


INTRODUCTION

THE chapters contained in this book appeared
or iginal ly in the pages of the L eisure Hour. They
have been cons iderably en larged and very care
fu l ly revised . In thei r original form they were
purely sc ien t ific , and th is form they retain un

al tered in the i r new dress .
The Comm ittee of the Rel ig ious Tract Society

have for nearly a century past done al l in thei r
power to place with in the reach of thei r readers
accurate informat ion on sc ien t ific and historical
subj ects no less than on those which are purely
rel igious. But they exist mainly for the last named
purpose , to preach in every poss ibl e way through
the print ing press the Gospel of J esus Christ ,

‘ the
power of God un to salvat ion to every o ne that
bel i eveth .

’

They re issue these scientific chapters under the
convi ct ion that the facts so sk i l fu l ly accumu lated
and set forth by the author of Ponds and Rock

Poo/s test ify in a wonderfu l degree to the power
and wisdom of H im “ who made heaven and earth

,

the sea and al l that i n them is ; who keepeth
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t ruth for ever.’ They are placed at the d isposal
of al l who care to make use of them ,

in the hope
that they may l ead the reader to say w i th the
Psalmist of old O Lord . how man ifold are Thy
works ! In w isdom hast Thou made them al l :

the earth is ful l of Thy r i ches . Y onder is the
sea , great and W ide

,
wherein are things creeping

i nnumerabl e
,
both smal l and great beasts. These

wait al l upon Thee
,
that Thou mayest give them

their meat i n due season . That Thou givest unto
them they gather Thou openest Thi ne hand , they
are sat isfied with good

1 Psalm civ . 24
—28 .



THE BEGINNINGS OE Lye.

THE MicrcoaAQUARIUM



If Creatures of so low an Orde r in the great Scale of Natu re are

endued w i th Facult ies to enable them to fi ll up the i r Sphe re o f

Act ion with such Propriety , we l ikew ise , who are advanced so m any
G radat ions above them , owe to ou rselves, and to Him who made us

and all things, a constant Appl icat ion to acqu i re that degree o f

Recti tude and Pe rfection to wh ich we also are endued w i th Facult ies
ofattaining .

’ ELL I S, zVa/u ral Hz

’

slozyof Cora/lines .
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PO NDS AND RO CK PO O LS

CHAPTER I

POND AND ROCK -POOL HUNTING

T is a good th ing to own a m icroscope ;
i t is a far better th ing to use the m i cro
scope one owns so as to make it a co n

tinmal source of in terest . Un fortunately
there are many persons who possess a tolerably
good instrumen t, to whom it has never been any
thing better than a sc ient ific toy. When fi rst
acqu i red

,
whether by pu rchase or as a present

,
i t

was probably used pretty frequently ; but when
the novelty had worn o ff, and the

‘ col lection of
sl ides ’ had become fam il iar

,
the m icroscope was

gradual ly neglected
, and i n very many hom es the

mahogany box contain i ng it has been left stand ing
on a shel f t i l l i t i s th ick ly covered with dust, or the
instrument has been placed under a glass shade on
the s ideboard

,
to serve rather for ornamen t than

for use
,
and to bear s i lent test imony to the

‘ sc ien tifi c ’ tastes of i ts owner .
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This state of th ings arises, in n in e cases out of
ten

,
not so much from the fau l t of the owner, as

from his want of knowing how to take up any
defin i te l i ne of invest igat i on fai rly easy to fol low
ou t

,
yet offering cont inua l novel ty and unceas ing

interest
,
and capable by the accum u lat ion of facts

of rendering pract i cal service to sc i ence . There are
many such : and in the hope that some may be
induced to take up on e which is perhaps of al l
others the eas iest to enter upon

,
wh il e i t has always

been found o ne of the most permanen t ly in terest ing ,
these papers, deal ing with microscopic aquat i c l ife ,
have been in part rewritten

,
am pl ified

,
and given

the d ign i ty of book - form . The facts recorded and
the h ints given are for the most part the resu l t of
persona l experience .

F i rst of al l
,
pond -hunt ing is an art which i s on ly

acqu ired by d int of experience . One may j ot down
h ints for beginners

,
but i t is only by that

one becomes a col lec tor . We have it on Dogberry’

s

authority that ‘ to wr ite and read comes by nature
the authors of som e works on pond - l ife wou ld seem
to be of a simi lar Op in i on wi th regard to col l ect i ng

,

for thei r d irect ions amount practi cal ly to th is Pu t
a w ide-mou thed bott l e i n your pocket when you go
for a walk ; from the fi rst pond you come to take
out some of the vegetat ion on the poin t of your
walking- stick , and drop i t into the bott l e , which is
previously to be fi l led wi th water . ’ Voilé tou t.

Pond - l ife is so abundant
,
that even th is haphazard

method of procedure may now and then be attended



POND AND ROCK-POOL HUNTING 1 3

w ith some measu re of success, but it has no cla im
to be cal led col lect ing . The pond -hunter must
learn how to hunt h i s ponds.
To do th is some appl iances are necessary, wh i ch

may be e ither pu rchased or home-made . The most
usefu l are general ly fi tted to What is common ly
cal l ed a ‘ pond- sti ck ’ or ‘ col lect ing - st i ck

,

’ which
may be purchased complete for ten or twelve
sh i l l ings . This d i ffers l i tt le from an ord inary
walking- st i ck i n appearance , but is fitted with
a screw ferru l e

,
wh ich , when removed , a l lows an

inner
~

j o inted port ion of the st ick to be drawn out
,

so that the total l ength of the apparatus in work ing
order is about six feet . The end of the extensi l e
port ion i s t ipped w ith a smal l brass tube , fi tted with
a hol low screw

,
and into this the various fitt ings are

Screwed. The bott le (fig . holding two or three
flu id ounces . i s hel d t ight ly by a ring between the
curved jaws of the
cl ip

,
Which is scr

'

ew
'

ed in to the end of

th e exten s i l e part

of the st ick describ

ed
'

aBOVe . Another
form of holder, hav
ing a ring into wh ich

a screw-neck bottle fits , is somet imes employed.

But th is is open to the serious obj ect ion that such
bottl es

,
i f broken

,
are not eas ily replaced, wh ile the

ord inary bott les can be pu rchased in any vi l lage

that boasts a Chemist
’s shop . This col l ect i ng-bottle

FIG . L — CO LLECTI NG -BO
’

I‘T LE AND CLIP
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i s used i n vari ous ways, accord ing as one wi shes
to procure organ ism s that frequent the top of the
water — as do the En tomost raca in sunny weather,
or to gather m aterial from a greater or less dep th

bel ow the surface . In the former case the mouth
of the bott le is held at righ t angl es to the top of
the water

,
th en partial ly submerged , and two or

three horizontal sweeps are made . In the latter
case the mouth shou ld be held paral lel to the
su rface

,
and the inverted bottl e plunged i n to what

j udged a sufficient depth . A turn of the wrist
wil l th en br ing the m ou th into the same pos it ion as

before , and by this means a gathering can be taken
at any requ i red depth .

I t w i l l be eviden t , however , that the water thus
s imply dipped up in a bott le

,
even from the ri chest

pond
,
wi l l bear as large a proport i on to the prey

taken as did the sack to the bread in Falstaff ’s
tavern bi l l

,
and that som e m etho d of concentration

i s necessary , i f one does not wish to be overburdened
on the journey home . This may be effected in
various ways . A plan adopted by some good
col lectors is to have another bott le of abou t the
same capaci ty , i n to the neck of wh ich a cyl inder of
very fine copper-wire gauze is i nserted . Down the
centre of this rol l the water taken at success ive
dips i n the ord inary col lect i ng-bott le is s l owly
poured . The wire retains the captu res

,
and the

waste water runs ou t at the neck (fig . By th is
means excel len t ‘ broth — the col lector’s name for
water swarming with l i fe — may be obtained . The
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c red i t of the plan is due to M r
. J . D . Hardy

,

the i nventor of the flat bottle described
on p . 25 . A ‘ fi ltering

-bottle ’ i s a lso so ld
‘

for the

same purpose , but the price is rather high .
For

about a s hi l l ing a resourcefu l man can provide
h imself with a home -made art ic le qu ite as effect ive
as one that wou ld cost at
least a crown . Get a c lear
glass bott le wh ich holds
abou t a quart — some of
those in whi ch preserves
are sold wi l l answer the
pu rpose very wel l . The
other materi al s necessary
are a thick co rk ~ a bung
in fact — two funnels

, and

abou t a foot of i nd ia
rubber tubi ng. The mouth
o f one funnel i s covered
wi th musl in of the k ind
known as mu l l

,

’ fi ne FIG . 2 . W I R E GAUZE STRAI NER
enough to preven t any
th ing but the water from passing through ; both
the fu nnels are fi tted into the bung and that fixed
fi rmly into the neck of the bott le (fig . The
smal l end of one funnel shou ld projec t two or three
inches above the bung ; to th is the tubing ,

which i s
to act as a s iphon

,
i s attached , and the apparatus

is complete . The method of using it is obvious '

the Water col lected is poured into the funnel (a),
and when it rises a l i tt le

"

above the imuslin-covered
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mouth of the other funnel , th e Siphon may be started
and the surplus water drawn o ff, the musl in at b

prevent ing the animal s from being al so carr ied
away

.
I t is a good pl an to fi t a looped hand le of

string round the neck of th is bott le , so that i t may

be readi ly carried from place to place .

