aqua tic . I t catches

i ts prey
,
constructs i ts dwel l ing, and l i ves en ti rel y

under water . Other spec ies
,

pass much of the i r t ime i n
water

,
but i t appears to be n ecessary that th ey shou ld

occasional ly qu i t that e lement .
W e must now poi nt ou t another di versi ty i n the

hab i ts of sp iders
,
by not ic ing such as are aeronau ti c .

INSECTS. CnAn- serneus .

Spiders have n o wings, bu t by throwi ng ou t a number
of gossamer - l ike fi l am ents

,
numerous speci es are enabl ed

through the ir bu oyancy to ascend i nto
,
and sa i l through

the air
,
to cons iderabl e distan ces. These aerial fl ights

are supposed to be taken for the purposes of m igrati on ,
an d may be frequen tly witnessed i n au tumn

,
when the

weather is remarkably seren e. On su ch occasi ons these
m i nu te sp iders ascend bl ades of grass

,
the t ips of tw igs

,

&c. and
,
taking the i r pos i tion on the tops

,
th ey em i t

from the i r spinnarets a quanti ty of vi sci d flu id
,
wh i ch ,

dry i ng i nstantly
,
floats abou t i n fi ne fibres ; and , catch

ing the rarefied curren t of a i r whi ch ascends on such
occasi ons , th e l i ttl e an imals are borne al oft fl oati ng
abou t i n the ai r ; and doubtl ess, on th ese excursi ons ,
numerous smal l i nsects are en tangl ed i n th e webs

,
and

are preyed upon by the aerial voyagers .
The spec i es of th e genus Phalangium are th e wel l

known H arvestmen that abound i n the autumn
,
and at

that time may be observed runn i ng on the ground ,
plan ts

,
&c . , i n great numbers. They are rapaci ous

,

the i r l ong l eg s e nabl i ng them to ru n wi th great rapid i ty.

The l i ttl e Scorp i on sp iders , so
' numerous i n hedges

and thi ck bushes
,
be long to the genus Chelif er. These

l i ttl e creatures are by the unsc ien t ific cal l ed scorpi ons
,

to wh i ch they bear a cl os e resemblance . They bel ong
,

however
,
to th e true spiders . The i r bodies are oval

and depressed ; th ei r palp i l onger than the body , form
ing

,
as i t were

,
two arms

,
each term i nated by a doubl e

cl aw ; the ir l egs are Short, and furn i shed at thei r extre
m i t iss w i th two cl aws. These creatures can ei th er ru n
i n a stra igh t d irec ti on , or , c rab - l ik e

,
sideways

,
at pl ea

a
, Acrosoma arcuata; b, Gasteracantha ; c, Salticus formicar ius (male) .

Sure. There are four or five known Br i t ish Spec ies
,

and numerous exot i c ones from other coun tr ies.
The speci es compos ing the genus Gasteracant/ta are



Sconrrox.

i n sects of qui te a d iff eren t tex ture from those we have
prev iously gl an ced at. These

,
at l east many of the

speci es
,
h ave very m uch the app earan ce of m i n ute

crabs. Thei r bodies are transverse
,
have a harden ed

i ntegumen t or shel l , and are armed with numerou s
sharp spi nes. Others bel ongi ng to an al l i ed genus have
the body armed wi th two l ong Sp in es

,
frequently curved ,

from an i nch to an in ch and a hal f i n length . These
a re al l e xoti c spe c ies. Many are most beauti ful ly
adorned

,
the cephal o - thorax bei ng of a bright golden

yel l ow
,
and the l ong Sp i nes of a br igh t stee l—bl ue . V ery

bri l l ian t sp eci es are found i n Born eo
,
and i n th e i sl ands

of the Eastern Arch ipel ago. This bri l l ian cy of col ou r
i ng

,
however

,
fades or disappears after death , but speci

m en s occasi onal ly reta i n much of the ir bri l l i ancy for a
consi derabl e l ength of t ime .
SCORPION (Scorpio) a genus bel ongi ng to th e cl ass

Arachnida. The Scorp ion i s one of th e most renowned
of al l obnox ious creatures, and the most dreaded of th e
i nsect tr ibes ; they have furn ished the poet wi th sim i l es
th e most expressi ve that l anguage can convey

, and i n
Holy W ri t th e Scorpi on i s u sed as symbol ica l of al l
th at i s h atefu l and m al ign ant . That th e Scorp i on has
engaged the atten ti on of peopl e i n the most remote
ages is certain

,
and

,
i n th e anci en t mythol ogy of Egypt ,

we fi nd i t represen ted as th e gen i us of e vi l . Fabu
l o us accounts of th ese cre atures exist i n abundance ;
the most poten t medi cin al v irtues have been ascribed
to them

,
and al so th e m ost poi sonou s and mal ignant

qual i ti es ; so much so, that even to be tou ched by one
was deemed a fatal occurren ce . Scorp ions of mon
strous size were fabl ed

,
others wi th w ings

,
an d of habi ts

so feroc i ous that th e winged monsters attacked every
one who came i n th e i r way.

Exaggerated as th e records of an tiqu i ty certai n ly
are , yet Scorpi ons are venomous , st inging with much
v irul en ce . The sti ng i s u sual ly fol l owed by pai nfu l
tumours

,
but i n th i s case

,
as i n th e st i ng i ng of wasps ,

the effect i s much more pa i nful wi th pers ons of inflam
matory consti tuti on s. Some speci es are as much as
e igh t inches i n l ength . Not one i s found i n th i s
country

,
bu t the Scorp ion i s met w i th i n the sou th of

Fran ce and i n Italy . Some of th e species from Afri ca ,
parti cul arly th ose from the Gold Coast , are the l argest
known . The femal e brings forth her young al ive ,
usual ly from twenty to forty ; th ese only di ffer from the
parent i n being smal ler : as th e creatures grow, they

INSECTS.
— MYR IAPODA.

F ig . 180.

Scorpio C;csar.

ru n qu i ckly
,
curl ing their tai l over t he ir backs ;

they prey upon all k inds of i nsects, rendering them
defencel ess by sti nging them before they feed upon
them . The sigh t of these an imals i s acute ; th ey have
usual ly si x or, i n som e species, eight eyes.

CLASS— MYRIAPODA .

TH I S cl ass i s composed of two orders
,
and i n i t are

assembled al l th ose an imal s commonly known under
the names of Centipedes, M illipedcs, and Scolopenrlrce;
they cannot b e cal l ed true i nsects, si n ce they have the
body di vided i n to a great number of segments

,
each of

whi ch i s furn i shed w i th a pa i r of l egs ; they are a lso
desti tu te of wings.
The order CH I LOPODA i s characteri zed by havi ng

two short an tennae , th ick at the base , and tapering to a
poin t at the apex ; the mandibles are furn ished with a
palpiform process

,
and have n umerous denticul ations

at the apex ; th ei r feet are numerous , and each i s te r
minated by a si ngl e cl aw ; th e representati ves of th e
palp i are two jo inted appendages

,
resembl ing l egs,

being term i nated each by a cl aw ; the body is el on
gate and flatten ed

,
of a corn eous cons i stency , and

d ivided i nto numerous segments . The Myriapoda are
usual ly much negl ected

,
more so than any other d ivi

si on of th e Ar t icu lata. They are to peopl e i n general
repu lsi ve creatures

,
and to casual observation off er few

apparen t d iff erences i n the speci es ; notwithstanding
this

,
they have we l l—defined characters, and to the

from time to t ime cast th eir sk ins
,
until th ey arri ve a t

m atur ity. The spec i es are numerou s
,
and i n many

l ocal i t ies are exceed ingly obnox ious. Scorpions havi ng
the abdomen articu lated

,
enabl es them to sting i n al l

d irect ions . There are twel ve of th ese artic ul ati ons ;
th e palp i are very l arge

,
resembl ing the cl aws of a crab

,

wi th these they sei ze the ir v i ctims ; th e abdomen i s
term inated by a curved sp ine or st ing

,
at the extrem i ty

of wh ich beneath
,
are two smal l or ifices

,
out of wh i ch a

venomous flu id i s d i scharged in the act of stinging.

Scorpi ons are fou nd i n hol es , under stones , l ogs , &c.

,

i n almost any cool place, parti cul arly i n houses ;



C llILOGNATHA .

s tuden t aff ord materi al s of the h ighest interest. The
Chi l opoda are predaceous i n the ir habi ts

,
and sei ze the i r

prey w i th th e foot - j aws , which , i n fact, represen t the
mand ibles i n the majori ty of the Arti cul ata .
In the fam i ly Scolopendra are;found the gian ts of the

order, S . gigas measuring from ten to th irteen i nches in
l ength ; i t is of a reddish chestnu t col ou r, and is truly a

Fig .

“

181 .

Scolopendra g igas.

most repu ls i ve and form idabl e - l ook ing creature . There
are abou t forty spec i es known of th i s genus al one ; th ey
i nhabi t Ind ia and the adj acent islands

,
Afri ca

,
and Ame

INSECTS. JULUS.

ORDER— CHILOGNATHA .

THE order CH I LOGNATHA forms the second divi sion of
the cl ass M yriapoda , in these th e body is crustaceous ,
and i n many short and cyl indrical ; the antennae are
more or less th ickened at the tips ; the legs are shor t
and term inated by a claw ; th e mand ibl es are shor t,
having the form of true mandibles

,
and adapted for eat

i ng or comminuting vegetable matter
,
o n wh ich they

subsist. Some of the spec ies very cl osely approach the
Annelicla. I n some spec i es the first

,
and somtimes th e

se cond segmen t als o
,
are th e largest

,
and represen t as

i t were a corselet or sh i el d. Some of the anteri or and
also the ap ical segments are n ot furn ished wi th feet .
Many of the speci es have the powerjof rol l ing themselves
up i n to a bal l . They have from thirty - two to th irty
four l egs i n th e On isc i form genus Glomerz’s, the speci es
of wh ich resembl e the common wood - l ouse .
In th e genus Zepbrom

'

a the antennae are six - j oi n ted,
cl avate

,
and truncated at the apex ; the spec i es are

exoti c
,
and are exac tly l ike gigantic Oniscz' (W ood- l i ce) ;

thei r prevai l i ng col ours are brown
,
chestn ut

,
and cl ay

col our ; one species , Zeplw'om
'

a versicolor
,
i s bl ack

,
with

beau ti fu l i rregu l ar- shaped yel low mottl ings . The largest
known spec i es m easures
nearly i nches i n l ength.

The genus Polydesmus
c ontain s a seri es of i nsects
of an “e l ongated form

,
the

body bei ng composed of a
ser i es of e ighteen disti n ct
segments

,
excl us i ve of the

h ead . The segments are tran sverse , wi th the anteri or
l ateral angl es usu al ly rou nded ; the poster i or being
general ly acute

,
s ometimes hooked backwards. The

largest known spec ies i s from Borneo , i s 35 i n ches l ong,
and has th e l ateral m argi ns of the segments den ticul ate .
The genus Spirostreptus contai ns som e of the giants

of the order ; i t consists of numerous speci es. Fifteen

F ig. 182.

Spirostreptus ob tusus.

( fig. 182) measures abou t i nches.
P olydesmus the eyes are obsol ete.
Monographs of the spec ie s compri sing the orders

Chilopoda and Ckz'lognatha have been publ ished in
L each’s “Zool ogi cal Miscell any

,

” and more recently by
Mr. G . Newport

,
i n the Annals and M agazine of

Natural H istory, 1844.

In th e genus

END OF INSECTS.

rica. I t i s i n the hottest parts of the world th ey a ttain
the i r largest s i ze. S . gigas i s fou nd i n South Ameri ca .
Cormocepkalus lobidcns has twen ty - one segments

,

consequen tly forty - two l egs . The Gonibregmatus Cu
mz

’

ngi of Newpor t is 4g i nches l ong, an d has 161 pai r
of legs. In the genus Geophilus, one specie s, G. scan

Minus, i s si x i nches l ong, of a narrow tape - l ike form ,

and of a reddish
yel low col ou r ; i t
i s furn ished wi th
162 pa i r of l egs.
In G’. Savigm

'

anus

we have a spec ie s
possessi ng the as
tonishing number
of 210 pair of l egs ;

th is spec i es i s about three i nches l ong. The speci es
,
at

l east some of them bel ongi ng to th e genera Geophilus
and S colopendra , are at t imes bril l ian tly phosphor ic.

are described i n Newport’s monograph of th e order .
The speci es are pri n cipa lly from India

,
the Ind ian

Arch ipelago
,
and Afri ca— one has been found i n New

Zeal and
,
Spirostreptus antipodarum.

The genus Julus i s al l i ed to the Centipedes, but has
th e body cyl i ndri cal ; the number of legs is very great,
they have consequently been wel l n amed M illipedes.

They can scarcely be said to ru n
,
bu t gl ide al ong much

i n the manner of a worm ; occasi onal ly, on being dis
turbed

,
twisti ng themsel ves up into a Sp i ral form . Thei r

bodi es are hard and not easi ly crushed
,
except by v iol en t

pressure or by a bl ow. They have denti cu lated jaws
,

and the ir eyes are d i vided by hexagonal convex i t i es.
One speci es of Jalus i s very common u nder vegetab l e
refuse , and i n banks of l igh t earth , &c. i t i s of a sh in
i ng black col our , abou t 15 i n ches l ong— th i s is th e J.

salmlosus. It is oviparous ; th e young when first born
have on ly three pai r of l egs

,
but as th ey in crease i n si ze

they acqu i re addi tional numbers, not l ess than 100 pa i rs.
The largest kn own speci es i s the Spirostreptusf asciatus,
which i s eight i nches i n length ; Spirostreptus obtusus
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Coccus cact i , the Cochineal
Coccus S inens is
Cochleoctonus vorax

Cock, the common , M elolontha vulgar is
Cock- roach, the common
Colletes succincta
Copris lunaris

Copris M idas
Coprob ius volvens

Cormocephalus lobidens

Corotoca melantho
Crabro varius
Cryptocerus atratus

Cryptoeerus str iatus
Cteniza Ion ica
Cteniza n idulans
Cyn ips Gallic tinctori

Cyn ips insana
CyphusHancocki

0

0

0

o

0

addy- long—legs, the, t pala oleracea
asypoda hirtipes

ecticus vermcivorus

Dermestes murinus
Diactor foliacea

Diatrwa sacchari

Dictyopterus aurora
Dinarda dentate.
D iops is
Drilus fiavescens

Dynastes Hercules
,
the Long

- horned Hercules
Dyt iscus marg inal is

a us assectator

Fami ly Achetidte
Acrze idec

JEgeridae
Egeronidae
Andrenidae
Anistomidaa
Anoplognathidaa

Anthicidm
Anthrib idae
Aphidze , Plai d- lice
Apidaa

Attelab idcc

Bembecidze

Blatt idae, Coc oaches

Bombycidse
Bostrichidze

Brenthidze

Bressolidte

Bruchidm
Buprestidm
Cass ididae , the Tortoise Beetles
Cerambycidae and Lamiadm
Cercopidae
Cetoni idze

Chalcid idae, theBrasslets
Chrysididaa, the Golden Wasps
Chrysomelidze

Family Cicadidaz

( 6

C imic idaeandTingida:
Glenda;
Coccidae
Coccinellida , the Lady Birds
Coreidaeand Lygseidaa
Crabronidaz

Crioeeridaa

Cyn ipidae, the Gall Insects
Cyphonidae

Danaidze

Dennestidae

Dynast ides
Dyt iscidae
Elateridaz

,
Skip

- Jacks

Endomychidaz
Ephemer idae ,

M ag/fl ies
Erotylidze
Ery cin idze
Encera longicornis, or Long- Emned
Eucnemidze
Eumenidze , Solitary Wasps

Eurytelidaa
Formicidze

,
the Ants

Fulgoridae, Lantern
-flies

Galerucidzc

Galgnlidze

Geometridae
Geotru pidze , Dung

- beetles

Gryl lidae
Gyrin idae , Whirlwhz

'

gs

Heliconidee

Hemerobiidee, Lace- wing Flies

Hesperidaa, Sktppers

H ispides
Hydrometidae
Hydrophilidzc

Iehneumonidae, Ichnewno

Lampyr idae, Glow- worms
Larri dzc

Lepturidae

L ibellul idae , Dragonfl ies
Libytheidzc

I ocustidae
, Grasshoppers and Locusts

Lucanidae
, Stag

- beetles

Lycaen idae
Lyc idae
Lymexylonidec

Manticoridee

Mant idae
,
Soot/wayers

Mant ispidae
Melolonthida

Mordellidaa

Myrmeleonidzc ,
Ant- lions

Nepidae
Nitidulidre
Noctuidae
Notonect idae, Water—boatmen
Nymphal idae
Nyssonidze
Papilionidzc

Passalidae
Paussidaa

Perl idae
Phasmidaa, Walking

—stick Insects

Philanthidm
Pompi l idae
Prion idae
Proctotrupid
Pselaphida

Psocidae
Psychidze

Psyll idae
Pt inidae
Pyralidzc



Fami ly Reduvndaa
Rhipiceridte

Rutelidsc

Sapygidae

Saty ridae
Scaphidiadae

Scarabae idae.
Scoliadae

Scolyt idae, Treebanes
Scutelleridze and Pentatomidae
Scydmaenidze

S ial idae
S ilphidzc , Carrion- beetles

Siricidte ,

'

Tailed Wood- wasp s
Sphaeridiadae

Sphegidaa

Sphirgidae

Telephoridee , Soldiers and Sailors
Tenthredin idae

,
the Saw—flies

Terebrant ia
Termi t idae , WhiteAnts
Thynnidze
Tortricidae
Trogidze
Tubulifera
Vespidae (Wasps and Hornets)

Fish- fly, the, S taphylinus villas

Form ica flava
Formica fuliginosa
Formica fusca.
Formica n igra, or Garden Ant
Formica ruf a

,
the Wood Ant

Formica rufescens

Formica sanguinea
Formica solitar ia

Gad- fly, the, E strus bovis
Galen

’

ta Lecontei
Genus Adelops

Anth idium
Anthophora
Athyreus

Bledius

Bombus
,
Bumble Bee

Brachinidze, Bombardier Beetles
Brach inus
Carab ida:

Caelioxys

Col letes

INDEX TO INSECTS.

Halictusmorio
Haustellated insects
Hedychrum auratum,

the Golden Wasp
Heterocera
Heteromera
H ippobosca equ ina, the Forest-fly
Hornet, the, Vespa crabro

House Cr icket
, the

Hydrous piceus
Hylobius abietis

Julus sabulosus

Naui- huacan - s is i

Glossina morsitans, the Tse- tse

GroupAleocharini
Anthoph i la orMelli fera, the Bees
Brachelytra
D iploptera
Fossores

Geodephaga, Ground Carnivorous Beetles
Heterogyna
Hyd1 adephaga, the Water Beetles
Lamellicomia
Longicorn ia, LongicornBeetles
Necrophaga
Paaderini

Phytophaga Plant, Eating Beetles
Serri corn ia

Lagria h irta.
Lampyris noctiluc
Lecan ium Coff ees
Leiodes cinnamomea
Lepidoptera D iam a- Rhopalocera,
Letbrns cephalotes
Limnius aeneus
Limothrips cerealium
Lobetus tort icoll is
Lucanus Cervus

,
the S tag

- beetle

Lycosa tarantula, the Tarantula
Lycus append iculatus
Lymexylon navale
Lytta Vesicatoria, the Span

Macrodactylus subspinosus, the Rose- bug
Mant is rel igiosa
May

- beetle, the, Phyllophaga guerctna
May

—bug, the
Megach i le argentata
Megach i le centuncularis, the Leaf cutter Bee

Megach il e papaveris
Megachi le W illughbiella
Megasoma Actze on, theActazon Beetle
Megasoma elephas, theElephant Bee
Melecta luctuosa
Melittobia

Mellinus arvensi s
Melolontha vulgaris, the Common Cockchaf er
Membracis foliacea
Meranoplus singularis

M icro- lepidoptera
Miltogramma punctata
Miscophus bicolor
Monodontomerus n i t idus
Muscaa trisetes

Mutil la cocc inea
Mut i lla d iadema
Mut i lla eph ippium
Mut i lla Europaza
Mygale avicularia
Myrapetra scutellari

Myrmecolax
Myrmica cmspitum
Myrmica molesta
Myrmica scabrinodis



Naucoris cimicoides

Necrob ia violacea
Necrodes l i ttoral is
Necrophori
Nematus grossular ias
Niptus hololeucus
Nomada sexfasciata

Nomada Solidaginis

Notonecta glauca, the Water- boatman
Notoxus monoceros
Nysson dimidiatus
Nysson trimaculatus

(Ecodeme cephalotes
(Eda inflata

(Edipoda cserulescens

(Estrus bovis, the Gad-fly
(Estrus tarandi
O

'

dynerus quadratus
Odynerus spinipes
Order Chilognatha

Coleoptera, Beetles
D iptera
I
,
Hymenoptera
Lepidoptera, Butterflies and hf olhs
Neuroptera
Orthoptera

I I . , Rbynchota
Oryctes, the
Oryctes Ma imon
Oryctes Simiar

Oryctophaga

Oemia bicom is
Oemia Ieucomelana
Osmia parietina

Osmia ruf a.
Otiorhynchus picipes

Otiorhynchus sulcatus

Panurgus Banksianus

Passalus comutas
Passalus interruptus
Pelecinus polycerator, theNeedle Ichneumon
Petasida ephippigera

Phanae us camifex, the Bullchaf er
Phyll ium pulchrifolium
Phyllomorpha, theLeaf - shape

Pompi lus punctum
Ponera contract-a
Porphyrophora polonica
Pseudo- tetramera
Pterouarcys regal is
Pterophylla concava
Pt inus fur
Pulex irr i tans
Pygolampsi xanthophotis

Pylades Caquereli
Pe phorus noctilucas

RhynchOphora, Snouted Beetles

Rhync0phorus palmarum
Rhyssa lunator
Rhyssa persuasoria

INDEX TO INSECTS.

Rose- bug, the, llf acrodactylus subspinosus
Sapyga punctata
Sarcopsylla penetrans, the Chiga;
Scarabze us sacer, the Sacred Beetl
Scolopendra gigas
Scorpio
Scorpio
Sect io

l ‘

Vespa arborea
Vespa crabro, the Hornet
Vespa German ica
Vespa rufa
Vespa sylvestris
Vespa- vulgar is, the Common Wasp

Wasp, the Common , Vespa
W asp, the Great Braz i lian
Wood- wasp, the Canadian,

Cursoria
I ., Gonatocerata, Weevzls

I I
, Orthocerata

Malacodermata

Pentamera
Pseudo- trimera
Salatoria

Sternoxi

S irex gigas a

S irex juvencus
Sitaris humeralis

S itophi lus g1anarius, the Corn IVeevil
Sph inx convolvuli
Spirachtha Eurymedusa
Stethorectus 1ngeus, the GreatBrazilianSpider Wasp
Sub order Aphanipte

Euplexoptera
Hemiptera
Homoptera
Strepsiptera
Thysanoptera
Trichoptera, Ca

Sub - sect ion Adephaga
Rypophaga, Cleansers

Tabanus bovinns
Tabanus n iger, the Breeze-fly
Tachyopus Leconte i .
Tachytes un icolor
Tarantula

,
the

, Lycosa tarantu

Termes flavicollis
Timarcha laavigata
Tipula oleracea, the Daddy long legs
Tremex Columba

,
the Canadian Wood- IVasp

Tr ibe—Aculeata
Palpicornes

Pupivora
Terebrantia

Trypoxylon figulus
Tse- tse, the, Glossz'na morn’

tans
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MA LACOS
’

I
‘

RACA.
— CRUSTACEA.

these gangl ions the n erves are d i str ibu ted to the difler
ent organs and members of the body

,
and to th e m uscl es

wh ich move th em .

The sexes are d isti nc t. The mal es have not as yet
been seen i n al l ; but there i s good reason to bel ie ve
th at

,
wi th the excepti on of 'th e cirripedes or barnacl es ,

th e two sexes exi st separately i n al l cases
,
th ough i n

som e the m al es d i ffer very much i n appearance from
the femal es . They always produce the ir young by
means of eggs

,
whi ch

,
i n m ost or al l i nstan ces, are

fecundated w ith i n the body of the femal e before she

l ays . In som e genera th e young are ful ly formed i n
the internal ovary of the mother , and are extruded
a l i ve . I n many

,
th e young at birth are l ike the paren t,

DECAPODA .

but i n others they are very unl ike , and undergo several
changes

,
amoun t ing almost to a ki nd of real transforma

ti on
,
before th ey assume the perfec t form . The Crus

tacea d i ff er from each other very much i n form and
appearance ; they diff er also very m uch i n their hab i ts .
Most of them l i ve constan tly i n the water , but there are
some which during the gre ater p art of thei r l i fe i nhab it
th e l and

,
and are cal l ed L and—crabs. The l arger num

ber are carn i vorous
,
and many even devou r thei r own

Species.

For conven i ence sake , we divide th e cl ass Crustacea
i n to two great sub - classes

,
th e MALACO STRACA and the

ENTOMOSTRACA.

SUB- CLASS I .

— MALACOSTRACA .

Tms name was or igi nal ly appl ie d by Aris to tle to th e
whol e class i n general

,
bu t by Latre i l l e and others it

i s u sed to designate only a particu l ar d i vi si on of i t. I t
con tai ns th e greater part of th e l arge Cru staceans

,
and

m ore esp ecial ly those wh i ch are use fu l to man .

I t has been di vided i n to two great secti ons , th e Stalk
eyed Crustaceans or POD OPHTHALMA ( those which have
the i r eyes pl aced at th e tip of a footstalk ) , and the
sessi l e - eyed or EDRI OPHTHALMA ( those i n wh ich the
eyes are n ot pl aced on footstalks)

SECTION I .
— STALK-EYED CRUSTACEA (PODOPHTHALMA . )

THE S talk - eyed Crustacea are ch iefly di sti ngu i sh ed by
the possess ion of organs excl usi ve ly formed for th e
purpose of resp iration ( bran ch iae, or gi l l s) , and the
ex istence of eyes p l aced at the extrem i ty ofamovabl e
peduncl e or footstal k—hence the ir n ame . A l arge
porti on of th e fron t of th e body is covered by a bu ckl er
shaped shel l or carapace

,
wh i ch extends more or l ess

beyond the thorax
,
and thi s k i nd of c over ing general ly

tends to dis ti ngu ish the animals of th is div ision ofCru s
tacea at first sigh t.
They are d ivided i nto two orders, DECAPODA, or

Ten - footed Cru stacea ; an d STOMAP ODA
,
or SEA

MANTES .

ORDER I .
—DECAPODA (Ten-f ooted
Crustaceans) .

This order contains the greatest number of speci es
of al l the orders of th e Cru stacea . The an imals wh ich
bel ong to i t are those wh ich have the most compl icated
organi zat ion , and the most perfectly developed facul
ties . The branchiae

,
or gi l ls by which they resp ire

,

are fixed on the i n ternal surface of th e thorax , and are
l odged in a cavi ty formed by the prol ongati on of the
carapace beyon d the sides . The head and thorax are
compactly u n i ted or soldered together

,
and are covered

by a large sh iel d - shaped carapace , which stretches be
yond the fron t of the body

,
descends on each side to

th e base of the feet
,
and extends backwards as far as

to th e origi n of the abdomen . The feet, properly so
TheCommon Crab .

cal l ed
,
are five pairs ; the fi rst of wh ich are transformed body and l odged i n a cavi ty th ere , so that i t i s of l ittl e

in to arms
,
and are term i nated by a pai r of l arge claws or no use to them in swimm ing. The species are very

or p i ncers
,
form ing organ s of prehensi on ; the four other

pai rs being the true organ s of m oti on . These an imals
are sl ow of growth

,
l i ve long

,
and some of them become

very l arge .
They are di vided i n to th re e large groups

,
whi ch are

d ist ingu ished from each other by the comparati ve l ength
of th e abdomen

,
or , as i t i s general ly cal l ed, the tai l

the Short- tai l ed
,
orBrachg/ ura ; theL ong—tai l ed , orM ac

roura and the anomal ous - tai l ed
,
or Anomoura.

BRACHYURA.
—The Short - tai l ed Crustaceans , orCrabs,

have their short abdomen general ly bent u nder the





STOBIAPODA .
— CRUSTACEA.

—AM P IH PODA .

v ictim
,
cl o th ing themselves wi th i ts spo i ls . They run

abou t w i th great rap idi ty, and when sei z ed draw them
se l ves i n to th e shel l with a sudden snap

,
c lose the aper

ture wi th th ei r stou t cl aws
,
and res ist strongly all at

tempts to pul l th em out. W hen young they may be
found i nhabi ting smal l shel l s

,
such as th e periwinkl e

,

&c .
, but as they i ncrease in siz e th ey take possess i on

of the l arge whelk or bucci num .

ORDER I I. —STOMAPODA (Sea - ll! antes) .

The Stomapoa’a are disti nguish ed from the Decapocla

by their n ot possessing i n ternal branch iae or g i l l s . These “ 5 186

organs when presen t are external
,
and ge neral ly spri n g

from th e basal j o i n t of the abdominal false feet. Some
times they are fixed at th e base of th e thoraci c feet, and
are suspended under the thorax . The carapace var ies
i n form and size , somet imes covering the whol e thorax ,
or at oth ers only part. The abdomen varies much i n
appearan ce also. In general i t resembl es that par t of
the body i n the JlIac-

roura
,
and term i nates i n a c audal

fin
,
wh ich fi ts them for swimmi ng. The fee t are seven

or e igh t p ai rs , and i n most of the spec i es are pl aced
near the mouth

,
or are folded upon i t, hence the n ame .

In som e genera of th is order th e thoraci c fee t are sl eu
der

,
resembl e each other i n form

,
and are al l adapted

for swimm ing. In o thers
,
the fi rst pa i r are l arge and

prehens i l e
,
and the three succeeding pairs are al so cl aw

shaped and formed for prehensi on .

MYsrs.
-Amongst those of the fi rst group we may

men ti on the genus M ysz
'

s, th e speci es of wh ich are
known by the n ame of the Opossum shrimps. They
derive th is n am e from their carryi ng the ir eggs and
young i n a pouch beneath the thorax and between the

Sea Mant is,
or M ant is Crab .

SECTION II.— SESSILE-EYED CRUSTACEA (EDR IOPHTHALMA) .

THE Sess ile - eyed Crustaceans are di sti nguish ed from
the Stalk - eyed

,
or P odophthalma, by their branch iae ,

or g i l l s
,
not be i ng organs spec i ally formed for th e pur

pose of resp iration , bu t consti tuti ng a part of th e organs
of m ot ion

,
thei r structure bei ng pecu l i arly adapted to

serve that end an d by thei r eyes not being pl aced on
foot - stalks , bu t be ing sess i l e and i mmovabl e . They
have n o thorac i c carapace ; but th e thorax and abdo
m en are composed of a seri es of ri ngs or j o i nts

,
sepa

rate from each other and movabl e . The head is

disti nc t from the th orax .

They are d i v ided i nto th ree orders— AMPH IPODA ,

LzenomronA, and Isopona.

ORDER I .—THE AMPHIPODS (Amphipoda) .

The Amphipods have their branchiee or gi l l s i n th e
form of l arge m embranous vesi cles pl aced at the base
of the fee t

,
on the ir i nn er side. The thorax i s gen e

ral ly div ided i nto seven movabl e ri ngs, and the

thoraci c
,
or true feet

,
are seven pa i rs. The abdom en

is l arge and wel l devel oped
,
and the members, or false

thoraci c legs'. The speci es are smal l an d have the
body narrow and elongated

,
l ike th e shrimps. They

are found i n vast numbers; especi al ly i n the north ern
seas

,
where they consti tute a l arge porti on of the food

of the whal e
,
and are l um i nous a t n ight.

In th is group we have also th e curi ous crustacean s
bel ongi ng to th e genus Phyllosoma, the body of which
is transparen t and so compl etely flatten ed

,
that i t is

d iffi cul t to u nderstand how the viscera have room to
pl ay .

In the second group we may menti on the genus
Squilla.

THEMANTISCRAB (Squilla
D esmarestii— fig. 186) i s abou t
seven inches in l ength . I ts
carapac e only covers th e an

terior hal f of the thorax
,
th e

b inder bei ng formed of ri ngs
l ike those of the abdomen . I t
i s prov ided wi th enormous
cl aws

,
termi nati ng i n a sharp

h ook ; the l ast j oi nt furn i shed
w i th s ix sharp proj ecti ng
sp in es

,
and the preced ing j oin t

with three , and so hol l owed as
to render th is cl aw a most efi‘i
ci ent instrument of preh en si on .

They bear a cons iderabl e re

semblance to th e fore l egs of
th e Orthopterous genus of in
sects, M antis h ence the popu
l ar n ame appl i ed to the spec i es
of th i s genus . This Species is
a nati ve of th e seas of Europe

,
bu t the greater n umber

are i nhabi tan ts of trop ical seas .

swimm ing fee t attach ed to i t
,
are el ongated

,
narrow,

an d fri nged wi th hairs . The three hi nder pa i rs are
ben t backwards

,
and , a long with the terminal porti on

of the abdomen , form a sort of fin , wh i ch serves the
an imal for swimming or leaping . The femal es carry
the i r eggs under the thorax , between certa i n scal es or
vesi cl es

,
wh i ch form a k ind of pou ch . In th is posi ti on

they are hatched
,
and th e young rem a i n attached to

the l egs
,
or other parts of the body of the parents

,
u nt i l

th ey ga in suffi ci en t strength to swim
‘

and take care of
th emsel ves. The order con tain s a con siderable num
ber of speci es

,
all of smal l s ize som e are paras iti cal

,

l i ving attach ed to fish es
,
and i n Medusae or Acal ephae .

Such are th e Spec ies of the genus Phrom'

ma, on e or
two of wh ich are European

,
and are found inhabi ting

the i nteri or of a gel ati n ous
,
transparen t

,
bel l - l ike bag,

open at both ends , and form ed probably of the body of
a Beroe . Others are free and very acti ve. some l i vi ng
i n the sand of the sea - shore

,
others i n th e sea or fresh

water .
TALITRUS .

— The speci es of th is genus are wel l
kn own by the name of Sandhoppers, or Sea- fleas.
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ENTOMOS’

I
‘

RACA.

T11 15 SPHE ROMIANS ( Sphcvroma) l i ve on rocks on
the sea- coast

,
and have the facul ty of r ol l i ng them

selv es up i n the form of a bal l
,
when touched or

a l armed. They are all of smal l si z e , and several
speci es are found i n G reat Brita i n . See fig. 190

Sp/zceronm serratum.

The thi rd group are termed the Sedentary Isopods .
In th i s group the s ixth pair of fal se abdominal fee t
are al together want ing

,
and the ir m outh is formed

more for su ction than for masticati on ; as the j aws ,
which all th e other Mal acostrac a possess , i n th ese are
n ot i n ex istence . They are compl e tely parasitical .
Tu nBOPYRI, or Tail- less Crab - lice, l i ve fixed under

the v au l t of the bran ch ial cavi ty of prawns , shr imps ,
&c.

,
where th ey m ay be detected form ing a smal l

tumour . The mal es are five or s ix tim es smal l e r than
the femal es

,
and are found attached to th e i r abdomen .

CRUSTACEA.
-PH YLLOPOD S.

The figure ( fig . 191) i s that of another paras it i cal

F ig . 191 .

M ud Shr imp louse—l one thorac icus—a M ale ; 1) Female.

spec i es
,
Iona thoracicus, which i n fests th e shrimp .

SUB- CLASS Il .

— ENTOMOSTRACA .

THE Entomostraca are for th e most part extremely
small crustaceans

,
but are very numerous . The i r

external en vel ope or carapace
,
whi ch is of a horny or

cor iaceous textu re
,
i s formed of on e or two pi e ces wh ich

e i th er c omple tely or i n great part c over the body of th e
an imal . In some i t approaches i n appearance so nearly
to th e form of a bi val ve shel l

,
that a person who did

not exam i ne wi th a m icroscope th e an imal con ta i ned
wi th i n

,
would n ot hes i tate at fi rst to cal l i t so . These

creatures are carn i vorous
,
and are very u sefu l i n cl ear

i ng stagnant waters of pu trid an im al m atter. Thei r gil l s
are attached ei ther to the fee t or org ans of masti cati on .

They are preyed upon by larger an imal s , and form
the food of some of our most es teemed fishes . Som e
of them are paras i t ic

,
l i v i ng fixed upon the bodies

of fi sh es and other an imal s th at l iv e i n the water .
Many u ndergo a ser ies of changes, amoun t ing to a
spec i es of metamorph osis

,
i n the ir progress from youth

to matur i ty . They are numerous i n fresh water, and
many are m ari n e

,
those i nhabi t ing the ocean assi sti ng

materially in producing the l um in ousness of the'world

of waters. " By natural i sts they have general ly been
di v ided in to three secti ons— BRANCH I OPODA, LOPnY
ROPODA

,
and PmcrnoronA.

SECTION I .
— BRANCHIOPODA (BRANCH IOPODS) .

THE an imal s bel onging to th i s secti on of Entomostmca

have the mouth furn ished w i th jaws fi tted for masticat

F ig . 192 .

Ch irocephalus diaphauus.

i ng the i r food. Thei r bran ch iae or g i l l s are many and
attached to the fee t

,
wh ich vary i n n umber

,
somet imes

be i ng many and at others few . They are i n genera l
n ot adapted for l ocomoti on . The anten nae are two

,
or

four - j oi n ted and c i l iated
,
i n some se rvi ng as organs of

moti on . They sw im
have thei r bran ch ial

ORDER I.
—PHYLLOI’ODS (P hyllopoda) .

In th e an imal s bel onging to th is order th e feet are
fol iaceous i n structu re

,
branc'hi ferous or gi l l - bearing,

freely
,
and may be observed to

feet i n constan t m oti on i n the

water
,
th ei r act ion

being seldom i nter
rupted, thus ven t i
l ati ng th e stagnant
water i n wh ich they
for the mos t p art
l i ve

,
and preven ting

i t becom ing soon
putrid .

They are al l ar
ranged i n two orders

,

PIIYLLOPODA and
CLADOCERA.



CLADOCERA. CRUSTACEA. PmcrLOPODA.

and thus adapted more for respi ration than looomotion. motion through the water i s pe cu l iar, b eing a tumbl ing,
The body i s usual ly d iv ided i nto numerous segments .
This order contain s the l arges t i ndiv idual s Of all the
Entomostraca

,
and m any of them the m ost remark

abl e for beau ty . As an i l lu strat ion of th e order , we
have annex ed a figure of Chirocepbalus diaphanus.

See fig ; 192 .

ORDER I I.— CLADOCERA.

The Speci es of th is order are gen eral ly very
smal l an d have the body , wi th th e excepti on of
th e head

,
contain ed with i n a del i cate tran s

paren t carapace , formed i n th e shape of two
valves jo ined together on the back . They
possess from four to si x fol i aceous bran ch ial
feet

,
have only on e eye , and two pai rs of

an tennae, th e l ower of which are th e organs o f
mot i on .

The specie s h ere represen ted ( fig . 193) is
D apkm

’

a Schceflcm
'

.

There are seven known Br i ti sh Speci es ; that fig ured
is by far the l argest of th e fam i ly, being abou t th e
f ifth of an i nch in le ngth

,
an d two l i n es broad . The i r

heavy sort of movement
,
and when seen i n

ponds they seem to keep near th e bottom .

F ig. 193 .

nia Sch re f’feri.

nati ve

SECTION II .
— LOPHYR

'

OPODA.

THE L ophyropods are characteri zed by the ir fe e t be ing
essen ti al ly organs o f l ocomoti on , an d not branchialsf

Fig . 194 . F ig . 195 .

Cypr idina M ‘Andrei . Cyclops quadricornis.

These are few i n number and are composed of several

SECTION III .

— PCECILOPODA (PARAS ITIC CRUSTACEA) .

Tm: an imal s bel onging to th is section h ave the organs
of th e mouth adapted for suc ti on , an d not masti cati on.

They l iv e a paras i tic l i fe upon aquati c an imal s
,
such as

fishes
,
&c. ; and their m outh therefore i s con structed so

as to accommodate th em to thei r hab itation s and man
n er of l i fe . Thei r body i s for the ‘

greater part i n cl osed
with i n a buckl er - shaped shel l or carapace

'

of a horny
substance ; and the ir feet, wh ich are i n the greater num

ber
,
four pairs

,
are partly adapted for enabl ing them to

walk w ith
,
and partly serve for the purpose of resp i ra

ti on
,
having branchiae or gil l s attached to them . W

'hen
young they are free and unattached , and do not resem
bl e i n the l eas t th e ir paren ts. As they advance i n l i fe
they underg o a series o f changes , an d become attached
to vari ou s other an imal s . Many of them at last become
so transform ed that they l ose the i r eyes and feet, and

arti cul ati on s of a more or l ess cyl indri cal form , wh ich
are furn ish ed wi th a seri es of sti ff hairs or seine. The i r
branch iae or gi l l s are attached to the organ s of

‘

th e mou th
and are few i n n umber . The body i s e i th er compl e tely
i ncl osed with i n a carapace exactly resembl i ng a b ival ve
shel l

,
or partial ly c overed by an envel ope shaped l ike a

shi el d or bu ckl er. The two forms consti tu te two orders,
OS'I ‘RACODA an d COPEPODA.

The first order
,
or Ostracods, we il lustrate by a fig ure

of Cypridina IW ‘Andrei (fig . th e secon d ( th e
Copepods) by Cyclops quadricorm

'

s ( fig.

V ery l i ttl e i s known of the habi ts and mann ers Of

these i n teresti ng an d curi ou s l i ttl e creatu res ; th e two
species whi ch h ave been foun d i n Great Bri ta i n bel ong
i ng t o th i s genus were dredged by Mr . M ‘Andrew

from a considerabl e dep th . Cyprid i na M ‘Andrei was
dredged i n se ven ty fathoms

,
b etween the i slands of

L ewis and Skye . Other spec i es , 0. Brenda, was

fou n d i n from e ighty to n i n e ty fathom s sand , twenty
mi l es eas t o f th e Noss, i n th e Shetl and Isl ands.



X i rnosunx.

can n o l onger move from the p osi ti on th ey h ave chosen .

Oth ers retai n to a considerabl e exten t th e i r powers of
l ocomotion , and some are abl e to change their posi ti on
from one an imal to another at w il l . The spec i es be

F ig . 196. F ig . 197.

Argulus fol iaceus. Lernaen b ranch ial is.

l ongi ng to th i s secti on are d i vided i n to two orders
SIPl -IONOSTOMATA and LERNAE IDJE.

The fi rs t order
,
the Sap/ionostomes are represen ted

by Argulusf oliaceus (fig. 196) th e second , the
L ernazans

,
by Lemm a branchialz

’

s ( fig .

In th e arrangement of th e Crustacea
,
by

M . Mil ne Edwards , who has done much for
th i s cl ass Of an imals

,
th ere fol l ows immed iately

after th e Lermeidrc the curiou s - l ook ing creatures
cal l ed the Sea Spiders.

SEA SPIDERS

The Sea Sp iders were origin al ly cl assed by
au thors am ongst the sp iders

,
and i t i s only

l ately that they h ave been final ly pronounced
to be Crustaceans . Though they have n o
branch iae or g i l l s

,
they do not p ossess the

trachea: or pu lmonary sacs for aeri al respi rat ion
,

wh i ch the Spi ders are furn i shed w ith . They
appear , i n deed , to breath e through the sk i n , th e aera
ti on of the bl ood being e ff ected by the mere contact

CRUSTACEA.

F ig . 198.

Nymphon grac i le.

i s di sti ngu ish ed by i ts very l ong Sl ender legs
,
th ese

members being abou t four times th e length of th e body.

SUB—CLASS III — X IPHOSURA (SWORD - TAILS) .

THE Sword - tai l s , or K ing - crabs
,
are di stingu i shed from

al l th e oth er Cru stacea by the pecu l i ar format ion of the
m onth . Instead of having mandibl es and jaws

,
as the

others have , the masti catory organs are the si x pa i rs
of th oraci c feet , whi ch are so si tu ated as to surround
the month . The basal porti on of th ese m embers i s
armed wi th strong spi nes

,
which serve the purpose of

teeth
,
and thus replace the ordin ary organ s for masti

cat i ng the food . The branchiee are i n the form Of

num erous pl ates
,
or m embranou s folds pl aced tran s

versely, ly i ng one upon the other l ike the l eaves of a

book , and attached to the basal porti on of the abdominal
l egs . The body i s composed of three parts ; the head
and thorax un i ted i n on e ( cephalo the abdomen

,

and ta i l . The cephalo - thorax i s covered by a l arge
horny buckl er of a sem i ci rcu l ar form

,
and on i t we see

four eyes ; two very smal l and Simpl e , and two larger,
compound , and of an oval Shape . The abdomen i s
covered also wi th a considerable - si zed bu ckl er

,
of a

somewhat tri angul ar shape, toothed at the s ides, and
sendi ng off from i ts l ower edge a l ong

,
sharp Spin e

,

nearly as l ong i n general as th e whol e body
,
and con

of th e water
,
i n wh i ch they l i v e

,
wi th the ex terna l

su rface of the body. They have a crustaceous sl ender
body of five j oi nts

,
not m uch th i cker th an the l imbs

,

wh ich are fou r pairs i n number, an d general ly very
l ong. The femal es h ave a suppl emen tary pa ir

,
much

smal ler than the others
,
bent under th em and desti ned

to support th e eggs.
The Sea Sp iders

,
as thei r n am e imports

,
are al l

m ari ne , and they are of smal l si z e. They conceal them
sel ves amongst th e sea - weeds and coral l i nes be tween
t ide - marks

,
and

_under stones wi th i n the l owest tide
l i n e , and occasi onal ly they are dredged from deep water.
Their m oti on s are remarkably sl ow

,
and they probably

l i ve on dead anim al matter or smal l m ar i ne i nsects .
The females are apparen tly fewer i n n umber than the
males, or at l east are much more seldom met wi th , an d
may be readi ly dist i ngu ished by the suppl emen tal pai r
of l egs menti oned above as dest ined to hol d and carry
th e eggs. These are col l ected in to gl obu l ar masses
envel oped wi th a th i n sk i n or membran e

,
each mass

firmly adheren t to the ovi ferous l eg
,
and consis ting of a

congeri es of num erou s round ova . The young are
so fter and l onger - bod i ed proportional ly th an the adul t

,

and appear to undergo con s iderabl e ch anges i n the i r
progress to matur i ty . Our i l l us trat ion of th i s order of
Crustaceans is the Nymphon gracz

’

le ( fig . which
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BAL ANID /E.

th e whol e world , th e greater n umber h owever i nhab i t
i ng the warmer , temperate , and tropical seas . The
n ame of bm'nacle shell was origi n al ly given to the

genus Lepas, wh ich m ay be known by the head or
capitulum be ing compressed and composed of five
approx imate val ves . They deri ve th is n am e from i ts
be i ng at on e tim e bel i eved th at they gave origi n to the
barnacl e goose

FAMILY II .— BALANID}E (Sessile Cirr ipeds, or
Sea - acorns) .

The Balam'

daz are character ized by thei r be ing
fixed to

.

submarin e bod i es withou t th e i nterven ti on of
a peduncl e . The body of the an imal is i n cl osed i n a
cyl i ndri cal or bel l - shaped tube Open at th e top

,
formed

of several val ves u n i ted together , s ide by si de , by a
den tated su ture , and covered by what i s cal l ed an
opercuhun, which cons ists gen eral ly of four val ves
n early equal - sized an d sunk i n to a flex ibl e sk in

,

allowing . them a con siderabl e degre e of motion . The
base by which they are fixed is a shel ly pl ate . The
Spec ies are numerous and most widely d i ff used

,
tak ing

possessi on of rocks
,
sh ips

,
t imber floa ti ng or at

rest
,
shel l s of Crustacea and Moll usca , &c. Some of

them are of con siderab l e s i z e
,
and one spec i es of

the gen us Bal anus (B. psz
’

ttaceus) foun d on the coast
of Ch i l i , growing to th e s i ze of five or si x inches

,

forms a very common and h ighly esteemed food for
the nati ves

,
who cal l i t pz

'

co. The flesh issaid to equal

CLAss

Tun cl ass Annel ida , as new consti tu ted , i s composed
o f a serie s of an imal s which form only a smal l p ar t of
th e great h eterogen eous cl ass Vermes, or W orms, of
L i nnaeus . They are distingu ished

,
however

,
from al l

o ther worms by the fact that they possess red or
col ou red bl ood

,
an d hence are often cal l ed by th e name

of Red W orms . Th i s pecu l i ari ty was cons idered of
such importan ce by Cuv ier that he p laced them i n h i s
l ast edi tion of th e Regne An imal" at the head of the
sub - kingdom A rticulata . Thei r gen eral appearan ce
n everthel ess seems to poi n t th em ou t as the represem
tatives of the l arval rath er than th e perfec t state of
inse cts , an d th us to i nd icate thei r preper posi ti on to be
below both Insects and Cru stacea.

An nel ides, then , are worms wi th red or col ou red
bl ood

,
ci rc ul ati ng i n a doubl e system of compl ex vessel s

,

wi th a nervou s system consist ing of a doubl e cen tral
cord

,
an d resp iring by organs which are ei ther devel oped

extern al ly or are spread over th e su rface of th e ski n , or
con ceal ed in ternal ly . The body, which is m ore or less
el ongated

,
i s always d ivided in to numerou s r ings

(mznuli) , from which ci rcumstan ce th e whol e cl ass
der ives i ts n am e . The first of these rings contai ns th e
mouth and the prin cipal organs of sense . I t i s cal l ed
the head

,
but i n outward appearance scarcely differs

ANNEL IDA. Anxnu na.

i n r i chn ess and del i cacy th at of th e crab . An other
spec i es

,
B . tintinnabu lum (fig. i s equal ly prized by

Fig 200.

Balanus ’

I
‘
iu tinnab u lum.

ANNELIDA (ANNEL IDES, on RED WoaMs) .

from the rest
,
whi ch al l agre e i n having the sam e form

and n early th e same siz e throughou t. Non e of th e
Annel ides are possessed of tru e feet or articul ated l imbs ,
bu t the greater number of th em are provided with
hai rs or hooks

,
or bundles

,
of br i stl es wh i ch supply the ir

place
,
whil e others have a su ctor ial d i sc wh i ch serves

th em for progressi on . Their an tennae (when they
possess them ) are seldom joi nted , an d the organs of
the i r m outh consi st of j aws

,
more or le ss powerful , or

of a simpl e tube . The ep iderm is or external ski n i s
very thin

,
and i s not ci l i ated except where i t covers th e

ex ternal branchim. The sen se of touch i s ch i efly deve
10ped at the two first r ings of th e body

,
and ex ists e i ther

i n form of a ten tacul ar proboscis, con tracti l e an tennae,
or processes of var i abl e number and shape cal l ed cz'rrizi.
I n a great many of th e An nel ides the eyes are wanting
i n some they are represen ted by black dots

’

merely, or
eye - specks

,
which i n th e l eeches and som e others are

numerou s
,
and are considered to be l ight - perce i vi ng

organs. The digesti ve canal i s u su al ly s traigh t
,
rarely

h aving con vol utions .
The ski n i n many of the spec i es secretes a quan ti ty

of mucus wh ich covers th e body, an d by means of wh ich
som e of them gl u e together pi eces of shel l , gra ins of
sand

,
&c.

,
so as to form a tube to lodge themsel ves i n .

the Ch in ese , th e flesh of which is said to resemb le th e
l obster. Som e of the Speci es , as i n Acasta, are .found
attach ed to Sponges

,
whi l e oth ers, as i n Pyrgoma, are

embedded i n coral s . The Spec i es of th e genus Coronula
and t bz

f

cz
’

nelfa, attach themsel ves to th e bodi es of
whal es ; and as th ey i ncrease i n Size th e i r shel l s are
proportional ly enl arged by the add i ti on of n ew m atter
to th e base of the val ves , and they gradual l y rai se
th emsel ves out of th e substan ce of th e sk i n i n wh i ch
t hey are immersed.



ERRANTIA. ANNEL IDA.
—ERRANTLA .

The calcareous tubes i n wh ich others dwel l , are secreted
by a col lar surrounding the firs t segmen t of th e body .

Reprodu cti on takes pl ace partly by a tran sverse
fissuration, and partly by a sexual apparatus. Those
spec i es wh ich undergo the process of di vi si on n ever
p ossess gen i tal organ s at the time i t i s taking pl ace ;
but after th is process ceases gen i tal organs are deve
10ped, an d reproducti on takes pl ace by eggs. The

extreme vul n erabi l i ty and reproduc tive power of many
Chaetopodes gi ve rise to th e ir frequent mul ti pl i cati on by
artifici al and acc idental di vis ion . The fragments th us
produced are final ly devel oped

,
and the m uti l ated an imal

u l timately regains its l ost parts . Some have the power
of vol untary di vi si on from the l east handl ing of the i r
body

,
and th ese separated parts are probably devel oped

to new indi v idual s .”
Most of th e spec ies have separate sexes , bu t i n th e

L eeches and Earth - worms the two are always uni ted
i n the same i ndi vidual . I n by far the greater n umber
of the An nel i des ( those wh ich have the body provided
with bri stl e s as organs of l ocomoti on ) , th e young u ndergo
a compl ete m etamorphosi s . The embryo , immediately
i t escapes from the egg

,
swims freely abou t l ike an

i n fusori al animalcu l e
,
by means of th e c i l i ated mem

brane wh ich covers i ts whol e body . This disappears ,
the embryo lengthens

,
eyes appear upon the an ter ior

ex trem ity
,
th e body becomes d iv i ded i n to segmen ts ,

and bristl es
,
&c .

,
make th ei r appearan ce .

The Annel ides vary considerably i n the ir m anner of

l i fe
,
and thi s

,
al ong with the structure of thei r breath

ing apparatus
,
has i nduced MM . Audoui n and Mi l n e

Edwards to div i de them i n to four orders
I. Errantz

’

a, those i n wh i ch the resp i ratory organs
are attached to th e dorsal su rface of th e body a long the
whol e or greater part of i ts l ength , hence cal l ed D orsi
branchiata, by Cuvi er and others . These sp eci es are
found l i ving a free an d wandering l i fe , crawl i ng acti vely
i n m ud or swimming i n th e water.
II . Tubicola or Sedentaria, those i n wh ich the

resp iratory organs ‘

are form ed l ike plum es
,
at tached to

the head or anterior p orti on of the body , h ence cal led
by many authors Capitobranckz

’

ata. These spec ies
l i ve a seden tary l i fe

,
and are found

,
wi th few excepti ons

,

hav i ng thei r abode i n tubes.
III. Terr-icola or Earth - worms

,
those i n wh i ch th e

respi ratory organs are i n ternal
,
bei ng i n the form of

smal l vesicles Open ing external ly by very minu te pores.
These are found mak ing thei r dwel l ing - place ih - soft
earth

,
p i erc ing the ground i n al l di recti ons.

IV . Suctorz
’

a or Suckers , those i n wh i ch the respi ra
tory organs are i nternal

,
l ike the precedi ng order

,
and

d i sposed i n the form of smal l m embranous sacs
,
each

of which communi cates external ly by a m inu te orifice
o n th e ventral aspect of the body . They possess n o
bristl es

,
but are provided w ith su ctori al di scs by whi ch

they progress. These are al l n ati ves of the water
,
and

many are found l i vi ng partial ly as para s i tes upo n fishes.

ORDER I .
—ERRANTIA Dorsibranchiaéa)

All th e speci es bel onging to th i s order are aquati c
,

crawl ing wi th acti v i ty i n th e mud -or swimm ing with

fac i l i ty in th e water. The body i n som e of th em i s
very long an d sl ender— some species i n the equator ial
seas attain ing th e l ength of five fee t .

— in others broad
and rather short. Their h ead i s disti nct from the

trunk , and is furn ish ed with two pairs of r udimen tary
eyes, a certain n umber of c on ic al or filiform appendages
wh ich are d isti nguished i n to antennae

,
palp i

,
and ten

tae les
,
and a mouth furn i sh ed with a probosc i s wh i ch

can be protruded at wi l l
,
an d often armed wi th strong

horny j aws. The body i s composed of n umerou s
narrow segments or r i ngs , varyi ng i n number from
twen ty to five hundred. In th e maj or i ty of th e Spec i es
e ach segment or ri ng has on each side an organ which
m any natu ral i s ts cal l a foot . I t i s in th e form of a
fleshy tubercl e is composed of two di visi on s pl aced one
above the other cal l ed mmz’, or branches ; and pro vided
wi th on e or two brushes of bri stl es . These br istl es are
of two ki nds

,
subu l ate and hooked

,
and the an imal can

protrude them considerably by means of muscl es appro
priated to that u se . In addi tion to th ese bundl es of
b ristles

,
tlrere are attached to these feet a n umber of

soft and blun t appendages, cal l ed They are
usu al ly two to each foot, bu t th eir n umber and posi ti on
vary con si derably . They are ei th er i n the form of l ong

,

subu late
,
fleshy tentacl es

,
or m erely compressed l eaflets

or p api l lary tubercl es . In gen eral th ey are part ial ly
con tracti l e . The gill s or branchiae vary mu ch i n form ,

n umber
,
and posi tion . I n some the organ assumes the

form of arbuscl es or tufts
,
or fan - shaped crests ; i n a

s econd ser i es i t i s a s impl e or p ecti nated fi lam ent ; and
i n a th ird i t i s a n ippl e - l ik e l obe, or m erely a mem
bramons tubercl e . In gen eral they are pl aced al ong
th e back

,
bu t sometimes th ey are arranged al ong the

sides or at th e tail.
“ Organi zed for l ocomot ion , says Dr. Johnst on ,
th is tr ibe of Annel i des— th e tyran ts or the ar i stocracy
of the ir race— wander abroad , and are i n constan t war
fare with al l arou nd them . They crawl ou the surface
at a pace that var i es i n th e Sp eci es from ex trem e sl ow
ness to en ergeti c ac ti v i ty. Many of them sw im wi th
ease

,
and others burrow i n the wet sand of th e shore.

They are em in ently carn i vorous
,
with the except ion

perhaps of the Ariciidaz, whi ch m ay be geodephagous
or feeders on pu trescen t matter . Some of th em appear
to be truly pelagi an , and are only m et wi th i n the high
seas ; bu t th e great m aj ori ty dwel l b etween t ide - marks
on the Sh ore

,
where th ey fi nd refuge and concealmen t

under stones
,
or am ong coral l ines an d sea—weeds . A

smal l n umber burrow in t he sand , i n wh i ch th ey form
a sort of sh eath by a gl airy secreti on from th e skin ,
and a few are tru ly tub iculous ; bu t th ese sheaths are
not i ndispensabl e , an d can be occasi onal ly abandoned
with ou t i nconven ience . The mouth

,
as has been

stated
,
i s wel l adap ted for th ei r rapac i ou s manner of

l i fe ; but i n addi ti on to th ese organs of off ence , these
an im al s are l ikewise provided w i th organ s of defence
agai nst th eir enemi es. The princ ipal on es are the
br i stl es w i th wh ich the segments of the i r body are pro
vided.

“ Some Annel idans when al armed , such as th e
Aphrodites

,
i nst incti vely contrac t th e body i nto a sort

of bal l
,
bri ng ing the head and tai l i nto n ear contact,

and i n th i s man ner seem anx i ous to el ude the danger .
Others , that have a l ong verm iform body, wriggl e and
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— APHROD ITIDxE.

twist themsel ves wi th viol ence as i f they would frighten
away their foe by the ir con torti on s ; bu t th ese are weak
resources i n comparison with th e protecti on th ey deri ve
from thei r panoply of Sp i nes and bri stl es

,
and i t i s

curi ous to remark that as these d im in i sh i n si ze and
p iquancy, and become better adapted to l ocomot ion
than o ff en ce

,
th e worms

,
as i f consc ious of the ir defen ce

l ess s tate
,
forsake the nomade l i fe

,
an d seek add i ti onal

securi ty by digging themsel ves furrows for retreat i n
th e sand and mud.

” These bristl es
,
wh ich ,

as stated above
,
can be re tracted wi th i n th e body and

protruded again a t the wi l l of the an imal , are d ist i n
guished i nto spi n es and bristl es properly so
cal l ed (f estucce) . The Sp ines

,
or acz’culz', are sti ff and

very resisti ng
,
and are d is tingu i sh ed from th e bristl es

by being larger an d being placed i n the cen tre. The

Fig . 201.

Spines of Aphrodite.

bristl es
,
or f estucre, are various and very rem arkabl e i n

structu re
,
and thei r uses are wel l worthy of atten t ion .

Did our space p erm i t we cou ld di l ate at great l ength
upon th i s subject, but l im ited as we n ecessari ly are ,
we can only refer to th e wri ti ngs of Audou i n and
Mi lne Edwards

,
Oersted , Dr. Joh nston , &c. ,

for fur ther
i n formati on

,
an d to the accompanying i l l ustrati on s

(fig. 201) of a few of the i r most i nteresti ng form s .
These figures are h ighl y magn ified

,
the weapons

themsel ves be i ng extremely smal l though exqu is i tely
form ed. Their number i n some of th i s trib e of Anne
l ides i s immense. Some speci es have been found to
possess five hu ndred fee t on each side . Each foot has
two bran ches

,
and each bran ch has at l east on e spi n e

and one bunch of bristl es , some of them simpl e and
some of them compou nd . These ind i viduals then have
two thousand Spi nes a t l eas t ; and i f we reckon ten
bristl es to each brush , i t has al so twenty thousand of
them I Not only are these sp ines and br istl es of great
importan ce to the an imal , they are also beau t i fu l objects
to l ook at ; for som e even of these l ai dly worms” sh in e
wi th a spl endour truly remarkabl e . The Aplzrodr

'

tcs

for exampl e
,
or Sea- mice" as th ey are often termed

,

have the i r bod i es covered w i th bri stl es or hai rs wh i ch
possess a bri l l ian t metal l i c l ustre . “Gold

,
azure

,
purpl e

,

and green play upon thei r surface in a th ousand d iff er
en t ways

,
and these col our s , often i r idescen t, harmon ize

perfectly wi th th e ever - changing reflecti on s of th e r ings
of th eir body. The wing of a bu tterfly has not rece i ved
a more bri l l i an t decorati on than these worms con ceal ed
at th e bottom of the sea, and often h idden i n bl ack and
feti d mud .

” Edwards. ) Cuvi er was so struck
w i th th i s beau ti fu l p l ay of bri l l ian t col ou rs that he
says i t does n o t yi el d i n beau ty ei th er to the plumage
of the h umm ing b irds or the most bri l l i ant pre c i ous
ston es .
MM . Au dou i n and Mi ln e Edwards , who have

studied th e An nel ides very careful ly
,
di vide th i s order

i n to e igh t fam il i e s— I . Aphrodz
'

tz
'

dw I I. Amphino
midaa III. Eunicz

'

daz; IV . Nerez
'

dz
'

dce V . Aricz
'

idw ;
VI . Pcrz

'

patidce V II. Clcwtopter
'

z
'

dce V II I. Arena:

col-idce.

FAM I LY I .
—APHRODITIDJE

(TheSea- mice) .

The Sea- mice are of an oval , obl ong, or l i n ear
el ongate and depressed form

,
the body composed of a

defin i te n umber of segments
,
and the back covered

wi th a seri es of scal es
,
or elytra , disposed i n two rows.

The Spec i es bel ong i ng to th i s fam i ly are amongst th e
most h ighly organ ized of al l the Annel ides . The head
is d isti n ct from the other r ings of the body, and pos
sesses eyes placed on i ts vertex , general ly four i n
number and arranged i n two pairs ; tru e antennae, i n

gen era l to th e number of five , sometim es three ,
th e odd one being placed i n the cen tre ; a
cyl i ndr i cal pro bosc i s fr inged wi th papillze roun d
the orifice and armed wi th four jaws un i ted i n
pairs

,
th e two above and th e two bel ow having

thei r cu tti ng edges pl aced opposi te each other.
The fee t are u sual ly v ery d isti nct

,
well d evel

oped , and composed of two bran ches , each
furn ished w i th a spi ne , with br istl es, and with cirrhi.

These feet
,
however

,
are n ot u n i form i n structure

,
for

som e are fu rn ished wi th a superi or c i rrhus and usual ly
with bran ch iae

,
bu t h ave no elytra

,
whi l st oth ers h ave

scal es or elytra but wan t the cirrhi and bran chiae ;
and these diti'erent k inds o f feet al tern ate for a defin i te
space al ong the sides . The branch iae

,
when presen t

,

are only rudimentary an d general ly conceal ed. But

one of th e m ost remarkabl e parts of the ex ternal
s tructure of th e Sea- mice i s th e ex i sten ce of th ese
ely tra ment ioned above . These are l arge m em
bran ou s scales wh i ch form two rows placed longitudi
nal ly al ong th e back of the an imal

,
and are fixed

to the base o f th e super i or bran ch of the feet by
means of a Short ped icl e. They are formed of two
cutaneous or ep idermo id layers

,
appl i ed the one agai nst

th e other
,
but capabl e of be i ng separated so as to become

vesicular
,
and , l ike the ov iferou s feet of th e Apus

amongst th e Entomostraca
,
appearin g at certai n seasons

of th e year to be fi l l ed wi th eggs . A certain number
of the feet are dest i tu te of th ese scal es

,
and

, as sta ted
above , these fee t al ternate wi th those th at are provided
with th em— a pecul iar structure wh ich does not ex ist i u
any other fam i ly of Annel ides

,
and form ing the l ead ing

pecu l iar i ty of the presen t group
,
as well as one of i ts
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Antennae— ANNEL IDA.
—TUBICOLA.

organs are wanting . The feet form a project ing seri es
of l obul es al ong each side

,
an d are all of essen tial ly the

sam e structure ; i n general. they consist of two branches
arm ed with bri stl es . These are mostly compou nd, and
i n each bu ndl e there is a Spi n e of the u sual form . In
th e greater n umber of i n stances the fee t are provided
w i th two filiform

,
awl shaped cirrhi, which i n som e are

transformed i n to compressed l aminae or l eafle ts. _The
branchiae are simpl e i n s truc tu re, but thei r ex isten ce i s
s omet imes doubtful . They are u sual ly in th e form
of l obu les or tonguele ts p l aced on th e fee t, and dis
tinguished from th e true lobes of th e feet

,
by being

desti tute of bri stl es or any antennas. The Ner'

e
’

e
'

s

( fig. 203) w i l l i l l ustrate th i s fam ily }

FAM I LY V .
- ARICIID}E.

This fam i ly con ta i ns several genera
,
and a consider

able n umber of spec i es. The i r body i s i n gen eral
e l ongated and l i near , l ike th e Ner

'

eides ; but i t i s n ot
trun cate a n teri orly as i n these worms , and i s smal ler
n earest th e anteri or extrem i ty. I t i s usual ly cy li ndri cal
i n form

,
and consis ts of numerous sh ort segmen ts . The

head i s very smal l
,
con i cal or rounded

,
i n m ost of the

speci es possessi ng n o antennae n or eyes. The probosci s
i s smal l

,
somewhat m embranous

,
and i s des ti tu te o f

jaws . The feet are d iv ided i n to two branches wh ich
are n ot very proj ec ting , bu t armed wi th s impl e - seta
ceous bri stl es. The branch iae are e i ther wanting al to

gether or are very simpl e i n the i r structure
,
exhib i ting

the form of a se taceous or l an ceol ate fi l am en t reflected
o n the back, or el ongated and spreading, and frequen tly
cl othed with l arge v ibrati l e c i l i a . The spec ies of th i s
fam i ly are m i n ers in wet sand or mud

,
and are fou nd

i nhabi ti ng sl igh tly cem en ted san d - form ed tubes.

FAM IL I ES VI. AND V II. —PERIPATIDZE AND

CHJETOPTERIDfE.

The fam i l i es Perfpatz
'

dce and Cheetopteridce con sist
each of only on e genus

,
and only on e speci es has as

yet been described bel ongi ng toeach of th ese gen era.
In both these fam i l i es the fee t are promin ent and fur
nished only with bri stl es properly so cal l ed, an d there
i s a total absen ce of di sti nc t cirrhi.

FAM ILY IX .
—ARENICOLIDJE.

This
,
th e l ast fam ily of the order ERRANTIA

,
appears

to estab l i sh th e passage of the animals belonging to i t
i nto those of th e order TUBICOLA ; M . Savigny

, indeed ,
pl ac es them along with the Serpulw. The Arenicolce

are of a cyl i ndr ical form , and th e body consists of only
a smal l number of rings

, but th ese are d i v ided by a
mul ti tude

,
of transverse pleats. The b ead i s merely

rudime ntary
,
and the m outh is term inal an d furn ished

Arenicolapiscatorum, or Lug -worm.

wi th a smal l retract i l e proboscis , bu t is desti tu te of jaws .
There are ne i ther cirrhi

,
antennae

,
nor eyes. The feet

are un i form i n structure and composed of two branches
,

the dorsal bran ch being armed wi th simpl e bristl es
,

and the ven tral w i th aseries of imbedded
,
h ooked bri s

tl es . On a certa i n number of segments i n the m iddl e
p orti on of the b ody we fi nd the branch iae i n form of

There are several gen era belong ing to th is fami ly , as

Nere
'

is, Syllis, PhyllodoceNephthys, Glycera , &c. , &c .
, but there

is one wh ich has a. remarkable form ,
and wh ich has been de

scr ibed as a new genus by the late Dr. Johnston of Berwick,
and h i therto undescr ibed , wh ich we should l ike here part ien~

larly to ment ion . He has named i t Gattiola ,
in compl iment to

h is fr iend Mrs. Gatty , authoress of the wel l -known Parables
from Nature.” I t has a body consist ing of about fifteen seg
ments

,
deeply indented at the sutures and narrowed in front.

The smal l , flattened head has three long , filiform,
unjointed

antennae , four eyes, and two pairs of tentacular cirrhi, sim i lar
to the antennas. The feet are composed of only one branch ,
and the br i stles are compound and falcate. Oniyone spec ies
has as yet b een de s cr ibed i t is a nat ive of England, and has
been cal led by Dr. Johnston Gattiola

'

spectabilis.

wel l developed arbuscl es . The figure we here give
( Are

'

m
'

cola piscatorum) will gi ve a good i dea of the
fam ily .

—See fig. 204 .

ORDER II.— TUBICOLA OR SEDENTARIA

The Annel ides of th is order are so cal led from the
great maj ori ty of th em l i vi ng i n tubes

,
which

,
from the

organ i zati on of th ei r bodi es , they are i ncapable of leav
i ng . They are h en ce al so named sedentary an imal s ,
as the tubes they i nhabi t are frequ en tly permanen tly
fixed. The body of the an im als i s worm- shaped

,
cylin

drical, general ly swol le n or th ickened on the anteri or
porti on

,
whi l e th e posteri or is sm al l er

, of l ess d i ameter,
and sometimes d i stin ctly defined as a bris tl el ess appen
dage . I t i s composed of numerous short segments ;
the head is i l l defined

,
n ot disti ngui shabl e from the

an teri or segmen t wh ich contai ns the mouth ; and there
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are ne i th er an tennae, eyes , probosc is , nor j aws v isibl e
on the crown, or on a lobe above the mouth , or on
each side near th e mou th . On th e anterior segmen t
of the body we see in most of the spec ies a seri es of
filiform ex tens i l e tentacles, and on th e first twoor three
segments the branchiae are placed ; These organs are
few in number , are l arge, much branched, pl umose , or
pecti nated ; and are arrange d along the sides , rarely on
the m iddl e of the back of th ese anteri or segmen ts
sometimes th ey are wan ting altogether. The fee t are
d ist i nct

,
bu t not projecting or fi tted for enabl ing the

an im al to walk, as i n the preced ing order. They are
n ot u n iform i n struc tu re

,
but presen t a difl'erent appear

ance in'

difl
'

erent parts of the body . They are b i ramous,
en l arged transversely

,
and armed wi th the ord in ary

setaceous br istl es
, as wel l as wi th hooked bristl es

'

or

uncim
'

,
which serve the an imal for moving up and

down i n its tube . The mouth is term inal and placed
t ran sversely. Some of these Annel ides form a homo
geneous calea

‘

reous tube , which is general ly attached to
a ston e

,
rock

,
or shel l

,
&c. Oth ers construc t tubes by

agglut i nati ng grai ns of sand , fragments of shel ls, and
parti c les of mud

,
which they j oi n by means of m em

bran e. ‘

A th ird set, again , i nhabi t tubes wh ich are
entirelym

'

embranous or horny ;

FAM ILY I. SERPULIDiE.

The an imal s bel onging to th i s fam ily have an elon
gated

,
worm - shaped body

,
divided i n to shor t segmen ts

and disti ngu ishabl e i nto thorac ic and abdomi nal por
t ions. The head is amalgamated w ith the fol lowi ng
segments

,
and n ot n oti ceable i n th e adul t. The first

segmen t is en circ led w ith a collar, which is said to be
the part of the body that secre tes th e shel ly tube. I t
i s a lso furnished wi th a tuft of bri stles on each side .

The feet are composed of two branches . In the thorac ic
porti on of th e body the dorsal bran ch i s armed wi th
setaceous bristl es

,
while the ven tral is furn ished 'with

h ooked ones . I n th e abdom inal porti on of th e body
( which is th e l onger) it is th e ventral branch that i s
armed with th e setaceous,andthe dorsal with the hooked
bristl es. The bran chiae are attached to th e vertex or
first segment

,
consi st of two d ivisi ons, and resembl e

a fin e pl ume i n shape of a fan
,
and are , i n general ,

adorned wi th the most l ively col ou rs. Each of these
di vi si ons consists of a pedi cl e

,
the upper edge of wh ich

is furn ish ed with a great number of fil aments pl aced i n
a l i n e

,
l ike th e tee th of a comb, and each in th ei r tu rn

prov i ded wi th a doubl e row of movabl e barbu l es.
Though these bran ch iae serve the purpose of respiratory
organs

,
i t wou l d appear

,
says Audou in

,
that i t is not

the onl y use to whi ch they are appl i ed ; - for Bose has
observed that these an imals l i ve on smal l worms

,
which

they attract to the ir m onths by the whirl pool caused by
the rapi d moti on of th ese organs i n the watch—Ser
pula cortortuplz

'

cata ( fig. 205) wi l l i l l ustrate th e fam ily.

FAM ILY II .—TEREBELLIDJE.

In general form the anim als of th is fam ily resembl e
very m uch the preceding, being v erm iform and cylin

SABELLABIrD /E.

drical
,
wi thou t di s ti nct head and div ided i nto thoraci c

and abdom inal portions. The fee t on the thorac ic
p orti o n are s im i lar to those of Serpule

’

dce
,
but on th e

abdom inal porti on th e dorsal bri stl es
, or both dorsal

and ven tral
,
are frequ ently wanting . The branch iae

are pect inated or much branched , rarely filiform,
and

placed lateral ly. These an imals inhabi t membranous

F ig . 205 .

Serpnla cortortuplicata.

tubes , wh ich coated wi th parti c les of sand
,
gravel

,

or broke n shel l s aggl uti nated together
,
and open at

both extrem i ti es .

FAM ILY III.—SABELLARIID}E.

In th is fam ily th e body of the an im al i s composed
of few s egments , and is di vided ! i n to two di sti nct por
ti ons . The anterior porti on has th e segmen ts prov ided
w ith setigerous and unci nated fee t ; the posteri or i s
n arrow, wi thout segments , and withou t fee t, more l ike
a caudal appendage. The first segment i s l arge and
truncate

,
d i sc - shaped

,
and hav ing an opercu lum com

posed of several rows of flattish bristl es . The m outh
i s pl aced i n the centre of th i s di sc, and enci rcled with
a som ewhat extens i l e l ip . The feet are i n two ser ies ;
the upper prom in en t

,
armed on som e of the anteri or

segments wi th flat
,
or som etimes hooked br istl es

,
and

on th e fol l ow ing segments w ith smal l fasci cl es of capil
l ary bristl es. The bran chiae are i n pairs on al l the
segmen ts.
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FAMI LY IV .
—MALDANIDJE.

This fami ly con tai ns on ly on e genus, Clymene, and
th i s genus possesses as ye t onl y on e speci es . Th is i s
a very curi ous worm

,
desti tu te of branchiae and ten tacl es

,

and l i v i ng i n a fixed tube of a m embran ous substance
,

bu t i ncrusted wi th shel ls
,
and open at both the ex

tremities. The tube is hard
,
compact

,
i rregul ar ,

constructed of sandy par tic les
,
un i ted by an exudat ion

apparen tly from the whol e body , and fashioned ch iefly
dur ing th e n ight.

ORDER lII.—TERRlCOLA (Abranchia setigera)
Earthworms.

The an imal s bel onging to th i s order have all a very
simpl e organ izat i on . The body is truly vermi form ,

cyl i ndrical
,
composed of n umerous u n i form but n arrow

segments , wh ich possess no soft appendages or cirrhi,

bu t are furn i sh ed w i th spi nes
,
or sp inets

,
or setaceou s

bristl es partial ly retract i l e . These bristl es are almost
n ever grouped i n bundles

,
bu t are arranged i n pairs

near each other
,
and upon th e sides of the segments .

There is n o disti nct h ead
,
and nei ther eyes nor an tennae

a re visibl e. The mouth i s desti tu te of jaws , and there
are no feet ; the br i stl es or sp i nes on the s ides of th e
ri ngs taking thei r pl ace . No external organs of respi ra
t ion ex ist ; th e vent opens underneath the l ast segmen t.
As the i r n am e ind icates

,
the worms of th i s order l ive

in moist earth
,
or i n mud saturated with water

,
wh ich

they swal l ow
,
and from wh i ch they ex tract the ir food .

They u n i te both sexes i n th e same i ndiv idual
,
and are

ov iparous or mul tipl ied by spon taneous d i vi si on . The
young u ndergo n o metamorphosis . The an imal s pos
sess the power of reproduc ing por ti on s of thei r body
which have been ampu tated

,
and they may eve n be

d ivided in to several porti ons withou t des tructi on to l i fe .
Several spec ies have bee n observed to excrete a phos
phorescent flu id

,
and the ski n of o th ers i s i ridescen t.

FAM ILY I.— LUMBRICIDJE (Earthworms) .

The an imal s of th is fam i ly are d is ti ngu ished by the
h ead being i nd ist inc t, and al l the segments of the body
excep ti ng the first be ing armed wi th setae. The mouth
i s never furn ished wi th ten tacles

,
but i s edged by two

l ips. The br is tl es wh i ch supply the place of feet are
d istr ibuted over al l th e segments

,
and on ly rarely form

fasc i cl es . They are non - re tract i l e
,
an d never have

the form of hooked bri stl e s . The Common Earth
worm (L umbricus terrestrz

'

s) i s th e type of th e fami ly,
and i s too wel l known to require descript ion .

FAM ILY II. —NAID]E (The Naz
'

des) .

In th is fam i ly th e . head is disti nct from the body
,

and the first three or four segments are w i thou t bri stl es .
The mouth is ex actly term i nal

,
whil s t i n th e preceding

ORDER IV .
— SUCTORIA Abranchz

’

a Non

setz
’

gera) L eeclae

fam ily i t i s s i tuate u nderneath a superi or term inal
l ip . The Naz

'

des are smal l , pel l u c id, v i vaci ou s worms,
d ifferi ng from the Ear thworms by the flatn ess of th ei r
segments

,
which are fu rn ish ed w i th comparati vely l ong

setaceous bri stl es. They are all str i c tly l acu stri ne
,

l i vi ng am idst subaquati c pl ants
,
or

,
half parasi t i cal

,

wi th i n th e shel l of fresh - water Mol lu sca . They creep
abou t acti vely , and can even swim . The segmen ts of
wh ich th e body is composed are less disti n ct than those
of th e L umbrici

,
though th e body i s m ore el ongate .

The n umber of bris tl es wh i ch each segmen t i s armed
with , vari es from two to ten , or twelve . They are of
two k inds— sp i n ets forked at the apex

,
and setace ous

col l ected i n smal l fasci cl es. The animals are zoopha
gous, and though most probably oviparous, they m ul
tiply easi ly by spon tan eous d ivisi on . This fac t has
been parti cul arly noti ced by Bri ti sh n atural i sts i n th e
case of Naz'a (Stylaria) proboscz

'

dea, a smal l , l in ear,
rou nd worm , abou t hal f an i n ch l ong , that i s common
abou t th e roots of aquati c pl an ts i n our ponds and
di tches . W hen this process commences

,
says Mr. Lewis,

who has watched the operati on
,
th e l i ttl e worm begin s

to form a second head near th e ex trem i ty of its body .

Afte r th i s head
,
oth er segments are i n turn devel oped

,

th e tai l or final segmen t be ing the i den ti cal tai l of the
mother

,
bu t pushed forward by the young segments

and now bel onging to th e chi l d
,
and on ly v icari ously to

the mother . I n th is state
,
he adds

,
we have twoworms

and one tai l .

This is a n atu ral order of worms and m ore cl early
defined and c ircumscribed than any of the preced ing .

The body is el ongated
,
depressed in general

, and d iv ided
i n to a great number of narrow segments— th e an teri or
conformed i n to a m ore or l ess d is ti n c t sucker wi th the
mouth i n i ts cen tre or on i ts ven tral side ; th e posteri or
form ing a term inal

,
ci rcu lar

,
cupped disc . The mouth

possesses organs performi ng the funct ions of j aws
,
bu t

usual ly has n ei ther proboscis nor ten tacl es . On th e
dorsal face of th e an teri or ri ngs there are i n gen eral
several ( from two to ten) sm all black poi n ts wh i ch are
consi dered to be eyes , and are arranged i n pa i rs.

'

In

most cases there are n o speci al resp iratory organs
v isibl e external ly ; and th ough there are n o organs of
taste , smel l , or hearing , the sense of tou ch i s exqu isi te
and diff used . The an imals bel onging to th i s order

,
as

the name i nd i cates , are al l m ore or l ess parasi tical an d
aquatic . A few are zoophagous, devouring smal l m ol
l usks , l arvae of i n sects , &c . ; but by far the greater num
ber suck the j u ices of other an imals

,
as fishes

,
frogs

,
or

an imals which h appen to go i n to th e water i n wh i ch
they resi de

,
l odging themsel ves occas i onal ly i n the i r

palate
,
under the tongue

,
nasal fossae , or even the

oesophagus . Sav igny i nforms u s that during the French
exped i t i on to Egypt

,
th ey at t imes caused seri ous acc i

dents to soldi ers who drank at the fountain s i n wh i ch
“ th ese creatures

l

lived. W hen cold weather commences
th ey bury themselves i n th e mud of ponds

,
and there

pass the winter i n a state of l ethargy
,
from which they



https://www.forgottenbooks.com/join


TURBELLARIA.
— TURBELLARIA.

— TERETULARIA.

CLASS— TURBELLARIA (THE PLANARIAS
,
NEMERTINES, &c. )

THI S cl ass of worms was establ i shed by Ehrenberg,
and has been rev ised by Oersted . I t con tai ns , accord
i ng to the arrangemen t of Dr. Johnsto n , al l th ese n on
parasi ti cal worms the body of wh ich i s n ot di vided
i nto segments

,
and wh ich i s desti tu te of bristl es on the

s ides
,
described i n the prev i ous cl ass of Annel ides as

tak ing th e pl ace of feet. The extrem i ties of the body
are s impl e

,
and con ti nu ous wi th i t, there be ing no dis

ti nc t head v isibl e. In form th is body i s e i ther flat or
sul

'

rcylindrical ; i n substance soft, parenchymatous, or
cavernous

,
and i n gen eral i t is naked an d l ubri cous.

The whol e body is covered more
_

or l ess with v ibrat i l e
c i l ia or w i th pap i l la ; i t is often very contrac ti l e ,
assum ing a vari ety of shapes at d iff eren t times, and
there are som e spec i es wh ich break up vol un tarily i n to
p i eces

.
The fron t porti on of the body, the head be ing

i mperfectly defined or compl etely conti nu ous with the
body

,
has i n most cases n o ten tacul a , bu t i n som e

genera th ere are two
,
prol onged from th e su rface .

The m outh i n som e is term inal , i n others ven tral and
i n th e l atter case it is s i tuated i n th e anteri or th i rd ,
or near th e centre , or towards th e tai l , and is often
furn ished wi th a protrusi l e probosc is. The i n testi ne i n
one group runs undi vided through the length of th e
body

,
and i n anoth er is dendri tical ly branched ; an d i n

these l atter th i s can al i s wi th ou t a vent. The Turbel
l ari a are e i ther of separate sexes , or they are herma
phrodite ; most of th em propagate by ova, but some
by transverse fissuration. These worms are an imal
feeders for the most part, th ough there are some which
appear to make the ir di et, i n part at l east, consist of
decaying vegetabl e matters. I n general they are
n ati ves of sal t or fresh water

,
though a few are found

to l and i n moist pl aces. Thei r mode of progress ion
i s by gl idi ng smoothly al ong the su rface of any body
upon which they attach themsel ves, as under stones , on
the leaves of algae and submerged pl ants , &c.

,
or by

swimming
,
an act wh ich they execu te rather sl owly.

A few of th e spec ies are found taking up the ir abode
i n th e deserted tubes of other worms , or even , though
rarely

,
form ing for th emsel ves a sheath of dr ied gl uten

of considerabl e tenaci ty.

The cl ass Turbellarz'a may be div ided in to two
orders— I . P lanaria, con tai n i ng the true Planari as ;
and II. Teretularia , c ontain i ng those long l i near or
r iband - shaped worms

,
cal l ed L ineas

,
Borlasz

'

a, orNe

mertes, &c.

ORDER I .
—PLANARIA (The P lanarz

'

as) .

The body of these worms, as th ei r nam e would
ind icate , i s flatten ed

,
and usual ly not much longer than

broad
.
I t i s covered wi th a ci l iated ep i thel ium , and is

of a l oose, cell ul ar, paren chymatous structure . A few
are desti tu te of eyes

,
b ut th e greater number have them

pretty wel l devel oped
,
and sometimes even numerous

and arranged in cl usters. The month is a simpl e pore,
and often furn ish ed wi th a protrusile proboscis. The

i n testi n e has no vent or posteri or open ing , and is e i ther
i n form of an un divided tube

,
or branched l ike a

shrub .

This l atter character has been taken as a means of
d ividing the order i n to two sub - orders or l arge groups
~ Rhabdoccela, and D endrocazla.

SUB- ORDER I.—RHABDOC]ELA.

SUB- ORDER II.

I ntesti n al c anal den dri ti cal ly ramified; a protrac ti l e
probosc is ; l ocomotion reptatory.

F ig . 20s

Planar ia maculata.

This sub - order contain s many m ore spec ies than th e
preced ing

,
and to i t bel ong the true

'

Planarias. The
accompanying figure w ill represen t the order P la
naria.

— See fig . 206.

ORDER I I.— TERETULARIA ( TheNemertz
’

nes) .

The worms of th is order h ave a body l i near i n shape ,
and very much ( i n som e cases n early a thousand times)
l onger than broad . I t i s soft and gl u ti nous, very often
covered w ith vibrati ng c i l i a

,
and so contracti l e, that

when extended i n the act of movi ng through the water
or mud, they exceed thei r l ength when at rest by three

Al imentary canal s impl e and cyl i ndri cal ; no pro
trusile proboscis ; l ocomoti on mostly n atatory.

The an imal s
.
of th is group are smal l , aquati c crea

tures
,
l i vi ng both i n fresh water and sal t. The body

i s of a paren chymatous consis ten cy, and i t is often
d ifficu l t to trace any disti nctly - defined v iscera or th ei r
open ings. I t i s con tracti le to a. certai n ex tent, and has
an enti re margin . There i s no di sti nc t head , and i n
som e the eyes are al together wanting, whilst i n others
they occu r only two i n n umber. The mouth is e i th er
term inal or n early so. The fresh - water speci es pro
pagate by ova,

“an d these are l aid i n cl osed i n a cocoon
or capsul e . The marin e species are less known . A
good many spec ies are found i n th is country ; and one

genus has been named D alyellia, i n compliment
'

to

SirJoh n Dalyell, th e au thor of a very i nterest
i ng accoun t

of Bri tish Pl anari a.



ENTOZOA. ENTOZOA.
— ENI'0 2 6A:

or fou r t imes
,
or

'

even m ore. The anteri or extrem ity
i s
,
i n general

,
marked by several bl ack specks arranged

on each side of i t, but vari abl e i n number. These are
considered to be the eyes . The mouth is anter i or, and
almost always term i nal

,
i n the form of a

.

sl i t, and for
the most part provided wi th a protrusi l e , l ong probosci s.
The i ntesti n e is simpl e, descending down the cen tre of
the body i n a straigh t or undulating l i neto the oppo
si te extrem i ty

,
where it opens ’ outwardly by a pore

s im i lar to the mouth . The sexes are separate, and
they mul tiply by ova

,
or perhaps, al so, by transverse

secti on s . The speci es are all mari ne, and are found
l i vi ng under s tones and i n mud between tide - marks.
They appear to disl ike the

,

l ight, and prefer to l i ve i n
obscuri ty. The spec ies a re very tenaci ou s of l i fe ;
if out i n to several pi eces , each l i ves and moves, and
perhaps each i n time wi l l grow up to a comple te and

CLASS— ENTOZOA ( INTESTINAL WORMs) .

As S i ebold remarks, i t i s very diffi cu l t to charac teriz e
th is cl ass of worms for i t con tai ns an im al s having
w idely dissim i l ar organi zati on . Indeed thi s is so much
the case

,
that som e n atural i sts wi sh to suppress the

cl ass al together
,
and i t has been attempted to d iv ide

an d i sol ate the orders amongst th e vari ou s other cl asses
of th e i nfe ri or i nvertebrated an imals . But su ch vari ou s
difliculties have arise n from th is

,
th at i n a work l ike

the presen t i t is
,

much better to keep the cl ass as a
disti nc t one ; for i f we fail to percei ve any common
character i n th ei r organ iz ation

,
we can easi ly find on e

i n the ir mann er of l i v ing . The Entozoa are parasi ti cal
worms

,
wh ich e i ther during the i r whol e l i fe , or at l eas t

a part of i t
,
i nhab i t the bodies of other an imals

,
and

deri ve the i r n ouri shment from them .

The n ervous system i s feebly devel oped, and has
only l ately bee n disti nctly recogni zed . In th e majori ty
i t consists of two gangl i a or two pairs

,
which uni te

together by a median band or narrow commissu re
,
and

give origi n to two long cords which r un through the
whol e l ength of the body . In some n o vascu lar
system has been recogni zed , bu t i n oth ers i t i s wel l
devel oped . The c ircul ati ng l i qu id

,
however

,
or blood

,

i s i n general whol ly col ou rl ess. The digesti ve organs
vary very much i n th e diff eren t orders . In som e , as
th e Cestoid worms and the Acantbocephali, ne i th er
mou th nor al imen tary canal have been observed

but i n other orders i t is pre tty wel l devel oped .

No respiratory system has as ye t been sati sfactori ly
observed. The intes ti nal worms , as th ei r n ame im
ports , are almost al l i nhabi tants of the internal parts of
other an imal s ; there al one can they conti nue the ir
speci es , and there al on e can they obtai n thei r nourish
m en t. There i s scarcely on e an imal that i s exempt
from these parasites and i n general each genus seems
to possess on e or more spec ies pecu l i ar to i tsel f

,
though

often several speci es i nfest the di ff eren t cavi ti es of the
same animal at th e same time . For i n stance

,
there are

abou t twenty disti nct spec ies that are found e i ther i n
some of the cavi ti es or i n th e muscu l ar substance of

perfec t worm . Fresh water i s a p owerfu l poi son to
these worms ; i f pl aced i n a vesse l of th is fluid , they
i nstan tly show by the i r vi ol en t contortion s how pai n
ful and del eteri o us i t i s to them they soon break i n to
p i eces , di sgorge porti ons of th ei r v iscera , and speed i ly
di e and d i ssol ve i n to a soft j elly . Some spec ies pro
gress l ike the leeches

,
mov ing i n great undu l ati ons from

s ide to s ide, from right to l eft. All of them can creep
up sol id pl an e surfaces by means of contracti ons wh ich
sometimes ch ange the ir gen eral

.

form i n a very sin

gular man n er . The number of mal es appears to be
m uch i nferi or in proporti on to that of femal es. As

Quatrefages remarks
,
thi s is th e case al so with many

of the i n tes ti nal worms ; in proporti on , he says , as th e
organi zati o n of th e l ower animals becomes degraded ,
i t appears that th e femal e sex predom in ates more
and m ore.

man . They are m ost frequen tly me t wi th i n th e
al imentary can al

,
but they occur al so i n the cel l'ular

ti ssue
,
and i n th e paren chyma of th e m ost cl osel y

i nves ted v iscera, such as the l i ver and the brai n .

Though they are very frequent i n d iseased states of
the viscera

,
and

,
when numerous

,
are the cause of

disease themselves
,
th ey yet occ ur abundan tly in per

fectly heal thy subj ects. Most of the En tozoa propa
gate by mean s of gen i tal organs, which i n some are
si tu ated upon a s ingl e an imal , and i n others upon two
separate i nd ivi dual s. A few

,
however

,
mul tiply by

fissuration, as i s th e case i n th e Tape - worms ( Tania) .
The old op in i on , t herefore , that i n testi n al worms were
produc ts of sponta neous generati on , is now compl e tel y
expl oded . I t is exceed ingly diflicult, h owever, to

conce i ve how these creatures can get i nto some of th e
obscure and wel l protected organ s and parts of th e
body in which they are found . Not only the l iver and
brai n , as men ti on ed above , bu t th e l ungs and blood
vessel s are i n fested with them ; and i t i s afiirmed they
even occur i n th e unborn foe tu s. Some of th e speci es,
too

,
attai n a large s i ze ; and we must concl ude tha t

th e germ s from which th ey spring m ust be exceed ingly
m inu te

,
as they must be capab le of be ing transm i tted

th rough capi l lary vesse ls and apertures too smal l to be
discerned by the naked eye .
The Entozoa d i ff er very much from one another i n

form and organ izati on
,
and

,
accord ing to Cuvi er and

Professor Owen, have been divided i nt o two large
orders— I. Nematoid or Cavi tary Entozoa ( = Coelel
mintha—Owen) ; those wh ich have an i n testin e float
i ng i n a dis ti n ct abdominal cavi ty , commenc ing with a
mouth

,
and termi nati ng w ith a vent ; II . Parenchy

matous En tozoa ( : Sterelm i ntha—Owen) those which
have the vi scera obscure

,
general ly i n the form of vas

onl ar ram ifications
,
or even not d i scern ibl e a t al l . By

th is arrangemen t
,
however

,
worms the most d issimi l ar

in the i r general appearan ce are grouped together , and.

a m ore natural method has been general ly adopter].
Rudolphi d ivides them in to five orders

,
basing his



NEMATOIDEA.
— ENTOZOA.

—TREMATODA.

arrangem en t upon that of Zeder . In the fol l owi ng
pages we shal l adopt a somewhat s im ilar m ethod, and
div ide them also i nto five orders
I. NEMATOID , Round Worms— those wh ich h ave

a sl ender
,
el ongated

,
cyl indri cal body , more or l ess

filiform
,
and rigid or el asti c . The i ndiv idual s have a

true i n testi nal canal
,
and are of both sexes.

II. Acaurnornnca, _
Sheathed - Izooked W orms

those wh ich h ave a m ore or l ess cl ub - shaped form ,

wi th a large head and the mouth i n a depress i on of i t,
and surrounded wi th four strong

,
brown

,
simpl e books.

The sexes are separate .
III. TREMATODA, Suctorz

’

al or F luke Worms— those ,
th e species of wh i ch h ave the body general ly flat , soft, and
furn i shed wi th suc torial discs . They have no i ntestinal
canal

,
and the sexes coex i st i n th e same i ndi v id ual .

IV . ACANTHOCEPHALA, H ooked
lVorms— those i n which the body
i s sl ender

,
round, subelastic, and

provided at th e anteri or extrem ity
or head wi th a retrac ti l e probosc is.
They have n o in test i na l canal

,

bu t disti nct gen i tal organs, and
dis ti n c t sexes.
V . CESTO IDEA, Ribband or

Band Worms— i ncl uding the
Cysti c W orms or Hydatids
( Cysti

’ca of Rudolphi) ; those
that have an el ongated , flattened,
soft

,
contin uous or j oi nted body ,

and a head ei ther round and
provided with a crown of smal l books, or flatten ed and
furn ish ed with two or four su ctori al p i ts, cal l ed bothri a.

In these th e two sexes are un i ted i n th e sam e i ndi
v idual , and n o trace of in testinal canal i s to be seen .

They mul tiply also by fissuration.

ORDE R I .
—NEMATOIDEA (TheRound Worms) .

This i s th e most highly organi zed order of al l th e
En tozoa, and con tain s a great many spec ies . I t com
pri ses also more speci es found i nhabi ti ng man

,
than any

of the other orders. They may be defined as worms
wi th a filiform

, or very longcylindrical or fusi form body ,
covered with a resi sti ng i n tegument. The mouth is
terminal or nearly so, and the ven t i s n early terminal or
precedi ng by a sh ort distance a very sl ender tail. The
i ntesti n e is straight. The sexes are separate. In size
they vary much

,
some b eing scarcely a l i ne l ong, oth ers

m easuring an i n ch
,

.and .o.
thers agai n reaching the l ength

of a foot . The greater proporti on of th em are found
i n the i n te rior of the body of o ther an imal s, but a few
are detected i n the m uscul ar system,

The most typ ical genus ofNematoid or BoundW orms
i s th e genus Ascarz's. The Ascarz'des are almost always
found i n the i n testi nes of vertebrated animals ; and one
spec ies i nfests th e al imentary canal of man.

ORDER I I. —ACANTHOTHECA.

Th is order has been consti tu ted toreceive a few worms
wh ich Cuvi er arranged amongst the Nematoz

'

dea
, and

Rudolphi amongst th e Trematoda, but wh ich diff er from
both these orders i n severa l respec ts. The order may
be defined as composed of worms h aving a straigh t
i n testi n e , wi th the mouth subterm inal , and th e ven t
term inal . The mou th i s s i tu ated on the i n fer ior sur
face , and is arm ed with two pai rs of books, wh ich are
retrac ti l e i n to sheaths. They have a d isti nct nervous
system , and the sexes appear to be separate .
GENUS PENTA STOMA.

— This genus is almost the
only one bel ongi ng to i t . The specie s are n ever
fou nd i n th e i n testi nes ; th ey are only to be found i n
the fron tal si n uses, i n th e l aryn x or th e l ungs of Mam
mal i a and Rep ti l es, or i n cysts or serous cav i t ie s . They
are worms of a n obl ong or cyl i ndri cal sh ape

,
pl eated

transversely , or nearly ri nged . The head is general ly
l arge , and the m outh i s si t u ated on th e under surface ,

Fig. 207.

Pentastoma tanioides.

wi th a longi tudi n al sl i t oneach side, from which issu e
two pairs of s impl e or double hooks , retrac ti l e into

'

as

many disti nct cavi t i es . The genus is represen ted by
a figure of Pentastoma tcenz’oides.

—See fig. 207.

ORDER lII.— TREMATODA.

This i s a very natural order of i n testi nal worms. They
are more or less el ongated , an d of a depressed form ,

and prov i ded with on e or
_
more organs of adhesi on or

suckers
,
by means of wh ich they attach themselves to

th e vari ous an imal s upon which they l i ve as parasi tes .
They are prov ided wi th a mou th and an i n testi ne , bu t
have n o vent . The two sexes _

are uni ted i n the sam e
i ndiv idual . In those speci es wh i ch have been particu
larly watched the ova are el l i p ti cal , and the embryos
when first hatched are gen eral ly covered with v ibrat i l e
ci l ia

,
and undergo disti nct metamorphoses i n the i r pro

gress to maturi ty. The Trematodes are found in th e
vari ous cavities of the body, i n the ti ssu e of certai n
organs, or even on the surface of the body ; and exis t
i n both vertebrate and i nvertebrate an imals.
The vari ous spec i es wh i ch are found adhering to the

ex ternal su rface of the an imals upon which they l i ve
,

formi ng the fam i l i es Onchobothriz'daz and Capsalidce,
h ave

,
i n consequen ce of thei r be ing outside parasi te s

,

been pl aced by several n atural ists i n th e cl ass Ann'

elida.

GENUS DISTOMA or F luke- worms
,
the speci es of

wh i ch are al l foun d i n ternal ly
,
may be taken as th e

type of th e fam i ly. The body of these worms is gene
ral ly depressed

,
som etimes of a cyl i ndr i cal form , and i s

prov ided with two di sti n c t and i solated suckers, one
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i n crease i n si ze , and a t th e end of eigh t weeks i t was ova are n o t
found to have grown from the size of a pea to th e length worms

,
but

of from th ir ty - six to
th irty - n i ne i n ches. Fig. 208.—Twnla crass icol lis.
The m ost gen eral ly

k nown and perhaps th e
l argest of al l th e Tape
worms

,
i s th e speci es

wh ich i nhabi ts th e in~
testinal canal of man .

Fig. 208 i s th at of th e
Tcenia crassicollismen
tioned above .
The Cysti c worms,

formerly con sti tu t ing a
separate order

, Cestoi
( lea, and now provi
sionally a fam ily , Cysti~
cidce, are only

,

men ti oned above
,
stray

Tcentre, whi ch have
assumed a ves i cul ar
form and have not
devel oped gen i tal or

gans. They are th e
produce of the m icro
seolnc ova of th e Ces
tol d worms bel onging
to certai n carn i vorous
an im al s acc iden tal ly
i n troduced i nto th e
bodi es of rodent or
rumi nant quadrupeds.
In such si tuations th ese

CRUSTACEA, ETC.

devel oped i nto el ongated
,
ar ti cul ated Tape

i n to Cystoi d worms , the body being term i
nated by a ves icl e o f a
bottl e - shape and fi l led
wi th flu id. They do
n ot assume the i r per
feet. form ti ll they
have passed through
the stomach of the
Carn i vora to wh ich they
originallybelonged; but

neverth el ess whil e in

the i r u ndevel oped form
as Cystoid worms

,
they

produ ce intense snfi
’

er

i ng
,
seri ous i l l ness

,
an d

ul timately death
, in th e

poor creatures i n whose
bodi es they have taken
up the ir abode. Such
are the spec ies of Cysti
cercus, Camurus, &c.

The hi story of the
worms cal l ed En tozoa
is ful l of i nterest

, but

i n a work of th is sort
we must conten t our

sel ves wi th merely a.
bri ef sketch of th e cl as
sification an d leading
fami l ies and genera .

En ough , we trust, has
been said to s timul ate
i nqu i ry, and to a id the
reader in pursu ing i t.



I ND EX

CRUSTACEAh CIRRIPEDIA— ANNELIDA— TURBELLARIA—ENTOZOA.

CLASS—CRUSTACEA

lilalucostraca,
Stalk- e) ed Crustacea, Podophthalma,
Decapoda, Tenf ooted Crustaceans,
Brachyura, Short- tailed Crabs,
Crab

,
theCommon orEdible, Cancerpagurus,

Macronra, Long
- tailed Crabs,

Lobster
,
the Common, Homarus vulgaris,

Anomoura, Irregular—f ailed Crabs.
Crab

,
the Herm i t, Pagm'

us Bernhardus,

II., Stomapoda, Sea
- 1l1antes,

Mys is
,

Grab
,
the Mant is

,
Squilla Desmaresm,

SECTION I I .
,
Sessi le eyed Crustacea, Edriophthalma,

Order I. , The Amph ipods, Amphipoda,
Talitrus

,
Sandhoppers or Sea

-fleas,
II. , Lamodipods, Laemodipoda,
III., The Isopods, Isopoda,

L imnor ia terebrans,
Sphze rornians,
Bopyn, Tail

- less Crab lice

S UB CLASS I I ., Entomostraca,
SECTION I .

,
Branchipoda, Branchipods,

Order I . Phyl lopods, Phyllopoda,
I I . , Cladocera,

SECTI ON I I ., Lophyropoda,
III. , Pmcilopoda, Parasitic Crustacea,

Order I., S iphonostomata,
II.

,
Lemazidz£ ,

Sea Spiders, Pymogonidw,
Nymphon, grac ile,

SUB- CLASS IlI., X iphosura, or Sword- tails
,

L imulus
,
King

- crab,

CLAss—CIRRIPEDIA,
BARNACLES on SEA- ACORNS,

Family I.
,
Lepadidaz, Pedunculated Cirripeds, or

Barnacles,
II. , Balanidaz

,
Sessile Cirripeds, or Sea

acorns

CLASS—ANNEL IDA,
ANNELIDES on RED - worms ,

w, 0

CLASS—TURBELLARIA, THE PLANAR IAS AND

NEMERTINES, &c .
,

Order I., Planariea, the P lanarias,
Sub - order I.

,
Rhabdocaela,

I I . , Dendrocazla,
Order I I . , Teretularia, theNemert'ines,

CLASS—ENTOZOA,
INTESTINAL W orm s

Order I
, Nematoidea, the Round Worms,
I I . Acanthotheca, S heathed hooked Worms

III , Trematoda, Sucrorial or F luke Worm s
,

IV., Acanthocephala, Hooked Worms,
V ., Cestoidea, Ribband or Band Worms,

Order I , Errant ia, Dorsibranch-iata,
Fami ly 1 Aphroditidze , the Sea-mice,

2 Amphinomidse , the Amphihomes,
3
,
Eun icidae

,

4
,
Nereidida , the Nere

'

ides or Sea Centi

pedes,
5, Ariciidaa,
6 , Peripatidaa,
7, Chwtopteridm,
8, Arenicolidw,

Order lI., Tub icola or Sedentar ia, 001) tttb7anchzata
Fami ly 1 , Serpul idae ,

2
,
Terebel l idae

,

3 , Sabellariidm, .

4
,
Maldanidaa

Ordei III., Terricola, Abranchia setigera, Earth
worms,

Fami ly I , Lumbr ic idae, Earthworms,
2, Naid1£ , theNaides,
Nais, Stylaria, probosc idea,

Order IV.
,
Suctoria, Abranchia nonsetigera, Leeches,

Fami ly 1 Blanchellidxe ,

2 , Piscicolidae, Fish leeches,
3 , Nephelidze ,

4
,
H irud in idae

,
the True Leeches,

5 , Glossoporidaa,
6
,
Phyllinidze ,
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other centres
,
connected wi th th e l ower si de of th e

esophageal r ing, send n erves to th e foot, v iscera, and
resp iratory organ .

"

Woodward.)

ARRANGEMENT OF MOLLUSCA.

Prev i ous to the tim e of Cuvi er
,
the an imals whi ch

we now know under the name of IlIollusca, were con
fusedly arranged , and very imperfectly kn own . They
“ were i nterm ingl ed wi th worms and wi th zoophytes

,

whi l e a great n umber of th em stood detached from
thei r al l i es un der th e ord i nal desi‘

gnati
'

oh Testacea ,
merely because th ey were i ncl osed in hard cal careous
sh el l s ; th e kn owledge of th e in fer ior tribes be ing then
too l i ttl e advan ced to admi t of th e appl i cati on of any
characters bu t those that were der ived from ex ter ior
form and consistence . By hi s numerous careful dissec
t ion s

, Cuvi er was early enabl ed to detect and appre
‘ c i ate th e unnatural n ess of th e preval en t systems ; and
when his l abours had convin ced h im that the ir over
throw was n ecessary to th e progress of sc i en ce

,
they

had at the same tim e furni sh ed h im with the material s
out of wh i ch he sough t to erect a n ew system

,
which

has been of i n cal culabl e advantage to sc i en tific conch o
l ogy

,
and which remai ns u ntouched in al l its grand

l i neaments
,
though his successors h ave certainly im

proved an d worked ou t many of th e m i nor detai l s ."

(Jolmston. ) I t i s to Cuvi er
,
then

,
that we owe the

group ing together th e animal s to which the n am e of
‘JlIOIlusca i s now properly restri c ted .

This great n atu ral i st took as th e fi rst div isi on th e
“possessi on or the wan t of a head

,
and arranged th e

v ari ous cl asses i n to two pri n cipal groups — l st
,
Those

‘which had a head more or l ess d i sti nc tly form ed
, the

Encephala ; and 2nd, Those wh ich were destitute of

that importan t appendage
,
th e Acephala. In th e firs t

group he pl aced the Cephalopoda, or Cuttl e - fishes ; the

P teropoda, W i nged or Floati ng m ol l usc a ; and the
“

G asteropoda, or Sna i l s . In th e second group he placed
the Concluf em ,

or Bi val ve shel l s ; th e Brachz
’

oporla,
Brach iopods

,
or Lamp shel l s ; and the Cirrlzopoda, or

Barnacl e shel l s. This l ast cl ass i s n ow ascertai n ed to
bel ong to the Crustacea, but may be repl aced by th e
Tunicata

,
or Tunicaries— which he made merely an

order of th e Aceplzala. V ari ou s arrangements have
been suggested by n atural i sts si nce Cuvi er pu t forth
h i s system

,
bu t we wi l l on ly men tion on e

,
that of Dr.

G ray ; merely prem i si ng th at however vari ed the
m ethods propounded have been

,
th ey al l h inge i n

real i ty upon th at of th e cel ebrated au thor of th e Regne
Animal .
Cuvier div ided the Mol l usca i nto two great groups

,

according as th ey possessed or as they wanted a head .

ARRANGEMENT.

Dr. G ray
,
in adopting the classes of Cuvier, di vides

th em into two great groups also, but takes as the basi s
of his arrangemen t th e possess i on or want of a foot. As
th i s arrangemen t i s th e one adopted i n ourgreat n at i onal
col l ectio n i n the Bri t ish Museum ,

and has the meri t of
bei ng paten t to al l who wish to study Con chol ogy and
as we shal l have frequ en t occasi on to refer to i t i n th e
fol l owing pages, we subj oi n i t as fol l ows

CLASS I .& EPHALOPODA— HEAD- WALK ING MOLLUSCS.

THECephalopods are th e mbst h igh ly organ ized of al l
t he mol l uscs. Theyare symmetr i cal an imals, having
the i r r ight’ and l eft sides equal ly devel oped. They
have a largedisti n ct bead

,
. a mou th armed wi th power

fu l horny Jaws, ac ti ng vertical ly l ik e the mandibles of
b i rds ; a large and fleshy tongu e

,
and large wel l - devel

Oped eyes
, a pproaching in stru ctu re those of verte

brated an imals. The body
,
which is soft and fleshy

,
i s

SUB-KINGDOM MOLLUSCA.

GROUP I .
—PED1FERA, crawl ing on a foot. placed under the

body.

Class1 .
—GASTEROPODA Gasteropods,Univalves,orSnails.

Head d ist inct, w i th eyes and tentacles body usual ly
protected by a conical , more or less Spiral shel l , oftenfurnished w i th an operculum.

Class 2.—CONCH]FBBA m ltifizrs orBivalves.

Head ind ist inct mouth placed between the g i l l s they
and the body inclosed between the two leaves of the

mantle, wh ich are covered by two shel ly valves un itedabove by a l igament.
GROUP II .

—APODA. Foot none , or very rud imentary .

Class 3 .
—BnAcaroronA—Brachiopods or L amp Shells.

Mouth placed at the base of two spirally—tw i stedc i l iated arms between the two leaves of the mantle,
wh ich are covered with two separate shel ly valves theyl ive attached to other mar ine bod ies.

Class 4 .
—PTERor0DA—Pteropods or F loating Moll-

usca.

Head prominent , w i th one or rarely two pairs of fins
on the s ide of the neck, by means of wh ich they swim
on the ocean ; body often covered w i th a th in conoidal
shel l.

Class 5.
—CsPBALOPODA —Cephalopods or Cu ttlefiahes.

Head d ist inct, large, w ith e ight or ten or more arms
by wh ich they walk head downwards.

To these we must add
C’lass 6 .

—Tnmca5rA—Tunicated Mollusca or Tunz
'

can
‘

es.

No di st inct head ; month at the bottom of the bran
ch ial sac body protected by an elast ic gelatinous tunic“

,

wi th two or ifices, one for the admission of water and
food into the interior, and the other for the expulsion
of excrement i tious matters no shel l .

As i n th e preceding parts of th i s work , the pl an
fol l ow ed has been

,
i n gen eral

,
to commence wi th th e

m ost h ighly - organiz ed forms
,
descending to those l ower

i n the scal e
,
we wi l l devi ate h ere from the sketch just

gi ven of th e arrangemen t i n th e Bri ti sh Museum
,
and

begi n with th e Cephal opods. The type of structure
wh i ch ch aracteri zes the D ibranchz’ate order of Cepha
lopods,

” says Professor Owen , “ places these mol lusca
not only at th e head of that d ivisi on of th e an imal
k ingdom, bu t i n respect to i ts cl oser prox im i ty to the
vert ebrate type, unquesti onably at th e head of th e
whol e i nvertebrate seri es .

" Prem ising th is
, we wi ll

therefore commence with
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—OcroPena;

en veloped i n th e mantle , which forms a m uscu l ar sac,
open only i n fron t. The head prot rudes from th i s
open ing

,
is di st inc t from the body, and has pl aced

round the mouth a number of flex ible , fleshy append
ages

,
cal l ed arms or fee t

,
which serve both as organ s of

prehensi on and l ocom oti on . These arms or fee t are
usual ly provided with cups or suckers, cal l ed acetabula ,
that ac t l ike c upping glasses

,
and are for th e most par t

u narmed
,
though i n some i nstances they are furn i sh ed

wi th a l ong sharp claw. They form a singl e or double
seri e s on th e inner surface of the arms, and are vari ous
i n number. In those wh ich are unarmed , th e mechan
ism for producing adhesi on is ex tremely i n teresting.

From the margi n of each cup
,
a seri es of muscul ar

fibres c on verge toward the centre
,
a t a short distance

from wh i ch they l eave a c ircular aperture , which is
occup i ed by a con e of soft substanc e ris ing from the
bottom l ike th e p iston of a syringe

,
and capabl e of

re tracti on . So perfec t is th is m echani sm
,
says Dr.

Roget
,
that wh i l e th e muscul ar fibres con ti nu e con

tracted
,
i t i s eas i er to tear away the substance of the

l imb than to rel ease i t from its attachment— it bei ng
apparen tly under the compl ete con trol of the an imal .
W hen the sucker is appl i ed to a su rface for th e pur
pose of adhesi on , th is p i ston , havi ng prev iously been

raised so as to fi l l the cavi ty
,
i s re trac ted

,
and a vacuum

produced ; bu t when the an imal is d i sposed to l e t go
i ts hold , the pi ston is at on ce pushed forward , and
the vacuum produced by its retracti on is in an i nstan t
destroyed .

The cl ass Cephalopoda is divi ded i n to two orders
those whi ch have the body naked

,
and have no shel l ,

“

or only an i n ternal one ; and those i n wh ich the body
i s i ncl osed wi th in an external chambered shel l . The
first group , the Naked CephaIOpods, have al l of them

'

only two branchise, or gil ls ; whilst the second group ,
the Shel l - bearing Cephalopods, possess four . Th i s
essen tia l character has been considered as the best for
d i v iding them

,
as one of the fam i l i e s of th e fi rst group

(Argonau tidaz) i s n ow general ly all owed to possess a
shel l

,
though n ot a chambered on e ; an d another

(Spiru lidae) has a chambered shel l , wh ich though cer
tainly an i nternal on e, nevertheless i n on e of th e speci e s
appears to con tai n a portion at l eas t of the an imal
wi th in its last chamber. Rafinesque, i n d iv iding them
i nto two groups or orders, proposed the names of
Antepedz

'

a an d Polarnaxz'a for them ; bu t we here adop t
the nomencl ature firs t establ i shed by Professor Owen ,
who from th e number of thei r gil ls cal l s them B ibran
chiata and Telrabranclzz’ala.

ORDER I .

—DIBRANCHIATA—Two- G ILLED CEPHALOPODS.

ANIMAL swimm ing, havi ng the body naked, the sh el l
bei ng ei ther al together wanti ng or c onta i ned with i n the
_body ( excep t i n Argonaulz

'

daz) . The head i s disti n ct,
separate from the res t of the body

,
and su rrounded by

e ight or te n fleshy arms, provided with sessi l e cups or
suckers. The eyes are sessi l e

,
promi nen t ; th e mandi

bl es horny, l ike the beak of a parro t ; and the wal l s of
the si ph uncl e are en ti re . G i l l s two i n number. Ink
gland always presen t. The body of th e an im al i s

round
, or el ongat ed

,
and provided with fins ; and

when the shel l is presen t ( excep t i n Argonauta) , i t i s
e i th er horny or sh elly

,
wi th or withou t ai r chambers .

“ The mantle i s usual ly con nected with th e back of
th e head by a broad muscular band ; bu t its margi n
is sometimes fre e al l rou nd, and is supported only
by carti l agi n ou s ridges

,
fi tt ing i nto corresponding

grooves, and al l owing considerable freedom of moti on .

”

Woodward.)

SUB- ORDER I.— OCTOPODA (Ocropons) .

TH I S sub - order contai ns thre e fam i l i es. The body i s
rounded

,
an d seldom possesses fins ; i t is un i ted to th e

head by a broad cervi ca l band , an d i n th e Argonauts
i s covered with a th in , si ngl e chambered sh el l. The
head i s l arge , and the eyes are fixed and i ncapab l e of
rotation . The fleshy arms are only eigh t in n umber,
and have n o swimming m embranes. The cups or
suckers are sessi l e

,
flat

,
and wi thou t any horny ri ng.

The branch ial ch amber i s d iv ided l ongi tudinal ly by a
m uscular parti ti on . They are the most eccen tri c or
‘ aberrant ’ mol l uscs, superi or i n organizati on to al l th e
rest

,
bu t man i festi ng some remarkable and u nexpected

anal ogi es w ith the l owest cl asses of an imals.” W ood
ward. )
W e have merely space to men tion a few of th e

fam i l i es and gen era i n to wh ich th is order is sub
divided

FAM I LY . I.—OCTOPODID1E— (The Sea Spiders. )

I n th is fam ily the arm s are al l sim il ar, subul ate i n
form ,

or con i cal and tapering, el ongated , and un i ted
at th e base by a web , The cups are short and sessi l e .
The shell is al together wan ti ng, or is represen ted by
t wo short style s encysted in the substan ce of th e mouth .

Genus Coronas — The genus Octopus may be
taken as the type of the fam ily. I t has two rows of
cups on the arms

,
and the body of the an imal i s round ,

and desti tute of l ateral fins. I t is warty , or covered
with cirrhi, which disappear when i n repose , or when
preserved i n spirits. The eyes are smal l , l ateral ,
covered by the con ti nuati on of the surrounding sk in ,
and often by one or two transparen t eyel ids. The
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arms are u nequal , and the siphunc l e i s el ongate , con i cal ,
and sl e nder. The Octop i l i ve on rocks o n the coast,
swim wel l , and are very agil e. They change thei r
col our rapidly

,
and i n th e dark are sl ightly ph os

phorescent. The fem al es deposi t transparen t eggs i n
bunches on sea - weeds

,
or in the cavi ti es of empty

shel l s. They are sol i tary an imals
,
and are th e “polyp i

of Homer ,Ar istotl e , Gesn er, &c.

“ Professor E. Forbes
has observed that the Oc topus when resti ng, c oi l s i ts
dorsal arms over its back

,
and seems to shadow forth

the Argonau t’s shel l . Woodward. )
THE COMMON OCTOPUS ( 0. vulgaris) i s abundan t

on our c oasts, and is fou nd i n th e Mediterranean ,
Atl anti c

,
and Indian oceans

,
and i n th e Red Sea. I n

swimming
,
it propels i tsel f rapidly backwards , by

repeatedly strik i ng i n a forward d i re ction th e whol e of
i ts arms

,
webbed at the base

,
at the same i nstan t. I t

walks al so with equal ease , draggi ng i ts body al ong the
grou nd at th e ra te of abou t seven fee t i n a m inu te ;
and shoul d i t r equ i re or wish to accel erate i ts pace

,
i t

i nflates i ts body u nt i l i t resembles a di ste nded b ladder
,

the n l e tti ng go all held and casti ng i tsel f forward
,
i t

rol l s over an d over with great vel oci ty , and often eff ects
an escap e wh i ch wou ld otherwi se have been impossibl e.

FAM I LY II. - PHILONEX ID}E.

I n th is fam ily th e arms are elongate
,
tapering, and

unequal ; and the cups are fleshy, peduncul ated, very
extens ible

,
and pl aced in two rows, which are some

times far apart. The eyes are l arge and prom i nen t.
The shel l i s al together wan ting. The an imals belong
ing to th i s fam ily are all n atives of th e high seas , and
are c repuscul ar or noctur nal in thei r habi ts of l i fe .

They are gregar i ous and soc iable
,
and i n some parts

of the world are seen during the n ight c overi ng the
surface of th e ocean i n great n umbers. They avo id
the l ight

,
possess the facul ty of changing the i r co lour

,

and are voraci ou s creatu res, feeding upon floati ng
mol l usca and medusae.
GENUS PH1L0NExrs.

— The genus Piaz'lonexz’s is th e
type . It has th e arms f ree

,
n ot webbed

,
tapering ; i n

som e spec i es the upper pa i r are very l ong, and the
others short.

FAM I LY III,. - ARGONAUTIDZE=OCYTHOIDZE

(Argonauts )

The fami ly of th e Argonauts i s one wh ich has given
rise to a great deal of d iscuss i on ; some au thors main
ta i ni ng that the animal s

,
and th e shel l in whi ch they

are found , have no further con necti on wi th each - other
th an the Herm i t Crab has with the shel l in which i t
takes up i ts abode— that th e Cuttl e - fish in fact wh i ch
i nhabits the Argonau t sh el l i s a mere parasi te ; oth ers
ma i ntai n ing, on the contrary, that th e shel l of the
Argonau t i s really secreted by the femal e

,
and that i t

se rves as a n est for con tai n i ng the ova. This l atter
op in ion i s n ow almost un i versally rece ived Iby natural
ists ; and the experim ents of Madame Jeannette “Power

,

supported in most th ings by those of M . Sander Rang
,

are suflieient to convince most peopl e .

has g i ven a very abl e report upon these experiments
,

Professor Owen

.
AsGONAU'

rs.

th e summ ing up of which is cl early in favour of th e
vi ew of the i r i n timate c onnecti on as one and the sam e .
Dr.Gray , however, sti l l c onsiders th e question unsettl ed ;
and i n the catal ogu e of the Cep/zalopoda Antepcdz

'

a
,

i n the col l ect i on of th e Bri ti sh Museum , he gives h is
reasons for rema ini ng unconvin ced. The animal , h e
says, is n ot attached to the shel l by any muscl e
( unl ik e al l oth er mol l usca whi ch form the shell
th ey i nhab i t) . The anim al

,
when al i ve

,
does n o t fi t

th e shell , so that the sh el l cannot be moulded on its
body, as i n other mol l usc a. The sk i n of th e an ima l
wh ich inhabi ts th e shell i s of the sam e texture and
appearan ce as i n the other naked Cephal opods ;
and the presen ce of sand between th e shel l an d the
body appears to cause no u neasiness to the animal

,
as

i t does i n al l oth er sh el l - beari ng mol l usca
,
where the

an im al immediately rids i tsel f of the i rr i tati on so caused
by covering the sand

,
&c. , wi th a cal careous coat. The

an imal s
,
he c onti nues, found in th ese shel l s are all

femal es
,
and the apex of th e sh el l i s fi l l ed with very

smal l eggs ; while from the l arge s i ze of th e young
shel l , which i s see n on th e apex of the true Argonau t,
we shoul d expect th e an im al wh ich form ed that sh el l
to have a l arge egg. Bel i eving, h owever, that th e
shel l of th e Argon au t i s formed by the an imal wh ich
alon e is found to inhabi t i t, we proceed to gi ve th e
characters of the fam ily. The an imal s were named
Ocytlwe by Rafinesque, who con sidered them disti nc t
from the shel l s. Their body is of an ovoi d shape

,

enl arged i n fron t
,
and smooth . The head i s obl ique

,

and the eyes are l ateral , very l arge , promi nen t, and
covered on the upper edge with a very th in eyel id .

The arms are tap ering, very unequal , the dorsal pai r
be ing ben t back on themsel ves

,
and furn i sh ed wi th a

membrane or web at th e ex trem i ty. The cups are i n
two rows

,
prominen t

,
as i f sl ightly pedi cel ed. The

siphuncl e i s ve ry l arge and coni cal . The shel l i s
ex teri or

,
symmetrical

,
and i n volu ted. I t i s on e- cel l ed

,

th i n
,
br i ttl e

,
transparen t, horny, and flexibl e when wet.

The n ucl eus i s .very l arge and hemi spher ical. This
shel l is i nhabi ted only by the femal e , and i t is con
sidered to be secreted by her webbed dorsal arms .
The mal e i s smal l er than the female, has no shell , and
the superior arms are not webbed .or expanded as i n
th e femal e

,
bu t are pointed at the extrem ities. Ocen

pyi
O

ng the pl ace of th e th ird arm on the l eft s ide, there
is in th e mal e an organ deveioped with in a col oured
sac

,
which is i n fact a n i rregul arly metamorphosed

arm
,
con tai n ing ab undance of spermatozoa , and wh ich

is detached as soon as the sem inal flui d has been
deposi ted i n i t. It after th i s enjoys an independen t
l i fe

,
and is th e Hectocotyle of the Argonau t. These

an imals l i ve on the high seas i n the warmer regions
,

and have been taken from the stomach of a dolph in
si x hun dred leagues from any land. Thei r food con
sists of floati ng mol l usca . There is only one genus ,
cal l ed Argonauta, by those who 'bel ie ve i n the identi ty
of shel l and an imal , and Ocythoe by those who do n ot
— the name ofArgonauta being restri cted by th em for
the shel l al on e.
THE u rns. NAUTILUS (Argonauta -Argo)— th e

an imal being the Ocylhoe tubercu lata of th e Br i tish
Museum catalogu e— (Plate 3, fig. 8) —is , from its being



https://www.forgottenbooks.com/join


CnrrrAL oron
'

A.
—

. MOLLUSCA.

careous. The head i s smal ler; than the body, and the
.
eyes are free i n the orb i t, turn ing i n every directi on in
th e very l arge orbi tal cavity . The arm s are usual ly
said to be ten i n number— hence th eir n ame of Deca
pods. Two of these , -however

,
diff er c onsiderably 'in

. the ir form from the others , and by many conchol ogists
are termed tentacles. The real arms are eight in

n umber
,
as i n th e Octopods, but are always shei ter ;

t hey are fleshy
,
sess i l e

,
and often edged with m em

branes . The two ten tacul ar arms are long
,
cyl i ndr i cal

and are expanded at the ends. The cups or sucke1s
ate obl iqu e , peduncl ed, and armed wi th a horny ring
The siph uncl e i s almost always provi ded with an
i n ternal val ve . The animals bel onging to this sub

.order are ch i efly found i n the open _sea, but, it is
'

said
,

make the i r appearance peri odical ly i n l arge shoals , l ike
'certai n fishes

, on
- the coasts and -banks. The “structure

.of the i n ternal she l l i s wel l adapted for di viding the
Species of Decapods i n to three distinct ~~gronps~

or sec

stiens—e those which '

have a :Solid horny shel l , gl ike a
pen (gladizcé) , .CHONDROPHORAfi; those wh i ch h ave a
c el l ular cal careous shel l and
'

lnstly, those wh ich have a chambered, s iphoned sh el l ,
( in rec en t spec i es)

'

calcareous. _ or
- she lly

,

- Be1.15 111NQ

SECTI O N I .

This secti on con tains five fami l ies, b ut We have
ionly sp ace to menti on two

‘

m m

The an imals of th is fam i ly are sem ipel l u cid
,
and

have an el ongate body , and the fins are placed on the
hinder par t of th e back . The ven tral arms are l ong

,

and the tentacu lar arms are extern al to th e web
,
very

long and sl ender, and not re tracti le into the cavi ti es
under the orb its. On the pe'duncu lar p orti on they
have distan t sessi l e cups

,
but on the ir expan ded e nds

they possess four rows of cups pl aced on l ong cylin

d1 ical pedun cl es. The ‘siph uncl e has no val ve . The
shel l 1s el ongated and sl e nder .
GENUS Cursornurms.

— The ge nus Chiroteu-tizz
'

s

will represen t the fam i ly . I t has th e arms free the
r i ngs of th e cups are con tracted i n the m iddl e. The
ten tacul ar arms are extremely elongated

,
and the cups

on thei r expanded ends are p l aced on l ong cyl i ndri cal
peduncl es swol len at the end

,
and bear a second pedi cl e

whi ch carri es a hood l ike horny r ing
,
edged at the"

base , with a l ateral aperture armed wi th tee th. The
shel l . is very “ sl ender, and sl ightly dil ated into a n arrow
lanceolate expansi on at each end .

CEIROTEUTHIS VERANYI , one of the spec i es , i s a
nati ve of th e Medi terranean . The body is seai eely
four i nches in l ength ,wh il e thetentacul ar arms are two
fee t and a hal f

,
and as sl ender as a. thread. The habits

of th is an imal appear in a great m easure unknown ; bu t,
as has been well observed, a simi l ar disproporti on of
parts i s n ot to be found exampl ed among organi zed
creatu res . “How these sl ender organs are moved ,

’

says Dr. Johnston— “ how their m otions are propagated
al ong the lengthened li ne— how the cl ub at the _end of

DECAronA.

such a flex ibl e l i n e i s supported i— and how th e organs
are preserved from amputati on or i nj ury ‘—aref al l
ques ti ons whi ch star t upon us as

-we contempl ate the
creature

, and to whi ch -it isnot easy to “ give a
- sat' i s

factory a
-nsWer.

” They are no doubt inten ded
,
and

cer ta in ly appear admi rably adapted for securing - th ei r
prey, especial ly such as may be floati ng carel ess at a
distance

,

“and unconsci ous of danger frém su ch a fee: “

w

FAM I LY II . - ONYCHOTEUTHID}E ( Uncznatéd
Calamaries) .

Th is fam i ly consists of an imal s wi th an el ongate flesh-

y
body

,
furn ished with fins on the h inder part of the back .

Thehead is-cyl i ndrical i n shape , and th e eyes are naked,
wi th a deep lachrymal si nus at - th e upper edge..
siphuncl e has a disti n c t i n ternal val ve

,
and the ten

tacular arms have a rounded smal l sessile cups
at thei r,

_d i l
'

ated extrem iti es . The shel l is l an ceol ate .
One of themost strik ing charac ters of th i s f ami ly 1s th e
struc ture of the l ong tentacul ar arms and the irsuckei s
These 01gans are prov ided with a double

: '

sei ies of
hooks ; bu t besides these un ci nated cups t here i s ,
as menti oned above

,

’ at th e base of the i r expanded
extrem i ties a c l uster of . smal l

,
simple , unarmed cups.

These they are supposed to u n i te , so that th e ten tacl e s
are

'

used -ln- t:onj11nction; W hen these suckers" are

appl ied to one another , . says Professor Owen , "‘the

tentacl es are firmly l ocked : together -

at that"part, and
the -un i ted strength of both th e elonga ted peduncles can

'

.be
'

appliedfito drag tov
'

vards themouth any" resi st ing
“obj ec t whi ch h as been grapp led by the term inal hooks.
There i s no mechani cal con tri vance wh ich surpasse s
th i s structure : art has remotely im itated i t i n th e
fabrication of th e obstetrical forceps

,
i n whi ch ei ther

bl ade can be used sepaiately, or by th e i n terlocking
of a temporary j oi n t be made to ac t i n combination .

This fam i ly c ontai ns several gen era
,
bu t we have on ly

space to menti on two
GENUS ENOPLOTEUTHIS .

—Tl1ls genus hasboth th e
sessi l e and ten tacul ar cups armed wi th claw l ike books.
It contai ns se veral species with an el ongate body fur
nishedwi th fins on the b inder part of the back ; sessi le
arms wi th a ser ies of closed

,
horny , cl aw - l ike hooks

,

en larged at the i r base and covered wi th a close ly- fitting
re tracti l e m embrane ; tentacu lar arms sl ender, feebl e,
scarcely di lated .at the ends, and armed wi th books only.
Some of the speci es attai n a large siz e , and the nati ves
of the Polynesi an isl ands, who dive for shel l - fish, are
said to have a wel l - founded dread and abhorren ce of
th ese formidabl e creatures,

.

A specimen ofE. ungui

czi lata was observed byBanks and Solan’

der
, _

inCaptai n
Cook ’s fi rst voyage

,
floating on the surface inthe Pacific

Ocean , a singl e arm of which 18 preserved 1n the collec
ti on of th e Museum of the Col l ege of Su rgeon s

,
from

which it i s eviden t th at th e animal must have been at
least six feet l ong.

GENUs OmmASTREPHEs.
— This genus i s character

ized by havi ng the body very l ong
,
acumi nated beh ind

,

truncated and square in fron t
,
wi th very broad term ina l

fins ; sessil e arms
’

,
withvtworows of suckershavi

ng obl ique,
toothed rings ; ten tacul ar arms short, th i ck, and strong,
not re tracti l e, webbed at the sl ightly enl arged extrem ity,
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and hav ing four rows of cups . The shel l is as long as
the body

,
n arrow

,
wi th th ree d i verging r ibs and a

h ol l ow
,
con i cal apex. The Sagittated Calamar ies, as

they are cal l ed
,
l i ve i n the open ocean , where they

oc cur i n large troops
,

- ~and are found i n al l cl imates.
-Tl1ey are nocturnal animals, appearing on the surface
-of - th e sea only after e ven ing has cl osed in. They are
~greedi ly devoured by cetaeeans and pel agi c bi rds.
THE COMMON SAGITTA’I‘ED CALAMARY ( 0. sagit

talus) i s extensively used as bai t i n th e cod-fishery of

Newfoundland . Indeed
,
i t i s so attracti ve to th is fish,

t hat i t is said one- half of all th e cod taken atNewfound
=l and i s caugh t with it. I t is exceedi ngly abu ndant at
times off that coast, occurri ng i n vast shoals, whi ch
presen t a curi ou s appearance by thei r strongly - twisted
c ompact form . Thei r appearance is hai l ed by hundreds
‘

o f vessel s ready for th ei r capture ; and as a wri ter i n
the EdinburghNew Pbilosopln

’

c Journal says, “At th is
s eason of the year

,
th e sea on the coast of St. Pierre is

covered with from four hundred to five h undred sai l of
Engl i sh and French sh ips

,
engaged i n th e Cu ttle - fish

fi shery.

" “Duri ng v iolent gal es of wind
,
hundreds of

t ons of th ese mol l uscs are often thrown up together i n
sheds on the fl at beaches

,
the decay of wh ich spreads an

i n tol erabl e efiluvium around. It i s made no use of ex
cept for bai t ; and as i t mai n tai ns i tsel f i n deeper water
than the Capelan , instead of n ets be i ng u sed to take i t,
i t is j igged— a j igger bei ng a number of books radiat

i ng from a fixed centre made for th e purpose. The
cod is i n bes t condition after havi ng fed on i t.” The
SagittatedCal ama

‘ry
,
as th i s speci es i s more parti cularly

cal led , i s very qu ick and rapi d i n i ts movements. Dr.

Gou ld, speaki ng of i t, says —“ Se swift and straigh t
is the ir progress

,
that they l ook l ike arrows shooting

through the water and Col onel Sykes i n forms us
that several specimens of th is acti ve creature l eaped on
board the vessel i n wh ich he was retu rn ing from India ,
whil e th e wind was l igh t and th e sea c alm . Indeed

,

the common name for i t amongst sai l ors is the “ Sea

A rrow
,

"
or Flying Squ id.

"

FAsirLY—LOLIGIDE ( Calamaries, or Sleeve-fish) .

This family ofCu ttl e - fishes consi sts of an im als wh ich
have an obl ong, subcyl i ndrical body , taperi ng behi nd ,
and much el ongated i n the mal es. The fins are si tu
ated on the sides of the binder part of th e back . The
head i s subcyl i ndrical

,
and the eyes are covered by the

sk i n. The'

s essile arms i n gen era l have the cups or
suckers i n two rows

,
an d the ri ngs are provided wi th

a
- narrow prom i nent edge on the cen tre of th e“ external
surface . The ten tacul ar arms have the expanded
extrem i ti es general ly with four rows of cups

,
and they

are only partly re tracti l e i n to th e subocular cavity.

The shel l i s l anceol ate
,
pennate

,
or spathu l ate

,
and

sol id ; and , as Professor Owen i nforms us , i s m ul ti
pl i ed by age , several be ing found packed cl osely , one
beh ind another

,
in ol d“ spec imens.

GENUS L OL IGO .
—The genus L olz’go i s the type , and

i n i t th e horny rings of th e “suckers are dentated
,
and

the tentacular cl ub has four rows of cups. The head
i s separate from the body

,

“ and the mouth i s free al l
r ound. The shell is as long as the back, i s pennate,

Seem s II.
— SEPIOPHORA.

This secti on contain s only on e fam i ly

FAM I LY—'

SEPIIDPE (Sepz
'

as
,
o
'

r
'

True Cattle -fishes) .

and has th i n edges. The Ca lamar ies are gregari ou s,
many i ndiv iduals u n i t ing i n compan i es, and sa llyin

'g
forth i n th e even ing after sunse t to scour the surfac e
of the ocean for th ei r prey. They swim wi th great
rapid i ty , and also crawl head downwards on the irova

'
.

F i sh , pelag
i c crustacea, and the ocean i c mol luscs ,

form the i r food .

LOLIGOMAGNA, or VULGARIS ( the Common S leaz
e

fish, or Squid), occurs abundan tly on the coasts ofG1 eat
Bri tai n

,
and is eaten both by man and fi shes. M 1 .

Cou ch tel l s u s that they are used as food by the nat i 'ves
on the Corn ish coast ; and he avers that th ey are
exce l l en t food

,
bearing a considerabl e resemblance to

tripe.” He i n forms 11s fu rther that on the same coast
i t forms a favouri te bai t among fish ermen

,

“ few fish
being able to resi st i t." These an imal s deposi t the i r
eggs i n subcyl i ndr i cal masses crowded together on sea
weeds

,
and one such cl uster “ has been‘

estimated to

contai n nearly forty th ousand cggs
'

l

These have a '

short, oval“ or rounded , and depressed
body, furn ished wi th fi ns bordering the whol e s ide of
th e body

,
an d separated from one

_another beh i nd by a.
free Space or k i nd of n eck . They have a broad head
and l arge eyes, f urn ished wi th a l ower eyel id. The
sessi l e arms are

'

short and strong, an d prov ided with
fou r rows of suckei'sL '

tlie
'

cups be ing spherical , fleshy,
obl iqu e

,
and peduncled . The ten tacu l ar arms are

entirely retracti l e i n to the cell at th e ir base, are l ong
and sl e nder

,
and

_
are broadly' expanded

"

at the ir
extrem i ties. The shell is i n ternal , as

' l ong and as wide
as the body , and consi sts cel l u lar
plate

,
term i nating beh ind i n a hol l ow imperfectly

chambered ti p or mucro.
GENUS SEP IA .

— This i s th e only genus i n the fami ly .

The spec ies are i nhab itants of al l seas, and some of
th em grow to a l arge size . One of th ese is common
on our own coasts, and is wel l kn own on those of
vari ou s parts of Europe and Afr i ca
THE COMMON SEPIA, orCUTTLE- FISH (Sepia afi ci

nalz
'

s) , is of cons iderabl e si ze , and 18 of a pu1ple col ou 1
on the back

,
wi th darker cross bands, and w ith small

wh i te spots on the side . The shel l is ovate , com
pressed

,
w1 i nkl ed above

,
semi ca1 tilaginous on the

edge and beh ind , whom i t is l o .unded W hen young ,
th e ap i cal beak is con ical , prominen t, and the upper
pa1 t of th e las t i nternal pl ate occupied ; i n the adul t,
half th e beak becomes immersed i n the cartilages ,
and th e p late i s dim in ish ed to on e - th i rd the l ength
of the cavity. The th ickened part of th is shel l i s
composed of numerou s very th i n paral l el cal careous
pl ates

, sepa1ated by thousands of smal l hol l ow columns
pl aced uprigh t in th e spaces between evc1y two lam inae,
which render i t very l ight and p01ous. D1 . ( 1 ood

says that the an imals aid and 1egulate the ir moti ons
by the power they have of i n troduc ing ai r at option
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i n to the numerou s cel l s of th is shel l , thus at wil l vary
i ng the ir proporti on abl e weight to th e sea i n wh ich they
l i ve ; and M . d’orbigny is of op i ni on that the u se of
th e promi n en t mucro , or p oin t, is to protec t th e animals
i n th e frequen t col l isions they are exposed to i n swim
m ing backwards. The black l iquid secreted by th is
species of Cuttl e - fish is said to form at l east th e greater
porti on of th e col our cal l ed sepia. Though now i t i s
pretty wel l ascertai ned that th e Chin a inkof commerce
is prepared from lamp - bl ack or finely tri tura te d ch ar
coal

,
it was l ong bel ieved to be furn i shed by th is

secreti on and Cuvier tel ls 11s that a n i nk is sti l l pre
pared from this secre tion i n I taly

,
which only d i ffers ,

he says
,
from genu ine Chin a i nk i n being a l i ttl e

l ess black ; and that i t was wi th th is preparati on he
drew the designs which i l l ustrate his memoir on the
Moll usca. The bone, as i t i s call ed, or shel l of the
Sep ia

,
i s much used i n th e preparati on of tooth - powder

and pounce . It was formerly empl oyed by medical
men as an antac id

,
but is new l i ttl e e steemed for

that purpose . I t i s of more valu e
,
when powdered ,

for making moulds for si l versmi ths for casting artic l es
of smal l work

,
such as spoons

,
forks

,
and ri ngs.

SECTION III . —BELEMNOPHORA.

This sect i on c ontai ns only one recen t fam ily

FAM ILY—SPIRULIDZE (Spirulas) .

These an im al s h ave an obl ong body
,
wi th mi nute

term i nal fins. The sessi l e arms have six rows of very
mi nute cups

,
and the ten tacu lar arms are el ongated .

The shell i s e nti rely nacreous
,
disco idal

,
with th e whi rl s

separate
,
and chambered , th e ch ambers furnish ed wi th

a siphon . The l ast chamber is only l arge enough to
con tai n a very smal l part of the an imal ; the rest of the

shell bei ng placed verti cal ly in the poster ior part of the
body

,
wi th the i nvol ute spir e towards the ventral side.

However dissim i lar, says Cuvi er , th i s sh ell is in figure
to th e bone of the sep ia , i t does not d iffer much from
i t i n the man ner of i ts formati on .

“ If we imagine
that th e successi ve l ayers

,
i nstead of remain ing paral l e l

an d i n nigh approx imati on
,
were to become con cave

towards th e body
,
more distan t

,
each growi ng a l i ttl e

i n breadth
,
and mak ing an angl e betwee n them , we

shoul d th en
-

have a very el ongated con e , rol l ed up
sp i ral ly on one pl ane , and di vi ded transversely i n to
chambers . Such i s th e shel l of Spirula

,
which has

th ese addi ti ona l characters
,
that the turns of th e spi re

do n o t tou ch , and that a singl e hol l ow col umn , occu
pying th e i n ter i or side of each chamber; contin ues
its tube w i th those of the other col umns e ven to the
extrem ity of th e shel l . This i s wha t i s named the

ORDER II .
—TETRABRANOHIATA.

THE animal i n thi s order of Cephal opods creeps i n stead
of swims, and has its body protected by a shel l . The
body is desti tute of fins

,
and i s attached to the, shell

( un l ike that of Argonauta) by adductor muscles, an d
by a contin uous horny gi rdl e. The head i s re tracti l e
w i th i n the man tl e, i s n ot separate from the body

,
and

i s surrounded by a great number of cyl i ndrical
,
an nu

l ated, retracti l e ten tacles, desti tute of suckers. The
eyes are sl ightly pedicel led, th e m andibl es are calcare
ous, th e siphuncl e, or funnel , i s sl i t ; and, as the n ame
of th e order i n di cates

,
they have fou r gi l l s or branch iae.

The shel l i s ex tern al , chambered, an d is prov ided wi th
a siph uncl e. The inn er l ayers and septa are n acre
ous, and th e outer l ayers porcel l an eous ." Woodward.

Th i s order conta in s three fam i l i es
,
on ly one of which

,

however, possesses any recen t speci es.

FAM ILY—NAUTILIDIE (TheNautilz
'

)

GENUS SPIRULA - The fam ily con tai n s
on ly this one recen t genus. Though the shel l of
Spiru la has l ong been wel l known , specimen s of one
of the spec i e s be ing often found brought by the gul f
stream

,
and thrown up on th e shores of our own

coun try , and thousands of th em scattered al ong those
of New Zeal and , yet the an imal has been very seldom
seen . An imperfect spec im en was brough t home some
years ago by Captai n ( now Admiral ) Sir E. Bel ch er ,
and served Professor Owen as the f pecimen from which
his memoir on the anatomy of the creature was drawn
up ; and m ore recently a n early perfec t specim en of
an other speci es has been found by Mr. Earl off the
coast of New Zeal and , wh ich i s n ow in the possessi on
of Mr. Guming , and was figured by Mrs. Gray in the
Annal s of Natural H i s tory

,
vol . x v. From the l i ttl e

we know of i ts hab its
,
i t is most probabl e that th e

Spirula is pe lagi c , and swims near th e surface i n calm
weather towards even ing

,
preying on acal ephae, and

sinking bel ow the surface during the day. Three
species have bee n described.

Th is family contai n s bu t few l iv ing represen tati ves
bu t in former peri ods of the earth’s h istory they
appear to have been extrem ely n umerous.
GENUS NAUTlLus.

—This i s th e only genus bel onging
to the fam ily. The ten tacl es wh ich surround the head
of th e an imal are very numerous. On each s ide of the
h ead there is a doubl e serie s of arms orbrachial tentacles,
as th ey are cal l ed

,
thi rty - six i n number

,
l amel l ated on

the ir i nn er su rface, and retrac ti l e wi th i n sheaths or digi
tations wh ich correspond to th e e igh t ordi nary arms of
the Di bran ch iate species. There are al so four groups of
labial tentacles, twel ve or th irteen i n each group, which
appear to answer to th e buccal membrane of the ordinary
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to enabl e i t to ri se than the fu l l u n fol di ng of i ts Organs,
and th eir protrusi on from the shel l . I i ncl i ne rath er
to the concl us i on ," he says, “ that th e sol e functi ons of
the air chambers i s that of th e bal l oon ; and that th e
power whi ch the an imal enjoys of al teri ng at wi l l i ts
specific gravi ty must be anal ogous to that possessed by
the fresh water testace‘ous Gasteropods , and tha t it
depends ch iefly u pon changes i n the exten t of th e
surface wh ich the soft parts expose to th e water ,
according as they may be expanded to the u tmost,
a nd Spread abroad beyond the aperture of the shel l , or
be contracted in to a dense mass wi th in i ts cavi ty . The
Nau tilus may l ikewis e possess th e addi t i onal advantage
of produci ng a sl igh t vacuum i n the posteri or parts of
the chamber of occupati on

,
which i s shu t ou t by the

horny c i nc ture and m usc les o f adhes i on from the rest
of tha t cav i ty.

”

The shell ofNautiluspompz
i

lius appears to have been
known to Ar isto tl e

,
and i s m entioned i n su ffici en tly

preci se terms by several of th e an c ie n t au thors._ It:
has long been used as an ornamental substance , and
the Du tch have been for a great l ength of time fond of
carvi ng i t wi th mar ine sketch es— ships and dolphins,
&c. In India , too, they ornament i t _

ina
'

similag manner,
by carving and paint ing grotesque devices on i ts ou ter
surface , an d converti ng them i nto e l egant dri nking cups.
Fou r sp ec i es have been descr ibed

,
two of wh ich

,

however, have been considered by some natural i sts as
on ly the mal es of th e other two. They are nati ves of
th e Ind ian Ocean , Ch i n a Seas, and Persian Gu l f.

CLAss I I . GASTERO
'

PODA (UNIVALVES) .

THE cl ass of Gasteropods, the Uni val ves or Snai l s , are
what may be cal led th e types of the Mol l usca. Of all

th e cl asses i n to wh ich th is sub~k ingdom i s d ivided , th e
Gasteropods presen t i n the most prom inen t and m ost
marked degree the l ead ing and essentia l fe atu res of
mol l uscous organ izat ion . The land snai l and the
periwi nkl e wil l gi ve a very good general i de a of th e
an imals of th i s class. The animal s have al l a disti n ct
head furn ished with eyes and tentac les, and when ful l
grown have a more or l ess disti nct foot

,
pl aced u nder

the body , by wh ich they are enabled to c reep on the
ground or on

'

th e surface of th e water. Th i s foot in
som e i s a broad fleshy disc (see M urex) , i n others it i s
n arrow and formed l ike a furrow ( see S trombus) , or i t i s
th i n and presen ts the appearance o f a sl implate placed
i n a verti cal posi tion . This organ is for the most part
of a un i form stru cture throughou t

,
i ts m uscul ar fibres

being i n terwoven with each other
,
and not col l ec ted

i nto d is ti nc t and separate bands. Some h ave i t very
l arge , and i t woul d appear that the larger and broader
the foot

,
the sl ower is th e moti on of the an imal , the

narrower and more e l ongated it is, th e qu i cker i s its
progress . They are

,
however

,
proverb ial l y slew of

pace , as every one must know who has watched the
march of the common snai l and even i t i s one of th e
qu i ckest walkers of the cl ass. The heart i s almost
always composed of a ventricl e and an auricle , and i ts
posi ti on i s n ear the back of the an imal , but on the side
opposi te to that in wh ich the reproducti v e organs are
si tuated. The arteri al system isgeneral ly wel l devel oped ,
but the ve in s are imperfectly so ; the venous bl ood i n
many of th e spec i es flowing through open spaces among
the differen t organs . Some of the Gasteropods are
aquatic , whil e others are den i zen s of the dry land. The
organs of respi rati on , therefore , are constructed i n such
a manner as to enable the an im als e ither to breath e
atmospheri c ai r or resp ire water . Those of the form er
group are provided with l ungs

,
which have an external

communi cati on to admi t ai r
,
open ing under the outer

edge of the mouth . In th e l atter , respi rati on i s carr i ed
on by means of branchiae or gi l ls

,
th e exac t posi t ion of

whi ch varies very much i n di ff erent spec ies ; i n many

be ing i nclosed i n a cav i ty on the back , i n some be ing
l odged i n a furrow between the mou th and the foot

,

and
'

i n o th ers
,
being si tuated upon the back of the

an im al
,
an d floati ng freely i n th e water. In genera l

the resp iratory organs are atroph ied on th e l eft side
,

though i n some
,
as th e Ch i tons, &c . , th ey are repeated

on bo th s ides . Usu al ly , also, th e Gasteropods are
unsymmetr ical in conformati on ; the body i nstead of
being devel oped l engthwise

,
i n a straight line

, _
taking

somewhat of a spi ral di rec tion
,
so that th emouth and

the excre tory Open ing are brough t i n a sl ight degree
n ear to each other

,
i nstead of being placed a t th e two

extrem iti es o f th e body .

Thei r food i s ei ther vegetabl e org

animal ; and the
mouth is providedwith a denti cu lated

“ tongue .
_

‘f This
tongue is muscu l ar

,
and armed wi th recurved spines

( or lingual teeth) , arranged i n a great vari e ty of patterns,
which are em i nen tly character isti c of the genera. Thei r
teeth are amber - col ou red

,
glossy

,
an d transl u cen t ; and

bei ng si l i c iou s ( they are i nsoluble i n ac id) , they can be
used l ike a

,
fi l e

,
for the abrasion of very hard substances.

W i th them the l impet rasps th e stony nu l l ipore
,
th e

wh i lk bores hol es i n other sh el l s, and the cu ttle - fish

doubtl ess u ses i ts tongue i n the same manner as the
cat. The tongue

,
or l i ngual r ibbon

,
usu al ly forms a

triple band
,
of wh ich the cen tral part i s cal l ed the

rachis, and the lateral parts pleura: th e rach id ian teeth
somet imes form a singl e ser i es

,
overl apping each other

,

or there are l ateral tee th on each s ide of a median
series. The tee th on the pleura: are termed uncim

'

th ey are extremely numerous i n the p lan t - eati ng
Gasteropods . Sometimes the tongu e forms a short
sem ic i rc ul ar r idge

,
contai ned between the jaws ; a t

others i t i s ex tremely el ongated
,
and when wi thdrawn;

i ts folds extend backwards to the stomach . The
l ing ual ribbon of the l impet i s l onger than the whol e
an imal ; th e tongue of the whi lk has on e h undred rows
of teeth and the great slug has on e hundred and sixty
rows

,
with one hundred and eighty teeth i n each row.

The fron t of th e tongue is frequently curved or bent
qu i te over ; i t is th e par t of th e instrument inuse, and its
tee th are often broken or b lunted. The posteri or part
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of th e l i ngual r i bbon usu al ly has i ts margins rol l ed
together and un i ted

,
form ing a tube

,
which i s presumed

to open gradual ly.
_
The n ew tee th are devel oped from

beh i nd forwar'ds,
"

and arebrought successi vely i n to use,
as i n the sharks and rays among fishes." Woodward. )
—See figures of Bucc in um and L i ttori na— figs. 52 and
57. W hen fi rst hatched

,
th e you thfu l Gasteropods are

always provided wi th a shel l ; but i n many i t i s con
cealed whenthey - by ‘ a f ol d of

' th e man tl e
,
and i n’ a '

numbe
’

r of spec ies i t is thrown

never reappea1s.

otf al togeth er at an early stage of thei r ex isten ce and

The species wh ich respir e atmospheri c a i r
,
the

pulm on iferous mol l usca , u ndergo no change as they
approach maturity. W hen born they r esembl e th ei r
paren ts i n all th i ngs bu t s iz e. But those which respile
water, the branch i ferous mol l usca, undergoa consider
abl e m etamorphosis. They commence l i fe i n a smal l
nauti l oi d l ooking shell

,
l arge enough to con tai n th ei r

1wholebody, and having the aperture c l osed by an
opercul um . The head is prov ided w i th a pa ir of

ci l i ated arms orfins of considerabl e s ize
,
which enabl es

{ them to swim fi eely in the water, i n stead of crawl ing
at the bottom . At th i s cal ly peri od of thei r ex i stence ,
al l th ese water breathers resembl e each other

,
so that

f
“
_ there is scarcely any di ff erence between the young of
wits and aplysza, or buccinum and Vermetus.

”

Edwards.) Development
,
however

,
soon commen ces ;

‘

. the man tl e begi ns to seei ete cal careou s m atter , and th is,
mixed wi th th e ep ithe l i um or layer of an imal m atter

,

i s m oulded upon the body of the an imal i nto the form
whi ch each gen us is destinedto assume . Inform and
gen eral appearance the shel l s of the Gasteropods vary
rery much . They are usu al ly

,
however

,
nearly spi ral

,

th ough sometim es tubu l ar or con ical , an d except i n
th e fam ily of Chi tons, are composed of only one val ve .

The termi nol ogy used by conchol ogi sts, wil l be best
understood by a referen ce to Plate 1

,
where the terms

used -are. explained.
by th e figures,

T he cl assGastempoda is a very extensive on e , and
, 1ts divisi on i n to o rders and fam ili e s has engaged the
:
atten ti on of many natural i sts. A varie ty of methods
have been proposed

,
bu t i t wou ld be uni nteresti ng to

Lthe general reader to enter i n to detai l s here. W e shal l
_simply

'

state the arrangemen t of Dr. Gray as adopted
in our great n ati onal n atural h istory reposi tory

,
the

British
'

Museum. In his cl assi cal “ In troducti on to
Conchology,” Dr. Johnston thus expresses h imsel f with
1regard to th i s system ,

“There can, I th ink , be only on e
r cpinion as to the great m erits of th i s method. Its
'

fsuperiority as a whol e to any previous on e can scarcely
‘

he quest ioned ; and the n ew views taken as to the
posi ti on of several of the fami l i es i n the i r respecti ve
orders as wel l as i n regard of th e genera wh ich are
made to ente r i n to the composit i on of th e fam il i es

,

Th is i s the case w ith the order Nud ibranch iata (Gymna
anchiata) ; the larvae be ing provided w i th a shel l and fins on

the head, both of wh ich are lost soon after development beg ins
to progress, the shell most probably d isappearing at the tine
the an imals acqu ire a locomot ive foot.

n oth i ng l ess than the most ex tensive and cri ti cal k now
ledge of the en ti re cl ass cou l d have suggested.

"

The cl ass GASTEROPODA, Belly - walkers, or Snails,
is divided i nto two large group s or sub - cl asses, dependen t
upon th e structure of th ei r r espi ratory organs . I n the
fi rst sub - cl ass, th e CTENIBRANCBIATA, equ i valen t to
th e Paososnancnmm of M. Edwards

,
th ese organ s

are i n th e form of bran ch iae or gil l s ; and they are
comb - l ik e , being form ed of one or two seri es of l amel lae
or plates u nder or on the i nn er su rfac e of the man tl e
on th e back of th e n eck ( rarely round its edges) . In
th e Sp ec ie s c omposi ng th is group; th e gil l cavi ty is
Open , and both adul ts and larvae possess shel l s , the
l atter beingprovided, in addi ti on to th ese , with deciduous
ci l i ated fin s on the head . They are e i ther u n isexual ,
or hermaphrodi te an d se l f- impregnating. In th e second
sub - class

,
the H‘

ETEROBRANCHIATA ,
equ ival en t to th e

OP I STHOBRANCH IATA of M. Edwards , the resp iratory
organ s are vari ously formed ; som e having branchize
or gi ll s, which

‘

ar
‘

e exposed o‘

r Only sl igh tly covered by
a fol d of the mantl e others h avi ng a simpl e l ung

,
or

a
_

closed cav i ty l i ned with a network of resp i ratory
vessel s

,
l ik e th e l ungs of beasts and birds

,
The specie s

are al l h ermaphrodite , with reciprocal impregnati on .

The first sub - cl ass
,
CTENOBRANCHIATA, is di vided i n to

two orders. The first, Pectinibranchiata, i s charac terized
by the comb - l ike bran ch i ae or gi l l s cons isti ng of only
on e ( rarely of two) l ongitud i nal se ri es of lamellse o n
the left s ide of th e m outh , over the back of th e n eck.

The g'i l l c av i ty i s open
,
the man tl e edge bei ng free from

the back of th e neck. The an im als are un i sexual , and
theshel l s are Spiral ,andgenerally provi ded with a di stin c t
opercu l um .

“ The second order , Scutibranchz
'

ata
,
h ave

th e gi l ls consi sting of two seri es of l amel lae
,
form i ng

on e or two seri es over the back of th e n eck or under
th e edge of th e man tl e roun d the foot. The animals
are hermaphrodite , sel f- impregnating, and the shel l s are
con ical

,
sp i ral , or symmetri cal .

The se con d l arge grou p or sub - class, the HETERQ
BRANCH IA

'
I
‘

A
,
i s div ided in to thre e orders. The fi rs t

,

P leurobranchiata
'

,
are characten’

zed by the branch iae
or gi l l s form i ng a tuft on th e s ide of the back

,
under a

fold of the man tl e . The animal s are hermaphrod i te
,

wi th rec iprocal impregnation , and the shel l s are spiral .
The adul t and young are both sh el l beari ng

,
and the

l atter are provided with deciduou s cephal i c fins. The
an imal and foot are el ongate , form ed for walk ing. The
second order

, Gymnobranchiata ( or Nudibranchz
’

ata) ,
h ave the g i l l s exposed or contracti l e i n to cavi ties on
the surface of the man tl e . The an imal s are herma
phrodite, wi th reci procal impregnati on , and the adu l ts
are desti tu te of sh ells, th e larv ae only possessing that
appendage. The th i rd order , Pneumobranchiata ( or
Pu lmonata) , diff ers from al l th e o th ers i n th e an imals
respir i ng free ai r i n a cl osed chamber l i ned wi th pu l
m on i c vessel s. The an imal s are hermaphrodite , wi th
reciprocal impregnati on

,
and both adul ts and l arvae are

shel l beari ng, th e l atter be ing formed l ike the paren t
and having no cephal i c fins.
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S U B - CL A S S I .
— CTENOBRANCH I ATA, Gray

Paososnanearara, M . Edwards.

THE cavi ty i n wh ich th e gi l l s
, in th is large gro

’up
,
are

pl aced
,
forms an open bag i n the l as t wh irl of th e

shel l , over the back of the n eck ; and th ere is a con
stan t curren t of water p assi ng over th e gi l l s

,
entering

a t the fron t and mak ing its way out near th e i n ner

h i nder angl e of th e gi l l c avity, and mouth of the shell.
The sub - class Cteuobranchiata comprehends with i n
its el f the greater part of th e Gasteropodous mol l u sca,
whi ch are furni sh ed with large and wel l - devel oped
shel ls .

ORDER I.— PECTINIBRANCHIATA.

TH I S order con tai n s a l arger n umber of speci es than any
o ther order of Gasteropods , and i s d i vided i n to thre e
sub - orders

,
th e charac ters of wh ich are taken i n a gre at

m easure from the struc ture and form of th e teeth . In

the fi rst sub - order
,
Toxif era, the head is smal l , and the

fleshy probosc i s with which i t is furn ished i s retracti l e
wi th i n the body. The tee th are el ongate

,
awl - shaped

,

and implan ted i n th is probosci s . The eyes are sessi l e ,
t hat is, are not pl aced on a footsta lk , bu t are si tuated
on the outer s ide

,
near or on the end of the feel ers

or ten tacl es . In the second sub - order
, Probosci

dif ara, wh ich has the head smal l and the eyes sessi l e,
as i n th e pre vious sec ti on

,
bu t the retracti l e proboscis

more l engthened and capabl e of be ing extruded to a

greater ex ten t
,
the teeth areplaced in oneOr several

rows on the surfaceof a l inear, el ongate , carti l agin ous
tongue - membrane . In the thi rd sub - order , Rostrifera,
th e head is produced i n to a beak or rostrum , and the
teeth are disposed in seven l ongi tudi nal rows on an
el ongated l i near tongue- membran e , partly rece i ved
i n to th e visceral cavi ty . This d isposi ti on of the teeth
seems to be n early connected with the hab its of the
an imal s bel onging to these sub - orders. The Probosei
dif era for in stance are carn ivorous, or an imal feeders ;
and th e Rostrzf era arc phytophagous or vegetabl e
feeders ; whil st the Tonf era, which are sai d to feed on
both an imal and vegetabl e matters, i nflict rather severe
wounds upon those who incau ti ously handle them.

SUB- ORDER I. -TOX IFERA.

THE structure of th e teeth brings i n to this group several
genera of shel l s

,
som e of wh ich have h i therto bee n

pl aced wide apart from each other.

FAM ILY I.—CONIDJE (The Cones) .

W e commence wi th th e Cones, a fam i ly ri ch i n
spec i es

,
and the pride of coll e ctors. The animal of

the Cones crawl s on a long and very narrow foot
,

wh i ch is trun cated an teri orly
,
and bears upon its

posteri or extrem ity a smal l horny annu lar opercu l um
,

wi th an ap i cal nucl eus . This opercul um i s very smal l
compared wi th the si ze of th e shel l

,
i s m uch shorter

than the aperture , and so n arrow that i t al l ows the
an imal to retrac t i t deeply i nto the i nteri or— fig. 50 b.

The head i s m oderately smal l , and at the ex trem i ty of
the proboscis, which is a prol ongati on of the head, i s
s i tuated the month, which is surrounded by a funnel
shaped

,
rostrum - l ike veil , sl i t above .‘ The teeth

,

In the Cones the foot i s smal l and of weak muscular
power, says Dr. Johnston, and we might hence conc lude that
the animal possesses l i ttle fac i l i ty in locomot ion, yet so r ich
is all creat ion

,

" he adds
,
w ith proofs of contrivances adapted

to annu l a defect, that wemight ant ic ipate to find some remedy
here—and it is so. The mouth of the snai l is s i tuated in a

implan ted in the substanceof th is proboscis, are ii
i

t
'

ii-‘o

rows
,
arranged i n pai rs

,
arid are sharp poin ted,more o r

l ess swol l en at th e base, but h oll ow and barbed at
tip . The mantl e of the an imal is“ en ti re , covers th e
i nterior of th e shel l , and is prol onged anteri orly i n to a.
fleshy siphon or canal

,
cyl i ndrical in formend passi ng

beyond the'mouth of the shel l , fig. 50 c‘. This siphon is
ope n at i ts free extrem i ty

,
and its use is to carry the

water to bathe th e gi l l s. As th e name imports, th e
shel l i s of a con i cal form , with gen eral ly a very short
spi re ; i n m any cases th e upper wh irl s be ing so com
pressed

,
and the spi re so shor t and flat that the shel l

can stand erec t when placed upona flat or even surface .
The last wh irl

,
i ndeed

,
consti tutes of i tsel f th e greates t

porti on of its whol e surface , and term inates at th e
base rath er by a depression than by a . notch . The
apertu re i s n arrow

,
l i n ear— occupying the whol e length

of th e l ast whirl— and h avi ng the l ips general ly straigh t
and parall el . The outer l ip i s simpl e and sharp - edged,
cav ity, and th is cav i ty i t appl ies to aid its weakness ; for i t
performs, l ike the oral aperture of the leech , the ofii ce of a

sucker
, by wh ich the head is readi ly amxed to fore ign bod ies,

Adanson ; Sénégal, 89. Thus the an imal fac i l i tates itsprogress,
and is enab led to drag along the shel l , of a we ight and size
otherw ise qu i te burdensome to it.”—P. 127.
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of th e fami ly
,
i s of a cream - whi te col ou r

,
very hand

somely marked with rows of brown Spots. The Spotted
Anger is from six to e igh t inches l ong

,
and of an

elegan t shape . I t i s a n ati ve of th e southern seas an d
the Indian ocean .

FAM I LY III.— PLEUROTOMID}E (Slit-mouths) .

The fam ily of SLIT- MOUTH S or PLEUROTOMA S
have somewhat n earer rel at ions with

th e Cones th an the Auger- shel ls . The teeth are simpl e ,
e l ongate and rath er en l arged at th e base, and the ou ter
l i p of th e shel l has a n otch or sl i t at or n ear i ts upper
ex trem i ty. The siphon is produ ced

,
and th e mantl e

has a sl i t i n th e h inder part of the ou ter side , corre
sponding wi th the n otch or sl i t i n the l ip of th e shel l .
The foot is oval , short, th i n on i ts edges , and carries on
i ts posteri or extrem i ty a pretty th i ck , horny, annu lar

opercul um , which vari es considerably, and forms a good
character for ' separati ng the spec ies into groups or sub
gene ra . The shel l i s fusi form ,

wi th a turricul ated spi re
,

more or less e l ongate, with roundi sh wh irl s, and the
aperture

,
which i s ovate , term inates i n a m ore or l ess

e l onga te
,
straigh t canal . The Pleurotomae are cam i

vorous i n the ir habi ts
,
and the fam ily contain s many

species wh ich are world - wide, ex tendi ng from Green
l and to Austral i a, and from l ow water to one hundred
fathom s. Non e of th e specie s are of great si ze

,
the

l argest scarcely ex ceed ing four or fi ve i nches in l ength .

THE TOWER OF BABEL (P leurotoma Babylonica) ,
a nati ve of the Indian seas and th e Mol uccas

,
i s the

typi cal species of th e gen u s . I t is from three to four
i nches i n length

,
tu rricu l ated, with convex whirl s ; is

of a wh ite colou r
,
with c ircul ar keels or ridges wh ich

are spotted tran sve rsely wi th b lack square dots. The
canal is rather l ong.

SUB- ORDER I
'

L—PROBOSCIDIFERA.

TH I S sub - order contain s a m uch larger n umber o f
speci es than the preced ing , and m any exceedi ngly
in teresting an d val u abl e she l ls are found amongst th em .

The animal s are carn i vorous, feed ing upon l i ving mol
l usca and other an imal s

,
and they are ofte n found bori ng

round hol es i n shel l s to arri ve at th ei r i nhabi tan ts .
Many wage war on the i r own rel ati ves

,
and take

them by assaul t ; th e bi val ve may cl ose, and the oper
culated neri te reti re i n to h is home , bu t the enemy wi th
rasp - l ike tongue

,
armed with si l i c i ou s teeth

,
fi l es a hol e

through the shel l— va i n shi el d where i nstin ct gu ides
the attack l Of th e myri ads of smal l shel l s whi ch the
sea heaps up i n every sh el tered ‘ ness

,

’ a l arge pro
porti on wil l be foun d 'th us bored by the whilks or
purples ; and in fossi l sh el l - beds , su ch as that i n th e
Tourain e

,
nearly hal f th e bi val ves and sea- snai l s are

perforated, th e reli cs of Antediluvian banquets.”

( Woodward. ) At page 184, we have described the teeth
of th e gasteropodous m ol l usca

,
and have m en ti on ed

there
,
that th ey are si l i c i ou s i n the ir composi ti on and

being placed i n th e Proboscidzf em or carn ivorous spec i es
i n several rows on a l ing ual r ibbon

,
which is muscular

i n its struc ture
,
we can eas i l y conceive what powerful

weapons th ey prove i n penetrati ng the hardest sh el l s
or coveri ngs of the i r prey . As anim al s wh ich l i ve on
an imal food requ ire the blood to be more perfectly
aerated than those wh i ch feed upon vegetabl es

,
so i n

th e Proboscidifera we find that th ey are provi ded wi th
a siphon attached to the inn er side of the fron t part of the
mantl e

,
wh i ch en ab l es the water more freely to arri ve

at th e i r breath ing organs ; and the sh el l s are always
formed with a canal placed in fron t of th e pi l l ar i n
order to protec t thi s siphon from inj ury . The probosci s
i s l ong

,
and being furn ished wi th a number of muscl es

,

can be exserted a great way from the head , and with
drawn agai n l ik e th e horn s of asnail, so as to be hi dden
with in the body— see fig . 52, proboscis of Bucc in um .

The tentacl es are pl aced cl ose together at the base of
the probosc is, or are u ni ted by a - vei l at that part ; and

th e eyes are sessi l e
,
generally on the ou ter side near

the base of th ese ten tac les
,
th ough sometimes they are

p laced at th e tip or behi nd them . The anim al s are
un isexual

,
an d the females are general ly much l arger

,

and h ave much m ore ventricose whirl s to the i r sh el l s ,
than th e mal es . The eggs are contai ned i n a kind
o f h orny or l ea the ry ( coriaceous) cases, each holding
many eggs

,
but on ly a few of wh ich ever com e to

perfect ion .
“ The cases of Buccinum undatum ( our

common whilk ) and Fusus despectus have been mis
taken for the eggs of the oyster, and cal led Oysterspat.
This error i s th e more remarkable as oysters are ovovi
viparous, th e young being found i n the bran ch iae of the
parent i n th e mon th of July ; the eggs of P urpura an d
o ther gen era have

,
by a sim i l ar error, been descr ibed

as a speci es of Tubularz’a.

” The l i ngual
ribbon of th ese an imals i s pl aced near the apex of

the exserted probosci s
,
and the teeth are arranged i n

one
,
three

,
or seven rows ; the gi l l s are placed i n two

seri es al ong wi th som e mucous fi l amen ts. The oper
onium

,
when presen t

,
i s h orny and annu l ar . The

shel ls of th e di ff eren t speci es are subject '

to great
vari ati on

,
according to the roughness or smoothness

of the sea they l i ve i n, and the quanti ty or qual i ty of
their food. Some of the common whilks (Buccinum
undatum) , for i nstan ce , are th ick and rugose , others ar e
very th i n

,
even

,
and finely col oured . These have been

described as disti nct Spec ies . Examples may be seen
i n th e fine col l ecti on of shel l s in the Bri tish Museum .

NVe wil l now,
taki ng that magnificen t col l ection '

as

our guide , proceed to m enti on some of th e more
importan t fam i l i es of th i s sub - order.

FAM I LY I. —CASSIDULID}E (Fig - shells) .

The fam i ly of Fig - sh el l s (genus Pyru la of Lamarck ;
fami ly Cassidulz'dw of G ray) are th e fi rst i n order. As

consti tu ted by th e celebrated Lamarck , th e genus
Pyrula. contains several typesdiss imil ar amongst them
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sel ves ; an d of l ate , con chol ogi cal systemat ists h ave
m ade vari ous alterati ons i n i t.
This fam ily

,
as now consti tu ted , contain s those

spec ie s
,
th e an im al s of wh ich have the s iph on of th e

m antl e and the canal of the shel l l ong and straigh t,
and the foot s impl e i n fron t. The shel l is sp iral i n
form or p ear - shaped

,
th e pi l lar or columella smooth ,

th e spi re short
,
and the ou ter l i p gen eral ly th i n . The

opercul um is not always presen t, but when it does
occur

,
i t is of an ovate figure

,
smal l i n siz e , and

acu te or claw - shaped . The spec i es are n ot num erous,
bu t m any of them are of consi derabl e si ze , as th e
Pyrula. (Cassidulus) patula, from Pan ama , on the

western c oast of America
,
a rath er p onderous sh el l

w i th a l arge
,
ovate

,
expanded mouth , a broad , straigh t,

open canal
,
and a very short sp ire ; the F usus (Cassi

dulus) colosseus of L amarck wi th a very long canal , a
rounded form

,
general ly c overed wi th a rough

,
strong

,

epiderm i s, an d as its name imports
,
of consi derab le

magni tude , be ing i ndeed one of the l argest spec ie s
of the sub - order to wh ich i t bel ongs . They are
natives of trop i cal seas , and the an imal s ofpatula and
melongena, th e on e found on the mud banks of Panama ,
and the other i n Jamai ca , are used by th e nati ves as
food . Some of th e spec ies, espec i al ly those bel onging
to the sub - genus F ulgur, are reversed shel l s, th at i s,
the wh irl s turn from right to left

,
and themou th is on

the l e ft side of th e axis wh en the shel l i s i n i ts n atural
oosition.

FAM I LY IL— MURICIDZE
“

(Root - shells)?

The fam i ly of Rock - shel l s is th e n ex t i n order .
This is a ve ry numerous fam ily, an d contains many
of th e l argest and most beau t i ful sh el ls that adorn
our cabi nets ; shel l s remarkabl e al ike for the del i cacy
of th e i r sculptu re and vari ety of col ou rs wi th wh i ch
they are endowed . The an imals have the mant l e
i ncl osed

,
and th e m argin produces ridges or varices

a t i n terval s across th e shell, becom i ng extended in
fron t

,
and form ing a straigh t

,
more or l ess el ongate

,

siphon . The shel l is sp iral , often tu1reted, more or l ess
extended at th e fore part i nto a straight si ph onal canal
and the col umel l a or pi ll ar i s sm ooth . The Opercu lum
is horny

,
annul ar

,
and has the nu cl eus ap ical or sub

apical .
The ROCK- SE LLS, genus Bl urea: of L i nn aeus, origi

nal ly con tain ed a great many spec i es wh i ch are now
referred t o several d isti nc t genera. De Bl ai nvi l l e and
L amarck separated many of these, and s ince th ei r tim e
others have be en removed al together

,
wh il e several have

been formed in to sub - gen era or groups. The recen t or
l i ving spec ies are numerous and are world - wide i n th ei r
d istr ibu ti on , being most abundant on the west coast of
trop i cal America

,
and occur al so i n n umbers i n Chi na

,

Africa , an d the W est Indies . They are i n general
handsome sh el l s

,
and are remarkabl e for having the

wh i rl s ornamented wi th three or more contin u ous
,
l ongi

tudinal ridges or vari ces, secreted by the margi n of the
man tl e

,
as al ready stated, an d general ly formed on the

c ompl e ti on of abou t a thi rd of a wh irl annual ly .

* These
The an imal , at certain per iods of its growth , expands the

edge of i ts mantle, and dur ing th is t ime deposits appendages

MOLLUSCA. Roc 11 - 3 11El .LS .

fi g. 213,

M urex (Chicoreus) inflatus.

gen us Cbz'coreus or Endi ve - l eaf rock - shel l s) , we fin d
the var ices vary i n n umber

,
be ing general ly e i ther thre e

or six
,
though sometimes more . In those wh ich h av e

only three branched vari ces
,
there is 011 each of th e

al ternate di visi ons of the shel l a m ore or l ess wel l

on the edge of i ts mantle for the ir retect ion ; these expansions
of the mantle are then gradual ly W 1thdrawn, and the port ion of

the shel l wh ich the an imal forms between th is t ime and the
next development of the appendages, is of the common shape ;
but the expansions produced for the ir protect ion are l eft 011 thesurface of the shel l

,
form ing var iously shaped bands across thewh irls

,
wh ich have been cal led varices, from some of them

looking l ike d i lated ve ins ; these var ices and the s
p
ines uponthem,

be ing formed on the expanded appendages of t e man tle ,exactly correspond to them 10 form, and afford good charac
ters for the determinat ion of the groups and spec ies —Gray,
Synopsis of Bri trsh Museum,

1842.

vari ces are som etimes rounded or spi nous
,
at others they

are bran ched or fol iaceous
,
and i n some speciesagain

they are l amel l ar. The aperture i s gen eral ly ovate
,

and i n som e spec ies is contracted i n front
'

into al ong,
narrow, tubul ar canal , i n others i n to a m oderate -

or

short canal , recurved or ben t up to the r igh t, often
partly cl osed , and occasi onal ly tubul ar . The ope i "
eulam is ovate, wi th the nu cl eu s sub - ap ical, w i th i n the
apex . Among the spec ies wh i ch have th e rounded
or sp i nou s vari ces, an d the l ong tubular canal forming
the restri cted gen us ZVI urex

,
we may m en ti on the

M urew cornu tus of the I n dian seas
,
commonly known

by the name of H ercu l e s’ Cl ub, a pre ttily marked shell
abou t seven i nches i n l ength ; th e M . brandaris, a
nati ve of th e shores of the Mediterranean

,
and whicli

‘

is

ofte n used by the Neapol i tans as an article of foodg
'

and the M . crassz
'

spina and ténuispz
’

na
, wel l known

to col l ectors by the i r names of the Thorny 'W oodcock
and Snipe ; names derived from thei r long and slender
canal s or beaks ; the l atte r al so , from

‘

its
‘

numerous
regul arly arranged sp i nes, being known to col lecto rs
by the name of V enus’ Comb. Among those spec ies
wh ich have the varices garni sh ed with - pl aited l eaves
torn or divided '

into branches ( fol iaceous) , and the

canal m oderate or short and recurved ( form ing the
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devel oped tubercl e— se e the accompanying figure of
Murex ( Chz

'

coreus) infiatus, fig. 213. These tubercles,
howe ver

,
in many instances are th emselves produced

in to varic es, and then the spec ies have six. Most of
the specie s of Cln'

coreus y i el d a purple dye , and though
the l i ttl e common pu rpl e shell

,
Purpura lapillus, was for

a l ong time considered the shel l which yi elded the
cel ebrated Tyrian dye, l ater observations and researches
wou ld seem to prove

,
that perh aps the most c ommon

shel l u sed by the anci e n ts was a speci es of th i s genus ,
fll urex (Chz

’

coreus) trunculus. Fabius Columns, a
Neapol itan n obl eman , and the best au th or i ty on th is
questi on

,
main tai n ed that th e purpura of Pl iny, who

gives a good account of themanner i n wh ich th i s dye
was procured

,
i s the M urea: trunculus, and h is state

men t has been apparently confirm ed by a late travel l er
who had visi ted th e si te of th e anci ent Tyre. In a
communi cati on made to the Royal Iri sh Academy, Dr,
W i lde stated , that having been engaged i n i n vestigati ng
the rui ns of that anci en t c i ty

,
he di scovered several

c ircul ar apertures or reservoi rs cut i n the sol id sand
stone rock cl ose to the water’s edge , al ong the sou thern
shore of the pen insu la. These i n shape resembl ed
large pots, an d varied i n s iz e from two to eigh t fee t
i n d iameter

,
and from fou r to five in depth . Some

were i n cl usters
,
others isolated

,
and several were

col l ected i n pai rs n ear a c ondui t abou t a feet deep.

Many of these pots or reservoirs were fi l led w i th
brecci a

,
sol ely composed of broken up shel l s

,
bound

together by carbonate of l ime
,
&c. Th i s mass

,
a porti on

of which was exh ibi ted to the Academy , was exceedingly
heavy

,
of adamantine hardness

,
an d the shel l s of wh ich

i t was composed
,
appeared to be al l of on e specie s

,
and

from the sharpness of the i r fracture wer e eviden tly
broken by art

,
and not worn or water washed . The

shel l s
,
he says

,
were examined by emi nen t natural i s ts

,

and were pronounced to be the zlf urex trunculus.

Pl iny i n forms us that when the shel ls were smal l they
were brui sed i n mortars or certain mills ; and Dr.
W i lde expressed i t as his Opin ion th at th e reservoi rs
he discovered at Tyre were the vats or mortars i n
wh i ch the shel l s were broken up to obtai n the dye.
The l iquor which composed the dye i s contai ned in a
ve i n placed beh i nd the n eck

,
and according to the ol d

writers was a t first of th e col our and consistence of
cream . This Tyrian purpl e was the most cos tly and
bril l i ant dye of which we read i n h istory. W ool wh i ch
had been wel l dyed

,
i n th e re ign of Augus t us sold for

abou t £ 36 per pound we ight. None but those invested
with th e very h ighest d ign ities of th e state were al lowed
to u se i t, and l aws were enacted i nfl icti ng severe
penal ti es

,
and e ven death

,
upon allwho shou ld presume

to wear i t u nder the dign i ty of an emperor . I t was
d iscovered by the Phoeni c ians

,
and i s described by

Pl i ny as “ that gl ori ous col our, so ful l of state and
majestic

,
that the Roman l i c tors with the ir rods

,

halberds
,
and axes

,
make way for ; th is i s i t that

graceth and setteth out the chi ldren of princes and
nobl emen ; th is maketh the disti nction between a
knigh t and counse l l or of state ; th is is cal l ed for and
pu t

'

on when they off er sacrifice to pacify the gods ;
th is gi veth a lustre to al l sorts of garmen ts ; to concl ude,
our great general s of the field

, and vi ctori ou s captains,

i n th ei r tr i umphs weave th is purpl e in the ir mantles,
interl aced and embroidered wi th gold among. No
marvel

,
therefore

,
i f p urpl es be so much sought for ;

and men are to be hel d excused if th ey runa maddi ng
after purpl es . ? (Helland

’

s P liny.) About themiddle
of th e twelfth cen tury, the dyers at Tyre Were inter
rupted i n thei r pursui ts

,
an d from that tim e the

kn owledge of th ei r practi ce seems to h ave died com e

pletely away.
_
But though the art of dying purpl e was

lost to the p laces which gave i t bir th
,
we fi nd tha t a

s imil ar dye was used i n our i sl an d at a very early
per i od , and i ts empl oyment con ti nu ed down to th e end
of the seventeen th cen tury. The mol l usc, as we shall
see whenwe come to the genu s Perpura, u sedin th is
country was the Pmymra lapillus.

THE SPINDLE SHELLS (genusFuses of Lamarck)
are characterized by the shell s possessing only rudi
m en tary or n o varices

,
the i nner l ip being smooth, and

the Opercul um ovate, acute, with the nucl eus api cal .
The recentspeciesarenumerous, upwards of onehundred
havi ng beendescribed

,
and vary ing a good deal from

each other i n several characters
,
have been distributed

through four sub - genera or groups. They are world
w ide i n thei r distri buti on , be ing found inAsi a , Ameri ca ,
the Pac ific ocean

,
Austral i a, New Zealand , sud Africa.

Some of th em have the mouth of th e shel l produced
i nto a long and nearly s traight canal , the shel l itse lf
be ing spi ndle - shaped, and the s pire el ongate

,
many

whirled
,
and conic. These consti tute the genu s Coins .

In th e spec i es of th i s genus, th e an imal is red . The
type is th e shell which was described by L in naeus as
M urat: colus, the Fuaus colus of Lamarek, and others.
Other specie s have the canal very short and stra ight,

the shel l i tse lf of an ovate fusi form shape , wi th a_
con ic

spire and a pap i l l ary apex . These constitu te th e genu s
Ckrysodomus, and in the speci es bel onging to i t, the
anim al i s ol i ve.
THE MUREX ANTIQUUS of L i nnaeus , the F qsua

antiquus of Lamarck and succeed ing authors, is the
type of th is group . The shel l of Chry sodomus ante

’

quue

i s o val
,
sub - fus i form , and densely and strongly striated ,

and large Specim en s m easure seven i nches in l ength ,
and five i n breadth. It is a native of many parts o f
Great Bri ta i n , ranging from five to th i rty fathoms , and
preferri ng as its hab i tat, shel l banks . I t is a graceful ly
formed shel l

,
and i s u sed by the nati ves of Zetl and as a

l amp . I t i s su spended horizontal ly by a cord
,
and th e

cav i ty o f the she l l being fill ed wi th oil
,
the canal serves to

hold the wick . A sketch of th is prim iti ve l amp may be
seen i n Dr. Johnston

’
s In troducti on to Conchol ogy

,
and

he excl aim s, “ exami ne th e sketch, and then tel l me i f it
is n ot probabl e that som e of th e most e l egant patterns
le ft us by theGreeks have been suggestedby a simi lar
prim i ti ve practice The animal i s used by the fisher
men on our coast as a bai t. Theegg capsul es of th is
spec ies and the young have been described by Edward
Forbes an d Dr. Johnston. The capsu les are hal f an
i nch i n d iameter

,
convex outwardly, and concave on

th e i n ner s ide . They are coarse and corrugated , and
arepiled one above another i n a con i cal heap , three
i nches or so high , two i n diameter, and attached fi rmly
by a broad basi s to rocks i n deep water . Prev i ous to
their be ing excl uded

,
the young are perfectly formed,



https://www.forgottenbooks.com/join


GASTEROPODA. MOLLUSCA.
— PROBOSCID IFERA.

notch on the ou ter Side of th e acu te apex . The Species
are n ati ves of warm seas, bei ng found i n th e Red Sea,
those of Ceylon

,
and the Phil i ppi ne i sl ands, Austral i a,

and the west coast of Amer ica.

FAM I LY—BUCCINIDZE.

The fam ily of WHILES (Buccinidaz) , i s th e th i rd
fam ily of the sub - order Proboscidifera. In th is fam ily
the l i ngual r ibbon i s extremely l ong

,
and the tee th

are implanted o n it, in one hu ndred rows , being placed
i n three seri es. The shel l s n ever reach th e si ze that
many of the M u rices and F usi do

,
nor show the sam e

d iversi ty and bri l l iancy of colours ; and i n the great
majori ty

,
the canal i s short

,
abruptly reflected or reduced

to a notch
,
and wi th very few ’

exceptions, we see n one
o f the vari ces so wel l marked i n the genu s JlI urea: and
Cliicoreus. One of the ch ief d i fferen ces, however, i s
found in th e form of the operculum . This appendage
i s e i ther obl ong or ovate

,
an d the nucl eu s i n ste ad of

being api cal i s p l aced on or n ear the outer edge .
The fami ly Buccim’

daz is n ot so numerous i n speci es
as the preceding

,
bu t con ta in s som e very interesti ng

shel l s .
Gsuus Pomona—The shel l i s ovate , and the spire

short ; the aperture i s l arge , wi th i ts outer l i p s impl e
but l i ned or toothed wi th i n

,
and the in n er l i p concave

or flattened ; can al of shel l very Short. The opercul um
is ovate

,
with th e nu cl e us ex ternal . The spec ies of

P urpura are very n umerous, upwards of on e hundred
hav i ng been described ; they are distr ibuted over most
of the gl obe , and range from l ow water to twen ty - five

fath oms . Many of them produce a flui d wh ich gi ves
a dul l crim son or purpl e dye ; hence they are known
general ly by the name of Purples. This flu id may be
ob tained by pressi ng on the opercul um . Our common
l i ttl e Purpl e, or Dog periwi nkl e , as i t is somet imes cal led
(Purpzlra lapillus) , so common and abu ndant on most
of our shores

,
con tai ns th is purpl e l iqu id along wi th

others
,
and i n allprobabi l i ty was used al ong wi th M urea:

trunculus (see p . 190) by the anc ien ts to furn ish the
cel ebrated Tyr ian dye . The receptacl e of the creamy
secretion wh ich furnish es the purpl e dye

,
l i es beh i nd

the an imal ’s head
,
and Montagu observes that i t appears

whi ter than the rest of th e an imal . The purpl e h ue is
n ot devel oped unti l afte r exposure to ai r and l ight . As

a ’

ready ment ioned (p . the dye obtai n ed from th e
common purpl e was used at a very early peri od by the
natives of th is coun try .