In sweeping along water- plan ts w ith the col l ect
ing-bottle

,
insect l arvae

,
sna i l s, beet les , and water
sl aters w i l l frequent ly be
taken

,
and as many of

these will not be des irabl e
occupants of the m icro
aquar ium wh ich is to be
the resu l t of ou r pond
hunt ing

,
it becomes neces

sary to keep them out of
th e larger bott le , or to
have a ready means for
removing them . O ne of
the best plans for keep ing
them out is to cut a c ircle
of perforated z inc (about
ten holes to the l i near
i nch), and d rop it into the

funnel (a), so as to be held t ightly by the sides j ust
where they begin to converge . O r the an imals
may be removed from the col lect ing- bott le by
means of a dipping- tube— a necessary implemen t
i n th e pond-hunter’s outfi t

,
and one wh i ch merits

a few words of descript ion . Its mater ial is glass ,
and its shape may be a s impl e cy l inder (fig. 4 , a).

n o . 3.
— FlLTERING-BOTTLE



POND AND ROCK - POOL HUNTING 1 7

or one end may be tapered (c), or tapered and

curved I ts use requ i res a l it t le pract ice. The

tube is held fi rmly between the thumb and the
th i rd and fourth fingers of e i ther hand , wh i l e the
index finger i s pressed fi rmly on the top . Most
people natural ly prefer the right hand, but it i s
well to accustom oneself to use the right or left

FIG . 4.
— TH REE FO R M S OF THE DIPPlNG-TUBE. M ETHOD OF

US I NG IT

ind ifferently. The open end is then put into the
water j ust ove r the obj ect to be secured , and the
index finger l ifted . The rush of water into the tube
wi l l carry the obj ect i nto i t , and if the finger be
aga in appl ied to the top

,
th e pressure of the atmo

sphere w i l l prevent the water from escap ing when
B
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th e tube w ith the captured an imal is l ifted out .

Th is instrument wi l l a lso be found usefu l i n t rans
ferr ing an imals from one j ar to another, or in p ick
ing up obj ects from the bot tom of the aquarium ,

and very l i tt l e pract ice wi l l render th e task easy .

The ring and net with tube attached (fig. 5) is
the form of col lec t ing-bottl e general ly adopted by
members of al l fie ld- cl ubs i n and near London .

The d iameter of the r ing
,
which fi ts the top of the

2 inches

n o . 6 .
— PA1‘TERN 0? NET

FIG. 5 .
— R1NG AND NET

col lect ing-st ick
,
is s ix in ches ; the mater ia l of the

net is mul l muslin , coarse enough to a l low water to
flow through readily. F ig . 6 shows the pattern of
the net , the top and bottom measu rements being,
of cou rse , taken along the cu rves . The top part is
sewn o n to the brass ring , and when th e s ides are
st itched neatly together the net is complete . The
tube,which is flanged at the top , is about three and
a hal f inches long and one inch i n d iameter

,
and is
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affixed to the narrow end of the net by an ind ia
rubber umbrel la ring . The great advantage of th is
method of col lect ing is that the water is strained
out at each successive sweep or d ip

,
and t ransferred

without further t roubl e to a larger receptacle . No
one can u se the net in any ordinary pond without

capturing suffic ient to reward h im for his trouble .
A ring th ree inches i n d iameter

,
wh ich can be

eas i ly carried in the pocket
,
i s employed by some

col lectors , and the sponge-bag may be appropr iated
as a su itable waterproof case for it— th at is

,
i f the

house-mother does not obj ect . Trembley
,
so wel l

known for h is i nvest igat i ons on the Hydra
,
was

qu ite aware of the advantage of us i ng a net i n
col lect ing water-fleas to feed the polyps on wh ich
he was experiment ing . But he does not seem to
have used the bot tl e

,
wh ich i s the natural comple

ment of the net
,
when one wishes to see what has

been captu red .

This apparatus is used to secu re free- swimming
Infusor ia and Rot ifers and Entomostracans . For
the lat ter a su nny day shou ld , i f poss ible, be chosen
for then they come in swarms to the surface

,
and

may be cl ipped up with very l ittl e t rouble . Indeed
,

at such t imes the common water- flea actual ly dis
colours the water

,
and from its very abundan ce

offers l i tt le sport . But there are other and rarer
forms wh ich may be taken at such t imes . Wh er
ever a gleam of sunsh ine fal ls upon the pond , there
the net is to be plunged in and swept across t ime
after t ime, ra is ing i t when withd rawn sl ightly above

B 2
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the surface, so as to al low the waste water to flow
through the musl in . But lest the rap id outflow
should l eave the an imals taken stranded on the
s ides of the net

,
it is advisable after every three or

four d ips to l ift i t comple tely o ut of the water with
a sharp j erk

,
and impart to i t a c i rcul ar mot ion

just as a cook would shake the hand le of the pan
before turn ing an omele t— so that the vortex thus
created in the water in the net may carry them
down in to their glass p rison . The col lector shou ld
look at the bott le pretty frequently, and when i t is
crowded should at on ce t ran sfer the contents to
a larger receptacl e

,
in whi ch a l i tt le aquat ic vegeta

t ion must be placed .

I t may be wel l to note here that i t is a bad
plan to carry the store - bottl es part ly fu l l for any
distance i n our basket or bag

,
for the shaking of

the water wi l l probably destroy a large proport ion
of the an imals contained there in . The pond -hunter
shou ld also h ear in m ind the fact that over-crowd
ing is as bad for minute organisms as it i s for
human be ings . No ru l e can be laid down on th is
point

,
but he wi ll soon learn by experience how

much animal l i fe a bott l e of any given d imens ions
wi l l safely hold , and he wi l l err on the r ight s ide if
he fal ls below rather than exceeds these l im its .
If the day be dul l the edge of the banks should

be careful ly swept w i th the n e t , and some E ntomo
stracans wi l l certainly be taken

,
for i t is hard ly

poss ibl e to find a pond in which some species at
least do not ex ist . The net shou ld also be plunged
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store -bottle run through it by means of a d ipp ing
tube (fig . The In fusoria and Rot i fers wil l pass
into the saucer

,
while the Entom ostraca wi l l be

retained by the gauze . In order that these may
not be lost

,
the strainer should be d ipped from t ime

to t ime in a wide -mouthed j ar contain i ng water, and
thei r l ively mot ion s as they swim away wi l l show

that they have taken l itt l e harm from the process .
When the conten ts of the store -bott le have been
stra ined

,
the water i n the saucer is to be put in

tubes or smal l bott l es
,
and a l itt l e ‘ soup

’

i nt ro
duced dai ly

,
if poss ib le

,
for the nourishm en t of the

t iny capt ives . Theoret i cal ly th is ‘ soup
’

shou ld
be prepared by pound ing aquat i c vegetat ion
preferably Anacharis or Chara— in a m ortar, and
strain ing the resu lt th rough fine musl i n ; pract ical ly
bru is i ng it between the fingers and thumb , and
al lowing the l iqu id to drop into the water , wi ll
answer every purpose .

Some of the free - swimming organ isms may be
m e t with in alm ost every pond ; but where possibl e
those ponds shou ld be chosen which are more or
less shaded by trees

,
and in to which fal l ing leaves

d rop and decay . Cat tle -pools and horse -ponds
shou ld be searched for some of the larger Infusoria
and some Rotifers , Wh i le other form s wi l l be found
in clear water

,
so that the col l ec tor w i l l do wel l

,

when on a hunting expedit i on , to pass no pond
without taking a d ip . A gl ance at the col lect ing
tube with h is pocket - l ens wi l l show whether the
animal s are abundant or not. I n every d istr i c t

,
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however, there are wel l -known hunt ing-grounds
as , for in stance , Epp ing Forest or Hadley Wood
near London . K nowledge of these wil l best be
gained by membersh ip of one of the many fie ld

clubs that ex ist al l over the count ry
,
for this wi l l

bring the col lector into personal i ntercourse wi th
those al ready devoted to th i s pu rsu it .
One other imp lement is sold with the col lect ing

st ick . This i s a double- curved knife or cutt ing

FIG . 7 .
— GU ‘I‘T I NG-HOOK FIG. 8 .

—DRAG

hook (fig.
i t i s also screwed into the extens i l e

j oint of the st i ck
,
and is used for detach ing and

secu ring weeds that l ie at some l it tle distance from

the shore .

The drag (fig . 8) consists of a group of three or

four hooks— not too sharply po inted , and for obvious

reasons not barbed— round the shafts of which
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a lump of lead has been run . I t is fu rn ished at
the top w ith a m etal loop or eye , to wh ich a long
piece of stout str ing is attached. Th is appar
atus

,
when thrown in to a pond , wi l l detach and

br ing to l and float ing vegetat ion , and thus supe r
sedes the ‘ cutt ing-hook. I t wil l al so secure
branches and twigs from the bottom of the pond,
and detach and bring up submerged plants, and
on the material so secured m any of the cho icest
spec imens of pond - life are found . We shal l
be certai n to get m any of the Vort icel l idae or
Bel l Animal cules

,
the commonest of the sess i l e

Infusor ia
,
and
g
ertainly as beaut i ful as any. The

l iving vegetat ion wil l probably yiel d tube-dwel l ing
Rot ifers , while the dead

'

branches are favourite
haunts of P l umatel la . The stems and leaves of the
common Water- l i ly (s p/zar when brought
up by the drag

,
should be carefu l ly exam ined for

Alcyone lla and L ophopus respect ively ; and the
latter should also be l ooked for on the under
surface of the l eaves of any dead vegetat ion

, especi

al ly on the w i thered l eaves of the water-planta in .