“ The venerable Bede
,
who

wrote in th e e ighth century
,
menti ons th e art as a th i ng

known i n hi s days , and he was famil i ar wi th the beau ty
and permanency of the col our. The same fact is men
tioned by Ri chard of Ci ren cester

,
and al so i n a transla

ti on of H igden ’s Polichroniconmade i n th e year
It would appear from what these authors

state , that th e ar t was fami l i arly known and fol l owed,
but from its l im i ted u til i ty

,
and perhaps sti l l m ore from

i ts expense
,
i t seems gradual ly to h ave gone i n to disuse ,

u nt i l a t l ength only a few famil ies preserved the know
ledge of i ts use

,
and handed i t down to the i r posteri ty

as a fam ily secret . In 1684 i t was empl oyed i n Ireland
for dyeing fi ne l i nen

,
and Mr. \Villiam Col e of Bri stol ,

having been informed of th is
,
insti tuted some experi

men ts
,
wh ich proved that the dye was easi ly procurable

from the an imal of th e Purpura lapillus.
GENUS CONCHOLEPAs.

— Concholepas is a purpura
with a very large wide aperture and a very short sp i re .
The shel l a l together is ear - shaped, and th e outer l ip
has two or thre e smal l teeth i n fron t.
GENUS Monocssos —Monoceros i s a.

purpura with a. spiral groove on the whi rl s
,
wh ich ends

i n a prom i nen t spin e or strong tooth on the ou ter l ip .

GENUS RICINULA (S istrum) .—Ricinula d iff ers from
purpura i n h aving a tubercul ated or spi ny shel l w i th a
narrow m outh , which i s con trac ted by callous projec
t i ons or l arge tee th on both i nn er an d ou ter l ips. Some
of th e speci e s are adorned with l i vely col ours ; they are
abou t twen ty - five in n umber an d are natives of India

,

Ch i na
,
the Ph il ippin e isl ands

,
Austral i a

,
and the Pacific .

Some of thePurpurina are remarkabl e for the pecul iar
hab i t th ey h ave of l ivi ng i n or on coral . One of these

,

which by
‘

Some authors i s considered a distinct genus
,

and named Rhizockz'lus, lives on a speci es of Antipat/zes
or Gorgon i a . W hen young

,
the shel l is free , but when

i t has assumed its adul t form i t frequently acqu i res
more or l ess i rregu lar sol i d shel ly ex tensi ons of th e
o uter and inner l ips wh i ch cl asp the axi s of the coral

,

and at l ength cl ose the mouth , wi th the excepti on of
th e anteri or s iph onal canal

,
whi ch is converted i n to a

shel ly tube. In process of time the an imal becomes
permanently fixed to th e coral

,
and di es there even tual ly.

GENUS MAG ILUS. - Magilus i s another pecul i ar genus.
W hen young i t has a th i n sp i ral shel l

,
bu t when adu l t

i t becom es sol id
,
of a wh i te col ou r

,
spi ral for three or

four wh irl s
,
and then produced i n to a straigh t or flex

uous tube , sol id p osteri orly , but with a smal l cavi ty at
the end for the reception of the body of th e an imal

,

and a siphonal keel on the l e ft side . This curi ou s
genus l i ves i n h ol e s i n the substance of masses of coral ;
and th is i n ord inate extensi on of th e shel l is to enabl e
th e an imal to keep on a l evel wi th the surface of the
coral as i t con ti n ues to i ncrease i n size

,
and thus enabl e

i t to procure its food . As the shel l extends
,
the tube

beh i nd becomes fi l l ed up wi th sol i d calcari ous matter
,

and i s l eft fixed i n th e substance of th e coral . This
cu ri ous shel l has been mis taken for a stal actite or
m i neral concre ti on by some authors

,
and as th e shel ly

tube of an annel ide or worm - sh el l by others.
GENU S BUCC I NUM .

—The shel l s of th is genus are
of an ovate form , with a moderately extended spire.
The whi rl s are few and ventr icose, the mouth large,
and the canal very short and reflected . The ou ter l ip
is rather si nuous

,
and the p i l lar rounded. The oper

culum is ovate
,
with a smal l nucleus placed near the

front end of th e ou ter edge. The speci es are not very
n umerous

,
only abou t twenty true typi cal on es remain

i ng. They i nhabi t th e n orth ern and antarcti c seas, and
are found from low water to on e hundred fathoms .
THE COMMON WHELK (Buccinum undatum) i s one

of our most common shel l s
,
being uni versal ly dis

tributed around the Bri ti sh shores ; i ndeed , i t i s one
of the m ost widely di stributed of Atlanti c shel ls

,
as

wel l as on e of th e most vari abl e i n characters accord ing
to i ts l ocal i ty. I ts general ou tl i ne i s ovate- con ical

,

passi ng through var ious degrees o f el ongati on ; from a
short

,
squat, ventri cose shel l , to one remarkable for
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sl enderness and graceful curvature . The surface of
th e shel l is usu al ly i nvested with an epiderm is , ofte n
soft and hai ry

,
som etimes sh iny and membranous , l ess

f requently al together wanting. I t vari es al so consider
ably in col ou r

,
an d grows to the l ength of six i n ches

by th re e wide. The animal of th e W helk is very sl ow
in i ts movements . Though i t general ly resides on the
surface , i t has the power of burrowing i n th e sand
when i n search of its prey. This action i s produced
by mean s of its foot, which i t is abl e to d istend to a
s ize nearly equal to that of th e sh el l . It is em in en tly
carn i vorous

,
and i ts probosc is— fig. 214 - enables i t to

F ig . 214.

l’ ruboscis and teeth of Bucc inum undatum.

dr i l l h oles through the hardest she l l of any bi val ve . I t
is said to be

,

very destructi ve to th e common scal l op
or. clam (Pecten opercularz

'

s) , by sl ily in si nu ati ng i ts
foot, and sei zi ng upon the unwary i nmate as i t l i es
wi th its val ves unguardedly open . This is a t l east
men tioned by Mon tagu as the op in i on of th e fishermen
of the coast, who, he says, ac ti ng upon th i s supposi ti on ,
dredge for th is W helk

,
an d ei ther destroy the an imal

or use i t for bai t. At Portpatri ck i t i s cal led th e Hen

Bucki e, and is much used by the fish ermen on that
c oast as bai t. I t i s caugh t for th i s pu rpose i n baskets
conta in ing pi eces of fi sh , which are l e t down i n about
ten fath oms of water

,
an d are drawn u p dai ly to be

empti ed of th e shel l s wh i ch have crept into them to
feed upon the dead fi sh .

“Each shell serves to bai t
two hooks ; so that reckon ing the n umber of books
used by al l the boats at fou r thousand five hundred

,

about two th ousand two hundred and fi fty of these large
shel l - fish must be destroyed every time the l i nes are
shot, and probably not fewer than seventy thousan d every
year . Yet the supply

,
ch iefly obtai ned from a space of

no great ex ten t, seems to be even more abundant than
ever.” W ilson.) The W helk is al so used as food by
man . Thousands are exposed i n the fish - shops and
s tal l s i n th e m etropol i s ; they are s imply boiled and
eaten

‘

with a l i ttl e v inegar and pepper a poor man ’s
del i cacy , but by no means a whol esom e m orsel ,” says
Professor Forbes . “ A repast, su ffici en tly whol esome ,
and certainly n ot desti tute of rel i sh , says Dr. Johnston.

FAM I LY—CANCELLARIIDE .

The shel l s of th is fami ly are gen eral ly rough
,
wi th

striae or ribs, or have a can cel l ated surface . The sp ire

OLrvm is .

FAM I LY—~ OLIVIDE .

is short ; th e mou th ovate, channel ed i n front ; an d th e
col umel l a

,
or pi l lar l i p

,
i s marked wi th several strong

obl iqu e folds . No opercu l um has been observed ; and
though the an imal has been seen i n som e of th e speci es,
the probosci s and teeth have not been exam in ed. The
character of th e shel l s woul d lead us to bel i eve that
th ey bel ong to th e carn i vorous group

,
but M. Deshayes

asserts that the Medi terranean spec ies
, Cancellarz

'

a can

cellata, i s a vegetabl e feeder . The Cancellariae are
marine shel l s, many of th em of rather an el egan t form ,

an d much sought after by col l ectors. The number of
recen t speci es are abou t seventy, and thei r n ati ve
countri es are the Med i terranean , W est Indies, W estern
Africa

,
Ind ia

, Ch ina , and Cal i forn i a. They have been
d redged i n from seven to forty fathom s.

The family of OLIVES are d isti ngu ishe d
by the animal s h avi ng a large el ongate foot

,
wi th a

crossgroove on each side
,
often i ncl osi ng a part of the

shel l . The man tl e is i n cl osed , the siphon recur ved
,

ind the canal of th e shel l reduced to a no tch . This
i s rath er a large fam i ly

,
and con tain s th e True Olives

,

the Ancillam
'

ce
,
and the Harp Shells.

GEN US OL IVA.
— The Tru e Ol i ves have a subcylindri

cal , smooth , pol ish ed sh el l , wi th a deep channeled su ture
round the whi rl s, and the col umell a plaited _

in front.
The l arge foot is raised up on each side , i n order to
envel ope th e shel l

,
an d secre tes th e enamel ed

,
sh i n ing

,

and br ightly - col ou red l ayer
,
which covers th e ou ter

surface of
_ the shel l . The man tl e has an el ongated

appendage
,
s i tuated beh i nd , an d l odged i n th e deep

channel of the su tu res of the sp ire . Th is i s a remark
abl e characte r of the Ol i ves. The sp eci es are numer
ous, nearly one hundred and twenty recen t forms
having been described . They are carn i vorous and

vorac iou s an imal s ; are active and can turn over whet
l ai d on the ir back. Near lowwater they may be seen
gl idi ng abou t

,
or burying themselves i n th e mud as th e

tide reti res . They are subtropical shel ls, an d have been
found i n Ameri ca

,
W estern Afri ca , India, Ch ina , and

the Pac ific
,
from low water to twen ty - five fathoms . As

these sh el ls are much sough t after by col l ec tors, they
are often obtain ed by fi sh ing for them by a l i n e b ai ted
wi th a p iece of raw flesh.

THE PANAMA OLIVE ( 0. porphyrea) , th e l argest
and one of th e finest spe c ies , i s a nati ve of the coasts of
South America. I t i s m arked wi th n umerous fin e

,

brown
,
ang ul ar, or zig - z ag l i nes, upon a flesh - col ou red

grou nd
,
and frequently attain s to -five or six i n ches i n

length .

GENUS ANCILLARIA.
—The Anc i l laries, wi th a sub

cyl i ndrical pol ish ed shel l
,
h ave the su ture of th e Sp i re

covered wi th a smooth, shining, th i nn ish cal l osi ty , i nstead
of a groove or chan nel . The m antl e i s dest i tu te of the
poste ri or , e l onga ted appendage of the Ol i ves. The shel l
i s m ore or less covered with a fine coat of enamel ; i n
some speci es l eav i ng a naked space on the whirls, bu t i n
others covering the whol e shel l . Th is ari ses from the
fact, that th e foot of th e an imal i s m uch expanded on
both sides

,
and curl i ng upwards and i nwards during the

ordinary progression of the animal , folds i tsel f on the
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shel l , and almost enti rely conceal s i t from vi ew. Be ing
‘smooth and provided wi th a sl imy m ucous secre ti on,
i t thus Covers the su rface of the shel l wi th a fi ne l ayer
of bright enamel . Some spec ies possess anopercu l um ,

but others have none.
G ENUS HARPA.

—The Harp shel lsare wel l k nown
to col l ectors, and are favou ri teobj ects of th e ir research ;
the ri chness of thei r col ou rs

,
and the el egance of th ei r

forms cairsing them to be much sough t after. They
are swol l e n ven tr i cose shel ls

,
wi th an ampl e mou th

and a short spi re . They are al l d isti ngu ishabl e at first
s igh t by a n umber of el egan t l ongi tudi nal r ibs , and a
h ighly - pol i shed cal l os i ty on the fron t part of th e colu
mel l a. At present n in e speci es have been desc‘ ribed ,
bu t at th e t ime of L i nnaeus only one was known , wh ich
he described as a spec i es of Buccinum (B . harpa) . The
animal wh i ch i nhabits the shel l was n ot known even

_

to Lamarck, when he founded the genus Harpa. M.

Raynaud, however, a su rgeon i n th e French navy, was
enabl ed togive some detai l s of a. speci e s foun d by h im
al i ve i n Indi a, and h is observations were afterwards
cenfirmed by MM . Quey and Gaimard. It resembl es
that of the Ol i ve shel l s

,
having a very large foot, which

is divided i nto two port ions. The anteri or half is
broad , but th e poster ior porti on is el ongate , termi nates
i n a sharp poi n t

,
an d i s nearly as l ong as th e whol e

shel l . It i s so dispropOrtiOnately l arge i ndeed , that i t
canno t be qu ickly withdrawn withi n th e shel l . The
an imal , therefore , has the power, when suddenly at

tacked by an enemy, of spontaneously de tach ing th is
h inder porti on

,
by press ing i t firm ly against th e l i p of

the shel l ,
'

or by means of a sudden con trac ti on , and
th us enabl i ng it to wi thdraw th e rest of its bedy Wi th in
the shel l . It possesses the facul ty al so of reproduc ing
the l ost “

portion after a time. There i s n o opercu

lum
,
as such anappendage would be of nouse to th e

,

an imal , s i nce i t Woul d be separated by the rupture . of

TE SWOLLEN HARP (Harper
“
gl ori es

i n a rich vermi l ion red ski n .

"
At the Mauriti us i t i s

caught, l ike th e Ol ives, with l ines bai ted wi th smal l
pi ecesof flesh . It i s the amusement of th e p lace,

Fig. 215.

t heMany- ribbed Harp (Harps imperialis) .

saysMr. Broderip, “ to watch over the trim apparatus
of l i n es hung over som e sandbank to tempt th e vari ous
bri l l i ant spec i es of Ol i va wh ich there abound , or to
wai t for the more rare approach of th e Harp shel l

,
t i l l

FAMI LY—LAMELLARIIDE .

This fam i ly have a thin, pel lucid , spiral , ear - shaped
shel l

,
wi th a large patulous apertu re, an d a receding

i nner l i p. The man tle is large , and compl etely covers
th e shel l th e probosc is iselongate, strong, and retrae
ti l e ; and the tongu e is linear , an d sp iral ly twisted
beh ind

, as inP urpura. The fami l y is represen ted i n
Plate 1 , figs. 1—4 , by the Speci es Ermea perspicua,
which is a n ative of Great Bri ta i n , and fig. 5 , Coriocella

nz
'

gra.

FAM I LY—FASCIOLARIIDJE.

the ri ch hues of its i nhab i tan t are seen glowing through
the c lear blue water, in the rays of a tropi cal ri s ing
sun.

”

THE MANY-RIBBED HARP ( Hafi m imperial i s
one of th e rarest and most beauti ful , and perhaps th e
most preci ou s of al l th e speci es. Though now much
depressed i n val u e, it was a t on e time a shel l of high
pri ce—fig. 215 .

Placed here by Dr. G ray, comes a small fam ily of
mol l uscs, very un l ike any of the preced ing , as far as
the shel l is concern ed , but brough t amongst the Probos
cidzf erd, by the Structureof the teeth and the form of
the an imal .

This fami ly contai ns the Tul ip shel l s and the Mitres.
Genus FASC I OLAR IA.

—The Tu l ip shel l s are fusi
form

,
el ongated, and swol len , Wi th acon i cal sp i re . The

whi rl s are round and smooth , or angular and waved ;
the menth i s ovate , outer l ip cremated, grooved wi thin
c ol umel la tortuous wi th Several obl ique folds in front.
The eanal of the shel l is e l ongate, and the opercul um
cl aw - shaped

,
wi th the nucl eus apical , sometimesradiately

grooved. The speci es are not numerous, only about
sixteen hav ing been described; but they have a ivide
range i n th e i r di str ibuti on , bei ng found in the Medi
terranean , Cape Verd isl ands, W est Indies, Ceyl o

‘ n
,

Phil ippin e isl ands, Austral i a,W esternAfrica, andsouth
Amer ica . One of the species, the G iganti c Tul ip shel l
(Fasciolarz

'

a gig
'

antea) , from_
the Sou th Seas, is very

l arge
,
sometimes attai ni ng“ a length of nearly two feet.

Genus M IT'

RA.
—Tbé Mitres have a fusiformshel l

wi th a
'

. con ical , e levated Spire, compressed whirls, a
Smal l mouth , and a short Canal . The columel la is
obl iquely pl ai ted wi th abou t five fol ds, and the oper

culum,whenpresent ( i t is wanting inthe l arger Speci es) ,
is very Smal l . The mantl e of the an imal i s inolbsed,
and the feet is smal l , fol ded longi tu dinal ly when con

tracted. The proboscis is general ly very l ong and

l arge
,
that of M z

'

tra epis
‘dopdlis being more thanone

and s hal f times t he length of th e whol e shel l , and being
capabl e of being proj ected to the distance of five inches.
The speci e s are numerous, exceeding thre e h undred
and fi fty

,
and vary very much i n form and scul pture.

They are found ch iefly harbou ring i n the Ph il ippi n e
Archi pelago an d other groups of isl ands, few occurring
on the shores of con ti nents , and in deep water from fi fteen
to e ighty fath oms . W hen irri tated

,
som e of them em i t

a pu rple flui d h avi ng a nau seous odour. The l arger
species are said to be sl uggi sh an imals. This seems
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The young are large when born , n ot l eav ing the i r
m other t i l l th ey are an i nch i n l ength . Four or five
are found i n each an im al . Adanson i n h is voyage to
Senegal , i nforms us that one speci es of these shel l s, th e
Yets as they are cal l ed ( Yetus are thrown
up by the high winds of Apri l

,
i n such quanti ti e s as

sometim es to cover th e shore, and that the an imal s,
which often weigh fi ve or six pounds

,
are smoked an d

preserved by the n ati ves of Senegal against times of
fam ine

,
to wh ich they are frequ ently exposed . The

n ucl eu s or apex of the Yets is very large, cal l ous, and
i rregular ; i t is often thrown ofi

' entire . The spec i es
of Yems are ch i efly n atives of Afri ca. The remai nder
of the V olutes are ov iparou s, the young be ing arranged
i n th e ov iduct of th e femal e i n a l ong str i ng wi thou t
egg shel ls.
GENU S CY MBIUM .

—The genus Cymbium has a ven
tricose sh el l wi th a short, depressed sp ire, which is
frequently crowned wi th a diadem of strong sp ines.
The apertu re i s very large and expan ded, an d the
nuc l eu s or apex of the shel l is regul arly sp iral and
persi stent. ’ The foot i s n ot so large as i n th e Yets,
and the man tl e is i nclosed. The surface of th e shel l
i s covere d wi th a smooth , green ish - brown ep iderm is

,

and the shel l i tsel f u sual ly ornamented with a vari ety
of

_col ours. Some of th e spec ies are very l arge , an d
they are almost al l nati ves of New Hol land

,
and the

great i sl ands of the Eastern Archipel ago. One or two
of the larger

,
such as Cymbium wthiopz

'

cum and dia
dema, are used by th e nati ves of these seas as vessel s
for bal ing the water ou t of the i r canoes.
GENUS SCAPHA.

—A n umber of speci es of V olutes
,

i nstead of bei ng ventri cose
,
are fusi form or ovate in

shape , and covered with a th in , smooth ep iderm is . The
last wh irl i s often Sp i nose or tuberc led , an d the nu cl eus
i s sm ooth or cren u l ated. As th e shel l s i n crease i n si ze
the an imal s fi l l th e n ucl e i of th e spir e with sol i d
cal careous matter. These bel ong to the genus Scapha.

They are tol erably numerous and are princ ipal ly found
natives of the East Indian isl ands , though some are
found al so i n Austral i a. Some of the shel l s are very
beau ti ful

,
very el egan t i n form

,
and the rarer amongst

them, as Scapha Jzmom
’

a, for ex ampl e , fe tch very high
pri ces. The same may be said of Scapha mamilla,

F ig. 216.

Scapha vespert ilio and animal.

from Van Diemen
’

s Land, remarkabl e for th e large
nucleus of the sp ire

,
and the si ze of the shel l . Specimens

scarcely ex ist i n any other collection than that of the
Bri tish’ Museum

,
which i s pecul i arly rich i n th is family.

Fig. 2 16 represents the S . vesperti lz
'

o and an imal.

FAM I LY— CASS]DIDJE.

The fami ly of HELMET SHELLS ( Cassldidce) have
th e foot l argely di l ated ; and th e opercul um , which i t
bears n ear i ts p oster i or extrem i ty, is ann ular, ovate, or

GENU S V OLUTA .
—The name V oluta, as a generi c

appel lati on
,
i s now restri cted to a smal l number of

specie s . The shel l s are of a dense stru cture , of an
ovate shape , and the p i l l ar or col umel l a has four or five
strongly - devel oped obl ique pl ai ts or folds i n fron t

,
and

several smal l er transverse on es behi nd. The surface
of th e sh el l i s gen eral ly ornamen ted wi th transverse
i n terrupted bands an d striae, sodisposed as to resemb l e
a bar of musi c.
THE VOLUTA MUSICA or MUS IC SHELL, from the

W est Indies, h as obtai ned its name from th is ci rcum
stan ce ; and th e pecul i ar appearan ce of notes of musi c
is equal ly wel l exh ibi ted i n th e Voluta hebrcca. This
i s the only genus of the fam i ly in which we find an
opercul um . I t i s horny

,
annu l ar, and di sti nc t.

GENU S VOLUTELLA.
— In th e several gen era we have

br iefly noti ced the mantle of th e an imal is i ncl osed
wi th i n the shel l. But a considerable n umber of spec i es
are remarkabl e for hav ing the lobes of th e mantl e
produ ced

,
an d parti al ly coveri ng the shell . These

consti tute th e genus Volutella. In one of th e most
remarkabl e of th e speci es

,
the Volutella angulata,

these l obe s are l argely expanded
,
and overspread th e

spi re en ti rel y
,
which is general ly much produced, and

covered wi th a smooth
,
gl assy deposi t. In others

,

these l obes are more m oderately expanded, an d on ly
cover th e l ower si de of the sp ire , l eav ing a cal l ous band
on the suture of th e upper s ide . Such are the fine
l arge

,
an d rather ponderous V. imperialist, wi th i ts sp ire

crowned with a ci rcl e of strong sp i nes ; th e beau ti fu l
an d el egant l i ttl e V. Cymbz

'

ola, &c.

THE DATE SHELLS, P orcellam
'

na (genus M argi

nf lla of Lamarck ) , are remarkabl e for th e bri l l i ancy
an d vari e ty of thei r mark ings. The man tl e l obes
are expanded an d spread over th e shel l

,
whi ch is

covered with a h ighly - pol i shed coat l a i d over th e ep i
derm is. The animal s are saidby som e to resembl e
those of th e Cowri es bu t they have th e
retracti l e proboscis

, the l ingual m embrane , and d is
pos i ti on of th e teeth of the Volu tidaz. The form of
the sh el l al so , with its con i c sp ire , i ts p lai ted col umel l a ,
an d i ts thickened ou ter l ip , mark s i ts r elati on wi th th i s
fam ily.

_

The spec i es are n umerous, upwards of n inety
having been described. They prevai l m ore especi al ly
al ong the shores of Africa , but are foun d also i n the
W est Indi es

,
Braz il

,
Indi a

, Ch in a, and Austral i a. They
are qu i cker and m ore l i vely i n the ir m ovements than
the Cowries, crawl ing pretty bri skly, and moving the ir
ten tacl es i n d i ff eren t d i recti ons. The foot of the animal
appears to be doubl e - edged i n fron t , an d th i s part i s
sa id - by Mr. A. Adams, who has had opportu n i ti es of
Se e ing som e of th e speci es i n th ei r n ati ve l ocal i ti es, to
be endowed with acu te sensati on

,
the an imal mak ing

use -

of t hese two por ti on s of - th e body as feelers. The i r
favouri te l ocal ity i s shal low water on cl ear sands ; and
when seen i n fu l l acti vi ty

,
th ey are said to be objects

of si ngular i nterest and beau ty.
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GENUS TRITON— The True Trumpe t shel l s have th e
varices d isconnec ted

,
and so arranged as to form three

i nterrupted l ongitu dinal r ibs . The canal is prom i n en t,
and the l ips den ti cu l ate . The spec i es are pr i ncipal ly
equator ial i n th ei r geograph i cal d istributi on

,
bel ong i ng

more espec i al ly to Asi a. Those wh ich h ave a much
produced cana l are obtai n ed from deep water ; those
which have a can ce l l ated surface are from s and in
deep water ; and those covered wi th an ep iderm i s ar e
ch iefly from sandy m ud

,
i n from si x to th irty fathom s.

TRITON VARIEGATUS i s the sh el l wel l known by
th e n ame of “ the Mar in e Trumpet or Tri ton's Shel l ,

finest
,
as it i s certai n ly l argest

F ig. 218.

Triton variegatus.

spec i es (fig. I t i s e l ongate
,
con ical

,
trumpet

shaped , ventri cose i n th e l ast wh irl , and gi rt with very
obtuse smooth r ibs of a wh i te col ou r

,
el egantly var ie

gated wi th red and bay . The aperture i s red
,
and the

columel l ar l ip i s wr inkl ed wi th wh i te . This l arge shel l
i s a native o f th e W es t Indian and th e Pac ific ocean s

,

and i s th e con ch u sed by the Austra l i an and Polynes ian
i sl anders as a war trumpet. Captai n Cook remarks

,

that during h is vi si ts to th e Austral as ian isl ands
,
he

never knew th e blowing of the couch amongst th e
n at ives to port en d good ; i t always seemed to be the
signal for a hosti l e attack . Mr . Ell i s, i n his Polynesian

FAM ILY~ NATICID1E;

Researches, however , i nforms us that these couches
were bl own i n process i ons to th e i r temples

,
at the in au

guration of a k i ng , dur ing their worship at their templ es,
or when a tabu or restr ic ti on was imposed i n th e name “

of th e gods, as wel l as when the i r warr i ors marched to
battl e. “W e have som etimes heard them blown ,” h e
says. The sou nd i s extremely l oud

,
but the “

most
m on otonous and d ismal that it i s p oss ibl e to imagine "

,

This trumpet is al so used i n the W est Indian islands
to summon the n egro l abourers to th ei r work . A

spec i es somewhat s imi l ar i s foun d i n th e Mediterra

nean ( Triton nodzf erus) , and i t i s n o doubt of th is ;

sh el l that Dr. John ston speaks when he says
,
i t is

cl early th e origin al of th e war trumpet.
GENUS RANELLA.

— THEFROG- SE LLS orRANELLa-z

(Apollon) have the i r vari ces arranged two on each whirl ,
and so disposed as to form a border to the shel l on
each side . The shel l i s compressed

,
and has a short

,

straigh t canal . The speci es are mostly trop i cal
,
th e

maj ori ty bei ng from th e Eastern seas. Upwards of fi fty
speci es have been described

,
ranging from low water to

twen ty fathoms. The vari egated spec i es
,
wh ich have

the wh i rl s nodosely armed , are found i n rocky places ‘

and on coral reefs ; the winged spec ies, wit h a smooth .

surface
,
are from deep water. They move abou t wi th

considerabl e an imati on , and crawl rap i dly. As observed ,

by Mr . A . Adams
,
in th e Ph i l ippi ne i sl ands th e Ranel las

seemed to move abou t m uch m ore briskly than might
,

h ave been antic ipated from anim als furn ish ed w ith such .

a heavy shel l ; thrusting ou t th e ir head, protruding
the i r te ntacl es and probosci s

,
an d ascending even per - j

pendicular substan ces with con siderabl e faci l i ty .

“One

Spec i es, " says Mr. Adams, “ dredged from “ twen ty
fathoms water, was furn i sh ed wi th a very extens i ve
probosci s , wh i ch i t was abl e to exsert to th e distance
of two i nches from the head

,
using it as a percepti ve

organ , in th e same m anner as the el ephan t does its
tru nk .

”

Passing by the fami l ie s Sycotypidae and Velutinidae,
we come to the

The family of NATICAS (Naticz
'

dce) are remarkabl e
among the probosc id if erous mol lusks for th ei r very
large foot. I t is much produced i n fron t

, and i s
th ere provi ded wi th a well - devel oped fold

,
whi ch

becomes a great l obe
, reflexed upon an d conceal ing

the head
,
w i th th e excepti on of the ten tacl es

,
which

are rather smal l
,
and un i ted by a transverse membrane .

The opercul igerous l obe i s very l argely devel oped
,

reflected upon and part ial ly covering the s ides and
back of the shel l

,
which i ndeed has the appearan ce of

be ing as i t were sunk i n to i ts substance. The oper
culum i s Sp iral

,
h orny

,
or covered with a shel ly external

coat, and though of good siz e is n ot very apparen t on
th e an imal

,
being placed transversely and hidden by

the extrem i ty of the shel l . The man tl e i s i ncl ose d
and has no siph on

,
the mouth of th e shel l be ing also

en tire i n fron t and destitute of a canal . The Species
presen t marked characters— the shel l s be ing in genera l
sp iral

,
more or l ess gl obul ar

,
and usual ly smooth and

pol i sh ed on the i r su rface . The ep idermi s i s general ly
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power of re trac t ing the float. In rough weather
,

however , they are dri ven about by the agitated sea
,

and the i r fl oats are th en broken or detached ; but even
then the shell s are found floati ng on th e surface. I n
th is state they are frequ ently dri fted to our own shores,
especi al ly on the sou ther n and wester n s ides of the
i s land ; and i n Swansea bay, we are told, the an imal s
h ave been found qu i te fresh. The favouri te food of
the Ian th ina appears to be the gel atin ous Velella ,

and M . Deshayes in forms us that he has often witnessed
them feeding upon these an imal s

,
and apparen tly

mak ing use of them at th e same tim e as a raft to float
them on the surface. I t has been sai d th at i n con
sequ ence of feed ing upon these bl ue - col ou red Acal eph ae
the Ianthinaeobtai n the i r v i ol et hu e. I t i s certai n that
they hav e the power of secreti ng a quanti ty of vi ol e t
fl uid

,
and that when m ol ested they exude i t i n con sider

abl e abundance.
THE COMMON VIOLETSNAIL (Ianthina commum

'

s) ,
accord ing to the late Professor Forbes , secretes th i s
fl uid rapidly

,
and th e purpl e dye , he says , was so

strong
,
that s ome paper wh ich he pain ted with i t i n

1837, re tain ed i ts col ou r strongly i n 1853. M .

L esson tried to prove that this was th e very shel l
which Pl i ny described as th e one from wh ich the
Tyrian dye was obtai ned. I t occurs frequen tly i n th e
Med i terranean ; but th e col ou r of the flu i d of th is
mol l usk is purpl e on its em issi on

,
and is remarkably

defecti ve i n permanency. The spe ci es of Ianth i na are
not numerous

,
but some of th em are difl'nsed over a

greatpart of th e world , the shel l s being th rown up on
the sea- coasts by gal es of wind. At certai n seasons
the beaches of St. Hel en a and the i sl and of Aseen
s i on are en ti rely covered wi th them . Mr. A. Adam s
found them cast up by th ousan ds on the sh ores of the
Meiaco- sh imah i sl ands , bu t h e says he never observed
them make the sl ightes t attempt to crawl , though he
frequ ently n oti ced them adher ing together i n masses

,

a ttached by the anteri or part of the foot, which acted
as a su cker.

FAM I LY—SCALARIIDJE (The Wentle- traps) .

‘ The W en tl e - traps are very diff eren t - l ooking shel l s
from the V i ol e t Snails , but th e arrangemen t of. th e
teeth i n th e an imal s i s n early the same. The shel l
i s spi ral

,
turreted

,
wi th varices

,
or e levated l ongi

tudinal r ibs , on the wh irl s. The aperture i s rounded
,

en tire
,
and exh ibi ts scarcely any trace of a canal .

The opercu l um i s h orny , spi ral , few - whi rl ed. The
spec ie s are numerous

,
abou t on e hundred speci es

be ing f ound recen t, and an equal number having been
described as i nhabi tants of our gl ob e at a n earl ier
p eri od of its ex is ten ce .
The genus SCALARIA, the “W en tle - trap i s the

SUB- ORDER III. —ROSTRIFERA.

THE Rostri ferous mol lusca are equal ly numer Th e an imals have a moderate - si zed head , with a more
th e Probosc id iferous ; but i n stead of bei n or l ess el ongated

,
produced, transversely - annu lated

rostrum
,
which i s furn ished wi th con tracti l e muscles

on ly on e of th e fam i ly
,
and the spec ie s are chi efly from

the eastern trop i ca l seas . Ch in a and the Ph i l ippi n e
i slands harbour the greater number

,
bu t five speci es are

nati ves of th e Bri tish i sles.
THE ROYAL STAIR-CASE or W ENTLE-TRAP,

“ l a
vrai e Scalata " (Scalarz

’

a pretiose) , is the most remark
abl e and the most val uable of al l . This shel l , a lways
dis tingu i sh ed for its beau ty

,
and once famous for the

enorm ous val ue set upon i t by col l ectors, is a native of
th e Chinese seas. I t grows to more than two i nches
i n l ength

,
is con ical

,
umbil i cated

,
an d twisted i nto a

l oose sp ire
,
so that th e wh irl s only touch each other by

the i r proj ec ti ng ribs. It is of a pal e yel l owish col ou r,
wi th whi te ribs or vari ces. “ The specific name given
to i t by Lamarck ” says Mr. Broderip, was
at one tim e wel l deserved on account of i ts rari ty, and
th e great pri ce wh ich a fine specimen wou ld bring i n
th e market

,
espec ial ly wh en i t exceeded two i nches i n

heigh t ; such a specim en has been sold i n former days
for twen ty - four hun dred l i vres

, or on e hundre d l ou is .
But these tim es are gone by ; th e shel l i s n o longer
rare

,
and good Specimens only fetch sh i l l ings where

th ey once brough t p ounds . A very fi ne exampl e sti l l ,
h owever

,
commands a con siderable sum. That i n Mr.

Bul l ock's museum
,
supposed to be th e l argest known

,

brought £ 27 at h is sale , and was i n 1815 estim ated a t
doubl e that val ue .” Da Costa

,
i n h is “El ements of

Con ch ol ogy
,

” i nform s us that i n 1753, “ at th e sal e of
Commodore L i sl e’s sh el l s at Longford’s, four W entl e
traps were sold for £ 75 viz ., fi rst day, February
21

,
l ot 96, one n ot qu i te p erfec t, £ 16 16s. ; th ird day ,

l ot 98
,
a very fine and perfect one, 18s. ; fourth

day
,
l o t 101

,
on e for £ 16 si xth day , l ot 83, on e

for £ 23 28. At the presen t day the val ue is very
much reduced .

The an im al s of som e of th e spec ies exude a purpl e
flu id when mol ested

,
and Montagu i n hi s “Bri ti sh

Shel l s has described the l iquor d isch arged by the
common speci es of the Mediterran ean , S . clatlzrus.

As much can be procured , he says, from five ind i
viduals as is suffici en t, when mixed wi th a few drops
of sp ring water , to cover hal f a sheet of paper. The
col our at first was v ery bright, and appeared for som e
months unchanged by the acti on of the a i r or sun ; but
be i ng exposed for a whol e summer to the sol ar rays,
i n a south wi ndow

,
they alm ost vani shed . L ike th e

Ianthina ,
just m en ti on ed

,
th is Scalaria has been sup

posed by some n atural i sts to have been one of the
shel ls employed by the an c i ents to furn i sh the celebrated
Tyrian dye

,
but th e sam e objecti ons apply to i t as to

the purpl e flu id of the Ian th ina—See above .
The remain ing fam il ie s of the Proboscidifera,

Acteonidaz, Ceritlziopsidce, Pyramidellz
'

dce, and Archi~
tectomidre ( Solari um ) , are of no part i cular i n terest, an d
so we hasten on to th e n ext sub - order.
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only, and is not re tracti l e, as i s th e ease i n the pre
vious sub -

“order. I t varies i n l ength and shape— in
som e be ing very l ong

,
but i n a great many bei ng

sh ort. The tentacl es are awl - shaped, far apart, an d
placed on the sides of th e base of th e rostrum . The
eyes are si tuated on the outer side

,
or beh i nd the base

of these organs. The l ingual m embrane i s ofte n very
l ong

,
extending a good way i nto the visceral cavi ty of

th e an imal , an d the teeth are arranged upon it in seven
series, 3 , 1, 3. The foot of the an imal var i es i n shape
a good deal . In som e genera we fi nd i t expan ded,
depressed

,
an d formed for crawl ing, P latypoda ; i n

o thers i t is roundish
,
truncate , or cl ub - shaped, P ro

topoda ; i n a th i rd se t, i t i s compressed and adapted
for l eapi ng

,
Leptopoda whi l e i n an other seri es , i t i s

tin- like, an d furn ished w i th a smal l sucker, Heteropoda.

FAMI LY—AMPULLARHDZE (TheApple Snails) .

The an imal s of th is fam i ly h ave the rostrum pro
duced

,
and the ten tacl es l ong and filiform. They have

on ly one wel l—devel ope d gil l , the left being nearly
rudimentary, but the mantl e has a l arge pu lmonary
sac on each side ; th e foot is simpl e, and the oper
eulam annul ar and regu lar ; the shel l i s sub - globose , and
covered with a hard

,
pol i shed

,
oli ve - co lou red epider

mis ; themouth is en ti re.
The Appl e Snai l s are fluviatile i n thei r habi ts, and

represent, i n the ponds and r ivers of the tropi cs , the
Pond Snai l s of more temperate cl imate s . They l i ve
chi efly in marshes, which are subject to per iodi cal
i n undati ons

,
and are never found i n rapi d runn ing

streams . W here they do occur, i t i s general ly i n l arge
n umbers, for they are abundant, and cover a l arge
space of country. They have the power of living a
l ong time ou t of water when the marshes dry up .

This facul ty appears to have been first made known
to us by M . Caillaud, who i s wel l known as connected
wi th the natural h istory of Egypt. After h is re tu rn
to France from a residen ce i n Egypt

,
he had a number

of spe cimens of Ampullam
’

a ovata sen t to h im from
the Ni l e. They were packed up with a number of
other an imals in a box fi l l ed wi th saw - dust . At th e
end of upwards of fou r mon ths, upon open ing the box ,
he foun d m any of the objects i n a state of pu tridi ty .

The con ten ts o f the box he threw i nto a tub of water
,

and nex t morn ing h e was surp ri sed to find al l the
Ampul larias ' al i ve

,
and walking abou t apparently i n a

p erfec tly heal thy stata l M. Deshayes, str uck by th is
fact

,
an d by the i n formation he rece ived from several

o ther travell ers that these an imal s buried themselves
in the mud

, and cou ld support th ei r ex isten ce for a
length of tim e when the water was dri ed up and the
mud harden ed, examin ed several Specimens with great
care , and found i n th e branch ial cav i ty a l arge open
sac qu i te i n th e hinder part, and immediate ly above
the base of th e gi lls. He perce ived als o that th is
cavi ty was always ful l of water ; and that after th e
Snai l had withdrawn itsel f

,
and tightly cl osed th e

aperture by means of its close -fitting opercu lum ,
the

water i s retained i n th is sac
,
and the gil l thereby kept

in a moist and unshri vel l ed condi ti on ; wh i l e , perhaps,
as Dr. Johnston remarks, i ts con tac t wi th a l i ving

surface prevents th e retai n ed flu i d ru nn ing i nto pu tre
fac ti on . The Appl e Snails '

are oviparous ; “

the eggs
are l arge , gl obul ar, and contain ed i n capsules. These
are d isposed in masses

,

“and attached to
_

p lan ts, &c.

Spec imen s may be seen in th e col l ecti on of m ol l usk
eggs in the Bri ti sh Museum . The speci es are u pwards
of fi fty in number

,
an d are separated into several

genera . The opercu lum
,
as well as the shape of the

shel l i tse l f, affords good gener i c characters. I n som e
th is opercu l um is ho'rny

,
wi th a shel ly ex ternal coat

,
an d

the i n ner edge of the mou th of the shel l is th i ckened,
so as to afford som e support to the th ick shel ly Opel “:
onlum. Such is th e genus PACHYSTOMA— Pl ate
fig . 1— (Pachystoma solidum) . Others have the taper
culum s impl e an d horny

,
and the edge of the shel l thinl

Such , for exampl e, i s the restricted genus AM PULZ:
LARIA. The spec i es of th is group inh ab i t ch iefly the
ri vers and l akes of South Ameri ca an d the W es t
Indi es . The Sou th Ameri can Indians term them
“ Idol Shell s

,

” and are said to hold them i n great
ven erati on .

FAM I LY— AMPHIPERASIDE (PoachedEggs) .

The famil y of Poached eggs ( the genu s Ovulum
of Lamarck ; fam ily Amphz

'

pemsidce of Gray) i s the
secon d fam ily of th e Rostr ifera . In th i s fam i ly, and
i n th e succeed ing fam ily of Cowries , Cyprazidce, the
mantl e of the an imal

,
when adul t, i s expanded, an d

often '

reflexed
'over the shel l , givi ng the surface a fi n e

pol i sh ed appearance . There i s n o opercul um . The
shel ls are i n vol ute

,
have a l i n ear aperture , an d a sm ooth

inner, and toothed or crenated outer l i p . W he n y oung;
they are sp iral ly striated,

' but when ful l grown , are

covered wi th a“ smooth enamel led coat . The aperture
i n many of the spec ies i s prol onged i nto a. can al both
i n upper and l ower ex trem i ti es . The spec ies are abou t
th irty - si x i n number

,
and for the most part are di s !

tr ibuted through the warm seas of th e W est Indies,
Mediterran ean

,
China, and W est America— one or

two also occurri ng on our own coasts . They vary
much i n shape

,
an d have th us gi ven ori gi n to several

genera. Those whi ch are ovate and ventric ose
,
wi th

a narr ow aperture
,
th e extrem i ties not prol onged i n to

a broad
,
inflexed, rounded, and cren ul ate outer l ip , and

long canals
,
form th e gen us OVULUM (Amphiperas) .

These are th e tru e Poached eggs, an d thei r she lls are
n ever ornamented w i th ri ch or varied col ours

,
bu t are

u su al ly wh ite
,
pink

, pal e v i ol et, or . yel l ow, wi th ou t
exh ibit i ng any parti cu lar m arkings or patte rn . Those
in which the shel l i s fus iform

,
with an inflexcd

,

too th ed
,
ou ter l i p

,
and the ex trem iti es of th e aperture

produ ced on ly i n to sh ort canal s
,
form the genus CAL

PURNUS. One of th e spec ies of th i s genus is a nati ve
of the seas of the Ph il ipp ine Isl ands, an d the appear
ance of th e an imal and i ts hab i ts have been wel l
described by Mr . Adams. I t is a very sl ow - moving
and sl uggi sh creature , he says , bu t exh ib its a si ngu
larly beautifu l and str iki ng appearance under the calm
shal l ow water

,
as i t gl ides tranqu i l ly al ong the brigh t

sandy bottom
.
The head i s pure, opaque wh i te, wi th

th e excepti on of on e l arge bl ack spot pl aced i n th e
c en tr e of th e forepart, which , with its l arge black eyes
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and bl ack t ipped ten ta cl es , gi ves i t a very p ecu l i ar
appear ance .

FAM I LY— CYPRE lDfE (Cowries) .

The tamily of Cowri es wh i ch come next i n order,
l ike th e preceding, have the man tl e of the adul t an imal
expanded, and general ly reflexed over
the shel l , giving i t a fi ne pol i shed appear
ance . The foot is simpl e

,
and there is

no opercu l um . The lobes of the man tl e
are often ornamen ted ex ternally wi th
forked or pointed beards or fi l ame nts

,
and

the end of the siphon wi th wh ich it i s
furn ished is frequ ent ly fimbriated. The
shel l i s i nvolu te, ventricose, wi th a l i near
mou th , toothed l ip s , and the canal
rec urved l ike a notch . The surface i s
of a porcel lan ous structure

,
and there is

no appearan ce of an ep idermis . The
fami ly , i ndeed, i s r emarkabl e for th e
exqu is i te beau ty o f the shel l s

,
as wel l as

the ir i nhabi tan ts . The great majori ty
are nati ves of trop ical regions

,
del igh ting i n warm

climates ;
'

and
,
as they gl ide along among the coral

reefs, and i n the shelter of rocks, wi th the lateral
l obes of the i r m an tl es adorn ed with showy col ours

,
they

presen t to the eye of th e pl eased spec tator obj ects of
si ngul ar i n terest and beau ty. They are shy creatures ,
and crawl sl owly.

“ The di fferen ce of aspect,” says
Professor Forbes

,

“ between these mollusks when
crawl i ng, wi th al l the beauti ful ly - col ou red soft parts
exposed , often compl etely conceal i ng thei r enamel l ed
shel l s

,
and th eir appearan ce when

,
after being sei zed

,

they suddenly and instan taneously wi thdraw thei r
b odi es and mantle l obes

,
and expose the shel l only

,
i s

v ery “c ur iou s and su rpris i ng. Indi v idu al s of the sam e
speci es vary greatly i n Si z e—a difl

'

erence so great that
i t has been attempted to be explained by the theory
th at th e an imals shed thei r shel l s as l obsters do their
ski ns. This , however, is not the case , for we often
find young shel ls m uch l arger than adul t spec imens i n
the sam e Spec i es. In th e young state

,
they are al so

very dissimi l ar i n form from the adul ts
,
and thus mis

takes have been often made wi th regard to Species .
GENU S CYPRE A.

—Tbls genus
,
as n ow restri c ted,

contai ns s om e of the handsomest
,
l argest

,
and most

val uable of all th e Cowri es . The Orange Cowry, for
i n stance

,
at one time fe tched an enormous sum for a

s ingl e Spec imen . I t is a native of th e Sou th Pacific
ocean , and i s worn as an ornament by the natives of
the Polynesi an isl ands. “The highest orde r of d igni ty
among the Fr i endly Isl anders is th e permiss i on to
wear th e Orange Cowry .

” There are
one or two speci es i n the col l ecti on of th e Bri ti sh
Museum

,
the specimens of wh ich are un iqu e— such

,

for exampl e , i s the Cypraea leucodon.

THEC. PRINCEPS is perhaps the most beau t i ful of
al l the Cowries . I t i s al so exceed ingly rare

,
only two

other spec imen s bei ng known besides the spl endid one
i n th e Nat ional col l ecti on .

THE TIGER COWBY ( Cg/pram tigris) is one of the
most common

,
but at the same time a very beauti fu l

Spec ies— fig. 2 19. It i s a th i ck , oval , and swol l e n Shel l , of
a bl u ish - whi te , dotted wi th a great n umber of rounded ,
scattered, black spots, an d a dorsal l i n e of ferrugin

ous col ou r above , and very whi te ben eath . I t i s a
nati ve of the Indian seas from Madagascar to th e
Mol uccas.
Other fi n e speci es are the MAP COW RY ( C. mappa) ,
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Cyprzea tigris (Tiger Cowr‘y) .

an d the Bnorcnsn or SPOTTED COW RY ( C. guttata) ,
Spec im ens of wh ich have l ately sol d for £ 40.

GENUS ARICIA .
— This genus c on ta in s several e legan t

and beau ti fu l speci es ; bu t perhaps the one of greatest
n otoriety i s th e Money Cowry ( Cyprcea moneta) . It

i s a smal l
,
oval , depressed , and somewhat n odul ed

shel l , flat and whi te beneath , wi th th ick edges , and of

a yel l owish - white or pal e c itron colour on the upper
su rface . I t i nhab i ts th e Pacific ocean and the Ind ian
seas from the Mol uccas to the Atl an ti c ocean .

“Many
tons we ight of th i s l i ttl e shel l are annual'ly imported
i n to th is coun try

,
and agai n exported for barter wi th

the native tribes of W estern Afri ca. In the year 1848
six ty ton s of th e Money Cowry were impor ted i nto
L i ve rp ool ; and i n 1849 nearly three hun dred tons
were brought to th e sam e place , accord ing to the

statemen t of Mr . Archer i n th e Indu stri al Exhibi ti on .

”

(Woodward) . Th i s l i ttl e Shel l , as wel l as the C. asellus,

a smal l wh ite - col oured shel l
,
with three dark bands

runn ing across the upper surface , is ex tens ively used
as curren t co i n i n India . W e have often seen the
two Spec i e s used i ndiscr imi n ately i n th e v i l l ages i n
Bengal .
GENU S CYPRE OVULA.

—This genus con tain s few
speci es the most remarkabl e be ing the Cypraza umbi

lr
'

ed ia. A Specimen of th is Shell , i n the col l ec ti on of
the Br i tish Museum ,

was l ong considered un ique . A

few years ago two additi onal spec imens were sen t to
th is country by Mr. Ronald Gun n from VanDisman ‘s
Land

,
which were val u ed a t abou t £ 35 a- pi ece . A

few more specimen s having Si nce th en been i mported
from the sam e l ocal i ty, the ir val ue has b een i n conse
quence very m uch reduced.
GENUS TR IVIA.

—The genus Tri vi a , o r Pig - shel l
,

contai ns a n umber of smal l shel l s of a sub - globose
figure

,
and general l y r ibbed across th e back . The

Speci es are abou t th irty in n umber, and are w idely
d istributed

,
inhab iti ng Greenlan d , G reat Br i ta in , the

\Vest Indies
, Sou th Africa, Austral i a, the Pac ifi c ,

and W estern Ameri ca. “Our native Cowry (Trivia
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in th eir habi ts ; many of them seem to prefer spots
where they can be covered onl y at h igh water

,
and

myriads of our common Speci es may be seen
,
when

young
,
cl ustered i n hol l ows of rocks that are many fee t

above the h ighest tides . Some of th e speci es found
on the sh ores of Sou th Ameri ca are stated by M .

D
’

orbigny to prefer dry l and to sea - water . L . Peru

viana
,
he i n forms us

,
i s abundant i n the bellows of

rocks
, so h igh above the h ighest water - mark that th ey

can only be wetted by the spray dur ing tempests. If
placed i n sea- water th ey devel ope themselves, and
qu i ckly search for means of escap ing from i t, an d reach
some dry pl ace . Though mari ne , th ey are found i n
the Bal tic , wi th i n the i nfluen ce of fresh water, i n wh i ch
si tuati ons they ofte n become d istorted. The Common

F ig . 220.

L i ttor ina l i ttorea—shel l , operculum, and teeth of animal .

Periwinkl e (L . litto r

ea)— fig. 220, and Plate 1 , fig. 1

( an imal )— is oviparous , an d i s wel l k nown as aff ordi ng
an articl e of food . In times of scarc i ty

,
l impets and

p eriwinkl es are the daily fare of the poor inhabi tants
of several of th e western i sles of Scotl and. An al l i ed
spec ies, L . rudis,

“ i s V i viparous
,
and the young have

a hard shel l before the i r b irth , i n consequence of wh ich
the spec ies i s not eaten . Woodward. )

FAM ILY— LACUNIDZE.

This fam ily , composed of only on e genus
, L acuna,

have a turb inated shel l , with a
'

Short Sp ire
,
a hal f- ovate

mouth , and the p i l l ar l ip flattened
,
wi th a deep umbili

cal groove . In on e of the spec i es
,
L . pallidula, the

animal i s said to be furn ished wi th a l ong cyl i ndri cal
proboscis. None of th e an imals as yet examin ed
possess j aws, but al l the known spec i esare

'

fo
'

und to :
They eat “ the surface of the frondfeed on sea - weed .

or stem , often formi ng hol es th rough the former,
'

and

deep holes i n the l atte r
,

' i n to wh ich many specimens.

often crowd themsel ves . They are al so often found
crowded together in the crev ices among the roots of
the pl ant .” Loven observed that when the
sea- weed upon which they feed i s of a brown - col ou r

,

the animal s becom e green ; but i f red, they assume a
rosy ti n t. They are ch iefly northern spec ies

,
and are

nat ives bot h of Great Bri tain and North 'America.

RosrnrranA.

FAMILY~ TRUNCATELLIDZE(L ooping snails.)

The fam ily of L oop ing snails have l i ttle i nterest
as regards the i r sh el ls. The an imal s

,
however

,
are

i n teresting l i ttl e creatures
,
from th e manner i n which

they walk. They progress by m eans of the ir foot and
th e fore part of the ir muzzl e

,
fixing one as a poi n t of

support, and th en drawing the other after i t, as the
caterp i l l ars of som e l epidopterou s i nsects ( th e geometr ic
caterpi l l ars) do ; hence the name of L oopi ng snai ls .

In the e igh t succeeding fam i l ies
,
u nl ik e the three

preced ing, th e respi ratory organ s or g i l l s are composed
of a few l am inae ( se e page twelve to fi fteen i n
n umber , di sposed i n regul ar descending sp iral series on
th e l eft s ide of th e mantl e cavi ty.

FAM I LY—PLANAX IDZE.

FAM ILY— RISSOIDZE.

This fam ily consi sts of numerous species of smal l
,

general ly white
,
spiral

,
more or l ess turreted Shell s,

with a s impl e ovate aperture, furnished wi th a very

Th is fami ly consi sts of sh el l s beari ng a resemblance
to th ose of L ittorina

,
but th e an imal s d iff er from them

i n th ei r gil l s
,
and i n the ir mantl e fu rn i sh ed with a pro

duced siphon i n fron t.
GEN US Lu mps — This i s th e m ost i n teresting genus

i n the fam i ly. The speci es are qu i te pelagi c, and found
floati ng i n the open ocean . The animals have th e sides
of th e foot and the opercul igerous l obes furn i sh ed wi th
tentacu l ar fi l aments

,
and they have a horny opercul um .

The shel l i s th in
,
h orny , sem ipel l ucid, and conoidal ,

wi th an acu te Spi re and an oval aper ture
, emargi

n ate anteri orly . They are al l very smal l , an d are

foun d l i vi ng on the gu l f- weed . The an imals are
remarkab l e for

'

hav ing the power o f spi nn i ng a by ssu s
of gl u ti n ous threads

,
by wh ich they attach themsel ves

to the stems of the fuc i on wh ich they reside . Dr.

Johnston gi ves a very i nteresti ng descripti on of the

habi ts of th i s l i ttl e c reature -
“ This i s a smal l snai l

,

”

he says , “ born amid th e gu l f- weed
,
where i t i s des

ti ned to pass th e whol e of i ts l i fe . The foot
,
though

rather narrow and short, is of th e usual character, and
h av ing n o ex tra hold, th e snai l i s apt to be swept off
i ts weed ; bu t the acc iden t i s provided again st, for the
creatu re

,
l ike a spider

,
spi ns a thread of th e v iscous

flu id that exudes from the foot
,
to check i ts downward

fal l and enabl e i t to regai n i ts pri sti ne si te . But sup
pose the shock has severed thei r connecti on , or that
the L i ti opa finds i t n ecessary to remove, from a
defic i ency '

of food
,
to a ri cher pasture , the thread i s

sti l l made avai labl e to recovery or rem oval . In its fal l
,

’

acciden tal or purposed , an air - bubbl e i s em i tted
,
pro

babl'y from the branchial cav ity, which r ises sl owly
th rough the Water

,
and as the snai l has envel oped i t with

it
'

s
' sl ime

,
th is- i s 'drawn out into threads as the bubbl e

ascends andnow
,
havi ng a buoy and ladder whereon

to cli
'

mb to th e surface
,
i t wai ts suspended unti l that

bubbl e comes i n to contac t wi th theweeds that every
where

“ float
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sl igh t c an al i n fron t. The opercu l um i s h orny
,
Sp i ral .

The speci es are numerou s
,
about seventy hav ing bee n

enumerated
,
and are found distribu ted throughou t al l

parts of the world . They are most abundant, howev er ,
in the north tempe rate z one, and l i ve among sea- weed
i n shal l ow water.

FAM I LY—MELANIIDZE.

This i s a n umerous fam ily
,
contai n i ng wi th i n i t

u pwards of on e hundred and si xty speci es. The shel l
i s Spiral , tu rreted , and covered wi th a dark ol i ve
ep iderm is. The aperture i s ovate or c irc ul ar

,
some

times en ti re in fron t and at o th ers channel ed ; and the
opercu l um i s ovate

,
horny

,
and Sp iral . The an imal s

of th is fam ily are fluviatile, being i nhabi tants of fresh
water l akes and ri vers th roughou t th e warmer region s
of the gl obe ; and the apex of the spi re of the shel l is
often eroded by the acti on of the water in wh ich they
l i ve . In th e so uthern states of North Amer i ca th ey
are numerous and form pecul i ar groups. Some of
th e species are Vi v iparous. The an imal of one spec ies

,

M elam
'

a amarula
,
i s very b i tter

,
and i n th e Isle of

Bourbon and some of the adj acen t i slands i t passes
for an excel l en t remedy for the dropsy. The varie ty
of form which character izes many of th e shel l s h as
n ecessi tated the ir being grouped i n d ifferen t gen era ,
and a good m any have acc ord ingly been formed. The
prin ci p al character depended upon for d iv id ing them
is th e form of the aperture . The family is represen ted
i n Pl ate 1

,
figs. 1 and 2, byMelanie. (bibeaz) Byronensis.

FAMILY CERITHIIDfE.

The Cerithia have the sh el l ovate
,
spi ral

,
many

wh i rl ed, and covered wi th a th in ep iderm i s. The
aperture i s ovate or subquadrate, and m ore or l ess
channel ed i n fron t. The outer l i p i s often expanded

,

espec i al ly i n adul t spec imens . The Opercul um is
horny and spi ral . The speci es are numerous

,
upwards

of one hundred havi ng been described
,
and they pre

sen t variou s m odific ati ons of form and h abi ts of l i fe .
Two forms are represented in Plate 1

,
figs. 1 and 2,

by Cerithz’um lame an d Tympanotomus muricatus and
the opercul um i s represen ted by th at of Telescopium
f uscum i n fig. 3. The Opercul um here offers a good
character for assi sti ng i n separati ng them i n to groups.
Some of the spec ies are mari n e i n thei r mode of l i fe ,
whil e oth ers dwel l in the mouths of ri vers or i n sal t
m arshes. Some of th e mari ne speci es emi t a green
flu id when m ol ested

,
wh ich becomes purp l e i n drying.

Two Spec imen s of Cerithz’um armatum were brought
al i ve to L ondon from the Maurit ius

,

" says Dr. Johnston ,
“ kept, duri ng thei r l ong voyage , in a dry state

,

a ffording a remark abl e i l lustrati on of tenaci ty of l i fe .
The an imal was apparen tly heal thy

,
and beauti f ul ly

c ol oured . It em i tted a considerabl e quanti ty of brigh t
green flu id

,
which sta i ne d paper of a grass - green

col ou r. I t al so col oured two or three ou nces of pure
water. This green sol uti on , after sta nding for twel ve
h ours i n a stoppered bottl e, became purp l i sh at th e
upper part ; but th e paper re tai ned its green colou r
though exposed to th e atmosphere. A ti ncture made

by immers ing the an imal of Can'

t/tium. lelescope
'

um i n
sp i ri ts , became of a dark verd igris col ou r, wh ich i t
retai n ed for some weeks ." These shel l s are found i n
al l parts of the world

,
the typ i cal spec ies

,
however

,

be ing tropi cal .
The fluviatile or sal t- marsh speci es

,
form ing the

genus TELESCOP IUM , are few,
an d are foun d i nhabi t ing

th e sal t marshes and swampy tracks near the mouths
of r i vers i n the East Indi es and thei r i sl ands. There
they may b e seen , wi th the ir po in ted Spi res stick ing
out of th e mud

,
i n i ncred ible numbers. W e have

seen them i n great abundanc e on the muddy shores of
Saugor i sland at th e m outh of th e r iver Hooghly i n
the Bay of Bengal ; andwe are told th at the ir n umbers
are so great that they are col l ected for the purpose o f
bei ng burnt i n to l ime . Gre at h eaps are formed and
exposed to th e sun to k i l l the an imals. I n th e i sl and
of Borneo the an imal s are eaten by the nat ives.

FAM I LY—TURRITELLIDJE) .

The fam ily of TUBRET or SCREW SHELLS (Tm
-

ri

tellz
'

daz) h ave the opercul um horny, c ircul ar, and many
whirl ed

,
th e wh irl s fri nged on the edge. The shel l s

are spiral , many - whirl ed , imperforate , and th e aper
ture i s rounded and simpl e i n fron t. This i s str i ctly
a marine fam ily ; the spec i es, which are tol erably
n umerou s—upwards of fifty h av ing been described
ranging from low- water mark to the depth of on e hu n
dred fath oms . Thei r geograph i cal d i str ibuti on i s world
wide

,
one speci es l ivi ng i n our own seas . The term

Screw- shel l s
,

” by which they are fam il i arly known ,
i s deri ved from thei r pecu l i ar Sp i ral form . They l i ve
buri ed and fixed i n tenac i ous mud , mixed with shel ly
debris

,
and can only protrude the head and tentacl es

from the mass . They walk very sl owly, owing to th e
shortness of the foot.
G ENUS TURR ITELLA.

— Thls genus gi ves i ts name to
the fam i ly

,
and contai n s a considerabl e number of

speci es
,
th e shell s of wh ich are turreted , an d h ave a

subquadrate - Shaped aperture
,
s impl e in fron t. They

are ch i efly n ati ves of trop ical countri es.
Passing over the fam i ly BARLIEIDZE, the spec i es of

wh ich are few
,
smal l

,
and obscure

,
we come n ext to th e

RIVER SNAI LS

19m m}PALUDINIDZE ( Vimpararw) .

In th is fami ly th e sh el l is Spiral , tu rb inate , covered
wi th an ol i ve - col oured epidermi s. The aperture is
ovate and s impl e i n front. The spec ies of Ri ver
Snai l s , amounting to upwards of si xty, are fluviatile,
i n hab i ting l akes and streams over th e greater part of
the worl d. They have a good deal th e external
appearan ce of th e Appl e Sna i l s (Ampullariidaz) .— See
page 201 .

GENUS PALUD I NA ( Viviparus) .—This genus has
a thin

,
horny

,
ann ul ar opercul um , with the n u cleu s

near the m iddl e of th e i n ner s ide —Plate 2, fig. 3 .

The shel l i s ovate
,
th in

,
and covered with a th i n

epidermi s beset with hai ry bands. The specie s i nhab i t
the r ivers and l akes throughou t th e Northern hemi
sphere . The an im als are sl uggish, feeding upon li ving
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an d decayed vegetabl e matter
,
preferri ng n early stag

nan t waters , or very sl uggish r ivers, wi th a bottom of

soft mud. The females of th e Ameri can and European
Speci es are Vi v iparous , an d the young fry are n ot
forsaken by th e i r paren t u nti l the en d of th e second
mon th of the i r ex istence . At first they are covered
wi th spiral bands of hai rs

,
bu t th ese soon disappear .

The genu s i s represen ted i n Plate 2
,

figs . 1 and 2 ,
by P . bengalensz

'

s and P . costala.

The an imals of the three fol l owing fami l ies have the
gi l ls l am i nar , disposed i n such a way as to form an
obl i qu e l i n e across th e mantl e cav i ty

,
th e pl ates or

l am i nae bei ng el ongate an d l i near . The sh el l s of th ese
f amil ies are free an d sub - Spi ral

,
with a l arge expanded

mouth ; and the an imals are general ly sedentary i n
th eir habi ts

,
rarely

,
i ndeed, changing thei r pl ace of

abode . .

FAM I LY—CALYPTRE IDE .

This fam ily i s an ex tremely n atural on e both as
regards the shel l s and the anim al s . The animals are
the shel l i s , i n ex ternal shape, l ike th e l impet (patella) ;
desti tu te of an opercul um ( see Plate 2 , figs. 1 and and
the apex being more o r l ess sp iral

,
and i n th e young shel l

regul arly so . The apertu re i s W i de, and the i n teri or
i s furn i shed with a Shel ly process

,
vari ou sly Shaped

,

and wh ich , as Dr. Johnston observes
,
i s a very remark

abl e structure . The an imals of these shel l s carry and
hatch the spawn under th e neck i n front of th e foot.
The eggs are in cl osed i n a thi n m embranous bag i n
smal l groups

,
and the m other “ appears l i teral ly to s i t

upon and hatch the eggs. She d isposes them u nder
her bel ly , and preserves th em ,

as i t were imprisoned
,

between the foot an d the fore ign body
, to which she

adheres, “ her patel lo id shel l thus serving not on ly
to cover and protect hersel f, but as a sh iel d to her
offspring . The young are devel oped under th is k i nd
o f maternal roof

,
and do not qu i t i t u nt i l they have

strength to attach themse lves to th e rock
,
and u nti l

the i r own Shel l i s hard enough to aff ord protecti on
when so attached .

" The speci e s are
numerous , abou t on e hundred and te n having bee n
descr ibed

,
and they are world - wide i n th ei r distr ibuti on .

They are found adhering to stones and shel l s. The
animal s of most of th em appear n ever to qu i t th e Spot
on which they fi rst settl e, as the margi ns of their she l l s
become adapted to th e surface beneath , whil st some
wear away the Space beneath th e ir foot

,
and others

secrete a shelly base . Both the form and col ou r of
the shel l s depend on the si tuati on i n wh ich they grow .

Those found i n th e cav i t ies of dead shel l s are n early
flat

, or even concave above , and col ourl ess . They are
p resumed to feed on the sea- weed growing around
them

,
or on anim al cules. Woodward.) The i nternal

tes taceous appendage described above vari es consider
ably i n shape

,
and forms a good charac ter for separati ng

them i nto groups . In one this appendage is horizontal
,

covering the posterior hal f of th e el ongated aperture.

— See Plate 2 , figs. 3, 4 and 6, Crepidula dz
'

latata and

C
'
. unguz

'

f ormis. The Shel l i s depressed hori zontal ly, th e
apex be ing sublateral and placed somewhat poster iorly .

These form the group of Sl ipper - shel l s
,
CREPIDULINA ,

FAM ILY—CAPULIDiE.

of wh ich the genus Crepz
'

dula i s the type and ch ief
representat iv e. U pwards of forty spec i es h ave been
descr ibed

,
th e greater number of which are natives

of Sou th America
,
though several are i nhabi tan ts of

Austral i a
,
th e W est Indi es, th e Medi terranean , Ch i na ,

and Senegal . They are sedentary on ston es and shel ls
i n shal l ow water

,
and

,
accordi ng to M. Adanson , seem

to prefer those pl aces where the sea beats with the
greatest vi ol ence. They are often found adhering to
one another i n groups of many successi ve gen erati ons .
Another group have the i n tern al testaceous appendag e
cup - shaped

,
ascending obl iquely , and

'the shel l conic, sub
sp i ral , wi th i ts apex super i or , subcen tral . Th ese form
the group GALERrNA, the “Cupand Saucer L impets .”
See Plate 2

,
fig. 5, Crucibulum auriculatum. In som e

of the speci es of th is group
,
as i n th e genus Galerus

,
th is

shel ly plate i s subspi ral , l ate ral , and adheren t. One

of the Specie s of th i s genus is Bri ti sh ( Galerus Chi
nensz

’

s) , and is exceedingly diversified i n c ol our, varying
from wh i te

,
hyal i n e

,
and yel low

,
to reddish .or . dull

vi ol e t. I t vari es i n form also, sometimes very c on i cal
and smooth

,
at others sl ightly depressed “

,
and th e

surface cov ered with smal l
,
arched , el e vated scal es .

Sometimes i t is smooth on one side and rough on the
other. Several oth er m odificati on s may be observed

,

but these m ust sathoe— See Plate 2, figs. 7 and 8.

The family of Bonnet L impets ( Capulidaz) are
al s o desti tute of an opercul um

,
but th e foot i s folded

on i tsel f
,
and o fte n secretes a sh el ly pl ate or forms a

cavi ty i n the body to which i t is at tached—See Plate
2 , figs. 1 and 2 , Capulus ungarz

’

cus. The shel l is con ical
and cup - shaped

,
wi th a s ub - spiral apex ( i n th e young

regul arly sp i ral ) ; and the i n teri or is simpl e, w i thou t
any shel ly appendage . The m uscul ar impressi on is
horseshoe - shaped . The egg cases i n th is fam ily
are m embranaceous

,
and attached i n a tu ft on th e

fron t of th e foot . The animal s are said to feed on
the sea- weed that grows around them . They are
i nhabi tants of nearly al l the coun tries of the world, and
appear to be possessed of bu t l imi ted l ocom oti on , bei ng
general ly observed adher ing to stones and other shel l s ;
th e margins of th e aperture becoming m odifi ed accord
i ng to the surface on which they l i ve .

The genus CAPULUS has a con i cal , striated shel l ,
usu al ly covered wi th a horny epiderm is . The apex i s
posteri or and sp i ral ly recurved , and the apertu re i s
round and expanded. SeePlate 2 , figs . 3 and 4 ,Capulus
ungarz

'

cus. The an imal i s rather sl uggi sh an d seden
tary

,
and somet imes secretes an imperfec t shelly plate

from i ts foot. I n the genus HIPPONYX the foot of
the animal secretes a tru ly testaceous plate

,
whi ch i s

adheren t by its ou ter surface to l i ving shel l s and other
mari ne bodi es, an d l eaves an impression of a h orseshoe
shape. The shel l i s th i ck

,
obl iquely con i cal , wi th a

posteri or apex .
— See Plate 2

,
figs. 9 and 1 l , H ipponyr

Cornucopz
'

az. The genus AMALTHEA is represen ted
i n Pl ate 2 , figs. 7 and 8.

Passing by the three su cceeding fam i l i es , Valvatz
’

dw
,

Acz
'

cu l'idce an d Rissoell'idce, we come to those Speci es
which have the foot round

,
truncated

,
or cl ub - shaped .
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el ongated aperture , wi th a l ong recurved canal i n fron t ,
and ending posteri orly in a canal ascending the spire .

The outer l ip i s th icken ed
,
expanded

,
an d produced

i n to tubul ar spin es or cl aws
,
i n the young shel l s

appearing i n th e form of open can al s
,
but i n the adul t

becom ing cl osed an d sol id . The speci es are only abou t
ten i n number

,
and al l come from the Indian and

Ch i nese seas.

FAM I LY—PHORIDZE (The Carrier Shells) .

The spec ies of th i s fam i ly have a troch i form shell ,
wi th the aperture Simpl e i n fron t. The opercul um i s
large

,
horny

,
somewhat annu l ar

,
tri angul ar i n Shape ,

_
w i th th e n ucleu s ex ternal . W e are i ndebted to Mr .
A . Adams for a ve ry i nteresti ng accoun t of th e an imals
of th ese c uri ou s shel l s, whose h istory at presen t i s so
l i ttl e known. “ The P lzorz'

,
he says , “ are very

numerous i n th e Ch in a and Java seas
,
l i ving i n from

fifteen to th ir ty fathoms water
,
and general ly preferri ng

a bottom composed of th e detri tus of dead shel l s and
sand m ixed w i th m ud. As a curi ous adaptati on of
means to answer a certa i n purpose , th e mode of pro
gression of these si ngu l ar Mol l uscs i s pecu l iar , and
deservi ng of n oti ce . They crawl l ike a tortoise

,
by

l i fti ng and throwi ng forward the sh el l
,
wi th the tentacles

stre tched ou t, th e probosc is ben t down , and the oper
culum trai l i ng behi nd . As th ey i nvari ably i nhabi t
pl aces wh ere the su rface i s rough and would not adm i t
of a gl id ing m oti on

,
Nature has ordai ned that they

Shoul d progress by a su ccession of smal l j umps or
tumbl i ng evolu tions. They are smal l for th e S i ze of

th e shel l
,
and have much the general appearance of the

an imal of Strombus, l ike wh ich they appear to walk ;
b ut the ir eyes are sessi l e . In order to enabl e them to
escape from thei r enem ies

,
Natu re has i n structed them

to cover th e i r sh el l s wi th th e sam e materi al s as th ose
of th e banks wh ich th ey i nhab i t. Some times for th is
purpose they sel ect sand

,
often smal l s tones

,
an d more

frequently the debris of dead Shel l s bel ongi ng to other
gen era." They are cal l ed

,
i n consequence

,
Mineralo

g i sts and Con chologists by col l ectors .
GENUS PHORUs.

— Plzorus has th e trochi form shel l
concave ben eath

,
wi th the whirl s flat

,
the sp i re depressed

,

the aperture w ide, and the umb il i cus smal l . The
spec i es appear each to have its own pecu l i ar m ethod
of col lecting the fragments of shel l s and ston es wh ich
cover th e ground where i t l i ves

,
an d each cements to

th e ou ts ide of the she l l i ts particul ar k ind of materials.

Aru mn DE .

FAM I LY— PTEROTRACHEIDJE.

GENU S CAR I NAR IA.
— This i s th e only genus i n the

fami ly that i s provided wi th a. tru e shel l . The speci e s
are wel l k nown by the n ame of G l assy Sai lors. The
shel l s are hyal i n e

,
symmetri cal , con ical , compressed ,

with a recurved apex
,
and a fimbriated dorsal keel , l ik e

th e keel of a boat . I t i s exceedingly smal l for th e si ze
of th e an imal

,
which i s l arge and transl ucen t, and

i ndeed only covers and protects th e nucl eus, which i s
peduncl ed

,
and i n which are contain ed the more del i

cate organs essen ti al to l i fe . They are foun d i n the
Mediterranean

,
and i n th e Atl an ti c and Pacific oceans.

They are swi ft i n thei r m ovements, and dart wi th great
rapidi ty through th e water i n a reversed posi tion and
by a con ti nu ous el’fort, thei r body straightened , and
thei r caudal fi n u ndul ating from side to side

,
and acting

as a powerful n atatory organ . They appear to prefer
the twil igh t, when they may be taken by the trawl i n
considerabl e n umbers . They are supposed to feed
upon Acalephae and smal l Pteropods.

FAM I LY—ATLANTIDAB.

GENU S ATLANTA — This i s th e only genus that has
a calcareous shel l ; i t i s Sp iral , compressed, glassy ,
transparen t

,
an d undern eath con sp icuously keel ed .

The Atlants are beau ti fu l and sprigh tly l i ttl e creatures ,
twisti ng the i r bodies abou t

, and swimming i n every
directi on

,
at th e same tim e probing every obj ec t

wi th i n the i r reach by means of the i r long muzzl e
shaped heads .
The genus OX YGYRUS i s distingu i sh ed by having a

carti lagi nous shel l .

ORDER II .
—SCUTIBRANCHIATA.

Tl-IIS order of Moll uscs i s much less n umerous i n speci es
than the preceding . They are , wi th few exceptions,

as Proserpz
'

na an dNeritz’na, mari ne, and chiefly l i ttoral
i n the ir hab its , l i v i ng upon th e sea - weed coveri ng th e
rocks al ong the shore . The animal s are hermaphrodi te
and sel f- impregnati ng

,
th e sexes not be ing separate as

in the Pectinibranchs.

FAM ILY I. PROSERPINIDZE.

In th is fami ly th e sh el l s have the aperture lunate ,
th e l ip s simpl e and sh arp

,
and the throat furn ished

The spec ies belonging to th is grouphave by many authorsbeen arranged in a d ist inct sub - class by themselves, under thename of Heteropoda or Cyclobranchiata.

The adven t i ti ou s p i eces of shel l are so disposed as
n ot to curve downwards beyond the edge of the s hel l

,

so as to impede the progress of th e an imal , bu t are
usual ly pl aced with thei r concave sides uppermost.”
Adams.

In the two preceding fam il i es th e foot of th e an imal
was compressed

,
narrow

,
and adapted f or

~ leaping . In

th e two succeeding ones th i s organ is compressed,
erect, and f in- like. I t i s general ly furn ish ed wi th a
smal l flat d isk

, or sucker, on the h i nder edge . The
body of th e an i mal i s m ore or l ess Spiral i n form , an d
the creatures appear adapted for float ing on the su rface
of the water. The head is dis ti n ct

,
wi th an el ongate

probosc i s. The gil l s are not regularly comb - l ik e
,
but

are tufted.

*
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wi th spiral l am inae. Theax is is covered wi th a cal l ous
deposi t. The spec i es are from the W est Indies, and
are pretty , smooth , an d sh in i ng shel l s of a yel l ow
c ol ou r . They are terrestri al shel l s, and, l ike th e
Cycl ostomidae to be afterwards m en ti oned , they breathe
free ai r. They have no Opercul um , and the ir dent i ti on
agrees wi th the other scutibranch iate gen era.

FamiLY—NERITIDJE Nsm'
rmrnaz,

(TheNerites. )

This family contains a number of spec ies that are
e i ther mari ne or fluviatile i n th eir hab i ts . The an i
m als are desti tute of th e membranous fri nges and ten
tacular fi l aments whi ch garn i sh the sides of th e foot of
several of the o ther gen era of th i s order. They are
l i ttoral i n thei r m ode of l i fe, be ing general ly found
on s tones and rocks along the shore

,
and feeding on

the sea- weeds that abou nd i n such si tuati ons. They
appear to be more ac ti ve during the n igh t than i n th e
day. The shel ls are hem ispherical i n shape and flat
beneath . The spire i s lateral and very short ; the
inner l i p is flatten ed

,
transverse

,
an d the cavi ty is

simpl e
,
owing to the absorpti on of the i n ternal portion s

of the wh irl s . The aper tu re is semi ovate , and n ot
p early wi th in . The opercu l um i s pecul i ar i n i ts for
mation , being f urn ished wi th a process on the i nn er
s ide under the nuc leus

,
wh i ch forms a ki nd of hinge

w i th th e in ner l i p of th e shel l.—See Plate 3 , fig . 2.

GENU S NERITA.
—Tlle species of th is genus are

numerous, are al l marin e , and are chi efly foun d i n
warm or tropi cal seas— See Plate 3, fig. 1 (Nerz

'

ta

unrlulata) .
GENU S Nsnrrrua Nerz

’

tella) .— The Speci es
of th is genus are fresh - water Nerites, and are found
i n almost al l parts of the world . Though i nhabi tan ts
of fresh water for th e most part

,
some of the speci es

are found i n bracki sh
,
and even sal t water . Some of

them are to be met with crawl i ng on the ston es i n
shal l ow water, whi l e others are found at greater depths ,
hal f buried i n th e mud. Som e

,
according to Mr.

Adams
,
are amph ibio us

,
cl i nging to th e roots of th e

Nipah palms and other trees on the margi ns of ri vers
,

whi l e a few inhabi t th e fol iage of tal l trees that over
hang ponds and rivul ets. Many of the specie s have
the apex of the i r shel l s eroded ; and Dr. Shuttl eworth
i s of opin i on that th is is caused by the an imal ’s fi l i ng
off the tips by its tee th

,
the marks of th e teeth

,
he

says
,
bei ng le ft on the surface of . the erosion - See

Plate 3, figs. 3
,
4 (Neritina, Owem

'

ana and N. cariosa) .
Genus NAVICELLA Catillus) .— This genu s has

an oblong, depressed, smooth , l impet- l ike shel l , covered
wi th a th i n epidermis. The apex is smal l

, reflexed

posteri orly ; the aperture i s as large as th e shell , and
has a smal l col um el lar shel f and elongated l ateral mus
cular scars . The Operculum is very smal l

,
almost

rudimentary, Shel ly , and is appl ied to th e dorsal surface
of the foot . —See Plate 4, fig. 1 ( Terms used in Can
clzology) . The species , of which n early twenty have
been described , are usual ly found on the banks of rivers
in warm countri es , as India , the Mauriti us, the Phil i p~
pi nes

,
Moluccas, &c. In general they are m et w i th

adhering to floating sticks
,
and to th e petio les and

Tunmnwm.

roots of the Nipah palms and other plants that l i ve
n ear r i vers. I n th e i sl and of Bourbon , the Navz

'

cella

elliptica i s commonly used to make a soup for the sick .

FAM I LY—TURBINIDEE (Top - shells) .

The TOP - SHELLS have a spiral top- shaped shel l
,

the last wh irl rounded and ventri cose
,
th e aperture

subci rcu l ar , the in ner l ip smooth and Simpl e , and th e
i nterior bri l l i an tly pearly or nacreous. The opercu l um
i s subci rcular, horny , wi th a sol id, ex ternal , convex ,
sh el ly coat. The Speci e s are numerous, and diversified
i n external appearance

,
and the an imal s are al l mar ine,

feeding upon sea- weeds . The Top - sh el l s may be
div ided i nto three l arge groups, characterized by the
form of th e body of the animal— aff ect ing of course th e
shape of the shel l— and by the form of the Opercu l um .

GROUP I.—TURBIN1NA (True Top - shells)
"

In th i s group th e body of the an imal is cyl i ndrical
,

and the shel l is top - shaped
,
with a subcircu lar epera

tu re and opercu l um .

The genus TURBO may be taken as th e type . The
shel l of Turbo is sol id

,
and covered wi th a thick ep i

derm is. The con vex whi rl s are often grooved or
tubercul ated

,
and the aperture sl igh tly produced i n

fron t. The opercu lum i s very sol id , external ly con
vex

, and covered wi th granul es, and i n ternal ly horny
an d few - whirl ed .

—( See fig. annexed, and Plate 3 ,
fi described Spec i es are abou t sixty i n num

Fig . 222 .

Turbo olearius and operc ulum.

ber
,

are chiefly found i n th e isl ands of the Eastern
archipelago

, Austral i a , New Zealand , &c. The shel l s
of n early al l are b ril l ian tly pearly when the epiderm is
has been taken ofl~and the outer layer of shel l removed .

THETURBOOLEARIUS ( see fig. annexed) i s used by
the trade i n the man u facture of papi er -maché articl es
an d other ornamental goods where mother - of—pearl i s
employed . The inn er layer of th is l arge spec ies i s
beaut iful ly i ri descen t

,
and is imported in cons iderable
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quanti ties u nder th e name of Snai l m other - of - pearl .
De Montfort tel l s u s that he has seen a n eckl ace formed
of th e nacred part of the Turbo smaragclus, much more
bril l ian t and beau ti ful than any of the fi nest ori en t
pearls— (Johnston )

GROUP I I . - IMPERATORINA ( San- trochuses) .

In thi s group th e body of the an imal i s subquadrate
the aperture of the shel l i s angul ated ou ts ide

,
bri l l i an tly

pearly with i n and the opercu lum is obl ong or ovate .
The genus IMPERATOR is the type . The shel l of

Imperator i s troch iform , thick , w i th a. flat or conc ave
base

,
and keel ed or s tel l ated whirl s. The speci es of

lmperatorina number between twenty and thi rty, and
are all from tropi cal cl imates . - See Plate 3, fig. 1

( Imperator gibberulus) .

GROUP HI. - PHASIANELLINA (Pheasant shells) .

This group is characteri zed
-

by the body of the an i
m al being ovate , and the apertu re of the shel l an d the
opercu l um partaking of th e same form .

GENU S PHAS IANELLA Entropia) .—This genus,
so call ed because of the beaut i ful pheasant - l ike d isposi
ti on of the col ou rs on the shel l , i s the typi cal one .
See Plate 3 , figs . 4

,
5 (Pbasz

’

anella Australia and oper
culum) .

FAM I LY—TROCHIDJE (Hoop—shells) .

The Hoop - shel l s
,
with the an imal nearly thesame

as that of th e Turbi n idae, have a horny operculum ,

thin , n ot covered with a cal careous coat, orbicul ar, and
composed of many gradual ly enl argi ng whirl s . - (See
Plate 3 , fig. The shel l i s gen eral ly pyram ida l i n
shape , wi th a n early fiat base , and th e l ast whirl m ore
or l ess angul ated at th e ci rc um ference. The aperture
i s contracted and of a qu adrangul ar shape

,
pearly inside

,

and wi th a th i n ou ter l i p. The col umel l a is twi sted ,
sl ightly tru ncated— ( See Plate 3 , fig, 1 , 3,

F ig . 223.

Trochus niloticus and operculum.

genus TROCHU S i s the typical on e of the
and the Nil otic Trochus

,
Troclius

FAM I LY— SCISSURELLIDZE (L ittle Slit- shells) .

The L i ttl e Sl i t- sh el l s, though contain i ng only on e
genus

, SC I SSURELLA, and eleven speci e s of very
‘ smal l

and insignificantvlooking shel l s , has many represen ta
tives—ia a fossi l state— of a former peri od, bu t m uch
larger i n size. The shel l i s sp iral , of very smal l si z e ,
dep ressed

,
transparent

,
and widely umbi l i cated ; th e

whirl s are keel ed
,
th e aperture rou nded , and the outer

l ip has a sl i t or n arrow fi ssure i n the margi n ; the oper
culum is th in , horny, and c irc ul ar . The Speci es are
nati ves of the northern seas

,
being found i n Norway,

off the Orkneys i n seven fathoms, and i n deep water to
th e east of th e Shetland isles . They are also found i n
th e Medi terranean .

FAM I LY— HALIOTIDZE (Ear- shells) .

perhaps the l argest, and one of the handsomest species
of the whol e fam ily

,
will i l l ustrate th e gen us ( see fig .

annexed) .
GENUS TROCH I SCU S . —This gen us is remarkabl e ,

and only disti ngu ished as belongi ng to th i s fami ly by
i ts opercu lum . It has a widely umbi l i cated Shel l ,
wi th an obtuse Sp ire

,
a simpl e columel la

,
and smooth

wh irl s
,
covered with an ep iderm is.

T. NORRISII , the only spec i es, i s extrem ely l ike a
species of Turbo , and m ight be considered as bel ong
ing to th at genus

,
were i t n ot for i ts operc ul um . Th i s

i s horny
,
of m any gradual ly en larging whirl s

,
and i s

remarkabl e for h aving the outer edge of each spi ral ,
vol ution free and membranous

,
with the margi n curl ed.

GENUS DELPHINULA Angarus) .— This genus .
has a depressed shel l

,
orb icu l ar i n form

,
and umbili

cated. The whirl s are few i n n umber
,
angu lated ,

rugose
, or spiny ; th e aperture is round, pearly with in ,

and the peristome is conti nu ous . The species are of
tol e rable s i ze

,
abou t twenty i n number, and are distri

buted through the warm seas of India , th e Ph i l ippines,
Ch i na , Austral i a, and th e Red Sea.

GENU S ELENCHUS . —This genus has a turreted,
smooth , and pol ish ed shel l , with rounded wh irl s and
no umbi l i cu s . The aperture i s o vate

,
and brightly:

pearly with in
,
and th e p i l lar l i p has a s ingl e more or.

l ess produced tooth i n fron t . The whol e sh el l
,
when

the ou ter layer has been removed
,
i s

_
of a fine pearly

i ridescen t hue ; and several of th e speci es , which ar e
al l Austral ian i n th e ir geograph ical di stributi on, are
u sed by the natives about Bass’ Strai ts and Fl i nder's'
Isl and

,
when strung together, as bracelets and neck

laces.

The Ear- shel ls are m uch larger, and are a great deal
more n umerou s

,
than the preceding fam ily. The shell

is ear - shaped , with a very l arge and finely nacred
aperture ; and th e outer l i p i s perforated wi th a series of
hol es over the m antl e fissu re . There is n o opercu l um .

GENU S HAL IO'
I
‘
IS
,
or Ear- shell.— This genus has

has a depressly ovate shel l w i th a smal l flat spire
,
a

very wide an d i n many cases a highly - beauti ful and
iridescent apertu re. The l eft side is characterized by
a spiral r idge wi th a series of round holes i n fron t, which
become gradual ly fi l l ed up behind as new.

ones are
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forated by a h ol e greatly resembl ing that ofan ord inary
key - hol e— hence th e name of Key - hol e L impets.”

FAMtLY DENTALIIDfE (Tooth- 3bells) .

The Tooth - sh el l s are very difl'erent i n external ap
pearance from the F issurellz

'

dce ; th ey are elongately
con ical

,
tubul ar

,
curved

,
open at each end , and at

tenuated posteri orly . Notwith standing this apparen t
di ff eren ce of structure, th e most u sual way of regard ing
theTooth ~shel l s “has been to consider them as elongated
F issurellm

,
wi th th e eyes and ten tacle s wan t ing, and

the foot rud imen tary and tubu lar ; th e perforated smal l
end of the shel l correspond ing with the or ifice of the
vertex of F issurel l a and subserving the same purpose.”

The body of the an imal i s formed l ike th e
shel l

,
taperi ng gradual ly to the posteri or ex trem ity , and

i s attached to the sh el l near i ts posteri or orifice . The
stomach i s furn ished with a strong gi zzard

,
and they are

dec idedly carni vorous an imals . They feed upon Fora
minifera and smal l b i val ve shel l s, and are usually fo und
buri ed i n the sand

,
or sandy mud

,
i n from ten to on e

hundred fathoms . Abou t th ir ty speci es are described,
and they are found i n India and the W est Indies

,
i n the

Med i terran ean
,
on the coasts of Norway

,
and the shores

of Great Brita in .

GENU S DENTALIUM .
— This g enus has a tubu l ar ,

tapering , and curved shel l , wi th a smooth or longitudi
n al ly stri ated surface , and a c ircu lar and en t i re aperture .
GENUS ENTALIS .

— Th i s genus i s d isti ngu ished by
merely having the ci rcu l ar apertu re longi tudi nal ly fis
sured on the dorsal or h inder margin.

FAM I LY - TECTURIDZE (FalseL impets) .

In ex ternal appearan ce, the Shel l s of th is fam i ly hear
so cl ose a resemblance to th e rock l impets (Palelllda’)
that i t i s exceed ingly d i ffi cul t to d isti ngu ish them . Of

almost al l the genera of Moll usca that presen t a sim i
larity of app earance , th ese two are prob ably , says Dr.

Gray, th e most remarkabl e ex ampl es , on accoun t of
the ex treme dissimil ari ty of th e ir an imal s

,
which a-

re

re ferab l e to two very difl'

erent orders ; whi l e th e shel l s
are so perfec tly alike

,
that , after a l ong - conti nued study

of numerous species of each gen us , I can-not find any
charac ter by wh i ch they can be distingu ished w i th any
degre e of certai n ty . The agreement i n th e i n ternal
struc ture of the ir shel ls i s equal ly compl ete ; yet the
an imal of Patel l a has th e branch iae i n the form of a
series of smal l pl ates d isposed i n a circl e round the i n ner
edge of th e man tl e, wh i l e that of Lottia (Teclara) has
a triangul ar pectinated g i l l

,
seated i n a proper cavi ty

formed over the lback .of th e neck , w i th in the mantl e.

This d i ff erence in the respi ratory organ s of an imal s
i nhabi ti ng shel l s so strik ingly simi l ar

,

” conti nues Dr.
G ray , “ i s the more anomalous

,
in asmuch as these

organs commonly exercise great i nfluence on the general
form of shel ls— a circumstance readi ly accou nted for
when we reflect that a prin cipal object of the shel l i s to
a ff ord protect ion to those del icate and "highly - importan t
parts . The Teclart'dce have a 'l arge foot, bu t n o
opercul um . The shell s are depressed

,
con i ca l

,
or cap

shaped ; the aperture islarge
,
and general ly of a

beau ti fu lly porcel lan ous appearan ce i nternal ly. The
spec ies are probably numerous ; they are l i ttoral i n the i r
habi ts

,
and are usual ly found between tide marks feed

ing on th e sea - weed .

“ Their l ocomoti on i s very
l imi ted

,
and i n the i r geograph i cal distr ibution they are

found both i n temperate and trop i cal coun trie s ."

FAM
'

ILY— PATELLIDfE (Roe/c L impets) .

W e have al ready briefly described the di ff erence i n
th e structure '

of the respiratory organs between the
Rock l impets an d the Fal se l impets

,
and menti on ed the

strik i ng resemblan ce in th e shel l s of the two fami l i es .
The Rock l impets have a short muzzl e

,
subu l ate ten

tael es
,
an d fri nges on the margin of the man tl e . The

shel l i s s impl e
,
con i cal

,
wi th a sub - cen tral apex and a

wide apertu re
,
smooth wi th in

,
bu t not of so ri ch a por

cellanous appearance as i n the False l impets . The
Spec ies of Patellidce are very numerous, upwards of one
hundred h aving been described . They are s tr ic tl y
l i ttoral i n th ei r hab i ts, and are world- wide i n the i r
d istribu tion .