Of the l ivi ng vegetat ion brought up
,
that w ith

finely d iv ided leaves i s m ost l ikely to y ield profit
abl e results . The common -crowfoot (Ra
mmculus aquatz

’

lz
’

s) i s abundant almost everywhere
Milfoil i s no t so common ; nor is
the Hornwort (Ccm lop/zyllum ria l/0 3 21711). Both
the Autumnal and th e Vernal S tarwort
d urum/lab s and C. w rua) are good ; but the corn
monest water-plant in m ost parts of the country is
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the Canad ian Water—weed (Anacharz
'

s alsz
'

lzastrum ),
usual ly known by the generi c name Anacharis ,
and , rou nd London at l east , the under- surface of
its l eaves appears to be a favourite dwel l ing-p lace
for tube-bu ild i ng Rot ifers . The stems and branches
of Chara and N i tel l a are al so to be looked over.

Quite recently a bed of the former plant, i n o ne of
the London parks

,
posi t ively swarmed w ith Flos

cu l es
,
and spec imens of S tephanoceros have been

obta ined from the same l ocali ty .

But suppose that the drag has brought to bank
a mass of weed and twigs . What is to be done
wi th i t ? A l l cannot be taken home , and even i f it
cou ld

,
probably only a port ion would have on i t

m icroscopic l ife enough to make the labour profi t
able . Some plan of exam ining the weed is wanted .

This i s to hand in Hardy’s ‘ flat bottle .

’

From
a sl ab of vul can ized rubber

,
s ix inches long by fou r

inches wide
,
and hal f an inch th ick , a block is cut, so

as to l eave a - shaped frame, of wh ich each

l imb is to be hal f an inch square . Over this on each
side i s cemented a piece of glass . Marine glue
and vari ous other substan ces have been tri ed , but
the inventor found that l ard d id ‘ almost as wel l as
anyth ing

,

’ for a port ion of the rubber d issolved i n

the lard , forming a kind of cement .

Another good plan is to carry hal f a dozen corked
glass tubes

,
three inches or five inches long, and one

inch in d iameter
,
eas i ly pu rchased for a few pence

wherever glass apparatus is sol d . One of these may
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be used for examination
,
and the others as s to re

tubes . Three such tubes may be carr ied in a sl ip of
cloth wi th d ivisi ons or compartmen ts, som eth ing l ike
a m agn ified ‘ hussif

,

’ or in one of the oval t i n s i n
wh ich tobacco is sold . One tube is i nserted in each
compartment

,
and the whol e may be rol l ed up and

carried in the breast—pocke t . A pai r of forc eps for
handl ing sm al l p ieces of weed and a pipette should
be added . The ch ief obj ec t i on to the glass tubes
is that thei r convexi ty renders obj ects a l it tl e d is
to rted,

but th is may be obviated to a great extent
by j udic ious man ipulat ion

,
and the col l ecto r wi l l

soon learn to recognize the larger forms of tube
dwel l ing Roti fers . Having fi l led the flat bottle or
the tube n early fu l l of water

,
a p iece of weed should

be dropped therein . As th is fal ls to the bottom the
vessel i s to be held to the l igh t and the weed care
ful ly examined with ahand- lens . (TheS tei nhei l achro
matic i s undoubted ly the best lens . but it i s rather
expensive ; a s impl e pocket -magn ifier with three
powers

,
of from two - i n ch to one—i nch focus

,
i s sold

by m ost O pt ic ians for som eth i ng l ike 35 . 6d .) One
of the fi rst things that wi l l probably att ract atten
t ion is that the stalk and the under- s ide of some of
the l eaves are dotted

,
or perhaps covered with what

looks l ike a th in layer of white fluff. I f th is be
watched closely parts of the l ayer wil l be seen to
con tract and expand , and the weed may be trans
ferred to a store-bott l e wi th the forceps

,
for we have

secured some Vort i cel la . If the hand-magnifier

shows what seems to be a m in iature tree
,
with
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l iv ing branches that at one moment are extended
and the next contracted, or i f the whole mass s i nks
i nto a minute fluffy bal l

,
th is w i l l be one of the

soc ial forms belonging to the fam i ly Vorti cel l idae .

and the spray whereon it is must also be taken home .

Perhaps on the under- su rface of an An acharis l eaf
,

or on the leaflets of Myriophyl lum
,
t iny tubes may

be dotted here and there ; these are the hom es of
some of the tube -bui l d ing Rot i fers

,
probably Mel i

certa or L im n ias, and they too wi l l go in to the
store-bott l e . And if the col l ector can discover
m inute glassy sacc iform tubes

,
he may be sat isfied

that he has obtained specimens of F loscu lari a or
S tephanoceros

,
two of the most exqu isitely beau

t ifu l forms of pond - l ife. Where these are found
they are genera l ly plen t i fu l . A col lector recently
gathered from a pond in Epping Forest some con
ferva whi ch was studded wi th Stephanoceros

,
and

when the t iny fi l aments were dropped into a tank
they looked for al l the world l ike m in iature clothes
l ines on wh ich fai ry garments were pegged out.
For th i s reason

,
and also because free- swimm ing

Rotifers are also found thereon , some of the thread
l ike conferva should be taken , but it should be kept
i n a bottl e o r j ar by i tself

,
or it wil l mul t ip ly so

rap id ly as to become a nu isance and ki l l other

form s of vegetable l ife .
I n deal ing w ith dead vegetat ion the procedure

is precisely s im i lar
,
but the obj ects to be looked for

are d ifferen t . Every part of the stem should be
narrowly sc ru t i n i zed for th e tubes of P lumatella,
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which may often be found encrust i ng branches at
the bottom of ponds . Some l ittl e pract ice is re

qui red before th ese tubes can be read i ly made out ,
but i f the col l ector sees a brown ish branch ing m ass ,
the stem or twig on which i t i s shou ld at once be
secured

,
for even if the an im als be dead , there may

be statoblasts in the tubes which may develop in
the aquarium . I f the drag has brought up the
stem of a water- l i ly, with a col ony of Alcyonella,

this wi l l be recognized at once
,
for i t often forms

masses a foot long and six i nches i n C i rcumference
at the th ickest part

,
tapering off towards each end .

If any i s brought away , the best pl an i s to cut
a s l ice out of the m idd le of the colony and put it
in a large bottle ful l of water , carefully ref-turn ing

0111” part to t/ze pond.

Among other requ iremen ts m ust be ment ioned
a piece of mackin tosh abou t one yard square . This
may be bought for a sh i l l ing at any shop where
wa terproof goods are sold , for the colour or pattern
is a matter of i nd i fference . I t w i l l be found very
handy for kneel ing on by the si de of a pond

,
i n

order to reach the leaf-bearing mosses growing on
the banks

,
or the rootlets of wi l l ows actual ly under

water . I t is in such s i tuat i ons that som e of the
mos t beau ti fu l Polyzoa may often be found . A

m ass of moss or root l ets i s to be detached
,
withou t

squeez ing i t, and if i t is then exam i ned bit by bi t
the branch ing horny or parchm ent - l ike tubes wi l l
be seen . I t is much more diffi cu l t to detect them
on the wi l low rootl ets than on the moss

,
for the
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should be pressed into service . He wi l l want
bes ides som e stout copper wire , a pai r of pl iers ,
and a couple of ind ia- rubber umbrel la r i ngs . A

very moderate amoun t of m echan i cal ski l l wi l l
suffice to twist the wire into the shape shown in
fig . 9 , The umbrel la ri ngs are to be placed on the
end of the stick

,
and the wi re 6b passed between

them and the st ick . The loop (a) may be sm al l
enough to hold an ord inary two or three - oun ce
col lect i ng-bott l e with flanged neck (fig . or large
enough to take a net and bottl e (fig .

FIG. 9 .

— w1m~: BOTTLE-HOLDER

As to store-bottl es
,
provided that these are of

fai rly Clear glass , wide-mouthed , and fu rnished
with t ight -fi t ting stoppers , shape and s i ze are no t

very materia l . A druggist’s bot t l e
,
of a capac i ty

of from six to e ight ounces
,
wil l be found a con

venient form . Of course
,
every pond - hunter wi l l

carry a pocket -kn i fe
,
wh ich should have one

stout blade for cutt ing o ff the root l ets previously
spoken o f

How is the outfit to be carr ied ? A smal l b lack
bag with a square open ing is a good receptacle

.

The bott les may be carr ied in it safely i f wrapped
in paper ; or loops of tape or wide elast ic may be
sewn to the l i n ing to keep them in position

.
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Baskets of various forms are also used , and though
these do not look so well as a bag , they are qu ite
as conven ient

,
and less expensive. A satchel with

l i n ing d ivided into compartments for the bott les
and tubes , and a pocket for the mackintosh and net ,
offers a conven ient method of carrying the necessary
equ ipment . But th is is a matter i n which every
one must consu l t his own taste

,
and the col lector

wi l l soon l earn by experience to adapt h is outfi t to
wants .
The publ i cat ion of these papers brough t the

writer much i nterest ing correspondence . The fol
l owing is quoted to give some idea of the apparatus
used by a Fel low of the Royal M icroscopical Soc iety
i n the N orth : ‘Each col lector has h is own fad in
regard to apparatus , &c . M ine is a very simple one .