Genus PATELLA.
— By far th e greater number of

spec ies bel onging to the fam i ly are con tained i n th i s
genus . These shel l s are usually found fixed upon rocks
on the sh ore ; hence the i r n am e of Rocklimpets. Some
of the speci es on the coasts of Sou th America and
Cal i forn i a attain a l arge size . Mr . Guming i n forms
the wri ter

,
that th e species known as th e Patella merci

cana i s often used by th e nat ives as a wash - hand basi n 1
The Patellcc possess the power, i n a certai n degree ,

of excavati ng hol es in the rocks and other bodies upon
whi ch they l ive.
THE SPOON LIMPETorTHECAPE (Patella cochlear)

l i ves almost excl usi vely attached to a l arge speci es of
the sam e genus

,
and on the surface of th i s i t forms a

flat d i sk
,
exactly th e s iz e .of

“

its mou th . To form th i s
d isk and i ncrease i ts size

,

'

ithas
‘

been observed to absorb
any coral l i n e or oth er sim ilar substance wi th which the
l arger shell s are abundantly covered . Some of the
speci es of the precedi ng fam ily of False li mpets possess
the sam e power ; as for i n stance .theTecturaparasitica,
which obtains i ts specific name from i ts hab i t of l i vi ng
upon other shel ls

,
and upon the surface of wh ich i t

forms a hol l ow answering to th e siz e and sh ape o f the
rim of i ts shel l . But i n n o spec ies has th i s been so wel l
ob served as i n the Common l impe t of our own coasts .
THEPATELLAVULGATA i s i n the habi t o

'

f hol lowing
out a space in the si te upon wh ich -it has settl ed , and
wh ich vari es i n depth according to th e sof tn ess or hard
ness of the rock upon wh i ch i t ‘

has taken up i ts ab ode .
In the soft cal careous rocks of t he Isl e of Thanet, the
pi ts so made are hal f an “inch deep ; 'but upon hard
l imestones the depressi ons are much shal l ower, and i t
i s i n th e case of adul ts only th at we find the rock worn
down

,
th e margi n of th e shel l often accommodating

i tse l f to the inequal i t i es of th e surrounding surface .
The l impets adhere very firmly to the rocks upon which
they are l ocated

,
and i t -

‘i s often very di fficu lt. to remove
them . Reaumur ascertai ned th at a weigh t of twenty
eight or th irty pounds was requ ired to overcom e their
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adhesi on
,

“ They adhere very fi rmly by atmospher ic
p ressure ( fi ftee n pounds per square i n ch ) , and the dif fi
c ul ty of detach ing them i s i ncreased by the form of th e
sh el l .” Dr. Johnston , on the strength
of Reaumur’s experiments upon th is subject, affi rms
that th is cohes i on en ti rely depends on a gl ue , or ki nd
of paste

,
wh i ch

,
though invisibl e

,
produces a very con

siderable cfl
'

ect. Reaumur cu t the an imal from tcp to

bottom i n two hal ves , as i t stood fixed perpendicu l arly
u pon the rock ; and h e made other deep in cis i ons i n a
h ori zon tal di recti on

,
destroyi ng i n th is manner al l th e

m uscul ar power of i ts base
,
and al l supposable vacu i ty

between i t and the stone but th e adhes ion cont i n ued
as fi rm as before the experiment. Even the death of
the an imal does not destroy its cohesion . There seems
to be some doubt as to how far these an imal s are sta
tionary on the rocks , or whether they h ave the power
of moviug to som e distance and retu rn ing to th ei r roost.
Mr . Cl ark

,
i n h is Mol l usca

,

” says
,
How som e Patellze

l i ve is a mystery ; they are often fixed for m onths
,

perh aps years
,
on rocks

,
at al ti tudes where th ey can

ra rely
,
i f a t al l

,
he aspersed by the sea , an d are debarred

access to marine vegetables ; the i r recorded descents
from high l evel s, and per iodi cal exi ts f rom and returns
to th e iden ti cal hol l ows they have made

,
after feeding

on algae
,
h ave almost a fabul ous c ompl exi on ; zones of

sand fi fty yards wide often i ntervene between them and
such food, and thei r exceeding sl ow l ocomoti on i s op
posed to such manoeuvres. Mru Lukis of Gu ernsey

,

h owever
,
i n a paper publ ish ed i n L ondon’s M agazine,

has apparen tly shown that these sl uggish creatures

have the power, and exerc ise i t too, of moving to some
di stan ce from thei r resting - pl ace and return i ng to th e
same favouri te spot. The times for these excursi ons
being duri ng n igh t

,
and when the rocks are covered by

the t ide
,
has led superfic ial 'observers . to suppose that

,

because the sam e i ndi vidu al s are often found i n the
sam e spots for a grea t l ength of tim e

,
months or even

years
,
they therefore never l eave these sites at al l . Mr .

Lukis appears from h is paper to have marked i nd i
viduals, to avo id m i stake, and has watched thei r roam
i ngs and fol l owed the '

tracks l eft by
' th em for several

yards. These track s are very pecul iar
,
and when once

seen are not to be m istak en .

This Common l impe t
, of which we have spoken so

much (see fig . annexed) , is much used as an articl e of
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food . I n th e north of Irel and
,
Mr. Patterson gi ves a

very in teresti ng account of th e use made by the poor
of th i s , to them , val uabl e articl e of subsistence. Many
tons weight are annual ly col l ected n ear the town of

Larn e al on e . In Guernsey
,
Mr. Lukis tel ls us

,
great

quant i tie s are da i ly consumed ; “ scarcely a cottage on
the coas t is seen , where a heap of empty shel l s does
n ot form a prom in en t feature n ear the door.” Pate/la

vu lgata , he adds i n a note , seems to h ave been used
by th e i nhab i tants of these i slands from the earl i est
t imes , as appears from masses of i ts sh el l s n ow found
i n grou nd wh ich has lain waste and untu rned for cen
turies.

”

This shel l i s m uch u sed by fi shermen as bai t. In

th e Berw icksh i re Cl ub Transacti ons
,
Dr. Johnston in

forms us tha t, on the coast n ear Berwick , there were for
many years nearly twelve m il l i on col l ected yearly for
that purpose ; but they have decreased i n n umber so
much of late that they no l onger repay the ' trouble of
gath ering them .

FAM I LY— CHITONIDE (Sea Wood- lice) .

In this fam i ly th e shel l consists of a seri es of e igh t
tran sverse val ves si tu ated on the m iddl e of the an imal 's
back , each val ve being i nserted intow

the man tl e
,
and

having a deep l ateral n otch on each side . The border
of the man tl e i n to wh ich these valves are i nserted

,
i s

of a cori aceous texture
,
and is e i th er sm ooth and bare

,

or covered wi th m inute scal es
,
sp i nes

,
or hairs. There

are several anatom i cal pecul i ari ti es possessed by the
an imal s of th i s fam i ly

,
of su ch a n ature as to i nduce

some natu ral i sts to remove them from th e Moll usca
al together . A Ch i ton

,

” says Dr. W i l l iams
,

“ has a
carapace l ike an i sopod crustacean ; a dorsal vessel l ike
an an nel id ; bi l ateral , symmetrical , reproduc ti ve viscera
l ike an acephal ous mol lusc ; a head and foot l ike a patel
l o id gasteropod ; a poster i or anus l ike the F issm'

ellz
’

dcr,
an d branchiae l ike those of th e brachyurous Crustacea
Such mani fol d a ffin i ti es at on ce un i te and sever th is
odd group from several m ost d iss imi l ar classes ." As

Cuv i er
,
h owever

,
has shown

,
th ei r gi l l s are l ike th ose

of th e Patellz'dce, thei r foot i s that of a tru e gasteropod ,
and i n

,
thei r l i ngual den ti ti on th ey resembl e th e Cteno~

branchiata. The hi nder val ve of the shel l was a t on e
t ime considered by Dr. G ray as homologous wi th th e
shel l of th e Patcllz‘da’, th e other val ves be ing on ly so
many porti ons success i vely detached from i t. The
speci es of Chilom'

dce are very numerous
,
more than two

hundred h aving been described . They are world - wide
i n the ir d istr ibu ti on

,
occurring i n al l cl imates . Though

by far th e greater n umber are found on rocks at l ow
water, th ey are occasi onal ly taken by the dredge i n
from ten to twenty - five fathoms water ; and some of
our smal l Bri t i sh spec ies range as l ow as one hundred
fathoms

,

“ In th e trop ics
,

” says Mr. A. Adams
,

“
the

C
‘h iton s appear to be more vi vaci ou s than those found
farth er north. If turned over on the ir backs , th ey w i l l
gradually bend the i r cal careous j ointed bod ies i n every
d i rec ti on , contracti ng and dilat i ng the ir v entral d isk
un ti l th ey assum e thei r n atural posi t ion . Their pro
gressive motion i s scarcely perceptible , h owever ; the
pri ncipal obj ect

,
apparently being agai n to fix them

selves to th e surface of the rocks wh i ch Nature has
gi ven them to i nhabi t. Their food consists of fuci and
other algae with wh ich the rocks and stones are covered .

"

In theW es t Indi es there are several spec ies wh ich grow
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to a considerabl e size , as th e Cli fton squamosw ,
&c . ( see

fig . an nexed) ; these areeagerly devoured by the n egroes,
who cal l them beef. The th i ck fleshy foot i s cu t away
from th e l i vi ng animal , and swal l owed raw, whil e the
v iscera are rej ected . The Ch i tons deposi t th ei r eggs

,

cl osely u n i ted i n cl usters
,
on stones

,
each egg bei ng

i ncl osed i n a th i ck
,
vesi cul ar

,
folded envel ope . The

young
,
when first hatched

,
h ave n o shel l ; that covering

n ot be i ng devel oped u nti l som e time after. The back
of th e n ewl y h atched creature , h owever , i s marked wi th
s even cross fu rrows

,
and between th em , th e first ru d i

m en ts of the shel l m ake thei r appearan ce i n the form
of cl ose granu l ati ons. As th e an imal i ncreases i n si ze,
the furrows become more disti n ctly separated , and th e
fi rs t shel l i s th en seen in the form of seven narrow bands
wi th irregul ar margins. In a fami ly contain i ng upwards
i f two hundred spec i es , i t may easi ly be im ag i ned the
var i eties i n form

,
&c.

,
must be considerabl e. The

Chi tons accord ingly have been divided i n to n o fewer
than twen ty - three d i fferen t gen era

,
and i n the most

recen t arrangemen t of these
,
Dr. Gray has sel ected

,
as

characters
,
th e forms of th e pl ates of i nserti on of th e

vari ou s val ves. W e must refer to h is Systemati c
Arrangemen t” for th e detai l s of th e vari ou s gen era .

\Ve w i l l conten t oursel ves i n th i s pl ace with m erely
stati ng

,
that th ey may al l be arranged i n two groups or

sub - fam il i es depending upon the structure of th e m an tl e.
The true Ch i ton s

,
the Cli z

'

toninaz of Adams, have the
mantl e simpl e

,
and wi thout p ores on i t furn i sh ed wi th

tu fts of bristl e s or Spi nes. The Cmptoplacz
’

nce of

Adams
, the second group , have the m antl e furni sh ed

wi th pores wh ich are beset wi th subul ate , flex ibl e
bristl es

,
or wi th tufts of bri s tl e - l ike cal care ous spi nes.

GROUP I .
—CHITONIN}E.

Th is group i s by far th e most numerou s, and the
edge of the mantl e i s vari ously covered by scal es or
cal careous th ick bri stl es , l ike sp i n es ; or it is smooth
and b aked . I n th e genus CH ITO N

,
th e mantl e m argi n

i s covered wi th reg ul arly di sposed, imbricate, smooth ,
pol ish e d scal es— (See fig. an nexed of Clifton squa

mosas) .
In the genus ACANTHOPLEURA, the mantl e margi n is

c overed w i th Un i form shel ly spi nes or el ongated scal es ;
and i n th e genus TONICIA, th e man tl e margin i s n aked,

Cm rommz .

smooth , and covered w ith a hard sh i n ing sk i n beneath .

In al l th ese th e exposed part of th e val ves
,
or the part

n ot c overed by the man tl e of the an imal
,
is broad and

band- l ike ; but i n the cur i ous genus Cryptoclu
’

ton
,
th e
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valves are en ti rely covered by the mantle
,
and

’

this is

set all over wi th numerous c l ose
,
uni form tufts of cal

careens spi cu l a
,
which i n a dry state resembl e at firs t

s igh t partic l es of saw- dust.

GROUP II.—CRYPTOPLACIN}E.

SUB- CLASS II .
- HETEROBRANCHIATA.

IN th i s sub - class of Mol l uscs
,
th e gi l l s are n ot, as i n

the form er sub c l ass ( see p . i ncl osed i n a specia l
cavi ty

,
bu t are more or l ess exposed on the back

,
or

at the sides towards the h i nd part of the body. Thei r
respi rati on

,
however

,
is aquati c as i n the ctenobran

chi ate orders ; and the an imalsare hermaphrodite , th e
mal e and femal e organs being foun d i n th e sam e ih
d i v idual .
The number of spec i es con tai ned i n th i s sub - cl ass is

very considerabl e, though certa in ly i nferi or
'to those of

the preced ing ; and many of th e gen era have n o external
c overi ng or shel l i n th e adul t state . The young or l arvae,
however

,
are i n al l of them provided wi th a spiral shel l

,

th e aper ture of wh ich i s c l osed by an opercul um . The i r
head i s furn ished wi th two l obes or fins

,
fr inged at the

margi n wi th vibrati l e c il i a
,
whi ch serve as organs of

l ocomoti on , bu t which d isappear as they reach the

mature state .

Th is group contains fewer speci es
,
and som e of these

presen t a. good deal of s im i l ar i ty to annu lose an imals ,
from the smal l ness of th e exposed porti on of the shel l

,

and the tufts of spi nes al ong the edge of the mantl e.
I n P laxzpkom th e pores of the mantl e are furn ish ed
wi th subul ate

,
flex ibl e bri stl es. In Acanthochetes the

pores are furn ish ed wi th tufts of bri stl e - l ike cal careou s
sp i nes

,
wh ich are gen eral ly l arge an d often i ridescen t.

The exposed part of th e val ves i s m oderately broad .

In Chitonellus
,
the mantl e is covered wi th short,

crowded , cal careou s spi nes, and the pores on the sides
are smal l , wi th s imi l ar Sp in es ; but th e exposed porti on
of th e valves is rather smal l , and the body of th e an imal
i s el ongate

,
subcyl indri cal

,
and the back is convex . I t

is th is pecu l i ar form of the an imal that causes them to
resembl e so much some of th e Annel i ds.
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side l obes of the foot are d i l a ted , and free for swimm ing
( see Plate 4, fig. l—Aplysia punclata) ; an d the shel l
i s subcarti lagi nous and covered by the mantl e. I t
i s obl ong

,
convex

,
flexible

,
and transl ucen t

,
with the

apex acute and sl ightly incurved . The spec i es of

Sea- hares
,
or Aplys ias

,
are rath er numerous , upwards

of forty having been descr ibed ; th ey are foun d i nhabi t~
i ng the seas of the W est Indies

,
th e Mauri ti u s

,
Chin a ,

the Med i terranean
,Norway , and Gre at Bri tai n . They

are ch iefly vegetabl e feeders
,
l i ving pri ncipal ly on sea

weed. They are said to devour an imal substances al so ;
but Cuv ie r, Pessonel, and others have su ffici en tly proved
that mari ne pl an ts are th e ir ordinary food . Dr. John
ston tel l s us that h e kep t a specimen of th e Aplysz

'

a

muslelz
'

na for nearly three months i n a state of confine
ment

,
during which i t was fed on sea- weed al on e , and

that i t ate these greed i ly
,
sh owing a certain degree of

preference for the du lse (Fucus palmatus) . The
Aplysi a i s of qu i ck growth , th e Mediterran ean speci es
being sai d to attai n i ts ful l si ze of abou t four inches i n
one or two months. W he n irri tated these an imal s pour
out an abundance of a fine purpl e - col oured flu id, so
m uch so that a si ngl e i ndivi dual can col our the water
for some yards around i t. This flu id is secreted i n a
gl and of a triangul ar figure

,
si tuated under the base of th e

fleshy coverl i d of th e bran chiae, and oozes ou t from al l
the free surface of th is coverl i d .

” Cuv i er
says that

,
i n dryi ng

,
the secreti on assum es the beau ti fu l

deep hu e of the sweet Scabious (Scabiosa euro-parpa

rea) , and remai ns unal tered by l ong exposure to the
ai r. The smel l is fain t ; th ere i s n oth i ng pecul i ar to th e
taste

,
n or has i t any irri tati ng qual i ty, for i t may be

a| pl i ed a l ong tim e to the skin wi th perfect impun i ty.

Bes ides th is i nnocuous purpl e flu id
,
the Aplysias occa

sionally disch arge , though only i n smal l qu an ti ti es, a
whi ti sh l iquid of an acrid nature , whi ch i s secreted by
a gland composed of l i ttl e round hyal i n e grai ns, an d
em i tted th rough a c ircular aper tu re open i ng external ly
a l itt l e beh ind the aperture of the oviduct. On th i s
account

,
and from thei r grotesqu e forms

,
i n ol den times

they were vi ewed wi th fear and supersti t ious dread ;
they were con si dered , by the Roman s espec i al ly , as
possess ing a deadly poi son . I t was held, orwassup
posed to hold

,

" says Dr. Johnston , “ such a nox ious
sympathy wi th man

,
that th e ‘ only aspect th ereof’ was

po isonous to some t o women great wi th ch i l d the sigh t
produced un timely l abour

,
and hen ce i t was empl oyed

to d iscover con ceal ed pregnan cy ; th e touch of i t was
fatal

,
some say, to th e man who handl ed , oth ers to the

m ol lusc
,
which l atter doubtl ess would be the more pro

babl e resu l t ; whil e others affirmed only that th e hai r
fe l l from the parts wi th which i t cam e i n contact ; and
all agreed that th e odious foetor wh i ch issued from the
body occasi oned si ckness and overturnings of the sto

mach. That su ch a creatu re shou ld afford a poten t
po ison was a reasonabl e i nferen ce ; and i t certain ly

UM BRELL IDE .

formed one i ngredi en t of som e of the po isonous draugh ts
so much resorted to in the corrupt days of Rome .

L ocusta used i t to destroy such as were i n im ical toNero ;
i t en tered i n to th e fatal poti on wh ich she prepared for
the tyran t h imsel f

,
and which he had n ot resoluti on to

swal l ow ; and Domitian was accused of hav ing gi ven i t
to hi s broth er Ti tu s . The Operati on of the poison was
not immediate ; but th e vic tim l i ved as many days as
the bare had l i ved subsequent to i ts removal from the
sea. W hat proport i on of truth there i s i n th is accoun t
it is not easy to decide . I am not prepared to rej ect th e
whol e

,
as some modern authors have done

,
who bel ieve

that the si ngu l ar conformati on of th e Aplysi a
,
and the

power i t possess es of d i scharging a t pl easure l arge
quanti ti es of a fluid of th e r ichest purp l e col our

,
have

given rise to the whol e tal e." Our Bri tish Spec ies ap
pear to be perfectly i n offens ive and qu i te h arm less ; bu t
th ere may be other speci es i n warmer cl imates

,
which

,

at parti c ular times
,
may possess a flu i d of deleteri ous

qual i ty . Bohadtch , an au thor of some repute , men tion s
that on e Speci e s whi ch abounds i n the Bay of Napl es ,
( the Aplysia leporina) , when removed from the sea

and placed i n a vesse l , exuded a large quan ti ty of flu id
which exhal ed a sweeti sh

,
si cken ing, pecu l iar smel l .

W hen pl aced on a plate for the purpose of more n ar
rowly examin i ng its structure, the room ,

he says
,
was

fi l l ed with a most fetid, n auseous odour, which he cou ld
s carce endure wi thou t going out repeatedly to breathe
a purer ai r. His hands an d checks swel l ed after hand
l i ng thecreature for any length of time

,
an d when he

appl ied some of th e l iquid to the ch i n
,
th e ha irs fel l from

th e part touched. In a l arge spec i es wh i ch occurs at
St. Iago , i n th e Cape de V erd Isl ands, Mr. Darwin
i n forms us that, besides em i tti ng a purpl e flu id wh ich
stai ned the water for th e space of a foot around , it dis
charged an acrid secreti on from al l over its body, which
caused a sharp

,
stinging sensati on sim il ar to that pro

duced by the Physal ia or Portuguese man - of - war.
Aplysia depilans is the m ost common of the speci es i n
our seas, and obtai ns i ts spec ific name from its supposed
depi l atory powers.

FAM I LY— UMBRELLIDJE ( Umbrella Shells.)

The UMBRELLAS have a regul arly cal careous, exter
n al shel l

,
but very di sproporti on ate to th e size of th e

an imal . The foot i s very l arge , th ick , tubercul ar on

i ts s ides ; i t i s flat ben eath and deeply n otched i n fron t .
In th is fi ssure is pl aced the month, wh ich is furn i sh ed
wi th a. re tract i l e probosci s. The sh el l i s l impet - l ike ,
orbicul ar

,
flattened

,
wi th a sl ightly raised

,
con i cal

,
sub

cen tral apex . External ly i t i s m arked by con cen tri c
l i nes of growth

,
and in ternal ly i t has a central col oured

and stri ated disk—See Plate 5 , figs. 1, 2 ( Umbrella
umbellala and animal ) .

ORDER IL - NUDIBRANCHIATA GYMNOBRANCHIATA.)

THE Nud ibran ch or Naked - gi l l ed Mol l uscs,
S l ugs

,
as they are frequen tly cal l ed, are al l

the sea . They have no shel l in their adul t

carry thei r gil l s
,
which are of vari ous forms, on some

part of the back , exposed to th e direct i nfluence of th e
water i n wh ich they l i ve . They possess an el ongate
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foot whi ch i s adapted for walking
,
an d accord ingly they

are gen eral ly found crawl ing sl owly al ong, e i ther o n the
rocks n ear l ow water mark , on the firm rocky bottom at
no great depth

,
or c l i nging to sea- weeds out at sea . They

do not appear to have the power of swimm ing th rough
th e water ; but th ey are frequ ently to be see n float ing
on th e surface i n an i nverted posit i on . The spec ies are
numerous

,
an d are found i n al l parts of th e world. The

Bri tish spec ies h ave been studi ed wi th greater care than
the exoti c , an d n o fewer than one hu ndred have been
described by Messrs . Al der and Hancock as i nhab i ting
ou r own coasts. They exh ibi t a very great vari ety of
form

,
a h igh state of organ izati on , and an aston ish ing

varie ty of lively
'

and beau ti ful col ou rs. The g i l l s be i ng
con tract il e i n to cav i ti es on th e surface of the body, they
presen t i n th e l iv i ng state extrem ely i n teresti ng objects
of observation

,
as they keep e xtrud ing them an d wi th

drawing them at frequen t i n tervals . In som e they
presen t th e appearance of flowers ; i n o th ers th ey are
a rborescen t or tree - l ike , or feathered l ike an ostrich
p l ume ; and i n oth ers they are d isposed i n rows of
papi l l ary tubercl es on th e sides of the body. The greater
number of these Sea- sl ugs are carni vorous

,
and appear

to be very voracious. They feed ch i efly upon zoophytes
and sponges ; some add ing to their b i l l o f fare th e
gel ati nous Porp itas and Velellae that are fou nd float
i ng on the su rface of the ocean ; whi l e oth ers agai n
h ave been se en devour ing other Nudibran chs

,
and

e ven making a repast upon the i r own spawn . Messrs .
Al der and Han cock tel l u s that l arge i nd iv iduals of
the Bells coronata feed on th e ir own speci es ; and
shoul d a small or weak specim en thewith i n th e ir reach,
th ey se ize hol d of i t by any part wh i ch may be neares t
to them .

“ The tai l , however, i s general ly fi rst seized
,

and fierce and determ in ed is the onse t. The devourer
ra i ses an d shakes his papi l lae i n the man ner that the
porcupi n e shakes its qui l l s when i rri tated , and then ,
l ay ing back the dorsal ten tacl e s an d curl i ng up th e
oval on es

,
fixes the protruded mou th and j aws upon

h i s prey
,
when

,
with a convu lsi ve shrink i ng up of th e

body
,
morsel after morse l i s appropriated . In th is man

ner i t i s n ot un common to see .an ind iv idua l enti rely
devour an other

,
h al f i ts own s ize .” These animal s

deposi t th e i r ova i n c oi ls
,
l ong r ibands

,
or spi-ra'l cha ins.

The eggs are very n umerous . Mr . Darwin not i ces
partic ularly a spec i es foun d on the shore of the ‘Falk
land Islands . The ova were con tained

,
from two to

five i n n umber, i n a spher i ca l l i ttl e case ; and these
were arranged two deep i n transverse rows , form ing a
r iban d about twen ty i nches i n l ength . By compu ta
ti on of the n umber of rows

, and the number of l i ttl e
cases i n each row, he reckoned th at i n that riban d there
c oul d n ot be fewer than six hundred th ousand eggs !
Upon escap ing from the ovum th e l arva

,
or young

,

i s extremely m i nu te
,
an d is described as resembl i ng

a roti ferous an imalc ul e more than a m ol lusc . I t i s
i ncl osed i n a tran sparen t, cal careous , nauti l o id shel l ,
wi th an Opercu l um . I n l ieu of th e tentacl es whi ch are
possessed by the adul t, th is young creature has two
vei ls

,
shaped somewhat l ike ears

,
and wh ich gi ve i t th e

power of moving rap idly through the water. At a l ater
peri od these vei l s d isappear ; the foot b ecom es enl arged
an d the shel l falls off ; the creature begins to crawl l ike

TRI'I‘ONIA.

a Gasteropod , and the gill s m ake thei r appearance.
W hen the ve i l s fal l off , and the ten tac le s and gi l l s ar e
ful ly evol ved

,
th e metamorphosi s is com pl ete , and the

an imal assumes its mature state of ex i stence . The
vari ous gen era whi ch compose th i s order may be all

arranged i n two large groups
,
according to the s i tuat ion

of the g i l l s or bran ch iae.

GROUP I.— PYGOBRANCH IA Gray) ANTno~

BRANCH IATA (Adams) .

In th is group the gi l l s are pl umose or bran ched , and
are pl aced i n a c i rcl e or sem ic i rcl e roun d the vent , on
the m iddl e of th e h i nder par t of the back. The sk in
is tough and cori aceous , of a spongy or cel l u la r stru e
tu re

, and stifi
'

ened wi th numerou s imbedded sp i cul a
m ore or l ess defin i tely arranged . I n som e of the
fam il i es i n th i s group

, as in Onchz
'

dorz
'

dce and Bon
'

dua,

th e body of th e an im al i s of a con vex form , th e mantl e
large

,
reach ing to the edge of the foot, and destitu te

of any appendages . The dorsal t entacl e s are two i n
number

,
retracti l e ; and the m outh tentacl es are al so

two
,
when presen t

,
bu t are som etimes wanting. These

two fam i l i es are represented on Plate 5 by several
speci es . In al l the other fam i l ies of th i s group the
body of th e an ima l i s more or less compressed, the
mantl e smal l

,
exposing the head and foot, or som e

tim es eve n obsolete , and often fu rn ish ed on the margin
wi th beard - l ik e fi lam ents. .Snch are the fam il i es Gom'

o
t

dom
'

a
’
ce, P olyceralz

'

a
’

ce
,
and Ccralosomz'tlce, as represen ted

i n Plates 5 and 6 by several sp ec ies.

GROUP II.—AIOLOBRANCHIATA.

The second large g roup of Nudibranchs are al l disti n
guished from the preced ing group , by not having the
gil l s arranged round the ven t

,
but on the contrary placed

usu al ly i n rows al ong the s ides of th e body . The exact
posi ti on and form of these organ s vary, however, a good
deal . I n some (the Inf erobmnchz

’

a of G ray) they are
pl aced on the under si de o f the expanded mouth , and
are l am el lar . Such are the fam i l ies Plryllidizdaz and
D iphyllz

'

diidw. In an other ser i es of th i s group ( the
Polybrancb ia of G ray) th e gi ll s are pl aced on the
upper su rface of th e mantl e

,
and are e i th er lamel lar or

p lumose . Such arethe fam i l ies Tritoniid w, c /llwz
'

dw
,

and Tetlayidae.
GENUS TR ITON IA.

—TheT-ritonias are rath er n ume
rous i n Spec ies , and many of them are found upon
coral l i nes or se a - weed

,
and under stones, i n shal low

water
,
i n whi ch pl aces they feed upon the Zoophytes

that l i ve i n th e i r neighbourhood— See Plate 6, fig . 1

(Tritom
'

a Hombergii) .
THE rnrrom Axsosrzscxus i s remarkabl e for

the soun d i t produces. W hen observed in a glass vessel
i n a room

,
the sounds are audibl e at th e d istan ce of

twel ve feet
,
and resembl e very much the cl i nk of a stee l

wi re on the side of the jar ; only on e stroke is given a t
a time

,
and th i s i s repeated at i n tervals of a. minute or

two. The sounds obviously proceed from the mouth
of th e an imal ; and at the i nstan t of th e stroke we ob
served the l ips suddenly separate , as if to al l ow the water
to rush into a smal l vacuum formed with in .

”



Sa m ara— MOLLUSCA.
—PNsumonnancmam .

GENU S SCY 1.L113A.
— The Scyllwas are ocean i c , and

are found on fl oati ng sea - weed
,
the s lender fronds of

wh ich they sei ze by thei r furrowed or chann el ed foot
,

be ing by th is enabl ed to obtai n a firmer grasp and
greater securi ty — See Plate 6, fig. 1 (Scyllaza pelagica) .
GenusTs'

rsYs.
— The Tetlzyses are ocean i c, a ttach

i ng themsel ves, l ik e the Scyl laeas, to floati ng sea - weed .

Their broadly expanded head - ve i l
,
fri nged wi th cirrhi,

g ives them a pecul iar l ook. One of them i s menti on ed
byDr. Johnston , on the au thor i ty ofRapp , to be remark
ab l e , no t more for i ts s i ngu l ar beau ty than by i ts odou r ,
whi ch i s compared to that of roses— See Plate 6, fig . 1

(Tethys leporina) .
In a th ird seri e s of th is group ( th e Cerabranc/n

’

a of
G ray) th e gi l ls, which are pl aced , l ike the last, on the
upper surface of the mantl e

,
are fus i form

,
pap i l lary

,

s impl e
,
or bran ched. Such are th e fam i l i es D endro

notidae. P roc/onotz
'

dce, H ervz
'

dce
,
D otom

'

dce, Glaucz
'

daz
,

Eolz
'

didce, Fionz
'

dce, and Hermcez
'

daz, exampl es of some
of wh ich wil l be seen in Plate 6.

GENUS GLAUCU S .
—Tlle Glaucuses have sl ender,

cyl indri cal g i l l s pl aced i n tu fts
,
proceeding symmetri

cal ly from the si des of the body
,
and supported on bread

flatten ed footstalks. The an imals are ocean i c i n th eir
habi ts , are predaceous, and ar e gen erally of a bl ue
c ol our. See Plate 6, fig. 1 ( Glaucus Atlanticus) .
Dr. George Ben nett i n forms us

,
i n h i s “W anderings ,

that th ey feed greedi ly on the gel atin ou s Acal eph s,
V el el las, and Porpi tas, an imals always of a bl ue colour,

and wh ich are i n consequ en ce supposed to impart a,
s im i l ar col ou r to the i r captors . Dr. Johnston gi ves
a good descr ip ti on of th e Glaucus hexapterygius,

a species from the Medi terran ean .

“ The body
,

” h e
says

,

“ gl ows with a fine cerul ean bl ue col our
,
which

deepens i n hu e towards the e nds of the fr inges o f its
ptero - bran chiae ; the centre of the back i s of a pearly
wh iteness

,
bordered with a l i ne of deep blue ; and the

sides are adorn ed wi th an i n terrupted seri es of fan - l ike
l ac i n iated gi l l s, by ai d of wh ich i t swims reversed at th e
surface of the Medi terranean Sea i n n umerous swarms."

FAM I LY—EOLIDIDfE.

ORDER III.— PNEUMOBRANCHIATA PULMONATA on PULMONIFERA) .

Tunair - breath ing Gasteropods, contai n ing the “ S l ugs
and “ Sna i l s, ” are for th e most part n ati ves e i th er of th e
l and or fresh water

,
a few only being found i n sal t

m arshes or pl aces n ear the sea . They are
,
wi th very

few excepti ons
,
prov ided w i th a shel l

,
both i n the i r

young or larval state
,
and when ful ly grown . They

have n o gi l l s
,
but breathe th e atmosphere or extern a l

a i r by means of a l ung wh ich is i n the form of an ai r
sac or cavi ty pl aced o n the fron t of th e back , and l i ned
by a n etwork of vessels. The air i s adm itted i n to th is
cav i ty by an orifice i n th e side of the an imal , wh i ch is
smal l and val ve - l ike

,
and can be Opened and shu t at

p l easure. The young of the air - breath ing Mol l uscs
u ndergo n o me tamorphosis

,
but when first h atched are

shaped l ike the paren t
,
and are not furn i sh ed with

cephal i c fins. They are hermaphrodi te an imal s , the
sexes being u n i ted i n each i ndivi dual . They are
u sual ly acti ve andwel l organi zed, havi ng a disti nct head
furn ish ed with teeth

,
j aws

,
well - devel oped eyes

,
and

tentacles . They have a broad foot upon which they
c ieep, and the great maj ori ty of them possess a l arge

,

sp i ra l she l l . I n th is l atter respec t, however, they difier
cons iderably— som e genera of sl ugs hav ing only smal l

,

conceal ed shel ls
,
flat, and parti al ly m embranou s ; other

sl ugs having the sh el ls rud imentary and granu l ar, whil e
a few have non e at al l . The tongu e, or l ingual mem
brane

,
i s short and very broad

,
often nearly as wide as

l ong ; and the tee th are very numerous, sim ilar, with
broad bases

,
and i nvar iably arranged i n transverse rows,

The Eolz
'

ds are general ly el egant and beau ti ful ly
col oured creatures

,
and are acti ve

,
constan tly mov ing

thei r te n tacl es and extending and contracti ng the i r
pap i l lae (See Plate 6, figs. 1 They are often to
be met with swimming on the surface i n an i nverted
posi ti on ; but, general ly speak ing, they frequ ent rocks
at l ow water. Their chi ef foo'd consists of Zoophytes ,
bu t Al der an d Han cock i nform us that th ey have seen
the F labellr'na punctata devour other Nudibranchs, and
even make a repast upon i ts own spawn . The spawn
of Eolis papillosa. “ forms an el egan t spi ral chai n of a
m ilk col ou r

,
and several i nches l ong

,
twisted upon i tsel f

and constri cted at regular i nterval s, so as to resembl e
a neckl ace made of bugles .”

giving the appearan ce of a tessel ated pavemen t. The
greater preport i on of these an imal s are herb i vorous

,

l i vi ng upon l and plants and vegetabl es ; and in these
the teeth are all sim i l ar i n form

,
wi th broad bases and

dentate crowns. Some , however , are carn ivorous, and
i n these th e teeth are sl ender

,
and more or l ess p o inted

or barbed at the extrem ity. The m ode i n wh ich the
tongue i s u sed may be seen by placing a Lymnea or
Planorb is i n a gl ass of water , i ns ide wh ich the green
eonferva has begun to grow ; they w i l l be observed
i ncessan tly cl ean ing ofl

”

th is fi lm . The upper l ip
,
with

i ts mandible
,
is raised ; the l ower l ip , wh ich i s horse

sh oe shaped
,
expands

,
the tongue is protruded and

appl ie d to th e surface for an i nstan t
,
and then wi th

drawn i ts tee th gl i tter l ike glass paper , and i n Lymnea
i t i s so flexibl e that frequen tly i t w il l catch aga inst
proj ecting poi nts an d be drawn ou t of shape sl igh tly as
i t v ibrates over th e surface ." Woodward. ) The shel l
of th e P ulmonata. i s n ot secreted on the exteri or of
th e mantl e

,
as i n other Gasteropods ( see p .

“Gegenbau r draws attenti on to th e fact that the first
rudiment of the shel l i n L z

'

max
, Clausi

'

lia, and proba ;
bly H elix, i s n ot secreted o n the ex teri or of the mantl e,
as i n other Gasteropoda, bu t i s deposi ted i n the form
of cal careous granu l es

,
withinits substance .

The Sl ugs and “ Snai l s ” are un i versal ly distribu ted
over the gl obe

,
bu t are of a l arge size

,
and more numer

ous i ndi v idual ly i n warm
,
mo i st

,
i n tertropical countr ies ,

and are especi all y abundant i n l arge
,
wel l wooded



https://www.forgottenbooks.com/join


HELIX.

sem i l unar , or roundish . The margins are di s ti nct
,
and

th e per istom e i s th i ckened or reflec ted .

The speci es of Tru e Snai l s are very numerous an d
as th ey presen t a great many vari ati on s of form and
general appearan ce

,
th ey have been divided i nto many

genera. — See Plates 6 and 7 ( several genera and
spec i es) . Incl uding these

,
th e number of described

Speci es ex ceeds twel ve hu ndred
,
whi l e som e hundreds

m ore h ave n ot ye t been charac ter ized . They are
world - wide i n the i r d istr ibution

,
bei ng fou nd i n al l parts

of th e gl obe
,
i n Europe , Asi a, Afri ca , both Ameri cas ,

and Austral i a. To th e n or th they are found rangi ng
as far as th e l im i t of trees

,
and to the sou th they extend

to Terra- del - Fuego . They are most abundant, how
e ver

,
i n warm countries and mois t situati ons . “ M .

d
‘

Orbigny observed six spec i es at el evati ons exceeding
ele ven thousan d fee t i n South Ameri ca ; and Layard
found H . gardenem

' at th e heigh t of e ight thousand fee t
i n Ceyl on .

” They are most acti ve by
n ight

,
an d that i s th ei r ch i e f season for seek ing thei r

food . This consists of vegetabl e substances
,
and

,
l ike

th e Sl ugs al ready menti oned, they frequently comm i t
great devastat i ons i n our fields and gardens . The most
destructi ve species, perhaps , i n th is coun try is th e
common garden snai l , H elix aspersa ; wh il e i n th e
w in e coun tri es of Fran ce

,
the Roman snai l , H .pomatz

'

a,

is very destru cti ve to th e vi ne
,
especial ly when i t i s

j ust pu tti ng forth i ts ten der bu ds and fi rst l eaves.
Snai l s are truly hermaphrodi te

,
each i ndi vidual un i ti ng

both sexes i n i ts el f ; they are not sel f- impregnating,
h owever, th e u n i on of two i nd iv i duals bei ng necessary
for th e propagation of th e Spec i es. On the righ t s ide
of th e n eck , contai n ed with i n a smal l cav ity , we find
several smal l bodi es of a horny c rystal l i n e substance
c al l ed darts. They are shaped som ewhat l ike a bay
onet ; an d duri ng the l ove season , according to popul a r
accoun ts of th e sna i l and i ts doings

,
the an imai s are

said to shoot th ese darts at each other from the i r qu i ver
,

when the two i n div i dual s are abou t two i n ches apart.
“ The ex istenc e of the dar ts

,

” says Dr. Johnston
,

“ i n
som e few Speci es of Hel i x i s cer tai n ; whi l e the power
of th e snai l to throw them from i ts reservoir i s ima
ginary !

” Thei r eggs are pretty numerous
,
and i n general

are spheri cal or o val. The outer coat i s opaqu e and
hard , consisting of carbon ate of l im e

,
the parti cl es of

wh ich are gradual ly and su ccess i vely deposi ted over
the whol e of i ts i nn er surface . The Roman snai l

,
H .

pomatia, depos i ts only abou t fi ftee n eggs
,
whi l e our

common speci es l ay from th i rty to fi fty . General ly
they are deposi ted one by one

,
but pl aced i n l i ttl e heaps

,

and thei r col ou r i s usu al ly bl uish - wh i te or pure m i lk
whi te. S nai l s are long - l ived

,
and have a wonderfu l

degree o f tenaci ty of l i fe . Many i nteresti ng i nstances
are recorded of the resusc i tati on of snai ls , after hav ing
undergone a l ong suspension‘of th e ir v i tal powers. One

of the most wonderful exampl es of th i s recovery from a
“ l ong slumber" has been rel ated by the wri te r of this
articl e i n t heAnnals andM agazineof NaturalH istory
for 1850. The i nd ividual al l uded to was a spec i es of
th e snai l c f the desert

,
H . desertaram,

brough t from
Egypt, an d attached to a tabl e t in th e Bri t i sh Museum
on the 25th of M arch

,
1846. In th is imprisonm en t it

rema ined for four years
,
hay i ng been discovered on the

McLLuscAJ— B
'

umnus.

7th March , 1850, attempting to escape from durance
vi l e. The sh el l b eing removed from th e tabl e t and
placed for a few m inutes i n tepi d water

, the animal
compl etely rev i ved an d l i ved for more than twel ve
mon ths afterwards. In cool or col d cl imates snai l s
becom e torp id i n wi n ter. They retreat

,
before the col d

has benumbed thei r powers
,
i n to som e snug quarters

u nder ston es
,
cl ods of earth or m oss

,
or i n crevi ces of

ol d wal l s
,
&c. Some dig in to th e ground, form i ng an

excavati on or n es t i n wh ich they bury the shel l
,
and

then cl ose th e aperture 'with a sort of temporary oper
culum of a thi ck cal careous n ature

,
cal l ed an epi phragm .

Here they rem ai n ti l l th e re tu rn of spri ng cal ls th em
forth agai n from their state of hybernation. I n hot
cl imates a s imi lar degree of torpidi ty takes pl ace and
during thi s state of esti vati on , as i t i s cal l ed, they remai n
perfectly qu i escen t

,
and form the sam e kin d of oper

onium , or epiphragm , to protect them from the drying
eflects of th e ex ternal atm osphere . Snai l s aff ord food
to some kinds of birds

,
as th e m issel - thrush

,
&c . ,

and
i n the ir tu rn are often eaten by omni vorous man . At

th e presen t day they are comparati vely l ittl e u sed as
an art i c l e of food ; but amongst the anc ien t Romans,
the H . pomatz

'

a (hen ce cal l ed the Roman sna il) was
i n great requ est

,

“ not from any pecul i ar re l i sh for such
tastel ess food

,
but from a bel i ef i n th e ir aphrodisiacal

v irtue ." The snai ls were kep t in depots
cal l ed Cocklearz'a, an d fattened careful ly wi th a “ cer
tain past-e made of cu i t a nd wheat msal e. —(Holland’

s

P liny.) The same au thor s tates, on the wi tness of M .

V arro
,
that these snai l s gr ew to an en ormous si ze. In

S i c i ly several spec i es of H el i x are eaten
,
an d the Bra

zilians are sai d al so to eat snai l s. In this country and
i n France they are used for th e i r supposed v irtues i n
diseases of th e chest and l ungs.
The GENU S SUCC INEA .

— Tlle Amber Snails have a
thin

,
ovate

,
or obl ong shel l

,
wi th a shor t spi re and a

l arge aperture . It i s n ot umbi l i cated , and the peri s
tome i s s impl e a n d sh arp . I t i s general ly of a del icate

,

horny, or amber col ou r . The an imals are of a vesi cul ar
structure , are large compared wi th the si ze of the shel l ,

’

and are n ot qu i te retracti l e w i th i n i t. The spec i es are
rather numerou s

,
abou t seventy hav ing been described

,

and are fou nd i n al l th e four quarters of th e gl obe
,

though more espec ial ly abounding i n temperate cl im ates.
They are amphibiou s i n th ei r habits

,
l i ving amongst

pl ants i n damp si tuati ons
,
but rarely en teri ng the water.

GENUS BULIMU S . — See Pl ate 7, fig. 3 (Bulz
'

mus

ovalus) . The Bulimi are an imal s of a moderate size
,

i n cl osed wi th i n th e shel l , which i s obl ong or turreted,
an d com -posed of many whirls. The aperture is l onger
than wide ; the peri stom e i s th i n or reflec ted , rounded
in fron t, and in many spec ies the shel l is umbi l i cated.

The speci es are very num erous
,
upwards .of si x hundred

and fi fty having been described. They are found i n al l
parts of the world , and vary much i n shape and appear
ance. L ike the Helz

'

cea, these an imals abound m ost i n
warm cl imates, and , l ik e th em , pass the dry season in a
sort of torp or or deep sl umber

,
buried at the roots of

trees
,
i n m oss

,
or i n the th i ck brushwood

,
and having

the mouths of thei r shel l s covered wi th a pretty sol i d
ep iphragm , They have th e sam e power also

,
as th e

Hell
'

oes
,
of u ndergoing l ong fasts ; an d instances have



ACHATINA.
— hl0LLUSCA.

occurred
,
where they have remain ed i n a state o f deep

sl umber for the space of twenty months. Thei r eggs are
sometimes very large

,
and are covered ex ternal ly with a

hard cal careous sh el l. Those of Bulim-as Izqemastomus

are almost as l arge as a pigeon ’s
,
a nd nearly as hard.

It appears that the trop i cal , and m ore - especi al ly th e
arboreal spec ies

,
cement leaves of trees together

,
curl

i ng on e upon another, so
_

as to form an artific i al n est
for th e reception of these l arge eggs.

_

GENU S AcHA'
rrNA.

—The Agate shells h ave a she l l
a good deal resembl i ng the Bulimi ; but they are th inner,
and th e c ol umel l a i s twi sted, an d more or less abrup tly
t ru ncated in fron t. The shel l i s n ot umbil i cated ; th e
aper tu re is oval

,
el ongate

,
an d the peristom e i s th i n ,

acu te
,
and not reflected

,
the margi ns un i ted by

’

a dif
fused cal lus . The Achati nas are numerous i n spec i es,
upwards of one hundred and twenty having been de
scribed, an d some of th e African ones are th e l argest
terrestr ial sh el ls known. They attai n th e length of
eigh t i nches, an d thei r eggs, which are calcareous l ike
those of the Bulimi, are sometimes more than an i nch
i n l ength. They are ch i efly found about trees n ear
water

,
and the great m aj ori ty are natives ofAfri ca. The

genus is represen ted on Plate 7, fig. 8 (A.

GENUS PUPA.
-The Pupae have a sol i d

,
cyl i ndri cal

,

or oblong - ovate shel l
,
with many whirl s

,
a con i cal apex ,

and a rounded
,
often toothed aperture. The base is

r imate or
,
rarely , umbi l i cated , and the su rface of th e

shel l i s general ly very cl osely ribbed wi th straight ridges.
The species are numerous

,
amounting to upwards of

one hundred and si xty, an d are found in al l the fou r
quarters of the globe . The gen us is represented on
Plate 7, fig. 9 (Papa mumia) .
GENU S CLAUS ILIAu

—The Cl aus il i as have a fus i form
sh el l , almost always s in i stral , or turned to th e l eft.
The aper ture i s el l i ptical or pyriform

,
provided wi th

two plai ts or l amel l ae which contract the margin
,
and

i s cl osed at th e bottom
,
or i n th e neck

,
by a movabl e

shel ly pl ate , cal l ed a clausium. This pecu l i ar organ i s
attached to th e p il lar of the shel l by a slender pedi ce l

,

and i s pl aced i n such a posi ti on as to shu t the throat
of the sh el l , when the an imal i s i nclosed, whi l e at th e
same time the an im al can push i t on one side

,
when i t

wi shes to come forth in search of food . The spec ies
are very numerous, upwards of two hundred hav ing
been descr ibed

,
and are distributed over th e four quar

ters of th e ' globe
,
though most numerous i n the tem

perate coun tri es of Europe . This genus is represen ted
on Pl ate 7, by fig. 7 ( Clausilia ccerulea) .
GENU S CYLINDRELLA.

—The Cyl i nder shel l s difler
from the Cl ausi l i as, chi efly in wan ting the pl ai ts or
lam el lae i n th e aperture . The shel l s are general ly l ong
and cyl i ndrical , many - whirl ed, th e apex in the adul t
general ly broken off ; or truncated wh i l e the mouth i s
round

,
an d the peri stom e expanded and conti n uous.

L IMNOPHILA
,
FRESH - W ATER Su ms— The an imal s

bel onging to th e second group have subcyl i ndrical or
flattened tentacl es, which are simply contracti l e , and
h ave the eyes pl aced sessi le on thei r base.

FAMILY~ AURICULIDAE.

The Auri cul as h ave a ringed con i cal muzzle
,
and a

th inmantl e wi th a th ickened edge. The shel l i s sp iral
,

FAM I LY— LYMNZEIDE .

covered with a horny epiderm is
,
and has t he month,

which i s el ongate
,
furn ished w ith strong pla its on the

col umel la. The outerlip i s al so i n many cases tooth ed,
or transversely r ibbed . The an imals are pecu l iar i n
having the power of absorbing progressi vely th e septa

,

or di vis i ons , whi ch separate th e cavi t ies of the whi rl s
from on e another. W ith few excepti ons th e spec ies

,

which are n umerous ( upwards of two hundred having
been described by Pfeifl'er i n th e Catal ogue of Auri

culz
’

dce i n th e col l ection of the Bri ti sh Museum ) , are
nativ es of trop i cal countri es

,
and l i ve i n brackish - water

marshes
,
estuar ies, and mou ths of r i vers , cl i nging to the

stems and roots of mangroves ; among lcose stones above
high water mark , but w ith i n the influen ce of the tide ;
or i n damp woods near th e sea.

The Pond Snai l s have a sh ort d il ated muzzle
,
flat

tened ten tacl es , and a flattened
,
l anceol ate

,
or oval foot .

The shel l i s th i n , horn—col ou red, rath er vari ed i n form ,

but usual ly wi th an obl iqu e fold on the col umel l a , and
a simpl e , acute outer l ip . The Species are numerous

,

and are al l fresh - water an imal s
,
l i vi ng i n th e water

,
but

com ing to the surface to breathe . They are found i n
al l parts of the world

,
and inhabi t ponds and run ning

streams. They are ch iefly found i n temperate coun
tri es , and are for th e most part phytophagous or reget
ab le feeders. They deposi t thei r ova on the stems and
leaves of th e weeds wh ich grow around them

,
envel oped

i n an obl ong gel ati n ous n idus. The form of the shel l
,

as we have said
,
i s very vari ed .

GENUS LYMNE A.
— Til e Lymnaeas h ave a

_

spi rai
,
dex

tral shel l
,
more or less el ongated

,
th in

,
horn—col oured

,

and transl ucen t. The last wh irl i s large,ventricose, the
apertu re l arge

,
rounded i n fron t

,
th e columel l a ob liqu ely

twisted
,
and the ou ter l ip simple and acute. The speci es

are upwards of fi fty i n number
,
and are found i n most

temperate countries of th e gl obe . Thei r food consists of
both vegetabl e an d an imal m atter

,
on e speci es feeding

on the green fresh - water algae
,
wh ile others prefer an imal

food.

’ This pecul i ari ty i n the i r di et has caused them
to be denomi nated th e scavengers of the waters ; and
Mr. Jefl'rey s i nforms u s, that i n th e absence of other
nourishment, “ they wil l even devour each other, pi erc ing
th e shel l near i ts apex

,
and eating away the upper folds

of i ts i nhab itan t.” Al th ough general ly to be seen
creep ing on the m uddy bottoms of ponds and streams

,

and on the ston es, or on th e leaves and stems of sub
merged pl an ts

,
they always come to the surface to

resp i re free ai r, and can , when there , to use Dr. John
ston

’

swords, make the water a l iqu id pavemen t
,

” along
whi ch they creep by an undulatory moti on of th e foot

,

bu t wi th th e body and shel l i n a reversed posi ti on .

“W hen thus suspended
,
they wi l l sometimes relax thei r

hol d and drop at once to the bottom
,
from which i n

gen eral they emerge by crawl i ng up some sol id body
but occas i onally I have seen them r i se up d i rect through
the water .” W hen the ponds are dr i ed
up , the Pond Snai l s bury themsel ves i n the mud ,
strengthen the outer l ip by an i nternal r ib

,
and cover

the month by means of a membranaeeous ep iphragm
,

l ike the land snai ls.



Paras — MOLLUSCA.

GENU S PHYSA .
—The Bubbl e Snai l s h ave a s in i stral

shell, of an ovate form , spi ral , th i n , and pol i shed. The
aperture i s oval , rounded i n fron t, th e i n ner l ip spread
over the l ast wh irl

,
and the ou ter l i p acu te. The speci es

may easi ly be recogn ized by th ei r brigh t p ol ished sur
face

,
and the ir si n i stral or l e ft - handed whirls. The

Physas are ch i efly found i n cl ear runn ing streams and
i n fountai ns

,
seldom i n stagnan t water. They appear

to be very qu i ck i n thei r m ovemen ts
,
and when touched

or al armed
,
they only arrest th ei r progress for a momen t,

and then go on agai n wi th out furth er hesi tation . W hen
fl oati ng on the surface of th e water, they possess the
p ower of le tti ng th emsel ves down gradual ly by mean s
of a gl u ti nous thread aflixed to th e surface ( as i n the case
of L ite

'

Opa
— see p . 204) an d when kept i n a gl ass vessel ,

they have been observed frequentl y to p oise themse‘ves
on thei r foot

,
and rap idly vibrate thei r shel l s. The

Physas are n ot so numerou s i n species as th e L ymncece,
but are widely d iff used

,
bei ng found i n Europe , Nor th

Ameri ca, South Africa
,
India , an d the Phi l i pp i ne

Isl ands. This fam ily and genus are represen ted on

Plate 7, fig . 1 (Physa
THE GENUS PLANORBI S d i ffers very much i n ap

pearance from th e two preced ing genera. The shel l
i s discoi dal

,
i nstead of spiral

,
wi th a depressed spire

and numerou s wh irl s, which are visibl e on both s ides .
The mouth i s crescen ti c , and the p eris tom e i s th i n ,
sharp

,
i n compl ete . th e upper m argi n proj ect i ng. The

spec i es are numerous
,
upwards of si xty havi ng been

described , an d are i n a great major i ty of in stan ces
nat ives of temperate c l imates

,
as Europe and North

America, &c . , though a number are fou nd al so in Indi a
andChina. L ocomotion i n th ese an imal s is sl ow ; and
i t has been observed i n the case of a common Bri ti sh
speci es (P . corneas) that when i rri ta ted, i t discharges
a purpl e flu id from un der th e m argins of th e mantl es

,

simi lar to that of th e Scal ari a ( se e p . bu t wh ich i s
of so fugi t ive a nature that n o means tried ye t have
been abl e to preserve i t .
THALASSOPHILA— MAR INE SNAI L S .— In th i s group

the an imal s have n o disti nct tentacl es
, or th ey are

PrznoronA.

expanded so as to form a fron tal disc
,
upon the fron t

part of wh i ch are pl aced the eyes. They are ei ther
m arine i n the i r habi ts

, or th ey l i ve in the vi cin i ty of
th e sea

FAMI LY— SIPHONARIIDJE.

FAM I LY—AMPHIBOLIDZE.

CLAss III.— PTEROPODA (THE PTERorons) .

THE tru e posi ti on of th e Pteropoda i n the n atu ral
arrangemen t of mol l uscous an imals

,
is stil l som ewhat

u ndefined . Some con chol og ists pl ace them between
the Brach iopods and Cephal opods

,
others between the

Gasteropods and Brach iopods . L amarck conce ived
they shoul d be placed between the Gasteropods and
Bi val ves, and M . Bl ai n v i l l e i s of Opin i on that th ey are
i n real i ty on ly a tr ibe of Gasteropods, al l i ed to the
Bullida’ . M . Souleyet supports th is vi ew of th ei r posi
ti on

,
though the structure of th e an imal ev iden tly

en ti tl es them to rank as a disti nct group or c lass . The
an imals resembl e very much th e l arval or young state
of the Sea- snai l s ; and the shel l , when presen t, i s di s
tinctly unival ve an d an al ogous to th e shel l of th e Gas

- teropods. They are
,
h owever

,
much i nferi or to th i s

class of mol l usks
,
and we pl ace th em there fore after

the Univalves i n our arrangement . ~

The S iph onari as have th eir fron tal disc b i l obed an
teriorly, and th e respi ratory orific e covered by a large
fleshy lobe of the mantl e. The shel l is con i cal

,
and

exactly resembles a patel l a, excep t that th e horse - shoe
shaped m uscul ar impressi on is d ivi ded on the righ t s ide
by a deep si phonal groove

,
which ex tends i n the form

of a proj ecti on somewhat beyond the margin . In form
it i s depressly con ical , with the apex su bcentral , and
recurved posteri orly. There i s on ly one genus, S ip/zo
narz

’

a. The species
,
upwards of th ir ty i n number, are

found adheri ng t o rocks
,
l ike limpets, between tide

marks, and are widely extended i n thei r geographi cal
distribut ion . They are m ost n umerou s with i n the
tropi cs

,
being found i n considerabl e abundance i n India

,

th e Ph il ippin e Isl ands
,
Sou th America , the Cape of

Good Hope , Austral i a, New Zeal and, and th e i slands of
th e Pac ific. The fami ly is represented on Plate 7,
figs. 1 , 2, 3 (Siphonaria radiata and granclis) .

The Amphibolas have a subgl obose, spi ral , umb ili
cated shel l , with an oval m outh and a rather expanded
ou ter l i p

,
wh i ch is si n uated behi nd. The surface of the

shel l i s si ngul arly un even
,
and battered as i t were .

The animal s p ossess an Opercul um
,
which is horny and

subspi ral .
Only on e genus

,
AMPH IBOLA, ex ists.

The Amphibol as are found l iv ing i n sal t m arshes near
the sea. They ex ist i n great abundance i n New Zea
l and and Austral ia, l i vi ng i n p ool s of brack ish water ,
an d at parti cu lar seasons burying them sel ves i n th e
sandy mud. The n atives of New Zeal and use them as

articl es of food .

The animal i n most of the spec ies i s i n cl osed i n a
th i n shel l

,
which is e i ther con ical

,
cyl i ndri cal

,
or sub

gl obul ar. I t is symmetri cal , and consists of a dorsal
and a vent-ral pl ate u ni ted

,
wi th an an teri or

,
transverse

,

con tracted open ing for the head, and l ateral sl its for th e
passage of certain l ong filiform processes of the mantl e .
The sexes are uni ted i n the Same i ndiv idual .
The Pteropods are amongst th e most beauti ful of al l

th e Mol lusca, but are sel dom seen al i ve except by those
whose business is i n the great deep.

" In consequ en ce
of th e great fragi l i ty of the i r sh el l s, they avoi d the
shore

,
and are general ly met

_wi th only i n the Open
ocean . They are th e most en ti rely n atatory of all th e
an imals of th is k ingdom . Created," says Dr. John
ston , “ to occupy the high seas, they are organ ized in
eviden t apti tude to th e p l ace assigned them

,
with a

l igh t sh el l
,
which aff ects n ot their buoyancy

,
and wi th
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GENU S L IMAC INA .
—Tl) is i s the only genus i n the

fam i ly ; th e shel l i s subgl obose, with a Sl ightly raised
sp ire

,
the l as t wh irl obscurely keel ed, and the ax is

umbi l i cated .

L. ARCTICA is th e best kn own species, and is
extremely abundan t i n the North Sea, where it forms
an important ar ticl e of food for th e whal e . I t was wel l
kn own to some of our early arc ti c voyagers, and is

often m en ti on ed by th em . Peyrére, i n his H i sto i re
daGreenl and ,” cal l s i t, a l i ttl e b l ack sp ider . Martens,
i n his V oyage into Spi tzbergen and Green land ," cal l s
i t th e “ snai l sl im e fi sh ," and tel l s u s that they “ swim
i n great numbers i n th e sea

,
as numerous as the dust in

th e su n
,

" whilst Otho Fabri ci us, i n his “Fauna of

Greenl and
,

" gives us a ful l and very i nteresting descrip
t i on of i t.

ORDER II.— GYMNOSOMATA (SHELL - LESS PTEROPODS) .

Tnnsn naked - bodied or Shel l - less Pteropods are d ist i n
guished from the preced ing order by the i r body being
destitute of a shel l . I t i s c omposed of three fam il i es ,
none of them contain i ng m ore than a few speci es, and
very few of these be ing much known. No doubt many
more species wi l l b e di scovered floati ng on th e seas of
warm lati tudes ; but at presen t th e most i n teresti ng are
one or two found i n our Northern Ocean .

FAM I LY— CLIONIDfE.

The Cl i os have a fusiform body , furn i shed wi th two
fi ns

,
an d a central foot- l ike appendage . Their h ead i s

furn ished with a seri es of con i cal promi nen ces on each
side

,
which probably represen t rud imen tary tentacl es ;

th ey are re tractil e
,
and furn ish ed wi th n umerous m icro

SCOpic suckers.
THE GENUS CL IO i s th e best known of the

fami ly
,
as one of the Speci es bel onging to i t i s a nati ve

of our arcti c seas , and has been frequently observed i n
i ts nati ve haunts by our arcti c voyagers.
THE CLIO BOREALIS is a smal l , gelati n ous, pel lucid

creature of a pal e bl ue col ou r, wi th a scarl et mouth and
ex trem i ty. Dr. Scoresby says that i t occurs in vast
n umbers i n some si tuations n ear Spi tzbergen . Phipps
remarks Our fi sh ermen cal l them by the name of
W hal e - food

,

’ and are of th e same opin i on with Mar
tens

,
who says they are the ch i ef food of the whalebone

whale." Martens
,
i n h i s V oyage i nto Spi tzbergen

,

"

tel l s us that they are cal l ed the Sea May - flie.

"
I am

of op in i on, he says , “ that the b i rds feed upon them
,

because the lambs, figeon- dz
'

vers, and parret divers are
pl en ti ful ly seen in those places where these fish or sea
i nsects are se en .

”

FAM I LY— PNEUMODERMIDJE.

FAM I LY— CYMODOCEIDZE.

The -Cymodoceas have the body divided i n to two
parts

,
and are furn i shed w i th four wings or fins, the

tw0
'

upper broad and rounded, the l ower n early l inear .
The fami ly contai ns one genus, Cymodocea, and th is
genus only one Speci es, C'. diaphana—a diaph anous,
transl u cen t

,
l i ttl e creatu re

,
with the scarl e t vi scera

sh in ing through i t. I t i s found i n th e Al anti c Ocean .

CLASS IV .
—CONCHIFERA (BIVALVES) .

THE Bivalves c ome nex t to the Un ivalves i n variety
and importan ce an d though i n th e n umber of species
th ey are inferi or , they exceed th em i n the number of
i ndividuals. They are al l aquati c , the greater propor
tion being mari ne

,
and are widely diff used over th e

gl obe
,
ranging from low water mark to a depth of more

than two hundred fathoms. The an imals have n o dis
ti nct head— hence cal l ed by many natural i stsAcephala,
orheadl ess—no ten tacl es, and ( i n by far thegreater num
her at l east) no eyes. The mouth is con cealed between
the folds of th ei r man tl e ; i t i s s i tuated near the fron t of
the base of the foot

,
and is provided l ateral ly wi th two

pai rs of elongate fleshy l i ps
,
form i ng l amel l arpalpi. I t

possesses no teeth , and the creatures thus can only

sei ze upon such particl es as the water floats with i n
the i r reach

,
or which are brough t n ear th e month by

the currents that are c onti nual ly c i rcul ating with i n the
cavi ty of th e mantl e . These curren ts not only serve,
but supply water to the gi l l s for aerati ng the bl ood ;
they are produced by the acti on of a n umber of c i l ia
that cl othe the gi l l s. The foot of the Bi val ves has
some anal ogy with tha t organ i n th e Gasteropods, being
formed by the u nder part of th e body, but i s n ot so
wel l adapted for l ocomotion as i n these latte r mol lusks.
Instead of formi ng a flattened disc as i n them , i t i s
gen eral ly l ateral ly compressed and keel ed— (see fig.

228, Venus verrucosa)— though i ndeed there are many
e xceptions to th is ru le . In the Oyster an d Scal l op

The Pneumodermons have a fusi form body, and the
head i s provided with arms furn ished wi th pedicel led
suckers. The wings or fi ns are rounded, en ti re, wi th a
cen tral foot - l ike appendage placed at th e base of the
head . The gil l s are placed on th e b inder part of the
body . There are four genera i n th is family, each distin
guished from the other ch i efly by the gi ll s.
THE GENU S PNEUMODERMON has them i n the form

of a four - l obed l eaf at the ex trem i ty of th e body.

SPONGIOBRANCHIA has them i n the form of a pro
minen t spongy ri ng near th e end of th e body.

Tarcnocvcw s has th em i n th e form of a ci l i ated
ri ng round the m iddl e of th e body

,
on e round the

base of the head
,
and another on the h i nder end of th e

body.





S ipHONOPnona.
—MOLLUSCA.

— a BR IDE .

SUB- CLASS I.— SIPHONOPHORA.

Tms great group is di vided i nto two or less separate— I I. PHOLA'

DACEA
,
i n wh ich the s iph ons

s uuacea, i n wh ich the s iphons are in gene are un i ted.

ORDER I .
— VENERACEA.

IN th i s order the b inder margi n of th e mantl e i s fur
h i shed wi th two m ore or l ess el ongated s iphons u nder
the posteri or adductor muscl e , which are to a great er
or l ess degree separated from each other, and prov ided
wi th a large fan~shaped muscle on each side

,
for th e

pu rpose of retracti ng them i n to th e shell when th e
an imal fears ex ternal danger. The gi l l s are short, and
n ot produced i nto the canal of the s iphon

, and th e foot
is general ly lamell ar or el ongate.

FAM I LY— VENERIDZE.

Th is fam ily
,
wi th wh i ch We begi n , i s a numerou s

one, and is remarkabl e for the el egant form s and

vari ed col ours of th e shel l s of many of the sp ec ies
whi ch bel ong to i t. The an imal s h ave a l arge

,
com

pressed
,
tongue - shaped foot

,
by means of whi ch they

crawl ; and shor t un equal siphons, u n i ted som etimes
for a considerabl e porti on of the i r l ength . The shell
is regul ar, closed , or sometimes sl igh tly gaping ; gene
rally free

,
seldom burrowing ; suborb icu lar i n shape

or obl ong. The h inge has usual ly three diverg i ng
card i nal teeth i n each val ve

,
and the b inder l a teral

tooth
,
when presen t

,
i s compressed

,
and forms a part

of the marg in of the Shel l ; the l igam ent is extern al ,
marg i nal . The muscul ar impressi ons are smooth and
pol ished

,
and the pal lial l i n e i s s i nuated . The an imals

of th is fam ily are all mari n e , free , and possess con
siderable l ocomotive p owers; a few on ly burrowing i n

,

or perforating rocks . They are found i n all parts of
the world , though there i s n ot mu ch known of the i r
hab i ts. Some of them ,

however
,
are eaten by man i n

d i ff eren t parts of the worl d
,
and are even esteemed a

del icacy. Their taste
,
we are told

,
is stronger than that

of oysters
,
and one m ust be h abi tu ated to i t

,
to rel ish i t.

The Venus shell appears to have been h eld in honour
by the anci ents

,
and ded i cated to the Goddess of Love.

The shel l s of th e Venerz’dazshow l i ttl e organi c structure
,

and the i r tex ture is very hard
,
approachi ng the por

cellanous un ival ves i n densi ty
,
an d in the absen ce of

almost any trace of an imal m atter . The Speci es are
very n umerous

,
upwards of five hundred and fifty being

i ndi cated or described i n M . Deshayes‘ Catal ogu e of
th e Venerz’dce i n th e Briti sh Museum . They differ
amongst themselves cons iderably i n form , number , and
structure of the teeth

,
the shape of th e palli al impres

s ion , &c. , so that for conven i en ce sake they have been
formed i nto no fewer than Sixteen genera . W e wi l l
only menti on a few .

GENU S An emia— This genus has an orbi c ul ar
,

compressed shel l
,
deepl y l unul ate u nder the beaks , and

the h inge i s provided wi th three tee th i n each va lve .

The si n us of the pal l i al impressi on is deep
,
ob l iqu e

,

tri angul ar , an d sharp - poin ted . The surface of th e
val ves i s usually con centrical ly grooved

,
and of a pal e

,

or even wh i te col ou r .
Genus CYTHEREA — This genes has a

very sol i d, smooth , ve n tri cose shel l , of a m ore or l ess
transversely ob l ong

,
or ovate form ,

wi th three cardin al
t eeth ia the hi nge i n each val ve

, and a small c
'oni cal

anteri or tooth beneath the n early obsol ete l unul e . The
h inder l ateral tooth i s always l ightly crenulated or
str iated

, and the si n us of the pal l ial impress ion is
moderate

,
and angul ar posteri orly . The surface of th e

val ves i s generally smooth and sh in i ng
,
and covered

wi th a ful vou s ep iderm is.
Genu s CUNEUS (M eroe) .—Tbis genus is remarkabl e

for the compressed
,
ovate - tr igonal shel l

,
having the area

of th e l unu l e deeply excavated
,
and the margins of the

she l l regu l arly toothed .

GENU S TR IG ONA .
—Thls genus has a tri angul ar ,

wedge - shaped shel l
,
with very prom i nen t beaks

,
an d

an i nd i sti nct l unul e , The h inge is provi ded wi th
_three

and sometimes four card inal teeth
,
and a smal l anter i or

one . The h inder l ateral tooth i s to rn and di vided ; the
i n ternal m argi n of th e val ves i s en t i re

,
and the pal l ial

si n u s rounded
,
short

,
and horiz ontal . The sh el l s are

u sual ly th i n and g ibbous
,
an d are frequently covered

w ith a gl assy - l ooking ep iderm is.
GENUS DI ONE.

—This gen us
,
as represen ted i n Plate

10, fig. 1 , by DIONE CH I O NE, has an ovate , t ransverse ,
inequ il ateral sh el l , with th e in teri or margins of th e
val ves often thi ckened. The h inge has three card inal
teeth i n each val ve

,
and a smal l anteri or teeth under

the l unul e . The hinder l ateral tooth is simpl e
,
ne i ther

torn nor stria ted ; and “the pal l i al s i nu s i s wide, deep ,
an d somewhat ovate . The shel ls are often i nflated

,

and thei r surface is e i ther smooth , su lcated, str iated, or
lamell ar.
GENUS Glace—Th is genus has an ovate , somewhat

triangu lar
,
sol i d shel l , depressed at th e beaks. The

hinge has three card inal teeth i n each val ve , and there
i s scarcely any trace of a pal l ial si nu s. The ex ternal
surface of th e val ves i s smooth

,
or con cen tr ical ly stri ated

or grooved .

GENU S VENU S .
— Tllls genus, as now

.

restri cted , has
a thi ck , turgid, ovate shel l , with a prom inen t l igament ,
a d i stinct l unul e, and a smal l , often obl iqu e pal l ial
s inus . The h inge i s th ick , and possesses thre e teeth
i n each val ve

,
which are d ivari cate , and sometimes

bifid. The surface of the shel l i n th is genus is e i ther
warty , or ornamented wi th concentri c r ibs or striaz or
l amel lae , or they are decussated by long i tu d inal furrows.
a us MERCENARIA.

— Thls genus has a triangu
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ven tricose , smooth , or con cen tri cal ly striated. The
h i nge is n arrow

,
and has i n m ost cases two short m ode

rately di verging card i nal tee th i n each val ve. and two
el ongate , smooth , compressed , l atera l teeth i n one

val ve , an d one i n th e other. The species are al l smal l
,

and are for the most part nati ves of cool cl imates .
They i nhab i t fresh - water lakes

,
ponds, streams, and

d itches
,
and are general ly found buried i n th e mud .

The Bri ti sh Speci es wh i ch h ave been observed are ovovi
viparous, the fry be ing hatched i n th e i n ternal branchiae .
They bre ed readi ly i n confinement

,
an d often exh ibi t

whe n young considerabl e acti v i ty
,
cl imbing abou t sub

merged plan ts
,
and often suspending themselves by

byssal threads.

FAM I LY TELLINIDZE’.

The Tel l ens are numerous
,
often remarkab le for

el egance of form , del icacy of sculp tu re , and be auty of
col ou r . Many of them are th i n

,
fragil e

, and com
pressed ; and th ough a strong general resemblan ce may
be observed to exi st th rough ou t the fam i ly

,
yet many

m od ificat i ons of form
,
and considerabl e d iff eren ces i n

the structure of the h inge occur
, so as to compel

th ei r separati on i n to a number of d isti nct gen era
.
The

an imals , however , are s trik ingly sim il ar , and are par ti
cularly n oti ce abl e for having the si ph on s very

- l ong
and sl ender, an d the foot ben t so as to form a sor t of
e lbow. The sh el l i s al ways free

,
compressed

,
and

regul ar ; th e h inge i s n ever furn i shed w i th m ore than
two card in al tee th ; and th e l ateral teeth are e i ther on e
i n each val ve or are obsol ete. The l igamen t in some
i s ex ternal , i n others i n ternal , and the pal l i al Si n us i s
u sual ly very l arge. Though the shel ls are of ten pai nted
av i th glowing hues , yet the an im als are said to be alm ost
always wh i te and col ourl ess. One or two

,
as Tellina

Gerri, are used as food ; an d i n India th is l atter speci es
forms a favouri te d ish cal l ed bacassan

,
which old

Bu inphius extol s as “ th e most gratefu l of al l k i nds of

GENU S TELLINA.
— This genus

, as now restricted
,

has an ovate shel l , obl ong , or rounded posteri orly, and
pecul iarly marked w ith a fold or si nu os i ty on the
b i nder s ide . The speci es vary m uch

,
h owever

,
i n

form and appearance ; some are el ongate tran sversely
(sec Plate 10, fig. 2, Tellina radiator) ; o thers are
oval and rough ex tern al ly ; others, again, are nearly
orbi cul ar ; one or two have one val ve flat ; whil e both
val ves i n oth ers are remarkably deep . In sculp ture
they are equal ly various ; som e h ave one val ve stri ated,
the other plai n ; others have the external su rface very
rough ; others, agai n , qu i te smooth. The hinge teeth
are compressed ; the l igamen t external, prominent ; and
the pal l i al si nu s very wide an d deep . The Tel l ens l i ve
i n sand or sandy m ud , buri ed beneath the su rface ; th e
maj ori ty at l ow water - mark, though some occur at
cons iderabl e depth s. “ The an im als have the power of
l eap ing from the surface by means of thei r muscul ar
foot " (Adams) ; and no doub t th i s power i s i ncreased
by the elbow- shaped bend i n that organ

.

GENU S PSAMMOBIA.
—Thi ! genus ( some of th e spec i es

ofwhich are known by the name of th e Setting Suns ”)
have an obl ong, compressed shell

,
sl ightly gapi ng at

both ex trem i ties, andmore or l ess angul ar at the h inde r
s ide . The l igament i s ex ternal , promi nen t ; th e h inge
prov ided wi th two teeth or a si ngl e bifid tooth i n one
val ve

,
and only one i n the other ; and the pal l ial Si n us

i s deep. External ly, they are e i ther smooth or radiately
stri ated

,
an d th e in tern al margin i s fi nely crenul ate.

GENU S SANGU]NOLAR1A.
— This genus has an equ i ~

val ve
,
oval

,
compressed shel l

,
attenuated at the binder

end
,
and gapi ng a l i ttle at both extrem i ti es . The

l igament
,
whi ch i s external

,
is very conspi cuou s on a

promi n en t th i cken ing of th e h inge marg i n
,
and the

pal l ia l si nu s is very deep .

GENU S SEMELE — Th is genus has
a rounded

,
subequi l ateral shel l , with the beak s turned

forwards. The h inge i s prov ided w i th a Sh or t externa l
l igament

,
a l ong

,
obl iqu e i n ternal carti lage , and th e

tee th are two cardinal in- each val ve
,
and di sti nct, el on

gated l ateral tee th i n th e right val ve .
GENUS DONAX or Wedge

- shell.— This genus has a
strong

,
more or less wedge - shaped sh el l , th e hi nder sid e

being much shorter than the
_

anterior, or as it were ,
tr uncated . The l igamen t i s shor t

,
external

,
th e h inge

furn ish ed w ith two card inal teeth i n each val ve , an d
one or two l ateral te eth , and the pal l ial si n u s i s wide
and deep . The external su rface i s sm ooth , radiatel y
striated or decussated

,
an d covered wi th an epidermis .

The i n ner m argi n i s general ly crenu l ated. W hen th e
an imal moves

,
i t does so by a su ccess i on of shor t l eaps,

and th is pecul i ar m ode of progressi on has been wel l
descri bed by Dr. J ohnston as observed i n the common
D onaa: trunculus of our own Sh ores. W hen i t i s abou t
tomake a Spring," says th e Doctor, i t fi rstly, by appro
priate moti ons of the foot, pu ts th e shel l on th e poi n t or
summit, as i f aware that th is is the posi ti on the most
favourabl e of any to avoid th e resistance wh ich the
sand opposes to the moti on . I t th en stretches ou t the
l eg as far as possible , makes i t embrace a porti on of th e
shel l

,
and

,
by a sudden m ovement similar to that of a

spri ng l e t l oose
,
i t strikes the earth with i ts foot and

eff ects th e l eap .

"

GENU S IPH IGEN IA Capsa) .— This genus has a
nearly equ i l ateral , transverse , smooth shel l , covered
wi th a th in

,
ol i vaceous epiderm is. r‘I

‘

he b inge i s pro
vided wi th two cardinal teeth i n th e righ t val ve, and
one cardin al and two nearly obsol ete l ateral teeth i n
the le ft valv e. There are only a few spec ies k nown

,

and these are found i n estuari es i n Braz i l , Cen tral
America , and Sen egal . They bury themsel ves at a
smal l depth i n the sand

,
where th ey are sa id to l i e with

the posteri or part upwards, to faci l i tate th e influx of the
water for resp i rati on .

GENUS GALATHEA.
— This gen us has a remarkably

th ick
,
trigonal

,
wedge

o shaped, smooth Shel l , covered
wi th a smooth , ol i ve ep iderm i s. The umbo is generally
eroded ; th e short, external l igamen t i s prom inen t an d
turned, and the h inge is th i ck and furn i shed with two
l arge th ick cardinal teeth i n on e val ve an d one i n th e
other

,
and two ind isti nc t l ateral teeth . W hen young

,

th e teeth are l ik e those of th e preceding gen us
, [phi

gem
’

a, but as the shel l en l arges i n Size and i ncreasesi n
th i ckn ess

,
the teeth i ncrease i n si ze and becom e sub :

di vided i nto separate lobes. Two spec i es are known
,

both i nhabi tants of th e sandy flats of th e Ni l e and the
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r i vers of \Vestern Afr ica
,
as high as twen ty mi l es from

the sea.

GENU S SCROBICULARIA .
~ —This genus, form i ng the

type of a small fam ily Scrobz'culariz'dce, has an oval ,
thin, c ompressed shel l , and the cart i lage is i n tern al , and
S i tuated in a shal l ow, tri angu l ar p i t. The Spec ies of
shel l upon whi ch the gen us i s founded

,
i s a nati ve of

our own Shores
,
and is found l i vi ng buried ver tical ly

fi ve or six i n ches deep . The most remarkabl e c i rcum
stan ce in the h is tory of th i s Shel l

,
perhaps

,
is th e num

ber of names by whi ch i t has been descr ibed .

FAMI LY—MACTRIDfE.

The Mactras have an equ ival ve
,
trigonal shel l

,
which

i n some i s c l ose and in others sl ightly gap ing, and i n al l ,
c overed wi th a th ick ep iderm is. The hinge is furn ish ed
wi th two d ivergi ng card inal teeth i n each valve , th e
central on e be ing lam i nar and folded

,
and usually wi th

an anteri or and posteri or l ateral tooth
,
those of l eft

valve being S ingl e, and those of right doubl e . The
carti l age i s i n ternal

,
and is pl aced i n a deep tri angu lar

p i t beh ind the card i nal teeth . The pall i al s i nu s is
Short and rounded .

THE TRUE MACTRAS (BIactrince) have a m ore or
l ess trigonal she l l

,
nearly c losed behi nd . The an terior

h inge tooth is b ifid or tri angular, and the l ateral teeth
are disti nct

,
wel l de vel oped

,
and lam inar. They i nhabi t

sandy coasts at various depths
,
though the maj or ity

,
and

especi al ly the l arger kinds
,
are l ittoral . The

_

animals

are acti ve and powerfu l for the ir si ze
,
and l i ve bur ied

i n the sand at a smal l depth ben eath its su rface.

“ The
foot can be stretched out considerab ly

,
andmoved abou t

l ike a finger ; i t is also used for le ap ing .

” Woodward. )
The Bri ti sh spec ie s aff ord food to the s tar—fishes and
whelks, and Mr. Alder i nforms us that one spec i es

,

Jlf aclrd subtruncata, a common one in th e i sl and of
Arran , is col l ected by the natives to feed the i r p igs
wi th . There are several gen era i n th e M actrz

'

nce
,

charac terized ch i efly by the posi t i on of th e l igament .
I‘bese genera are M actra

, Schizodesma, s
'

sula
,
211 uli

Ma
,
and Gnathodon. The fam i ly is represen ted i n

Plate 10
,
fig . 3 , by a Bri ti sh spec ies,M actra stultorum.

GENU S GNATHODON.
—Thls genus has an oval

,
ven

tricose, th i ck and smooth shel l , wi th eroded beaks and
an ol i ve epiderm is. The hinge i s furnish ed with two
card inal teeth i n one val ve , and one i n th e other, and
the l ateral teeth are doubl ed i n the righ t val ve

,
el on

gated and stria ted transversely. The l igamen t i s
i nternal and placed i n the upper edge of th e deep

,
cen

tral carti lage p i t.
GNA’

I
‘
HODON CUNEATUS— perhaps the only speci es

of thc genus— i s a nat ive of New Orl eans
,
and was

formerly eate n by the Ind ians. It l i ves i n vast n um
bers i n the extens ive flats bel ow Mobil e

,
burrowing

three or four i nches beneath the surface of the sand
,
i n

wh i ch n umerous depressi ons i ndi cate wh ere they are
to be found . The water th ere i s on ly bracki sh , though
there i s a tide of three fee t. Banks of dead shel l s

,
th re e

or four feet th ick
,
are foun d twenty m i les i nl and

,
and

Mobi le is bu i l t on one of these banks. “A deposi t
composed ent i rely of two ex isti ng Shel l s i n a subfossi l
state, the Cyrena Carolinenszls, and more especial ly the

FAM I LY—PAPHIIDZE.

Rangz
'

a cyrenoides of Des Moul i ns ( : Gnatbodon

cuneatus) , e xtends al ong the whol e Shore of th e Gu l f
of Mexi co from Pensacol a to Frankl i n i n L ou isi ana,
bends roun d Mobil e bay

,
Lake Pontchartra in

,
and

ranges across the del ta of the Miss i ss ippi immed iately
above its marshes

,
a total dis tance of n early th ree hun

dred m i l es
,
and probably much furth er ! It is remark

abl e tha t the shel l s occ ur i n beds wi th scarcely any
admixture of sand or earth

,
and they are consequently

found extremely useful in repai r ing roads and pav ing
the streets of the ci ty . They are dug from the surface
of th e soi l

,
both on th e main Shore and the isl ands of

the bay. These deposi ts border th e bays of the G ul f
of Mexico

,
between Mobil e and NewOrleans , and they

occur i n the v ici ni ty of Frankl i n , L ou i si ana. The
Ohandeleur Isl es

,
betwee n Mobi le bay and the del ta of

th e Missi ssippi
,
consist ofdeposits of these shel ls covered

by a fert i l e soi l ." (Johnston— Report of BritishAssocia
tion. ) The road from NewOrl eans to Lake Pontchar
trai n ( si x m il es) i s made of Gnathodon shel ls procured
from the east end of th e l ake

,
where there isa mound

of them a m i l e l ong
,

fifteen feet h igh
,
and twenty to

six ty yards wide. In some places i t is twen ty feet above
the l evel of the l ake — (Lyell, i n Woodward. )
THE LUTRARIAS or “ Otter shel l s ” (L ulraru naz)

have obl ong or el ongate shel l s
,
gap ing a t both ends

and covered wi th an ep idermi s. The pl ate on wh ich
the cart ilage is fixed is prom i nen t

,
and has on e or two

sm al l teeth i n fron t of i t i n each val ve. The l ateral
teeth are very smal l

,
rud imen tary

,
often obsol ete . The

pal l ia l si nus i s deep
,
hor izon tal . The Otter Shel l s are

found i n var iou s parts of th e world . They l i ve h ab i
tually buri ed i n the m ud, fixed i n a verti cal posi ti on

,

and are princ ipal ly m et wi th i n estu ar i es
,
at depths

varying from low water to twen ty fathoms . Severa l
genera have been found i n th is group.

This fam ily
,
composed of th e genera , Popln

’

a
,
M eso

desma,D onacilla, and Anapa,have an equ ival ve , cl osed
Shel l

,
wi th the c artilage i n an in tern al p i t, and w i th a

s imple compressed cardinal tooth and a rudimen tary
process i n the pl ace of the second tooth . The form of
the shel l i s various . The Paphz

'

as are ovate, somewhat
tr igonal

,
truncated beh ind

,
and sl ightly keel ed . The

M esodesmas are transversely ovate shel l s , with the h inge
i n the m iddl e . The D onacillce are wedge- shaped she l ls ,
with the h inge at on e end. These shell s l i ve i n sands
i n New Zeal and and other parts of the world , and some
times are found i n estuar ies.
GENUS GLOSSUS ( z Isocardia) , th e “Heart Cockl e .

—This genus
,
forming th e type of a smal l fam ily ,

Glossidae, has a pecul iar h eart- shaped shell , whence its
Engl ish name . I t i s ven tricose

,
equ i valve, smooth or

furrowed external ly
,
wi th prom i nen t con torted beaks ,

and a h inge consisti ng of two very obl iqu e card inal and
two l ateral teeth i n each val ve , th e anteri or be ing some
times obsolete . The ligamcut is ex ternal , and there i s
n o pal l ial S i nus . Mr . Bulwer, who had an opportun ity
of watch ing our Brit i sh speci es, Gloss as cor, al i ve ,
tel l s u s that on being placed i n a vessel of sea- water, the
valves of the She ll gradually opened ; the fee lers or



Gam ma — MOLLUSCA.
— Cannrxnaz.

ci l i ated fri nge of th e upper or ifice of th e m antle m oved
sl owly, as if in search of an imal cul a. Hav ing remai ned
i n th i s posi ti on abou t ten m i nu tes , water was ej ected
w ith considerabl e force from th e l ower orifi ce

,
which

t i l l n ow had remai ned moti on less. The expulsi on of
the water appeared to be eff ected by a sudden contrac
ti on of the m uscl es

,
because th is was n ever don e wi thou t

the val ves nearly cl os ing at the same tim e. After a few
seconds th e val ves gradual ly returned to th e i r open
posi tion

,
and remai ned qu iescen t as before

,
til l the water

was agai n ej ected wi th a jerk . The Heart Cockl e
burrows i n sand

,
forci ng i ts way by means of its sharp

poi nted
,
tr iangu lar foot

,
l eaving only the s iphonal

open ings exposed . Only five spec i es are known , one of
wh ich i s an i nhab i tan t of the Bri ti sh seas and the
Med i terran ean

,
and the oth ers are nati ves of Chin a

and the Ph i l ippin e i sl ands .

FAM I LY— CHAMIDfE.

The Chamas have an i n equi val ve , irr egular shel l ,
adhering to o ther substances

,
as rocks , shel l s, and coral s,

by the outer surface of on e of th e val ves
,
u sual ly th e

le ft on e. The beaks ar e rec urved
,
u nequal

,
and the

h inge i s composed of two tee th i n on e val ve , and a
singl e large tooth i n th e other. The val ves external ly
are general ly fol i aceous

,
an d vary very much i n form

and col ou r. Thei r shape i s usual ly determ i ned by the
body to wh ich they are fixed . The species are alm ost
al l from trop ical seas

,
and they especi al l y aff ect coral

ree fs . The genus is represented i n Plate 10
,
fig. 4 , by

Ulcama lazarus.

FAM ILY— ANATINIDIE.

The Lantern - shel l s have usual ly a thin,
brittle, oblong,

often i nequi valve shel l
,
gaping at th e b inder extrem ity

,

with a nacreous i n terior
,
and general l y a granul ar or

spi nu lose exteri or . The h i nge i s obscurely tooth ed
,
the

card i nal teeth being rudimentary ; the l igament is ex
ternal

,
th in

,
and the carti lage is i n ternal , pl aced i n a

p i t i n each val ve
,
and furn i shed with a pecul i ar shel ly

hi nge - pi ece or ossi cl e
,
which is placed before i t, or

sometimes so as to cover the whol e of i ts surface.
The fam ily contains several genera.
Genus ANATINA or LATERNULA.

—Tb ls genus , th e
L antern- shell, has a ven tr icose, th i n and transl ucen t
sh el l

,
of an oblong form

,
gaping and attenuated a t

the b inder ex trem i ty . The beaks
,
which are directed

backwards
,
are fissured or sl i t external ly , and are sup

ported i n ternal ly by em obl iqu e plate . The carti l age
p i t i n th is genus i s pl aced on a proj ect ing spoon - sh aped
process

,
wh ich is furni shed i n fron t wi th a transverse

,

l i near oss icl e . The external surface of the val ves is
hispid

,
or roughened with cal careous poi nts .

GENUS THRAC IA.
—' Tl) ls genus has the carti l age

pl aced on a thick
,
not promi nen t, cal lou s process on

the h inge marg in
,
and has a crescen ti c ossic l e . Som e

of the species are found i n crevices of rocks, and in the
burrows of Saxz'ccwa, and have i n consequence been
sometimes m i staken for boring shel l s .
GENU S CHAMOSTREA .

—Thls genus has a shel l
vary ing considerably i n . form . and appearance from

the typi cal spec i es of Anatinidae
,
but has the i nternal

carti l age and ossi el e pecu l iar t o th e fam i ly. The sh el l
i s i n equ i valve

,
l ike that of the Chama, sol i d, and attach ed

by the an teri or side of th e deep and strongly - keel ed
right val ve. The l eft val ve is flat, and has a con i cal
tooth i n fron t of th e car ti lage, which is furn ished w ith
an obl ong

,
curved ossi cl e

,
n ot u nl ike th e human cl avi cl e.

As yet only on e speci es i s k nown i t i s a native of th e
seas of Austral i a.

FAM I LY— CARDIIDE .

The Cockles have a regul ar, equ i val ve , u sual ly in
flated, and more or . l ess hear t—shaped shel l , general ly
ornamented with rad iati ng r ibs and furrows . The
marg ins i nter iorly are cren ul ated ; the l igament i s ex
ternal

,
sh ort

,
and promi nen t

,
and the h inge is composed

of two obl ique cardinal teeth , and two el ongate, l amel lar
lateral s i n each v al ve . The pal l ial l i ne i s simpl e , or
sl ightly si nu ated beh ind. The animal s have th e foot
angul arly bent beh i nd , enabl ing them to make l eaps,
prodigi ous i n proporti on to the i r si ze—the Cardium
norvegicum bei ng said to be abl e to eff ec t such j umps
as to spri ng ou t of the vessel i n wh i ch i t i s h el d i n
cap tiv i ty . The species of th i s fam ily are very numer~
ous

,
upwards of two hundred having been descr ibed ;

and are d istr ibu ted over the whol e worl d , from north
to so uth

, from east to west, and range from the sea

FamiLY—MUTELIDZE Iridinidce) .

Notwi thstanding the fluviatile habi tat, and Um
‘

O- l ike
general appearance of th e shel ls of th is fam i ly, they
come i n to th is sub - order

,
as we fi nd the an imal having

the man tl e l obes un i ted and produced i n to two separate
siphons . The shel l s are sol i d

,
obl ong, equ i valve , pearly

wi th in
,
and externally co vered wi th a hard pol ish ed

epi derm i s. The h inge i s l arge , l i n ear, and ei ther
toothed or toothl ess. The species of th is fami ly are al l
n ati ves of fresh water

,
an d are found ei ther i n Afri ca or

South America .

GEN US MUTELA — This genus has an in
equ i lateral

,
transverse shell

,
with the h inge margi n

smooth
,
wi thou t teeth

,
and attenuated towards th e

beaks
,
wh ich are smal l

,
rec urved , and nearly straigh t.

The spec i es of M utela are nati ves of the ri vers of

Africa . One i s found i n th e Ni l e (M . exotica) , and
the valves are used by the n ati ves of Egypt as spoons
i n measur i ng oil, butter, and diff eren t ki nds of pro

visi ons.
GENUS PLEIODON.

— This genus ( represen ted i n
Pl ate 10, fig. 5

,
by P leiodon ovatum) , has an ova te ,

strong
,
and convex shel l

,
wi th the h inge marg in sl ightly

arched
,
which

,
becomi ng broader at i ts extrem i ties, is

furn i sh ed wi th a ser ies of l arge , i rregul ar tee th , or

tubercul ar cren ati ons . The outer su rface of the val ves
i s covered with a dark

,
ol i ve ep iderm is , and the i n teri or

i s bri l l ian tly l igh ted up wi th an iri descen t si l very nacre
generally ti nged with pi nk . The two or three known
speci es are al l from Africa .

The other genera are LEI LA
,
CASTALIA, and HYBIA,

th e speci e s of wh ich are al l n ati ves of the fresh waters
of Sou th America .
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sal t water for a t ime
,
i t h as probably been carried across

seas attached to th e bottoms of ships
,
and i n this manner

i t appears to have reached England
,
and has become

so common i n our canal s as to be m uch more abundan t
than many of our i ndigenous mol lusks. James de
Carl e Sowerby fi rst described i t as Bri ti sh . This was
i n 1824, and h e stated that i t was found in abundance
a ttached to shel l s and timber i n th e Commerc i al Docks

,

and that the an imal was used as bai t for perch . Mr.
S tark found i t i n the Un ion Can al , near Edinburgh , i n
1834 ; and the Rev. J . Berkely observed i t in th e ri ver
Nen i n 1836, though he bel i eved i t h ad been i n troduced
from W isbeach, on timber, i n 1828. Thus i t wou l d
appear to have foun d i ts way i n to Bri ta in at several
po i nts

,
and is n ow common i n many parts of th e country ;

i n L ondon i t has been found i n l arge quanti tie s i n i ro n
water pi pes

,
en crusted with a ferruginous deposi t. on

the Con t i nen t i t is found i n the W olga
,
Danube

,
Elbe

,

and many of th e r i vers of Germany and Belg ium .

Passi ng over th e genus Galeomma
,
we come to the

Cl am She l ls.

FAM I LY—TRIDACNIDfE.

The Cl am Shel l s are sol i d, opaqu e, wh ite shells ,
regu l arly equ i val ve

,
tru ncate an teriorly . The valves

are strongly ribbed ex ternall y
,
and the margi ns den tate

i n ternal ly . The l igament i s external
,
and the h inge i s

furn ish ed with very obl iqu e, i n terl ocki ng teeth. The
Cl am Shel l s are the gian ts among the Bi val ves

,
an d

l i ve attached by thei r byssus to rocks
,
shel l s

,
and coral s .

“They also have the fac ul ty of form ing hol es i n the
surface of th e shel l or coral to wh ich they may happen
to be fixed.

"

GENU S TRIDACNA.
—This genus has a m assi ve

trigonal sh el l
,
ornamented with rad iati ng r ibs and

imbri cati ng fol i ati ons. The valves have a wide gape
cl ose to the beak i n fron t, occupy ing nearl y th e whol e
a nter i or side

,
for the passage of th e large byssus . The

h inge is composed of a s ingl e cardi n al
,
compressed

,

ORDER II. PHOLADACEA.

IN th is order the an imal s have“ i n general a c losed
mantl e

,
wi th two m ore or l ess el ongate siphonal tubes ,

wh i ch are almost always un i ted . The g i l l s are pro
duced beh ind i n to th e i nhal en t or l ower si phon ; and
the foot i s frequen tly more or l ess e l ongated and cl ub
shaped .

FAM I LY— PHOLADIDJE.

The Pholades have a th in
,
wh i te

,
bri ttl e , an d exceed

fugly hard shel l , wi th the val ves un i ted only by a very
th i n l igamen t, gap i ng at both ends, and armed wi th
rasp—l ike imbricat ions i n fron t . The shel l s are ei th er
free or wi thi n a shel ly tube . The hinge i s wi thou t any
cart i l age

,
and has n o teeth

,
bu t is often s trengthen ed

external ly by accessory valves . - The hinge pl ate i s
reflexed over th e beaks

,
and is furn i shed w ith a long,

c urved muscul ar process ben eath each. The pal l i al si nu s

i s very deep . The an imal is symmetrical , club - shaped,
or worm - l ike ; the man tl e i s cl osed in fron t, except th e
or ifice for th e passage of the feet

,
which is cl ub - shaped

and trun cated ; an d the s iphons are large, el ongated ,
and un ited nearly to th e ends. The Pholades are foun d
i n most parts of th e globe, and all th e m embers of the
tribe are borers i n to ston e

,
cl ay, wood, or other sub

stances. The Species are numerous , are widely d is
tri buted

,
and they m ay even be said to be cosmopol i tan .

The questi on how the boring mol l usca excavate thei r
dwel l i ng - pl aces has been the subject of much discussi on ,
and is sti l l i n a great measure undeci ded amongst
Natu ral is ts.
PHOLADINA.

—The tru e Ph olades h ave an elongated
cyl i ndri cal sh el l

,
wi th the an ter i or gape e i th er open

or
,
in the adu l t

,
cl osed by a cal l ou s pl ate , and the

dorsal margi n cover ed by accessory val ves . The

tooth i n each val ve
,
two poster ior lateral teeth i n on e

,

and a singl e on e i n th e other.
THEGIANTCLAM SHELL (Tridacna gigas) is very

large,with great imbricated squamou s ribs . Its size‘

and

we igh t
,
combi ned with the beau ti fu l m arble - l ike appear

ance of its i n teri or, have a lways caused i t to be sough t
after as an ornamen t for grotto work or for garden
fountains ; and, i ndeed, as Mr. Broderip remarks, the
val ve of a l arge i ndiv idual forms a. very pi c tu resqu e
basi n for c atching the c l ear fal l i ng water

,
and transm i t

ti ng i t through the deep i n tersti ces of its i nden ted edge
to th e reser voi r bel ow. In Roman Catho l i c c ou n tr i es,
th e val ves of th e huge shell are som etimes used as

“ beni ti ers
, or vessel s for c on tain i ng holy water. A

pair
,
so used

,
may be seen i n the church of Sa in t Su lpice ,

i n Paris ; theyweigh five hu ndred pounds
,
are more than

two fee t across
,
and were presen ted to Fran cis I . by the

Republ ic ofV en ice . Specimens attain even l argerdimen
si ons than these , and i ndeed are , wi thou t excepti on , the
l argest sh ell s known . The byssus is so l arge , and i ts
attachmen t to th e rock so strong, that i t i s frequen tl y
necessary to cu t i t wi th a hatchet, i n order to remove
the shel l . The an imal i s good eat ing, and some of ou r
earl i er voyagers have men ti oned i t as furnish i ng th e ir
sai l ors a whol esom e meal . Captai n Cook states that
they sometimes weigh upwards of twenty pounds ; an d,
as Mr. Broderi p observes , “a fi ne wel l fed Indian gi an t
Tridacna would furni sh for th a dish for a dozen." The
genus is figured i n Plate 10

,
fig. 8, by Tridacna crocea.

GENU S H IPPOPUS, Horse - hoof shel l , or Bear's - paw
Cl am— This genus has a transversely ovate she l l o f
moderate s ize

,
ribbed

,
and sq uamous ex ternal ly . I t is

read i ly dis ti ngu ishe d from the preceding by i ts val ves
bei ng cl osed and flatten ed i n fron t

,
and , i n consequ en ce ,

havi ng no aperture for a byssus, and by having only
two compressed cardi nal teeth i n each val ve. The
only known spec i es

, H . maculatus, i s a handsome shel l ,
whi te

,
spotted with red or purpl e

,
and is found on th e

coral reefs of the Indi an Ocean . The shel l s are n ow
much used i n the ornamen tal a rts

,
for making into ink

stands and other useful purposes.



PHOLAD INA.
—MOLLUSCA.

substan ce of th e shel l i n the Phol ades i s h ard, and ,
accord ing to th e observations of M .Necker, has a smal l
quan ti ty o f a very hard m i neral i n its composition, called
arragon i te . The fron t surface is rough , with rasp - l ike
i mbri cati on s. I t is more than probabl e then , that
w i th thi s combi nati on of favourabl e c i rcumstances

,
th e

method of boring of th ese an imals is ch iefly, a t l east,
mechan ical . The Phol ades do n o t appear to perforate
substan ces harder than themsel ves . Professor Owen
attributes part of th e process

,
to th e acti on of th e

foot, which is sucker - l ike
,
and enables th e an im al to

fix itsel f to the substance wh ich i t wish es to perforate.
The softn ess of th i s body offers n o obstacle

,
for “ i t

i s certai n ," says th e Professor, “ that the perpetual
renewal of a softer substance w i l l render i t capabl e
of weari ng away a harder one

,
subject to the fric ti on of

a softer surface
,
and not l ike i t su sceptibl e of bei ng

repai red.

" There l ie s th e whol e mystery
,
excl a ims

Mr. L ewis ; “ th e soft muscu lar disc i s perpetual ly
ren ewed

,
and the hard l imestone has no sel f- renovating

power ; and thus, j ust as fal l i ng water wears away
grani te by the i n cessan t repeti t ion of gen tl e bl ows, so
do these mol lu sks excavate rock or wood by the
i ncessan t repeti tion of muscu l ar fricti on .

"
By many

n atu ral ists
,
h owever, th e rotatory acti on of the rasping

shel l
,
which has been

.

demonstrated
,
is considered sufli

c i en t to produce th e excavati ons ; and an experiment,
as a sort of test

,
was made by M . Caillaud

,
who im i tated

as n early as possibl e the condi ti ons of th e mol l u sk
,
and

produced a perforati on i n l imeston e
,
by careful ly rotati ng

the val ves of a Pholas un der water. The cav i ties made
by th e Pholades, i f careful ly exami ned, show transvers e
groovings, or c ircular striae, such as cou ld only h ave
been produced by the rotatory acti on of the val ves . The
famil y i s represen ted i n Pl ate 10, fig. 9, by Pholas

A remarkabl e property of th e an imals of the Phol ades
,

and which has l ong attrac ted n otic e
,
i s th e ir ph ospho

rescence or l umin ousness i n th e dark . The light i s
bl u i sh - whi te

,
and i s stronger as th e an imal i s l i vely

,

fresh , and suppl i ed wi th its fluids ; and m ore powerful
i n summer, and at the period of propagati on , than a t
other times. Reaumur ascertai ned that the Phol ades
secrete a flu id i n co nsiderable abundance

,
a ki nd of

mucus, which is th rown off i n to th e su rrounding water,
and produces th is l um inou s appearanc e. Some of the
speci es , espec ial ly a \Ves t Indian on e (Pholas costata) ,
are u sed as an arti cl e of food

,
and regu larly sold i n th e

markets of Havan nah . In this coun try n one are used
by man ; but th e common p iddock , Pholas dactylus
( Pl a te 10, fig . i s used at Salcomb i n Devonshire as
a successful bai t for fish .

This group consists of several gen era
,
su ch asPholas

Barm
'

a) , D actg/lina, X ylozalzaga, Jouannetia, P/zo

ladz
’

dea
,
and Zirplzwa.

GENU S X YLOPHAGA.
— Most of th e speci es of th ese

gen era perforate rocks ; but those bel onging to th i s
genus are found l i v i ng i n floating t imber. They here
abou t an i nch deep , and i nvari ably across th e grai n of
th e wood

,
which i s always submerged ; the burrows are

oval
,
and l i n ed with shel l .

TEREDINmA.
— The Sh ip - worm s di ffer from the

Pholades i n the i r shel l s being l odged at the i nner extre

TERED ININA.

mity of a burrow partly or en ti rely l i ned wi th shel ly
matter . The shel l i s gl obu lar

,
open i n fron t and

beh i nd
,
an d the valv es are tri l obate

,
concentri cal l y

s tri ated
,
and di vided by a transverse furrow. The

hinge margin i s reflexed i n fron t, an d the cavi ty under
th e beaks, i n ternal ly, is furn ished wi th a long curved
muscul ar process. The animal i s worm - l ike

,
and the

foo t i s form ed l ike a sucker
,
and possesses a fol iace ou s

border. As there are n o plates or accessory val ves to
pro te ct the dorsal m argi n

, the an imal , which always
l i ves i n wood , conti nu es to bore deeper and deeper, and
l i nes th e hol es as i t proceeds with a shel ly tube for its
protecti on . The siph ons are very lung, un i ted n early
to the end

,
wi th fringed orifices ; and abou t th e pl ace

where th e two separate
,
th ey are provided w i th smal l

c al careou s bodi es
,
cal l ed pal e ttes or styl es

,
which c l ose

the mouth of the tube. The speci es are n ot numerous .
They are found i n th e seas of almost e very cl ime, l i v ing
i n wood

,
which they pe rforate

,
and which

, when broke n
u p

,
may be carr i ed floati ng abou t to immense distan ces .

The burrows which they thus form are usu al ly tortuous,
and al ways i n the directi on of th e grai n of the wood

,

unl ess th e an imal meets ano th er Teredo, or a knot i n
th e ti mber . The way i n which these worms aecom
plish their perforati ons is sti l l th e subject of dispute.
M. Desh ayes m aintai ns that th e Teredo bores bymeans
of a solven t—a speci al sol ven t secre ted by the foot.
The an imal adheres to th e wood

,
he says

,
by the foo t

,

and by i t macerates th e surface an d renders i t fr iabl e,
Mr. Han cock , on the other hand , says that th e exca

vating i n strum en t of Teredo i s form ed of th e anterior
portion of th e an imal , i n the surface of which are
imbedded si l iceous partic l es wh i ch

,
penetrati ng the skin,

“
gi ve to i t m uch th e characterof rasping paper .” The
whol e form s a rubbi ng surface

,
which being appl ied

c l osely to th e bottom of the cav i ty by the adhesi on of
the foot

,
enabl es the an imal to rub down and penetrate

th e wood . Accord ing to Mr. Osl er , however, and some
other natural ists

,
the Teredo

,
l ike the Pholas

,
works its

way i n to an d th rough the wood by mechan i cal mean s ;
th e shel l i n i t

,
as i n the other

,
being the efli cient instru

men t . However th is m ay be
,
the devastati on and

dest ruc ti on produced by thi s worm is immense . The
damage formerly done to sh ips by i ts boring powers
was so n otorious i n th e days of L i nnaeus that that
cel ebrated man termed i t th e Calami tas navium ;" and
i ts Engl i sh nam e of Ship - worm” testifies to the
estimat i on i n wh ich i t was hel d by our forefathers . I t
i s equ al ly destructi ve to pi ers and bu lwarks, and i n the
years 1731 and 1732 i t had made su ch i nroads upon
the pi l es i n Hol land as to cause the greatest alarm .

The pi l es which suppor t the banks of Zeal and and
Friesl and were threaten ed wi th total destructi on , so

that i t was feared th i s worm would recl aim from man
what he had with unexampl ed l abou r wrested from the
ocean .

” A great many remedies have
been tri ed to preven t the attacks of the Shi p - worm , but
th e most eff ectua l p lan h i therto devised is that now
adopted of covering the timbers exposed to the ir assau l ts ,
wi th short

,
broad - headed nai ls

,

“ which i n sal t water
soon i nvests th e whol e with a strong coating of ru st
impenetrabl e by thei r angers ." Notwi thstanding the
bad character th ey possess

,
these l i ttl e worms are often



GASTROCHENID /E.
— MOLLUSCA.

— SAXICAVA.

of use. They break down and destroy fragments of
wrecks and floati ng timber wh ich m igh t otherwise ac t
as dangerous impediments to navigati on ; for wood when
enti rely submerged , i s a lmost i ndestru ctibl e u nder th e
m ere i nfluence of water. The cel ebrated engi n eer

,

Mr. Brun el , told Sir Davi d Brewster that his pl an of
tu nnel l ing the Thames was suggested to him by wi t
nessing the bor ing of a Teredo . The Shi p - worms are
ovovi viparous an imal s, and are sai d to be of separate
sexes . At certai n season s i t has been observed that th e
femal e carries her eggs i n the folds of her respiratory
organs

,
and that they are ej ec ted from the siphonal

tube , after th e m i l t of the male , floati ng i n the water
has fecundated them .

* The young swim freely abou t,
and are even abl e to float on the surface of th e water.

FAM I LY— GASTROCHZENIDAE.

This fam i ly i s composed of speci es wh i ch are bur
rowers i n mud or ston e. The shel l s are th i n

,
gaping

i n fron t, equ i val ve. The h inge is desti tute of teeth
,

and the val ves are u n i ted by a narrow l igamen t ; they
have n o accessory plates on the dorsa l m argin . The
an imal s l i ve i ncl osed i n cal careous tubes

,
or imbedded

i n mud or ston e. The valves of the shel l are e i ther
free or cem en ted to th e shel ly tube. The tube i tsel f
appears to be formed by the animal to protect its el on
gated and partly naked body from th e roughness of the
sand , or th e rock, i n th e hol es of which they resi de.
GENUS ASPERG I LLUM Penicillus) . —Th is genus ,

the W atering—pot
,

" as i t has been cal led
,
has th e two

val ves of i ts shel l
,
wh ich are oval and equ ival ve

,
im

bedded ia the l ower part of the tube
,
the beaks al one

being v isibl e ex ternal ly. They are so smal l , and so
compl etely imbedded i n th e substance of th e tube , th at
th ey are general ly overl ooked , and the tube i tsel f i s the
part l ooked upon as th e real shel l . This shel ly tube
i s el ongated , cyl i ndri cal , gradual l y becoming narrower
p osteri orly , or at the siphonal end, at wh ich ex trem ity
i t i s open and somet imes ornamented wi th shel ly expan
si ons

,
l ik e ruff les. At th e anteri or end i t is cl ub

shaped , and cl osed by a con vex disc pi erced wi th
n umerous tubul ar hol es ( l ike the rose of a wateri ng
pot— hence the Engl i sh name) , wi th a fissure i n th e
centre

,
and a ci rcul ar fri l l of tubes rou nd the per iphery.

The species
,
which are n ot numerous

,
seven or e igh t

on ly hav i ng been described
,
are found imbedded i n

sand an d mud at l ow water
,
on the shores of trop ical

c ountri es : th e cl osed d isc wi th the tubu l ar holes bei ng
bel ow the surface , and the simpl e or ruflied siphon al
ex tremity proj ect ing abou t an i n ch above i t. The
gen us is represen ted i n Plate 10, fig . 10

,
by A. D eles

sertianum.

G ENUS CLAVAGELLA Bryopa) .— This genus has
only one of th e val ves ( the l eft one) of the shel l im
bedded in th e shel ly tube , th e other be ing free . They
are obl ong, flat, often irregu l ar, and i nequ i val ve . The
tube is cyl i ndri cal , vary ing i n l ength , but gen eral ly
much shorter than that of Aspergi l l um . I t i s open

‘ NOTE. —M . Quatrefages finds that a weak solut ion of

mercury thrown into the water destroys th is mi l t, and con

sequently resents the fecundat ion of the eggs, nipping the
young mo lusks in the bud—Lewes.

posteri orly
,
th e margin of th e open ing be ing som etimes

furn ished wi th a success ion of fringes
,
and i s cl osed

below or at th e anteri or en d by a d isc with a m i nu te
cen tral fissu re

,
and bordered wi th bran ching tubul i .

GENUS F I STULANA Chcena) .— Thi s genus has
both th e val ves of th e shel l free . They are el ongated

,

i rregul ar
,
i n equ i valve , an d widel y gaping. They are

contai ned wi th i n a shel ly tube , which is rou nd , taper
i ng

,
and open at th e anteri or ex trem ity, straigh t, trans

versely str i ated , cl osed at the l ower end when compl ete ,
and th ickened or cl ub - shaped. It i s furn ished wi th a.
perforated diaphragm beh i nd the valves.
GENUS GASTROCH /ENA.

—Thls genus has both the.
val ves of th e shel l free al so . The val ves are wedge
shaped

,
regul ar

,
widely gaping i n fron t, and cl ose beh ind.

The spe cies perforate shel l s and l imeston e , and l i ne the
crypts which they make wi th a l ayer of shel ly matter .
The hol es m ade by one of the common speci e s

, Gas

trochwna modiolina
,
are abou t two i n ches deep an d hal f

an i nch i n diameter. The external orifice is flask
shaped

,
and l i ned wi th a th i n l ayer of sh el l

,
wh ich

proj ects sl ightly .

FAM I LY— SAX ICAVIDE .

The Sax icavas, as th e i r n ame imports, form another
fam ily of Borers. They have great aflinities wi th the
preceding fam i ly

, Gastrochcem
'

daz; but, th ough often
p erforati ng stones

,
they n ever form shel ly tubes or pro

teeti ng cases. They are borers, says Professor Forbes,
al though the hab i t of boring does n ot seem n ecessary
to th ei r existence

,
si nce we fi nd them very commonly

free. If there be a crevice
,
however, i n a rock , sh el l ,

coral
, or sea- weed

,
i n to wh ich they can thrust them

sel ves
,
they do so ; an d i f n ear a l imeston e rock , per

forate i t
,
and form crypts i n which they l ive ."

GEN US SAX ICAVA.
—Thi s genus has th e shel l equ i

val ve
,
sol id

,
wedge - shaped

,
and gapi ng at each end

when young
, with two min u te tee th i n each valve ; bu t

when adul t
,
becom ing tooth less. The carti l age is ex

ternal
,
thi ck , and promi nent, and the pal l ia l l i n e si n uated ,

not continu ous. The animals secre te a byssus. The
speci es of Saxicavaz are few i n number, but are very
w idely diffused

,
th e sam e spec ies even being found i n

many and distan t parts of the gl obe. They are usual ly
fou nd burrowing in l imeston e rocks, though they have
al so bee n observed i n sandston e, th e an imal be ing fixed
by the byssus to th e side of th e hole i t excavates . The
questi on how these an imal s bore , has been as much
discussed

,
as th e Pholades al ready men tioned . The

ac i d theory has had many supporters ; but perhaps , on
th e whol e

,
th e v i ews of Mr. Hancock may be con

sidered as most l ikely to prove c orrect. The th i ckened
porti on of th e mantl e of the Saxicava i s armed, he says,
with a rough l ayer of numerous crystal l i n e parti cl es of
vari ou s shapes an d si zes

,
which are imbedded i n th e

su rface
,
and consist probably of si l ex or fl in t, e i th e r

pure or i n combi nati on w i th som e an im al m atter.
This forms i n fac t a k ind of fi l e , supen

’

or, however,
to any of our workmen ’s fi l es i n th is

,
tl at the surface

keeps i tsel f al ways i n a proper state of roughness for
triturat ion

,
th e s i l i c eous crystal s be ing con stan tly shed

and as constan tly renewed . This thi ckened porti on of the
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which fi ts i nto a p i t i n the surface of th e other. The
family , as now restr ic ted, i s n ot n umerous in species,
about a doze n only having been described. The genera
are M ya , Splicem

'

a, and Tugom
'

a.

GENus MYA.
—This genus contai ns several spec i es of

som e uti l i ty .

MYA ARENARIA (Pl ate 10, fig. is used, both
i n th i s coun try and i n North Ameri ca, as food for man
and as bai t for fishes. On th e banks ofNewfou ndlan d
the fishe rs bai t thei r l i nes very su ccessfu l ly wi th i t, and
i t i s sai d to be pecul iarly accep tabl e to th e cod . Dr.

Gould
,
i n his accoun t of th e Invertebrata of Massachu

setts
,
says

,

“ The Cl am (M ya arenam
’

a) is stil l m ore
important in an e conomi ca l poi n t of vi ew than the
oyster . It is extremely prol ific ; and i ts exhaustl ess
banks are every day access ibl e during twel ve of the
t wen ty - four hours." I t i s u sed for food, as wel l as for

AS IPHONOPHOR L

SUB CLASS IL— ASIPHONOPHORA.

.
Tmssub - class is di vided in to three orders

1. LASIACEA, i n wh i ch the mantle lobes are un i ted ,
_
wi th an anal siphonal aperture under th e hi nder
adductor muscl e

,
and a l arge open ing for the passage

of th e foot.

2. UNIONACEA, i n wh i ch the mantl e lobes are free ,
sl igh tly un i ted beh i nd

,
fo rm ing a separate and si phonal

open i ng placed under the b inder adductor muscl e.
3 . PEC

'
I
‘
INACEA, i n wh i ch the man tl es are free all

rou nd
,
wi thout any separate openi ng for the vent and

out- goi ng curren t .

ORDER I.
— LASIACEA.

FAtre — SOLENOMYIDfE.

In th i s family the shel l i s el ongated , cyl i ndri cal ,
obtuse at the extrem i ti es, and gaping. The val ves are
cl o thed wi th a dark, horny, sh i n i ng ep iderm is , whi ch
extends beyond the m argins . The h inge has a cardi n al
tooth i n each val ve

,
and a cal l osi ty runn ing between

them . The fam ily consists of on ly on e genus .
G ENUS SOLENOMYA.

— This genus contai ns on ly fou r
known speci es. They are usual ly found burrowi ng
i n mud , i n abou t two fath oms water , bu t at the same
time are capab le of l eap i ng and swimming abou t wi th

ORD ER II .
~ UN I-ONACEA.

FAMi LY—L’UCINIDE . L ucina, L or
'

sea, Corbie, and Ungulz
'

na . The fami ly
is very wel l represented in Plate 1 1, fig. 14, by Gorbia

The shel l s of th i s fam ily are of a more or less orbi fimbriata.

cular shape, free , an d cl osed. The h inge vari es very
much ; i n most cases, however, th ere are one or two
card inal tee th

,
and two l ateral teeth i n each va l ve

,

though these are sometimes obsol ete . External ly they
are vari ously sculptured

,
and in ternal ly they are always

dul l and obl iquely furrowed. The l igament is external
or subin ternal. The spec ies are ra ther numerous ; they
are ch i efly natives of temperate and tropi cal seas, l i v i ng
upon sandy and muddy bottoms

,
and ranging from the

sea shore -tog reat depths. A good many genera have
been formed

,
t heir characters be ing derived from the

struc ture of the h inge
,

vthe ligameht, &c. These are

FAM ILY—A-STARTIDfE.

In th is fami ly th e shell s are free
,
of a sol i d substance

,

obl ong or cordate i n shap e
,
smooth or concen tri cal ly

ribbed on the ex ternal surface and covered with a thick

brown ep iderm is. The h inge is fu rn ished with strong
teeth— two diverging cardinal teeth i n one val ve, an d
one i n the other. The l igam ent is external . Upwards
of fourteen speci es have been described ; they are found
l i v i ng i n sandy m ud

,
and are almost all found i n th e

Northern seas— ranging g eographi cally from W el l ing

bai t. Abou t five thousand bushels of cl ams are annual ly
brought to market. Immense n umbers are sal ted for
the bank fisheries— not l ess than five thousand barrel s
e very year. Seven bushel s of clams make abou t one
barrel of bai t so that th i rty or forty thousand bushels
are u sed i n th i s prepared state , an d perhaps as many
more are u sed from th e sh el l . The val ue of th e cl am
bai t is si x or seven doll ars per barre l ."— Gould, and
Johnston.

MYA TRUNCATA is boi l ed and eaten by the in
habi tan ts of Zetl and , where i t is known by the n ame
of Smurslin.

” In Greenl and
,
according to O. Fabri

c ius
,
these shel l s are much sought after by the walrus

,

th e arcti c fox
,
and vari ou s Northern birds.

Passi ng by the fam il i es of Corbulas ( Corbulz
'

dce) and
Pandoras we come to the second sub

cl ass

great freedom . Mr. Stimpson , an American concholo
gist

, has observed them making surpri s i ng leaps and
swimm ing abou t i n the water for a considerabl e space
of tim e wi thou t touching the bottom“ The l eap appears
to be performed by the an imal suddenly drawing i n i ts
l arge umbrel l a - shaped foot, at th e same time that water
is expel l ed from the h i nder Open ing by the cl os i ng
of th e val ves . The genus i s represented i n Plate 1 1 ,
fig. 13 , by Solenomya mediterranea.

The fam il i es L aseidaz and M ontacutz
'

dce possess
no great interest ' we wil l th erefore pass on to the
second order



CARDITIDE .
— LIOLLUSCA.

ton Channel and Beh ring’s Strai ts to th e Egean Sea,
and i n dep th from th irty to one hundred and twelve
fathoms.

FAM I LY—CARDITIDIE.

The spec i es of th i s fami ly have an ovate or cordate
shel l

,
w i th th e surface m arked ex ternal ly wi th strong

radiati ng r ibs. The h i nge is furn i shed wi th two obl ique
d iverging cardi nal tee th di rected towards the sam e side

,

and no lateral s ; th e l igamen t is ex ternal . The spec ies,
wh ich muster upwards of fi fty i n n umber

,
are usual ly

obtai ned from deep water, on rocky bottoms i n trop i cal
seas, though some are found al so i n shal l ow wate r and
on the shores of Nor th Ameri ca.
In the genus Cardita th e shel l is ob long ; whil e i n

Venerz
'

cardz
’

a i t is cordate and ve ntricose.

FAMlLY—CRASSATELLIDE .

In th is fam ily th e shel l is sol id
,
ventri cose

,
attenu ated

posteriorly, smooth or co ncentri cal ly furrowed , and of

a porcell aneous textu re . The hi nge is furn ished with
two subdiverging, s tri ated , card inal tee th pl aced i n
fron t of a cartil age p i t

,
and one l ateral tooth i n each

val ve. The l igament is i n ternal
,
i nserted i n a p i t i n

each val ve . The spec i es , which are about th irty i n
n umber

,
are

'

usually dredged from deep water, and are
ch i efly found i n the Austral ian seas

,
though some have

also been obtai ned from India
,
Afri ca , and Sou th

America. None have as yet been discovered i nhab i t
ing Europe.

FAM I LY—UNlONIDZE.

The Ri ver Mussels secre te a byssus i n the very young
state. The shel l is u su al ly regul ar

,
equ i valve

,
and

c l osed . External ly i t i s covered wi th a hard
,
sm ooth

,

ol i vaceous ep idermis , beneath which i t is beauti fu lly
pearly . The l igament is external , l arge and prom i
n ent

,
and the h inge i s vari abl e. The Ri ve r or Pond

Mussel s are found i n fresh - water lakes
,
r i vers

,
and

ponds throughou t the whol e world . Abou t three
hundred spec i es h ave bee n described—the greater num
ber being nati ves of North Ameri ca . In Asi a and
South America a considerabl e n umber occur ; and
though only a few speciesinhabi t Europe , th e number
of i ndividual s bel onging to them is very great. In the
Unionidce th e sexes are d isti n ct, and the eggs i n the
femal es are contai ned i n

_th e outer gills, whi ch i n
w inter and early spring are found to be ful l of them .

“ The fry spins a del i cate , ravel l ed byssus, and flaps
its triangul ar val ves with the posteri or sh el l - muscle

,

which is l argely devel oped , whil st the other is yet in
conspicu ous." Woodward.) At th is season

,
L i ste r

says that th e Um’

o pictorum has th e fetid smel l of the
eat.8
GENU S UNIO .

— This genus con ta i ns abou t two hun
dred and fi fty Speci es

,
which

,
as may be supposed ,

di ff er cons iderab ly amongst themselves i n shape and
general appearance . The inside of th e val ves i s gene
ral ly bril l iantly nacreous, and the hi nge i s furn ished
w ith ( ofte n strong) card inal tee th, and very el ongated

lam in ar l ateral s . The U. pz
'

ctorum or Pain ter’s Mus
sel is extensively used for contain ing gold and silve r
pai n t.
G enus DAMARI S —This genus

only d iff ers in the posteri or or l ateral teeth be ing n early
obsolete . The only Spec ie s of th is genus is the Pearl
m ussel , D amara

’

s margaritzf era. I t is found i n th e
r ivers and mountai n streams of Bri tain

,
Lap land

,
and

North America. At th e presen t day the an imal i s
used by the fishermen i n Scotl an d as a ba i t. Many
boat - l oads “ are taken from the m outh of th e Ythen, a
ri ver n ot far from Aberdeen , and empl oyed i n th e
fish eri es of cod and l i ng, estab l ished near Peterhead .

(Johnston ) In former times , i n th e sam e country, these
shel l - fish were used as an arti c l e of food by the n a
tives ;

“ and such is the ir estimati on among the deintiest
k i nds of food,” says Boeti us, i n his account of Scotl and,
“ that th ey were not unworthilie cal led

,
of old t ime

,

widowes
’ l ustes.” The pearl s foun d i n th i s sh el l are

bright and of excel l en t l ustre . At Perth there was an
extensiv e fishery in the ri ver Tay, wh ich conti nued
up to th e end of last cen tury, and wh i ch Pennan t te l l s
u s had from 1761 to 1764 produced pearl s worth

The fishery
,
however, we are al so told ,

was exhausted by the avari ce of th e undertakers
,
and

soon after ceased to be product ive . In th e r iver
Conway, i n North W ales, excel l en t pearl s have been
found ; and i t i s said that SirRi chard W yn n of Gwyd i r,
Chamberla i n to Catheri n e, queen of Charl es II .

,
pre

sen ted her majesty with one taken from that ri ver
,

wh ich is to thi s day h onoured with a place i n the royal
crown . I n Ireland also a considerable fishery exi sted
as long ago as 1690. Sir Robert Read ing i nforms us
that he had seen a p earl

,
taken i n th e county Tyron e

,

that weighed th i rty - six carats
,
and was val ued at £ 40.

He also says “ tha t a m il l er found a pearl wh ich he
sold for £ 4 108. to a man that sol d i t for £ 10

,
who

disposed of i t to the Lady Glenawly for £ 30, wi th whom
he saw it i n a neckl ace

,
for wh ich she refused £ 80

from the old Duchess of Ormond .

"

GENUS BARBA LA.
—This genus has a singl e l inear

tooth under th e dorsal margi n , ex tendi ng the whol e
l ength an d the val ves are produced at th e back in to a
th i n el asti c dorsal wing. Barbala plz

'

cata, perhaps the
o nly spec i es , i s th e famous Chi nese Pearl Musse l . The
peopl e of th e Celestia l Empire produce artific ial pear l s
i n th is she ll

,
by i n troduc i ng wi re and other fore ign

bodi es u nder th e mantl e of th e an imal . In the British
Museum

,
spec imens may be see n where pearl s of a

fine l ustre have been thus produ ced , as wel l as a
seri es of l i ttl e “ j osses

,

” made of metal , and which ,
havi ng been i ntroduced under th e mantl e whi l e th e
an imal was al i ve , have gradual ly become qu ite coated
w i th pearly m atter .

'

GENU S ANODONTA.
— This genus has the h inge per

fectly toothless. The shel l is general ly th in , some
t imes of l arge s ize, oval , smooth , compressed when
young

,
but becoming ventri cose by age. The Spec ies

number abou t fi fty
,
th e greater number of wh ich are

nat ives of the fresh waters of North and South Ame
ri ca. They are very prol ific ; and Mr . I. Lea, who
has pai d great atten ti on to the study of th i s fam ily

,
has

computed tha t th e outer gi ll s o f a female has conta ined



Eruanunm.

s i x hundred thousand young shel l s. This genus is
represen ted i n Plate 11

,
fig. 13 , by Anodonta cygnea.

FAM ILY— ETHERIIDIE.

The Etheri as have the shel l i rregul ar i n shape, ia
equ i val ve , covered external ly wi th a th i ck ol i ve epider
mis

,
and pearly with in . The outer surface of the val ves

i s v ery uneven
,
and frequently beset wi th tubular pro

cesses, whi l e th e i n ternal surface i s bl istered , as i f wi th
a i r - bubbl es

,
l eaving cavi ti es i n th e form of smal l vesi

cl es, or very th i n bladders between the p l ates. The
h i nge i s wi thou t teeth

,
and the l igam en t subin ternal .

The adul t shel l s are always attached to each o ther
,
or

to fore ign bodi es
,
by the ou ter surface of on e of the

val ves ; but when young i s free , l ike Anodon. In th is
young state th e an imal , as Dr. G ray observes , may
possess a foot

,
but be i ng adheren t wh en adult

,
th is

organ becomes u nn ecessary. The l i tt l e cavi t i es i n th e
in ner substan ce of the shel l

,
are bel ie ved to be fi l l ed

wi th water when the an imals are al i ve .
GENU S ETHERIA.

— Th i s genus adheres by the beak.

The Species are al l n ati ves of fresh water
,
be ing chiefly

found i n th e ri ver Ni l e
,
above the Cataracts

,
and i n

the ri ver Sen egal . Bruce
,
in h i s “Travels

,

” men ti on s
these shel l s u nder th e name of fresh - water oysters .”
They are col l ected, he i nforms us , by the natives as
art icles of food

,
and the shel l s are employed by them

for ornamen t ing the ir tombs . For a represen tati on of
the fam i ly

,
se e Plate 1 1

,
fig. 16—Etheria caz

'

llaud-ii.

FAM ILY—~ MYTILIDZE.

The Mussel s secre te a byssus. The shel l i s equ i
val ve, el ongated , cl osed, wi th the beaks ante ri or . The
valves are covered external ly w ith a dark th i ck epi
derm is , and they are more or l ess pearly wi th i n . The
h inge i s wi thou t tee th

,
and the l igament is i n ternal

,

submargi nal
,
and very long.

GENUS MYTI LU S , the SeaM ussel.—This gen us has a
wedge - shaped shel l , rounded beh ind , and the beaks ter
m i nal and poi n ted. The spec ies ofM ytz

’

li are numerous
,

and are worl d - wide i n th e ir d istr ibu ti on . The byssus
wh i ch th e an imal spin s i s strong and coarse

,
and these

shel l s are usual ly found attached to rocks
,
stones

,
float

i ng bod i es
,
&c. I t appears

,
however

,
from the observa

ti ons of Dr. Gould of Boston
,
th at mussel s are not qu i te

stat i onary animals , but that they can move from place
to pl ace with great fac i l i ty . The manner i n whi ch the
common ed ibl e mussel

,
Mytilus edulis

,
forms i ts con

nection with the rocks and ston es
,
&c. ,

i s exp lai n ed by
Reaumur. . By pl ac ing some i ndiv iduals in a vase of
sea- water

,
he was abl e to watch the process. “Opening

the i r valves
,
the foot was fi rst protruded

,
and wi th

var ious strai ns and stretches
,
gradual ly th rust ou t

,

u nt i l at l e ngth the e l ongati on was carried to the de
s i red exten t

,
sometimes to ful ly two i n ches . I t was

n ow employed i n feel i ng or testing al l th e obj ects
wi th i n reach

,
d irected to the right or le ft, or backwards

or forwards . After al l thi s prel ude , to ascertai n ap
~

pareutly th e secur i ty of the i n tended hold ings, the
po int of th e foot i s se ttl ed and retai ned for a shor t time
On the chosen spot

,
when again,'it is suddenly rem oved,

MOLLUSCA.
— e nonomus.

Genu s e nonomus.
—The Date shel l s have a

cyl i ndri cal ly obl ong shell
,
rounded and inflated in fron t,

and i mmediately wi thdrawn enti rely wi th in the she ll,
l eaving beh i nd a thread that reaches from the spot to
the base of the foot. By many repeti tions, of th is
Opera ti on

,
c arri ed on pati e n tly day after day ( for n ot

above four or fi ve threads are spun i n th e twenty - fou r
hours) , and by attach ing the disc - l ik e extrem i ti es of
the th reads to d iff eren t places, th e m ussel at last com
pl etes i ts cabl e

,
and secu res a safe an chorage ."

Mussel s are al so u sed as bai t for fish es
,
and as food

for m an .

THE EDIBLEMUSSEL (M . edu lz
'

s
,
Pl ate 11 , fig. 17)

frequents mud banks
,
which are un covered at l ow water

,

are very prol ific
,
an d attai n th e ir full growth i n a singl e

year. They abound in a great many parts of our coasts,
and immense quanti tie s are yearly consumed. Thei r
fishery occupi es a considerabl e number of persons

,
espe

cially where the musse l s have obtain ed a repu tati on for
superi or excel l ence. “ This i s th e case with the mus

sel s of Buddl e Bay, on th e coast of Northumberland ;
and those of Isigny

,
near Bayeux

,
and of other pl aces

on the western coast of France
,
are hel d i n high esti

m ati on . Mussel s
,
however

,
of in fer ior del icacy are

found i n very great abundanc e on th e rocks wh i ch
border th e coast be tween St. Malo and Cancal e

,
inth e

departmen t De l a Manche , where th ey are torn from
the i r attachments by means of an i ron ' book a t low
water ; and the annu al profi t of th i s fishery is estimated
at from 2000 to 2500 francs . " The con
sumpti on of mussel s i n Ed inburgh and Le i th is estimated
at four hundred bushel s four h undred thousand
m ussels) an nual ly ; en ormous quantiti es, Mr. W oodward
i nforms us on the au th ori ty o f Dr. Knapp , are al so used
for ba i t

,
espec i al ly i n th e deep - sea fishery

,
for wh ich

purpose th ir ty or forty m i l l ion s are col l ected yearly i n
the F i rth of Forth al one . I t i s a cu r i ous fact that of
all ed ibl e mol l usks , the common mussel is that wh i ch
proves most frequently poison ous to those who eat
th em . Dr. Johnston says that he has known them to

produce an i tchy erupti on and swell i ng over th e whol e
body

,
attended w i th great anx i ety and considerabl e

fever . Many i n stances of th e ir hav ing proved del e
terious are m enti oned in th i s au thor’s excel l e n t In tro
du cti on to Conchol ogy ,” and amongst others one that
occurred i n 1827 i n L e i th , wh ich I wel l rem ember as
having produced a great sensati on i n that town and
i n Edi nburgh . Two or three deaths took pl ace

,
and

upwards of thirty peopl e were severely aff ected. The
cause of th is unwhol esomeness of mussel s

,
at certai n

season s, i s sti l l a m atter of conj ecture .
GENUS MOD IOLA Or Honss-M ussnn—Th is gen us

has an obl ong shel l
,
i nflated i n fron t

,
and the beaks

obtuse and pl aced a l i ttl e beh i nd the extrem i ty. The
spe c i es of Modiol a are numerous— about seventy hav
i ng been enumerated . They are ch iefly trop i cal i n
thei r distributi on , though a few are found i n th e Medi
terranean , Grea t Bri ta in , an d e ven i n the Arctic seas.
They diff er ch i efly from the M ytz

’

li i n the posi ti on of
th e beaks

,
and i n the ir hab i t of bu rrowing cr spin n ing

a ki nd of n est i n whi ch they occasi onal ly conceal them
sel ves. They range from low water to an hundred
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Scam Pu ma .

The young shel l s are very th i n and bri ttl e , but som e
of th e speci es

,
when they reach thei r ful l s i z e , are th ick

and sol i d
,
and attai n a l ength of upwards of two fee t.

The nacreous l i n i ng of the i n te rior i s th i n and scarcely
extends h al f- way from the beak . The col our of th is
i nternal pearly coat i s u sual ly of a reddish h ue

,
and

frequ en tly pearl s of a con s iderabl e Size are found i n th e
She l ls

,
partak i ng of the sam e ti n t, or that of amber.

Spec imens may be seen i n th e col l ection of the Br i tish
Museum . Some of the Pi nnas are used as arti c l es of
food ; whi le others are valued for th e powerful , silky
byssus which , i t has been menti oned , they possess.
THESCALY PINNA (P inna squamosa) —Plate 11, fig .

20— has l ong been known for the si lky materi al wh i ch i t
a lfords

,
and whi ch has been woven i nto var ious ar ticl es

of dress. This s i l k
,

" says Dr. Johnston , i s the byssus,
cr rath er th e cabl e of the an imal

,
by m eans of wh i ch i t

i s moored to the rocks , i n the sam e manner that our
Common musse l i s. In a crude state the s i lk i s cal l ed
Irmapenna th e threads are extremely fine , of a perfect
equal ness i n d iame ter through the ir whol e l ength, and
of great s trength . It i s cl eansed from i ts impuri ti es
by wash ing i n soap and water, dryi ng, and rubb ing
w ith the hands . I t i s th en passed through combs of
bone

,
and afterwards

,
for finer purposes

,
through i ron

combs or cords
,
so that a pound of the coarse fi l aments

is usual ly reduced to abou t three ounces of fine thread .

W hen m ixed with abou t one - th i rd of real s i lk
,
i t i s

Spun on the d istaff
,
an d kn i t i n to gl oves

,
caps , s tock

ings
,
vests

,
&c. , form ing a stud

‘ of a beau t i ful brown i sh
yell ow col ou r ( resembl i ng the burn ished golden hue on
the back of certai n fl i es and beetles) , but very l iabl e to
be moth - eaten

,
and requ i ri ng to be wrapped i n line

l i nen . A pair of gl oves cos ts on the Spot abou t s ix
Sh il l ings

,
and a pair of stockings el e ven ; but its sal e i s

n ot very extens ive
,
and the manufacture i s pecul i ar to

Toronto ." Specimens of the byssus, and glo ves made
from i t

,
may be seen i n th e coll ecti on of the Bri ti sh

Museum . It has l ong been known that a l i ttl e crab
i nfests th e mantl e or gi l l s of th is sam e Pi nna

,
and ih

deed the common muSsel of our own shores al so . The
fac t was known to the anc ie n t natural i sts

,
who

,
as Dr.

Johnston observes , never l e ft an observation to stand
,

l ike truth
,
al l n aked , but ever cl oth ed i t wi th some

pretty vestment." They bel ieved that th is l i ttl e crab
(bel onging to the genus P innotheres) formed a cl ose al l i
ance with th e shel l - fish

,
and ac ted the p art of a guar

d ian to i ts bl i nd host. The story i s told by Pl iny , and
i s thus transl ated by Dr. Hol l and The Nacre

,
also

cal l ed P inna
,
i s of the kind of sh el l - fishes. I t i s alwaies

found an d caught i n muddie pl aces
,
but n ever wi thou t

a compan ion
,
which they cal l Pinnoter

,
or Pinnophylax.

And it i s n o other but a littl e shrimpe, or, i n some
places

,
th e smal l est crab

,
wh ich beareth the Nacre

c ompan i e
,
and wai tes upon him for to ge t som e vic

t oale. The natu re of the Nacre is to gape w ide
,
and

sheweth un to th e l i ttl e fishes her seel i e body, withou t
any eie at al l . They come l eap ing by and by cl ose
unto her ; and see ing they have good l eave , grow so

hardy and bol d as to Skip in to her she] and fi l l i t ful .
The shrimp ly ing i n spiall, see ing th i s good time and
Opportunitie, g i veth token thereof to the Nacre, secretly
w i th a l ittl e p inch . She hath no sooner th is signall

MOLLUSCA.
— Avrcunmm.

bu t she sh uts her mouth
,
and whatsoever was wi thi n

c rush es and ki l ls i t presen tly ; and then she divides
th e booti e wi th the l i ttl e crab or sh rimp

,
her sen tine l

and compan ion . The fami ly P innada i s a very natural
one

,
and contai n s on ly two genera—Pinna, dist i ngu i sh ed

by having the shel l el ongated and marked with a l ongi. ’

tudinal crack fi l l ed wi th car t i l age i n th e m iddl e of
each valve ; and Atrz

'

na
,
which has a shorter shel l an d

no such crack .

FAM I LY— AVICULIDE (The Wing - shells) .

The shel l s are i n equ i val ve
,
very obl ique i n most -in

stances , resti ng on the r igh t val ve , whi ch i s the smal l er,
and whi ch has a notch i n th e frontmargin for the pas
sage of th e byssus. The l igamen t ismarg i nal

,
and .the

carti lage is contai ned i n one or severa l grooves
,
the,

h inge bei ng wi thou t teeth
,
or obscurely dentated . The

beaks are anteri or and eared
,
th e poster ior ear wing

l ike. The ou ter surface of the valves i s fol ia ted
,
with

an i ndisti n c t ep iderm is
,
and

_ the i n teri or is h igh ly
n acred or pearly . There are several gen era

,
asM alleus,

th e Hammer - oyster ; Avicula, the W i ng- shel l ; M ar

garz
’

tz
’

phora, the Pearl - oyster ; Perna, and Crenatula
bu t we have only Space foranotice of th e Pear l -oyster.
Genus MARGARITIPHORA ( thePearl- oyster) . —This

genus has a l ess obl ique shel l than most of the fam i ly ,
and the val ves are fla tte r and nearly equal . They are
somewhat orbicul ar i n shape

,
and the hinge margi n i s

n ot produced posteri orly i n to ears. The h i nge iswith
out teeth , and the l igam ent i s external and di lated i n
th e m iddl e. The external su rface of th e shel l is squa

mose , and the i nteri or . i s of a pearly l us tre . The Pearl
oysters are famed for the i r producti on of the beaut i fu l
Ori en tal pearl

,
and the substance

,
so much used i n th e

arts and manufac tures, cal l ed “ mother of pear l .” The
shel ls are found a t Ceylon

,
the Persi an Gu lf, Mada

gasear , th e Swan Ri ver, Panama, and other parts of
the coast of Ameri ca

,
and are usually procured from

abou t twel ve fathoms water. Pearl s
,
being amongst

the most beauti fu l ornaments for femal e atti re
,
have for

a very l ong ti m e been h ighly prized
,
and the l ove for

thei r use has ofte n cal l ed down stern denunc iati ons
,

from satir i sts and moralists , of femal e van i ty. Pearl s
of great price" h ave been eagerly sough t after by man
k ind from the earl ies t ages. The Romans had an i n or
dinate l ove for ornamen ting themsel ves w i th pearl s.
Pl i ny te l ls us that L ol l in Pau l i n a ( “ l ate wi fe , and after
widow, to Cains Cal igula , the used to wear
such a quan ti ty of pearl s and emeralds about her person

,

tha t the val ue was rated , accord ing to her own estima
ti on , at ses ter ti i . I have seen her

,

”
he says

,

“ so bese t and bedeckt all over wi th hemeraulds and
pearl s , d isposed i n rows, ranks , and courses one by
another ; round about the att i re of her head, her cowl e ,
her borders, her peruk of h ai r, her bond grace and
chapl e t ; at her earcs pendant, abou t her n eck i n a car
canet, upon her wri s t i n bracel ets, and on her fingers
i n r ings that she gl i ttered and shone agai n l ike the sun
as She wen t. In those days the most extravagant
pr ices were gi ve n for pearls . Jul i us Caesar, we are
told, presen ted Servi l i a , the mother of M. Brutus, with
a pearl worth and the ce lebrated Cl eopatra

,
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at a supper wi th Antony, took from her ear on e of
two pearl s val ued at 38. 4d., dissol ved i t i n
vi negar

,
and drank i t The travel l er Tavern i er

,
i n

m ore m odern times
,
i n forms us that h e saw i n Pers i a a

p earl, wh ich had been brough t from the fi shery at
Catifa i n Arabi a, and then i n th e possess i on of th e
Shah of Pers i a , which was n early one and a hal f i nches
long, &ths of an i n ch in d iam e ter, an d was val ued a t

The two great fi sheri es of pearl s are those at
Bahrein Island

,
i n the Pers ian Gul f

,
and i n the bay of

Condatchy i n th e Gul f of Manaar , off the i sl and of
Ceyl on . The fishery of thi s la tter place vari es very
much i n valu e. In 1798 the reven ue derived from i t
to Governmen t reached the l arge sum of bu t
i n 1828 i t on ly brough t The Bah re i n fish ery

,

which i n cl udes th e whol e trade of th e Persian Gu l f,
is estimated as worth from to
The worst and most val uel ess ki nds of pearl s take n at
Ceyl on are “ carr i ed to Chi na

,
to be burned i nto l im e

,

which th e rich Chi nese u se, i nstead of l ime , with th e
betel l eaf an d areca n u t.” The smal l
pearls cal l ed seed pearl s

,
from the Pers ia n Gul f fishery ,

find the i r way i n large quanti ti es i nto vari ou s parts
of India , where th ey are used in th e compos i t i on of
the majoons or e l ectuar ies, so much valued by th e
natives for the i r supposed stimu l ating and restorati ve
qual it i es .
THE PEARL-OYSTER (Margaritziphora fimbm

’

ata) ,
represented in Pl ate 11

,
fig. 21

, A
’f argarz

'

ta margariti

f e m, when adul t, is of a sol i d th ick substance , and of
a h ighly pol i sh ed n ature i nte rnal ly . This form s the
art icl e cal l ed i n commerce “ mother of pearl ,” a sub

stance now used in so many ways i n ornamental work
— as in l aying cabine t work , forming kn ife handl es,
paper cu tters

,
buttons

,
and constructing toys and

fancy artic les. Immense quanti t ies of these shel l s are
annuall y imported into G reat Bri tai n .

“ There are
three pri nc ipal ki nds, which are worth from £ 2 to £ 4
per cwt .— l st, The Si l ver - l i pped

,
from the Soc i e ty

Isl ands
, of which abou t twenty tons are annual ly im

ported to L i verpool ; 2nd, The Bl ack - l ipped , from
Man i l l a

, of which thirty tons were imported i n 1851
3rd

,
A smal ler sor t from Panama, two hundred ton s

"

of which are annual ly import ed— in 1851 a singl e
vessel brought three hundred and forty tons ."

( Woodward ) The animals of these shells are some
times used as food . Morier says that those i n th e
Persi an Gu lf are considered excel l ent, and th at there
is no diff erence to be perce ived i n respect of taste
between them and the common oyster . Most au th ors ,
however

,
describ e them as unfi t for th e tabl e. Dam

pi er
, in one of his voyages , found them i n abun

dance at Gorgon ia, c oast of Peru .

“ The fish,” he says,
“ is not sweet nor very wholesom e ; i t i s as sl imy as a
sh el l - snai l they taste very copper i sh i f eaten raw, and
are best boyl

’

d. The Indi ans, who gather th em for
th e Spaniards, hang the m eat of th em on stri ngs like
Jews - ears

,
an d dry them before they eat th em .

" In
another part of th e coast of Sou th Ameri ca, he says
that they were “

so l arge , th at on e stewed is a meal
for five men.

” The crew ,” he adds, “ ate them for
want of better food. W hen stewed wi th pepper and
vinegar

,
th ey were v ery tol erabl e food .

”

MOLLUSCA. Pscramnm.

FAM lLY— SPONDYLIDZE.

FAM ILY— PECTENIDAE (The Scallops) .

The Thorny oysters h ave the m argins of the mantl e
th i ckened and furn ished wi th bright eye - spots or ocelli.
The shell i s i rregu lar

,
attached by the right val ve

,

rad iately ribbed, sp iny or fo l iaceou s . The hinge has
two large in terl ocking teeth i n each val ve.
Genus SPONDYLU S , or THORNY OYSTER — This

gen us ( the only one) has i n gen eral a strong th i ck shel l ,
vari ou sly ornam ented with sp i nes or p l ates. The
beaks are apart from each other

,
and eared. The l ower

val ve has a p ecul i ar triangular h inge area
,
divided by

a groove an d enl argi ng as i t grows older ; an d the car
tilage i s placed i n a pi t wh ich commun i cates at i ts base
wi th th e ex tern al groove . These shel ls adhere to
fore ign bod i es , su ch as ston es

,
coral

,
&c. , by the r igh t

val ve , being cemented to these bodies wi thou t the
m ed ium of any connecti ng membrane or l igam en t

,
and

becoming model l ed to the fore ign substance on wh ich i t
l i es . In the in ner l ayer of shel l th ere are l eft i n som e
of the spec ies, as i n Spomlylus van

’

ans - hence cal le d
th e V V

ater- cl am”— spaces or cav i t ies wh i ch are fi l l e d
with wate r. Sim i l ar cavities are found i n the Elhen ’

a’

;
but these are general ly l ike bl i sters or a i r bub
bl es, wh i lst i n Spondylus the qu an ti ty of water con
tained i s often con siderabl e and remains for a l ength of
tim e , perhaps years , after th e she l l is dry. These
cav i ti es are produced by the border of th e mantle
deposi ti ng shel l m ore rap idly than the umbonal porti on .

There are a good many speci es
,
and some of th em are

beau t i ful shel l s and adorn ed wi th brigh t and l i vel y
col ours. The gen us i s represen ted i n Plate 1 1

,
fig 22

,

by Spondylus regius.

The Scal lops have a l ong feet, wh i ch secretes a
byssus . The margins of the mantl e are doubl e , th e
i n ner hanging down som ewhat l ike a curtai n an d finely
fri nged and h aving a t i ts base a row of conspi cuou s
round black Spots

,
l ike eyes , cal l ed ocelli, surrounded

by ten tacu l ar fi l am ents . The shel l of the Scal l ops i s
free

,
not cemented , and i s cl osed. The beaks are

placed near each other
,
a nd the dorsal edges are pro

duced i n to ears. The l igamen t i s i n ternal , i n a cen tra l
pi t. The Speci es are numerous they general ly attach
themsel ves by a byssu s to rocks and other mar in e
bodies

,
and sometimes cover extensi ve banks wi th th ei r

shel l s. Their l ong and angul ated foot i s n ot at al l
adapted for crawl ing, but i t i s used ch i efly as an
expl ori ng organ and to anch or them when requ i red .

"

The an imal s are sai d to possess th e power
of v isi on ; and the bright spots on th e edge of the
month are bel i eved by many conch ol og i sts to be the
eyes. Poli so considers them ,

and he named th e an imal
,

“ after J uno’s watchman
,
the Argus, to whose mantl e

you may suppose th e hundred eyes of the fabl ed son of
Ari ston had been tran sferred .

” W hen
young the Scal l ops are free and extremely ac ti ve .
The fry of th e common Qu i n ,” as i t is cal l ed, Pecten
opercularis, has been part i cularly noti ced by Dr. Lands
borough . At th e t ime he observed them they were
abou t the si ze of a fourpenny p iece

,
and were seen i n
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a pool of sea - water l eft by the ebb ing tide. He though t
from their moti ons that they were smal l fishes . “ On

cl ose i n vestigati on
,
h owever

,

” h e says
,
“we found that

i t was the fry of P . Opercu larz
'

s skipping qu i te n imbly
through the pool. The ir moti on was rap id and zig
zag, very l ik e that of ducks in a sunny bl i nk , rej oi c ing
i n the prospect o f rai n . They seemed

,
by the sudden

Opening and cl os i ng of the ir val ves
,
to have the power

of darti ng l ike an arrow through the water. Onej erk
c arried th em some yards

,
and then

,
by another sudden

j erk
,
they were off i n a momen t i n adifi’

erent tack . W e

doubt not that when ful l grown they engage i n sim il ar
amusemen ts

,
though as Pectens of greater gravi ty they

choose to romp unseen
,
and play the ir gambols i n th e

deep .

” The anc i en ts bel i eved that by flapping the ir
val ves

,
by a very qui ck moti on , they cou ld ri se up

from thei r beds i n the deep and navigate the surface
,

hav ing one val ve raised an d exposed wi th its con
cavi ty to the breeze

,
whi l e the other remained under

th e water, and answered the purpose of a keel , by
steadying the an imal and preventi ng i ts be ing over
set.

” The sai l ing part of th is account
,
as

Dr. Johnston obser ves, is n o doubt an embel l ishmen t
thrown i n by way of eff ect ; but there i s n o doubt these
an imal s do possess the power o f l eap ing to a consider
abl e d istance

,
and M . Lesson tel ls us that h e has see n

them leap out of th e water by strik ing the i r val ves
rapi dly together. W hen deserted, too, by th e tide on
any occasi on

,
they wi l l tumble forward by the same

k ind of movement
,
unti l they have regai n ed the water.

Fabr ici us
,
i n the Fauna of Green land, tel l s us that th e

northern spec i es, Pecten islandz
’

cus, wh ich is used as
food by the n ati ves, is often cooked wi th difiiculty, for
i f th e shel l is put i n to th e pot al i ve i t l eaps ou t of i t
aga i n . Several spec ies are used as food. The Pecten
(Janira) maximus i s ofte n , i n England , pickled and
barreled for sale , and P . opercularis i s a common
arti cle of food i n Scotland . The shel l s

,
too

,
of some of

the speci es are empl oyed as usefu l articl e s. They are
used as spoons ; and “ i n th e days when Ossi an sang

,

the flat val ves of the Scal lop (P . maximus) were the
plates, and the hol l ow ones the dri nki ng cups, of F i ngal
and h is h eroes ; hence the term shell became expres
s i ve of the greates t hospi tal i ty .

” The shel l
of Pecten (Janira) Jacobecua, St. James

’ shel l (Plate
1 1 , fig. was worn as th e emblem of the p i lgrim
journeying to the Holy L and. I t was worn fixed to th e
hat in front

,
an d became the badge of several orders of

k n ighthood ; for, as Moule i n his “ Heraldry of F i sh”
remarks, “ when the monks of th e n i n th cen tury con
verted the fisherman of Gennesare t i n to a Span ish war
r ior, they assigned him the scallop shel l for h i s ‘ cog
nizance. The fami ly conta i ns several genera— Pecten,
Jam

'

m ,
Amusium, and Pedum.

FAM ILY—LIMADE ( The F ile- shells) .

The Fi l e- shel l s have thei r sh ell s always wh i te and
gap ing a t th e sides. The valves are equ al , obl iquely
oval

,
and the beaks are apar t and eared. The h inge

is wi thou t teeth
,
the area triangu lar, and the carti lage

p i t cen tral . The surface external ly i s usual ly grooved
in a radiating manner

,
and some of the speci es are

L1MADE .

covered wi th a th i n brown ep iderm is. The speci es
are n ot very numerous. They are acti ve creatu res,
and possessed of such l ocomoti ve power that Messrs.
Quoy and Gaimard te l l us they were obl iged to ru n
after them i n order to catch them . Mr. A. Adams , i n
descri bing the h ab i ts of som e foreign spec i es wh i ch
he had watched amongst th e Phi l ipp i ne Isl ands, says

The Limae usual ly l ive qu i e tly at the bottom wi th
th e valves widely ex tende d an d thrown fiat back , l ike
th e w ings of certain bu tterfl i es when basking i n th e
sun ; but when disturbed they start up , flap thei r l ight
valves

,
and move rap idly through the water by a con

ti n ned successi on of sudden j erks. The cau se of al arm
over, they bring themsel ves to an an chor by m eans of

th e i r provis ion al byssus
,
whi ch they seem to fix with

much care and atten ti on , previ ously exploring every
part of th e su rface wi th the ir singul ar leech - l ik e foot.
W hen many hundreds of these c urious bivalves are seen
at th e bottom of cl ear pools, surrounded by l i v ing
branches of party - col oured coral

,
the i r crimson - spotted

m an tl es and deli cate spi ral appendages that fri nge the
edges cause them to exh ibi t a very rich and beau ti fu l
appearance .” Our Bri ti sh speci es are described as
equal ly beautiful . Dr. L andsborough , i n his del ightful
l i ttl e book

,
Excurs i ons to Arran ," te l l s us tha t he had

an opportu n i ty of watch ing the movements of th e
common L ima. hians ( or tenera) in Lamlash Bay.

W hen pu t i n to a j ar of sea- water
,
he says, th is L ima

i s on e of th e most beau ti fu l m ari ne an imals you can
l ook upon . The shell i s beau ti ful ; th e body of the

an imal wi th i n the shel l i s beauti ful ; and the orange
fr inge - work ou tsi de of th e shel l i s h ighly ornamental .
Ins tead of being sl uggi sh , i t swims abou t with great
vigour . I ts m ode of swimming is th e same as that of
the Scal l op. It opens i ts val ves

,
and suddenly shutting

them expels th e water
,
so that i t .is impel l ed onwards

or upwards ; an d when the impu lse thus given is spen t
i t repeats the Operati on

,
and thus moves on by a suc

cess i on of jumps. W he n moving through the water i n
thi s way, the reddi sh fr inge is l ike the tai l of a fiery
comet. The fi l aments of the fri nge are probably use
ful i n catch ing i ts prey. They are easi ly broken off,
and i t i s remarkabl e they seem to live many hours after
they are detached from the body , twi sting themsel ves
l ike so many worms." These very i nteresti ng l i ttl e
m ol lusks al so sp i n for themsel ves a n est or artifici al
burrow i n wh ich they l i ve gregariously. Th is k i nd of
nes t i s com posed of sand and fragments of c oral and
shell s u n i ted together by means of the i r temporary
byssus. The coral n est

,
says Dr. Landsborough

,

“ i s
curi ously constructed , and remarkably wel l fi tted to be
a safe resi dence for thi s beautiful an imal (L imaMans) .
The fragi l e she ll does no t n early cover th e mol lusk
the most del i cate part of i t, a beauti fu l orange fringe '
work , being al toge th er ou ts ide of the shel l. Had i t no
extra protec tion the half- exposed ani mal woul d be a
tempting mouth ful, qu i te a bonne bouche to som e prowl
i ng haddock or whi ting ; but He who tempers th e win d
to the shorn l amb teaches this l i ttl e creature

,
wh ich

he has so e legantly formed, curi ous arts of se lf- pre
servation. I t is not contented with h idi ng i tse lf among
the l oose coral , for th e first rude wave m igh t l ay i t
naked and bare. I t becomes amari ne 'mason and
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Another pecul i ari ty i n the structure of th e Brachio
podous Mol l usca is the i r resp iratory system . True
gi l ls are al together w'anti ng

,
and accordingly, by some

of th e earl i er conchologists
,
these oral or fringed arms

were c onsidered as subsid i ary to resp iratio n and th e
aeratio n of the bl ood ; but Professor Owen , i n his

masterly paper i n the Z oological Journal, from whi ch
we have already gi ven an ex tract or two

,
shows that

th es e processes are carried on by the mantl e. The
tru e branch ial vessels,

'

he says
,
are ramified i n ri ch

profus i on upon th e i nner surface of th e l obes of th i s
par t of th e body

,
and consequently i t forms the ch i e f

,

i f n ot the sol e respi ratory organ . In this
‘

profuse

distr ibuti on o f vessel s over a pl ai n m embraneous ex
pen si on ,” says th e Pr ,

ofessor we perce i ve th e s impl est
construc ti on of the water bre ath i ng organ

,
o1 b7anclzz

'

a .

"

I n some of the Brachiopods th e ova are devel oped l n
these l arge branch i al ve ins

,
and i n oth ers th ey are

developed in vascul ar si n uses on each s ide of th e body .

Nothing accurate i s known respecti ng the devel opmen t
of the young, but they are bel ieved to be, i n thei r first
stage, fre e and abl e to swim abou t unti l they mee t wi th
a su i tabl e pos i ti on . Some of th em appear to attain
the ir ful l growth i n a s ingl e season , and al l , probably,
l i ve many years afte1 they h ave becom e adu l t. The
speci es are al l m ari ne

,
and are found attached to

branches of coral
,
hangi ng f1om th e under side of

shelvi ng rocks
,
or abiding in th e Cavi ties of oth er shel l s .

They are sel dom found on cl ay beds ; bu t where th e
bottom consists of cal careou s mud they appear to be
very abundan t

,
mooring themsel ves to every hard sub

s tan ce on the sea bed , and c lus teri ng one upon the
other. Woodward.) TheBrach iopods enjoy agreater

SUB- CLASS I .

- ANCYLOPODA.

ORDER I .
—ANCYLOBRACHIA.

TH I S order c ontai ns on ly two fami l i es

FAM I LY—TEREBRATULID/E (The L amp- shells) .

The shel l s i n th i s fam i ly ( see Plate 11
,

fig . 26,

Terebratula australis) are i nequ ival ve , and usual ly
oral or subc irc ular. They are som ewhat l ike a
G recian l amp i n form ,

and have therefore recei ved
the general appel lati on of L amp - shells. The valves
are m i nu tely punctate

,
sometimes smooth , some

ti mes stri ated . The ven tral val ve i s the l arger
,

and i ts beak i s produ ced and tru ncated at th e apex ,
wh ich i s perforated. The foramen or hol e i s some
times perfect

, at other times i t is a deep si nus, uncon
useted at its l ower margi n. I t i s u sual ly separated
from the h inge l i n e by a tri angu l ar pl ate

,
cal l e d th e

dcltz
’

dium
,
whi ch i s composed of two pieces. The two

teeth are pl aced in th is val ve
,
s i tuated one on each side

of th e del ti di um . The dorsal, and smal l er valve, has
a depressed beak

,
two sockets for th e recep ti on of the

range both of cl imate and dep th
,
as wel l as time

,
than

any other Mol l usc a known . They are found i n trop i cal ,
temperate, and arcti c seas ; i n shal low pool s left by
the re ti ri ng tide

,
and at the greates t dep ths expl ored

by th e dredges ; wh il st, i n tim e , they are found foss i l
i n th e m iocen e terti ary

,
and i n the oldest Devon ian

strata. Indeed the oldes t form of organi c l i fe at pre
sen t k nown

,
both i n th e Old and New world

,
i s a

L ingula. At pre sen t there are on ly between seventy
an d eigh ty recen t speci es known

,
whi lst of ex tin c t

form s upwards of one thousand have been described .

The class BRACH I OPODA i s d ivided in to two sub
cl asses— I. ANCYLOPODA, and II. HELICTOPODA. In

the Ancylopoda, the oral arms are recurved ; n ot
extensi l e

,
or only at the tip ; and are affixed to shel ly

appendages on the disc of th e dorsal val ve. The
mantl e i s adheren t to th e shel l

,
th e substance of

_which
i s p i erced by n umerous m inute perforati ons . In th e
Helictopoda th e oral arms are el ongate and regul arly
sp iral ly twisted when i n repose . The mantl e lobes
are merely appl ie d to th e i n ner surface of th e shel l , the
surface of which is not punctu red .

The sub - cl ass Ancylopoda i s d i vided agai n in to two
orders— I. ANCYLOBRACHIA, and II. CRYPTOBRACH IA.

The Ancylobrachia have the oral arms a ffixed to
cal careous lamel lae, form ing a l oop attached to th e
hi nge margi n of the dorsal valve, and more or l ess pro
m i nen t i n i ts cav i ty . The an imal is general ly attached
tomari ne bodi es by a tendi n ous peduncl e . The Equip;
tobrachz

'

a h ave the oral arms su nk in to grooves i n the
convex centre of th e i nner surface of the ventral va lve .

The sh el l s are gen eral ly attached by the ou ter su rface
of the l arger val ve .

teeth of th e ventral val ve , an d a prom inen t card inal
process between them . I t i s al so furn ished with a
h inge plate provided wi th four c avi ti es

,
and a central

r idge or septum. The i n ternal skel eton (see fig. 204) is
attach ed to th is val ve

,
an d consists of a s lender shel ly

loop attached in some genera at i ts origi n to the h inge
p late

,
and furn ished wi th oral processes ; i n o thers to

th e septum i n the middl e of the dorsal val ve . The
an imal i s always attached by a peduncl e

,
wh i ch passes

th rough the hol e or deep si nus i n the apex of th e beak ;
and the strongly cirrhated, l ooped , or con torted oral
arms (described above ) are un i ted throughou t by mem
brane

,
are folded upon themselves, and are on ly sp iral

at th eir extrem iti es. The val ves are open ed and c l osed
by adductor and retractor muscl es, and the peduncl e
i s prov ided with two addi ti onal ones. The species

,

though not numerous, have been distributed through
out a number of genera, whose characters h ave been
taken ch i efly from the structure of the i n ternal skele
ton . They may al l he arranged i n two tribes .



TEREBRATULANINA.

TR IBE I.—TEREBRATULANINA.

The spec ie s bel onging to th i s tr ibe have the shel ly

MOLLUSCA.
-DISCINIDJE.

TRIBE I I. —MAGASINA.

In th is tribe th e speci e s h ave th e shelly loop at

tached to the septum ,
i n th e m iddl e of the dorsal

loop attached to the h inge pl ate, and is composed of val ve
,
and is c omposed of six recen t genera —Tere

thre e genera, Terebratula, Terebratulina, and Wald bratella, M agas, Bouchardia, M egerlia, M orrisz
'

a, and

ORDER II.
—CRYPTOBRACHIA.

FAM I LY— THECIDEIDZE.

This i s th e only fam i ly of recent sh el l s con tain ed i n
the order. The an imal s have the oral arms fol ded
upon themsel ves, u n i ted by m embrane, fri nged wi th
l ong cirrhi on th e ir ou ter margi ns, and supported by a
shel ly l oop . The mantl e ex tends to th e marg in of the
val ves

,
and adheres close ly.

GENUS ARG IOPE. Th is genus has the l oop folded
into two or four l obes

,
and adhering to th e prom in en t

septa wi th wh ich th e dorsal val ve i s furn ished in~
teriorly.

GENUS THECIDEA.
—This gen us has an unsymme

trical l oop di vided in to two or more l obes wh ich are

un i ted m ore or l ess intimately wi th grooves formed i n
th e disc for the ir recepti on.

SUB- CLASS I I .

— HELICTOPODA.

TH IS sub - c lass c ons is ts
,
l ik e th e preceding of two

orders— the SCLEROBRACHIA and the SARCOBRACHIA,
th e fi rst having the oral arms

,
supported by a shel ly

band arisi ng from the hi nder or card i nal edge of the

ventral val ve ; the sec ond, h av i ng the oral arms fleshy
to the base

,
and wi thout any shel ly support.

ORDER I .
— SCLEROBRACHIA.

IN th is order there i s on ly one fam i ly of recen t sh el l s,
and th i s consi sts of a si ngl e gen us .

FAM I LY—RHYNCHONELLIDZE.

The Rhynchonel las h ave el ongate , fleshy , sp i ral , oral
arms, supported at th e base by two short, hard , diverg
i ng shell - lam inae ar isi ng from the h inge margin of th e
ventral val ve .

GENU S RHYNCHONELLA.
—Thls genus has a trigonal

sh el l
,
usu al ly p l aited

,
and acutely beaked. External ly i t

i s n ot pun ctate
,
and in ternal ly i t has n o testaceous

\
skele;

ton or apophysary system . The dorsal val ve is e le vated
i n fron t

,
and depressed at the s ides

,
whi lst the ventral

val ve i s hol lowed al ong th e cen tre . The foramen i s
triangul ar and open

,
si tuate under th e beak. Only

two recen t spec ies are known ; one from th e northern
seas

,
and th e other from New Zeal and.

ORDER II.
—SARCOBRACHIA.

TH I S order is c omposed of three fam il i es of recent Great Bri tai n , th e Medi terran ean , India, an d New
sh el l s

,
al l di sti ngu ish ed by there be ing n o processes on Sou th W ales.

the h inge - margi n or di sc i n the l ower valve, though in
some of them there is a sl igh t medi al l ongi tud in al
e longati on .

FAM I LY— CRANIIDfE.

The Cran i as h ave the oral arms fixed to a process
of th e ventral val ve . The shel l of Crania i s orbi cul ar,
cal careous ; the dorsal or upper val ve of a c on i cal
form

,
and th e l ower or ventral val ve en ti re , flat, and

attached by i ts ou ter surfac e to mari n e bodi es . F ive
recen t and twenty - eigh t fossi l speci es are known . The
recen t ones are nat i ves of th e north seas

,
th e coasts of

FAM I LY—DISCINIDZE.

The D i sc inas , l ike th e preced ing fam ily have the

oral arm s fixed to a process of th e ven tral val ve ; but
the sh el l i s h orny, and when fresh an d m oist, is qu i te
flex ibl e

,
and i s attached to mari n e bodi es by a short ten~

dinous pedun cl e , which passes th rough a smal l sl i t i n
the disc of the l ower val ve. The upper val ve of D is
cz

'

na i s con i cal
,
and resembles th e shel l of a l impet or

patella, th e l ower is orbicul ar and flat ; they are not
u n i ted together by a h inge

,
and the external surface is

m inu tely punctate . Seven recen t spec ies are known,
ch i efly from South Ameri ca.
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morphoses. The l arvae are l ike tadpol es i n shape
,
are

sol i tary and free
,
swimming rapi dly by the ai d of the

u ndul atory movemen ts of a long tai l . They attach
themsel ves occasi onal ly ; th ey the n change thei r form ,

l ose th e ir tai l
,
and after a few days’ free and l ocomoti ve

l i fe
,
fi nal ly fix themsel ves. In addi tion to reproducti on

by ova the compound Tunicaries have been ascertai ned
to possess a second mode

,
viz. —by gemmat ion . This

process i s superi nduced upon the young Asc idi an after
i ts devel opmen t from the ovum .

“ The i nd iv iduals
formed by the gemma ti on of th e pr imary bud of th e
young Asc idi an are , inste ad of being detached , retai ned ;
the process of gemmation bei ng regul ated so as to pro
duce th e character isti c pattern i n wh i ch the diff eren t
i ndiv idual s are grouped i n th e mature compou nd an i
m al .” The greater n umber of th e Tunicaries
are fixed i n thei r ad u l t state ; bu t th ere are others that
are always free

,
and only found i n the op en ocean .

They thus form two n atural groups. Of the fi rst or
fixed group

,
some of th e i nd ividual s become en ti rely

d i sti n c t
,
i n others they r emai n c onnec ted by a vascul ar

c anal , and i n a third set all the ind iv iduals become
bl ended i n to a common m ass. These groups form the
Solitary, the Social, and th e Compound asc id ian s of

authors . The animal s bel onging to th e c l ass Tunicata
are a l l marin e

,
and are n umerous i n al l seas

,
being

found from low water to a considerabl e depth . Ad

h ering to rocks an d sea - weeds
,

” says Mr. Adams
,

“ these strange , bag~shaped, l eathery bod ies may be
seen al ong the strand at low water

,
ej ecti ng when

touched th e sea- water to som e d istan ce ; and on the
ocean the ir l engthened sinuous chains , o r pel lu c id
phosphorescen t tubes

,
cannot fai l to arrest the eye of th e

voyager. The compound forms exh ib i t, i n the varied
arrangemen t of the i nd ividuals composi ng the general
mass

,
a number of e legant stems and flowers of cur ious

and compl icated design . Towards the northern shores

Ascrnmxs.

ORDER— DICHITONIDA.

INN ER sac more or less d etach ed from th e external
tun ic u n i ted to i t at the two orifices . Bran ch iae l arge,
equal

,
spread on the i n ner surface of th is sac. Bran

ehial orifice wi th an i nner membranaeeous ring and
c i rcl e of te ntacles .
This order contain s four fami l i es

,
three of which

are fixed , and the fourth floati ng.

FAM ILY I.— ASCIDIIDZE (SimpleAscidians) .

This fam ily ' has been thus characterized z—An imal
's impl e

,
fixed

,
so l i tary or gregar iou s ; not u ni ted i nto

groups by a common integument ; oviparou s ; not
gemmiparous ; sexes un i ted ; branchial sac simple
or disposed i n (e igh t to eighteen) deep and regul ar

The spec ie s of Asc idians are very abundant i n the
n orthern seas

,
onthe Bri ti sh coasts, th e n orthern shores

of Europe , and i n the Mediterranean. “Barely is th e
dredge drawn up from any sea - bed at al l prol ific i n
submar ine creatures

,

” says Professor Forbes, “wi thout

th ey are sombre i n thei r col ours , bu t i n the sunny
regi ons of th e sou th the i r h ues assum e the brigh test
dyes

,
and v i e wi th those of th e coral l i n es an d actinize

that peopl e th e bed -of th e ocean . It was i n the

Asc id ian Tunicaries that MM . Audou i n an d M i l ne
Edwards firs t d iscovered th e m e tamorphoses of the
Mol l usca

,
and

O

their discoverie s have since bee n ex
tended by the l abor i ou s researches of Sars and Lovén.

I t was am ong these si ngul ar bei ngs that Van Hassel t
d iscovered “ a heart of such extraord inary character,
changing i n cessan tly i ts aur i cl e to ven tr ic l e , and i ts
ven tri cl e to auricl e— i ts arter ies to vei n s

,
and i ts vein s

to ar teri es .” Among th e Salpi an Tunicaries i t was,
moreover

,
that Cham i sso made the no l ess extraordinary

d iscovery that a ‘Sal pa mother is n ot l ik e its daugh ter
or i ts own mother

,
bu t resembles its '

sister, i ts gran d
daughter

,
and its grandmother.’ The Pyros‘omes aff ord

a spectacl e to th e n atu ral i st of unexampled beau ty
when

,
see n by myriads from th e vessel i n th e n igh t,

th ey gl eam wi th phosphorescen t rad ia nce
,
formi ng vas t

shoals of m im i c p i l lars of fire
,
i l l um inati ng al l arou nd

wi th a green unearthly glare . The most cur i ou s fea
ture i n th e history of these soft- sh el l ed mol lusks
is the fac t that many among them form commun iti e s
of bei ngs

,
l ike the coral s

,
a commonweal th of bei ngs

bou nd together by common and vi tal ti es. Each star i s
a fam ily

,
each group of stars a commun i ty— i nd ividuals

are l i nked togeth er i n systems, systems combined i n to
masses .”
The Cl ass Tunicata has been d ivided i nto two orders

o r d ivi si on s by Dr. F l em ing , acc ord ing as the i n n er or
m uscu l ar tun i c or sac is .more or l ess detached , or i s
adheren t to th e external tu n i c . Those i nd iv idual s
wh ich have this i n ner sac m ore or l ess detached from
the external sac are termed Dz

'

chz
'

tonida ; an d thos e
wh ich h ave i t adhering throughout to the ex ternal tun ic
are termed M onochz

'

tom
’

da.

contain ing few or many i rregu larly - shaped leathery
bodies

,
fixed to sea - weed

,
rock

,
or sh el l by one extrem i ty

or by one side
,
free at th e other, and presenti ng two

more or less prom i nen t orifices , from which on the
sl ightest pressure the sea - water is ej ec ted with grea t
force . On the sea- shore

,
when the tide is out, we find

sim il ar bod ies attached to th e under su rface of rough
stones . They are vari ously

,
often spl endidly col oured,

but otherwise they are unattracti ve or even repu l si ve
i n aspec t. These creatures are Ascz'dice, properly so
cal l ed . Numbers of them are found c lusteri ng among
tangles

,
l ike branches of some strange semitransparen t

frui t. They are very apatheti c and i nactive
,
l iv i ng

upon micros00pic creatures drawn i n with currents of
water by means of the ir ci l iated respiratory organs.
The l eathery case i s often i n crusted with stones and
shel l s

,
decorated with parasi tical though ornamental

plumes of coral l in es
,
and not seldom perforated by

b ival ves wh ich l odge themselves snugly i n th e tough
bu t smooth ski n." Some of the Ascid ians appear to
have been wel l known to Aristo tle ; and his descrip tion
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i s extremely accurate. On th e coasts of th e Mediter

rausan and i n Ch in a ( where speci es of Ascidiae occur) ,
several of th em are esteemed as arti cl es of food. Van

Beneden i nforms us th at at Cette Asc idiae are taken
regul arly to market

,
an d that a particu l a r speci es

( Cynthia mz
'

crocosmus) ,
“ al though so repul s i ve exter

nal ly, furn i shes a very del i cate morsel , much sough t
after by some ."
GENUS AscmtA or Sea Squirt— This genus i s

known by its sessi l e body being covered wi th a coria ceou s
or gelati nous tu n i c ; the branch ial orifi ce bei ng eight
l obed, and furn ished insid e wi th a ci rcl e of s impl e ten
tacular fi l aments ; the an al orifice i s si x - l obed

,
an d the

branchi al sac is not plait ed. The spec ies vary in
l ength from one to five or six i n ches

,
and range from

low water to twenty fath oms. In some of the A sc idiae
the ex ternal tun i c i s pal e and semi transparen t

,
and the

i nn er coat i s orange or crimson
,
or som etim es marbl ed

wi th orange an d whi te. Most of them
,
however

,
as

SirJohn Dalyell says, “ are coarse, u nsightly , deformed
looki ng an imals , u tterly void of that external symmetry
and beau ty rendering many of the tenants of th e waters
so i n teresti ng. Nor is i t i n th is only that th ey sh ould
fai l to a ttrac t th e spectator’s n oti ce . They testify
neither

'

instinct, acti on , n or moti on , n or even the symp
toms of l i fe , farther than sl ight enl argem en t and redue
ti on of si ze , together wi th contracti on and expansio n
of the two tubular orifices of th e body . No sen si bl e
attraction fol l ows absti n en ce or repl eti on th e extern al
form undergoes scarcely any modificati on from heal th
or disease ; even the l apse of tim e , that u n i versal con
sumer , seems

'

hardly to make any impress i on on the
shapeless mass, which i s rooted immovably from the
first momen t o n the same spot to vegetate

,
l i ve

,
or

d ie .
GENUS CYNTH IA.

—This genus is sessi l e as wel l as
Acad ia, and i ts test or tun i c i s c or iaceous ; both bran
chial and anal orifices are four- l obed

,
and the bran chi al

sac i s p lai ted l ongi tudinal ly and surmounted by a c ircl e
of ten tacul ar fi l amen ts . Abou t fourteen spec ies are

described as i nhabi ti ng the coasts of Great Britai n
,
and

theyare found ranging from low water to th irty fathoms .
Indi vidua ls are often seen unattached as wel l as fixed

.

th ough , as Mr. Rupert Jones observes, th ese an imal s
cannot be sai d to h ave an ent irely fre e ex isten ce

,
their

tests be ing usu al ly m ore or less imbedded i n sand
_
or

mud, and frequen tly he ld to their anchorage by the
agglu ti nati on '

of the su rrounding sand—grain s to the ir
ou ter surface. But from such a posi ti on they are easily
disturbed.

” The speci es of Cynth i a are al so frequ ently
found assoc iated i n groups of n umerous i nd i vi dual s

,

form ing large bunches i n consequence of th e i n terlaci ng
of thei r root - fibres. The genus i s represen ted by two
spec ies , C. momus and C . Canopus ( Plate 9, figs

.

7 and
GENU S BOLTENIA.

—~ This gen-as instead of being ses
si l e, as in the two preceding genera , has its cori aceous
body fixed by a peduncl e to ston es

,
often i n deep water

.

Sometimes young Bolteniae fix themsel ves on to the
stem of thei r paren t. In this genus the orifices are
l ateral , and both of th em are cl eft into four lobes or
rays ; the branchi al sac i s l ongi tudinal ly plai ted and
surmounted by a c ircl e of compound tentacles

.

Two other gen era bel ong to thi s fam i ly , [Wolgula
an d Cbclysoma— th e on e (Molgul a) having a mem
braneous tun i c or test

,
but usu al ly i n vested wi th sand

or oth er extraneou s matters ; the oth er having i ts
cori aceous test resembl ing the carapace of a tortoise.

FAM I LY III—BOTRYLLIDZE ( Compound
Aascidians) .

FAM ILY II.—CLAVELLINID]E (SocialAscidians) .

The Soc ial Ascid ians are very smal l an im als found
on stones

,
shel ls , and sea- weed

,
adhering by n umerous

root - l ike proj ecti ons of th e i r ou ter tu n i c. As th e ir
n am e i ndi cates, these an imal s occur i n groups o f severa l
i nd iv idual s, each hav ing i ts own heart, respi rati on , and
system of n u tri ti on , but fixed on pedun cl es or stalks
that bran ch from a common stem

,
through wh i ch the

bl ood c i rcul ates i n Opposi te d i recti ons. They are su ch
tran sparen t an d col ou rl ess an imal s

,
that th e ir i nterna l

struc ture can be seen withou t dissec ting them . Repro
ducti o n takes pl ace i n th ese Soci al Ascidi an s by gem
mati on or by the process of budding

,
as wel l as by

eggs . The n ew i ndividuals so formed may con ti nu e
uni ted to the paren t

,
or m ay bccomf compl etely free

by th e ruptu re of th e c onnecti ng tube.
GENUS CLAVELLI NA.

— Irl th is genus th e i nd iv idual s
composi ng the compound body are connected by creep
i ng tubul ar prol ongat i on s of thei r common tu n i c. They
are el ongate, erec t, more or l ess peduncu l ated ; th e
outer tun i c i s smooth and transparen t, and the thorac ic
porti on of the body i s u sual ly marked wi th col oured
l i n es. The bran ch ial and an al orifices are both simpl e

,

withou t l obes or rays. The Speci es wh i ch have been
observed are fou nd i n th e n orthern seas and i n the
Mediterranean . This genus is represen ted by C. borealz

’

s

i n Plate 9, figs. 5 and 6.

GENUS PEROPHORA.
—This genus di ff ers from the

preceding i n th e i ndi viduals being suborbi cul ar and
com pressed, and th e thoraci c p orti on of th e body being
desti tute of c olou red l i nes . There is only on e speci e s
known . It

'

is beaut i ful ly transparen t
,
accord ing to

Professor Forbes , who has dredged i t adhering to sea
weed on th e coast of Angl esea

,
and appears l ike l i ttl e

specks of j el ly dotted with orange an d brown . W hen
dried , these bodies appear l ike the m i nu te ova of som e
mol lu sk .

The Botryllz
’

dce are compound an imals
,
and fixed.

The an imals are associ ated wi th each other
,
th eir tests

be ing fused together so as to form a common mass i n
whi ch they are imbedded i n on e ormore groups. Each
i nd ividu al, h owever, has a di stinct branch ial and anal
orifice , and th ey are n ot connected wi th on e another by
any in ternal union. “ I f

,
when walking on the sea

shore abou t l ow water mark
,
we tu rn over l arge stones

,

or l ook under proje cting eaves of rock
,
we are alm ost

sure to see transl u cen t j el ly—l ike masses of vari ou s hu es
of orange , purpl e, yel l ow, bl ue , grey , and green , some
times n early u ni form i n ti n t, sometimes beauti ful ly
vari egated

,
and very frequently pen ci l l ed as i f wi th

stars of gorgeous devi ce ; now encrust ing the surface
of the rock

,
now depending from i t i n i c i cl e—l ike pro
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jections. These are Compou nd Ascid ian s. A tangl e
or broad - l e aved fu cus, torn from i ts rocky bed

,
or

gathered on the sands where th e waves have cast i t
after s torms

,
wil l show us sim i lar bodies, mostly those

star - figured, i nves ti ng i ts stalks, winding among the
i n tri cac ies of i ts roots, or c l oth i ng wi th a glai ry coa t th e
expanse o f i ts fol i ated ex trem i ties. If we keep some of
these bodies i n a vesse l of sea- water we find they l i e
as apathe ti c as sponges , giving few symptoms of vi tal i ty
beyond the sl ight pou ti ng ou t of tube - l ike membranes
a rou nd apertures wh i ch become vi sibl e on the i r sur
faces

,
though a closer and m icroscop i c exam inati on wil l

sh ow us cu rren ts i n acti ve moti on i n the water aroun d
these apertiu'

es
, ,
streani s rej ec ted an d W h i rl pool s ru sh

i ng i n ; i nd icat ing that however torpid th e creature may
external ly appear

,
al l th e m achi nery of l i fe , the resp ira

tory wheels and c i rcul atory pumps, are hard at work i n
i ts i nmost recesses . In th e course of ou r exami nation

,

espec i al ly i f we cu t u p the mass , we fin d th at i t is n ot
a s ingl e an ima l wh ich l i es before us

, but a common
wealth of bei ngs bound togeth er by common and soc ial
t ies . Each member of th e commonweal th has
i ts own pecu l i ar duti es, but shares al so i n operati ons
which rel ate to th e i nterest and wel l - be ing of the mass.
An atom i cal i n vestiga ti on shows us th e detai l s of these
c urious structu res and arrangemen ts beau ti fu l as wise.

Indeed few bod ies among the l owe r forms of an imal
l i fe e x h ibi t such exqu is i te and kal e idoscopic figu res as
those wh ich we see di splayed i n the comb inati ons of the
Compou nd Ascid i ans ." The Compound
Ascidi ans form rather a large fam i ly , comprising wi th in
i t a t least th ir te en di stin c t gen era. These may be
arranged

,
h owever

,
i n thre e groups o r sub - fam il i es.

SUB—FAM ILY I.
— BOTRYLLINA.

In the an imal s of th is group the i nd iv id uals are
un i ted i n systems around common excre tory cav i ti es
or closets ; and thei r bodi es are no t d ivided i n to a dis
t i nct thorax and abdomen .

GENUS BoTRYLLUs.
— This genus may be taken as

the type of th i s group . The external tun ic i s gel at i nous
or cart i l agin ous

,
sessi l e

,
and i ncrus ti ng . The an imals

are grou ped i n s impl e prom i nen t s tars , and the ind i
viduals—from si x to twen ty i n each system - l i e hori
zontally, wi th the ven t far from the branch ial orific e,
wh ich i s s impl e . The branch ia l orifices are arranged
round a common cloaca .

“ The tests of th e ani mals
are fixed together

,
form ing a common mass, i n wh ich

the animals are imbedded i n on e or m ore groups or
systems

,
but th e ind iv iduals are n ot conn ected by any

i n tern al uni on .

" There have been as
many as ten di sti nct spec ies described , six of wh ich are
fou nd on the shores of G reat Bri tai n . They vary con
siderably i n form an d col our, som e of them being
purpl e

,
and others yel l ow, blue , grey, or green . They

are fixed on ston es or sea- weed , n ear l ow- water mark .

The genus i s represen ted by B . polycyclus (Plate 9,
figs. 7 and

SUB - FAM I LY II.—POLYCLININA.

This group i s d isti ngu ish ed from the preceding by

SUB - FAM ILY III . —DIDEMNIN}E.

the body be ing d ivided i nto three d isti nct porti ons
,
v iz .

- a thorax
,
wi th the bran ch ial apparatu s ; a superi or

abdomen
,
with the digesti ve organs ; and a post

abdomen
,
wi th the heart and reproducti ve organs.

Genus POLYCLYNUM .
—This gen us has a gel ati n ous

or carti l agi nou s test
,
sessi l e orsl ightly pedunculated

,

and varying very m uch i n form . The systems are
n umerous

,
convex

,
somewhat star - shaped

,
each with a

central cl oacal cavi ty. The i nd i v idual s, vary ing from
te n to an hundred and fi fty

,
are p laced at u nequal

d istan ces from thei r common centre. The abdomen is
much smal ler than the thorax

,
and the post- abdomen is

peduncul ate . The bran ch ial orifices are six- angled and
six - rayed, and the ana l apertu re is prol onged h ori
zontally and i rregul arly cu t. Six spec i es are known ,
on e of which

,
P . constellatum,

is figured i n Plate 9,
figs. 12

—14 .

Genus SYNOICUM .
— This genu s has th e tes t semi

c ar ti lagin ous
,
cyl i ndri cal , and peduncu l ate , and the

animals are ei ther i sol ated or attached gregari ou sly to
sim i l ar cyl i ndric al bodies. The systems are s ingl e ,
c i rcu lar

,
te rm i nal , an d comprise six to n in e an imals .

The bran ch ial orifices are six rayed, and the ana l
apertu re has the sam e number ; bu t they are unequal ,
th e three largest form ing the ex teri or margi n of th e
central star. Only on e speci es i s known , S . turgens,

figured i n Plate 9, figs. 15—17.

GENU S SlGI l.LINA.
— This genus has a sol id , gel ati n

ous test
,
i n form of an el ongated, ere ct con e. I t . is

peduncu lated
,
and occurs e i ther i solated or gregari ous.

Each con e consists of a s ingl e system of many indivi
dual s d i sposed one above another i n i rregular c ircl es.
The bronchial and anal orifi ces have each six rays ;
th e abdomen i s larger than the th orax ; an d the post
abdom en i s l ong and slender . The genus der ives its
name from a fanci ed resembl an ce of th e c ommon mass
to a seal (sigillum) , an d contai n s as yet only one speci es,
S . australz

’

s, from th e trop i cal seas, which i s repre
sen ted i n Plate 9, figs. 10 and 11 (magnified) .

This group emb races al l the compound Ascid ian s
whose body i s d isti n ctly 'div ided i n to two parts, t he
thorax and abdomen .

Germs DrnsMNIUM .
— This gen us has a cori aceou s

test wh i ch i s sessi l e and en crusting , and diversified i n
form and appearance. The systems are n umerous,
compressed

,
wi thou t cen tral cavi ti es

,
and the indi viduals

are scattered over the common body wi thou t any appre
ciable order of arrangement. The abdomen is pedun
cul ate. The bran ch ial orifice only i s rayed.

GENU S DISTOMUs.
— This genus diff ers from the

preceding i n having both the bran ch ial and ana l orifices
rayed . The test i s sem icart i lagi nous, sessi l e, and
assumes vari ous forms. The systems are numerous

,

u sual ly circu lar
,
and th e i ndi v idual s are pl aced in one

or two rows a t u nequal d is tances from a
’

common cen
tre . The rays at th e margi n of both apertures are
six i n n umber. There are several speci e s of th is
genus

,
one of wh ich

,
D . Tuber, i s represen ted i n Plate

9, figs. 1 - 3.
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SALPID IE.
-MOLLUSCA. SALPIDxE.

the surface perfec tly resembled i n candescen t cyl i nd ers
of great masses of fire, or rather of of i ron .

" The genus i s represen ted by ficr. 232

can non bal l s ; whi ls t those m ore d (Pyrosoma giganteum)

ORDER— MONOCHITONIDA.

INN ER sac adhering through ou t to th e external tun ic.
Orifices withou t ten tacul ar fri nges .
This order contai ns two fam i l ies— one of wh ich i s

always free and floating ; the other free also, but l i vi ng
buri ed i n mud.

FAM ILY I.— SALPID]E.