I have a coat made with a large pocket in the
sk irt l ined with waterproof Cl oth . I have pockets
i ns ide and outs ide— as many as the tai l or can find

room for. Then
,
a waterproof bag with a broad

leathe r strap to go over the shoulder. The i ns ide
has elast i c st i tched in loops to hold about a dozen
tube bott les such as are used by chemists for pi l ls .

These are usefu l for any rarity . Then beneath

these bo t t les about half a dozen two - ounce or four
four-ounce bottles fi t . I find the finest s i l k used
by m i l lers better and stronger for the net than
cambri c or musl in

,
and I use i t double to give

greater strength . I t i s not attached to any bot t le ,
and round the front of the ring i s a brass saw
shaped scraper

,
wh ich is very usefu l for sc raping the
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sides of bridges
,
roots of trees

,
walls, &c.

, under
water

,
the net catch ing what the scraper detaches.

declared i t the best st i ck ou t . For col lect i ng
swimming th ings I merely s ieve the water with the

net
,
l ett i ng the water ru n through . I then inver t

the net w ith the finger
,
and wash ou t conten ts i nto

a wide-mou thed bott l e
,
and thus get Rot ifer broth

as st rong as desi red .

’

A good deal of what has gone before as to pond
hun t ing is appl icable to rock-pool h unt ing , but
whil e the former is general ly the occupat ion the
latter may serve for occupat ion during a seas ide
hohday.

Every col lector has h is own methods , wh ich he
natural ly considers the bes t and undoubtedly they
are the best for /zz

'

nz
,
for the s imple reason that use

has become second n ature
,
and he goes to work , so

to speak
,
autom at i cal ly , without reflec t i ng why he

does thus or thus.

The fi rst thing to be considered by the beginner
is outfit , for personal wear , for the capture of the
game

,
and for its exam inat ion and preservat i on .

The Rev . Thom as H incks , one of the greatest
au thorit ies on Bri t i sh Hydroid Zoophytes , himself
an enthusiast i n the work

,
says that the Col lector

should be ‘ clad in garments that an old c lothesman
would hard ly covet and must be total ly ind i fferent
to appearances , as i ndeed he wi l l be i f he is a t rue
natural ist .

’

While accepting this d ictum hearti ly
for himsel f, the wr iter mentions it here as a counsel
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of perfection rather than an absolute ru l e . The
garments shou ld be warm

,
i f old, and noth ing bu t

wool len should be worn . The hat or cap should
be of soft mater ial ; Opin ions d i ffer as to the brim
or peak— if narrow or smal l it affords but l ittle pro
tection aga inst the sun’s rays , if broad it is apt to
d ip into the water when one bends over rock pools .
Every one must pl ease h imself as to boots or shoes .
As i n walking over rocks covered with weeds it is
practi cal ly imposs ib le to keep the feet dry

,
many

people use canvas- shoes
,
which let the water run out

again as eas i ly as they admit i t, and keep a pai r of
boots and dry socks for the j ourney home from the
shore . But if one dec ides to wear boots , these
should have no nai ls

,
for a person unaccustomed

to walk ing over fucus - covered rocks wil l find the
task eas ier and safer in boots without nai ls . Nor
is i t w ise to trust to a walking - st ick for support ;
th e body should be balanced by the arms, and in
th i s case

,
as in most others , pract ice makes perfect.

For the captu re of free-swimming organisms the
col lector wi l l requ i re a sti ck and net , such as were
descr ibed on p . 1 8 . With th is apparatus he wi l l
be able t o sweep the rock pools for Infusorians,
Rot i fers

,
and smal l C rustaceans— marine water

fleas ; and on boat ing excursions, i f the net be
al l owed to hang l ightly i n the water many Medusans
wi l l probably be secu red . Surface skimmings at
sea shou ld always be taken , as in warm weather
these wi l l probably yiel d Noct i luca , which was
known i n the early part of the century as the marine
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n ight- l ight . One m ust have a strong-bladed kn ife
for detaching spec imens from the rocks , and a store
of glass bottles , to quote M r. H incks again , rang
ing from the homoeopath ic tube to the pickl e-j ar.

’

Personal ly
,
the line is d rawn below pickle-j ars.

Bottles of the capacity of ten or twelve flu id ounces
wi ll be probably found large enough ; but they
shou ld be w ide-mouthed, so as to take w ithout
difficul ty a good- s i zed spray of seaweed that may
have on it del icate zoophytes

,
for gentle handl ing is

a necess ity with creatu res so extremely frag i le that
a touch would crush them . These bottles may be
carried in any fash ion that p leases the col lector

,
so

that it be not in the pockets . There are two good
reasons against such a m ethod of t ransport : the
heat would probably ki l l a good manyof the
an imals col lected

,
and moreover there is the

danger, when one is l eaning over or lying down
by the s ide of a rock pool , that the bottles may
sl ip out of one

'

s pocket and be smashed upon the
rocks, or that the i r inverted posi t ion wi ll al low the
water to run out— an acc ident that happens to most
peopl e when they begin col lec t i ng. I f one has the
necessary courage

,
i t i s wel l somet imes to d ispense

w ith a coat , using in stead the common blue j ersey
usual ly worn by fi shermen and sail ors

,
or a card igan

j acket .

A basket of som e k ind is as good a means of
carrying the necessary bottl es as can be des i red.

The spaces between them should be fi l l ed w ith
coarse damp seaweed— the common B l adderwrack
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(Fucnr wesz
’

cn/osns)— to keep them cool and to
prevent their j arr ing aga inst each other

,
and couse

quent breakage . I n add i t ion to the basket
,
a satchel

s l ung over the right shoulder wi l l be useful . I f the
inter ior is d ivided into compartments by stout j ean
l in ing, room may be found for three ten -ounce
bott les , fou r four- inch tubes, and large wooden and
sma l l brass forceps . There shou ld be a pocket in
front to take the net when out of use

,
and two smal l

st raps to fasten the flap securely. A geological
hammer and a cold Chise l wi l l be found serviceable
for ch ipping off b its of rock . I t must be borne in
m ind that seaweeds have no true roots

,
and that

they wil l not do wel l in an aquari um i f the thal lus
or d isk by which they are attached to a rock or
stone is inj u red .

The col l ector spend ing a hol iday at the seaside wil l
wan t besides his m icroscope a few watch -glasses
or

,
better st i l l

,
square blocks of glass hol l owed out

watch -glass fash ion— for examining obj ects with
a low power

,
some excavated sl ips three inches by

one inch
,
and some cover- glasses . One may take

a zoophyte- trough or two , but the watch -

glasses wil l
answer every pu rpose

,
and they have no joints or

cement on which sal t-water can act . The micro
scope shou ld be carefu l ly cleaned after use

,
as the

sal t-water has an inj u rious effect on the brasswork .

For temporary aquaria noth ing can be better
than the nests of beakers sold Cheaply enough at

any gl ass shop . But i f these cannot be got, clear
thi n tumblers are always at hand . For the better

C 2
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preservat ion of su ch specimens as good fortune may
throw in ou r way

,
i t i s wel l to devote a l it t l e t im e

to gett ing these temporary aquaria into going order.

The beakers or tumblers
,
as the case may be ,

should be fi l led with sea-water , and i nto each should
be dropped a few g reen seaweeds , or smal l stones
and shel ls covered with minu te con fervoid growth .

They should then be placed in direc t sunl ight, and
covered with a smal l square of glass such as lantern
sl ides are painted on ,

or something else suffic ient ly
heavy to fi t Close and exclude the dust . If we then
bring home a m ass of the long p ipe- l ike green weed

(Enteromorpha), the broad Sea- let tuce (U lva), or
the branch ing fi lamentous C ladophora, and , dipping
a bunch into each vessel , Shake it in the water , we

Shal l by thi s m eans have stocked ou r temporary
aquaria with a host of m inu te an imal s that wil l
serve for food for more importan t captu res while
the weed and confervoid - covered stones wi l l oxy
genate the water .
NO hard and fast rules can be laid down for

col lect ing. Whenever an organ ism is met w i th for
the fi rst t im e

,
the surroundings shou ld be mental ly

noted
,
and the character of the habitat fixed in

the memory, or entered in the col l ec t ing note-book ,
so that the sam e or a sim i lar spot m ay be searched
for other spec im ens i f they are wanted .

The dredge may be left out of considerat ion ,
as

i t is the instrumen t of the profess ional natu ral ist
rather than of th e am ateu r . But though we are
no t going to incur the expense and trouble of



https://www.forgottenbooks.com/join


3 8 PONDS AND ROCK POOLS

be found some of the exquisitely beau t ifu l hydro
z oans described and figured in the standard works
of A l lm an and H incks . Here

,
too , stores of

Enteromorpha— long green seaweeds , l ike m inute
sausage- skins — wil l be found

,
and we may gather

a handfu l o r two of this and r inse i t in one of our
bottles fi l led with water . Hosts of t i ny C rustaceans,
Rotifers

,
and In fusorians w i l l be shaken off. B ut

no an imal l i fe , however minu te , shou ld be left by
itself ; vegetab le l ife should always bear it com
pany.