The Salpce are d isti ngu i shed by their ou ter tun i c
be ing thi n

,
el astic

,
el ongated , compressed, and open at

both extrem it ies
,
the two or ifices being oppos i te e ach

other . They are free
,
and habi tual ly swim on the

waters of the ocean
,
and are al ternately sol i tary and

aggregated. The sol itary i nd ividual s resembl e short
b ut rather wide tubes

,
wh ich are often of c ons iderable

s i ze
,
and so transparen t that, as Pro fessor Forbes says ,

they l ook as i f carved i n crystal .
The hi story of theseTunicaries i s repl ete w ith i n terest

,

especi al ly on account of the i r s i ngu l ar mode of repro
duction . These occur u nder two cond i ti ons ; at on e
t ime appearing

,
as described above , i n sol i tary indivi

dual s
,
floati ng freely on the surface ; at others , asso~

ointed in to lengthened groups
,
or chains

,
composed of

n umerous i nd ividua l s of s im i l ar form
,
and sw imming

with regu lar serpenti ne movemen ts through the tran
qu i l waters . The i ndi vidu al s wh i ch compose these
chai ns contract and expand simul tan eously

,

“ keeping
t ime

,
as i t were

,
l ike a reg imen t of soldiers on parade

,

”

each cha i n
_thus appeari ng to be a s ingl e be ing , acting

through the i nfluence of a un ique wil l . Afte r float ing
for a certai n t im e u nder th is form th e soc ie ty i s broken
up

,
an d each i nd ividu al

, so separated from the chai n
,

propagates a young one l ike i tsel f. This i ndiv idual
grows to the si z e of i ts grand paren t

,
and then bri ngs

forth
,
i n i ts turn

,
a social chai n of young Salpce, which ,

aga i n
,
gi ve orig i n to the sol i tary i ndi viduals ; thus , as

Chamisso discovered
,
for i t i s to h im we owe the know

ledge of th i s curi ou s fact
,
chained Salpfe do not produce

chained Salpce, but sol itary Salpw, and th ese do n ot
reproduce sol i tary , but chain ed Salpaz; or, as th is
n atu ral is t expresses i t

,

“ a S alpa mother i s n o t l ike i ts
daughter or i ts own mother

,
bu t resembles i ts s i ster

,

i ts granddaugh ter
,
and i ts grandmother the alterna te

generations only resembl ing each other. As th e m em Salpg octofora

hers of one generation are very dissim ilar from those of
the other

,
th e spec ies described previously to th is dis

covery of Chamisso’s, were accordingly very much mul
tiplied. The only conspicuous v i tal acti on i n th ese
Salpce, says ProfessorOwen, are th e rhythmi cal contrac
t i on and expan s ion of the mant l e

,
in wh ich the elasti

c i ty of the ou ter tu n i c an tagon i zes the contraction of
th e in ner on e. During expans ion the sea- water enters
by the posteri or aperture

,
and is expel led , i n contracti on,

by the anteri or on e ; i ts exi t by the opposi te end be i ng
prevented by a val ve . The reacti on of the j e t, \wh ich

Fig . 233.

is commonl y forced out of a con tracted tube, occasi ons
a retr ograde m ovement of th e an i m al . The curren ts
wh ich success ively traverse th e in teri or of th e an imal

,

renew the oxygenated medi um upon the surface of
th e respiratory organ , bring the n utri en t molecu les
with i n reach of the prehen si l e

,
subsp iral

,
l abi al mem

bran e of the mou th , and expel th e excrements and

generati ve products . Thus a si ngl e ac t of muscu lar
con tracti on i s made subservi ent

,
by the admirabl e co~

adjustment of the di ff erent organs
,
to th e performance

of th e fun cti ons of l ocomotion
,
nu tri ti on

,
resp irati on

,

excretion , and generati on. The Salpee are found i n
some of our northern seas

,
but they are more abundant

i n the Medi terranean , and i n th e warmer parts of the
ocean . in these l ocal i t i es th ey are remarkab l e for th e
bri l l i ant phosphorescen t l ight they give out at n ight

,

espec i al ly whe n the water i s agi tated . The long chain s
of these an imal s swimmi ng n ear th e surface

,
have bee n

described as occasi onal ly producing the eff ec t of long
ribands of fi re drawn al ong by the curren ts .
Three genera have been enumerated .

GENUS SALPA.
—This gen us i s th e typical and most

importan t one
,
and may be defined i n th e sol i tary

form , as obl ong, subcyl i ndri cal , trun cated i n fron t b y
the o r al orifice , poin ted posteri or
ly, anal orifice subterm inal , each
orifice furn ished wi th a val ve ; test
th in , transparen t ; muscu lar man
tl e i ncomplete

,
form ing a set of

transverse or obl i que bands ; man
tl e cavi ty l i n ed by a system of
vascu l ar si n uses ; gil l rudimen

tary
,
consisti ng of two narrow

, ob

l ique, unequal laminze, form ing an
obl ique ban-d across the i nteri or ;
visceral mass or nucleus s i tu ate
n ear the posteri or extrem ity , an d
very compicuous, owi ng to the
bril l i an t orange

,
brown

,
or redd i sh

hu es of the l i ver . The sexes are
combined

,
and al l the spec ies ye t

observed are Vi viparous ; th e
young bei ng produced by gem
mati on i n chai ns cons isti ng of
i ndiv idual s unl ike th e paren t

,

and b ecom i ng oviparous. The i ndiv idual Salpce vary
i n l ength from hal f an i nch to ten i nches , and the cha ins
are f ound extending from a few i n ches to many fee t.
A good many speci es have been described . The genus
is represen ted by fig . 233 (Salpa octof ora) .
GENUS DOLIO LUM .

— Th i s genu s was establ ished for
som e l i ttl e an imal s n early al l i ed to th e Salpa, which
are described as round

,
or i n the form of a l i ttl e cask

,

transparen t
,
open at th e ends

,
and from two to ten

l in es i n l ength . The method of progressi on i n these



SALP ID zE.
— BltYOZOA.

smal l creatures i s by con trac ti ng th e whol e body
,
and

forc ing th e water ou t at one or th e other ex trem i ty.

Some other l i ttl e Tunicaries h ave been found floating
on th e surface of th e ocean

,
i n vari ou s parts of the

world , consi sti ng of an ovoid - sh aped body, term inated
by a long curved tai l or swimm ing organ . They are
m inu te i n size

,
from one- sixth to on e- fourth of an in ch ,

and are rapidly propel l ed through th e water by power
ful v ibrati ons of th e long

,
curved

,
lanceolate , caudal

appendage . These form the genu s APPEND ICULAR IA.

Professor Forbes describes th em as very num erous at
tim es

,
and appearing at a l i ttl e distance

,

“
as cl oudy

patches of red colouri ng matter i n the water .”

BR Y OZ OA.

Before drawing our h i story of th e sub - k i ngdom
M ollusca to a. conclu si on , we ough t to m enti on the fact
that th e l arge group of an imal s formerly arranged
amongst the Zoophytes

,
and known as th e Bryozoa,

are n ow i n cl uded wi th i n i t ; and that the ir proper pl ace
i n th e zool ogical system ough t to be imm edi ately fol
lowing the cl ass Tunicata . The s tructure of the an imal s
be longing to the Bryozoa i s deci dedly more mol l uscan
than zoophyti c ; an d i ndeed were we only to imagine
the m inu te ten tacul a wh ich fringe the or al orifice of
m any of th e Ascidi an tunicaries to be greatly prol onged

cl othed wi th ci l i a
,

resp iratory cavi ty

FAM I LY I I.— PELONAIADZE.

Th i s f amily is composed of on ly on e genus
, PELONA IA ,

wh i ch contai ns two speci es
,
both of them very rare .

The anim als are s impl e and unattached . The test i s
m ore or l ess carti lag i nous

,
smooth

,
or wrinkl ed

,
el on

gated and cyl i ndri cal . The two ori fi ces are n ot oppo
si te each other

,
but are both p laced on the sam e pl an e

on two em inen ces on the an ter ior ex trem i ty. The
creatures l i ve buried i n mud

,
qu i te u nattached to any

other body
,
and are extremely apatheti c

,
present ing

scarcel y any appearance of moti on .

contracted, we should see th e great resembla nce wh ich
a Bryozoon , such as F lustm ,

has to a mol lusk of the As
ei di an type . The n ervous system of these l i ttl e cre a
tures i s not form ed on th e radiated type

,
but consists

of a si ngl e gangl i on pl aced between the two or ifices
,
as

i n the Tunicata. They have al so a separate i ntesti n e
,

which possesses an anal orifice ; an d there ex ist a
gizzard - l ike organ and a. rudimental l i ver . Sti l l , as i n
almost al l systems th ese an imal s con ti nue to form
part of th e class Zoopizyta, we wil l postpon e the ir

considerati on ti l l com e treat



IND EX TO M OL L U S CA

CLASS I. —CEPHALOPODA ( HEAD -
”

W ALK ING
MOLLU SCS) ,

ORDER I.
, D ibranch iate ( Two—gilled Cephalopods) ,

Sub - order I .
, Octopoda ( Octal iods

Fami ly I.
, Octopodidze ( the Sea spiders) ,

Genus, Octopus,
Family I I .

, Phil onexidaa,
Genus, Philonexis,
Fami ly III.

, Argonaut idae _ Oeythoidae
Genus, Argonauta- Argo ( the Paper

Sub order I I .
,
Decapoda (Decapods) ,

Sect ion I .
, Chondrophora

Fami ly I . , Chu oteuth1df
e ,

Genus, Chiroteuthis
Fami ly I I , Onychoteuthidaa( UncznatedCalamaries) ,
Genus, Enoploteuthis,

Ommastrephes,
Fami ly, Loligidae ( Calamaries or S leevefish) ,
Genus

,
Loligo,

Sect ion I I . , Sepiophora,
Fami ly, Sepiidae ( Sepias or True Cattle-fishes) .

Genus, Sepia,
Sect ion III. , Belemnophora,
Family, Spirulidae ( Spirulus) ,
Genus, Spirula z L ituus ) ,

ORDER IL , Tetrabranch iata,
Fami ly, Nantilidae ( theNuutZl-i) ,
Genus, Naut ilus

,

CLASS I I .— GASTEROPODA ( UNIVALVES) ,
SUB - CLASS I.

, Ctenobranchiata,
ORDER

Sub - order
Fami ly

( t

Genus
,

I.

, Pectinibrancbiata,
I.
, Toxifera,
I , Conidaa ( the Cones) ,
II.

,
Acusidae (Auger- shells)
Tei ebra

Fami ly I I I ., Pleurotomidae ( S lit- mouths) ,

Sub - order
Fam ily

Genus,

Family,

Pleurot-oma Babylon ica ( the
Babel)

I I . , Proboseidifera,
I , Cassidulidae ( Fig - shells ),
II., Mur icidae (Rock shells)

Murex
,

Pisania,
Columbel la,
Latrunculus

,

Com inella
,

Bullia
,

Nassa,
Phos

,

Fami ly
,

Genus,

Family
,

Fam i ly,

Capulidze,
Capulus,
Hipponyx,
Amalthea

,

Vermetidaa ( the Worm- shells)
S iphon ium,

Vermetus
,

Sil iquar ia,
Strombidte ( the Stromb or Wing shells) ,
Strombus,

Ancillaria,
Harpa,
Lamellar iidae,
Fasciolariidze ,

Fasciolaria,
M itra

,

Turbinell idae (Turn'ip shells) ,
Turbinellus

,

Volutidaz,
Yetus,
Cymbiurn,
Scapha,
Voluta,
Volutella,
Porcellanina ( the Date- shells) ,
Cassididze ( Helmet- shells) ,
Cass is,
Dol i idae ( Tunashells) ,
Dol ium,

Tri tonidae (Trumpel shells) ,
Triton,
Ranella ( the Frog shells) ,
Naticidm

,

Ianthinidae ( the Violet Snails) ,
Ianthina communis ( the Common

Rostr ifera,
Ampullari idae ( the Apple Snails)
Amphiperasidce ( Poached Eggs
Aporrhaidae,
Aporrhais,
Struthiolaria

,

Trichotropis,
Cyclostomidze ( Cyclophoridw
Helic in idae ( Oliggradaa) ,
Hel icina,
Littorinidze (Periwinkles) ,
L ittorina

,

Lacunidae
,

Truncatellidse (Looping Snails) ,
Planaxidaa

,

Lit iopa,
Rissoidae

,

Melan iidae,
Cer i thi idae

,

Telescopium
a ritellidae ( Turret or Screw- shells)
Turri tella

,

River- snails)
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Fami ly
,

u

Cardudze ,

Lcdidaz,
Modinlareidzn

Dreissenidaz,
Dre issena ( Polymorpha) ,
Tridacnidaz,
Tridacna,
Hippopus,
Pholadacea

,

Pholad idae
,

Pholadina
,

Xylophaga,
Teredinina,
Gastrochaenidzn

Aspergi llum,

Clavagella,
Fistulana

,

Gastrochaena
Saxicavidze ,

Sax icava
,

Solen idae,
Glycimeris,
Myadaa,
Mya,
Asiphonophora,
Lasiacea,
Solenomyidae,
Solenomya,
Unionacea

,

Lucin idae,
Astart idae

,

Carditidaa,
Crassatellidze

Unionidaz
,

Un io,
Damari s

,

Barbala
,

Anodonta
,

Etheriidaa
,

Ether ia,
Mytilidze ,

Myt i lus ( the
Modiola (Horse- mussel)
L i thodomus

,

L ithodomus Dactylus
,

Pect inacea
,

Tr igoniidae
Arcadae,
Area Noas ( the Typical Arks) ,

INDEX TO MOLLUSCA.

Pectunculus,
Nucula

,

Family
,

Pinnadae,
P inna squamosa ( the S caly P inna) ,
Aviculidw ( the Wing—shells) ,

CLASS V .
—BRACHIOPODA ( BnAcmorons)

CLASS VI.—TUNICATA (THE TUNICAnu ss)

Fami ly,

Bryozoa,

381

Genus,

I.
,
Ancylopoda,

I.
,
Ancylobrachia,
Terebratul idae ( the Lamp—shells) ,

I.
,
Terebratulanina

,

I I .
,
Magasina,

I I . , Cryptobrachia,
Thecideidae

,

Arg iope,
Thecidea,

I I .
,
Helictopoda,

I.
,
Sclerobrachia

,

Rhynchonell idae ,

Rhynchonel la,
I I ., Sarcobrachia,

Craniidaa,
Discinidae,
L ingul idae,

Dichitonida
,

Ascidiidm ( SimpleAscidians) ,
Ascid ia ( Sea Squ irt)
Cynth ia

,

Boltcnia,
Clavellinidaa ( Social Ascidians) ,
Clavel l ina,
PerOphora,
Botryll idae ( Compound Ascidians) ,
Botryllina,
Botryllus,

Sub - family IL , Polyclinina,
Genus, Polyclynum,

Synoicum,

Sigillina,
S

'

ub - family I I I . , Didemnium,
Genus, Didemnium

,

D istomus,
Pyr-osomatidse,
Pyrosoma,
Monochitonida

,

Salpidae ,

Salpa,
Doliolum,

Pelonaiadae



HE M U SEUM

ZOOL OGY.

SUB- KINGDOM IV .
- RADIATA (RAYED on RADIATED ANIMALS) .

TH I S sub - kingdom of an imal s contai n s a great variety
of creatures

,
dilfering from each other i n form and

outward appearan ce. Some are h ighly organ i zed ,
whi l e others h ave a. very simpl e stru cture , an d appear
to form the connecti ng l i nk between the an imal and
vege tabl e k ingdoms . Gen eral ly speaking , however,
th ey may be distingu i shed from the th ree sub - k ing
dom s al re ady treated of i n th i s work , by the an imals
h avi ng al l the parts of th ei r body and members d i s
posed i n a rayed or radi ated form round the digesti ve
cavi ty. The organ s of d igesti on consi st of a si ngl e
sac, or short al im entary canal . The n ervous system
i s obscure , and i n som e cannot even be traced . I n those
i n wh ich it ex ists i t i s w ithou t gangl i a

,
and i s composed

o f si ngl e fi l aments wh i ch are d isposed i n a c ircul ar
form around the or ifice of th e month. They have no
true circu l ati ng system , and as they are al l aquatic ,

CLASS I .

— ECHINODERMS
, OR SPINY SKINS

THE Sp iny Ski ns are radiated animal s wh ich have
the body covered wi th a h ard coriaceous ski n

,
u n der

wh ich or attached to i t are frequently found plates of
sol i d or cal careous matter , form i ng a sort of skel eton ,
and whi ch i n som e spec ies is c overed wi th sharp spi n es
or pri ckl es , l ike those of a hedgeh og . They possess a
d isti nc t al imentary canal

,
d isti n ct organs of c i rcu lati on

,

and a nervou s system form ing a ri ng
,
general ly sur

round ing the mouth
,
and giving 05 rad iate branches.

The pri ncipa l character of th e class
,
however

,
i s
,
that

th e an imal s have , fixed to th e sk in
,
a more or l ess

considerabl e number of ten tacul ar - shaped cirrhi, a t
onc e servi ng the purpose of l ocomoti ve organs

,
organ s

of respirat ion
,
and organs of touch . In som e , as i n

th e Echinidae, i n addi ti on to th e ten tacular - formed
organs of motion and touch , th ere exist organs , cal l e d
pedicellaria , which serve as organs of prehensi on . The

Der ived from the two Greekwords echlnos ( exu og) , a Spine,
and dcrma ( 3mm ) , skin.

animal s bel ongi ng to th i s class are all marin e
,
and l i ve

on animal food. The greater number are free
,
l i v ing

unattach ed
,
and moving about i n th e water wi th the i r

mouth s beneath ; bu t som e are attached , being affixed
by thei r backs , and have the ir m ouths above , so as to
enabl e th e l imbs to bring the food within th e ir reach .

The sexes are d isti nct, an d th e young are produced
from ova.

Such i s a gen eral descri pt i on of the cl assEchinoder
mata but i n i t we find anim als of ex tremely dissim i la r
appearan ce assoc i ated together.
The class has been di vi ded in to five orders

I. Crin oidea- Feather - stars
I I. Asteroidea— Star- fishes.
III. Ech inoidea Sea- urch ins or Sea- eggs .
IV . Hol othurio idea— Hol othurias or Sea cucumbers .
V . S ipun cul oidea—Sipunculi.
As those occupying the centre of th is group may be

l ooked u pon as the types or model s of the radi ated
class

,
we wi l l begi n wi th th em .

th ey breathe by branchiaa or gi ll s
,
an d the greater

po rti on of them are free . The i r organ s of moti on ,
when they are present, are m ovabl e sp i nes attached
to th e . sk in , or flex ibl e pap i l lae capabl e of i nflation.

The rayed arrangemen t of th e organ s an d difl'erent
parts of th eir body i n th e greater n umber, i s what has
obtai ned for th e c lass to wh i ch these an im al s bel ong
the n ame of Radiata ; and i n m any of th em this i s so
disti nc t as to give th em the shape of th e flowers of
p lan ts .
This sub - kingdom is div ined in to ti ve cl asses

I. The Ech in oderms or Sp iny Skins (Echinodermata) .
II . The Acal ephs or Sea- n ettl es (Acaleplzaz) .
III . The Zoophytes or Polyps (Zoopliyta or P oly/pi) .
IV . The Infusory an d Forami n i ferous An imals (P ro

tozoa. )
V . The Sponges (Spongia or Porifera.)



ECH INO IDEA. RADIATA.
— ECH 1NrD .

-E.

ORDER I.—ECHINOIDEA (Sea - eggs, or Sea

The an imal s bel onging to th i s order ( se e Plates 1 - 4,

Echinodermata) are covered wi th a round or oval hard
case, composed of p erpendi cu lar bands of square or
six - s ided pi eces sunk i n th e substance of the ski n .

External ly th is case i s studded al l over wi th num erou s
spi nes wh ich are aflixed on hemisph erical tubercl e s by
par ti cul ar muscl es

,
and easi ly fal l off when the an imal

i s dead ( see fig. an nexed) . These spi nes are vari ou s
i n shape and si ze

,
move i n all di rec ti ons ; and - judg

ing on the pri nc ipl e that Nature does nothing i n vain ,
and that even . the appare n tly i nsign ifican t p ecu l i ar i ti es
of form which she has given to creatures are designed
to serve some importan t end connec ted wi th thei r
wel lbeing—appear to be useful i n protec ting the an i
m al s from th ei r en em ies

,
and en abl i ng them also to bury

themselves i n the sand on the shores when they are le ft
by the reti r ing tide . Hal fthe number of the perpen
dicular bands of wh ich the case is composed

,
al ternati ng

wi th the others , are p i erced with m i nu te doubl e pores
th rough which sen t ou t smal l fi l am en ts wi th di l ated

Fig . 234.

Ech inus.

ends, that enable th e an imals to an ch or themsel ves to
mari ne bodies . These p ierced bands

,
from a fan c i ed

resembl ance to the walks i n a garden
,
are cal l ed

ambulacra ; whil e th e al tern ate ones which have the
tubercl es have been compared to the beds of th e gar
den , and have i n consequence been sometimes cal l e d
areas pulvilli ( see Plate 1 , fig. These an imals
have two separate open i ngs to thei r digesti ve canal

,

and i n some of the spec i es the vent i s pl aced i n
the cen tre of the lower surface

,
wh i l st i n others i t i s

s i tuated on the side of th e body. The mouth i s arm ed
w i th very compl i cated j aws

,
and furn ished wi th five

proj ecti ng teeth ( see Plate 1 , fig . 3 Pl ate 3 , figs. 5,
These j aws were wel l described by the anc i en t n atu ral
ists

, and are known by the name of the “ l an terns of
Ari stotle

,
that au thor h aving represen ted them as

resembl ing a l antern . The an imal s bel onging to th is
order are carni vorous, l i vi ng ch iefly upon smal l m ol
lu sks and crustacea. The recen t speci es are n umerous

,

and are found i n most p arts of the world ; wh i l e th e
fossi l remai n s of th e i r sh el l s or ex ternal cases are
abundant i n many of the format ion s

,
bu t espec ial ly i n

the chalk .

The n umerous speci es of which the order i s com
posed, may be di vided i nto si x fam i l i es —1 , Echinidaz;
2
, Cidaridae ,

’ 3 , Scutellz
'

dw 4, Galeritidaz; 5, Echi
nolampasz

'

da: and 6
, Spatangz

'

daz.

FAM I LY I.
—ECHINIDJE ( True Sea - eggs) .

This fam ily is perh aps th e m ost numerous i n speci es
,

con tai n s some of th e best kn own and most commonly
distr ibu ted, and m ay be take n as th e most typi cal of
al l . The shel l or case is general ly rounded and com
posed of twenty perpendi cu l ar bands of square or six
sided p i eces. The tubercle s upon which the spines

are pl aced are simpl e
,
rounded

, im

perforate promin ences. The spines
vary a good deal i n shape . Gener
al ly , as i n E'

cizinus, they are equal
si zed, con ical an d striated. In
others, as i n Colobocentrus, they are
large and club - shaped ; whi l e i n a
th i rd se t

,
as i n Helerocentrus, they

are very short and tru ncated
,
form

i ng i n the m ass a smooth surface
— som ewhat resembl ing a tesse
l ated pavement . The ambulacra
are constan tly of th e number of five
pairs ( see Plate 2 , fig . and are
compl ete , extending from the upper
to the l ower surface . In add i ti on
to the spines on the tubercles and
the fi l aments whi ch are sent ou t
from the ambulacral pores, and
which serve as organs of pro
gression, th e Ech in i possess other
movabl e organs scattered over the
surface of the body

,
and known by

the name of Pedicellariw. These
organs though smal l

,
are very curi

ous, and perform a very important
par t i n the economy of th ese an i

mals . They are prehensi l e
,
and are used by the animal

to seiz e hold of objects, which can thus be passed
from one to another , and poss ibly may e ven be con
veyed fr om _th e dorsal surface to th e mou th. They
are very n umerous

,
crowded i rregul arly on most parts

of the sk in , but espec ial ly roun d the oral aperture .
They are of vari ous forms , but in gen eral they may be
described as having a thick head , cl eft i n to three
d i vis i on s , an d set on a l ong

,
sl ender

,
flex ibl e stalk .

The whol e body and head are i n vested with a gl u ti n
ous flesh

,
i n wh i ch are imbedded m in u te red gl ands,

that are common to th e integument of th e whol e class ,
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power of reproduc ing lost par ts when accidental ly de
stroyed . If an en ti re arm be torn off , prov ided a smal l
p orti on of th e body remai ns attached to it, other arms
are reproduced , and a fresh , perfect an imal i s formed .

In each ray we find two ovari es , and i t i s supposed that
the an imal s can reproduce the ir spec i es withou t th e ai d
of a second i ndiv idu al . The spawn i s sai d to be veno
m ous to the touch , and poisonous to the an imal s wh i ch
e at th em . The larvae

,
or young, are very diff eren t i n

appearan ce from the adu l t an imal . They are ci l i ated ,
and move with great qu i ckness by means of th ei r v ibra
ti l e c i l i a , and swim rap idly

,
rotati ng roun d thei r ax i s .

The order Asteroidea i s rather an extensi ve one, com
pris ing numerous spec i es and many gen era

,
which may

be arranged i n five Fam i l i es —I. Asteriz
'

dw I I. Astro
pectem

’

dce III. Pentacerotidce ; IV . Asterim
’

dae an d
V . Oplziuridw.

FAM ILY I.— ASTERIIDZE (True Sea- stars) .

In this fam i ly
, the typ i cal Star - fishes, the rays are

five in n umber
,
and they much ex ceed i n l ength the

diam eter of thei r d isc. The fami ly is represen ted on
Plate 6, fig. by A . cylindrica.

FAM ILY I I.— ASTROPECTENID}E (Astropectens) .

In thi s fam i ly the back of th e rays or arms
,
whi ch

var i ou s number
,

th i n and n etted
,
and have

R E
; 235 .

Solasterpapposus.

n umerous tubercles th e jun cti on of each of the l i ttl e
bones, wh ich are covered a t thei r tips wi th many sm al l
m ovabl e spin es. They are very beau ti ful cre atu res .
The fami ly is wel l represen ted

,
by a speci es found on

RADIATA. Opnrvmnm.

th e coast of England , Astropecten irregularz
'

s
,
th e

Asterias auran ti aca " of Mul l e r , and by the Solaster
papposus, th e Rosy Sun- star o r Ten - fingers

— see fig.

235—which , as th is l atte r n ame i ndi cates , possesses
ten rays

,
that n early equal i n l ength the di ameter of

th e d i sc.

FAM ILY III —PENTACEROTIDfE.

Th is fam ily i s charac teri zed by the body be i ng
formed of l arge roundish tubercl es

,
th e ski n between

wh ich i s p ierce d wi th smal l h ol es. The genera in to
wh i ch the members of th i s fam ily h ave been divided

,

are rather n umerous. Many of the spec ies have thei r
back s studded wi th con ica l tubercl es

,
which enl arge i n

s i ze as th e par t on wh ich they are pl aced i n creases .
These tubercl es som etimes fal l off as the an imal be
comes larger

,
and are easi ly separated

,
l eaving a flat

scar when the an im al i s dead .

This fam i ly i s represen ted in Plate 6, fig. 3
,
by

Pentagonaster pulcbellus, a spec ies wh ich i s found i n
th e Indian seas.

FAMILY IV .
— ASTERINIDZE (T/ze Be

'

rda
’

f oot Stars) .

This
,
th e last fam ily of th e Asteroidea, have the body

form ed of compressed p i eces
,
pl aced one over the other

like ti l es on a h ouse . They are gen eral ly th in
,

flat
,
and pentangu lar

,
have always a th i n

margin , and are covered above an d beneath
w ith fasc icu l ated sp i nes . Some of th e
speci e s have the back convex

,
and a few

are possessed of many rays.

FAM ILY V .
—OPHIURIDJE (L izard

tailed Star-fishes) .

This fam ily of Ech in oderms is char
acterized by the species having a more
or l ess orb i cu l ar

,
depressed body

,
wi th

five cyl indri cal
,
j oi nted

,
very flex ible arm s

,

wh ich are some times very l ong, an d re

peatedly divided i n to bran ches . Thei r
arms are furn ish ed wi th a seri es of smal l
pores al ong each side of the under sur
face

,
and they have a l unate hol e on each

side of th e base of thei r arms. They
are scaly, l ike th e t a i l s of serpents or

liz ards, and are very fragi l e ; hence the ir
common Engl i sh name . They are desti
tu te of grooves or gu tters undern eath

,

and have i n c onsequ ence n o ten tacl es.
Their m otion

,
th erefore

,
is diff erent from

that of th e true Star - fishes. W hen they
m ove, the an im al s employ the two arms
n earest th e poi n t to whi ch they wish to
go

,
and the one farthest from i t. The

two fi rst
,
curving at the extrem i ties

,
form

hooks directed ou twardly, wh ich applying them
sel ves to th e sand

,
draw th e body forwards ; wh il st

th e posteri or arm is curved verti cal ly
,
and pushes th e

an imal al ong. The spec ies of Lizard=tails l i ve excl u
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sively i n sandy shores , and hi de th emsel ves i n th e
mud at th e l east appearan ce of danger. L ike th e true
Star - fishes

,
i f these an imals l ose the i r arms

,
they are

abl e qu i ckly to renew them and during summer a few
days suffice to repl ace the i r l oss.
THETRUELIZARD-TAILS ( Ophiura) have th e body

covered w i th Spin es or scal e s ; and the arms, wh ich
are always s impl e , are furn ished with cross ser ies of
spi nes on the sides

,
which in some of th e speci es are

short an d appressed, in others l ong and expanded .

These arms , or rays , are alm ost always five i n number
,

and extremely flexib l e
,
though composed of rigid and

fragi l e p l ates. The family i s represen ted on Plate 6
,

fig. 1 , by Ophiura mutz
'

ca ; fig. 3 , 0 . squamosa ; fig.

4
,
0 . L amarclcit

' and fig . 2, Euryale simplex ; and on
Plate 6, fig. 1 , by Ophiothm

'

x lz
'

ncolata.

THE GORGON-HEADS, or MEDUSA-HEADS (Astro
phyton) , have the arms repeatedly bran ched , so as to
end i n very smal l flex ibl e fi lam ents

,
by m eans of wh ich

the an imal attaches i tsel f to mar i ne bodi es
,
and strain s

its food from the surrounding water. I t i s from this
ex traord in ary branched disposi ti o n of th e arms th at
the speci es have derived thei r nam e.
THE COMMON MEDUSA

'
S HEAD ( Astrophyton

arborescens) i s a nati v e of th e North Sea, an d has
been parti cularly n oti ced by some of our early arcti c
voyagers.

ORDER I I I.—CRINOIDEA (Fember- stars) .

The order Crinoz'dea is ch aracteri z ed by the speci es
c omposi ng i t be ing furn i sh ed with fi ve arms, which
bi furcate so cl ose to the i r origin as to appear l ike ten .

These arms are l ong
,
sl en der

,
j oi n ted

,
the joints being

composed of cal careous matter, an d furn ished wi th a
seri e s of processes on each side l ike a feath er ; hence
the i r Engl i sh name. I n m ost of the speci es these
arms, besides be ing di vided at the ir base, are repeatedly
subdi vi ded as they approach the i r term inati on . The
body of th e an imal i s surrounded w i th hard she l ly
pl ates . This order of Ech i noderms contai ns several
fam i l i es and an i mmense n umber of speci es ; but wi th
few ex cepti on s these are fossi l . To geol ogi sts th ey
are par ti cul arly i nteresting. as thei r remai ns are fou nd
i n vast abundance i n th e l imeston e formati ons

,
form ing

whol e beds of great exten t
,
and composing i mmense

strata of what is known as entrochal marbl e,” which
are found extending over large tracts of country i n
Northern Europe and North Ameri ca . Almost al l
these fossil Cri n oidean s had an el ongate peduncl e or
stem , and the join ts wh i ch composed th i s stem are
cal l ed entrochz

’

,
or wheel—ston es . Being perforated i n

th e cen tre , they are wel l formed for being strung as

beads ; and i n Roman Cathol i c times , an d i n Roman
Cathol i c countri es, they have been used as rosaries .
In several parts of th e north of England these detached
beads are very common on the sea- shore

,
and are

cal l e d “ St. Cuthbert ’s beads. " One of the Fern
i sl ands , on the coast of Northumberl and, was particu
larly cel ebrated as the place where th e holy Sai n t
Cuthbert manufactured these beads for th e use of the
fa i thful . The body of the animal is known by the

RAD IATA.
— H0Lorrrunomna.

ORDER IV .
- HOLOTHUROIDEA (Sea- cucumbers) .

The an imals bel onging to th is order of Ech i n oderms
general name of Encri n ite

,

”
or th e “ Ston e - l i ly

,

” h ave m any characters i n common with the Ecl u'm’

dce

and a fine col l ection of th ese remains
,
from the moun

ta in l imeston e of Yorksh ire
,
exists i n th e Briti sh

Museum .

Of th is very numerous order of Ech i noderms only
two ge nera ex ist

,
wh ich contai n spe c i es that are sti l l

found i n th e recen t form at th e presen t day. The
speci es are few i n n umber

,
and some of them are

ex ceedingly rare .
FAM tLY PENTACRINITIDZE.

The animals of th i s fami ly are composed of two

ki nds— th e on e havi ng an el ongated peduncl e furn ished
with cl aspers , and be ing fixed by a root to the bottom
of the sea ; th e other ex isti ng ( i n th e adul t s tate) as a
free an imal

,
swimm ing at wil l through the water .

GENUS PENTACRINUS .— Thls genus con tain s the first
k i nd . The pedunc le

,
to the top of wh ich the star or

body is attached
,
and by the base of which i t i s fixed

as by a root
, is a long col umn , formed of numerous

pen tangular joi n ts, an d has five auxil i ary side arms .

formed of round joi n ts, proceeding from i t at i n tervals.
At th e upper extrem i ty of th i s column is what i s cal l e d
the pelv is

,
composed of fi ve plates

,
from wh ich te n

arms proceed
,
each s ubdi viding i nto three fingers .

THE PENTACRINUS CAPUT-MEDUSE i s th e onl y
recen t spec ies known

,
and i ndi viduals appear to be

exceedi ngly r are i n col l ecti ons . I t i s a nati ve of th e
W est Indi an seas

,
and three fine spec imens may be seen

i n the Bri ti sh Museum . In none of the four or five
i nd ividu al s

,
which are all that are known to ex i st i n

museums
,
is th e base of the stem perfec t. W e have

thu s n o posit i ve kn owl edge as to whether i t adhered
by a fixed base or had a l ocomotive power. Som e
au thors i ndeed assert that th is Pentacri nus i s an an imal
that crawl s al ong the bottom of the sea ; bu t from
th e appearan ce of the peduncl es and the anal ogy the
speci es bears to som e of th e fossi l ones

,
i t i s m uch

more probabl e that i t adheres by i ts base to som e ex
traneous matter

,
and that i t stands m ore or less erec t

i n the sea, bending down so as to yi eld to th e force of
th e waves

,
and ri sing agai n when the storm is over.

GENU S COMATULA, or FEATHER- STAR.
- This genus

i s th e second k i nd of an imal bel onging to th e fam i ly
P entacrim

'

tz
'

dce. The body i n th i s genus is orbi cu lar,
depressed , and very smal l . It i s protected above by
an assemblage of ca lcareous p i eces

,
and provided with

five great rays
,
deepl y bifid and pi nnate

,
and one or

two rows of shor t, accessory , arti cul ated , simpl e rays ,
by mean s of wh ich the animal attach es i tsel f to fore ign
bodi es. The buccal or l ab ial channel is con ti n ued
through out the whol e l ength of the ax i s and p i nnacles
of the great rays

,
i s fleshy

,
an d is provided wi th cirrhi

,

which serve th e an imal to sei ze i ts prey.

THE ROSY FEATHER- STAR (Comatula rosea) has
been l ong known as a nati ve of the Br i ti sh seas . Its
h i story i s exceedingly in terest ing

,
bu t we must refer

to th e wri t ings of Mr. J . V . Thompson , Professor E.

'

Forbes
,
&c.

,
for further i n formati on .
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bu t i nstead of being i ncl osed i n a shel ly case
,
th ei r sk i n

i s on ly h arden ed w i th i rregu l ar scal e ‘ l ike or obl ong
cal careous pl ates. The body i s m ore or l e ss e l ongated
an d cyl i ndri cal , som et imes verm iform ,

soft or flex ibl e
i n al l i ts par ts

,
very ex tensil e an d contracti l e

,
and fur

h ished w i th numerous suckers
,
by m eans of which the i r

m ovemen ts are effected. They have a l arge orifice at
e ach extrem i ty

,
at the anteri or end of which is si tuated

the mou th , pl aced at the b ottom of a k i n d of funnel ,
wh ich i s surrounded

,
or supported throughou t i ts whol e

ci rcumferen ce, by a ci rcl e of small cal careous fibres
,

and crowned wi th a c ircl e of from five to ten bran ch ial
appendages more or l ess pl um ose . These th e an im al
can at p l easure retract en ti rely . The reprodu cti ve
organ s are s i tuated near th e m outh

,
an d each animal

i s b isexual . At th e ex trem i ty opposi te to th e mouth
there i s si tuated the respi ratory organ or gi l l

,
whi ch i s

i n th e shape of a h ol low tree very much bran ched , an d
the an im al can re cei ve or expel water by means of th i s
apparatus

,
whi ch possibly thus assi sts i t i n i ts locomo

ti on , as well as suppl i es ai r from the i nhaled water.
These an im al s are

,
l ike the leeches amongst th e Anne

l ides
,
exceedingly sensiti ve , and when d is turbed w i l l

sometimes c on tract so v i ol ently that th e i n tegum en ts
are ruptured and th e in testin es protrude. The Hole.

thnrioids are gen eral ly di stributed through the seas of

the gl obe
,
bu t are congregated i n th e greatest numbers

i n th e Eastern seas . On our shores ,” says Professor
Forbe s, “ th ey are rare and unattrac ti ve an im al s , but
abroad th ey are ve ry abundan t." Those of th e Euro
pean seas are ne ver highly col ou red

,
bu t i n more trop ical

ones , where coral reefs rise wi th i n a moderate di stance
of th e surface

,
as i n th e Red Sea and the seas to th e

n orth and east of Austral i a
,
they are m any of th em

splendidly col oured . The general form of th e H ol o
thuria: i s that of a cucumber

,
and m any of th e spec i es

are of a gel ati n ous nature and esc ul en t.
The spec i es bel ong ing to thi s order are numerous

,

an d are arranged i n severa l groups or fam i l i es.
The True Hol oth urians ( Sea- cucumbers or Sea- slugs)

h ave a rather soft
,
somewhat el ongated

,
subcyl i ndri cal

body , c overed through ou t wi th tentacul i form su ckers,
wh i ch i n the genus Hol othu ri a form regul ar l i nes from
th e mouth to th e ven t.
THE NIGGER OR COTTON SPINNER (Holotkum

'

a

m
’

yra) i s the on ly Speci es of th e genu s Hol othuri a that
i s found i n Great Bri tai n . I t i s taken i n th e Corn i sh
seas i n deep water

,
an d i s h el d i n great detestati on by

the fishermen on that coast.
GENUS TREPANG.

—The genus Trepang
,
con tai n i ng

several ed ible speci es
,
bel ongs to th i s fami ly. There

CLASS II.

—THE SEA NETTLES or. ACALEPHS (ACALEPHE ) .

THE Sea- n ettles. or Acal ephs, form a cl ass of interest
i ng creatures of beautiful structure and appearance ,
wh i ch

,
h owever

,
to be ful ly u nderstood , must be studi ed

on the Spot where th ey are fou nd. As Cuv i er defines
them

,
they are an imal s wh i ch are foun d sw imming i n

the sea
,
an d i n whose organizati on m ay be p erce i ved

vessel s
,
wh ich i n tru th are most frequently nothing bu t

produ cti ons of the in testines , h ol l owed i n the substance
of th e body. This body i s composed of a transparen t
gel ati n ous substance formed of polyhedral cel l s, and
there is only i n a few to be seen any cal careous or
carti lagi n ous nu cl eus th at can be _ compared to a rudi
men tary skeleton . The quanti ty

,
i n deed, of sol id mat

ter i n them is so smal l , t hat if we take a JIIedusa ( for

are a great many spe ci es and vari e ti es n ow known
,

th ough form erly th ey were al l described under on e
,
viz. ,

Holothuria edu lis . These an imal s are al l n at i ves of
the Indian and Austral i an seas

,
and are wel l known

u nder the gen eral n ame of Trepang
,
Tripang

,
Biclze- de

mer
, orBecke- de—mar. They are gen eral ly found adher

i ng to rocks n ear th e shore. Some of them attai n a
considerabl e s iz e , re ach ing to nearly the l ength of two
fee t, and the c ircum ference of seven or e igh t i nches .
These an im al s are m uch esteemed by th e Chi nesc as a
n utri ti ou s arti cl e of food , and are parti cul arly used fo r
flavouring th e ir soup . They form an importan t arti cl e
of commerce amongst th e natives of th e i slands of th e
Indian arch ipelago

,
Cochi n Chin a, the i sl ands bel ong

i ng to Austral i a, &c. Thousands of Malay proas are
annual ly engaged in th i s fishery

,
and the produce taken

to Canton is sol d at an average for abou t forty - five

Span i sh dol lars per p i cul 1335 lbs) . Macassar is
the head quar ters for th i s fishery, and abou t cwt.
are annual ly exported from then ce to Canton . There
are two principal kinds of Trepang sold i n Canton .

“ The bl ack
,
cal l ed coatoo, is sold to the Chinese for

forty dol lars th e p i cul th e wh i te or grey
,
cal l ed koro

,

i s worth n o more th an twen ty .

” Though the natives
of the

_

Celestial Empire are v ery parti al to the Trepang
as an arti c l e of food

,
European s do not share in th e i r

taste.

ORDE R V .
—SIPUNCULOIDEA (Szphon-worms) .

The order Sipunculoz
'

dea is characteri zed by the
animal s havi ng a cor i aceou s cover ing

,
fre e from any

cal careous bodies . The m outh
, or commen cemen t of

th e oesophagus
,
i s not su rrounded by cal careous fibres,

and the form of th e body i s cyl i ndr ical.
The fami ly S ipunculz

’

doe is represen ted by the genus
S ipunculus, whi ch has th e an ter ior part of the body or
n eck retracti l e an d exserti l e . At the ex trem i ty of th is
re tractil e n eck i s pl aced th e month, wh ich i s of an
orbi cul ar form

,
and from which is protruded a re tract i l e

probosci s surrounded wi th l i near ten tacles. The ven t
is s i tu ated at th e side n ear th e anteri or th ird of th e
length of the m ost swol l en part of th e body.

The Sz'punculz
' l i ve i n th e sand of the sea- sh ore n ear

h igh water mark
,
or amongst the debris of broken shel l s.

Their food appears to consi st of the mud of the shore ,
mixed up wi th organ ic parti cl es. A considerabl e num
ber of spec i es have been descr ibed, an d n ot fewer than
ten have been found on the Bri ti sh coasts. Some of
th e speci es perforate submar ine rocks and l odge i n the
c av i ties so made

,
or take possess i on of old shell s, l ike

th e herm it crabs.
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Zoopm '

ra.

kn own by the name of th e G i rdl e of V enus (Cesium
Venerz

'

s) a n ati ve of th e Mediterranean .

ORDER III .— CIRRHIGRADA.

This order of Acal ephs contain s a number of an imal s
the body of wh ich is al most m embran ous, oval , or

c i rcu lar in shape , and supported by an i n ternal sub
cart i l agin ous part. The ir organs of l ocomotion consi s t
of n umerous ex tensi l e

,
t en tacul ar cirrhi, pendent from

the whol e of the under su rface ; an d i t is by the acti on
of these organs that th ei r m oti on through the water i s
e ff ected . The order i s wel l represented by the Velellce
and Porpz

'

tce.

GENU S VELELLA ( th e Sallee-man) .—Th is genu s,
formi ng th e type of the fam i ly Velellidce, i s represented
i n Plate 1

,
fig . 8

,
by the speci es V. cyanea.

GENUS PORPITA.
— Thls

_gemls, forming the type of
an other fam ily, i s represen ted by Porpita gigantea i n
Plate 1

,
fig . 7.

ORDER— IV .
— PHYSOGRADA.

The an imal s bel onging to th is order are character ized

RADIATA.
— Anru ozon.

CLASS III — ZOOPHYTA ’l‘ on POLYP I (Zoornv'
rss on POLYPS) .

TH I S cl ass of radiated an imal s i s thus characterized
by Mi ln e Edwards : —Animals organized for a seden tary
m ode of l i fe , havi ng n o l ocomoti ve organs, and being

'

provided with a c ircl e of retracti l e ten tacul a rou nd th e
m outh

,
an d a central gastr ic cav i ty not commun i cati ng

w i th a vent
,
and contain ing the reproduc ti ve organs

when they ex is t ; i n general fissiparous or mul ti plyi ng
by buds as wel l as by ovul es. They rece i ved the name
Zoophy tes ( animal pl an ts) because the an imal s are often
crowded together i n soc i eties or fam i l i es i n such a
manner as to assum e the form of trees— a form assum ed
so as to al l ow each of th e i nd i viduals o f whi ch the
soci e ty i s composed to procure a fai r and equ al sh are
of nourishmen t from th e water wh i ch surrounds th em
and on which t hey l i ve , as the l eaves of trees ex tract

n ourishmen t from th e air i n wh ich the pl an t grows.
The u ni on wh ich they form wi th each other i s some
times so i n timate

,
that on e i ndi v idual can not be i nj ured

wi thou t i ts becom ing fe l t by the whol e soci ety. The
permanen t fabri c form ed by these animals is cal l ed
Polypz

’

dom ( th e house of th e Polyps) . The Zoophytes ;
taken as a class by themsel ves

,
have bee n div ided i nto

two sub - cl asses or
_

divisions
,
acc ord ing as th e an imals

assume the radiated or the molluscan type. These are
termed the Anthozoa, orRadiated zoophytes ; and the
Bryozoa, or Moll usca n zoophy te s, which are now con
sidered by many n atural i sts to form a cl ass of Mol l usca

,

fol lowing and nearly rel ated to th e Tum’

cata. Many
of the m ore transparent Zoophytes are h ighly l umi nous .
See page 381

,
M ollusca.

SUB- CLASS I.

THOUGH we retai n here th i s sub - cl ass of Anth ozoa
,
or

‘f .animal flowers, " as part of the cl ass Zoophyta, we are
aware that from late observati on s made as to their
s tructure, the an imals of th e Antlzozoa appear to be
c losely rel ated to th e fif edusce

,
and form indeed

,
accord

i ng to these observati ons, a sub - order of th eP ulmograda
or D iscophoraz.
The an imal s forming the Anthozoa, may be thu s

characteri zed z—Body tending to gl obul ar
,
contrac ti l e

i n every part, symmetri cal ; mouth and ven t one ;
gemm iparous and oviparous m outh surrounded wi th a
c i rcl e of retracti l e non - c i l i ated ten tacles. They are

From zoon ( law ) an animal , and phyton ( ! urov) a plant.
1 From anthos ( in flow) a flower, and zoon (away) an an imal.

divided in to thre e orders , which contain numerous
i n terest ing spec i es— I . Hydroida ; I I. Asteroz

'

da ; Ill .

Heliant/zoz
'

da.

ORDER I.— ANTHOZOA HYDROIDA (Hg/droid

In th is order of Zoophytes
,
the permanen t fabri c

,
the

“House of the Polyps,” the P olypidom,
i s horny

,
fistular

,

external , and plant - l ike . The Polyps themselves are
genera l ly compound

,
and have the body for th e most

p art of a som ewhat gl obu l ar figure
,
and of a n early

homogeneous composi ti on
,
consisti ng of an aggregati on

The figure i s reversed or turned ups ide down in the Plate.

by the ir possessi ng one or more vessel s fi l l ed wi th ai r,
by mean s of whi ch they keep themsel ves suspended
i n the water ; and by thei r being furn i shed with m ore
or l ess n umerous eirrhiform tentacu l a attached to th ese
ai r vessel s. The spec ies are n umerous

,
and are d is

tr ibu ted throughou t several fam i l i es .
The family Pbysoflzoridce conta in several genera

composed of an imal s found floati ng on the surface of
th e sea, and is represen ted i n Plate 2 , fig . 2 , by
Physaliapelagica (ormegalista) , the common “ l ’ortu

guese man of war, as i t is cal l ed ; and i n Pl ate 1 , fig .

5, by P/rysophora dz
’

sticka.

*

The family D iphydce consi sts o f gel ati nous trans
paren t l i ttl e creatures , wh ich appear, when c l osely
exami ned , to consi st of two crystal l i ne - l ook ing pi ece s
l ike bi ts of gl ass. These two porti ons are always found
the one incl uded with i n the cav i ty of th e other

,
but

capab l e of being separated withou t inj u ry to each other;
The fam i ly is r epresen ted i n Plate 1

,
fig. 4, by th e

beau ti ful ly del icateD z
’

p/zyesBorg/i or Campanalffera, a n
exoti c speci es

,
but wh ich is sometimes thrown up on

our own coasts
,
parti cul arly the flat sandy beaches of

Nor folk and Suff olk .



H“ mou nt.— RADIATA— Asrnnoma.

of ves icular granul es h eld together bya sem i - transparen t,
gl ai ry gela tin e . They are very contrac ti l e

,
an d can

change thei r form at p l easure. The ten tacul a su r
rounding th e mouth are general ly numerous

,
and are

a lways simpl e and filiform,
or tapering a l i ttl e towards

the extremi ty, and h ave the ir surface roughened more
or l ess with gran u l es arranged i n an imperfec tly verti
cillate fash ion . These granu le s are p ossessed of a
p ecu l i ar apparatu s adapted for paralyz ing and k i ll ing
the an imalcu les th e Polype feeds upon . They are
s imi l ar in form and functi on to what i n th e Acalephce

are cal l ed th e nettl i ng organs. In the cen tre of these
ten tac ul a i s p l aced the mouth , which is very dil a tabl e,
and leads by a short passage i n to th e stomach.

The Anthozoa are propagated by buds or gemmules
,

and by eggs ; th e former e x tending the i r i nd iv idua l
l i fe

,
and the latter m ul tiplying and conti n ui ng the

spec i es. The bud is a sheet from th e body
,
an d i s

identi cal i n stru c ture with th e part of the paren t whence
i t pull u l ates . The eggs are of several k inds. One sort
produces young, which , when first born

,
are very unl ike

the ir paren ts, and resembl e m i nute Medusae. They
are free and unattached, swimm ing at large i n the

water, and possess a higher organ iz ation than the adul t
an imal . They have senses to gu ide

,
and muscl es to

move th e body to and fro and i t i s n ot u n ti l they have
u ndergone a ser ies of changes or m etamorphoses

,
that

they become staid
,
th eir muscle s an d nerves disappear

,

and th ey fal l down into an i n fer ior order. An other
sort produces young wh ich undergo no ch ange i n the i r
devel opmen t am ou nting to a m etamorphosis . As soon
as they are ex truded from the ov isac they settl e, root,
and gl ide in sens ib ly i nto th e resemblan ce of th e parent
spec ies. A third set are i n th e form of ci l i ated animal
c ul es , wh ich have fre edom of m oti on , and swim i n the
water as i f gu ided by vol it i o n and sense

,
wh irl ing on

their ax is , and stopping occasionally as i f i n search of
a s i tuatio n on which to fix themsel ves . After a short
l i fe of th is sort th ey obtai n a proper s i te for th eir per
manen t stay and future growth

,
and begi n to shoot up

i n to those beau ti fu l forms pecu l i ar to th e spec i es.
Many

,
i f not al l of th e mar ine Hydroid polyps

,
are l um i

n ous in th e dark .

The Hydro i d anthozoa are composed of numerou s
speci es

,
arranged i n several fam il i es.

The family Tubularz’z’dw, th e speci e s of wh ich have
a di sti nc t polypidom

,
i s represented in our pl ate of

Zoophytes
,

fig. 5, by th e exoti c speci es Tubularia
clytoz

’

dea.

The fami ly Sertularz'z'dce, i n wh i ch the polyp idom i s
pl an t—l ike, h orny, vari ou sly bran ched, an d tubul ar, i s
r epresen ted in our Plate 2, fig . 2 , by the Bri tish spec ie s
Sertularia (Dynamena) pumila , th e Sea- oak coral l in e
of El l i s, and fig. 14 by the exotic speci e s Plumularz’a
secundarz

'

a.

In th e fam ily Campanularz
'

z
'

dce
, the polypidom is

al so pl an t- l ik e and horny
,
as i n the preceding fam i ly.

I t i s i l l ustrated i n Plate 2 , fig. 1
,
by the Sea- thread

coral l i n e " ofEl l i s , Laomedia dz
'

chotoma
,
a species found

i n vari ous parts of Great Brita in and Ireland .

The fami ly Hydroida’ , con tai ni ng the fresh - water
p ol ypes

,
so wel l an d popul arly known under th e name

of Hydra, though placed amongst the Anthozoa by

ORDER II .—ANTHOZOA ASTEROIDA (Asteroid

The Astero id polypes have the polypidom vari abl e i n
form

,
e i ther free or attached , of a fleshy consisten ce,

strengthen edwi th a h orny or cal careous axi s, envel oped
in a gel ati n ou s crust i n wh ich th e Polypes are immersed .

These are compound
,
l i vi ng i n soc i eti es cl osely un ited

i n a si ngl e m ass by the i r outer skin ; and the mou th
is su rrounded wi th only eight fringed ten tacu l a. The
stomach ends i n six or eight elongated processes , which
are considered as th e oviducts . The polype mass i s
propagated by gemmati on and as each spec i es em its
i ts buds i n a pecu l i ar form

,
the shape and size of th e

mass depends upon themanner or preordained fash ion
i n wh ich the buds are evolved . The Spec ie s, again ,
are propagated or i ncreased by eggs . These are expel l ed
from the ovisacs i n to the stomach, and from thence
ej ected i nto th e sea. They are c i l i ated , and possess
moti on

,
as if apparently ac tuated by vol i ti on . Some of

th e spec i es are phosphorescen t. By far th e greater
number have a th ick

,
spongy outer skin , which i s often

strengthened by having vari ously - sh aped calcareous
grai ns or rugose , an d more or l ess fu si form calcareou s
spi cu l a

,
i mbedded i n i ts surface . In general th e com

mon mass has an expanded base
,
by which i t isattached

to som e marin e body
,
and when the mass assumes an

erect or bran ched tree - l ike form , the an imal s secrete i n
th e cen tre of the ir body a more or l ess rigid support,
wh ich has been cal l ed the ir ax is

,
and which has some

times
,
though erroneously ( from its being commonly

seen i n col l ec tion s withou t the rem ains of the i n vest ing
animal ) , been cons idered the enti re coral . This ax i s
i s th ickened by deposit ions of fresh l ayers of horny
matter on i ts surface, as the mass increases i n s iz e and
requ i res m ore suppor t ; the i ncrease of th e th ickness
and l ength of the ax i s being always s imultaneous with

most natural i sts , i s cons idered by some others as equ i
val en t to an order by themsel ves.
In t he an imal s bel onging to th is fami ly , and wh ich

consists of a si ngl e genus (Hydra) , the Polypes are
l ocomoti ve

,
si ngl e , naked , gelati n ous , sub - cyl i ndri cal ,

bu t very con trac ti l e and mu tabl e i n form
,
th e mouth

encircl ed wi th a s ingl e seri e s of granul on s filiform ten
tacula. The Hydrae are al l n ati ves o f fresh water al on e .
Though usual ly foun d attached

,
they can n everthel ess

move from place to pl ace
,
e i ther by gl id ing with imper

ceptible sl owness on the base, or by stretching ou t the
body and ten tacul a to th e u tmost

,
fixing the latter and

then con tracti ng the body towards th e poi n t of fixture,
l oosen i ng at the same tim e i ts hold wi th the base . Thei r
usual m ot ion i s very sl ow ; bu t when sei z i ng thei r prey ,
they are n imbl e and act i ve. They are ex ceed ingly
voraci ou s

,
and thei r l ong ten tacul a are spread out

i n al l d i rections to en trap thei r vi ctims. W orms and
other annel ids are ki l l ed alm ost immed iately they are

seized
,
though Entomostracous crustaceans , wh i ch are

provided with a shel l
,
frequently escape from thei r

grasp u nharm ed. This has l ate ly been explained by
the i nvestigati ons i n to th e n ettl i ng organ s wh i ch are
found i n these tentacu l a

,
and wh ich have been al ready

men ti oned i n treati ng of the Acalephw.



Consumma— RADIATA.

the growth of the mass— such are th e Gorgont
'

as.

W hen the common mass i s of a l ow ,
rou nded sh ape , th e

Spi cu l a i n the substance of the sk i n are strong en ough
to support th e mass— such we see to be th e case i n th e
Alcyonz

'

ans
,
or Sea~fingers

FAM I LY—CORNULARIA.

The fam i ly Cornularz'z'dce, which has a horny ex ternal
skin l ike that possessed '

by
'the genus Tubularia , i s

represented i n Plate 1 , fig. 1
,
by the pre tty speci es ,

Cornularz
’

a ( rugosa) rosea.

FAM I LY—GORGONIIDZE ( Gorgonias)

I n the Gorgonia.? or Bark- bearing Corals, th e polype
mass is attached by a root, and is formed l ike a smal l
tree or shrub . Some of th eGorgonia are very handsome ,
much branched and reticul ated . These speci es are com
monly cal l ed V enus’ fans.” In others th e mass i s n ot
m uch branch ed ; bu t the speci es are pecu l i ar for having
the ax is qu i te bl ack and very hard , and are we l l kn own
by the common nam e of Bl ack Coral
These were formerly much esteemed for the i r supposed
magical and medi c i nal qual i t ies

,
but are n ow only used

for making ridi ng whips and W hisks
,
&c. The fam ily

i s represen ted i n Plate 1 , fig . 9
,
by the e xoti c spec ies

Gorgonz
'

a patula .

FAM I LY—TUBIPORIDE ( or Organ Corals) .

The animals belonging to th i s fam ily have at fi rst a
tough ski n simil ar to those of the l ast, wh ich , however,
becomes i n time so hardened by the conti nued deposi
t ion of cal careous matter wi th i n its substan ce

,
as to

assume the con si sten ce of a hard coral. The animal s
l ive i n groups side by side

,
and the shel ly tubes formed

by them gi ve the appearan ce of th e p ipes o f an organ ;
hence the Engl i sh name for th e fam i ly. These tubes
are of a v iv id red

,
and the an imal s be ing bright green ,

the mass forms a beau ti fu l obj ec t when al i ve . The
family is represented in Plate 1, figs . 2—4, by the
speci es Tubz'pora musica.

FAM I LY— CORALLIIDZE (The Calcareous Corals) .

In th is fam ily a l arger quanti ty of cal careous matter
i s deposited al ong w i th th e h orny mat-ter

,
and th is

forms a ston e - l ike ax i s
,
i nstead of a horny one

,
as i n

Gorgon i a.
GENUS CORALLIUM .

—This genus is the type of th e
fam ily . To i t bel ongs the celebrated red coral of com
merce

, Corallz
'

umrubrum,
a nati ve of th e Medi terran ean ,

and represen ted i n Pl ate 1 , fig. 6— Isis nobilis. This
cora l

,
so much admired for its fine red colour, and the

h igh pol ish of wh ich i t i s susceptibl e , is the article so
much used for maki ng beads and other tr i nkets . I t
forms a very profitabl e trade i n th e Mediterranean

,
and

i s procured by dredging and diving, the fishery thus
g iv ing empl oymen t to numbers of peopl e.

HELIANTHOIDA.

FAM I LY—HYALONEMIDJE (The Glass- rope

I n th is fami ly ( consisti ng of on ly one genus and a
singl e species) th e ax is i s composed of a bu ndl e of th i n
transparen t fibres , l ook ing exactly l ik e a rope of spu n
glass . These fibres are formed of n early pure fl in t

,

and are hard enough to scratch gl ass. This axi s i s
covered with a polypiferous cru st as i n Gorgon ia. The
e nd of the axis i s lodged in a Speci es of sponge . Fin e
spec imens of th e Hyalonema (mirabile from Japan
may be seen i n th e Bri tish Museum .

FAM I LY— PENNATULIDZE ( or Sea-

peas) .

ORDER III.— ANTHOZOA HELIANTHOIDA

(Zoantlcoid Polypes) .

This fam i ly contai n s spec i es wh i ch have the polype
mass free , floating i n the sea

, or hav ing the naked par t
of th e stem su nk into th e sand or mud on the coast.
GENUS PENNATU'LA.

—This
_

gen us contain s these
spec i es wh ich float fre e

,
and which are wel l known

from their resemblan ce to a pen, by the n ame of Sea

pens . They have only a singl e ax is
,
wh ich pervades

thei r cent ral stem
,
and this, which i s cal l ed th e sh aft,

i s subcyl i ndrical . The an imal s come out from th e
u pper part of the side branches wh i ch emanate from
th is shaft

,
and which correspond wi th the p l um e of

the pen . These branches or plumes are twice p i nn ate .
This fami ly i s represen ted in Plate 1 , fig . 12 , by 3.

Spec i es bel ongi ng to the genus Ren i l l a (R. amerz
’

cana) ,
th e polype mass of which i s fleshy

,
with a kidney - shaped

expanded head
,
the an imals com i ng out on the broad

flat sides .
G ENUS V IRGULAR IA.

—This genus con tai ns som e of
the speci es whi ch have the base of th e stem sunk i n
the sand . A beau tiful Speci es, the V. mz

'

rabilz
'

s
,
occurs

on our own coasts, th e stem or pol yp e mass being
l inear, e l ongate , l ike a rod or a qu i l l deprived of i ts
feath ers, the s ide branches be ing very smal l .

The Zoan thoid polypes have the Polypes single, free, or
permanently fixed . They are fleshy

,
e i th er naked or

encru sted wi th a cal care ous pol yp idom , th e upper su r
face being crossed wi th rad iating l amel lae . The mouth
of these Polypes is enc ircled with tubu lous ten tacula

,

wh ich , being disposed i n regul ar c ircl es and t inged with
vari ous col ours , represen t n ot u nap tly th e petal s of
some flowers. Their stomach i s membrmous and fur
nished with more or less numerous l ong i tudin al folds.
They have no i ntestine

,
and no v isibl e ex i t from the

stomach , excep t the mouth , by wh ich the undigested
remai ns of the food are ej ected

,
always envel oped i n a

l arge quanti ty of a cl ear gl ai ry fluid . They are ovipar
ous , the ovaries bei ng in ternal .
This order contains an immen se number of spec ies

,

som e of wh ich are wel l known to our readers by the
fam i l i ar nam e of Aciim

'

az
,
and others by the not l ess

wel l known term of M '

adrepores and Corals.



https://www.forgottenbooks.com/join


Por.vzoa .
—RADIATA.

that through ou t these vast areas , wherever there i s n ow
an

“Atol l
,

” a foundati on must h ave origin al ly ex isted
w i th i n a dep th of from twen ty to th ir ty fathoms from
th e surface. Taking th is as a cert ai nty , he sol ves al l
d i ffi cu l ty as to the origi n of these i mmense structures,
by say ing that wherever these Atol l s ” occu r th ere
must have been a gradual subsidence of l and, whi ch
served as a basis for the polyp i ferous coral s to erec t
thei r wonderful structures upon . The Polypes never
bu i l d thei r coral s above l ow - water m ark ; hence th e
coral i sl ands and reefs n ever ri se m any fee t above the
surface . The el evati on of the l an d upon them i s pri n
cipally owing to th e acti on of th e sea. L arge masses
are detached by the waves and washed upon the reef ;
sh el ls

,
coral

,
and other debris are l ikewise wash ed up

on to i t
,
and accumulate ti l l a su rface i s formed wi th a

l ayer of soi l upon i t capabl e of supporting var ious forms
of vegetabl e l ife.
There are numerous gen era and speci es of coral

,
th e

vari ati on s of form depending upon th e m an ner i n wh ich
the an imal em i ts from the whol e su rface , or from a
particu l ar part of th e si des of its body

,
th e bud by

whi ch the new i ndividual s of th e gen eral mass or soci ety
are produced . The specimens u su al ly shown i n col

l e cti ons are smal l i nd ividual s wh i ch grow i n shel tered
p l aces among the rocks

,
where th ey are n ot exposed

to the acti on of th e waves, and col l ec ted before th ey
have reached their proper magni tude . The il l ustra
ti ons i n Plate 2 of the v ari ou s gen era of coral s , gi ve
a very poor idea of the beau ty of th ese formati ons .
In the fam ily Madrephylliidae th e genus Caryopkyllz

’

a

i s represen ted on Plate 2
,
figs. 6—7, by th e Caryopkyllia

solitam
’

a. The genus Astraea i s represen ted at figs.
4—5, byAstrwa ananas ; th e genus M eandm

'

na, or Bra i n
Coral

,
at figs . 10—1 1 by Meandrz

’

na lz
'

mosa ; and at fig. 3

by M . cerebrg
’

formis and th e genus Oculina i s repre
sented at figs . 8—9 by Oculina varicosa.

Hmrocnsrm.

FAM I LY—MADREPORITIDZE.

SUB—CLASS I I .

— POLYZOA os BRYOZOA (MOLLUSCAN Zoopnrrrs) .

BY many natu ral i s ts th i s sub - class of Zoophytes i s
pl aced i n th e sub—k ingdom Jll ollusca. In som e respects

,

as we have observed already at “the conclu si on of our
arti cl e MOLLU SCA, th e speci es are cl osely al l i ed to
those of the cl ass Tun icata

,
more especi al ly the fam i ly

Botryllz
'

a
’
ce or Compound Ascid i an s ; an d in oth ers they

approach the Terebratulce amongst the Brach iop oda.

The Polyzoa are compound animal s
,
an d the growth

formed by the assoc i ated an imal s or col ony
,
i s termed

polyzoary
,

” corresponding wi th the “ polypidom” of
the Anthozoa . This is formed of a number of l i ttl e
chambers

,
or cel l s

,
organ i cally un i ted

,
each of wh ich

contai ns a polypide . They possess organs of digesti on
,

resp irati on , and circul ati on , have a muscu l ar an d
n ervou s system

,
an d i n an embryon i c state are fur

nished w i th organs of moti on . Thei r reprodu cti on i s
eff ected i n three d iff eren t modes ; by gemmat ion , by
ova

, and by what have been cal l ed free l ocomoti ve
embryos .
The numerous speci es of an im al s bel onging to the

cl ass Polyzoa have been arranged in two orders , accorcb
i ng to th e disposi t i on of th e ten tacles wh i ch surround
the mouth— l st

,
Those wh ich have the ten tacl es dis

posed ia a ring surrounding the unarmed mouth— al l
n ati ves of the sea, th e Inf undz

'

bulata an d 2ud, Those
in whi ch the tentacl es are d isposed i n a crescen t, or
horse - shoe shape— al l n ati ves of fresh water, the H ippo
crepia.

ORDER I .
— INFUNDIBULATA.

This order i s by far th e most extensi ve i n number.
The an imal s have the tentacl es di sposed i n an un i n
terrupted series rou nd the annu l ar disc surrounding the
unarmed month. This order i s represen ted i n Pl ate 1

,

fig. 8; by Bz
’

cellariaf astzyiata i n fig . 7, by Cellepora
hyalina ; and in fig 1 1

,
by Serialaria lendz'gem .

ORDER II . —HIPPOCREPIA.

This order contai ns only
,
comparati vely speaking,

In th i s fam i ly the an im als l ive crowded“ together i n
socie t i es

,
formi ng a branched coral ; and the ce l l ul ar

substance of the an imal i s i n general n ot so perfec tly
fi l l ed with calcareous matter as i n the preceding fam i l y.

In c onsequen ce of th i s, we find the speci es to be of a
more spongy or a l ighter textu re . I t is

,
however

,
of

these that th e coral reefs are chiefly form ed. Mr. Dar
wi n found on the edges or ou ter m argi ns of the reefs
of th e Lagoon i sl ands, that a speci es of th e ge nus
P orites was the most abundan t, an d that i t formed
great i rregul arly rou nded masses from four to e igh t
fee t broad

,
and abou t th e sam e i n th i ckness. The

fringi ng reefs
,
again

, of th e Mauri ti u s had th ei r ou ter
edges formed of great shap eless m asses of bran ch i ng
Madrepores

,
bel onging ch i efly to two spec ies

,
th e Jff ad

repora corymbosa and M . pocillzf em .

FAM I LY— MILLEPORIDZE.

Accord ing to Mr . Ne lson , the an imals form i ng the
c oral s bel ongi ng to th i s fam i ly are very di ff eren t
from those of any other coral , being quadrangular,
expanded at i n tervals i nto four rays

,
and dest i tu te

of any tru e ten tacl es— ( Gray ) The greater bu lk of the
descr ibed spec i es of mil l ep ores are foss i l . A few, how

ever
,
are recen t ; and on e of th ese (M illepom compla

nata) i s sai d by Mr. Darwi n to be n ex t to Porites i n
abu ndance

,
as form i ng the reefs of th e Lagoon isl ands .

This speci es appears to possess th e sti nging or n ettl ing
power possessed by the Acti niae. L i eut . Burnaby

,

R.N. ,
i nformed the wri ter of th is

,
that at th e Cocos or

Keel i ng isl ands h e had often experienced this fact .
Mr . Darwi n , at the same l ocal i ty , says that he found
both this speci es and M illepo m alcicorm

'

s to possess
th i s power . The family i s r epresented i n Plate 1

,

fig.

'

10, by the speci e s M illepora spongr
’

tes.
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few speci es, and these are al l nati ves of fresh water.
The animal s have the ir tentacles disposed i n a crescenti c
or horse - shoe seri es round the d isc su rroundi ng the
m outh. The order is well represen ted by the Bel l
dower Animals " of som e of th e earl i er wr i ters on the
m icroscope, the genus P lumatella. An other genus

,

Cristutella, is remarkable from the only speci es be

INFUSOR IA.

l onging to i t possessi ng
,
when adul t

,
a l ocomotive

facu l ty . This creatu re i s a n ati ve of th e fresh waters
of Great Bri tai n , and is fou nd floati ng on th e su rface .
Though i t does possess motion

,
its progressi on is very

sl ow , seldom exceeding an i nch i n twel ve or twenty !

four hours. This beauti ful speci es forms a fine obj ec t
for micrOSCOpic i nspection.

CLASS IV .
—PROTOZOA .

THE Class Protozoa c ontai n s an immense number of
creatures

,
very m in u te i n si ze

,
and very l ow i n organ i

zation. They all bel ong to two large orders— 1 . In

f usoria ,
’ 2. R/zizopoda.

ORDER I.— INFUSORIA ( Inf usory Animalcules) .

The an imals bel onging to th is order of an im al s are
for the m ost part ex tremely m i nu te, and have been
made kn own to us by the aid of the m icroscope . They
inhab i t stagnan t water

,
fresh or sal t

,
i n wh i ch p l an ts

are growing, or i n wh i ch an abundance of decayed
vegetabl e or an imal matter i s con tai ned . Most of
them are i nv i sib l e to th e naked eye

,
an d spec i es have

been descr ibed from 1 - 1500th to 1 - 2000th of a l i n e
i n length . 80 exceedingly m i nu te, i n deed, are they ,
that it i s c al cul ated a moderate - s i zed drop of water
may con tai n five hu ndred m il l ion s of these m i nims of
creati on ! They are of very simpl e organi z at i on

,
as

they are furn i sh ed with ne i ther vessel s n or n erves
,
are

not symmetrical, h ave n ot di sti n ct sexes, have n o
vis ibl e eggs

,
an d are wi thou t determi ned or perman en t

d igesti ve cavi ty. The ch i ef organs of wh ich they
are composed appear to b e i n terna l spher i cal cav i t ie s,
wh ich frequ en tly contai n fore ign part ic les suppose d to
serve as food

,
and which are deriv ed from the sur

roun ding water
,
en teri ng i nto th e substan ce of the body,

an d moving through i t by the general con tract ion of
th e mass

,
and be ing expel l ed through the opposi te

side . Some h ave n o v isibl e l ocomotive organs, others
have ; and these are ei ther cil i a, or ch angeabl e processes,
as th ey are cal l ed expansi ons of the substance of the
body. The substance itse l f whi ch forms the body is
cal l ed Sarcode

,
and in perhaps th e greater number is

a gl uti n ous
,
homogeneous

,
or sl igh tly gran u l ar diapha

n ous mass. In some Infusori a red specks are v i sib le
,

wh ich resembl e eyes
,
and by some zool ogi sts are real l y

considered as such ; th ough , from a wan t of al l traces
of a nervous system , an d possessing n o di st i ngu i shabl e
cornea or l en s, others deny them to be tru e eyes, and
compare them to th e red specks often seen i n Algae .

The food of the Infusori a consists par tly of vegetables“ ,
and partly of an imal decomposing matter, and they
n ot u nfrequen tly prey upon each other. They are the
prey

, aga in , of other aquati c an im al s ; and as th ey
occur i n immense quan ti ti es i n th e water of th e ocean

,

as well as i n that of our fresh - water pool s and sl ow
runn ing streams

,
they contri bu te much to the n ourish

m en t of an imals of a higher order wh ich are useful to
man. This has been particu l arly observed i n th e ocean

,

i n h igh l ati tu des , where vege tab l e l i fe ceases to be
represen ted, bu t where an imal l i fe i s sti l l i n abundance .
Infusori a are there found to ex ist i n incon ce i vabl e
n umbers, and form the prin cipal food of the fishes
i nhabi ting these regions. They frequently occur i n
suc h immense n umbers as to col ou r large tracts of
water with very remarkabl e hues . Some Speci es im
par t a bl ood - red ti n t to th e water

,
and Ehrenberg has

thrown ou t th e conj ecture that these l i tt l e creatu res
were th e agents empl oyed i n the miracl e worked by
Moses i n tu rn ing the waters of Egypt in to b l ood !
Others g ive a bl u e c olou r, whi l e a th ird set ti nge th e
whol e surface with green . At sea, though singly i n ;
vi sibl e, they produce one kind of th e phosphorescen t
l igh t so often observed i n the ocean . Formerly

,
before

the ir h i story was wel l u nderstood
,
they were errone

ously considered to deri ve the i r being, directly and
spontan eously, from the decomposi t i on of an imal or
vegetabl e matter i n water

,
and were

,
from thei r sudden

appearan ce i n such si tuati on s
,
an d i n such immense

n umbers
,
h el d to prove the tru th of what i s call e d

“ spontaneous generati on . Infusori a can res i st a de
gre e of cold equal to 8°

of Fahrenhei t, an d a degree of
heat equal to 260° Fahrenhe i t. According to Ehren=
berg

,
who has s tudi ed these creatures wi th great care

,

th ey are d iv ided i n to two l arge groups
,
which he de

nom inates Polygastrz
’

ca and Rotif era.

This la tter group
,
however

,
has n ow been proved to

be of a much higher organ izati on than the former
,
an d

has accordingly been rem oved from the class Infusori a
i nto a separate class by i tsel f

,
al l i ed to th e Crustacea .

The Polygastm
'

ca have also been proved to conta i n
whol e famil ies and sec ti ons wh i ch are n ot true Infusoria.
Thus the Diatomacece and D esmz

'

dz
'

acece have been
proved to be forms of Alf/ (8. The Vz’brz’om’

na are n ow
i ncl uded amongst the Oscillatm'

ece, a fam i ly of com
pou nd Algaz; whil st th e Volvocz

‘

aa and M onadz
’

na are
ascertai ned to be other form s of th at l arge order of
p lants. On th e other hand, many others are appa
rently only the l arva state of Annelid es. The genus
Paramecium,

for example
,
has been ascertai ned to be

the embryo state of P lanarz’a, and the genus Cercarz
'

a

to be th e u ndevel oped young of an i ntest inal worm ;
and lastly

, two whol e fami l i es contain i ng the genera
Amiba,Arcellina ,

&c.,
have been removed to form part

of the followi ng order
, Rlzz

’

zopoda .

The greater porti on of the fossi l In fusoria described
by n atu rali sts as so abundant i n the mar i ne and fresh
water deposits , are i n l ike man ner removed from th is
c lass and placed amongst the Dz

’

alomaccce. Though
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these vari ou s removal s l eave thi s order o f an im al s now,

c omparati vely speaking
,
a smal l one, yet i t con ta i ns a

great number of genera , and the i nd i v idual s of most of
the speci es are i mmen sely numerou s.
W e must conten t ourse l ves wi th i ndicating som e of

the l eadi ng forms of th i s i n teresti ng order of Protozoa
as represented i n Pl ate figs. 1 to 7, i n cl uding the
genera Kolpoda, Ophryoglena, Oxytricha , Stylonichia,
D iscocep/Lalus, C/zlamidodon, and Euplotes.

ORDER IL— RHIZOPODA OR FORAMINIFERA.

T
'

BE speci es be longing to th is order of Protozo a were
form erly known to us only by thei r ex ternal cover ings
or shel ls

,
an d before th e an imals were d iscovered were

a lways considered to belong to th e sub~ki ngdom
M ollusca . They were indeed

,
from the struc ture of

the shel l
,
gen eral ly arranged i n th e cl ass C ephal opods ,

under the name of Polytlzalamia. Dujardin, rhowever
,

has l ately sh own
,
from his i n vestigations and discovery

of th e l iving anim al
,
tha t they are n early al l i ed to the

Infusoria. The an imals are of a v ery simpl e organi za
t i on , appear ing to be m erely a gel ati nous mass, or sar
code , wi th no apparen t organs or v i sc era. They creep
slowly by means o f a ser ies of fi l ament s or filiform
processes of c onsiderable l ength , which they protrude
through th e smal l h oles observabl e i n th e shel l s ( see
Plates 1 and and which

,
when watched i n m oti on ,

appear l ike a drop of gum flowing al ong the su rface of
the substan ce they m ove upon . The coveri ngs of these
an imals are smal l shel ls

,
an d consist ch iefly of carbonate

of l ime. The tex ture
,
however

,
vari es considerably ;

i n some bei ng opaqu e , of a cl ose tex tu re l ike porcel a i n ,
and wi thou t any extern al i ndic ati on of p ores i n oth ers
be ing porous

,
and perforated, especially i n the last seg

ments
,
w i th a great many smal l apertures ; and i n a

th i rd cl ass being transparent as glass .
The recent speci es occu r in vari ous parts of the sur

face of the gl obe in immen se numbers. The sand of

the sea - sh ore in many places is so compl etely fi l l ed
wi th them

,
that i t appears hal f composed “of th ese el egan t

l i ttl e sh e l l s. In the Adri ati c Sea four th ousand or si x
thousan d have been found i n an ounce of sand , an d i n
th e W est Indi es three m il l i on e igh t hundred and forty
thousand have been found in th e same quanti ty. If

C LASS V .

— PORIFERA (THE

THE cl ass Porzf era, the l ast i n the zool ogi ca l seri es,
and the l owest as regards the i r organ i zation , i s c om
posed of these substances cal l ed .Sponges, and to wh ich ,
amongst many others

,
the wel l - known Sponge of com

merce bel ongs .
For a long t im e it was a disputed ipoint whether

sponges belonge d .to the anim al or vegetabl e k ingdom ,

and it i s only of l ate years that th e evidence has pre
ponderated in favour of th ei r an imal n atu re.
Sponge , in th e state inwhi ch we u su ally see i t, con

si sts of a congeries of horny fi l am ents, i n terlaced i n
every directi on so as to form a most i n tri cate net - work
of i n tercommun i cating c el l s. Imbedded i n these fila

we cal cu late larger quanti ti e s, as for exampl e a

c ubi c yard, th e amount su rpasses al l h uman concep
t i on , and we have di ffi cu l ty i n expressing the resu l t
i ng n umber i n figures. W he n we regard i n th is poin t
of v iew the whol e enormou s mass of th e sea- coasts
.of th e earth , we must concl ude that n o other ser ies of
beings can, in regard to number, be compared w ith
them . The part they play i n creati on at the presen t
day i s truly wonderfu l . Banks of sand whi ch impede
navigati on, obstru c t gul fs and strai ts, an d fi l l up har
bours, are th e i r work ; an d al ong wi th coral s they ass i st
i n forming those i sl ands whi ch are every day mak ing
thei r appearan ce i n th e -warm regi ons of the great ocean .

In former eras of the earth’

s surface , the par t they
pl ayed seems sti l l m ore striki ng. I n the carbon i ferous
period enormous masses of l imeston e i n Russi a have
been foun d composed alm ost en ti rely of a single species
of Fusolina; and immense quanti ti es occur i n the cre
taceous formati ons i n France. They were sti ll more
abundan t in th e terti ary peri od. The stones of which
the l argest pyramids of Egypt are built are so fu l l of a
species o f Nummulites, th at these extraord inary erec
ti ons appear to be almost en ti rely composed of them .

The stone of whi ch the h ouses and bu i ld i ngs of Par is
are constructed is so fu l l o f a Spec ies of M z

’

liola, that
Pari s and the v i l l ages i n th e neighbourhood may be
said to be bu i l t of th em . A cubi c i nch of the ston e
from th e quarri e s of Gen ti l ly contai n s upwards of fifty
e igh t thousand of these foss i l shel ls, and the beds of
wh ich these qu arri es are composed are of great th i ck
ness and of vast exten t. The ac tu al number of such
shel l s i s thus in conce ivabl e.
A great m any spec i es of Fora-minifera or Rhizopoa’a ,

both recent and fossi l , have been described; but th e
researc hes of the l atest auth ors u pon this c l ass ten d to
throw great doubts upon thei r val ue

,
an d give reas on

t o b elieve that
,
though i ndiv idual ly th e Foram ini fera

are amazingly numerous and abundant, the n umber of
di sti n ct gen era and speci es has been very muc h exag
gerated. This order has “been di vided into several
fam i l i es

,
wh ich are characteri zed by the a rrangemen t

of th e chambers consti tu t i ng the shel l . For i l l ustra
ti on s of th ese cur i ou s creatu res we must refer to th e
magnifi ed figures of th e fam ili es and genera in Plates

1 and 2.

ments, in th emaj ori ty of sponges
, are a number of very

min ute needl e - shaped
,
si l i ce ous , or cal careous sub

stances cal l ed spicula. These bodies vary much in
form . In som e sponges they are simply ‘ of a needl e
l ike form

,
sl ender and cyl i ndrical

,
and poi n ted at both

ends . I n other instances th ey have a smal l k nob
at one end

,
whi l st the opposite ex trem i ty is poin ted ,

giving them exactly the appearan ce of smal l p i ns. In
others, again , we fi nd one end transformed in to a f ork
w i th two or even three prongs orth e whole sp ic ul um
c onsists of three or four sp i nes of equal l ength . These
sp i cu l a, appear to be holl ow tubes, closed at both ends.
This framework with its incl osed spi cul a, i s, however,
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INDEX TO RAD IATA .

ECHINODERMA~ SEA-NETTLES—ZOOPHYTA—PR-OTOZOA— PORIFERA.

CLASS 1—ECH INODERMA (
“

in Sen ” Sun
‘

rs OLA-

as I I I .—e ZO'

OPHYTA onPom—Pr (Zooprrrr ifs
(Ecnmonnnm ra) on Pou rs) ,

ORDER I., Echinoidea ( Sea- eggs or Sea- urch ins) ,
'

Fami ly 1 . Echinidze ( True Sea - eggs) ,
C idar idae ( the Diadems) ,
Scutellidzc (The Cake- urchins) , Family,

4
,
Gnleritidze ,

6 , Echinolampasidae,
Spatangidae, ( The Heart- urchins) ,

ORDER II , Asteroidea ( Star fishes) ,
Fam i ly 1

,
Asteri idae ( True Sea- stars) ,

2
,
Astropectenidafi,

3 , Pentacerotidaa,
Aster inidae ( the Birds-f oot Stars) ,
Ophiuridzn ( Lizard- tailed S tarfishes)
TheTrue L izard- tai ls ( Ophiura) ,
The Gorgon - heads (Ascropkyton) ,
The Common Medusa 8 Head ( Astropky Fami ly,
tonArborescens) ,

O RDER I I I , Crinoidea. ( Feather- stars) ,
Fsmi ly, Pentacrinitidaa

,

Genus, Pentacr inus,
The Pentacr inus caput- medusm,
Comatula (the Feather- star) ,

O RDER IV .

,

or.A‘ss
'

IV.

- Psoroz0A
ORD ER V ..

O RDER I., Infusoria ( lnf uéory
IL , Rhizopoda or Foraminifera,

CLASS II.—THE SEA-NETTLES on

CLASS V .
—PORIFE.RA (THE Spouc cs) ,

ORDER I or D iscophora, The Horny Sponges ( Cornea) ,
Spongia,
The S i l iceous Sponges ( Silicea) ,
The Calcareons Sponges ( Caléarea) ,

Sus - CLASS I.

,
Anthozoa,

ORDER
H

I., Anthozoa Hydro1da (Hydroid Polyps) ,
IL, Anthozoa Asteroids. (Asteroid Poly/mes) ,

Cornularia,
Gorgoniidae ( Gorgonias) ,
Tubiporidm ( Organ Cora/s) ,
Coralliidae ( the Calcareous Corals) ,
Cmallium,

Hyalonemidm ( the Glass- rope Corals) ,
Pennatul idae ( Sea-

pens) ,
Pennatula,
V irgular ia,

ORD ER I I I ., AnthozoaHelianthoida (ZoanthoidPolypes)
Fam i ly, Actiniidae ( Sea anemones) ,

Coralliph
‘

ora ( Sto‘ny Corals) ,
Madreporitidfb ,

Milleporidze ,

Polyzoa orBryozoa
ORDE R I. , Infund ibulata,

I I .
,
H ippocrepis,
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THE TUNNY.
—THE BONITO.

—THE ELECTRIC EEL.

place between the mon th s of March and July , an d a
second

,
aga i n

,
from J uly to Oc tober . At other parts

of th e Med i terranean coast of France th ey arr ive
sim ul taneously from very differen t d irecti ons, but
only i n the win ter months.
The mode of fish i ng for th is val uabl e fish pursued on

the sunny Provencal shore , i s su ffic ie ntly i n teresti ng to
m eri t a detai l ed descript ion
It is carried on by the tnnny- net

,
and the fish are

dri ven i n to an i ncl osure cal l ed the Madrague. The
tunny - net i s

,
i n truth

,
a combi nati on of nets

,
which is

qu ickly cast into th e sea i n order to head. the tunni es
a t th e momen t of th e i r passage . Sen ti nel s are posted
a t su i tabl e po ints to s ignal th e approach of th e w i shed
for legions

,
and as soon as the i r warn ing has been g i ven

the fishing - boats
,
as i f m oved suddenly by one un i form

impulse , pul l towards th e des ignated spot, where they
range themsel ves i n curved l ines

, and form wi th the
l ight floating net. a sem ic i rcu lar i n cl osu re d irected to
wards th e shore

,
whose i nteri or i s cal led the Garden .

The fish pen t up with i n th is garden
,
between the n et

and the coast, become stri cken w i th a pan i c. As they
u nwi l l i ngly m ove towards the sh ore they press upon
the i n closu re, or, rath er, a n ew i nter ior i n cl osure i s
qu i ckly formed wi th n e ts hel d i n reserve. In th i s
second incl osu re a narrow open ing i s left

,
whi ch a ff ords

the tu nn i es the i r on ly chance of egress. Ever mov
i ng towards the shore

,
th e fi shermen con ti n u e to dim i n

i sh th e s ize of th e garden by success i ve i ncl osures
,
each

smal l er than the preceding
,
u nti l the tu nn i es are banked

up i n abou t n in e fee t of water. W hen th is has been
e ffected , a ki nd of sem i - n et is flung i nto the garden

,

and haul ed i nto shal low water vi et arms, when the
smal l fish are take n by the hand

,
th e larger by books.

The boats rece ive thei r cargo
,
and pul l ashore . The

resu l t of a s i ngl e day's battue wi l l some times be si x
teen thousand tu nni es

,
but these m ostly of smal l s ize ,

and averagi ng from twen ty to five and twen ty pounds
i n weight.
W he n the park

,
i nstead of be ing establ i sh ed for a

s i ngl e fi sh i ng’ , becomes a permanen t construc ti on , i t i s
cal led, as we have al ready stated

,
a Madragu e . The

Madragu e i s a vast i n closure . The net ting which
di vides “i t i nto compartments i s su stai ned on th e
su rface by buoys of corks

,
and k ept down by heavy

stones and other weigh ts on the lower edge . In th is
posit i on i t is secu red by s tou t ropes, one extrem i ty
being fastened to th e net

,
and the other to an anchor.

The object of the Madrague i s to arrest th e course
of th e tunny - shoals at th e momen t th ey abandon the
shore to return agai n to th e deep waters. For this
purpose a l ong al l ey, or

‘ run
,
is fo rmed between the

shore and th e Madrague
,
and the fish

,
necessar i ly fol

l owing it u p
,
pass from chamber to chamber

,
unti l

i nc losed i n th e narrow area .of the park . In order to
dri ve them i n to' th is receptac le th ey are pressed towards
the shore by means .of a long net, supported by and
extended between two boats

,
wh ich sl owly and c are.

fu l ly pursue them i n their movemen ts. As soon as
the prey has reached the best compartments, th e fisher
men rai se a horizon tal net

,
wh ich forms a. sor t of floor

to the park
,
and gradual ly l i ft its contents to the surface

of the water. This operati on occupi es the whol e n ight.

Cl osely al l i ed to th e Mackerel
,
and other Scombridae,

i s the Bon i to (T/zymzuspelamis) , wh ich has been als o
cal l ed the S tri ped Tunny . I t i s n oted for its ac ti vi ty
and vorac i ty, and pursu es the fly ing - fish wi th unre

l en t ing hosti l ity . External ly
,
i t i s a handsome “ fi sh ;

abou t three feet l ong, wi th a sharp head, smal l mou th ,
ful l si l very eyes, l arge g i l l s , and a crescen t- shaped ta i l .
Except on the m iddl e of its sides i t i s whol ly wi thou t
scal es

,
bu t a band of golden col our s tre tches from the

head to the tai l, I ts back and s ides are of a green ish
col ou r

,
bu t i ts u nde r parts of a s i l very wh i te. It i s a

na ti ve of th e Medite rran ean
,
and very rarely v is i ts the

Br iti sh coasts.

Fishing f or Electrical Eel ( Gymnotus) on the
Orinoco.

The Gymnotu s belongs to th e order Apoda. I t has
a l ong, nearly cyl indri cal , and serpent - l ike body, with
a ta i l of considerabl e ex ten t. Its sol e l ocomot ive organ
i s a long swimming fin pl aced beneath the tai l

,
and i t

i s owing to the wideness of i ts back that i t h as rece ived
th e designati on of Gymnotus- a from yv/zvog, naked, and
41567 05, back.

The Gymn otus i s a fresh - water fish
,
and i n the Sou th

Amer ican ri vers attai ns to a great s i ze . There are
several spec i es, of which the most remarkabl e i s th e
Gymnotus electricus, or Ele ctr ical Eel

,
so cal l ed

,
of

In the morn ing the tunn i es are found gathered wi th i n
a very l im i ted area

,
at vari ous d istances from the sh ore

,

and thereupon the massacre begins ! W i th l ong pol es ,
with boat- h ooks

,
an d w i th any sim i l ar w eapon , th e

fishermen l usti ly l ay abou t th em
,
unti l the sea is l iter

al ly i n carnadi ned . It i s sai d
,
and we can wel l bel i eve ,

that the spectacl e of th e struggl ing fish—som e of them
sl igh tly wounded

,
others half dead

,
vai nly endeavour

i ng to escape th e murderou s bl ows of th e assai l ants
i s a very pai nfu l on e

,
an d n ot easi ly endured by any

person of sens ibi l i ty. ( See Plate.)
The flesh of th e Tunny i s valued on account of its

firmness
,
whol esomeness

,
and nu tri t ious pr operties. I t

i s cal l ed “ th e salmon of Proven ce ,” bu t M . Figu ie r
tel ls u s he prefers it: to th e salm on . Noth ing, he ex
cl aims

,
can be comparabl e to th e fresh Tunny thrown

i n to a hot fry ing - pan
,
and besprinkl ed w ith sal t and

v i negar. W hen prop erly cooked, i t i s pec ul iarly firm
and savoury. In short

,
he adds

,
noth ing of th i s kind

can r i va l the Tunny
,
as i t may be procu red a t Ce tte

and Marse i l l es.
The Tunny i s al so i n h igh reputeamong the Greeks,

and general ly among al l the popul ati ons which i nhab i t
th e sh ores of th e Med iterranean

,
th e Propon tis

,
and the

Bl ack Sea. From numerous passages i n the Lati n
auth ors we know that i t was m uch esteemed by the
anc i en t Romans

,
who

,
however

,
eat only the head and

l ower par t of th e bel ly. They cu t the fish i n to pi eces,
and preserved them i n vessel s fi l l ed wi th salt. They
are now cured wi th oil and sal t

,
after bei ng cooked ;

and i n th i s condi t i on are i n great demand at Ce tte,
Mon tpe l i er

,
and Marse i l l es.



PHYS ICAL PROPERTIES OF THE GYMNOTI.

c ou rse
,
i n re ference to i ts cu ri ou s phys i cal properti es.

\V hen touched wi th the hand or an elec tri c conductor,
i t communi cates a pungen t sensati on , sim il ar to an
el ec tri cal shock . The organ s whi ch produce th i s
eflect consist of four groups of paral l el membranaceous
l am inae

,
s i tu ated very near each other and almost h ori

zontally extending from th e sk i n to the c entral m edial
pl an e of the body, and connec ted by n umerou s trans
verse vert i cal l am i nae. The prismatic canals or cel l ul es
i ntercep ted by these l aminae are charged with a pecu
l ia r gel ati n ous substan ce

,
whi le an abundance of nerves

permeates the whole apparatus ; which i s said , when
fully vigorous

,
to be abl e to knock down a man

,
and

benumb the stricken l imb for several hours. I t has
been conjectu red that i t is by th is m ean s the eel oh
tai ns its prey

,
stupifying th e smal ler fishes

,
and other

an imal s
,
wh i ch c ome wi th i n its reach.

Though externally al l i ed to th e eel , says an abl e
wri te r

,
yet i f that part of the body was c u t ofl' which

contain s th e nu tri en t
,
th e respi ratory

,
an d gen erati ve

organs—a ll the parts
,
in fac t

,
which are essen ti al to

the ex istenc e of th e Gymnotus as a mere fish—it would
prese nt a very diff eren t appearance to th e sl ender ee l
i n i ts short and th ick - bodi ed form . I ts long el ectric
o rgans are

, so to speak,
'

an extraneous appendage to the
true fish , and its ee l - l ike form is th erefore acc iden tal .
(The back - bone and muscles are of n ecessi ty coex tended
w i th th e el ectri c organs for the i r support and moti on ;
and the ai r - bl adder stretches al ong the produced electro
phorous trunk to secure a sui tabl e specific l evi ty.