Rock pools are capital hunt i ng-grounds , and it is
im possibl e to search one with any degree ofth oro ugh
ness without being wel l rewarded for the trouble.

In l ooking for a ‘ l ikely ’ rock pool , one should be
chosen with the sides broken in to overhanging
proj ect ions l ike m in i ature prec ipices, and dotted or
covered with some of the finer seaweeds . The
‘ proper ’ way to hunt a rock pool

,
as taught us by

Mr . Hincks
,
i s to l ie down besid e i t, so as to be able

to gaze i nto its depths without the fat igue of stoop
ing. At fi rst o ne finds i t difficu l t to dist ingu ish
anyth ing but th e most general out l ine by degrees,
however

,
the eye wi l l becom e accustomed to the

strange scene, and the m inute tree - l ike forms of
m any of the so —cal led Cora l l ines wi l l gradual ly grow
d ist inct . The name Coral l ine

,
which properly

belongs to the pink l im e-encrusted seaweed (Cora!
Zz

'

na was formerly used to i nclude many
of the Hydrozoa and Polyzoa

,
and

,
with som e

qual i fying term , i s sti l l general ly em ployed— as it
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w i ll be here— as a popu lar name for some members

of both groups , though the scient ifi c name w ill be
added . The tru e C oral l i ne was long cons idered
to be an an imal . Its vegetable nature was not
demonstrated t i l l 1 842 , when D r . Johnston kept
some for e ight weeks in a j ar of sea-water. Had
the Coral l ine been an an imal

,
the water

, wh ich was
not art ific ial ly aerated by syringing or any other
method , would have become corrupt , and ki l led
the smal l er creatures which swarmed in the same
vessel .

I t i s wel l, i f poss ibl e, to choose a pool into wh ich
the su n is sh in ing, and the shadows of obj ects
shou ld be carefu l ly l ooked for, s ince these can often
be d etected when the an imals themselves escape
observat ion by reason of thei r transparency. A

strong-bl aded kn ife should then be passed under
the adherent base

,
and the tree - l ike organ ism care

fu l ly placed in a tube . Tufts of weed should be
brought to the surface and exam ined in the palm
of the hand held below the surface of the water

,
or

p ieces may be detached and put i nto a tube fu l l of
sea-water for examination with a hand- lens . On
su ch weeds we shal l find many of the Hydrozoa

and Polyzoa
,
and these wi l l l ive readi ly in our

aquar ia
, where we shal l be able to observe their

reproduct ion . Most of the former group wil l send

off sexual zoo ids— some of them marvell ously beau
t iful

,
and so different from the parent-forms as to

have been c lassed i n d ist inct genera before the ir

true natu re was known.
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Large stones in rock pools shou ld , i f poss ible, be
turned over

,
and the under—side carefu l ly scanned .

The on ly t im e I was fortunate enough to mee t w i th
E l l is

‘

s Tubulous VVrinkled Coral l in e (Tnbn larz
'

a

larynx) was o n the coast of North Devon . I t was

high t ide
,
and the beach was covered with large

round stones that m ade walking wearisome . The
few pools there were seem ed too high up to afford
much ch ance of sport

,
and from those that were

v is ited the on ly spo i l secured was a few of the
comm on er kinds that m igh t have been got nearer
home and with l ess t rouble . Bu t wh ile hunt ing
over a pool

,
which I

‘

had determ ined shou ld be the
very last

,
a h erm i t crab waddled across the bo ttom

and took refuge under a stone . I t was no t an easy
m atter to tu rn th is , and when i t was turned the crab
was gone . I t was a bri ll ian t August day

,
and as

I l ooked in to th e pool I saw a shadow on the s tone,
which proved to be thrown by a sol itary stem of
th is charm ing l i ttl e hydrozoan , with i ts polypite
‘ equal i n rich ness of col our to the Guernsey l i ly.

’

A l l caves should be carefu lly explored
,
as the

S ides and roof are the habi tat of m any c reatures
that wi l l in terest and del ight us. O ften o ne m ay

mee t with rocks disposed som ewhat after the
fash ion of a prehistoric m em o rialh a flat sl ab sup
ported by more or l ess upright p ieces . Here i s o ne
su re to find abundance of sponges . On ly a sm al l
quant i ty should be taken

,
for sponges are d ifficul t

th ings to keep in aquaria, where th ere is much other
an imal life . They seem to go wrong for love of
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the th ing, and when they d ie they general ly corrupt

the water so rapid ly as to do a great deal of m is
ch ief before one i s aware o f what has happened .

But if a l i tt le p iece be taken of each kind we meet
with , i t w il l be easy to iden t i fy our captures by
examin ing the sp icu l es wh ich form the skeleton

,
or

support ing framework of the sponge-flesh . The
usual way of obtain i ng these sp icu les is to boi l the
sponge i n dil ute nitr ic ac id i n a test - tube over a
sp i ri t- l amp . This dest roys the sponge-flesh ,

l eaving
the sp icu les at the bottom . A much s im pler way
and i t is equal ly effi cacious— is to place a p iece of
the sponge in a watch—glass or in an excavated sl ip

,

and tease it out with a couple of d issect ing needles
bonn et-p ins wi l l serve at a p inch . If the sponge

flesh be now removed and the water exam ined
under the microscope

,
we shal l find it crowded w i th

these spicu les . They shou ld be drawn
,
and when

opportun i ty offers the sketches should be compared
with the plates of some book on the subject .

Bowerbank
’

s E rin
'

s/z Spong z
'

adae is the standard

work on ou r nat ive Sponges .

San d pools are not to be passed by. These are
to be found at the base of rocks or stones bedded
i n the sand

,
where the t ide has made a hollow with

its swirl and eddy
,
and tu rned the depression into

a min iatu re lake . F loat ing weed met wi th in such
local it i es general ly repays examinat ion . In very

many cases it has been torn from the sea-bottom
by the waves

,
and when thrown on shore has found

a rest ing-place in the sand pool . On the l arger
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branches some t imes occur the encru st i ng cel ls of
E l l is ’s Fol iaceous Coral l in e (M enzbran zjnora pz

’

lom ),
and Gosse

’

s S tag
’s Horn Coral l i ne (Aleyon z

’

dz
’

nnz

whil e among the vegetation may be
t raced the tendr i ls of th e N i t Coral l i ne (Anm t/zz

'

a

Zena
’

zgera), with i ts cel ls arranged at in tervals in
sm al l groups , the G rape Coral l ine ( Va/Perm m m),
and the Dodder - l ike Coral l ine Val/eerie: n an - ens

cam), which trai ls over seaweeds j ust as one may
see the Dodder trai l ing over heather and furze .
But there the sim i l ar i ty ends

,
for the Dodder

Coral l ine , unl ike the parasite from which i t takes
its n ame , has no i nj u ri ous effec t on the plants on
wh ich it l ives.
If the methods described seem to entai l too

m uch t rouble and inconven ience
,
there remains

what Mr . Hincks cal l s a more easiful way .

’

Every one can wa lk along the shore fol lowing the
t ide as i t retreats . The weed cast up wi l l always
yield some kind of Spoi l

, and som et im es good
fortune wi l l throw a veritabl e ‘ hau l ’ i n the way
of the col lector . A few summers ago a friend who
was spend ing h is hol idays in North Kent sent me
a smal l b iscu it- box loosely packed with seaweed

,

which he had selected with the aid of a pocket
m agnifi er. Among the green weeds were several
species of C ladophora and the palm—l ike B ryOpsis ;
the red consisted ch iefly of Plocam ium and Cera
mium , wh ile the brown weeds were represented by
C ladostephus and S triar ia . About s ixteen hours
elapsed between the despatch of the parcel and i ts
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arrival , and about twenty- fou r hours before its

exam i nat ion . The fi rst proceed i ng was to lay the
weed out loosely in soup-plates fu l l of clear sea
water . It was then cut i nto conven ient l engths

,

put into tubes , and carefu l ly looked over with
a hand- l ens . That which showed no S ign of having
animal l i fe on it was thrown away ; that which was
popu lated was sorted into j ars fu l l of water
Polyzoa into one , Hydrozoa i nto another , weeds
with Spirorbis i nto a th i rd

,
and so on

,
t i l l the

materia l cou ld be properly deal t w ith and trans
ferred to aquaria in going order . Those who are

not enthus iast ic enough to disregard the d is ~

comfort of lying down beside a rock pool wi l l be
glad to know that this method of col l ect ing what
my friend cal l s ‘

Sea-wash proved em inent ly suc
cessful. H e sent more C oryne than I had ever
seen before

,
or have seen since

,
at any one t ime

— l ong spreadi ng branches
,
c rowded with ‘ heads ,

’

and after they had spent a day or two in a large
tank they were as l ively as if they had never l eft
thei r home at the bottom of the Thames estuary ,
and as if s ix teen hou rs

’

confinemen t i n a biscui t
box were a j oyous interl ude in a somewhat dul l
l i fe . The Polyzoa swarm ed on Some of the weed
to such an extent , tha t when they cam e out of

thei r t iny cel ls and Spread thei r tentacles i n search
of food the stems seemed covered with the finest

down .