‘ Two
dorsal n erves are '

prolonged from the fi fth and eighth
c erebral nerves

,
for ordin ary

,
sensat ion and m oti on . The

spin al cord is produced al ong th e vertebral col um n , for
the excl us ive supply of th e elec tri cal organs . The
el ectric ity wh ich they discharge decomposes chem ical
compounds, produces th e spark, and magnetizes i ron ,
as does that of th e Torpedo . But th e magnetiz
i ng power seems to be rel ati vely weaker, whil e the
benumb ing shock communi cated to other an imal s is
stronger than i n any other el ec tri c fish.

I t gives th is shock wi th the greates t force when
touched u nder th e bel ly

,
or i n th e pectoral fin , and

a lways ac ts wi thou t th e l east m uscu l ar exertion i n the
fins

,
head

,
or body. It acts

,
too, of its own wi l l , and

the discharge i s more or l ess powerful accord ing to th e
an imal ’s pl easu re .
Those e lectr ical properti es were fi rst discovered by

Van Berkal. As far as th e American fish was con
cerned

,
l i ttl e was k nown of them by the sc ien tific

world unti l described by th e astronomer Ri che r, who
vi si ted Cayenne i n 1671. “ I was much aston ished

,

”

he wri te s
,

“ to see a fi sh some three or four fee t i n
length

,
and resembl ing an eel

,
depri ve of al l m otion

for a quarter of an hour th e arm and ne ighbouring
parts which touched i t. I was n ot on ly an ocul ar
witness of th e eff ect produced by its touch , but I have
mysel f fel t i t

,
on touching one of these fish es whil e sti l l

l iving
,
though wounded by the hook the Indians had

employed i n drawing i t from the water.
For the fi rst precise and ph i l osoph i cal accoun t of i t

we are i ndebted to Humbold t
,
who drew i t u p from

Bonplan d's observati ons.
In crossing the wide grassy l l an os of the provin ce of

THE H IPPOCAMPUS

The H t
'

ppocampus i s a genus of h ighly curiou s
aspect

,
known i n Engl ish nau t i cal parlance as the

Sea- horse Pi pe - pot. The best—kn own Spec i es i s the
Syngnatltus hippocampus of L i nnaeus , or the H ippo
campus" breviroslrz

'

s of Cuv ier. Its average length is
’ From '

la'cros, horse, and z épn g, fish.

Caracas
,
i n order to embark at SanFernando del Apure

on h i s voyaye u p the Or in oco, M . Bonpl and stopped
at Cal abozo. His objec t was to i nvest igate w ith care
and compl eten ess th e h istory of the Gymnotus

,
wh ich

is abundan t i n the n e ighbourhood ; and some Ind ian s
conducted him to the Cano de Here

,
a muddy and

stagnan t lake
,
su rrou nded by luxurian t vegetat ion ,

am ong wh ich the Clusia rosea, th e Hymenaea courba
ri l, the Indi an fig

,
and some fragran t flowering mimosas

shone pie - em inen t. The Indians th en col l ected a troop
of hal f- wild horses, and surround ing the marsh , as

hunters su rround the fores t wh ere some w i ld an imal
l ies conceal ed, drove them in to th e m iry waters, shou t
i ng an d scream ing voc i ferously. The horses rushed
into th e water

,
when the eel s

,
stunned and alarmed

by th e n oise , the tumul t, and the agitati on , defended
them sel ves by repeated discharges of the i r batteries

,

which seri ou sly wounded thei r i n vol untary enem ies.
I wish

,
says H umboldt

,

” that a cl ever arti s t coul d
h ave depi cted the most an imated period of the attack

,

which has been done
,
as the reader w i l l see

,
on

turn ing to the Il l u stra t ion .

“ The groups of Ind ian s
surrou nding the pond ; th e horses with thei r manes
erec t and eyebal l s wi ld w i th pain and fright, str i ving to
escape from the el ectri c storm which they had roused

,

and dri ven back by the shou ts an d l ong whips of the
exc ited Ind ians ; the l i vi d yel l ow eels , l ike grea t water
snakes, sw imming near the surface and pursui ng thei r
enemy—al l these obj ects presen ted a pi cturesqu e and
exci ti ng ensemble.

“ In l ess than five m inu tes two horses were ki l l ed.

The eel
,
being more than five feet i n length

,
gl ides be

n eath the body of the horse , and di s charges the whol e
ex ten t of its el ectri c organ , attack ing sim ultan eously
th e heart

,
th e d igesti ve v iscera

,
and

,
above all, the

gastri c pl ex us of n erves . I though t the scen e woul d
h ave a trag i c term inat ion

,
and expected to see most

of th e quadrupeds k i l l ed bu t th e Ind ian s assu red m e
the fish i ng wou ld soon be fi n ish ed

,
and that on ly the

fi rst a ttack of th e Gymnotu s was real ly form idabl e .

After the combat had endured for abou t fifteen
m i nu tes

,
the alarm of the mul es and horses gradual ly

decreased ; th ey no longe r erected the i r manes, and

the i r eyes expressed l ess pai n and terror. They were
no l onger struck down i n th e water

,
as i f sei zed by an

i nv isibl e hand ; and the ee l s , i nstead of sw imm ing to
th e attack

,
retreated from the i r assai lants, and made

for the marshy bank .

The Indians then easi ly cap tured them with bar
poons a ttached to l ong cords , and they were l anded
wi thou t having any opportun i ty of commun i cating a
shock.



THE FLYING FISHES.

from s ix to ten i nch es ; the body is much compressed ,
short

,
and deep ; the whol e l ength of the body and ta i l

is d iv ided i n to r i ng - l ike segmen ts
,
separated by longi

tudinal and tran sverse ridges, wi th the angl es of i n ter
sec ti on marked by tubercul ar poi n ts— th e ensemble

h avi ng a strik ing resemblance to a caterpi l l ar’s body.

The snout i s sl ender ; th e n eck suddenly contracts
beyond the head

,
wh i ch presen ts a su ffi c ien tly remark

abl e l ikeness to tha t of the h orse
,
to justi fy th e name

popul arly bestowed on this bizarre an imal . The tai l
i s l ong

,
of a quadrangu lar form ,

an d term i nates i n a
naked or finless t i p . W hen swimming abou t, the
H ippocampus preserves a vertical pos i ti on ; but its
ta i l i s ever ready to se iz e any object i t encou nters i n
the water, and when on ce att

_

acked
,

'

the an imal darts
upon i ts prey w i th su rpr i si ng dex teri ty .

The H ippocampus is a n ati ve of the Mediterranean ,
the Atl an t i c

,
an d th e Indian oceans . I t is frequently

met with on th e eastern coast of Spain , and the south
coast o f France . Mr . Lukis, who had two female
H ippocampi i n capti vity, thus describes th ei r habits
“ W hen they swim

,
th ey preserve [as al ready stated]

a verti cal posi t i on ; but the i r tai l Seems on the al ert to
se ize whatever i t m eets w i th i n the water

,
cl asp ing the

stem of th e rush es. Once fixed
,
th e animal seems to

watch atten ti vely all the surroundi ng objects , an d darts
on any prey presen ti ng i tse l f wi th great dexteri ty.

W hen one of them approaches th e other
,
they in terlace

thei r two tai l s
,
and i t is on ly after a struggl e th at they

can separate agai n
,
attach i ng themsel ves by the l ower

part of the ch i n to some rush i n order to rel ease them
sel ves. They have re course to the sam e manoeuvre
when they w i sh to ra ise th e body

,
or when they wish

to wi nd the ir tai l to some n ew object. Their two eyes
seem to move i ndependently of each other, l ik e those
of th e chamel eon . The iri s i s brigh t and edged w ith
bl ue."
The pectoral ti ns of th e Hz

’

ppocampus are so formed
that they can easi ly sus tai n the body

,
not on ly in the

water
,
bu t al so i n th e air ; they are, i n fact, w inged

fish es ; and i t i s probabl e that they suggested the old
fabl e of Pegasus, or the winged horse.

THE FLYING FISHES.

The so- called
_
flights of th e F ly ing - fish are real ly

short spri ngs or leaps through the ai r
,
n ot made volan

tarily, but for th e purpose of escaping from th e pu r
su i t of the dol ph i n and other enem ies. Mr. Benn ett,
i n referen ce to th is vexata qucestz

'

o
,
obser ves I have

never been abl e to see any percuss ion of th e p ectoral
fins during fl ight ; and the greatest length of tim e I
have seen th is volati l e fish on the fly has been th i rty
seconds by the watch

,
and the l ongest fl igh t m ent ioned

by Capta i n Basi l H al l has been two hund red yards ;
"

bu t he th inks that subsequent observati on has extended
'

the space. The most u sual h eight of fl ight, " conti nues
Mr . Benn et

,

“ as seen above the surface of the water,
i s from two to three fee t ; but I have known them
come on board at a he ight of fourteen feet and upwards ;
end they h ave been wel l ascertained to com e in to th e

chai ns of a l i n e - of- battl e sh ip , wh i ch is considered as

h igh as twenty fee t and upwards. But i t m ust n ot be
supposed they have the power of e l e vati ng themsel ves
i n the ai r after h aving l eft th e ir n ati ve el ement ; for on
watch ing them

,
I haveoften seen them fal l much bel ow

the e l evati on a t wh i ch they fi rst rose from the water
,
but

n ever i n any one i nstance could I observe
'

them ri se
from th e height

'

at whi ch they fi rs t sprang ; for
'

I regard
the el e vation they fi rst take to depend on the power of
th e fi rst spr ing. or l eap , they make on leaving the ir
n ati ve el em ent.
Mr. Gosse , however, asserts that th ey are ful ly able

to d i rec t and change their fl igh t i n th e air ; and Mr.
Gardner confirms Humboldt‘s decl arati on

,
that th ey

use the ir pectoral fi ns as wings during the time they
remai n above water .
Of the m anner i n wh ich the dol ph in pursu es an d

attacks the flying fish
,
Capta in Basi l Hal l furn ishes a

very graph ic sketch
Two or three dol ph i ns

,

” he says
,

“ had ranged past
th e ship i n al l thei r beauty. The sh ip i n her progress
through the water had pu t up a shoal of fly ing fish

,

which took th ei r fl igh t to wi ndward. A large dolphi n
wh ich had been keeping company with us abreast of
th e weather gangway

,
at th e depth of two or th ree

fathoms
,
and as usual gl isten ing m ost beau tiful ly i n the

su n
,
n o sooner detected our poor dear friends take

wing
,
than he turn ed his head towards them ,

darted
to the surface

,
and leaped from the water with a

vel oci ty l i ttl e sh ort, as i t seemed to m e , of a cannon
bal l . But though the impetus with wh ich he sh ot
himsel f i nto th e ai r gave h im an i n i tia l vel oci ty greatly
exceeding that of th e flyi ng fish

,
the start wh i ch

'

his

fated prey had got enabl ed them to keep ah ead of him
for a c onsiderabl e time . The l ength of the dolph i n

’s
fi rst Spri ng cou ld not be l ess than ten yards ; and after
h e fel l we could see him gl id ing l ik e l ightni ng through
the water for a moment

,
when he again rose

,
and shot

upwards w ith considerably greater vel oci ty than at

first
,
and of course to a st i l l greater d istance . In th is

manner th e merci l ess pursu er seemed to stride al ong
the Sea wi th fearfu l rapidity

,
whil e h is bri l l i an t coat

sparkl ed and flashed i n th e sun qu i te Splendidly. As

he fel l headl ong i n the water at the e nd of each leap ,
a serie s of c i rcles were sen t far over th e surface ; for
th e breeze

,
j ust enough to keep the royals and top

gal l an t studdi ng- sai ls ex tended
,
was hardly fel t as ye t

below.

“ The group of wretched flyi ng fishes thus hotly
pursu ed

,
at l ength dropped i nto thesea ; but we were

rej oi c ed to observe that th ey merely touched the top
of the swel l

,
and i nstan tly se t off agai n in a fresh an d

even more v igorous fl ight. It was particul arly i nter
esting

'

to observe that th e di rection th ey took now was
qu i te diff eren t from th e on e i n wh ich they had set ou t ;
implyi ng bu t too obv iously that they had detected
the ir fierce enemy

,
who was fol l owi ng them wi th g iant

steps al ong the waves
,
and was gain ing rap idly upon

them . H is pace , i ndeed , was two or three times as

swift as th ei rs , poor l i ttl e th ings ! and the greedy
dolph i n was ful ly as qu ick - sigh ted ; for whenever th ey
vari ed the ir fl igh t i n th e smal l est degree , h e lost not
th e ten th part of a second i n shap ing h is course so as
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OSSEI , OR BONY FISHES.
—THE SQUALIDS.

dorsal fin smal l
,
th i n , and narrow ; the pec toral s are

al so smal l
,
bu t sl ightly rounded ; and th e tai l c orre

sponds to the l atter both i n si ze
'

and shape.
The most remarkabl e spec ies, howeve r , is the Fol i

ated Pipe - fish (Syngnathusf oliatus) , c losely resembl ing
the Dog

- fish i n general appearan ce , but exce edi ng i t
co nsiderably i n l ength . Its ch aracter i sti c featu re is

,

th e l arge leaf- shaped appendages attached to th e back
,

ta i l
,
and abdomen , on very strong, rough , square spines ,

or processes. These, bu t for th e regu l ar i ty of thei r
respecti ve proportions

,
migh t easi ly be m istaken for the

l e aves of som e ki nd of fucus adhering to the sp ines .
The animal ‘s body is throughou t of a dusky - ol i ve col ou r

,

th i ckly Sprinkl ed everywhere , excep t on th e fol l icl e
appendages

,
wi th smal l c i rcu lar Spots of white, and

bearing on the abdomen a k ind of metal l i c l ustre . The
fi ns are soft

,
t ender, an d transparen t. The .F ol iated

Pipe - fish i s a n ati ve of the Indian seas ;
The L i ttl e Pipe - fish (Syngnathus ophz

‘

dz
'

on) is abou t
fi ve or six i nch es l ong

,
nearly cyl i ndri cal

,
and tapers off

to a po int. It i s found i n the British seas.

osssr
,
on BONY FISHES.

I . Plectognathi, or fishes inwhich the upper jaw is
attached to the cranium ; from «m u n,

i n te rlaced
,
or

bound together, and yvdéog, a jaw.

This order i ncl udes th e natu ral fam i l ie s character
ized by what m ay be cal l ed th e off ensi ve and defens i ve
armour of the i r j aws. They are the GYM NODONTA
and the SCLERODERMATA.

In th e former the jaws h ave n o apparen t teeth
,

which are represen ted by a kind of i vory beak
,
or bi l l .

To this fam i ly bel ong the Sun- fish (Tetraodon) , a nd
the G l obe - fish ( Oi

-t/zagorz
'

scus mola) . The l atter i s
d istingu ished from the former by its compressed epin e
l ess body ; the former, bristl ing al l over wi th sl igh tly
p roj ect ing spi nes, wh ich keep off th e ir enem ies

,
and

wound the fisherman’

shand if he attempts to se i ze them .

The Sun-fish
,
moreover

,
possesses the s ingu l ar facu lty

of bei ng abl e to i nflate the l ower part of the ir body
,

u nt i l i t assumes the ou tl i n e of an expanded bal l
,
i n

wh i ch the real shape of th e an imal is l ost .
The G l obe - fish i s remarkabl e for its ph osphorescen t

qual i ti es. At n igh t i t gl ows beneath the watery surface
l ike a disc of si l ver l igh t

,
and may be seen swimming

i n th e soft radian ce which flows from its body, th e
l ustre rendered undul ati ng by the moti on of th e waves
whi ch i t traverses

,
so as to resembl e the tremul ous

gl ory of the m oon when par tly vei l ed by m isty vapours.
H en ce i t is sometimes cal l ed the Moon - fish. It abounds
i n th e Medi terran ean

,
where i t attai ns th e length of

abou t th i rty i nches.
The D i odon s resembl es the G l obe - fish i n i ts n ature

,

struc ture , and habi ts , but d iff ers from i t i n th e confor
mation o f i ts i vory j aws

,
each form ing a singl e piece.

Apparen tly i t possesses a coupl e of tee th ; whence i ts
n ame , from Big, two, and édodg, tooth. I ts Spines

,

moreover , are larger than those of th e Sun- fish. I t
may be described as th e hedgehog of the sea, and, l ike

SQUAL IDE .

The Dog
-fish (Scyllium calulus) i s from two to

three fee t i n l ength
,
wi th a l arge head ; the snou t pro

m in en t an d slightly pointed ; a rough ski n ; genera l
ou tl i ne of th e body cyl indrical the col ou r a brown ish
grey, sl igh tly tin ted with a dusty red, and mark ed wi th
very numerou s spots of brown ish bl ack ; th e bel ly
wh i ti sh

,
and very smooth. At i ts ful l growth this fish

weigh s abou t twen ty pounds. I t i s very vorac i ou s,
devouring great quan t i t i es of fish

,
and i t does n ot hesi

tate to attack the fishermen , and espec ial ly bathers
i n the sea. On our Bri ti sh c oasts i t abounds, and in
som e parts of Scotl and i t is eaten by the poor ; bu t its
flesh is hard

,
and has a d i sagreeabl e musky odour. Its

rough ski n i s used
,
under the n ame of fish skin and

shagreen
,

” by j oiners and other artificers i n pol ishing
vari ou s substan ces

,
and also for covering spectacl e

eases and sim i lar arti cl es.
The Smal l - spotted Dog

- fish (Scyllc
'

um canicula)
closely resembles the preced ing

,
but the upper part of

the hedgehog, can i nflate i ts body and crest i ts Sp ines,
which are at once its off ensi ve and defens ive weapons
Bel ongi ng to th is sam e remarkabl e fam i ly are the

Fil e - fish (Bali
'

stes, an i nh abi tan t, wi th the excepti on
of one spec i es, of th e tropi cal seas ; an d the Cotfers,
or Ostracions, whose habi tat is th e Indian Ocean and
the Ameri can waters.
The former has a c ompressed body ; its j aws are

furn i sh ed wi th e igh t tee th
,
arranged i n a single row on

each j aw
,
and covered w i th true l i ps. Its eyes are

placed almost on a l eve l wi th i ts sk i n . I t has a. smal l
m ou th

,
and a body envel oped i n very hard scales

,

which are connected i n groups, and distr ibuted i n m ore
or less regul ar compartmen ts

,
s trongly connec ted by

means of a th ick sk in . The an imal is thus i n cased i n
a n alm ost impenetrabl e coat of mai l .
Of th e Trunk , or Cofl

'

er- fish ( Ostracion) , it is enough
to say that i t is disti ngu ish ed from al l the other deni zens
of th e Ocean world

,
by th e bony crust or covering i n

wh ich i t is envel oped, whi l e th e spi nes also d i ff er from
one another i n certai n pecu l iari ties of form . The head
and body are covered wi th bony pl ates

,
so welded

together as to form an i nflex ibl e c ui rass ; only the ta i l ,
fins

,
mouth

,
and a smal l porti on of th e g i l l - open i ng

,

are capabl e of m oti on— these m ovabl e parts pass ing
through apertures i n th e armadil lo - l ike defens i ve armou r.
The vertebrae are fixed together i n an equal ly compac t
fashion . There are no ven tral fins, and the dorsal
and anal are smal l , and pl aced far back. There i s
l i ttle flesh , an d what th ere i s cannot be praised for its
flavour ; but th e l i ver i s large, and abounds i n oil.

The surface of the body is often covered w ith spines.
In some the body is tri angu lar

,
i n others quadrangu l a r.

I I. L ophobranchiz
'

: fishes in which the upper jaw is
movable, and the gills are arranged in circles, like bent
hoops. From Mpas, a crest, or tu ft, and Bgc

’

cyzla ,
a g i l l .
The fi shes of th is order cons ist of two gen era, the

Syngnathus and the Hippocampus— th e Pipe ~fish and
the Sea- horse.



THE SQUALIDS .
—THE LOBSTER.

its body i s crowded wi th smal l , dark , reddish - brown
spots on a pal e reddish ground ; the spots be ing rather
l arger and less n umerous on the fins . I t i s a very
c ommon spec ie s on the sou th coast of England, where
i t feeds on smal l fish and Crustacea, ly ing i n ambush to
surprise its prey .

The Picked Dog- fish ( Spinas: acanthz
'

as) , a spec i es
exceedingly common on the Ken t and Sussex coasts,
where i t i s popularly known as the Bone Dog, is also
frequently m et wi th on the west and n orth~east, and i n
th e shal low waters of the W estern Islands. It i s dis
tinguished from other spec i es of its genus by the singl e
sp i ne pl aced i n fron t of each of its . two dorsal fins.

Accord ing to Mr. Couch , they are sometime s found
i n i ncal cu labl e numbers

,
so as greatly to obstru ct and

annoy the fish e rmen , whose hooks they cu t from the
l i nes i n rapid success ion .
The Picked Dog- fish curves i tsel f i nto th e form of a

bow for the purpose of us ing its sp in es
,
and by a sudden

moti on causes them to spring asunder i n Opposi te
d irecti ons ; and so accurately is th is m ovement sflected,
that i f a finger be pl aced on i ts head, it wi l l str ike i t
wi th ou t lacerating i ts own sk in , Its usual l ength is
abou t twen ty i n ches ; th e upper part of its head and
body are of a sl aty grey colou r ; the under parts wear
a yel l owish t int.
The Bl ack - mou thed Dog- fish

, so cal l ed from the
col our of the i n teri or of its mouth

,
is a common speci e s

i n th e Medi terran ean . I ts average l ength i s from two
fee t to two feet six i n ches ; its col our on the h ead and
upper par t of the body is a. l ight brown ; and al ong
each side run two rows of ocel lated spots.
I t has been suggested that of al l mari ne animals the

HAMMERHEADED SHARK (Zygama malleus) i s pro
bably the most deformed, though it mus t be remembered
that we do n ot as ye t know all the monstrous shapes
a nd ch imaeras d ire wh i ch the dark u nfathomed caves
of ocean may contai n . Certai n i t i s

,
however

,
that

its aspec t is calcul ated to d isgust, and even terri fy , the
spectator. I t resembl es the ordin ary shark i n the sub
cyl indrical conformati on of its body, bu t is d i sti ngu ished
from i t by the pecu l iar shape of its head

,
which is

di lated on e i ther side so as to resembl e a doubl e - headed
hammer. The eyes, which are very large, are placed
a t th e extremi ty of these lateral prol ongati ons ; th ey
are grey

,
promin en t, and wi th a gold- col oured i r is .

W hen the an imal is i rr i ta ted , th e i rides seem to l igh t
up with a sudden flame , much to th e horror, i t is said,
of th e fi sh ermen who behold th em

,

The mouth
,
wh ich is sem i - circu l ar

,
i s pl aced beneath

th e head, and n ear to th e j un ct ion of the trunk . I t is
furn ished i n each jaw wi th th ree or four rows of l arge
tee th poin ted and barbed on both sides.
The Hammerhead i s a nat i ve o f the Mediterranean

and the Indian seas
,
and is scarcely less form idab le

for vorac i ty and fierceness than the ordi n ary shark
,

at tack ing any person who may he un fortunately bath:
i ng i n i ts vi c in i ty . In our Europea n seas th e most
c ommon speci es i s l ong and sl ender i n th e body

,
which

i s grey, w i th a blackish - col ou red head . I t u sual ly
attains the l ength of ele ve n or twelve feet

,
and the

we ight of four to five hundred pounds . Its voraci ou s
fu ry often br ings i t rou nd vesse ls even i n the road

steads
,
and cl ose i n upon the coast. I t i s frequently

observed about the shores of the Sou th Sea Isl ands,
those

THE LOBSTER.

Summer- isles ofEden, lying in darkpurplespheres of sea,‘

and partic ul arly i n th e b righ t blu e waters of Otahe ite ;
bu t the nati ves

,
confiden t i n th e i r surpr i s i ng dex teri ty

as sw immers, and thei r consequen t abi l i ty to escape i ts
jaws, appear to hold i t i n very l i ttl e terror . Every
where

,
however , it i s equal ly d isti ngu ished by i ts Inst

of blood , its viol en t fury, its curi ously characteri sti c con
formation , and i ts h ideousness of aspect, which stamps
i tsel f on the m emory of every beh older. Natu ral ists
do n ot suggest any parti cu lar functi on discharged by
its si ngu larly - shaped head, which seems to be simply
a specific d isti ncti on.

The manner i n wh ich the female l obster re l i e ves
herse l f of her young is very curi ous. W hether she
bends or stands erec t, she is sti l l abl e to hold her
burden obscurely or t o expose i t to th e l igh t. Coste
asserts that th e eggs are sometimes l eft immovable , or
simply submerged ; at others, they are subjecte d to

frequent wash ings and gen tle osci l l ation s of the false
claw which shelters them , from righ t t o l eft.
The eggs, when fi rs t exuded from the ovary, are

very smal l ; but they seem to i ncrease during the tim e
they are born e abou t under th e tai l , and attai n the

size o f smal l shot before th ey are i ntru sted to th e
water . The evolu ti on of the germ conti n ues for s i x
m onths. The femal e

,
at th e moment of extrus i on , pro

jects the tai l , and commun i cates to th e eggs an oscil

lat i ng mot ion
,
so as to destroy the

“

shel l and d isperse
the l arvae. In th e course of two or three days sh e
del ivers hersel f of her en ti re burden . As th e young
l i e i ncl osed with i n the m embrane of th e egg, says
Couch , th e cl aws are folded on each other, and the
ta i l i s flexed on them as far as th e margin of the sh ield.

The dorsal spin e is ben t backwards
,
and l ies i n cl ose

con tac t wi th th e dorsal sh i el d ; for the young is qu i te
soft when i t emerges from the egg

,
but is rapidly indu

rated and sol id ified by the deposi ti on of cal careous
matter on what may be cal l ed its sk in.
No sooner are they born than the young Crusta

ceaus abandon thei r mother
,
and ascend to th e sur face

of the water i n order to gain the open sea.

There th ey swim with a constan t ci rcul ar moti on ,
but for n o very protracted per i od . After th ei r fourth
moult, or sl oughing , wh ich occurs between the th i rt i eth
and forti eth days of th ei r young ex istence , th ey l ose
thei r temporary organs of na tati on

,
and unabl e to main

tain themselves any longer i n th e upper waters, descend
to th e bottom

,
th enceforth to assume the ord inary habits

of the ir k ind . As they increase i n size they draw nearer
to the shore

,
which they had previously abandoned , and

re turn to the local i ti es inhab i ted hy the paren t Cru stacea .
In form the l arva difl’

ers so largely from the adul t
that i t woul d be d i fficul t, except on the strongest ev i
dence

,
to dec ide th e parti cul ar spec ies to whi ch i t



THE CORYSTES.
—CASSIVELAUNUS.

may bel ong. The embryo Cray - fish (Palinurus) was
considered by the earl ie r n atural ists a d isti nct genus,
and n amed Phyllosoma, or Gl ass - crab. The popu l ar
name refers to th e transparen cy of thei r bodi es ; the
sci en tifi c to th e remarkabl e horizon tal expansi on of th e
carapace. I n the m embers of th is gen us the head is
represented by a l arge oval pl ate, bearing eyes moun ted
on very l ong stalks ; th e thorax by a second pl ate , much
broader than i t is l ong

,
carry ing the fee t

,
most of wh i ch

are l ong and som e bifid. wi th on e bran ch exceed ing
the other i n length . Miln e - Edwards described them
as defici en t i n speci al respi ratory apparatus

,
bu t having

the blood aerated through the general superficies of
the body.

I t is now understood, however, that th e so- cal l ed
Phyl l osoma are

,
i n real i ty

,
th e young of th e h igher

forms of Crustacea , undergoi ng a p rocess of meta
morphosis . In the M acroura this m etamorphosis i s
less remarkabl e than i n th e Brachyura, whi l e n o change
at al l i s u ndergone by th e fresh - water cray - fish.

From experimen ts made by Mr. Couch , we find that
m etamorphosis takes pl ace i n th e fol l owing genera

Cancer ; Zantho; Pelumnus ; Cacernus ,
’ Portumnus ; Maia ;

Galathea ; Homarus and Palinurus.

Metamorphosi s has been demonstrated , adds Dr.
Bel l , i n n o less than seven teen genera of th e Brachy~
ourous order of Decapods

,
i n wh i ch i t is most decid ed

and obvious ; i n th e LeptOpodiadae, Maiadee
, Canceridae,

Portumnidm,
P i nnotheridae

,
and Grapsidae. In th e

Anomourous order i t occurs i n th e Pagurus, Porcel lan a ,
and Cal athea ; and i n the Macrouran order i n Homa
rus

,
Pal i n urus

,
Palaemon , and Crangon .

There exi sts almost as great a d i versi ty i n s ize an d
speci es among Crabs as among th e Mytilidze . Not
one of th e l east curi ou s is the Long - cl awed Crab
( Corystes Cassz

'

velaunus) of Pennan t and Leach , whose
antennae considerably exceed its body i n l ength . In
the j aw - fee t th e th ird joi n t i s l onger than the second ,
and termi nates i n an obtuse poi nt, wi th a notch on i ts
i n teri or edge. The eyes are se t wide apart upon l arge
peduncl es

,
which are short

,
and nearly cyl i ndri ca l . The

anterior fee t in th e mal es are l arge
,
being twice the

l ength of th e body, and n early cyl i ndri cal ; in th e
femal es th ey are flatter

,
and not l onger than the body .

The other feet term inate i n an el ongated na i l or cl aw
,

which is s tra ight - poin ted
,
with a l ongi tudi nal groove

or furrow. The carapace is a n obl ong oval
,
ending i n

a rostrum trun cated i n th e fore and bordered in the

b inder parts ; the various regions are not very pl ai nly
marked, wi th the excepti on of the cordian, the branchia l
or l ateral being very much el ongated .

This genus recei ved the name of Corystes, or war
r i or - armed (xégug, a h elmet) , from Latre i l l e ; and i t
had al ready been ch risten ed Cassivelaunus, by Pen
n an t

,
i n al lusi on to th e old Cel ti c warrior that so gal

lantly wi thstood the invading Norman s , According
to Gosse , Pennan t was i nsp ired to choose th is n am e ,
because the carapace bears, i n old mal es espec ial ly , a
l udi crous resembl ance i n its numerous wrinkl es to the
rugose countenance o f a ven erabl e e lder. But Pen
nan t was too en thusi asti c a Cel t to have cast any
ri d icul e on the great Bri tish warrior . Seeing i n th e

form idabl e Crustacea n a creatu re arm ed cap
- a-

pzc, he

n amed i t afte r the hero of h is imag ina t ion.
The surface of th e carapace i n th i s spec i es i s some

what granul ous
,
with two den ti cl es be twee n th e eyes

,

and three sharp poi nts i n cl i ned forward on e i ther side.
The mal e has only fi ve abdominal p ieces

,
but th e ves

tiges of the separati on of the two others are conspicu
one on the outer mediate, or th i rd p iece, which is the
largest of al l .
Mr. Couch * remarks on the extraordinari ly long

antenn ae, tha t they are of servi c e beyond and i n addi ti on
to the i r common ab i l i ty as fee lers ; perhaps, as i n som e
other Crustac ea, th ey assi st i n the process of exca

vati on ; and, when soi l ed by labour, I have seen the
crab eff ec t thei r cl eansing by al ternately bendi ng the
j oin ts of the ir stalks , which stand conven ien tly angul ar
for the purpose. Each of the l ong antennae is thus
drawn alon g the brush that fri nges the internal face of
th e other

,
un ti l both are cl eared of e very partic l e that

adhered to th em .

Mr. Gosse , however, is of opin i on that the fun ctio n
of these antennae i s to keep open a passage for the
emi ssi on of the deteri orated water after i t has bathed
and aerated the gi l l s or branchiae.

I have observed," he says, that, when kept i n an
aquari um

,
th ese crabs are fond of s i tti ng perfectly.

upright
,
th e antennae p laced cl ose together

,
and poin t

i ng straigh t upwards from the head. This
,
doubtless

,

is the atti tude i n wh i ch th e animal si ts i n i ts burrow,
for the tips of the antennae may often be seen just
proj ecti ng from the sand .

“W hen the chosen seat has happened to be so cl ose
to the glass s ide of th e tank as to bri ng the antennae
wi th i n the range of a pocket l ens

,
I have m inu te ly

i nvestigated these organs withou t d isturbing the old
warri or i n h i s meditati on. I saw on each occasi on
that a curren t of water was conti nu ously pouring up
from the poi nts of the an tennae. Tracing thi s to i ts
origin

,
i t bec am e eviden t that i t was produced by the

rapi d v ibrati on of the foot - j aws drawing i n th e sur

rounding water
,
and pou ring i t ofi’ upwards between the

united antennce as through a tube. Then
,
on exem ia

i ng these organs
,
I perce i ved th at the form and arrange

men t of the i r bri stl es d id i ndeed consti tu te each an tennae
a sem i - tube

,
so that whe n the pair was brought face

to face th e tube was compl ete.”
I t shou l d be added that th e Corystes, notwithstand

ingits form idabl e appellation, is harm less and i no ff ensive
in i ts habi ts .
Lobsters abound on the Bri tish coast ; i nhabiti ng th e

cl earer water and rocky shores, and frequen ti ng the

shal lows n ear the shore abou t the time of deposi ting
thei r eggs. In Scotl an d they are col l ected and kep t
i n perforated chests , floati ng on the wate r

,
un ti l they

can be transported to marke t. They are con vey ed to
th e Thames

,
the Cl}de, or the Mersey, i n well ed fish ing

smacks c onstructed spec ial ly for th i s purpose . But
,

as M . Frédol poi n ts ou t, th is antiquated system is

gi v ing place to the greater con ven i en ces aff orded by
artific ial stori ng ponds or reservo i rs. Mr. Humble has
establ i shed one of these n ear Sou thampton

,
where he

c an accommodate wi th ease as many as fi fty thousand
Couch, Corn ish Fauna.
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TH15 NAUTILUS. PHOLADlDAB.

TheArgonaut sailing in the Open Sea.

W e may n ot wonder that th is gracefu l bu t curi ou s
an imal attrac ted the atten ti on and exci ted the adm i
ration of anc ie n t natural i sts

,
who were pron e to i nvest

i t w i th a myth i c i n teres t and surround i t wi th al l the
ornamen ts of a l ux urian t fan cy.

“ The Nautil us
Polype

,

” says Ari stotl e
,

“ i s of the nature of an imal s
which men call extraord inary , be ing abl e to float on
the sea ; i t rai ses i tsel f from the depths of th e waters ,
wi th shel l reversed and empty ; when i t has reached
the surface rc - adjusts i ts hab i tati on . Be tween the

arms spreads a k ind of ti ssue s imil ar to that wh ich
un i tes the toes of web - footed b i rds . \Vhen the w i nd
bl ows gently

,
i t employs th is tissu e as a r udder , l e tti ng

i t fal l i n to the water w i th th e arms on each s ide. On

the approach of the least danger i t fi l l s i ts she l l wi th
water

,
and si nks down i nto th e deep .

Opp ian ’s accoun t i s st i l l m ore c i rc umstan tial
H id ing i tsel f i n a. concave shel l

,
th e Pompylius [a

name given to i t by Pl iny] can walk on l and ( I) , but
can al so ri se to the surface of the water

,
th e back of

its shel l uppermost
,
for fe ar that i t should be fi l l ed .

The m omen t it perce i ves i tse l f to be d iscovered , i t
turns the shel l and n avigates i t l ike a sk i lfu l seaman .

For this purpose i t throws out two of i ts feet l ike
antennae

,
between wh ich i s a th in membrane

,
ex tended

by the wind l ike a sai l
,
wh i l e two others

,
which touch

th e water
,
gu ide

,
as w i th a rudder

,
the house, the sh ip ,

and the an imal . On th e
_
adven t of danger

,
i t qu ickly

folds up i ts antennae
,
i ts sai l

,
i ts rudder

,
and di ves ; i ts

weight be ing i n creased by the quant i ty of water wh ich
i t admits i nto its shel l . As we see a man who is
v i ctor i n the publ ic games , wi th a c rown encircl ing
his head

,
whi l e vast crowds press around h im

,
so has

the Pompylius a throng of sh ips eve r fol l ow ing i n its
track , whose crews n o l onger fear to qu i t the l and .

0 fish
,
j us tly dear to marin ers ! thy presen ce heralds

soft prop i t i ous wi nds ; tho u ar t th e harbi nger and the
usher of cal m weather I"
Oppi an al l udes i n th is passage to a s uperstit i on cur

ren t among th e Romans
,
tha t it was a favou rabl e omen

to m eet the Naut i l us . They regarded i t as a kind of
tutelar di vin i ty , who guided the seaman on h is way ,
and assured h im of a fortunate voyage .

The pecu l iar features of th e Naut i lus h ave been
observed by the Ch i nese

,
who cal l i t the Boat- polyp .

Accord ing to Rumphius, i ts sh el l i s h ighly valued by
the H indoos, whose femal es consider i t a'

superb orn a
m ent. I n th eir rel ig i ous festi val s th e dancers carry i t
proudly al oft in the r igh t hand

,
hold ing i t above the

h ead. To recommen d i t to the n ot i ce o f modern
natural ists

,
however

,
i t does n ot requ i re any adven

t i t i cus aid . No one can see i t sai l ing along the

tranqu i l waters l ike a fairy sk i ll”
,
as our arti st has

depi cted i t i n the ac companying i l lustrati on , wi th ou t
a tran sport of admi ra ti on . Bu t we reserve our wonder
rather for Him who made it— for the power and
w i sdom

,
alm ighty and i nfin ite

,
wh ich cal l ed i t i n to

exis tence—than for the th ing i tsel f, however gracefu l
i ts appearan ce

,
and h owev er c ur ious i ts propert ies.

I t should be added
,
that opportun i ti es of observing

the Nautil us are not easily obtai ned . It never comes

PHOLADIDJ‘E.

near the shore . It i s a tim i d and caut i ous creatu re ,
which almost always prefers th e vast sol i tudes of the
open sea. I t seems to be gregar i ou s i n its hab i ts, and
voyagers speak of i t as l i v ing i n fam i l i es , some hun
dreds of m i l es from the n earest l and. I t i s only a t
n igh t

,
or as th e sun w i thdraws i ts purpl e spl endour,‘

that th e Nau t i l i gath er together to enj oy the ir i nnocen t
sports on the su rface of a tranqu i l ocean .
I t enjoys

,
l ike other Cephal opods , the strange

facul ty of chang ing col ou r under th e i nfluence of any
sudde n impress ion ; blush ing, or turn i ng pal e , and

through its transparen t shel l reveal ing the rapi d
changes of i ts body .

Three speci es are at presen t recognized in our scien~
tific cl ass ificati ons — th e Argonauta Argo, al ready
described ; th e Argonauta tubercular, which i s enti rely
con fi n ed to th e Indian Ocean : and the Argonau ta.
baillont, wh i ch i s occasi onal ly met with i n the Pac i fi c
and the Atlan ti c Oceans.

The Pholadz'doe form a fami ly of l am el l ibran ch iate
moll uscs

,
remarkabl e for the i r boring habi ts. W hi l e

som e of th e Speci es burrow in th e sand
,
l ik e th e Sol en ,

others work ou t for th emsel ves a dwel l ing- place i n
timber and stone . Thei r m issi on i n nature seems to
be the excavati on of these strange retreats ; and to
appear at thei r open ings, or to si nk i n to th ei r dep ths,
makes up al l the var iati ons of thei r seem ingly mono
tonous ex i sten ces .
I n th is fam i ly we find the shel l open at ei ther

ex trem i ty ; i t i s th in , wh i te, of great hardness, and
somet imes furn ished with accessory val ves ; th e two
pri nc ipal val ves are covered w i th cal careous pro
tuberances, con nected by fine tr ansverse r idges, and
thus composing a kind of saw or rasp , which the
an imal uses i n i ts m in i ng operati ons.
The animal i tsel f has a th i ck , wh ite , el ongated ,

fleshy body
,
cl ub - shaped or verm i form ; its mouth

ejec ts a l ong tube traversed by two canal s or syphons
th rough on e of wh ich i t absorbs th e water n e cessary
for respiratory purposes

,
and through the other gets

rid of i t. A short th i ck foot
,
acting l ike a sueker

,

protrude s th rough an apert ure i n th e month.

“ W e l i ft one from its c av i ty
,

” says Gosse , “
all

hel pl ess and unres isti ng
,
yet mani festing its indig

nati on at th e u n t imely d i sturbance by succ ess ive
spasmod i c con tracti ons of these rough , yel l ow syph ons ,
each accompan ied wi th a forc ibl e jet d

’

eau
, a pol i te

Squ i rt of sea- water i n to our face ; wh i le at each
contraction i n l ength th e base swel l s ou t, t i l l the
compressed Val ves of the sharp shel l threaten to

pierce through i ts substance .
How th e Phol ades, or P iddoc/cs, as they are vul

garly cal l ed on the Bri t i sh coast, contri v e to excavate
the hol es where in

,
l ike true Trogl odytes , they l ive,

has been a constan t subject of d ispu te among n atura
l i sts. I t was l ong asserted that the an imal possessed
an excavat ing i nstrumen t

,
bese t wi th hard s i l ici ous

partic les ; bu t i t i s unquesti onably true that n o such
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i nstrumen t e xists . I t i s wi th i ts rasp - l ike she l l
,

covered
,
as we have seen

,
wi th rows of cal careous

proje ct i ons
,
th at th e an imal works. “ If you ex

ami ne
,

” says G osse , “ the l i ving shel l , you w i l l see
that th e fore par t, where th e foot protrudes , i s set
w i th stony poi nts arranged i n transverse and l ong i
tudinal rows ; the former be ing the resul t of el e vated
r idges

,
rad iat ing from the h inge

,
the l atte r that of the

edges of successi ve growths of the shel l . These poi nts
have the m ost accurate resembl an ce to those set on a
steel rasp i n th e bl acksm i th’s shop. I t i s i n teresting
to know that th e shel l i s preserved from be ing i tsel f
prematurely worn away, by the fac t that i t i s composed
of aragoni te

,
a substan ce much harder than those rocks

i n wh i ch the Pholas burrows . The animal t urns i n its
burrow from side to s ide when at work

,
adhering to

the i n ter i or by th e foot, and th erefore only parti al ly
rotati ng to and fro. The substan ce i s abraded i n th e
form of a fine powder, whi ch i s gradual ly ej ec ted from
the month of th e hol e by contract ion of the bronch ial
syphonfl

’

The Phol ades have a very ex tens i ve range. On

both coasts of th e Chan nel th ey are found i n abun
dance

,
especi al ly the sp ec ies , Pholas dacty/ lus, Pholas

crispata, Pholas papgjm cea
,
and Pholas melanoura.

The Pholades possess th e qual i ty of phosphores
cen ce

,
and i n the dark em i t a pecul iarly br i l l i an t l ight .

Those who eat them i n an u ncooked cond i ti on ( a no t
unfrequen t ci rcumstan ce

,
as th e mol l usc does n ot need

the a id of cook ing to render i t savoury ) , appear i n th e
dark as i f they had swal l owed ph osphorus ; and the
fisherman who , i n a sp iri t of economy, sups on i t i n
an u nl ighted chamber

,
aff ords to h is l i ttl e on es the

amusi ng spectacl e of a fire- eater on a smal l scal e .

"

The ravages caused by these alithyic borers and
m iners are very considerabl e. I n a geol ogi cal sense

,

however, th ey have an unexpected ut i l i ty, for they
demonstrate the former leve l s of the ocean - waters

,
and

show how
,
i n certai n pl aces

,
th e sea m ay have receded

from or have gai ned upon th e earth . A remarkabl e
example of th is strange u se of th e Pholades

,
i s tha t

m emorial of a remote ant iqu i ty , the templ e o f Se rapis
s i tuated on the coast of Pozzuol i.
Pozzuol i

,
an anci en t Crimean colony

,
th e Puteol i o f

L ati n writers
,
i s si tuated on the Bay of Napl es , on i ts

n orthern sh ore . Its pri ncipal relic of a once spl end id
past i s the templ e al ready re ferred to— th e Serap ion
or temple of J up i ter Serapi s— which

,
i n the course of

tim e had become completely overgrown
,
and had

almost be en forgotten
,
unti l d i si n terred by order of

Charl e s III . of Napl es
,
i n 1750.

The bu i ld i ng was then found to consis t of a qu adri
l ateral abattoi r surrounded w i th chambers

,
i n cl osi ng a

c i rcular templ e i n the cen tre. The cour t i s 140 fee t
long by 122 fee t w ide ; the main entran ce on the S W .

or seaward side
,
by a doorway of on e cen tral and two

l ateral passages , form i ng a k i nd of vestibul e , supported
by six p‘ i l asters. Internal ly the court was embel l ished
by a portico of forty - e igh t shapely col umns

,
partly of

marbl e, partly of gran i te ; beneath wh ich were th i rty
two smal l chambers

,
si xteen Open i ng upon the court

,

and s ixteen hav ing n o apparen t communi cati on with
the centre. I t i s obv ious

,
from the remai ns of stai rs

,

still i n ex i stence
,
that th ere was on ce an upper story .

The chambers i n th e angles of the N.E. s ide are twi ce
the d imensi ons of th e others ; they have channel s i n
thei r wal l s for th e passage of water, and are sur

rou nded by marble seats supported by dolphi ns .
Between these two Spac i ous chambers the wal l of

the bu i ld ing i s recessed
,
so as to form a sem ic i rcu lar

n iche
,
and i n fron t of th i s n ich e stands a pronaos of six

Cori nth i an col umns and two pi lasters
,
which seem

,

from the sh atte red scu l pture found i n th e i r v i cin i ty
,
to

have an ci en tl y supported a r i chly decorated frieze
,
and

to have been the l oft i est porti on of the structure .
Three of th e col umns are st i l l erect

,
and are each

cu t ou t of a si ngl e bl ock o f c i pol l ino , 40 fee t 3 in ches
h igh ; three others l i e prostrate and i n fragments cu
the ground.

I t i s wi th these three ere ct columns of c ipol l i n o we
have here to con cern ourse l ves

,
for they record a

h istory of physi ca l change in character wh i ch
,
i t has

been j ustly sa id
,
every one may read

,
and which n o

co ntroversy can a l ter. This h istory compr ises two
di sti nc t epochs — on e of submergence beneath the
ocean - waters

,
an other of el evat ion above thei r l evel .

If the v isi tor exam i nes th ese col umns cl osely he
w i l l see that th ei r l owe r porti on

,
for abou t twelve fee t

above the pedestal s
,
has a smooth sur face , bu t shows

at di ff eren t heights u nm istakabl e traces of anc i en t
water - marks . Above th is porti on

,
the col umns , fo r

abou t n in e fee t
, are perf orated w i th h ol es, the work of

a spec ies of Pholades— the Jl/[ odiola Zitlioplzaga of
Lamarck

,
accord ing to som e authori ties. The upper

hal f o f th e col umns i s u n inj ured
,
except by a tmos

pheric i nfl uences and the ac t ion of the waves . These
appearan ces were at fi rst attribu ted to an el evati on of
the sea above i ts presen t leve l— “

an hypothesis now
known to be un tenabl e

,
s ince all the changes on the

shores of the Gul f of Napl es have been proved to be
l ocal . There is n o doub t tha t th e c oast of the Bay of
Bai a has undergone u l timate changes of subsiden ce
and el evat i on from the date of the foundation of th i s
bu i ldi ng.

”

From certai n i nscripti ons sti l l extan t among the
ru i ns

,
i t is known that the Serapion was used for

pagan worsh ip as l ate as the reign of Septini ius
Severus. In less than a cen tury after h is death , the
heathen templ es were suppressed by Constanti ne th e
Great

,
and there can be l i ttl e doubt that i t was then

abandoned . After th is even t the grou nd woul d
appear to have subsided by successi ve stages—not th e
l evel of th e sea to have risen—unti l th e l ower part of
th e col umns was en ti rely and perman ently submerged .

In the twel fth century
,
the eru pti on of the n eighbour

ing Sol fatara seems to have accumulated i n the court,
to th e h eigh t of twel ve fee t

,
a mass of scor iae and other

volcan ic matter
,
wh ich

,
as the ground sunk down

beneath the sea
,
preserved that port ion of the col umns

from the action of the burrow ing Pholades. The sub

sidence con t inued unt i l the col umns were submerged
to th e heigh t of n ine fee t above this volcan i c deposit,
i n which cond i ti o n they must have underg one the

operat ion of the sea - water for a peri od of n early
three and a hal f centuries , wh il e th e upper hal f of the
col umns rose above the waves. That such was the
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case
,
i s proved by the immense number

,
the large si ze

,

and the de pth of th e perforat i ons eff ected by the
Pholades, whose shel ls are st i l l to be found at the
bottom of many of th e cavi t i es

,
together with others of

ex i sting speci es, which h ave con cealed themselves i n
the same hol lows .
Bel ong i ng to the sam e fam i ly is the genu s Teredo

,

dist i ngu i shed by i ts e l ongated
,
verm i form body ; its

th i ck , equ i val ve , h ingel ess sh el l , wh i ch open s at both
ends ; and i ts very del i cate mou th , Open both i n fron t
and at i ts l ower part

,
so as to adm i t of the passage of

a short foot. The speci es are numerous
,
and general ly

known by the name of S liz'liworm or P z
'

leworm, because
they perforate an d dwel l i n timber .
Thei r burrows take the sam e direc ti on as th e grai n

of the t imber
,
but i f a knot occu rs

,
or the shel l of

another Teredo l i es i n the way , they are su i tably
d iverted . The cavi ty i s i n var iably coated al l o ver
wi th a cal care ous i ncrustat i on . The Teredo e ff ec ts an
e ntrance

,
i n th e first pl ace

,
by a very smal l aperture

,

and grows wi th i n the cavity whi ch i t works ou t . Its
growth , however,

'

is very rapid
,
and the ravages

e ff ected by a number of th ese an imal s are almost
i n cred ibl e . W e have seen p i l es so r iddled by them
as t o fal l i n p i eces when handled with any degree o f
force . A p iece of deal has been fou nd hon eycombed
by the i r burrows after an immers i on of only forty
days . But by a pecu l i ar i n st i nct each Teredo confines
i tsel f to i ts own cav i ty

,
and never makes any com

munication with i ts n e ighbours . I t i s by secret
u nderm in ing of th i s k i nd that the pil es and o ther
submar ine construct ions of bridges

, and quays
,
and

p iers are frequently destroyed
,
and th at sh ips h ave

been s i l en tly ea ten i nto
,
u nt i l the i r t imbers have

crumbl ed and sunk u nde r the fee t of thei r crews. As

a protec ti on agai nst th ese dangerou s en em i es
,
th e

bottoms of vessel s are now sh eathed w i th copper
,
or

th e wood i s soaked i n som e preservat ive l iqu id , or
d rive n ful l of broad copper - heade d nai ls

,
which serve

as a k ind of armou r .
M . de Q uatrefages refers to a boat

,
empl oyed as a

passage - boat between two v i l lages on the Mediterra

nean coast of Spa i n
,
which at th e commencement of

spri ng was acc idental ly su nk . Four mon ths after
wards sh e was ra i sed by some fi shermen

,
who h oped

to tu rn her mater ials to thei r profi t. But i n that short
peri od, the Teredos had so perforated and r iddl ed her
t imber as to render

_

it u tterly useless .
Early i n the e ighteenth century

,
hal f the coast of

H ol l and was menaced w i th i nu ndat ion by the destruo
t ive labours of th e Teredos. They had attacked the
p i l es su sta in ing th e form idabl e d ikes and sea - wal ls

,

wh ich the i ndustry of the Dutch had ra i sed to defend
them agai nst the encroachments of Ocean . To avert
the threaten ed per i l n ecessi tated a very heavy expen

diture. Fortunately i t was discovered
,
on a c lose

exam inati on of th e hab i ts of th e mol l usc
,
that i t is

an imated by a s ingul ar an t ipathy to rust, and th at,
conseque ntly, timber impregnated wi th oxide of i ron
i s secu re agai nst i ts attacks . I t was only n ecessary

,

therefore
,
to soak the t imber i ntended for the repair of

the d ikes , i n a tank of prepared ox ide of i ron ; i n other
words, to invest them i n a coat of i ron rust.

The Teredo naval-As appears to the eye l ike a l ong
worm withou t arti cu l ati ons. Between the valves of a
l i ttl e sh el l

,
wi th wh ich the an ter ior porti on i s pro

tected
,
a ki nd .of smooth trun cature i s conspi cu ous,

surrounding the projecti ng pad or cush i on wh ich forms
the an imal ’s foot. From thi s po i nt al l its body is
i n cl osed i n the sheath and mantl e , form i ng a sort of
sheath wh ich commun icates wi th th e exteri or through
two syph ons.
The man tl e i s attached to the circumferen ce of the

shel l . Above , i t gathers i n two considerab l e folds
wh ich are capabl e of expan si on by the afilux of th e
bl ood . The cephalic or foremost fold , is of a grey ish
ti nt

,
very l ight

,
and tol erably transparen t

,
so that th e

l i ver
,
th e ovary

,
the bran ch iae, and the h eart, may be

disti ngu ish ed i n th e i n teri or , and the p ulsati ons of th e
latter counted . The syph ons are ex ten s ibl e, and
attached to on e an other for abou t two - thi rds of th ei r
length

,
the upper part bei ng l onger and th inner than

the l ower . These tubes admi t the water n ecessary for
th e an im al ’s respira ti on

,
an d when depr ived of its

oxygen
,
discharge i t

,
and alorg wi th i t the usel ess

produ cts of d igest i on.
On th e upper edge of the anteri or trun cature of the

an imal ’s body i s the mouth— a flat, and sl ightly bel l
shaped aperture

,
fu r n ish ed w i th four l abia l

-

palp i
,
a

stomach , and a wel l—devel oped i ntesti n e .
The hear t cons ists of two auri cl es and a ven tricl e

wh i ch beat at i rregu lar i n ter vals , four or five times i n
th e m i nu te. The bl ood is col ou rl ess

,
transparen t

,
and

l oaded wi th smal l corpuscl es of d i ff eren t s izes. The
respi ratory organ s are the branchiae, or gills, and the
m antl e ; bu t on e - hal f of the bl ood return s to the heart
wi thou t travers ing the bran ch iae . The n ervous system
i s very compl ete

, and i n cl udes a brain , nervous fila
ments

,
th e bran ch i ae

, the syphon tubes, and certa i n
gangl i ons d i stributed through the mantl e.
The sol i d mu cus

,
or sheath

,
i ncl osing th e adult

an imal i s frequ ently
,
bu t erroneously

,
described as

form ing par t of i ts body . Shu t up i n th is tube the
Teredo i s n ecessari ly restri cted i n i ts movements , which
are simpl y those of extensi on an d contracti on . I t

nei ther cl imbs
,
n or creeps

,
n or floats

,
n or swims

,
but

by al ternate expansi on and con trac tion sl owly and
l abori ously impel s i tsel f forward .

I t deposi ts a sph eri cal
,
green i sh - yel l ow egg

,
which

,

soon after fe cundat ion
,
i s transformed i nto a l arva— a

l arva naked and moti onl ess
,
but wh i ch

,
after a whil e , i s

i nvested wi th v ibratory ciliae. Then i t begin s to move ,
and sw im abou t freely i n the water . W hen one of
these larvae ," says a recen t wri te r, “ has d iscovered a.
p i ece of submerged wood

,
wi thout whi ch i t p robabl y

cou ld n ot l ive , the curi ou s spectacl e i s observed
of a bei ng wh i ch fabricates step by step

, .
and as i t

requ ires them , th e organs n eedful for the du e perfor
manc e of i ts fun cti ons.” The l ong feet with which i t
is furn i sh ed i n i ts l ar va state e nabl e i t creep al ong the
surface of the timber

,
u nt i l i t has found a porti on

su ffic i ently soft and porous for i ts purpose. There i t
hal ts, commences th e attack , and soon accomplish es
a t i ny pore or cel l

, the entrance to i ts futu re burrow.

“Hav ing thus secured a l odgment
,
the young Teredo

beg i ns to grow covers i tsel f with a coat ing of mucous
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‘

mou lded i n the groove of th e foot, u nti l i t attain s th e
shape and consisten cy of a th read .

W hen the musse l wish es to fix i ts byssu s, i t el ongates
i ts foot

,
moves i t to righ t and left, feel s th e di ff eren t

objects arou nd i t, rests its poi n t agai nst that wh i ch i t
se lects for its fu ture support

,
deposi ts th ereon the

extrem i ty of th e thread
,
and abruptly wi thdrawing i ts

foot
,
l eaves th is extrem ity adheren t. The . b i val ve

repeats th is manoeuvre several t imes
,
each t ime attach

i ng a n ew thread . I t securely fastens fou r or fi ve of
these i n abou t twen ty - fou r hours, each thread be ing
several centimetres i n he igh t, and term inati ng i n a smal l
h ook (empdtement) . The an chorage i s compl e te wh en i t
has produced a bundl e. In the byssus of some spec i es of
mussel s we find as many as a hundred and fi fty of
these ti ny cabl es ; n one of our m en - of—war can be m ore
securely moored .

W hen the mussel has extended i ts fi rst rope
,
i t pu ts i t

to the tes t
,
that i t may make certa in of its being fi rm ly

fastened. I t draws on i t strongly as i f to break i t. If
the thread res ists th is eff or t, th e i ndustri ou s bi val ve sets
to work to produ ce and attach a second cabl e , which i t
proves l ike the former. Decidedly the musse l has more
i ntel l igence than the oyster.
\V i th the hel p of its byssus th is b ival ve suspends

i tsel f at d iff eren t el evati on s ; i t seldom touches the
ground

,
and for th i s reason its shel l i s always very

smooth and cl ean . W e cann ot say as much of th e
val ves of i ts proud r i val

,
which

,
grey and rugged , fre~

qu en tly i n cl ose i n the i r i nterval s smal l parti cles of

earth , sand , and al l k inds of foreign fi l th .

The m ussel s
,
l ik e the oysters

,
are soc ial m ol l uscs.

They are found i n grea t numbers i n almos t every part
of the world . They l ove the blend ing of sal t and fresh
water ; th ere are few rocky poin ts, at the ri ver m ouths ,
where we do n ot m eet w i th some flour ish ing col ony .

Sometimes th ey attach themsel ves to the branches of
polypods , and the roots of trees ; sometimes to sub

merged pi eces of timber
,
the p i l es of the sh ore

,
and the

keel s of boats.
The musse l m ay be e aten e i th er raw or cooked.

Its taste i s n ot pleas ing to everybody ; yet there are
persons of gastronomic reputati on who h old i t i n h igh
esteem . Lou is X V III. of Fran ce was passi onately
fond of mussel s

,
and had th em brough t e very week

from Rochel l e to Paris . The monarch one day , i n a
fit of special good humour

,
taugh t Tal leyran d th e reci pe

for a sauce of Cayenne pepper
,
which thenceforth pl aced

thi s b ival ve i n the rank of dai n ties of th e fi rst order.
Yet i t mu st be acknowledged that th e mussel i s l ess

appet iz i ng than the oyster
,
l ess stimul at ing

,
and

,
above

al l , l ess digest ibl e . W e must not forge t a
'

gastronomical

recommendati on of great importan ce : oysters m ay be
eaten i n every month whose n ame i n th e cal endar
contains th e l etter r

,
whi le th e contrary i s th e case

wi th m ussel s.
At an early peri od man con ce i ved the idea of bringing

up, tra i n i ng, or, i f you prefer the word , educating the
m ussel . There ex ists a mytz

'

lz
'

culture, as wel l as an
ostrcz

'

culture. This educati on i n som e local i t ies i s con
ducted on a very exten si ve scal e ; as at Esnandes , a t
Marsi l ly , and at Charron , i n th e Bay of Aigu i l l on ,
near Rochel l e.

A recen t write r gi ves th e fol l ow ing account of the
establ ishment of th e mussel farms i n th is vi c i n ity
In 1236 a vessel freighted w i th sheep , and manned
by three Iri shmen

,
was wrecked upon the rocks in th e

creek of A iguil lon , a few mi l e s from Rochel l e. The
n e ighbour ing fi shermen hastened to the rescue of the
l i ttl e crew

,
but only succeeded

,
with great difii eulty, in

saving the l i fe of th e master, one Patrick W al ton .

Ex i led on the sol i tary banks of th e Aunis, \Valton a t
fi rst supported h imself by hu nting the sea- fowl

,
which

frequented the shore and adjacen t marshes in immense
n umbers. He was a man of considerabl e i ngenuity ,
and to faci l i tate his captures h e invented or adapted a
pecul i ar kind of net

,
wh i ch h e cal led the night net.

This apparatu s was a n et of from three to four
hundred yards i n l ength by three hundred i n breadth ,
stretched h orizontal ly , l ik e a screen , al ong the tranqu i l
surface of th e bay, and secured i n its posi ti on by stou t
posts dri ven i n to the muddy bottom . I n the dark
n igh t th e wi ld fowl

,
as th ey sai l ed al ong the waters ,

would com e in con tact w ith th e n et, and entangl e
themsel ves tn i ts ten aci ous meshes .
But the Bay of Aigui l l on was l i ttl e m ore than a

vast expanse of mud
,
wh i ch cou ld w ith d ifficulty be

pl oughed by boats ; and W al ton , h aving arranged his
bird - n et

, found h imsel f compel l ed to devise som e k ind.

of mach i ne i n wh ich to n avigate wi th greater ease and
swi ftness . The resu l t of h i s l abours was the flat

bo ttomed square - s ided boat, which we i n England
cal l a punt, bu t wh i ch , on th e Roman coast, i s known
as an acon.

W al ton ’s pun t had a wooden fram ework , n in e feet
l ong by three fee t broad and deep

,
w i th the fore part

descend ing i n to th e water l ike a prow , at a s l igh t angl e.
In propel l ing the boat

,
the puntsman placed h imsel f i n

the stern
,
and kneel i ng on his r igh t knee , bent for

ward
,
w i th on e hand on each gunwal e , and h i s l eft l eg

outside the boat. A vigorous push w i th the l eft foot
commun i cated an i mpetus to th i s strange mach ine ,
wh i ch made i t sl ide over th e mud wi th rap id ity, from
one poi n t to another.
Mussel s were pl en ti ful i n th is muddy bay, and

\Valton
’

s qu ick observation soon remarked that they
attached themselves by preferen ce to that part of h i s
posts whi ch rose above the surface of the mud, and tha t
those so placed were both fatter an d m ore savoury
than those wh ich l ay embedded i n the sl ime . In th i s
ci rcumstan ce be detected the foundat i on of a ki nd of
musselculture, which prom ised to be more profi tabl e
than fowl i ng

,
and l ess l abor ious. He was a man of

more th an ordinary abi l i ty
,
and he Speed i ly worked ou t

the n ew pri nci pl e to a very su ccessfu l resul t.
“ The prac ti ces h e i ntroducer says M . Coste,
were so ski l ful ly adap ted to the n ecess i ti es of the
i ndustry he had founded

,
that

,
though six centuri es

have el apsed
,
they st i l l rem ai n th e ru l es by which i t i s

governed . He seems to have appl ied himsel f to th e
enterpr i se

,
not only w i th a consci ousn ess of the serv ice

he was renderi ng to h i s c on temp orari es, but al so wi th
a yearn ing to be remembered by poster i ty

,
for i n every

i nstan ce h e gave to th e apparatus he invented the form
of the i n i ti al l etter of his name , W . I t was not unt il
prol onged considerati on that be commenced to carry
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h is schemes i nto executi on . Then he pl anted a long
range of p i l es al ong the l ow marshy shore

,
each pa i r

be ing arranged l ike th e two sides of the le tter V , wi th
the fron t of the l etter towards the sea

,
and e i ther l imb

diverging at an angl e of forty - five degrees. These
posts were separated by in terval s of about three fee t ;
each was twelve feet i n l ength , si x feet bei ng above
water

,
and they were so i n terl aced w ith bran ches

wattl ed together as to resembl e con ti nuous hurdl es .”
Each hurdle , i f we may so cal l it— the French name
i s bouc/zot- was abou t two hundred yards i n l ength .

This apparatu s i n tercepted the spat
,
or spawn , that

woul d otherwise have bee n carried ou t to sea
,
and to a

great exten t wasted . W al ton soon formed a magnifi
cen t m usse l farm

,
but he d id n ot abandon h is i sol ated

pi l es ; whi ch, bei ng wi thou t fasc ines or branches, and
always submerged

,
arrested the spat as i t was em it ted

from the paren t mussel s.
The advantages of mytz

'

lz
'

culture soon becam e ap
paren t to W al ton ’s neighbours

,
and h is system was

adopted by one after another
,
un ti l the whole shore of

the bay was covered with bouchots ; and to the presen t
day th is curi ou s bu t usefu l i n dustry flourishes i n the
same local ity.

The hurdl es n ow form a perfec t forest . Abou t two
hundred and th irty thousand pi l es support a hundred
and twenty - fivethousand fascines , wh ich bend , through
out the year

,
under a harvest that a squadron of sh ips

of- th e - l i n'e woul d be unabl e to float. There are abou t
five hundred bou chots i n th e bay

,
each measuri ng from

two hu ndred to two hundred and fi fty yards i n l ength .

The isol ated p i l es are only u n covered at spring
t ides . In the months of February and March the spat
col l ected on them scarcely equals i n s i ze a grai n of
l inseed . By the month of May i t has en larged to the
d imen si ons of a spl i t pea. I n J uly i t i s

'

as big as a
smal l h ari cot bean

,
and consequen tly

,
i s fi t for trans

pl an tati on . I n this month the bouchotr’érs, as the m en
engaged i n th i s cu l ture are call ed

,
l aunch the i r punts

,

and proceed to the p art of th e bay where these pi les
are p l anted. They the n detach with a hook the
accumulated cl u sters of th e young mussel s

,
which they

col l ect i n baskets, and carry to th ei r bouchots ; th e
sa id bouchots be ing of four d i ff eren t heights

,
aecom

modating th e fou r stages of the musse l‘s growth .

In th e fi rst stage i t cannot endure atmospheri c
i nfluences , and remains alm ost c on stan tly under water .
As i t becomes hard ier i t is removed to the second
stage, th e th ird , and fi nal ly

,
when abl e to remai n for

hours exposed to th e ai r, to the fourth stage, or amont,
wh ich con ti nu e above water i n al l tides. Here they
restnntil fi t for market, wh ich usual ly happens after ten
or twel ve months of education on the more advanced
bouchots.
F rom July to January the musse l trade i s i n ful l

operati on , and the flesh i n perfecti on . From Febru ary
to Apri l is th e close season, and the flesh is th en poor
and l eathery.

A wel l - stocked bouchot furn ish es annual ly
,
according

to th e l ength of i ts wings
,
from four to five hu ndred

charges , each charge weigh ing upwards of three hu n
dre d pounds , and sel l i ng in the market for abou t five
francs, or 38. 9d. The harvest reaped from a singl e
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bou chot is the refore worth £ 100 ( be ing i n weight a
hundred and thirty to a hundred and fi fty thousand
pounds avoirdupoi s) . The total mussel fish ing i n the
Bay of Aigui l l on may consequently b e val ued at

to 3. year—a fac t showi ng that
pisci cu l ture

,
u nder proper condi ti ons

,
i s capab l e of

yiel d ing an extraord inary l arge return for th e cap ital
and l abour l a id ou t upon i t.
The l ast secti on of acephalous mol l uscs i ncl udes th e

numerou s fam il i es of th e Solens, Pholades, and Teredos
( th e Acep/tales renf erme

' of Cuv i er) . These are the
borers or m i ners of the watery world

,
wh i ch ' excavate

for themselves
,
by u nceasing l abour

,
a habi tation i n the

sol id rock or hardest timber.
The Solen, or razor - fish, a genus of l amel l ibran chi ate

mol l uscs , i s a type of th e fam ily Solem
'

dee
,
and derives

i ts Engl ish n am e from i ts l ong narrow shel l
,
open a t

both ends, and not u nl ike the handl e of a common
razor. I n som e of the trop ical speci es the shel l is of
great beau ty. The So lens are found i n e very sea

,

except wi th in th e Polar c i rcl e
,
and burrow i n the sand ;

working a hole perpendi cular ly, sometimes to the depth
of two feet. After i t i s once made they n ever qu i t it

,

bu t ascend or descend a t n eed by means of thei r foot,
wh ich is capabl e of al tern ate el ongati on and contraction .

They are used as food
,
and also as bai t. The fisher

men catch them with a pecul iar hooked i ron instru
men t ; or by droppi ng a quanti ty of sal t i nto the mou th
of th e hol e. This attracts them to the surface ; but
th ey must b e immediately seized

,
or they wi ll disappear

agai n w ith surpr isi ng qui ckness.
The shel l is th in , transparen t, and bi val ve, wi th

paral l el edges
,
and trun cated at both ext rem i t i es. The

ti nts are v i ole t , a greyish bl ue , an d rose ; th e valves
sl ightly cover ed with a green ish - brown ep iderm is .
The animal i tsel f has th e form of an e longated cyl inder,
with its mantl e cl osed throughou t i ts e nt i re l ength ;
an d only open ed a t one end for the admissi on of food

,

and at th e other for the passage of a tube consisti ng o f
a coupl e of syphons un i ted together.
One of th e largest Brit ish Speci es i s the S olen si'li'qua ,

wh ich measures abou t e ight i n ches i n length and on e
i n breadth , and i s perfectly stra ight.
The S olen ensz

’

s
,
another Br it i sh speci es, i s sabre

shaped ; Solen vagina resembles i n form a sword
sheathed ; S olen cyanea i s sl igh tly rounded at both ends.

Soci etie s for th e protecti on of an imal s bestow ma

wards, says a recen t Fren ch wri ter, o n those sympa
thizing persons who have surrounded the old age of

dogs and h orses w i th aff ect ionate cares. They preach
the du ty of good treatmen t and humane conduc t
towards al l th e quadrupeds

,
and even towards bi rds

,

an d severely censure - nay
,
v isi t with legal penalt ies

the hardened men who bea t
,
wound

,
and tortu re them .

In thei r extrem e zeal
,
they have of l ate attempted to

proh ib i t our m en of scien ce
,
i n the ana tom ical school s

and veter i n ary col l eges , from making Operati ons and
perform ing experiments on l iv i ng an imals.
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\Ve know that, as early as the days of Li nnaeus, th e
“ fai thful companio n an d servan t of mank i nd —for
so our poets styl e the dog— was one of the pr inc ipal
v i ctims of profess ional experi mental i sts (analomicorum

But again st thei r crue l ty there have n ever
been wan ting en thusi asti c protests

,
and i t has always

rece i ved a wide - spread and permanen t reproach .

No reproach
,
however

,
has been l ev el l e d at

,
n o

soc ie ti es for the protecti on of an imals have censured
,

man ’s c rue l ty towards the poor oysters ! Fol lowing
in th e footsteps of M. Predol , l e t us now endeavou r
to supply this signa l void.
Man ’s barbari ty commences i n fi sh ing for oysters ;

that i s
,
i n v iol en tly dragg ing them from their n ati ve

e l ement. Afterwards
,
they are pl aced i n basins of

water, more or l ess brack i sh ; frequently unclean ;
and fi l led wi th a. v i l e green matter , wh ich gradually
chokes up and col ours the i r resp iratory apparatus.
The oyster swel l s , grows fat, and Speedi ly attain s a
c ond i t ion of obes i ty approx imating to disease.
W hen they can endure n o m ore

,
and the i r soj ourn

i n such a medi um has rendered them of a l iv id green
,

th ey are fished for a secon d time . But they are never
aga i n to revisi t the sea

,
or thei r n ati ve rocks . They

wi l l have no m ore water at thei r d isposal than the
very smal l quan ti ty of l iqu id con tai ned wi th i n the ir
two val ves ; 3. quanti ty barely sufiicient to preven t
aSpliyxia.

Soon afterwards
,
the oysters are impri soned i n a

n arrow and obscure barrel , an ignobl e prison— wi thou t
e i ther door or wi ndows . \Ve seem to forget that they
are an imals ; pi l e them up l ike so much dead mer
chandise ; heap them on e upon another l ike paving
stones .
The barrel i s despatch ed to town by rai l

,
an d wel l

shaken on i ts j ourney . I t i s de l i vered a t a restauran t
or a fish - shop .

Now comes the most cri ti cal m oment for the

wretched mol l uscs ! A remorsel ess i nd ividual se i zes
them i n qu i ck successi on ; wi th a l arge poin ted kni fe ,
he or sh e brutal ly amputates the por ti on of th e ir body
adhering to the smooth i nner su rface of the ir sh el l

,

and v iolen tly detaches that shel l a fter having separated
the tish.

if

This crue l operation being terminated
,
the an imal

i s exposed , wi thout any precau ti ons, to currents of a i r .
I t i s brough t, whi l e su ff eri ng keenly , to tabl e . There
a pi ti l ess ep i cure sprinkl es some pul ver ized pepper or
j uice of Ci tron— in other words

,
c itr i c and m al i c ac ids

—ou the body of the unfortu nate
,
and i ts st i l l bl eed ing

wound l Nex t, with a smal l s i l ver k n i fe , wh i ch n ever
cu ts , h e a second titne makes an i ncis ion in th e
queen of mol luscs ; or rather, saws i t, reads it, and
snatches i t from its con cave h ome . He se i zes i t with
a coupl e of pointed prongs wh ich h e d igs in to i ts
l iver and stomach

,
and precipi tates th e del i ci ous b u t

agon ized morsel
,
i n to h i s m outh . H is teeth compress

and crush it
,
knead th e l iv ing and palp i tati ng sub

stance
,
redu c ing to a shapeless mass i ts organs—first

murdered , then triturated , and final ly absorbed i n i ts
blood , i ts fat, an d i ts b i l e !

“The ancients, as Seneca informs us, opened their
oysters at tab le ; each man for h imself."

You w il l assert
,
perhaps

,
that the oysters have

nei ther teeth
,
arms

,
nor l egs ; that they are wi th ou t

eyes
,
ears

,
and nose ; that tLey ne ither move nor

cry out !
That these statements are true

,
we ful ly adm i t bu t

n egative charac teri s t ics do not prevent them from
f eeling and suficringfi

‘ Two great German physiolo
gists

,
Messi eurs Brand t and Ratzeburg

,
have shown

that they possess a tole rably devel oped nervous system .

Therefore
,
as they can feel , they m ust su ffer . Quad

em f demonstrandum.

Let us h asten , nevertheless, to reassu re the minds
of ou r fishers

,
breeders

,
vendors , open ers, and con

sumers. W e may excuse th e indifl
‘

erence of soc iet ies
for th e protecti on of an imal s, and the si l en ce of pro
fessed ph i l an throp ists

,
by the en ormous difib rence

wh ich exists between these imperfec t mol luscs and

th e super ior an imals— a di ff erence so great th at the i r
appearan ce whol ly fa i ls to connec t them i n th e m i nds
of the publ i c wi th the common idea of a n an imal .
They are i nhabi tants of another el emen t than ours ;
they l i ve i n a medi um where we cannot l ive ; they
presen t to the gaze a degraded s tru cture , an obscure
vi tal i ty

,
i mperfect m ovemen ts , and undefinahle man

ners . W e can therefore see th em mutilated , or
mutil ate th em ourse l ves mast i cate and swall ow them ,

without emoti on and wi thou t compunction i
I t i s tol d of a man of sci ence , who dwel t at th e

seas ide
,
that on e day he purchased a dozen oysters

from a sincere desire to study thei r organi zat i on . He

turned them over and over, exami ned thei r vari ous
parts outs ide and i ns ide

,
drew them , and descr ibed

them . After h e had finished his task
,
he found

that th e i n teresting mol l uscs had l os t n one o f the i r
excel l en t qual i ti es , and h i s study of th em i n no w ise
prej ud iced h im agai nst swal l owi ng them .

This s tory
,
says M . Frédol— wh ose l i vely

_

sum

mary we are here adop ti ng - has always appeared t o
us apocryphal ; because , general ly , when one has
dissec ted an an imal

,
good or bad

,
one i s n o t the l eas t

tempted to eat i t. Nay, more , z ool ogi sts who under
stand

, ex prof esso, th e organi zati on of oysters, ord i
narily endeavou r to d ism i ss al l thoughts of past
d i ssecti ons

, and to ignore thei r very knowl edge , when
they wou ld taste wi th ou t repugnance these very esti
mable an imal s."
For th is r eason

,
we have hesi tated for som e time to

in clude i n our work a m ore or l ess anatom ical resumé
of th e facts col l ected by zool ogists , respec ti ng the
organs of our famous bu t un fortunate bi valves . And

we beg th e reader
,
i f he i s on the poi n t of

'

regal i ng
himsel f wi th a dish of oysters , not to read the deta i l s
we are abou t to gi ve . W e should be sorry to inj ure
his appet i te .
Let us suppose that we have before our eyes a fine ,

fresh
,
and wel l - fa ttened oyster

,
wh ich has been care

ful ly opened
,
and i s spread out before u s i n i ts concave

shel l .
At the fi rs t gl ance we see a compac t, soft, and very

flat animal
,
sem i - transparen t

,
an d of a grey i sh or

“ Because an animal has no nerves, says Voltaire, is i t
impass ible We cannot suppose so impert inent a contradict ion
in nature.

”
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not imposs ibl e that, i n spi te of the i r de tect ive intelli
gence

,
they may have the i r symp ath ies and thei r

ant ipath i es— we do no t venture to say, th ei r m oti ves
and i n ten ti ons
The l ocomoti ve apparatus of our b ival ves i s very

s impl e and very imperfect
,
and therefore we need n o t

be aston i shed that they remai n n early all th e i r l i fe
attached to the rock where th ey were born . Thei r
organ of movemen t i s si tu ated immediately ben eath the
heart . I t i s a th ick and fleshy body

,
hal f grey and

hal f whi te
,
traversing th e mouth on two side s , and

attach i ng itsel f abou t th e cen tre of the val ves . \Vhen
we open an oyster

,
and despo i l i t of on e val ve, our

kn i fe cu ts righ t across th i s fl eshy substance , and we
eat i t a second time when preparing to eat the unter
tunate moll usc .
I t i s by i ts powerful contract ion of th i s muscl e tha t

the oyster hermetical ly seal s i tsel f i n i ts h ab i tat ion .

W hen i t rel axes th e muscle, an elasti c l igament ,
adhering to the fleshy dai n ty, acts on the val ves and
makes th em fly open . And i t i s sa id that by repeatedly
and qui ckly open ing and sh utting these two valves, the
anima l contri ves to change i ts posi t i on , and even to
drag i tsel f a sh ort di stance al ong i ts rock ; bu t the
statemen t seems alm ost i ncred ibl e .
V ol tai re wrote i n 1767, “ I am always at a loss .to

u nderstand how oysters can make l ove .

”
He probably

n ever con ce i ved the i dea
,
as Iago did , of “ an oys ter

crossed i n l ove .

Oysters possess two sexes , but fulfi l , at on e and the
sam e tim e , both the paternal and maternal fun cti ons .
I t i s a curi ous circumstance that th e organs of feeundity
only appear i n our mol l uscs

,
l ike flowers in plan ts , at

th e defini te epoch when thei r fun ction should be aecom
plished ; and th i s time h aving passed, th ey wi ther and
disappear . The spat , or spawn , is l odged among thelobes
of the mantl e and th e resp iratory apparatus, Their
number is very cons iderabl e . Some wri ters assert th at a
sol i tary i ndi v idual w i l l produce on e hu ndred thousand "

;

others that i t can gi ve birth to one mi l l i on two “hun
dred thousand ; whi l e Leuwenhoeek ra i ses the “ sum
total to ten m i l l i on . Most modern natural i sts reduce
these l atter figures by four - fifths

,
which appears very

reasonable .
The eggs are of a yel l owish c ol ou r, They are

h atched in the bosom of the moll usc , whi ch g i ves i ts
off spring to th e world of waters i n th e acti on of breathing,
The young oysters form a whi ti sh livi ng cl oud , of
greater or less den si ty , which momentari l y distu rbs the
transparen cy of th e l iqu id , shoots afar from the source
of i ts ex i stence

,
and is rap idly d ispersed by the moti on

of th e waters ,
These larvae are provided with a transi tory appara tu s

of natati on
,
which permits th em to spread to a con

siderable d i stance i n search .of some sol i d body to whi ch
they m ay attach themselves . Th is apparatus cons i sts
of aki nd of sin u ous pad, co vered wi th numerous thickly .

set ciliae g it em erges from the val ves, and se- enters at
pleasure . It i s provided wi th powerful m uscl es for the
purpose of moving i t . By means of this apparatus th e
yo ung oysters can swim wi th faci l i ty, and when they
have qu i tted the i r mother , fl oat round abou t her. I t i s
Said that at th e ou tset of their career

,
i f any danger

th reatens
,
th ey take re fuge between the materna l va lves .

But i t i s n ot l ong before they a ttach themselves to
some substant ia l object

,
where they grow

,
and prosper,

and arri ve at an adul t cond i ti on . I t takes abou t thre e
years for the m ol l usc to attai n an average s ize .

The favouri te habi tat of oysters i s the shal l ow moving
water near shore . They somet imes devel op i n to con
siderable masses, wh ich are cal l ed oyster ban/cs. These
are frequ ently thou sands of yards i n extent, and appa
rently i n exh aust ibl e . One was discovered i n 1819 n ear,
one of th e isl ands of Zeal and, which so abundantly
suppl i ed th e Du tch markets for a whol e year, that the
pr ice of thes e mol l uscs fel l to n in epen ce per hundred .

But the bank be ing placed nearly at th e su rface of a
very shall ow sea, it was enti rely destroyed i n th e severe
w inter wh i ch fol l owed .

The favouri te ed ibl e vari eties of oysters are
The Common Oyster (Oslrea edulr

’

s) and the H orse
shoe Oyster ( Ostrea hippopus) .
The Nati ve i s a ki nd of th e Common Oyster,

which flourishes i n the n eighbourhood of Colchester, in
Essex

,
an d W h i tstable , i n Ken t .

From the Mediterranean shores we ob tai n the Ostrea
rosacea and the Ostrea lacteola.

Cors i ca y i elds the Ostrea lamellosa.

Two smal l and i ndiff eren t spec i es found i n the

Medi terranean
,
but sel dom sent to th e Par i s orL ondon

markets
,
are th e Ostrea crz

'

stata an d Ostrea plz
'

cata .

W e have al so the Medina oysters from the r iver
Med ina

,
i n th e Isl e of W ight and the Pandora oysters,

from Prestonpans on the F i rth of Forth .

InFrance the two prin c ipal varieti es of th e Common
Oyster

,
di ff er ing i n s ize and del i cacy , are the Cancale

and the Ostend. W hen the form er has been kept for
som etime i n a reservoi r or basin , and has assumed a
green ish col ou r

,
i t i s cal l ed the oyster of Zlf arennes.

W e sh al l shortly refer to the source and natu re of th is
col ora tion .

The ordin ary oyster i s the palm and
“gl ory of th e

tabl e . I t may be considered
,
says a French wri ter,

“ as the most d igestibl e of al l substan ces i t is the basi s
of everyth i ng capabl e of n ourish ing and using withou t
eff or t the stomach ; i t occupies th e first place among
th e pl easu res of th e tabl e reserved by Providen ce for
del i cate stomachs

,
the s ick, and the con val escen t.

‘5 Experie nce has so completely establ i shed these
gastronom ic tru ths that n o feast takes pl ace , n o banqu et
worthy of connoi sseu rs, withou t the oyster figuri ng con
Spicuously among its m ost val ued del i cac i es . I t i s the
oyster, in truth , wh i ch opens and gen tly s timulates th e
ducts and seems to bid the stomach prepare i tsel f for'

the subl im e fun cti ons of digesti on i n a word , i t i s th e
key to that parad i se which we nam e the appeti te .”

There i s no al imentary substan ce ,” says a m edical
au th or i ty

,
“not even bread , which wi l l not produ ce

i ndigesti on under certai n gi ven c ircumstan ces ; bu t
oysters

,
n ever ! This i s a h omage we are bound to

pay them . You may eat of them to - day , to -m-orrow ,
and al ways ; eat of th em abundantly , and yet no
i nd igesti o n n eed be feared .

”

The Lat i n h istori ans rel ate that V itel l ius partook of
them four times dai ly , and eat twel ve hundred at each
repast

,
which would gi ve a total of four thousand e ight
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hundred da i ly . Bu t we must beg to refuse our c reden ce
to th i s fabul ous exaggerati on .

Monta igne says To be subj ec t to the col i c, o r to
deprive onesel f of eating oysters

,
are two seri ous evi ls.

If we must choose between the two , l e t u s hazard
some th i ng i n pursu i t of pleasure .

"

Accord ing to M . Payn e, si xteen dozen oysters rept e
sen t the thre e hundred and fi fteen grammes of dry
azoti zed food necessary for the da i ly support of a man
of average sta ture . Consequ en tly, to nourish a hundred
persons for on e day upon oysters only

,
we shou ld

requ i re n ine teen thousand two hundred l

D redgingf or Oysters.

In Mr. Bertram ’s val u abl e and i nteresting work on
The Harves t of th e Sea,” we find a graphi c descrip

t i on of oyster- dredging as practi sed i n the Fir th of

The times for goi ng ou t to dredge are
,
he says , at

h igh tide and low t ide. The boats used are the
smal ler - s ized ones emp loyed i n th e whi te fishery. In
shape the dredge i s n ot u nl ike a common cl asp p urse
i t i s formed of n etwork

,
and attached to a stou t i ron

frame
,
wh ich serves to keep the mouth of th e engi ne

open , and acts al so as a s i nker, g iv ing i t th e requ is i te
degree of pressure as i t travel s ove r the oyster - beds .
W hen th e boat reaches a poi n t above th e oyster

scalps the dredger is l owered by a rope attached to
the upper r i ng

,
and i s worked by one man , except i n

cases where the boat has to be sai l ed swi ftly, when two
are employed . Of course , when the wind i s u nfavour
abl e or the weather calm ,

recourse m ust be had to
the oars . The te ns ion upon th e rope i s th e s ignal for
haul i ng the dredger on boar

,
d when the en ti re con ten ts

are empti ed i nto the boat
,
and the dredge is agai n

returned to th e water.
These conten ts

,
n ot i nc l ud ing the oysters

,
are of a

very motl ey character—stones
,
sea- weed

,
young l ob

stera
,
anemones

,
star - fish, c rabs— al l of wh i ch are

usual ly re- comm i tted to th e deep , some of them bei ng
considered as th e most fatte n ing ground - bai t for th e
cod - fi sh . The whelks

,
mussel s , c lams, cooki es , and

occasi onal ly th e crabs
,
are empl oyed by the fishermen

as bai t for the i r wh i te - fish l i n es .
Duri ng the time the dredgi ng process i s carr ied on ,

th e crew m ai n tai n a sort of w i l d monotonous chant,
supposed to possess a pecul i ar charm for the oyster :

The herring loves the merry moonl ight ;
The mackerel loves the wind ;

But the oyster loves the dredger‘s song,
For he comes of a gentle kind.

"

In England the principal oyster - grounds are on the
coasts of Ken t and Essex . At W h i tstabl e th e beds
are famous for thei r abundant and savoury growth ,
and from the i r l ong - conti nued prosper i ty have atta i ned
the name of the happy fishing - grounds . A space of
twenty - seven m i l es i s h ere occupi ed i n oyster farms

,

and the i ndustry connected w i th them invol ves the
incom i ng and outcom i ng of a very considerable sum

of money
,
and the employmen t of about three thou ~

sand peopl e .

F l RST Y EAR.

256 bushels, each containing oysters, fi rst
year's spawn, in first year of growth , spat at 203 .

per bushel , £ 256

SECOND YEAR.

1000 bushels, each conta ining 6400 oysters, first
year s spx

'

,mn in second year of growth, brood at

253 . per bushel,
256 bushels, eacli contain ing 25 ,000 oysters, second

year s Spawn, in first year of growth, spat at 203 .
per bushel ,

£ 1250

£ 1506
'
rttnm YEAR.

"

2667 bushels, each containing 2400 oysters, first year
'

s

spawn , in th ird year of growth, ware at 303 . per

bushel
,

1000 bushels, conta ining each 6400 oysters, second

year's growth, brood at 253 . per bushel,

256 bushels, each conta ining 2 5 ,000 oysters, third
year s spawn, in first v is ir of growth, Spat at “

203 .

per bushel ,

£ 1 000

£ 5506

Barry
,
Blue Book on the I rish Oyster Fisher ies.

At. \Vhitstahle the course of work
,
accordi ng to Mr.

Bertram
,
i s as fol lows

The busin ess of the company i s to feed oysters for
th e metropol i tan and pro vinc ial markets

,
for wh ich pur

pose th ey buy brood or spat
,
and lay i t down i n the i r

beds to grow . W hen the company ’s own oysters
produce a spat— that i s

,
when the spawn

,
or float

som e ,” as the dredgers cal l i t, em i tted from th eir own
beds fal l s upon the i r own ground— it i s of great ben efi t

,

as i t saves purchases of brood to th e ex ten t of what
has fal l en ; bu t th i s fal l ing of the spat i s i n a grea t
degree acciden tal , for n o ru le can be lai d down as to
whether th e oysters wi l l spawn i n any part icu lar year

,

or where th e spawn may be carri ed to .

The whol e ex ten t of th e l ay ings i s annual ly exp l ored
by means of the dredge success i ve portions are
dredged over dai ly

,
t i l l i t may be sa id that almost

every i nd iv idual oyster has been exami ned . On these
occasi ons the brood is detached from the cul le t

,
doubl e

oysters are separated
,
and all k inds of enem ies— and

these are very numerous— are sei zed upon and k il led .

To work th e beds efiectiially requ i res abou t e igh t
men per acre . Dur ing three days a week dre dging is
carried on for what is cal led planting— that i s, the
tra nsferen ce of the oysters from one pl ace to another

,

as may be thought su i tabl e for their growth
,
th e

cl eari ng away of mussels
,
and the removal of the dead

mol l uscs. On the other three days of th e week the
dredges are at work for the market, l i fti ng so many
oysters as may be necessary to meet th e demand . A
hel l i s carri ed round and rung every morn ing to rouse
th e dredgers whose turn i t i s to be on duty , and who
start to th e ir da i ly avocati ons at a certai n s ignal .
The ratio of oyster reproducti on w i l l be c l early

understood from the fol low ing table , which sh ows the
estimated annual rate of development and i ncrease of
val ue— cal cu l ated a t fourfold

,
dur ing a peri od of four

years— of a breed i ng oyster - bed of the exten t of on e
acre

,
s i tuated i n the Thames estuary , capabl e of pro ~

ducing a good qual i ty of “ natives,
" and stocked with one

thousand bushels of oysters of s ixteen hundred



DREDGING FOR OYSTERS.

FO URTH YEAR.

4 000 bushels, each containing 1 600 oysters, first
years Spawn, in fourth year of growth, oysters at
3 53 . per bushel , £ 7000

2 667 bushels
,
each conta ining 2400 oysters, second

year's spawn, in th ird year of growth , ware at 303 .
per bushel ,

1000 bushels
,
each contain ing 6400 oysters

,
th ird

y ear's spawn, in second y ear of growth , brood '

at

253 . per bushel ,
256 bushels

,
each conta ining oysters, s ixth

y ear's spawn, in first year‘s growth, spat at 203 .
per bushel,

Natu ral i sts“‘ agree to diff er respec ting the fecund i ty
of th e oyster. Some cal culate the young by th ousands,
others by mi ll i ons. I t i s cer ta i n th at th e number i s
p rod igious , and so great that th ey cann ot al l be con
tained i n th e paren t sh el l a t one time , bu t there seems
n o good ground for bel i eving that i t amounts to
m i l l ions. Probably hal f a m i l l i o n is

,
on the average

,

the amou n t of spat “ brewed ” by an oyster i n on e
season . A microscopi cal exam inati on of the oyster
spawn shows i t to be a l iqu id of some l i ttl e c onsi sten cy

,

i n wh i ch the you ng oysters, l ike so many dots , or
p o i n ts of a hai r

,
sw im to and fro i n u n resti ng acti v i ty .

It i s green ish i n appearance
,
an d each l i ttl e gl obu l e

may be compared to an oyster n ebu la
,

” wh ich resol ves
i ts el f

,
when examined by a powerful glass

,
i n to a thou

sand disti n ct an imal s.
Accord ing to the Abbé Diguemine, oysters possess a

greater faci l i ty of l ocomoti on than i s u su al ly supposed .

They are perfec tly abl e to transport themsel ves from
one pl ace to another by caus i ng the sea -water to en ter
the i r shel l

,
and sudden ly ej ec t ing i t from betwee n the i r

val ves. Th i s they do wi th su rpr is ing force an d
rap id i ty . The same operati on i s i ts means of defence
aga i nst its smal l er en em i es

,
am ong wh i ch the smal l

crab i s part icul arly pertinaci ou s, lyi ng i n wai t to dart
with i n the shel l wh i l e i t i s parti ally open .

From a remote anti qu i ty th is del ici ou s mol l u sc has
been a favouri te art icle of food . How h ighly i t was
esteemed by the Romans i s known to every reader of
the Lati n poets . The Bri tish oysters especi al ly were
held i n h igh repute . To a Roman , one Serg ius Orata ,
we owe the orig in al idea of p isc i cu l tu re . He i nven ted
an oyster pond

,
wherei n he bred oysters for the supply

of hi s own tabl e . The l uxur i ou s Lucu l l us was also a
p i sc icul turi st on an extensi ve scal e .