This chapter may fit tingly conc lude wi th a
quotat ion from Professor Lacaze -Duthiers, ch ief of
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the Zoological S tat ion at Rosco ff : and the general
drift of h is remarks is as appl icable to fresh
water as to m arine col lec t ing '

‘ To students who
want to be true natural ists

,
let me say that they

m ust go to the sea and search along the shore for
them se lves . I never go col lect ing at low t ide
without learn ing som eth ing new abou t the habits
of the creatures and the places i n which to look
for them The true natu ral ist m ust seek and
find mater ial for h imself. S oon he wi l l learn to
see ” and to discover ; and even on the shore
he wi l l be obl iged to pay some atten tion to h is
an imals, in order to bring them home al ive . In
every case he wi l l be able to recogn i ze some con
ditio ns of thei r su rroundings that wi ll h elp h im
when h e comes to watch them in the aquarium .

’
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fluid— without any trace
, so far as our opt ics cou ld

make out
,
of an im als dead or al ive , the whole

appear ing absolutely transparent .
’

It is good also
to th ink about what one sees . Smal l service is i t
to watch Amoeba un l ess one considers the re lat ion
ship between th e viewed and the viewer— the lowest
and the h ighest form s of l ife .

Our schem e of c lassificat ion need not be a m inute
one : i t must , however , be based on right principles .
so as to lay a sure foundat ion for a future super
structure o f knowledge . A l l l iving creatures
from the Amoeba to Man

,
can be grouped into two

grades

A . S ing le
- celled An z

'

mn/s

B . [Many-celled A n imals .

Of the fi rst grade are the Infusorians of ou r ponds
and the Foramin ifers of the sea and Shore . Of the
second grade are al l the rest , the lowest being the
sponges . The Many—cel led An imals were formerly
d iv ided in to Vert ebrates and Invertebrates

,
accord

ing as they did or d id not possess a backbone. It
is now known that no such sharp d iv is ion exists i n
nature . The spin al colum n , which is bony in man

and beast , bird , rept i l e , and am ph ibian . becomes
grist ly in some fishes, and is a mere rod without
S igns of d ivision into j oints or vertebra: i n the hag
and lamprey . Below there are smal l groups
showing sign s of a rud im entary backbone

,
and so

we gradual ly reach the great sub-grade of Achor
dates , which have no backbone o r t races of one . I t
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i s w ith th ese we have to deal
,
and they are usually

arranged i n s ix groups
, th e lowl iest being placed

first

SPONGES
, STARF ISH ,

STINGING ANIMALS, ARTHROPODS ,

WORMS
,

’ MOLLUSCS .

Each of these s i x groups is techn ical ly cal led
a phylum (from the G reek pnn/e, a tribe), and it
wou ld be wel l to give them that

"

name
,
wh ich soon

becomes fami l iar . The important th ing
,
however

,

to remember is that at least five of them const itute
fai rly natu ral mai n d iv is ions of the animal kingdom

,

wh ile the phylum Worms is a sort of zoo logical
lumber- room wherein are stored many creatures
whos e proper plac e is uncertain . These groups
have been arranged on the pr inc ipl e of rel ationship ,

orof Common descent— the on ly o ne now adm i tted .

In writ ing and prin t ing it is n ecessary to place
these one above another , or s ide by side— an

arrangement wh ich fai l s to m ake the facts of the
case cl ear . A genealogical tree would

’

show the
connexion between these groups and the rest of
the an imal k ingdom better than any other plan .

Thus near the roots would be the S i ngle - cel led

Animals j us t above these the Sponges branch off,
as

.

do the S t inging Animals a l i t tle h igher up .

Then come the ‘Worms — a great stretch of trunk
send ing out many smal l branches ; wh ile branches

at st i l l greater heights m aystand for the Starfishes,
the A rth ropods

,
and the Mol luscs respect ively.
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Each large branch gives off branchlets , whence
twigs arise standing for d iv isions and sub -d ivi s ions
of the pnyla or main groups . For the exam inat ion
of the creatu res that becom e the prey of ou r bottl e
and net

,
i t is no t necessary to go farther up the

tree
,
though no harm can resu lt from rem embering

that j ust above the M ol luscs l ies a piece of trunk
that m ay represent the border- l and between the old
sub - kingdoms of Backboned and Backboneless
An imals . Then the F ishes branch off on one s ide
and the Amphibians on the other. Above the
F i shes are the Snakes and L izards ; and above the
Amphibians th e C rocod i les

,
Tortoises , and Turtles .

Then the trunk divides at the top — the B irds on
one s ide, the Mammals on the other , the topmost
twig on the h ighest branchlet of th is branch
represen t i ng M an .

The fi rst creature to cla im our attent ion is

Am o
eba , which appears to have been fi rst de

scribed in 1 7 55 by von Rosenhof as the Proteus
Anim alcu le , from its habi t of changing its shape .

I t ex ists in plenty among the mud and vegetable
debris of ponds , and some specimens are p retty
sure to be brough t hom e in the floccu lent matter
at the bottom of the store-bottles . I t is a t iny
creature , rarely more than T%Uth of an i nch in

d iameter. The best way to secu re i t fo r exam in
at ion is to take up a l i tt le of the sed im ent from the
bot tom of a store-bottle i n a d ipping- tube or
pipette, and drop i t into a watch -glass

,
so that i t

may be looked over under a low power
,
and if
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Amoeba be seen i t can be t ransferred t o a glass
s l ide for exam inat ion with a h igher power

.

One must look for a shapel ess blob of jel ly- l ike
matter gl id ing across the field of the mi croscope,
now push ing out finger- l ike processes in one d i rce
t ion and , to compensate for this , shrink ing its bulk in
another. D r. H udson describes Amoebas as ‘ slow
gl id ing lumps of j el ly th a t thrust a shapeless hand
out where they wil l , and , grasping thei r prey with
these chance l imbs

,

wrap themselves rou nd
the i r food to get a
meal ; for they creep
without feet , se ize
w i thout hands

,
eat

withou t mouths
,
and

d igest w i thout sto
m achs.’ The inner
part cons ists of gran
u lar matter, wh ich
may be seen to flow FIG . l o .

— A M (EBA. A. commie-ran ; a. c,D. m M OTIO N ; f , PROCESSES THROWN
in d ifferent d1rect10ns .

O UT

and round th i s is a clear envelope wh ich requ ires
to be close ly l ooked fo r

,
wi th careful manage

ment of the l ight , or i t may escape observat ion .

Ame ba was formerly described as without strue

tu re . The vast improvement that has taken
place in the construct ion of l enses has shown that ,
so far as we know , no such th ing as structure
l ess protoplasm ex ists . J . A . Thomson , writ ing of

the Infusor ians, says that Ehrenberg, who descr ibed

D
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them as perfect organ isms
,

and fanc ied he saw
vessels

,
hearts

, and other organs with in them , was

nearer the t ruth than those who reduce the singl e
cel led an im als to the level of wh ite of egg.

’

The
pecu l iar movem en ts of Am oeba may be imi tated
by taking a l um p of pu tty or dough i n the hand
and squeez ing i t so as to al low some port ions to
com e out between the fingers . P rof. T . J . Parker
rem i nds us that there is th is great d ifference between
the putty and the Amoeba — ~ the o ne i s acted on ,
the other acts for itsel f. In the granular mass is
a darker spot

,
which does not change its form whi le

the protoplasm is flowing al l around i t. This is
the nae/ens

,
which is essen t i al to l i fe and reproduc

t ion . The latter is effected by s im ple d ivis ion of
one Amoeba into two ,

and the disappearance of the
parent - form . The nucleu s, which exists i n al l one
cel led an im als

,
con t racts in the m iddle ; part of the

granu lar m atter with half the nuc leus flows in one
d i rect i on . and the rest in the oppos ite , with the

other hal f of the n ucl eus
,
t i l l the creatures assume

a shape somewhat l ike tha t of a dumb -bel l . The
bar becomes thinner and thinner by the absorpt ion
of its granu lar matter by the heads of this l iving
dum b - bel l

,
t i l l at last the connex ion i s severed

,

and there are two Amoebas where on ly o ne existed
before . This shows the s implest form of reproduc
t ion in the anim al world ; and led Prof. VVe ismann
to the conclusion that none of these o ne - cel led
creatures can d ie . One- cel led an imals in the open
sea do probably d ie in l arge numbers . O f course
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count less myriads are eaten and to ma inta in even
the k ind of immortal i ty that P rof.We ismann means
i t is necessary that from t ime to t ime d ifferent ind i
viduals shou ld un ite , or the race would seem to be
in danger from decay and incapac i ty to mult iply.

In the c l ear space surrounding the granu lar
matter is a space which widens slowly and then
rapid ly contracts. This is cal led the contractile

vacuole, and probably serves for resp irat ion by
tak ing water laden with oxygen into th e body,
and for excret ion by forc ing water laden with
waste products out of th e body .

D ifflugia may be described as an Amoeba w ith
a p itcher or urn - shaped shel l

,
often covered with

gra ins of sand . From the mouth of th is covering
the l itt le i nmate protrudes processes by wh ich
it moves and which serve to captu re its prey . I t
is found mov ing slowly the thread- l ike Confervae,
o r among the mud at the bottom .

The two l itt le an imals that we wi ll look at next
have l ong

,
h igh-sounding scient ific names— Ad ina

p/zrys $01 and Actz
'

nosp/zwrz
'

zzm popu larly
spoken of as Sun Animalcu les, from the fact that
they somewhat resemble the ‘ su n in h is spl endour

,

’

as figu red by heralds and pain ters of tavern s igns.
The latter is the rarer and much the larger of the two ,
and shows a sl igh t ly h igher stage of development .
The former may be found i n almost every pond or
lake

,
sw imm ing among aquat i c plants , i ts favourite

haunts be ing D uckweed
,
Hornwort , Bladderwort, or

the th read - l ike A lgae . A l ikely place to find
D 2
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Actinosphmrium is among the fibrou s root lets of
wi l lows and alders . A piece of wi l low- root some
s ix inches long

,
recent ly taken near London , when

placed in a smal l window-aquari um for examinat i on ,
was found to have at least a dozen of these t iny
creatures on it . Each cons i sts of a speck of proto
plasm ,

from wh ich rad iate long thread -l ike processes
,

general ly m otionless
,
except when engaged i n the

capture of prey. These an imals are very low in the
scale of l iving creatu res— j u st o ne stage , and that
not a long one , above the Amoeba . No sooner
does a luckless Water - flea. I nfusorian

,
or t iny

FIG . u .
— 1 , ACTI NOPH RYS SO L ( x 2

,
ACT INOSPH/‘ERIUM

E ICHHORNII ( x 30)

Rotifer come i n contac t with the thread - l ike rays of
a Sun An imal cule , than it is at once hel d fi rmly

,

and the thread begins to contract , while its fel lows
near bend round to lend thei r aid

, and so the cap
t ive is slowly but surely drawn down and engulfed
in the l ivi ng mass whi ch rises to meet i t . The
vorac i ty of these animals is out of al l p roport ion to
their si ze . One observer saw an Actinosphmrium

one - th i rt ieth o fan inch in d iameter that had ingested
a couple of En tomostraca , a few Rotifers and Iufu
so rians, and a quant ity of the spores of Algze ,

so
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middle a roundish patch as large as a sh i ll ing , l ay
i t against the bott le so that the d i rect rays shal l
en ter on ly through that hole . And

,
j ust as fi sh wi l l

crowd to a hole in the i ce for a i r, so w i l l these
an im alcu les swarm to the l ight , and consequent ly
they may be taken ou t without much trouble by
means of a d ipping - tube or pipette .

The first that com es to hand is the Barre l Ani
malen i e (Coleps Izz

’

rz
‘
ns) (fig . fa irly common in

pond -water
,
among duckweed and other vegetat ion .

I t owes its popular nam e to
its shape

,
and as it goes on

rol l ing over and over on i ts
l onger axis ac ross the field
ofvisio n

,
i t w i l l be confessed

that the nam e i s by no means
inappropriate . I t is a won

FIG .

derfully act ive creature
,

perpetual ly in mot ion
.
and

BY TRANSVE RSE ”5 5m” an adm irabl e scavenger , for
there seems to be no l im its to its capacity for
ass im i lat ing dead and decaying organ i c matter.

Savi l l e K ent remarks that a crushed E n tomostra

can , or any other creature that has met a violen t
or natural death in water abounding with this
an im al cul e ,

‘ i s qu ickly surrounded and devoured
w i th an amount of happy despatch that

,
c omparing

smal l things with great
,
would scarcely d isgrace

a troop of j ackals col lected around some desert
carr ion .

’

So that , small as they are , these c reatures
perform an important funct ion i n the economy
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of Nature by purifying the water in wh ich they
l ive .

We shal l a lso be pretty su re to meet with the
Swan Animalcu l e (Trac/zelocerca olor), for i t is very
common , and if any are presen t , we shal l certai nly
find two

,
for they hunt i n couples . I t is generally

found i n pond -water , among decaying vegetat ion ,
or on thread - l ike A lgae . This i s one o f the earl iest
known forms

,
and was cal led the ‘ P roteus ’ by

Baker , who was the fi rst
to figure it i n 1 7 5 2 . Its

general form and structu re
may be made out from

the i l lu strat ion (fig .

and it w i l l be noted that
the specific name , which
mean s ‘ swan

,

’ is particu

larly appropriate , though

Kent cons iders that this
l it t l e creature suggests the

re StO l
'

Qd figures Of the FIG. l 3
—~ A

,
B, TRACHELOCERCA

ext inct P l es iosaurus . To
0w ” ( x 300)

the writer
,
however

,
th is Infusorian— with a name

as long as i ts n eck — always suggests a swan .

and when i t i s seen thrust ing th is long n eck
am ong the flo cculent vegetable debris on wh i ch
i t feeds

,
one can almost fancy he i s look ing at

a t iny swan search ing the bottom of som e orna
men tal water for i ts food . There is one other

form to be ment i oned— A mp/zz
'

leplns g z
’

gas : but

though i t is much larger than th e ‘ long - necked
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swan — for it i s somet im es found one
- s ixteenth of

an inch in length
~ there i s so much sim ilar i ty

between them that it only requ i res a few words of
descript ion . I ts mouth is s ituated at the base of
the neck

,
which serves as a probosc is , with wh ich

food is col lected and conveyed to the proper recep
tacl e . No words

,
however

,
can convey m ore than

a faint idea of the extraord inary pranks Amphi
leptus plays wi th th is probosc is . Not only is i t
turned this way and that way in search of pro
vender ; i t i s al ternately contracted and extended ,
and wreathed about the creature

’

s body in fantastic
shapes

,
j ust as one may see flam ingo es do i n the

large aviary at the Zoologica l Gardens before
settl ing to S leep .

The name Bel l An imal cules was fi rst g iven to
the genus Vort icel la , bu t has been extended in

popular phrase to inc lude al l
,
or nearly al l

,
the

fam ily . Vorti cel la appears to the naked eye as
a d el icate fi lm on aquat ic vegetat ion and rootlets .
A t fi rst s ight

,
under a low power (say one inch),

i t wil l be seen that the edges of the leaf and stem
in the zoophyte - trough are studded wi th a number
of bel l or cup -shaped objects

,
each m ounted on

a stalk, which con t inual ly contracts and expands
with a spiral mot ion . This is effec ted by means
of the axial—fi bre , an elast i c thread which runs
down the stalk . We can perce ive the play of the
c i l ia round the rim

,
and not ice the opt i cal i l l us i on

which makes the i r success ive con tract ion in the
same direction resemble the revolu t ion of a toothed
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wheel . C lose inspect ion wi l l enable us to make
out the vortex created by these movements, and if
we watch we shal l probably see food-part icl es
taken in . But a h igher power is necessary to g ive
some idea of the stru ctu re of these creatu res . We
w i ll carefu l ly detach a l ikely- look ing leaf from th e
weed

,
and lay it on a plain glass sl ide, add ing

a drop of water, and plac ing a cover-glass over the
whole. If now we subs t itute a quarter- i nch or

FIG. I4 .
— VORT ICELLA

RE BUL l l-
‘ ERA ( x 50)

FIG . l 5 .
— DIAGRAM or VO RTICELLA

NE BULIFERA x 1 11 13 ARRows
snow THE COURSE OF 1 11 1-3 Poon
PART ICLES

one-fifth inch obj ect ive for the one inch , we shall

dis cover that the hell or cup is not su ch a simple
affai r as i t seemed at fi rst s ight. We saw before
that it was fixed by i ts smaller end to the top of
the stalk ; now we can make out that its upper end
is th ickened so as to form a r im , wh ich is cal led

the perz
'

stome (fig . I5 ,p) or reg ion round the mouth .

Inside the perz
'

stome is the disk (d), h igher on one
s ide than on the other, which has been compared
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to ‘ a circl e of cardboard fi tted into a breakfast
CUp .

’

The m outh (marked by the curved arrow
on the peristome) i s formed by a depression
between the rim and the raised S ide of the disk,
and leads in to a con i cal gu l let . The ci l i a form
a sp iral wreath

,
runn ing round the inner border of

the peristom e
,
con t inued o n the r ight i nto the

g ulle t (g ) and on the l eft enci rcl ing the d isk . But
though Vort icel l a has a mou th and a gu l l et by
wh ich it can take in food

,
i t has n o s tomach

wherein to bestow i t. Where , th en, does the food
go ? Into the body -mass. Each parti cle is sur
rounded by a t iny globu le of water

,
wh ich with its

contents
,
when ingested

,
forms a bubble cal led

a food—vacuole
,
and such food -vacuoles c i rcu late

i n the inner p rotoplasm ti l l they are absorbed ,

whi le part i cles i ncapable of absorpt ion are got rid
of at the base of the gu l let , and swept out of the
m o nth by return ing cu rren ts . The nucleus (n) is
really noth ing more than a denser spot of the pro
tOplasm enclosed in an ext rem ely del i cate m em

brane . The con trac/z
'

le - nacuolc (c a) is a C l ear round
or nearly round space , which contains a watery
fluid . This vacuole period ical ly d isappears with
a sudden con tract ion

,
and then slowly reappears

,

rem i nd ing the m i croscopist of the beat ing of a
m inu te colourl ess heart.
Reproduct ion i s e ffected by fissio n— the spl itting

up of one individua l into two
,
the one given o ff

being for a t im e free - swimming . I t seems
,
however,

that this process cannot be carr ied on indefin itely ,
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and rej uvenescence , or the renewal of th e capac ity
to mu l tiply in th is fash ion

,
is accompl ished by the

union of two d iss im il ar i nd ividuals
.