_
In al l countri es

,
says the agreeabl e wri ter al ready

quoted, th ere are records of th e excessi ve fondness of
great men for oysters. Cervantes

,
th e author of Don

Quix ote ,” was an oyster - eater
,
though he sat i r ized

the oyster - deal ers of Spain. Louis X L , i n a l audabl e
des i re to en courage the growth of schol arsh ips i n
France, ,

feasted the l earned doctors of th e Sorbonn e
,

on ce a year
,
on the famous edibl e ; and another L ouis

i nvested h is cook w ith an order of nobi l i ty i n reward
for his exqu isi te sk i l l i n d ish ing up the dain ty mol lu sc.
I t is to the cred i t of Napol eon

,
th e hero of a hundred

tights , that he was an oyster - l over. So was the
mel ancholy ” Jean - Jacques Rousseau , though i t i s

difficult to bel ieve that, i f h e had properly apprec iated
i ts m eri ts , he would have preserved h is gl oom . It i s

sa id of Turgo t that he was won t to eat hal f a dozen
,

j us t to sharpen h is appeti te for break fast. The French
encyclopédists were part i cu larly fond of oysters .
He l vetiu s

,
D idero t

,
V ol tai re , th e Abbe Raynal—al l

were perseveri ng oyster - eaters .
And i f we tu rn to our own isl ands

,
we mee t w ith

oyster - l overs i n m ost of our great m en . Such was
Al ex ander Pope ; such was th at master m ind , Dean
Swi ft. Thomson

,
th e poet of “ The Seasons

,

" ful ly
understood the admi rabl e meri ts of th is mol l usc . The
erudi te Ben tl ey coul d n ever pass an oyster—shop

,
unt i l

h e had sati sfied h i s craving for the del i cacy . H ume
,

Dugald Stewart, Cu l l en , and, more recently , “ Chris
topher North ," were al l grea t oyster- eaters. Such is
the esteem

,
a t the presen t day

,
i n wh i ch the Londoners

hold the far - famed crustacean that n o l ess than e igh t
hundre d m i l l i ons are consumed by them yearly. W hat
number is requ ired for th e supply of al l Br i ta i n we have
no idea

,
bu t i t must be prod igi ous, an d th e demand

increases with such rapid i ty as l i te ral ly to exhaust th e
resou rces of our oyster - deal ers so that un l ess its cul ti
vation be v igorou sly prosecu ted , - there i s reason to fear
that thi s favouri te dai n ty

,
before many years have

el apsed
,
wil l be obtain abl e only by the wealthy

,
and at

an en orm ou s cost."
Oyster—fishing i s conducted i n several d ifferen t man

ners. Off the coast of M in orca , i n trepid d ivers, armed
with a hammer attached to thei r r ight wrist

,
descend

to so great a depth as twel ve fathoms
,
and load the

l e ft arm with a heap of the bi val ves . Two mariners
gen eral ly go

'

shares i n th i s harvest. They dive i n
tu rn s

,
and often fi l l u p th ei r boat to the gunwal e.

On the Bri ti sh and Fren ch coasts oysters are

“ dragged for .” Each boat has a crew of ten men
,

and i s p rov ided w i th a coupl e of engines
,
weighi ng on

an average n i ne k i logrammes. The drags are fastened
to the end of a rope . L owered into the see, they rake
over the bottom

,
grapple

,
l oosen

,
and pick up the

oysters th ey fal l i n w ith .

The oyster - banks are d ivided i n to several zon es or
bel ts , wh i ch are worked alternately, and al l owed for a
defin i te peri od to remain u ndisturbed

,
so that ‘

each zone
may be eas i ly and regul arly repeopl ed.

On th e coast of Campeachy
,
i n the Gu l f of Mexi co

,
the

oysters l ocate themsel ves among the submerged roots
of the mangrove trees , and there devel ope themsel ves
i n considerabl e quantit ies. The Ind ians cu t off the

'

rad ical bran ches
,
wi thou t detachi ng the cl ustered

b ival ves
,
and proceed to market w i th actu al roots

(regimes) of oysters .
The idea of cul ti vating oysters has occurred to m en's

m i nds a t diderent epochs . Sergi us Orata
,
according to

Pl iny, was the fi rst who dev i sed th e pl an of i n cl os ing
them i n artifici al bas ins

,
or parks, i n th e neighbourh ood

of Baiae, i n th e tim e of the orator Luci us
_

Crassu s,
before th e Marsi c war . It was the same ‘

Sergius who
made the repu tation of the oysters of the Lu crine
Lake by first attr ibu ti ng to th em an exqu i si te savou r.
He actual ly created an i ndustry

,
a new branch of

trade
,
wh ich i s st i l l flourish ing a t a few mi les d is tan t

from i ts or iginal si te . To express the degree of per
fection to wh i ch Sergi us brought i t, his contemporari es

Bertram, The Harvest of the Sea.
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xxtt THE PEARL- FISHERY.

coast
,
and the Indian Arch ipel ago , real ize a. yearly

i ncome of wh i l st on th e Arab ian coast, the
produce from the fish er ies is estimated at
At Ceyl on , however, the pearl d i vi ng was found sti l l
m ore l ucrative

,
and

,
i n proportion to its exten t. was the

most val uabl e i n that n eighbourhood . In 1797 they
produced abou t and i n 1798 as much as

Of l ate years th e banks h ave been l ess
produc t ive

,
and y ie ld the comparati vely smal l amount

of per annum .

The i sl and of Ceyl on is remarkabl e as the seat of
the great fish eri es for mother - of—pearl Pin tadi nes ( fli e
leagrina margam

’

tzf era) , whi ch take pl ace , dur ing the
months of February and March

,
i n the G ul f of Manaar,

a l arge p iece of water to the north - east. Two hurr
dred and fifty boats

,
or thereabouts , each boat

’s crew
cons i sti ng of som e twenty men

,
ten of whom are

rbwers, set sa i l from d i ff eren t parts of the coasts, and
reach the ground at daybreak , summoned by a gun
sh ot s ignal . Ten men of each boat then stri p for
d iving

,
five to rest

,
whi lst five are work ing ; and wi th

a law stone fasten ed to a rope
,
to hasten their descent,

are is down i nto th e water . Thus th e cars are fi rst
l a id across th e boat

,
and

,
with the hel p of su ndry

pl anks
,
becom e a sort of stage to which the di v ing

ston e— a pyram id i n form ,
and we igh ing about ha lf

a hundredwe igh t— i s the n suspended . Each d iver
n aked

,
saving the band of cal ico abou t h is l oi ns, places

h is foot wi th i n a s ti rrup fashi on ed i n the rope,
or

,
i f th is be wanti ng

,
res ts his foot u pon the ston e

wi th the cord between h is toes ; and , cl utch ing the
s ignal - rope wi th on e hand

,
wh i l s t with the other he

presses his n os tri l s together
,
i s sl owly deposi ted at

the bottom of the sea. De tach ing a l arge n et wh ich
he carr i es on his l eft foot, he gathers hasti ly what
p intadi nes may happen to l i e wi th in his reach , and ,
after th e exp i rati on of some thi rty seconds— e igh ty
seconds being the l ongest tim e they can poss ibly aff ord
pul ls the signal - rope

,
moun ts the diving - s ton e , and i s

drawn up i n to th e boat. General ly, on reach i ng upper
ai r

,
he di scharges water ti nged wi th bl ood from mouth ,

n ose
,
and cars. If a good di ver

,
h e repeats th e whol e

operati on thre e or fou r
,
or sometimes twen ty t imes,

during th e same day . The ex ertion , h owever, is
severe ; the l ong stay under water renders di vers
u nheal thy and short - l i ved and there is constan t danger
to be apprehended from th e sharks. I t i s u sual to fish,
after the manner we have i ndicated

,
u nti l m id- day

,

when the s ignal i s gi ven by the gun to c ease work .

The proprietors then rece i ve th e boats upon th e shore,
and are compel l ed to keep v igil ant watch over the i r
property to prevent robbery .

On th e Pers ian coast, on the Arab ian G ul f, al ong the
coast of Muscat

,
and i n th e Red Sea, the pearl fishery

i s prosecuted i n a man ner very simil ar to that i n vogue
i n th e Bay of Man aa-r. It does not commence , however,
unti l July and August, when the wate r is as hot as, or
more hot

,
perhaps

,
than the a ir i tsel f. The fishermen

assembl e i n great numbers
,
stat i on ing thei r boats at

the
_proper distance from each other, and casti ng anchor

inwater from seven to n i ne fathoms deep . The process
they pursu e i s s imple i n the extreme . Each d iver
passes a cord

,
of wh ich the end is ti ed to a bell fastened

on th e boat
,
beneath h is arm - pi t ; stuff s cotton i n to both

h is e ars ; herme ti cal ly seal s his l ips presses h is n ostr i l s
together with a p i ece of horn ; attaches a heavy stone
to his feet, and , arrived at th e bottom of the sea, fi l l s a
bag he carri es with him wi th th e pre ci ou s shell s ;
sounds the bel l , and is at once h oisted on the deck.
This process i s repeated at each separate d ive.*
W e h ave al ready i nd icated those pl aces i n Ameri ca

where pearl fishery i s prac ti sed . Once u pon a time ,
before the conquest of Mexi co , the d iving was confined
to Acapul co and the Gul f of Tehuantepec ; but s in ce
that time th e ch i ef seats of fishery have been th e
i sl ands of Panama

,
Cubagua, and Margari ta . The

produce yi el ded from these sources may be imagi n ed .

In th e t ime of th e Emperor Charles V . i t amounted
to at the presen t day th e oyster fields are
val ued at abou t and yet, th e mode of diving
is pecul i ar

,
and m igh t be supposed comparati vely

i neff ectual when contras ted wi th that of Ind ian fisher
men . The American has n o mach inery whatever ;
d i ves i n to the water n aked ; snatches up a few pi nta~
dines

,
and swi ftly emerges i nto' the ai r. He is more

frequen t, however, i n h is d ivi ng than h is Ind ian com
peer

,
and

,
on the average

,
col l ects be tween thirty and

forty bi val ves a day .

The oysters y i el d two substances , of which the pearl
is by far the most val uabl e and importan t. The l ess
sought for substance i s th e n acre

,
which i s obtained

from th e val ves by raisi ng the i r ex ternal surface , an d
d i scl osi ng i t to v iew. The val ves

,
however, must have

been previously de composed
,
thrown i nto reservoirs of

sea- water
,
opened

,
washed

,
and handed to. the deal ers.

Of n acre there are thre e d iff eren t k inds u sed i n com
merce . The fi rst

,
si l ver- faced , is sol d i n cases , each

weigh ing som e two hundred pounds . The second ,
bastard - whi te

,
i s del i vered i n somewhat the same way

i t i s often a yellowish~white, and sometimes greenish ,
i n m any cases red

,
blue

,
and green .

The b i val ves carri ed to the sh ore , strewn upon mats ,
perm i tted to decompose

,
open ed

,
washed , and ready

for examin ation
,
pi ncers are appl i ed to th e val ve to

sev er i t from th e pearl , which i s general ly found ,
however

,
i n the parenchyma. “ In this case , says

M
. Lou is Figui er, “ the substan ce is bo i l ed and after

wards s i fted
,
ia order to obtain the most m inu te of the

pearls ; for those of i nconsiderabl e si ze are
“sometimes

overlooked i n th e fi rst operati on . Months after th e
mol l usc has been putrified, miserabl e Indians may be
observed busying themsel ves with the corrup t mass
i n search of smal l pearl s, wh ich may have el uded the
v igi lan ce of the workmen .

”
But these must be ex

tremely rare i ndeed . Every precauti on i s taken , i t i s
almost n eedless to say. The pearls are fi rst scooped
ou t from th e parenchyma

,
are th en thrust i n to a bag,

are powdered over wi th nacre
,
un ti l perfectly round i n

shap e
,
and when pol i shed

,
are passed through a su cces

si on of numbered sie ves . Those which refuse to go
through a certai n s ieve are termed pearl s of th e fi rs t
order

,
because th e ho l es through whi ch they have

refused to pass are of su ch a s i ze that the pearls must
be l arge i ndeed . These

,
then

,
are consi dered of prime

value
,
whi ls t those which have passed through are

Lou is Figuier, The OceanWorld.



OSTREADzE.
—THE PECTEN.

—SEA- URCHINS.

subjec ted to th e tes t of other si eves wi th smal l er holes ,
and are cl assed accord i ng to the i r size and worth .

The whol e are then threaded on di ff eren tly col oured
s i lk ; and i n th i s way , assorted according to the i r
s ize and col our

,
are exposed for sale .

\Ve proceed to noti ce some other vari eties of Ostreadw.

The Scal l op - sh el l (Pecten) , so cal l ed be cause th ey
were worn i n the i r hats by the med iaeva l p i lgrims, i s
round , nearly equal - sided, and resti ng on the righ t
val ve

,
wh ich is more convex

,
and d istingu ished by

n umerous radiating ribs . The i r channel l ed edges and
su rfaces hear some resemblance to th e teeth of a comb

,

whence thei r sci en tific name
, Pecten.

Towards th e summ i t the shel l term in ates i n a
straigh t l i n e, form ing a kind of tr iangular appendage ,
cal l ed th e ear, t o whi ch the h inges are attached .

Though the val ves are very regu l ar
,
they do not

resembl e one another. In some spec i es
,
whose shel l

i s cl osely shut , th e l ower valv e i s m ore or l ess convex
than the upper one. I n others

,
both val ves are convex.

The h inge i s wi thout tee th
,
an d the l igamen t

,
by

which the shel l i s cl osed
,
i s l et i n to e triangul ar

depressi on , or “ dimpl e. " The re tracti l e muscl e is
u nequal , and l oca ted nearly i n th e cen tre . Some
t imes the edges are smooth

,
as i n th e W atered

Pecten ( P. pseudamussium) ; but more frequen tly they
are arranged i n strips or scales

,
as i n th e Smooth

shel l ed Pecten (P . glaber) .
Other speci es

,
remarkabl e for el egance of form and

beau ty of col ou ri ng
,
are —The Duca l Mantl e (Pecten

pallz
'

um) , the Cora l Pecten , th e Tiger Peeten, th e
Purpl e Pecten , the Fol iaceous Pecten , and the Northern
Pecten . Upwards of a h undred spec i es are known and
have been described , o f wh ich twen ty ( i n cl ud ing the
exqu i si te P . opercularis) i nhabi t the European seas.
On the Medi terranean shores and al ong the coast of

th e Atlant i c th e genus Pectunculus are abundant . The
shel l i s rou nd and robust, and the an imal i nhabi ting i t
is also round and compac t, with a l arge th ick mouth , and
doubl e branch iae .
The genus Spondylus are remarkabl e for th e r i ch

col ouri ng of the i r she l ls
,
and th ei r el egan tly varied

forms. They are thi ck and sol id
,
wi th u nequ al adher

en t val ves that are s trongly covered with Sp ines.
Thei r tenants i n some respects resembl e th e oyster

,

but more c l osely th e pecten . Two rows of ten tacl es
fr inge the edges of the mouth ; the exter i or row being
frequently furn ished at the i r ex trem i tie s wi th col oured
tubercle s . The most i n teresti ng spec i es are Spondylus
regius, Spondylus radians, Spondylus avicularis

,

Spondylus crassisquama, and Spondylus imperialis.

W e have also the genu s M alleus
,
or Hammerhead

,

i n cl uded i n the fami ly of Ostreadaa. The sh el l bears
som e resemblance to th e impl emen t from which i t
takes its name . The val ves are blackish

,
nearly equal ,

somewhat rugose o n the ou ter su rface
,
and on the

i nner o ften br i l l i antly nacred. Bei ng en larged on e i ther
s ide of th e h inge , the prol ongat ion gives them an
outl ine not unl ike that of th e h ead of a hammer ; and _

as they grow i n a d irecti on opposite t hat of th e h i nge
,

the extensi on is n ot u n l ike i ts handicfi'

These resemb lances are part icularly not iceab le in the species
described by Larnarck, and named Mal/ens alba.

x x i i i

Only twelve Spec i es of th i s genus are known , and
these i nhabi t th e Austral ia n seas

,
and the Pac ific and

Indian Oceans.

Sea Urclu
'

ns lodged in the rocks they have excavated.

Michel e t represen ts th is strange product of the ocean
as narrat i ng h i s l i fe - history in the fol l owing graph i c
l anguage -

“ I was born wi thou t ambiti on . I crave
n one of th e Splendid g i fts possessed by those bri l l iant
gentl emen , the Mol l uscs. I have no desire to be con
verted i nto mother - of - pearl or pearls ; no l ong ing have
I for l ustro us col ou rs

,
a lu xury of ornamen t whi ch

wou ld render m e fatal ly conspi cu ous ; st i l l l ess do I wi sh
for the grace of your volat i l e Medusas, the undul ati ng
ch arm of whose sh in ing l ocks attracts observation and
exposes on e to cal ami ty. 0 mother Ocean 1 I desi re
but one th ing only : to be— to exist withou t th ese
ex ternal and compromisi ng appendages ; to be th i ck
set, robust, and globul ar , th e shape i n which I shal l be
the least exposed i n fine

,
I woul d remain a cen tral i zed

bei ng . I have very l i ttl e insti n ct for travel . I t i s
enough for m e to rol l occasi onal ly from the su rface
waves to the bottom . Firmly adhering to my rock , I
could then resol ve the problem of safety, whose sol uti on
i s vain ly sought by your futu re favourite— Man . To
shu t ou t all en em ies

,
and adm i t al l friends—espec ial ly

ai r
,
l igh t

,
and water— would

,
I know

,
cost m e a certa in

degree of l abou r and a conti nual e ffort. Covered
wi th movabl e spi nes

,
I shal l be avoided by my foes ,

who
,
whil e I bristl e l ik e a bear

,
wil l cal l m e a

sea - urch in .

“

The struc tu re of th is remarkable organ i sm ,
so adm i

t ably adapted for its pecul iar fun ctions , i s deserving of
the m i n utest exam i nati on . W e may imagi ne i t bu i l t
u p i n something l ike the fol l owing manner — A globu
l ar hol l ow box

,
to use Mr. Gosse ’s expression , must

first be made —a globul ar hol l ow box , abou t th ree
i nches i n di ameter

,
wi th s ides scarcely th i cker than

a wafer
,
formed of unyi e ld ing l imeston e , and ye t

curi ou sly fi tted for th e recept ion of th e soft te nder
parts of an an imal whi ch , at al l peri ods of its ex isten ce ,
comple tely fi l l s the i nteri or ; a globular hol l ow box ,
moreover

,
whi ch wi l l never be cast off or ren ewed ,

wh ich must hold the urchi n i n its old age as i n i ts
i n fancy. The l imeston e can only in crease i n s ize by
being deposi ted ; and as al l the vascul ar ti ssues are
concen trated with in

,
they must deposi t thei r partic l es

on the interi or wal ls . I t i s true that th is th i cken ing of
th e sides or wal ls from wi th i n necessaril y dim in ishes
the s ize of the cavi ty , whi l e , on the other hand , th e
an im al's i n cessan t demand is for space , more Space .
Day by day i t feeds, i t assim i l ates its food , i t fatten s
and expands ; i t n eeds a. l arger house , or cribbed ,
cab ined

,
and confined

,
i t w i l l per i sh

How is the d i fficul ty t o be conquered ? By an
arrangemen t which , l ike everything e l se i n th i s world
of ours

,
demonstrates the i nfin i te w i sdom of the Creator .

The globul ar hol low box of the sea - urch i n i s n ot made
i n one p iece

,
i n ten p i eces

,
or i n a h undred ; but i t

i s composed of si x hundred p i eces, al l so accurately
M ichelet, La Mcr.
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adjusted that the perfect symmetry of the exteri or out din t of cont i nuous labour the i r owner obta ins for him
l ine remai ns unbroken . And though all are of extreme sel f a comfortabl e l odg ing i n the sol id rock.
tenu i ty

, yet they re tain the i r proper p os i ti on s wi th
u ndeviati ng exactness

,
and the sl igh t bri ttl e tenemen t

possesses al l requisi te strength and sol id ity
,
for each

p i ece is envel oped i n a coat of l iv ing f l esh ; a vascular Synapta D uvernea.

t issu e passes up betwee n the join ts , where on e meets
ano ther, and spreads over the enti re ou ter surface .

The glands of th is ti ssue secrete l ime from the sea
water

,
and deposi t i t i n “a regul ar and even fash ion on

e very part of the box
, so that every part i s simulta

neously enl arged , whi le the general form of the
/ g
amma]

i s preserved with a mathematical prec is ion .

The external organs of the sea- u rch i n are i ts spines
and tentacul a— the former i ts i nstrumen ts of defence ;
the l atter i ts ambulatory appendages. Each of th ese
prick les

, wh i ch vary i n shape and d imensions , and
often exceed twelve hu ndred i n number, i s p u t i n
m oti on by several m uscl es

,
so that the en ti re mechani sm

of the an imal i s wondrously compl ex , and a marve l
m ay we say i t wi thou t profaneness — of i ngenu i ty.

The mode i n which i t walks i s si ngular. The reader
must u nderstan d tha t the ten tacu l a , or suckers, are
hol l ow i n ternal ly . W hen fi l l e d wi th l iqu id they
become i nflated i n such a manner that

,
a t the w il l of

thei r owner
, they can adhere ,

to any sol i d body by
means . of thei r term i na l suckers . Howi s th i s don e ?
Let us imagi n e a n urch i n at rest, wi th h is sp ines
i mmovabl e and his fi laments sh ut up wi th i n th ei r
shel l. Some of these i nvol untari ly escape , exten d
themselves

,
and feel th e ground al l abou t th em others

fol low
,
ye t the urchi n st i l l rem ai ns i n a. conditi on of

profou nd tranqu i l l i ty. But perhaps he wi shes for a
change of scene

,
i n whi ch case he contracts h is ante

ri or fi l am ents a t th e same time th at the posteri or ones
abandon thei r hold , and the shel l i s carri ed forward .

Thus he advances, not only wi th case
,
but even wi th

rap idity .

During h is forward course h is ten tacl es rece ive bu t
sl ight assistance from the spi nes . He can travel e i th er
on h i s back or stomach— a con ven i en ce wh ich is den ied
to man ! W hatever h is posture

,
he h as always a

certain number of prickles to support h im
,
and suckers

with whi ch to take possessi on of a resti ng - place ; and
under certai n condi t ions h e actual l y wal ks by revol ving
upon himsel f

,
l ike a. whee l i n moti on .

H is mouth
.
i s a n ex traordinary organ

,
owing to i ts

immense si ze compared to that of the body. I t i s
pl aced underneath the body i n th e centre of a soft
space covered w i th a th ick defens ive membrane here
i t opens and shuts con t inual ly

,
di spl ayi ng fi ve strong

sharp teeth , which proj ec t from th e su rface and meet
i n a poin t

,
supported and protected by a compl ex

framework
,
fan ciful ly named Ar istotl e’s Lan tern .

These formi dabl e gri nders . are se t i n mo ti on by five
powerful m uscles.
I t i s n eedful they sh ould be thus powerful

,
for they

are used by the an imal
,
not only to seize and masticate

i ts food, but to excavate an asyl um and a p lace of
shel ter in the sol id rock . Each p ick or saw, for it
answers both purposes

,
i s about th e e igh th o f an i nch

i n length . In open i ng the jaws the five teeth strike
the stone forc ibly, rather than scrape i t, and thus by

The habi ts of the Hol othuri a are not known wi th
any degree of certai nty or ful l ness . They are found ,
however

,
i n almost every lat i tude , but on shel te red

rocks , an d secluded from the l ight, for wh i ch they are
sai d to cheri sh a speci al avers ion .

\Vhe n held i n the hand
,
they contrac t and st i ff en

their bodies
,
ej ec t i ng at th e same t ime the water wi th

which they are fi l l ed . In our European seas the
fisherman treats them with contempt

,
and they never

figure on the tables of the epicure or o f the most
om ni vorous fish - eater ; but among the Ch inese the i r
esculen t qual i ti es are more h ighly esteemed

,
an d the i r

fishery plays no unimportan t part i n the commerc ial
economy of the East. One Speci es, however, i s h eld
i n favour by th e Neapol i tans, theH olothu ria tubulosa,
wh i ch is a n at ive of the Medi terranean . In th e Lad
rou e isl ands H olothuria guamensz

'

s holds th e pl ace of
honour ; wh i l e i n the Malayan and Chinese seas the
fisher pursues the H olothu r ia, edulis

,
better known by

the common appel l at ion of Trepang.

Hundreds o f j unks are annual ly empl oyed i n the
Trepang fishery

,
which i s

,
i n tru th

,
a very amusing

and exci ti ng scen e for the spectator. The fol l owi ng
account i s condensed from the narrati ve of the great
Fren ch nav igator, Dumon t d’Urville, who witnessed
what he describes i n the n eighbourhood of Observatory
Isl and
Four Malay proas

,
flying Dutch colou rs , hav ing“

en tered Rafi‘les’ Bay, the i r crews immediately set to
work

,
and i n the fi rst place commenced the erec ti on ‘ of ’

som e curi ng- houses for the proper prepara tion of the ir"
expected booty .

Dumon t d’

Urville
,
i n th e course of h is v oyage, had

frequently observed l i ttl e Wal ls buil t u p of dry ston es,
after the pl an of a series of sem ic i rcl es j o i ned to one

another . He had often wondered what m igh t be thei r
obj ec t or u ti l i ty ; he was now enl igh tened . The
Mal ays qu ickly depos i ted upon thei r tops several l arge
sem i - cyl i ndr ical bo i lers

,
abou t forty i nches i n d iameter,

and under these kindled enormous fi res. Near to
them were constructed su i tabl e sheds, cons i st ing of

'four strong posts dri ven i n to the earth
,
and roofed over

w i th hurdles
,
grass

,
and l eaves.

The boats, meanwhi l e , put out i n to the bay, an d
from each some seven or e ight Mal ays sprung over
board

,
and commenced di vi ng for Hol othuri a. Each

d iver qui ckly return ed to the surface wi th at leas t: one
fish

,
and sometimes wi th two

,
as a reward of his exer

t ions. The 'h igher the sun i s above the hori zon , th e
more easi ly

,
i t seems

,
can the creature be dist ingu ished

at the bottom
,
and

,
mid - day i s, therefore , the t ime

general ly sel ected for fish ing operati ons . So sw i ft and
sk i l fu l are the di vers i n the i r m ovements , that they
scarcely touch the boat i n to whi ch they fl ing thei r
prey before they di ve again . “Then the boat

,
was

fil l ed i t p roceeded to the shore
,
and i ts pl ace was sup
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functi ons the Acal ephae perform . The fact, he says ,
admi ts of easy i l lustration

,
both i n the Beroes and i n

the Medusae. On one occas ion he took a dead Cydippe ,
and

,
pl ac ing i t on a glass , exposed i t i n th e sun . As

th e mois ture evaporated , the di ff eren t parts appeared
to be confusedly pai n ted on the glass and when i t h ad
becom e perfectly dry

,
a tou ch removed the only vestiges

of what had been so l ately a graceful and animated
being. \V i th regard to th e Medusae , Mr. Patterson
relates an anecdote commun i cated to h im by th e l ate
em i nen t zool og i st

,
Professor E. Forbes . He had been

del iveri ng some zoologi cal l ectu res i n a seaport town
i n Scotland

,
i n th e course of which he had re verted to

some of th e most remarkabl e po i nts i n the econ omy of
the Acal ephae . After the l ectu re, a farmer who had
been presen t cam e forward

,
and i nquired i f h e had

u nderstood h im correctly as ‘having stated that the
Medusae contained so l i ttl e of sol id materi al that they
m ight be regarded as l ittl e else than a mass of animated
sea water ? On be ing answered i n th e aflirmative, he
remarked that i t would have saved him many a pound
had he known that sooner ; for he had been i n the
habi t of empl oying his men and horses i n carti ng away
l arge quant i ties of j el ly - fish from the shore

,
and using

them as m anure on his farm ; and he now bel ieved
they coul d have been of l i ttl e m ore rea l use than an
equal weigh t of sea - water. Assum ing that so much as
one ton weight of Medusa recen tly thrown on th e beach
had been carted away i n on e l oad , i t w i l l be found
that

,
according to the experimen ts o f Professor Owen ,

th e en ti re quanti ty of sol id mater i al woul d be only
aboutf ourpounds of avo i rdupois weight— ao amoun t of
sol i d mater ial wh ich

,
i f compressed

,
the farmer m igh t

wi th ease have carri ed home i n one of h i s coat pockets.
The appearan ce of th e Medusae as th ey float i n the

cl ear waters n ear a rocky coast i s .very fairy - l ike and

attracti ve . Some are uncol ou red , and transl ucen t as
crystal ; others shi n e and gl eam with beauti ful rose
hu es or azure ti n ts ; others are of a r ich purpl e ,
emerald

,
U l tramarin e

,
or dark warm brown and others

agai n seem to coruscate and glow wi th al l th e col ours
of Iris l
In certai n speci es on ly the cen tra l parts are col oured ,

exhibi ting th e most bri l l i an t reds and yel l ows, th e
in tensest bl ues or v iol ets

,
while al l the res t is purely

l impid i n others agai n th e cen tral mass seems i nvested
i n a th i n diaphanous ve i l

,
l ike the evanescen t soap

bubbl e blown by playfu l chi ldren,
In moving through the water the Medusae keep their

convex part i n advanc e
, and in a sl ightly obl iqu e direc

t i on . I f lightly touched W h i l e swimmi ng, th ey contract
thei r tentacl es

,
fold up thei r mushroom - l ike discs, and

sink i n to the sea . L ikeEhrenberg , M . Kelliker though t
he could discover v isual and audi tory organs i n an
Oceania , an d G egenbauer supposed he had detected
them i n o ther genera,“ such as Rli -izostoma and Pelagia .

The eyes consist, iti is said , of certai n small , b em ia
spher ical

,
col oure d part ic les, i n wh ich are deposi ted

smal l crystal l i ne gl obul es
,
whose free parts are com

pletely undefended. The ears are seated close to the
Optical organs ; th ey are smal l ves i cl es fi l l ed wi th l iqu id ,
th e eyes having nei ther pupi l nor cornea

,
and th e ears

wi thou t open ing or arch.

The most i nte resti ng parti cul ar conn e cted with the
economy of the Acalephae is thei r m ode of reproducti on .

At on e peri od of th e year th ey are loaded wi th festoons
of the l ivel i est col ours

,
which , onexamin ati on , prove to

be whol ly composed of very mi nute eggs . These , i n
some cases

,
devel op themsel ves wh i l e attached to the

paren t bodies
,
and are only thrown off when they reach

matur i ty. In other cases n o resembl an ce i s apparen t
between the mother and her o ffspring. They are

el ongated l ike worms , and broad at the ex trem ity :
thes e are “ m icroscop i c leeches

,

” whose scarcely per
ceptible v ibrati l e c i l i a enabl e them to dart to and fro
w i th extrem e agi l i ty . After a wh i le they progress in to
Polypes

,
and are prov ided wi th e igh t tentacles. Th i s

preparatory kind of an imal seems to exercise th e repro
ductive faculty by means of certai n buds or tubercles
whi ch appear on the sur face of the body, and also by
occasi onal fi laments

,
so that

,
as i n th e case of the

coral s
,
a singl e i ndi v idual becom es the fou nder of a.

numerous col ony . This Polype u ndergoes a sti l l more
remarkabl e metamorphosis. I t

_attain s a compl i cated
organ iza tion and an arti cul ate body

,
whi ch seem s to

c onsist of a doze n bodies p i l ed on e upon another “ l ike
th e j ars o f a vol tai c pi l e. The upper d isc , which is
convex

,
separates i tsel f from the aggregate mass by a

viol en t effort
,
becomes free , and devel ops i n to a m inute

star - l ike Medusa : every disc, or i n other words, every
ind iv idual

,
i n l ik e m an ner secures its freedom and an

i ndependen t ex isten ce i n its turn .

Gosse , whose researches i n referen ce to the Acal ephae
form a very val u abl e con tributi on to th e natural h istory
of th e Zoophytes

,
di vides them i n to three great d i visi ons .

1. D iscophora, whose form is that of a circu l ar di sc ,
more or less c onvex and mushroom - shaped

,
and whi ch

moves by an al ternate con tracti on and dilatati on of
the disc .

2 . Ctenophora , whose body is cyl i ndrical , an d whose
movements are e ff ected by means of many paral lel thwe
of c i l i a set on the surface in l ongi tudinal order ; and
3 . Siphonophora, with an i rregu larly - shaped body ,

having no digesti ve cavi ty, bu t organs of suction , an d
mov ing ei ther by means of certa i n ai r - vessel s , or by
means of a contracti l e ai r reser voi r.
The Discophora are agai n sub - div ided into— A

,

Gymnopt/zalmat-a, having the optical apparatus nu
covered or whol ly wanting

,
a large central d igesti ve

c av i ty
,
and simple or branched c ircul at ing vessels,

which strike off to th e margin ; and , B
,
Steganoph

thalmata, i n wh i ch the eye - specks are defended by
membranous hoods

,
or l obed coverings, and circu

l ati ng vessel s so ramified as to form a l abyri nth in e
network .

Of th e Gymnopht/zalmata we have an admirabl e
exampl e i n [Equorea oiolacea (Mil ne -Edwards) , whose
disc may be compared to a crystal saucer reversed,
and fringed al l round the edge with short

,
sl ender,

thread - l ike tentacu l a of a del i cate v i ole t col our. I ts
c i rcul ati ng vessel s

,
eight i n number

,
are qu i te simpl e,

and the ovari es are pl aced upon them . The peduncl e
i s wide

,
and expands into several broad and long

fri nged lobes.
The S teganOphfliaZmaz

‘

a i n cl ude th e Medusadae

proper
,
whose umbrel l a - shaped disc i s furn ished w i th
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marg i na l fi l aments
,
e igh t l obe - covered eyes

,
four

ovaries
,
four chambers

,
four fri nged arms

,
wi th a

central and four l ateral Open ings.
As a type of th is group may be instan ced the Aure

lia au rita (Lamarck , th e Cyanea aurita of Cuvi er) , or
Auri cul ated Aurel i us

,
which abounds i n the waters of

the Bal tic
,
and has been made the subj ect of speci al

s tudy by the Swedish natural ists .
In the same group we find the Pelagic cyanella,

with i ts gl obose body
,
an d e ight marginal ten tacl es ;

the Pelagia noctilu ca ,
a transparen t

,
glass - l ike di sc of

a redd i sh brown colour
,
very pl en t ifu l i n th e Mediter

reneau ; and the Pelagia panopyra, an i nhabi tan t o f
the trop ical seas.
Many speci es of th e Medusadae are ph osphorescent

,

and the l umi nous appearance presen ted by the ocean
,

frequently com pared to a shee t of many - col ou red
flame, i s du e to the pecul i ar l ight - em itti ng facul ty of
these remarkabl e crea tures.
The cl ass of DlSCOpllora3 may be d ivided in to fou r

orders or fam i l i es
The Hydraul ic— having singl e

,
naked

,
gel ati nous

,

sub - cyl i ndri cal
,
but very contrac ti l e stems

,
mutabl e i n

form ; the mouth fringed al l around wi th a singl e series
of granul ous filiform ten tacu l a.
The Sertul ar i idae— plant - l ike

,
h orny polyp i ers

,

rooted an d vari ously bran ched
,
fi l l ed wi th a sem i - fl u id

organ ic substan ce
,
and the polypes contained with in

sessi le cel l s wh ich are disposed al ong the s ides of th e
mai n stem or branchl e ts

,
but are never term i nal . Indi

v idual ly they have no d igesti ve cavi ty ; one stomach is
common to the n umerous groupl
The Medusadae— al ready described as possess i ng

an umbrel la - shaped d isc, provided w i th margi nal
tentacles

,
and eigh t l obe - covered eyes

,
four ovar ies

,

cells
,
and fringed arms

,
one central and four l ateral

Openings.
The SiphonOphorae— where i n th e an im als are two

fold and bel l - shaped
,
fi tti ng i nto on e another .

Of the Hydraidae and the Sertu lar i idae we speak
elsewhere ; o ur remarks i n th e presen t secti on wil l
st i l l be confined to th e Medusadae. Thei r aspect

,
as

seen by the poeti cal observer
,
i s e l egan tly descr ibed

by M ichel et
,
i n h is del ightful vol ume of facts, fanc ies,

though t
,
and emot ion

,

“ La Mer : ”
“ Among the rugged rocks, the lagunes or pools l eft

by the receding tide were fi l l ed w i th l i ttl e an imal s
,

which had been too sl ow to overtake the ret i ri ng
waters. Some shel ls were there

,
folded up i n th em

selves
,
and su ff er ing from exposure to th e dry ai r . In

the m idst of th em
,
shel l - l ess and withou t an asylum

,

and ful ly expanded
,
l ay the l i ving umbrel l a

,
wh ich

n atural ists have so inappropri ately named fif edusa.

But why was so terribl e a name bestowed on this
attract ive bei ng ? I had frequently had my attention
arrested by these castaways, which one sees so often
on th e sea - borders . This on e was not l arger than my
hand

,
but s ingularly pretty

,
wi th soft l ight shades and

of an Opal i ne wh ite
,
which mel ted , l ike a cl oud , in to

a tender l i l ac - col oured crown . The wind had over
t urned it. Its chapl e t of l i l ac tresses floated above

,

and the del icate umbel ( that i s, i ts preper body) , find
ing i tsel f beneath , cl ung to the rock. Shudderi ng

XXVI !

throughou t i ts del icate substance
,
i t was sorely

wounded and torn i n those del ica te hairs wh i ch are

i ts organs of resp i rati on
,
absorpt ion , and even of l ove .

All i ts substan ce
,
thus reversed i n posi ti on

,
rece ived

the d i rect rays of th e Provencal sun , so keen and
severe at i ts fi rst r i si ng

,
and rendered keener by the

breath of the mistral whi ch b l ew a t i ntervals . Th is
doubl e shaft transfixed the l ucen t creature. L i vi ng
i n the bosom of the sea

,
whose touch i s ever caressi ng

,

i t n eeds n o armour of resistan t epidermi s
,
l ik e the

terrestial an imal s ; i t rece i ves everythi ng to the qu ick .

“ W as i t dead or dying ? I coul d not make up my
mind that i t was dead ; I main ta ined that i t l i ved . At

al l hazards, i t woul d cost but l i ttl e troubl e to remove i t
from the rock and deposi t i t i n the adjacen t pool . To
tel l th e truth

,
I fel t some repugnance a t tou ch ing i t.

The del i ci ous creature
,
wi th i ts transparen t i n nocence

and its ra inbow of soft col ou rs
,
was l ike a trembl ing

jel ly— gl ided
,
and escaped from my fingers. How

e ver
,
I sl i pped my hand underneath i t , careful ly l i fted

up th e moti onl ess body
,
whence al l the fi l aments fel l

back i n to the i r natural posi ti on when the an imal i s
swimming. In th i s manner I transferred i t to the
ne ighbouring water. It sank

,
withou t giv ing any sign

'

I walked abou t the shore , bu t i n ten mi nu tes
returned to my Medusa . It was undul ati ng under

,
the

wind . I t pos i ti vely moved i tsel f
,
and rose to th e sur

face . W i th si ngul ar grace i ts tresses floated under i t
,

and softly moved i t from the rock . It d id not go very
qu ickly , but sti l l i t went, and soon I saw i t a long
way off .

The Medusa: are found i n every sea, floati ng wi th
uncon cern on the sur face of th e swel l i ng waves .

The ir l ocomoti on is s ingularly sl ow
,
and i nd i cates a

very “feebl e muscular energy ; n everth el ess, what i s
wan ting i n qu ickness i s compensated by i ts con t inu ity .

S i n ce th ei r specific gravi ty considerably exceeds t hat
of the el ement i n wh ich they are immerged , and since
the ir softness of substance precl udes thei r reposing
on sol id ground

,
i t i s n ecessary they sh ou ld agi tate

constan tly i n order to keep th emsel ves afloat . \Vh n
they rest they sink. They are al so compel led , by
the nature of th eir organi zati on

,
to ma inta i n a con

tinual state of contracti on and expansion , of systole
and diastol e .
\Ve are told by Spal lanzan i , who examined the i r

movements w i th careful accuracy
,
that those of trans

lati on are accompl ished by the edges of the d i sc
approx imating to such an exten t that the diameter i s
very percep tibly dim in ished. This etTort forces ou t a
certa in quanti ty of th e water absorbed in the body with
more or l ess v i ol ence , and consequen tly proj ec ts the
body i n th e i nverse d irect ion . Iteinvigorated by the

cessati on of force in i ts fi rst state of development,
i t again~ contracts i tsel f, and makes another step i n
ad vance.
W hen the body is perpendicular to the hor izon ,

these successi ve movements of contracti on and expan
s i on cause i t to ri se upwards when i t i s more or l ess
obl ique , they etl

‘

ect i ts advance more or less horizon
tal ly. If the an imal wou ld descend

,
i t has only to

cease i ts e fforts
,
and its descen t resul ts from its spec ific
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grav i ty. Th is doubl e movemen t of i ts evanescen t
organ ism had been observed by th e an c ients , who
there fore bestowed upon i t th e fanci ful name of

'

Sea

L ungs.

The Medusae furn ish the whal e wi th the pri ncipa l
porti on of i ts food - a fac t from whi ch the reader may
infer thei r prod ig ious abundance . Somet imes thei r
i nnumerabl e l egi ons overspread the sea for many m i l es.
They themsel ves prey upon mol l uscs

,
young crustacea ,

and worms
,
for wh i ch purpose th ey are prov ided w i th

a mouth i n th e cen tre of th e body. Thei r vorac i ty
i s extreme

,
and they dispose of thei r v i ct im at one

mouthful
,
wi thou t wai ting to di v ide i t.

In s ize they vary cons iderably . Some are n ot above
two or three i nches ; others are from th irty to th i rty
s ix inches i n d iameter .
The human body

,
when i t comes i n contac t wi th

them
,
exper i en ces an acute sting i ng sensati on . Dic

quemare compares th e pai n to tha t wh i ch is p roduced
by the touch of a n ettl e ; only, he savs i t i s more pai n
fu l

,
and of l onger durati on . It i s al so accompan i ed by

swel l ings w i th a wh i t ish poi n t.
“ D ur ing the first voyage of the P rincess L ou ise

round the world
,

" says Frédol
,

“ Meyen , the natu
rel ist of the exped i ti on , remarked a splendid Physal i a
passing near the sh ip . A young sa i l or leapt naked
i nto the sea to

,

captu re i t . Swimm ing towards the
animal

,
he got hol d o f i t ; i mmediately i t wound i ts

numerous thread - l ike fil aments , each nearly a yard i n
length

,
round i ts assai lan t's body ; compel l ing h im ,

i n
the excess of h i s agony

,
to cry for ass is tan ce . He had

scarcely strength to regai n the vesse l and get on board
aga i n

,
before the pa i n and i nflammati on so i n creased

as to induce brai n fever
,
and great fears were en ter

tained for h i s l i fe .

"

Among the Medusae proper , th e most common
spec ies are Aurel ia

,
Pelag ia

,
and Chrysaora. I t has a

hem ispheri cal d isc
,
festooned w i th numerous elegan t

tentacl es
,
which are attached to a sac ‘ l ike stomach that

opens by a s ingl e orifice i n the centre of the peduncl es.
Its arms are four i n number ; th ey are l ong, u nfringed ,
and furbel owed . The GamIz’t-haudi i s found al l round
the Falkland Islands .
W e must n ow glance at those Medusae wh ich bear

the disti ncti ve term of R/u'

zostoma. The i r d i sc i s
depressed

,
withou t the ornamen t of marg inal ten tacl es ,

but hem i spher i cal ly festoon ed. Its peduncl e expands
four pai rs of arms, forked and numerously dentated ,
and wi th two aur icles at th e base of each . The d isc
of the e -izostoma Cuvicri i s wh i te t inged wi th azure ,
wi th a deep v iol e t edgi ng i ts ci rcumference . Th is
spec i es i s a nat ive of the Atl ant i c

,
i s gregar ious, and

of great size. In August i t i s fou nd on the Engl ish
c oast

,
and i n th e vicin i ty of every port i n th e Channel

i t may be seen i n October gather ing in swarms , or
lying h igh and dry Upon the shore , where they have
been un t imely wrecked by wind and

_wave .
The R/n

'

zosloma Aldrovandi i s formidabl e to
bathers ; i ts sti nging apparatus be i ng far more power
fu l than th e n ettl e . If th e an imal touches the fisher

man as it i s ra i sed from the water
,
h is ski n w i l l become

i nflamed
,
and swel l i n d isagreeabl e pustul e s.

Caesz
'

cqwia and Cap/1m al so bel ong to th i s group.

\Ve have sa id n oth ing as to the resp i ratory organa
of th e Medusce. The fac t is

,
they breathe through the

sk in
,
which

,
for th is purpose

,
i s provided w i th variou s

elongati ons and marg i nal fringes.
The d igesti ve organ s are n o l ess pecul i ar . The

m outh i s p laced on the under part o f the body
,
and

pi e rced at th e ex trem i ty of a trumpet - l ike tube
,
hang

i ng no t unl ike the tongu e of a bel l . The wal l s of the
stomach

,
we may add

,
are provided wi th numerous

elaS tic appendages , wh ich or ig inate i n the cavi ty of
that organ . By means of th ese v ibrat i l e cel l s

,
th e

stomach appears to secrete a sol vent j uice
,
which

attacks the food and renders i t d igestible .
The central m outh i s wan t ing i n som e of th e

Medusae. In these cases th e stomachal cavity com
municates wi th the canal s that perforate th e th ickness
of the arms

,
an d open at the i r extrem ity through num

erous smal l apertures . From these root - l ike openings
the an imal s deri ve thei r appel lat ion of R/u’

zostoma, or
Root- mouth

,
from the Greek éiZa , root, and arec a ,

mouth .

The Medusae were l ong considered a lusus nature ,

and supposed to be u tterly defic ien t i n organ i zat ion .

But recen t inquir i es h ave ra ised them h igher i n th e
scal e of be i ng .

Dur i ng my residence on the sh ores of th e Red Sea,
says Ehrenberg

,
al though I had frequ ently exam i ned

the brown ish bodies on the edge of the disc of the
Medu sae

,
i t was only i n th e past month that I sue

“

ceeded i n ascerta i n i ng the i r tru e natu re an d function .

Each of th ese bodi es cons i sts of a l it tl e yel l ow oval
or cyl i ndri cal bu tton

,
attach ed to a thi n peduncle.

Th i s peduncl e i s fasten ed to a vesi cl e
,
i n wh ich the

microscope reveal s the presence of a glandul ar body
,

yel l ow when traversed by the l igh t
,
bu t wh i te when

th e l igh t i s s imply reflec ted from i t. From thi s body
come two bran ches

,
and str ike towards th e peduncle or

base of th e brown button - l ike body up to the bu tton
or head . Ehrenberg found that each of these prel
sen ted a very dist i nc t red poi n t pl aced on the dorsa l
face of the yel low head

,
wh ich , when compared with

s im i l ar red po i nts i n oth er an imals
,
he discovered to

resembl e very c losely th e eyes of th e Roti fera and
Entomostraca.
The bi furcating body situated at the base of the

brown spot appears to be a n ervous gangl i on
,
and its

two bran ches may be regarded as opt i c nerves . Each
pedunculated eye bears a smal l yel l ow sac

,
con tai n i ng,

i n greater or small er n umbers, b r igh t, t iny, crystal l ine
bod ies

,
as clear as water. These

,
perhaps

,
l ike the

crystal l i n e facets i n th e eyes of in

re fracti ng the l igh t. g

Our closi ng remarks wi l l ' be devoted to the repro_

E

duetive system of the Mcdusm,
which is . o'ne of the

most romanti c facts i n natural h istory
,
W h ich of ns,

‘

says Quatrefages
,
wou ld not proclaim the prod igy

,
i f he

saw a repti l e i ssue from an egg l aid i n his courtyard:
whi ch afterwards gave bi rth t o an indefin i te number
of b i rds and fi shes ! \

‘

Vel l , the generat ion of the:
Medusae i s n o l ess remarkabl e than the i nstance we’

have imagined .

Take , for exampl e , th e Rose Aurel ia . I t lays eggs“;
each of wh ich i nc l udes three concen tr i c spheres . These
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The natu ral i sts of an t iqu i ty were no t ignoran t of th e
fact , though i n error respecti ng its attendan t condi ti ons .
They bel i eved that the star - fish wai ted un ti l the oyster
or th e musse l opened its val ves to seize i ts prey

,
which

i t d id
,
by i ntroduc ing fi rst one and then its other four

feet or fingers i nto th e open ing
,
unt i l i t reached and

devoured the un fortu nate i nhabi tan t. But the researches
of modern inquirers have correc ted our ideas upon th is
p oi n t. To secure its savou ry v i ctim

,
i t seems that the

star - fish commences operati ons by bringing its central
mou th to the cl osed edges of the bi val ve ; and th is
e ff ec ted , i t i nj ects from that mou th a few drops of an
acr id or poison ous l iqu id i n to the i n terior of the oyster
shel l , which compels i t to open i ts val ves. Au en tran ce
once e ff ected

,
i t soon c ompl etes the destructi on of

i ts prey.
I t i s true

,
however

,
that Professor Rymer J ones

descr ibes th e operation i n a d i fferent manner. The
oyster, h e says, i s fi rmly grasped by the rays of

i ts toe, and held under i ts month by the aid of i ts
suckers. The Asteri as th en i n verts i ts stomach , and
envelops the b ival ve i n i ts i n teri or cavity

,
d i sti l l ing

,

meanwhi le
,
a poisonous l iquid . The vic tim compulsori ly

opens i ts shel l
,
and is qui ckly devoured.

The Asterias
,
we may add

,
de vours dead flesh or

garbage of every k ind
,
and i s one of th e most acti ve of

n atu re's scavengers
,
being i ncessantly engaged i n the

great work of cleans ing the sh ore to prevent the crea tion
of contag ious and miasmati c vapours.
Zool og i sts diff er as to the mode i n wh i ch i t d is

charges i ts respi ratory functi ons . The general op ini on
seems to be that the pr inci pal port ion of the task
devol ves upon the sub - c utaneous branchize ,

which
,
i n

each ray
,
consti tute two doubl e series of bladders.

Its ci rcul atory organ i zati on is imperfectly known .

The vascu l ar apparatus is
,
however

,
suffici en tly

devel oped
,
and i ts cen tre appears to be an el ongated

canal with muscul ar wal l s
,
which natural i sts consider

to be the heart. A l i ttl e r i ng enc ircl i ng the oesophagus
,

and th rowing off a number of del icate wh i te fibres
,

which extend i nto th e furrowed arms
,
forms the whol e

of i ts n ervous system . Among i ts organs of sense
we find that of touch i n th e tentacula ambu lacraira, or
the suckers wh i ch garn ish i ts rays

,
as wel l as i n those

which are scattered over the dorsal surface of the disc.
Its eyes

,
i f i t have any

,
which Rymer Jones does n ot

adm i t
,
and which

,
at all events

,
must be of a s ingul arly

imperfect character
,
are th e br ight red po in ts s i tuated

a t the extrem ity of the arms
,
and on the i nferior surface .

Any defect iveness i n the visual organs is , however , more
than compensated by the ex treme del icacy of touch
w i th wh ich the Aster ias i s g i fted.

The star - fishes have d i st i nc t sex ual d iff erences.
The femal e l ays a numb er of round reddish eggs

,

which produce l i ttl e verm iform creatures , covered with
fine v ibrat i l e ci l i a , and swimming about i ncessan tly , l ike
the i n fusoria. Each of these is afterwards devel oped
i nto a Bipinnari a, a k ind of polype , with one ex trem i ty
of th e body term inati ng i n arms

,
and the other i n a

ta i l , furn ished with two fi ns . To the extrem i ty pro
vided w i th arms is attached a young asteri as

,
which in

due t ime the Bipinnaria throws of’f, gi vi ng up at the
same time i ts stomach and in testi nes

,
which the asterias

converts to i ts own use . Th i s ac t of subl ime renun
e lati on

,
however

,
does not kill

'

the Bipirmarz
'

a
,
which

,

though retai n ing only a porti on of i tsel f, manages
to l i ve for several days after the sacrifice has been
performed .

W e have not yet c ompleted our l i st of wonders con
nected wi th the economy of the star - fish . This
an im al

,
as a recen t wr i ter observes , exh ib its i n th e

h ighest degree the v i tal phenomena of d ismembermen t
and restorati on ; that is to say, i t possesses the remark
abl e facul ty of reconstruc ti ng any organ of which i t
may acc iden tal ly be deprived. If i t l oses a ray i t
suff ers no disqu i etude ; i t can easi ly replace th e m issi ng
member. Professor Rymer Jones mentions a curiou s
i n stance . He had picked up a si ngl e ray of an aster ias ;
at th e end of five days i t devel oped four l ittl e rays and
a month ; when a mon th had elapsed the old ray was
compl etely destroyed, and the apparen tly usel ess frag
men t had created a new asterias

,
qu i te perfect, wi th

four l i ttl e symmetri cal branches.
But another and a stranger c i rcumstan ce remains

to be told . The asteri as, i t i s said , comm i ts su ici de ,
when menaced by any overwhelm ing danger. Extremes
m eet. I t i s only at the h ighest and l owest degrees of
the grand scal e of an imal l i fe, that we m eet wi th
creatu res possessing the power of vol un tari ly terminat
i ng the ir ex istence . I t should be noted

,
however, that

i t i s only found i n i ts ful l est exten t i n two genera of
asterias— th e Ophrocoma and the L uidia.

The fol l owing n arrati ve by Professor Forbes of
what he observed take place i n an attempt wh ich he

,

on on e occasi on
,
made to capture a specimen of th e

L uidia f ragillz
'

ssz
'

nza, an inhabi tan t of our Bri tish seas,
w i l l i nterest th e reader

“ The fi rs t time
,

" h e says
,

“ that I caught on e of
these creatures

,
I succeeded i n pl ac ing i t i n its enti rety

i n my boat. Not having seen one before , and bei ng
ignoran t of its su i c idal powers

,
I spread i t ou t on a

rowing bench
,
the better to adm ire its form and col ours .

On attempting to remove i t for preservati on , I
found i t

,
to my horror and disappoi ntmen t, only an

assemblage of detached members . My conservat ive
endeavours were al l n eu tral i zed by i ts destruc ti ve
exerti ons ; and the an imal is now badly represented
i n my cabine t by a discless arm and an armless d isc .
Next tim e I wen t to dredge, at the same spot, I
determ ined I would n ot agai n be cheated ou t of my
specimen ; I carr i ed with m e a' bucket of fresh water,
for wh i ch th e star - fishes ev i nce a great an t ipathy. As

I h oped
,
a Luidia soon came up i n the dredge , a most

gorgeous Specimen. As the an imal does not general ly
break up un t i l i t i s ra ised to the su rface of the sea

,

I carefu l ly an d anx i ously pl unged my bucket to a l e ve l
wi th the dredge‘s mouth , and softly i n troduced the
Luidia i nto the fresh water. W hether the cold was
too much for i t

,
or th e sigh t of the bucket was too

terr ific
,
I do n ot know ; bu t i n a momen t i t began

to dissol ve i ts corporat ion
,
and I saw i ts l imbs escap ing

thro ugh every mesh of the dredge . In my despair I
se iz ed the l arges t p i eces

,
and brought up the extrem ity

of an arm with i ts term inal eye
,
the Sp in ous eyel id of

wh i ch open ed and cl osed with something l ike a wi nk
of derision .

"
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Coral Island of Clermont Tonnerre in thePomo
tuan Archipelago.

Most of our readers wil l probably be fam i l i ar wi th
th e exquisi te l i n es of Southey , describing the garden
scen ery wh i ch flouri sh es at the bottom of the ocean ;
l i nes which are no less tru e than beauti ful

I t was a garden st i ll beyond all pr ice,
Even yet i t was a place of Paradise ;

For where the mighty ocean could not spare,
There had he with his own creat ion
Sought to repair the work of devastat ion.

And here were coral bowers,
And grots of madrepores,

And banks of sponge, as soft and fair to eye

As e
’

er was mossy bed
\Vhereon the wood- nymphs lie

W ith langu id l imbs in summer's sultry hours.
Here too were l iv ing flowers
W h ich

,
l ike a bud compacted,

Their purple cups contracted,
And now in open b lossom Sprea

Stretched l ike green anthers many a seeking head.

And arborets of jointed stone were there
And plants of fibre fine as s i lkworm's thread

Yea, beaut iful as mermaid's golden hair
Upon the waves d ispread.

Others that, l ike the broad banana growing,
Ra i sed their long wr inkled leaves of purple hue,

L ike streamers wide out- flowing.

“

But besides th ese ocean - gardens th e sea has i ts far
spreading forests— forests of purpl e and rosy hu es
wh ich cover the wildest and most i rregul ar rocks , and
l i ft th e ir crests up to the very surface of th e waves ;
forests formed by th e u nti ri ng l abours of generati ons
upon generati ons of Polypes

,
the Red Coral .

By anc ien t n atural ists the coral was regarded as

a marin e pl an t
,
and the Greeks fan ciful ly named i t

Koga
’mt rov, from xégnand a

'

tM g— that is, the daughter
of the sea . This Opi n ion was also held by Tournefort

,

and even by th e i l lustr i ou s Reaumur, who asserted tha t
coral was the stony product of certai n pl ants. The
Comte de Marsigli, no undisti ngu ished name i n the
h istory of sci ence

,
also l ooked upon i t as a member of

th e vegetable ki ngdom , and declared that he had dis
covered its expanded flowers. But the researches of
Peysonnel revealed i ts true character. A l ong series
of careful ly conducted observations showed h im

,
tha t

the supposed flowers were tru e an imal s , and the coral
one of the rud imentary forms of created l i fe. He com

municated these resu l ts to Reaumu r and Bernard de
Jussieu

,
bu t both these n atural i sts professed to be un

con vinced . At l ength the discoveri es of Tremlrley i n
reference to the fresh - water Hydrae

,
which

,
formerly

m istaken for pl an ts
,
l ike the coral

,
proved

,
l ike the

c oral , to be an imal cu les , th rew a fresh l igh t upon the
value of Peysonnel‘s experiments , and secured them
u n i versal respect. F rom that time the an imal nature
of the coral l i n e has never been contested .

Coral is now admi tted to be a fami ly of polypes
l i vi ng i n associ ati on and form i ng a polypier. They
bel ong to th e great and remarkabl e order of Zoophytes.
A branch of l i vi ng coral , so to speak , is an aggrega

ti on of an imals deri ved from a paren t i nd ividual by a
process resembl ing budding. They are u n i ted to each

Southey
,
The Curse of Rehems, xvi. 5.

THE CORAL.

other by a common tissue, and whi le all l abour towards
one and the sam e end , each enjoys a di sti nct and
independen t existence . The branch orig inates i n a n
egg

,
which i s Spherical in form

,
opaque, and of a m i lky

wh i te. Gradual ly i t i n creases in l eng th , and clothes
i tsel f i n numerous v ibrati ng ciliac. As soon as i t i s
la id

,
or more correc tly speaking , vom i ted , i t Opens i n

i tsel f a cen tral aperture or pore
,
desti ned to become i ts

mouth . Next i t assumes the form of a smal l
,

’ whitish
,

sem i - transparen t worm
,
wh ich swims to and fro wi th

considerable swi ftness
,
and turn s about when i t eu

counters one of i ts own ki nd . It r i ses and sinks in the
shal lows wh ich i t i nhabi ts, carrying i ts base or larger
extremi ty always i n fron t

,
and i ts mouth behi nd .

Thence i t happens, that on coming i nto col l is i on wi th
any objec t, i t immediately adheres.
As soon as i t has found a place of fixati on it aban

dons i ts worm - l ik e form ; i t expands, as i t were , l osing
i n l ength what i t gai n s i n breadth ; growi ng shorter
and of a discoidal shape . I t may now be descr ibed as
a nearly cyl i ndr i cal

,
whi ti sh

,
membranous tube , whose

upper d isc i s encircled by e igh t ten tacula
,
bear ing

numerous del icate lateral fi l aments or fibres. Its ap
pearance i s n ot u nl ike th e corol l a of som e k i nds of
flowers , and is charac terized by remarkabl e grace and
even beauty.

Occasi onal ly th e arms of th e polype are subjec t to
a v iol en t agitati on ; the tentacu l a fold and rol l them
sel ves up l ike th e co i l s of a serpent . If

,
under su ch

c ircumstan ces, we shou ld exam ine i ts expanded disc ,
we should find

,
with i n the e igh t tentac ul a

,
a perfectly

c ircul ar space
,
whose centre i s occup i ed by a smal l

mammal ; and we shoul d detect, on the summi t of th is
m ammal a smal l sl i t l ike two rounded l ips, being the
mouth of the polype .

A cyl i ndrical tube connected with the mou th is th e
oesophagus or gull e t, which seems to be suspended i n
th e i n ter ior of the body by certai n folds i ssu ing with
admirabl e symmetry frome ight points of i ts ci rcum~

feren ce . The folds wh ich thus secure th e oesophagu s
i n its pl ace form a seri es of cel ls , above each of which
i t attaches i tsel f

,
and supports an arm or tentacul um .

The polype thus attached to its l i fe - l ong home , be
comes the founder ot' a great arboreal col ony . Buds
or bourgeons form upon i ts axes, and produce , by course
of devel opment

,
a smal l world of Coral l in es.

Among al l adhering animals i t i s an i nvariabl e l aw
that the larvae should be mobi le . The young polypes,
on emerg ing from the i r eggs

,
diff er i n almost every

respect from thei r paren ts. They have to undergo
a series of metamorph oses, as we have seen , before
they can attai n the i r perfect state ; but these m etam er
pheses are i n an i nverted order to those of i nsects.
Among the latter

,
the chrysal is

,
whi ch i s immovable ,

changes i n to the butterfly , which fl i es. Among the

coral s
,
the larva

,
which swims and moves

,
i s trans

formed i n to th e fixed
The diff eren t polypes are imbedded i n a kind of

fleshy substance
,
th ick

,
soft

,
and easi ly d inted by the

l ightest touch of th e finger. Th i s i s the l i v i ng part
whi ch produces th e coral

,
and i s so far extended as to

cover the ent i re polypier. W herever i t perishes the
Frc

’

dol, La Monde de la Mer.
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c orrespond ing part of th e ax i s ceases to devel op.

Between i t and the polypi er an i nt imate rel at i on
,

therefore
,
ex ists . Exam in e i t cl ose ly

,
and you w i l l find

i t to consis t of three principal el ements— a common
tissue, certai n spicula ,

and d ivers vessels.

Of the t i ssue i t i s only n ecessary to say th at i t
resembles a gl ossy , transparen t membrane . I t i s cel
lular and contracti l e .
The sp iculae are m i nu te cal careou s con cretions

,

more or l ess el ongated
,
covered wi th k notted j oi n ts

wh ich bristl e w i th sp ines
,
and of a regul ar determ i nate

form . They possess -th e power of re tracti ng l igh t wi th
i ntense v i vidness

,
and the ir col ou r i s that of the coral

,

though less i n tense on accoun t of the i r th inness. They
are un i formly d is tr ibu ted through ou t the fleshy sub

stan ce we have been descr ib ing, and commun icate to
the coral i ts pecullar and much - pri zed col ou r.
The vessel s form a cl ose compact n e twork

,
which

extends and repeats i tsel f i n th e th ickness of th e crust ,
They are of two k inds : wh i l e some of tol erabl e s i z e
are embedded in th e axis and arranged i n paral l el
l ayers, th e others are more regular and much smal l er .
This vascul ar n etwork has a di rec t and importan t con
nection wi th the polypes, on the one hand, and with
the ax is or central substance

,
on the o ther. I t also

mai nta ins a cl ose commun i cat ion wi th the general
cav ity of the an imal ‘s body by every channel wh i ch
approaches i t, wh i l e th e two ranges of n etwork stretch
towards each o ther a great number of anastomosing
processes.
How do the coral s feed The al imentary flu ids are

con veyed to the an imalcul es whi ch i nhab i t the var ious
cavi t i es of the polypi er by del i cate i ntermed iary canals .
The al imentary flu ids el aborated by the Polypes th em
selves

,
flow i n to the branches of the secondary and

i rregul ar n e twork system
,
and so pass to th e grea t

paral l e l tubes that stretch from one extremity of
th e organ ism to the other

,
and thus supply th e en ti re

c ommuni ty .

W hen one end of a bran ch of l i vi ng coral i s rup
tured or broken

,
a whi ti sh l iqu id immediately gushes

from the w0und , wh ich m ingl es w i th the water, and i s
exac tly l ike m i lk. This i s the fluid al imen t wh ich has
escaped from i ts conta i n ing vesse l

,
charged wi th the

debri s of the organ ism .

*

\Vhat occurs,
” says a modern writer

,
when the

bud produces n ew polypes ? I t i s only i n round wel l
devel oped animals

,
and parti cul arly those wi th branch

ing extrem it i es , that th is phenomenon occurs . The
new organ isms resembl e l i ttl e whi te poi nts p i erced
with a cen tral or ifice. \V i th th e hel p o f the m icro
scol' ie , we d i scover thi s wh i te po i nt to he starred w i th
rad iati ng wh i te l ines

, the edge of th e or ifice bear ing
e igh t disti nctly traced indentati ons . All these organs
are gradual ly enl arged unt i l the you ng an imal has
attained the shrub - l ike or branched aspect bel ong ing
to , and characteristic of, the compound polype or poly~
p ier. The tube i s branch ing, and the orifices from
wh ich the polypes expand d i l ate i n to cup - l ike cel ls .”
True coral s are divided i nto the Jlf elites and the

I sis ; whose ram ifica ti ons are articul a ted , and whose
polypes possess sia; ten tacul a instead of e igh t. These

F iguier, The OceanWorld.

tentacul a are en t i re and unbroken . In th e Melitcs

the axes are knotted or j oin ted a t i nterval s
,
and

covered with a permanen t adher ing crust ; i n the Is is ,
they are etrangles, and cl o thed “ i n a l oose decay i ng
en vel ope. " The t issue of th e former i s stony and

homogeneous ; that of the l atter, i s composed of two
d i sti nc t substances ; the i r Sp i culae are hairy and black
i sh the i r arti cu lat i ons stri ated and cal careous.
The stem of the Isi s i s often u sed i n commerce for

whi te coral ; bu t the struc ture of the two is so dit'ferent
that

,
wi th a glass

,
they may read i ly be d i st ingu i sh ed .

Each coral
,
true or fal se

,
i s a. distinct workshri p

or laboratory of t iny labourers
,
ski l ful

,
numerous

,
and

e ver acti ve ; 9. wonderfu l workshop , where they manu
facture

,
a t one and the same time

,
the or iginal

mater ial , horn or marbl e, which i s i nd ispensable to
th em

,
and th e gracefu l produc ts

,
stems or branches

,

wh i ch are the ir characteri sti c products.
From these explanati ons of th e nature of coral

,
says

Frédol, i t i s e viden t that these polypes more nearly
resembl e pl ants than an imal s. I t i s for th is reason
that they are frequ ently i ncl uded under th e designati on
we have al ready u ser]

,
Zoophy tes, o r an imal plan ts

a des igna ti on wh ich i s exten ded. to a great number of
mar in e Invertebrata.
The po i n ts of resemblan ce be tween these an imal s

and the m embers o f the vegetabl e ki ngdom are as
curi ou s as they are i n teresti ng. To the unsci entific
eye they m ight reasonably pass for petrified pl ants.
L ike v egetables th ey h ave a stem , branches , and twigs
—all covered w i th a veri tab l e bark . Thei r a xes are
horny or cal careous

,
wh il e those of vegetabl es are woody

or herbaceous. In both the tissu e i s .of greater or

l esser sol id i ty
,
str iated

,
channel l ed

,
tw i sted

,
and com

posed of concentri c l ayers . Moreover, th e an imal
bark is spongy

,
and more or less tender, l ike th e

vegetable bark .

The getus represen t buds ; the Polypes, ,
flowers.

The fi laments expand i n rosettes l ike petals ; they
form a l i v ing coral la

,
which al tern ately Opens and shuts.

In th e polypi er
,
as i n the vegetabl e

,
th e el em entary

i ndividual s are si tuated at th e ex trem i ties of the axe s ,
or on the sides

,
or

,
rath er

,
are both termi nal and l ateral .

Fi n al ly , another poin t of resemblance is found i n
the i r mode of reproducti on . Both the coral and the
vegetabl e g ive birth to i sol ated organ isms , eggs or
seeds

,
which detach themsel ves from the paren t mass

,

delvelop gradual ly , and produce a. col ony, whose mem
bers rema in adheren t

,
and , i n success i on , other corals

and o ther vegetabl es
,
that i s to say , other 'col lecti ve

be ings. I t i s the synthes i s whi ch engenders analys i s,
and the analysis whi ch reconsti tutes the syn thesis .
In plai ner language

,
from the add i t ion springs div isi on

,

and from the 'd ivisi on aga i n occurs addi tion . The
many produce th e one

,
and the one

,
i n i ts turn , produces

th e many.

The coral of commerce
,
om " so h ighly val ued by al l

col le c tors of i ertu , i s , of course, the Polyp ier. It is a
cyl indr i cal substan ce

,
much channel l ed on the su rface ;

the l i nes general ly runn ing paral l e l to the ax i s of the
cyl i nder

,
and the depress ions corresponding to th e

an imal ’s body . Exam ine the transverse sect ion of a
polyp i er

, , and you wi l l find i t regularly festooned on
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esteem ed for its v ivid and dazzl ing col ou r. The Ital ian
spec ies is probably not i nfer i or

,
but that of Barbary is

coarser and l ess bri l l i an t.
In commerce four k inds of coral are recogn ized, and

d i st ingu ished by somewhat fan tast ic designati ons , as,
l st, Foam of Bl ood ; 2nd, F lower of Bl ood ; 3rd, F i rst
Bl ood ; 4th, S econd Bl ood . Rose c oral i s very rare
and very dear.

But the l abours of these curious an imal cul es are
producti ve of more important resu l ts than the m ere
decorati on of th e persons of the weal thy and luxuri ous.
Those Speci es whi ch bel ong to th e order Tu'

br
'

porinaz

are the creators of the coral i sl ands of Sou thern seas.
The mann er i n whi ch they work i s tru ly marvel l ous.
Their toi l i s sl ow

,
but i t i s con ti nu ous ; for as fas t as

on e an im al cul e di es another takes i ts pl ace . I t i s n ot
for themselves ; they deri ve n o advantage from thei r ia
dustry ; they are s imply fu lfi l l i ng the functi on s i mposed
upon them by Alm ighty power , and by bu i ldi ng up
ree fs and isl ands

,
wh i ch hereafter may be expanded

i n to conti nen ts
,
hasten ing th e c omple ti on of the grand

sch eme of creati on .

The exami nati on of a coral re ef i s, th erefore , a
p ecul i arly i n teresting study for th e sci en tific observer .
\Vhen the sea has receded from i t for som e tim e i t
becomes dry

,
and appears to be a compact rock ,

exceedingly hard and ragged ; but as soon as th e
waters return

,
and the tide washes over i t

,
myriads of

coral l i nes emerge from hol es wh i ch were previously
i nv isible. They are of great vari ety o f shape and size ,
and i n su ch prod igious numbers

,
that ( says Basi l Hal l )

the enti re surface of th e rock seems al ive and i n
moti on . A very common form i s that of a star

,
with

arms from four to six i n ches l ong, wh i ch i t m oves about
w ith a rapid moti on i n al l d i recti ons

,
probably i n qu est

of food . Captai n Hal l observed som e of a very sl uggish
disposi ti on

,
so that th ey were frequen tly m i staken for

pi eces of rock ; they are gen eral ly of a dark col our, and
from four to five in ches l ong

,
and two or three round.

W hen the rock , says our authori ty, was broken
from a spot n ear h igh - water mark

,
i t was found to be

a hard sol id ston e ; but i f any part were detached at a
l eve l accessibl e to the t ide every day , i t was discovered
to be ful l of worms of al l diti ‘erent l engths and col ours
— some bei ng as fine as a thread

,
and several fee t l ong,

general ly of a very brigh t yel l ow,
occasi onal ly of a

blue col our ; others resembled snai l s ; others were not
unl ik e snai ls and worms i n shape

,
bu t soft

,
and no t

above twen ty- four i nches i n length. The growth of
c oral ceases when the worm which creates i t ceases to
be" exposed to the ac ti on of th e tide. Thus a reef
ri ses i n

’

the form of a gigan ti c caul iflower t i l l its sum
m i t has reached the l evel of th e highest t ides

,
above

wh ich the worm has n o power to carry i ts operat ions
,

and th e reef, consequen tly, no l onger extends i tsel f
upwards . The surrounding parts, however, advan ce
i n su ccessi on unti l they reach the surface

,
where th ey

also must stop . Thus
,
as the l evel of th e highest ti de

i s the e ventual l imi t to every par t of the reef
,
a hori

zontal field comes to be formed coin ciden t wi th that
pl ane, and perpendicul ar on every side. The reef

,

however, cont inual ly i ncreases, and , bei ng prevented
from goi ng higher

,
must extend i tself lateral ly i n al l

torn by atom thus the burthen grew,

ven l ike an infant in the womb
,
till Time

Del ivered ocean of that monstrous b irth
A coral island stretching east and west. 7

d i rect ion s ; and th i s growth bei ng probably as rap id at
the upper edge as i t i s l ower down , the steepness of
th e face of the reef is preserved and i t i s th is c i rcum
stan ce wh ich renders th e

—

coral rocks so dangerous i n
n avigation . I n the fi rst place , they are seldom seen
above water ; and i n th e n ex t , th eir sides are so abrupt
that a sh ip’s bows m ay strike agai nst the rock

"

before
any change of sou ndings i ndi cates th e approach of

danger
f ‘

A popul ar Engl i sh post has described the modus
operandi of the coral l i ne i n el oquent and yet scientifi
cally accurate terms

Mi l l ions of mill ions thus, from age to age,
W ith simplest ski ll , and toil unwear iable,
No moment and no movement un improved,
Laid l ine on l ine

,
on terrace terrace spread ;

To swel l the heighten ing, brightening, gradual mound,
By marvel lous structure cl imb ing towards the day.

Each wrought alone, yet all together wrought,
Unconsc ious. not unworthy instruments,
By which a Hand Inv isible was rear ing
A new creat ion in the secret deep.

Omnipotence wrought in them,

'

wi th them,
by them ;

Hence what Omn ipotence alone could do,
Worms did.

I saw the l iving pi le ascend

The mausoleum of its arch itects,
S t i l l dying upwards as their labours closed
S l ime the mater ial , but the sl ime was turu ’

d
'

l
'

o adamant, by their petrific touch ;
Frai l were their frames, ephemeral their l ives,
Their masonry imper ishab le. All

Life's needful funct ions, food, exertion, rest,
By nice economy of Prov idence
W ere overruled to carry on the process
Which out of water brought forth sol id rock.

In th e Pac ific and Ind ianoceans are four d i ff erent
kinds of coral formati ons , all th e resul ts of the labours
of these m i nute organi c be ings. Dr. Darwin de
scr ibes them as Lagoon islands

,
or Atol ls ; Encircl ing

reefs ; Barrier reefs ; and Coral fri nges. The Atol ls
are only found i n th e Pacific and Indian oceans ; the
others i n every Trop ical sea.

An Atol l i s a ring of coral wh ich i ncloses a
l agoon or c ircular tract of ocean i n its cen tre .

That part of the ring which rises above the water is
general ly abou t a quar ter of a m i l e i n breadth
frequen tly

,
much l ess—and seldom rises h igh er than

from '

six to twel ve feet above the water. Conse

qu ently
,
they

,
are n ot discern ibl e even at a smal l

distance
,
unl ess they happen to be covered with a

l eafy growth of the screw - pin e , palm , and cocoa - nu t .
On th e ou ter s ide th is coral ci rcl e sh el ves down for
som e on e hundred or two hundred yards

,
and the sea

gradual ly deepens to twenty - fi ve fathoms ; beyond
whi ch i t plunges straight down i n to the unfathomable
depths of ocean

,
l ike the preci pi tous sides of an abrupt

vol can i c con e . Even at the distan ce of some hundred
yards

,
says Mrs. Somervi l l e, no bottom has been found

with a sounding- l in e one mil e and a h alf i n l ength .

Capta in Basi l Hall, Narrat ive of a Voyage to Loo Choo, &c.
1 James Montgomery, The Pel ican Island.
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All th e coral a t a moderate depth below water i s
l i ving ; al l above i s dead—bei ng the debr i s of the
l i vi ng masses

,
washed up by the i ncessant acti on of a

seeth ing an d wavi ng su rge.
On th e l agoon side the water is necessaril y calm —as

calm as a mountainv lake on a si l en t summer’s day .

There th e enc ircl i ng coral chapl e t shelves i nto th e
sapph i re waves by successi ve terraces or l edges ; al so
of l i vi ng coral , bu t not of the sam e spec ies as those
wh ich lay the foundations and bu i l d th e ex teri or wall .
I t has been suggested that the l uxuri an t growth of the
l atter is promoted by the perpetual change of water
with wh ich the breakers bring them i n contact. But

th e same cause operates to deprive the whol e of th e
coral i n the i nteri or of th e more nourish ing part of
the ir food ; and sp ec ies of a more del icate k ind and a
sl ower growth take th e pl ace of the hardi er coral l i n es.
The depth of the l agoon varies

,
i n d i fferen t atol ls,

from twen ty to fi fty fathoms
,
the bottom being partly

detri tus and partly l i ving coral . Owing to the coral
growth a few of the lagoons h ave been fi l l ed up ; but,
for th e reason s al ready stated

,
the process is very sl ow,

and the growth of th e c oral is a lso checked by the
depredati ons of var i ous mar ine an imal s . For here , as
i n al l n ature

,
operates the great law that th e prodigal

i ncrease of one genus is always checked by th e i nnate
hosti l i ty of another.
The coral i s of the most vari ed and graceful con

figurations and the most exqu isi te ti nts, whi ch gl eam
beneath the azure waves l ik e a rainbow against a bl ue
sky : dark brown , ri ch l ustrous purpl e, v i vid emerald
green

,
orange

,
pink

,
peach - bloom

,
dazzl ing wh i te .

Among the gay branches of th is submar ine garden
dart fish of the most Spl endi d hues, an d th e whol e
scen e is one of a fairy character, with a pecu l iar an d
Haunting beauty dist i nc ti vely its own .

Lagoon i sl ands are sometimes c ircul ar i n form , but
more frequently oval

,
or el se en ti rely i rregular. They

are frequ ently found in groups ; somet imes they l i e
scattered over the ocean

,
l ike dropped pearl s ; and

very general ly they occur i n elongated arch ipel agos.
I n si ze these “ fairy - rings of ocean ," as they have
bee n happily cal l ed

,
vary from two to n ine ty m i les i n

d i ameter
,
and i sl e ts are frequen tly formed upon these

by the accumulati on of the detri tu s, whi ch the atmos
pheric i nfluences reduce , i n due time, in to a k ind of
soi l

. H ere th e sea- b irds drop a few seeds brought
from remote l ands or oth er i slands ; grasses and
mosses spring i n to ex isten ce ; the palm tre e up l ifts its
sl ender col umnar s tem ; an d before l ong a min i atu re
world i s formed . Those atol ls , whi ch are not fi l l ed
up, furn ish i n th e i r lagoon s th e most adm irable
harbours.
Enci rcl i ng ree fs resembl e atol ls in every respect

bu t th is ; th ey i n cl ose wi th i n thei r r ing one or more
i sl ands

,
general ly moun tainous, at a distan ce of two

or three m i l es from the shore, an d separated by a
chann el two hundred or three hundred fee t i n depth .

Tahi ti
,
th e largest of the Soci ety Islands , i s an i nstance

of th is k ind
.
The lagoon encompassing i t is l ike an

enormous moat
,

” th i rty fathoms deep , and d i vided
from the ocean by a rampart of coral , at a distance
vary ing from half a m i l e to thre e mil es.

X X X V

Barri er reefs only di ffer from the latter i n the i r
posi ti on wi th regard to th e l and. They skirt the shore
i n an e l ongated di rection , l ike the grea t Austral ian
barri er reef, which ex tends one thousand m i les al ong
the n orth - east coast of the con t inen t of Austral ia .

The l ong ocean - swel l of th e Pac ific
,
being suddenly

impeded by this colossal barrier, l i fts i tsel f, says Mr .
Jukes, i n one great con ti nuous ridge of deep bl ue
water, which , curl i ng over, fal ls on the edge of the
reef i n an unbroken cataract of dazzl i ng wh i te foam .

Each l i ne of breaker runs often on e or two miles i n
l ength , wi th n o break percept ibl e i n i ts conti n ui ty.

There i s i n such a scen e a displ ay of power
,
grandeur

,

and beauty
,
which almost ri ses to the subl ime . The

unbroken roar of the surf
,
with i ts regul ar pulsation of

thunder
,
as each successi ve swel l fall s first on the ou ter

edge of the reef, is almost deafen ing , yet so deep - toned
that i t i nterferes n o t with the sl ightest n earer and
sharper sou nd. Both sound and sigh t are such as

to impress him who bears and sees w i th a consci ous
ness of standing in the presence of an overwhelm ing
maj esty an d power.
Coral reefs, or fri nges, are mere edges of coral l i n ing

the margi n of a shore , and as they frequen tly surround
shoal s

,
they are regarded by the marin er wi th j ust

apprehensi on .

Lagoon isl ands , as already stated, are bui l t up by
various species '

of polypes , th e most v igorous be ing
engaged i n th e erecti on of th e e xteri or wal l . Eve n
these

,
however

,
cannot exist at a greater depth than

twenty or th i rty fathoms, and they die immediately
th e water ceases to cover them . Yet the coral prec i
pice shoots down to awfu l dep th s, and though the
whol e of i t i s n ot the work of the coral l i nes , the per
pendicular th ickness of the coral is known to be very
great

,
and to ex tend hundreds of f eet below the depths

at wh ich they cease to l i ve. How i s this phenomenon
to be expla i ned ?
The theory pu t forward by Von Bucb i s, that the

coral r ing i s only th e edge of a submarin e el evati on
crater ; the latter havi ng served as th e foundati on on
whi ch th e an imalcules have raised the i r s tructure . In
support of th i s v iew i ts advocates refer to th e c i rcum
stance of a lagoon isl and having been seen to ri se i n
1825, i n l atitude 30

° accompan i ed wi th smoke ;
and to the resemblance between th e shape of many
lagoon i sl ands and wel l - known volcanic craters.

Another theory— Dr. Darwin's— i s so conci sely stated
by Mrs. Somerv i l l e tha t we shal l gi ve i t i n her words :*
— “ Si n ce there are certain proofs th at l arge areas of
th e dry l and are gradual ly using and o thers s i nking
down

,
so the bottom of the ocean i s n ot exempt from

the general change that i s slowly bringing abou t a new
state of thi ngs and as th ere i s evidence , on mu lti tudes
of the vol can i c i sl ands i n the Pacific, of a rise i n
certa i n parts of th e bas i s of the ocean , so th e lagoon
isl ands indicate a subs idence i n others - changes ar isi ng
from the expansi on and con traction of th e strata under
the ocean bed .

There are strong
,

reasons for bel i ev ing ,
" cont inues

Mrs
. Somerv i l l e, that a cont inen t once occupied a con

siderable area of the Tropical Pacific; and that some
Mrs. Somerville,. Physical Geography.
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porti on of i t s ubsided by slow and imperceptibl e degrees .
As tracts of i t gradual ly sunk bel ow the surface of th e
deep

,
th e summi ts of mountai ns and tabl e - l ands would

remai n as i sl ands of di ff eren t magnitude and elevati on ,
formi ng archi pelagos e l ongated i n th e di recti on of th e
moun ta i n cha i ns . Now the coral l ine wh i ch c onstructs
the ex teri or wal l an d mass of th e reefs n ever bui lds
l ateral ly

,
and cannot ex ist at a greater depth than

twenty- five or th irty fathoms. Hence i f i t began to
l ay the foundat i on of i ts reef on the submerged flanks
of an isl and, i t wou l d be obl iged to bui l d i ts wal l
u pwards i n proportion as the i sl and sunk down , so that
a t length a lagoon wou ld be form ed between i t and the
l and. As th e subsi den ce cont i nu ed the l agoon wou ld
decrease

,
the isl and would dim i n ish , and the base of

the coral reef would s i nk deeper and deeper , whi l e th e
an imal would always keep i ts top just bel ow th e su rface
of the ocean t i l l a t l ength the island would perfec tly
di sappear

,
and a perfect a tol l be l e ft. If the i sl and

were m oun tainous
,
each peak woul d form a separate

i sl and i n th e l agoon
,
and the enci rcl ed isl ands would

have diff eren t forms, which the reefs wou l d fo l l ow
cont i nuously .

Be tween the two hypotheses we leave th e reader to
choose . Probably both may be tru e, an d c ertainly
both are compatible with each other.

SEA ANEMONES .

V ari ous speci es of Sea Anemones
,
and parti cul arly

those wh ich i t i s customary to k eep in Aquar ia , are
represented i n our Ill ustra ti on . F igs 1 , 2 , and 3 are
the Actinia sulcata, which som e authori t i es wi l l n ot
recogni ze as a separate speci es

,
bu t bel i eve to be the

young of Actinz’a eflreta (L i nn aeus) . It i s al so c i ted as
a synonym of Anthea cereus, from M i chael Drayton

'

s

couple t i n his “Polyolbionz
"

Anthea of the flowers
,
that hath a general charge,

And Syr inx of the weeds
,
that grow upon the marge.

Fig . 4 i s th e Phymactz
'

a Sonata Helena , so named by
Mi lne - Edwards from one of i ts favouri te habi tats ;
Fig. 5 , th e Actinia Capensz

'

s of L esson ; F ig. 6 , Actinia,
P eruviana (Lesson ) ; Fig. 7, Actinia. Sanctce Catharina ;
F ig . 8, Actinia amethystina (Quoy ) ; and Fig. 9,
Comactis viridz

'

s (Mi ln e - Edwards) .
The latter , or Green Acti ni a

,
i s an exqu isi tely

beau ti fu l creature ; the br i l l i an cy of i ts hues an d the
extraordi nary graceful n ess of i ts ten tacul ar crown

,

when fully expanded
,
render i t pecu l iarly attracti ve .

Hundreds , says Professor Allmann, may often be seen
in a si ngl e pool

,
and few scen es can g i ve greater del igh t

to the natural i st than th at i n whi ch these l i ttl e Zoophytes
figure , when they unfold the ir emerald and rosy crowns
amid th e algae

,
mill epores , and feathery coral s , the

co- ten ants of the i r rocky home . The Green Acti n i a
i s much esteemed i n Greece , I taly , and Proven ce as
a tabie da i nty .

'Other spec i es
,
as Actinia dianthus

,

A ctinia crassicorm
'

s
,
and Actiniu coriacea “are spoken

of as savoury food.

The fi rst se ction of th e Antiniadee i ncludes the gen era

“Onward they came in their joy, and around them the lamps of
the sea- nymphs,

Myr iad fiery globes, swam pant ing and heav ing ; and rainbows,
Crimson and azure and emerald, were broken in star- showers,

l ight ing
Far through the wine- dark depths of the crystal , the gardens of

Nereus,
Coral and sea- fan and tangle, the blooms and the palms of the

ocean.“

Anemonia
,
Acti n i a , and Metridi um . \Ve proceed to

notice a few of the m ore remarkabl e spec ies.
Actinia viridis has very

_numerous ten tacul a ( some
times not l ess than two hundred) , exceeding i n length
the breadth o f the body , of a beauti ful brown or olive
green

,
wi th a shade of rose at the extrem i ty . The

trunk i s of a greyish green or brown ; the di sc brown ,
with green ish rays . This spec ies abounds i n the
Med i terranean a-md in th e Engl ish Ch an nel. W hen
adheri ng to the sides of a rock a l i ttl e bel ow the
surface of the water— a pos i t i on i n wh i ch i t i s ofte n
found i n the Medi terran ean— th e ten tacl es hang sus

pended as i f the an imal l acked room to ex tend them
i n thei r radiate form bu t when swimming h or izon tal ly
i n a tra i qu i l sea

,
th ey are outstretch ed i n al l di rect ions

,

an d kep t i n a state of con t i nual agi tation . Fully
e xpanded

,
they float and bal anc e themsel ves i n the

water
,
despite i ts i ncessan t moti on, and the anem one

Sparkles i n the emerald depths l ik e a gl obe of fi re .
\Vhen n umbers of them are assembl ed

,
the spectacl e i s

a t once strange and i nteresting
,
recal l i ng to the

spectator’s m i nd the beauti fu l description of Charles

Actinia dianthus (kn own also by a vari ety of
confus ing and perplexi ng synonyms) has
cyl i ndrical body i ts di sc i s marked i n the cen tre w i th
cl avate radi ati ng bands ; the ten tacul a are numerous ,
i rregul ar

,
th e outer of smal l d imensi ons

,
an d thewhol e

form ing an edge or fri nge of th i ck fi l amen ts . I t i s th e
charac ter of th i s speci es to attach i tsel f permanen tly
to rocks

,
sh el l s

,
and other objects i n deep water , or

bel ow low water - mark
,
and i t cannot be removed with

ou t organi c i njury to th e base . W hen contracted , the
body presents a short

, thick , sub - cyl i ndri cal form abou t
three i n ches i n l ength and one and a hal f i n di ameter,
or five in ches i f ful ly expanded . The sk i n is smooth ,
and ei ther of a flesh col ou r

,
un i form ol i ve

,
or yel lowi sh

creamy whi te . A r ing of wh i t-e bands rad iat i ng from
th e m outh ornaments the cen tre of the disc , and is
i n tercrossed by the u sual l amel lae the tentacul a
origi nat ing from the col ourl ess transparent interspaces .
The m arg i n i s en ci rcl ed by a dense fri nge of great.
and Spark-l i ng bri l l iancy

,
c omposed of innumerabl e short

te n tac ul a or fi l am ents
,
form ing a thick, furry ber-der.

The Actinz
’

a mesembryanthemum of John ston , the“

Act-inia equina of L esson , known i n Fran ce as th e Ca l
d

’

ane, i s frequently m e t wi th i n th e Channel on rocks
ly i ng betwee n h igh and low water marks . Its favour
i te l ocal i ti es are those wh i ch the recessi on of th e t ide
exposes to th e ai r at regul ar i ntervals. Its body
measures from two to thre e i nches i n h e igh t, and from
one i nch to one i n ch and a hal f i n d i ameter ; hemi
spherical in shape when contracted , but when d i l ated
resembl ing a bel l p i erced at the summ i t. The ten

h mgsley, Andromeda, and Other Poems.
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xxxv i i i SPONGES.

i n a calm sea. Handfuls of sand steeped i n oil are
thrown i n to the water al l around the fishing- boat ; th e
oi l spreads over the surface, and sm oothens i t, by n eu t
ralizing th e acti on of the atmosphere. The fishers
can then see disti nctly the sponges cl i nging to the’
ocean bed .

Sponge fi sh i ng i s also carr ied on i n the Gul f of
Mexi co , on the Bahama banks ; the d ivers be i ng Eng
l i sh , American , and Spanish . As i n th is region the
sponges grow at an i ncons iderabl e depth

,
the d ivers

have only to l e t themselves drop al ong a mast or pol e
moored to th e boat’s sid e .
The fi sh i ng be i ng over

, the boatmen press th e
sponges t ightly

,
tread them under foo t

,
and wash them

repeatedly
,

fi rs t i n sea- water and afterwards i n fresh
water

,
unti l they are en ti rely cl eansed from their gel a

tinous mucus . Afterwards they are soaked for a short
tim e i n hot water , to free them as m uch as poss ibl e
from the ch loric odour pecu l i ar to th em

,
and due to

the an imal matter absorbed i n the ir fibrous ti ssu e .
The var iou s kinds of sponges wh ich figure i n com

merc e are d istingu ished by d iff erences of appearance
and textu re .
The fine soft Syrian Sponge is remark abl e for its

l igh tness , i ts bl on de col ou r, its cup - l ik e form , and i ts
pecul i ar surface ; wh ich i s con vex , volu ted, and pi erced
wi th in numerabl e mi n u te orifices ; the convex part
furrowed by considerably l arger canals, that p ierce
through the enti re mass. Th is sponge is occas ional ly
blan ched by means of caust i c substan ces

,
acids

,
or

alkal i es ; but th i s process changes its col our and renders
i t l ess durabl e . I t is used for toi l et - purposes, an d i ts
pri ce i s h igh .

The F ine Sponge of (be Archipelago can hardly be
d isti ngu ished from the Syrian , e i ther before or after i t
i s cl eansed ; i t is , however, of greater weigh t, of
coarser texture , and pi erced wi th l arger
holes.

The Hard or Greek Sponge i s i n feri or to both the
preceding, but has its value for domesti c and certai n
i ndustr ial purposes. Its mass i s i rregul ar

,
its col ou r

fawn ; i t is hard, compac t, an d pi erced w i th smal l
hol es.
The W hite Sponge of Syria, c al l ed V eneti an , is

esteemed for i ts l ightness
,
sol id i ty, and regular i ty of

form . In its rough state i t i s brown of col our
,
fine i n

,

texture
,
compac t

,
and firm . W hen pur ified

,
i ts tex

ture becomes l ooser, and its colour yel lower. The
or ifice s of th e great furrow-s or tubes whi ch penetrate i t
are l i ned with rough bristly hairs.
The Brown Barbary Sponge, or M arseileise, when

firs t brought from th e water
,
i s a flattened el ongated

body
,
gelati nous

,
ci rcul ar of shape

,
an d charged wi th

blackish mud. It i s then coarse , hard , heavy, but
compact, and of a reddish col ou r. By s imply washing
i t i n water it becomes round and gl obul ar

,
but st i l l

remai ns heavy and reddi sh . Owing to i ts faci l e ab .

sorpti on of water and remarkabl e strength, i t i s much
esteemed for domes t i c uses.
Other sorts of sponge are very abundan t.
These are— th e Bl onde Sponge of the Arch ipelago ,

whi ch must not be confounded wi th the V enetian the

Hard Barbary Sponge ( or Gelina) , occas ional ly im
ported in to England ; the Sal on ica Sponge, whi ch i s
only of medi um qual i ty ; and the coarse , cheap , Bahama
Sponge from the W est Indi es .
Regarding SPONGES as apolypiferous zoophytes, Dr.

Gran t has arranged them i n the fol l owing grou ps
I . Groups of which the Constituent S tructure is

known.

Spongi a ; Cal c ispongia ; Halispongia ; an d Spongi l l a .

II. Groups depending on Characters of Surf ace
or General F igure.

Geodia ; Coeloptychium ; S iphon ia ; Myrmecium
Scyphia ; Eudea ; Halirrhoa ; Happali

-muus; Cne
midium Ierea Tethium.