There wi l l probably be
,
dotted here and there

011 the fi lm —covered weed
,
a Vort i cel la- l ike an imal

cu le with a body 3 %U - i n ch long
,

fixed on a rigid
stal k or column about a quarter the length of the
body . This w il l be one of the species of Rhab
dostyla

— probably R . ovum and a knowledge of
th is , as wel l of the preced ing genus , is necessary
before one can understand how the compound forms

,

Carch esium and ZOOtham nium
,
Ep istyl is and Oper

cularia
,
may have developed .

We have seen that the fission ofVorti cel la resu lted
in o ne stalked an d one free-swimming form . After
a short period of independent ex istence the latter
may develop a s talk and become fixed , or may

rej uvenate the race by conj ugat ion . But suppose
that the fi ssion were cont inued down the stalk : we
shoul d have a stem giving off two bran ches

,
each

end ing in a Vort i cel la- l ike i nd ividual . And i f the
process were cont i nued again and again the resu l t
would be a tree- l ike colony ,with numerous bra nches,
each bearing at i ts extrem ity the normal cup - like

body of Vort i cel la .

Now there are three forms of tree- l ike colon ies
,

which fa l l natu ral ly in to two groups, one derived
from Vort icel la

,
the other from Rhabdostyla. The

fi rs t group cons ists of the genera Carch esium and

Zo
'

Otham nium ,
compared by Savi l l e K en t to a wal l

and a standard t ree respect ively, and from one
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sixth inch to one -quarter inch in he ight , therefore
plainly vis ible to the naked eye .
In Carch esium the axia l - fibre i s d iscont inuous ,

each an im alcu le and each branch cont ract ing and
expanding independentlyo fall the rest ; i n Zo

'

Otham

n i um i t i s cont i nuous
,
so that the whole colony is

affected by the movement of a s i ngl e uni t — if one
contracts

,
the rest do so s imul taneously . I n both

these forms the main stem is contract i l e , l ike the
stalk of Vorti cel la , and the whole col ony can sub
side into a mu lberry- l ike mass . In Ep is tyl is the

P10. 16 — 1 . ZOOTHAM NIUM ARHUSCULA. NATURAL S IZE . THE SA M E
E! PANDED x 10 . 3, THE SA M E

,
CO NTRACTI NG x 10. 4 , CARCHESIUM

POLYPINUM (NAT . S I ZE AND 4)

stalk i s r igid l ike that of Rhabdo styla, and the ind i
vidual un its contract and expand from the point
where the Stalk joins the main body . The an imal
cules themselves in al l these colon ies correspond in
st ructure with Vort i cel la . A l l these forms are
worth close attent ion and the probab le der ivat i on
of the tree- l ike from the s imple form s may give
some h int as to the origin of the branched col on ies
of St i nging An im als .

One spec ies o f Epistyl is (E . flat/icons) often
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wil l protrude at d ifferent points of the c ircumference .

After th is has been stud ied . and acquaintance made
with the general form of the colony, and the fact
ful ly grasped that i t cons ists of hundreds of indivi
duals

,
the m ass should be dropped into a watch -glass

fu ll of water
, and a strip cut from i t with a sharp

pair of sci ssors . This should be placed in a very
thin t rough

,
or on a s l id e under a cover-glass . The

plan of the colony wil l then be apparent . Each
an im al has a separate con tract i l e footstalk

,
so that

,

i ndependen t ly of al l the rest
,

it can come out to seek for
food or ret i re in to the central
gelat inous mass . This inde
pendent movemen t is l ike
that of Epis tyl is

,
and the

footstalks of al l the mem
bers of the colony are joined
to a centra l footstalk

,
which

FIG . OPHRYDIU .“ E ICHHOR
N 1 H A FTE R -E reaches each after a SUCCCS
KE ’T ' a

‘
NATURA" S’ZE '

s ion of branch i ngs (thus , Y ,

each arm again giving ri se to two branches
,
and

so o n). The length o f one of the ex tended bodies
is from one - e igh t ieth to one - thi rty- fifth of an inch .

When thus exam ined some of the ind ividuals wi l l
probably becom e detached from the m atrix

,
and

swim about freely in the trough or under the cover
glass . Another form frequent ly me t with is
0. (fig . wh ich is much small er . and in
which the gelat inous matr ix is qu i te transparent

.

The footstalk of each individual is carr ied d i rectly
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down to the centre without branching
,
so that the

two forms cannot poss ibly be confused with each
other .

The genus S tentor contains the Trumpet or
Funnel Animalcu les

,
so nam ed from their shape

,

which , i n some spec ies , i s not unl ike that of an old
posthorn . Some are usual ly adherent to weeds by
the narrow end of the body, occas ional ly swimming
off from the i r rest ing - place by m eans of the fine
c i l ia with wh ich the body is covered

,
while others

never sett le down . Trembley , so wel l known for
h is researches on the Hydra , was the fi rst to record
this group

,
and described them under

the t i t l e Funnel - l ike Polyps ’ in the
Transact/ions for 1 744 ,

for he considered them closely
related to Hydra , as apparently did
L i nn é , who put both in the sam e
genus . Trembley described three
variet i es

,
which are now recogn i zed

F’C

ioiiigiiifiiii
o”

as distinct spec ies . The largest , and
" i 20’

probably o ne of the commonest , i s S len lor poly
morpnus (fig . which , when fu l ly expanded ,
is one - twentieth of an i nch long, con tract ing to
about o n e - s i x th that s i ze . It i s usual ly green

in colou r, owing to the presence of chlorophyl l
granul es i n the outer l ayer . The plan of the
an imal may be compared to that of the cup
of Vort i cel la

,
elongated and tapering in shape,

endowed with the power of con tract ion and expan

s ion
,
but possess ing no d isk . The open ing in to the
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mouth corresponds roughly to the bel l of a trumpet ,
or the top of the funnel whence the creature derives

i ts popular names . The curve
,
however, is a sp i ral ,

not a c i rcl e
,
the r ight-hand l imb being general ly

higher than the left . Th is curve is fringed with
c i l ia

,
wh ich ac t i n a s im i lar way to those surrounding

the cup of Vort icel l a . This spec ies i s fou nd in
standing water

,
on green and decayed vegetation,

and general ly secretes for itsel f a muci laginous
sheath , i nto which the body can be retracted .

Common ly, each sheath is tenanted by a s ingle
ind ividual , but th is spec ies seems to have the social
habi t

,
and colon ies of them are occasiona l ly found

inhab it ing a matrix something l ike that o f O phry
dium in substance though not in shape . Such
a colony is figured by Sav i l le Kent , who found it
on the root l ets of Anacharis in an aquari um i n 1 87 1 ,
and he appears to have been the fi rst to put such
a fact on record . One word of caut i on may be
necessary here : the large s i ze of S ten torpolymmp/zns
has somet imes caused i t to be mistaken by be
ginners for some of the tube - dwell ing Roti fers bu t
i ts spiral c i l iary wreath and its l ow organ i zat ion
should guard against such an error . Black S tentors

(S . nzjgcr) are much sm al ler, always free- swimming,
extremely changeable i n shape

,
and when ful ly

extended about three t imes as l ong as broad .

Kent records it on ly from bog -water o n Dartmoor
,

but in some of the ponds near London i t is very
abundant , and in some of the ponds i n Epping
Forest it is said that these an imalcu l es swarmed



THE BEGINN INGS OF LIFE 65

to such an extent as to give an ordinary observer

the idea that the water was d iscoloured by a shower
of blacks .’

E ug lena (fig. 1 9) i s a good example of an
Infusorian furn ished w ith a fl ag ellum ,

or whip- l ike
fi lament , which serves as a swimming organ

.
This

l itt le an imal is a m inu te
speck of bright green M
protoplasm . I t i s nor

mal ly spindle shaped
,

but u ndergoes many
changes of form

,
which

,

affect PIG. 19.
— EUGLENA viR1Dis

th e centre of the body
mass , for the two extrem ities always remain more or
less pointed , as shown in the i l lustration . From
what i s by courtesy ca l led the head the flagel lum
proj ects, and at its base i s a m inute apertu re serving
as a mouth and leading into a gul let

,
which i s soon

lost i n the body-mass . J ust at one S ide of the
mouth is a m inute red dot commonly cal led the
‘ eye - spot ,

’ though i t is certain that the name is
m isappl ied . These animal s are sometimes so
numerous as to t inge with green the water i n which
they are fou nd

,
and they are often met covering

stagnant pools with a float ing surface of green .

which
,
when col lected on paper

,
wi l l preserve its

col ou r for a long t ime . Accord ing to Professor
E . Ray Lankester

,
spec ies of E uglena formed the

‘ green matter ’ from which P r iest ley obtained
oxygen gas . Euglena is

,
however

,
most important
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from our po int of view
,
as l ead ing up to the

'

com ;

pound form .

Volnox g/ooalor (fig . 20) is globu lar in form ,
and

fi fty of them placed side by Side would measure
about an inch . I t is common i n m any clear pondS

round London
,
and

‘

on the Hertfordsh i re border
i t has been taken in

such large quantit ies
that the two - ounce
d ipp ing - bottl e , when
held up to the l ight,
was qu ite coloured
with the ‘ l ight green
crystal spheres sai l ing
slowly along l ike
p l a n e t s r e v

'

o l v i ng‘

through space .’ Each
sphere

,
however, is not a S imple animal , but

a colony made up of a number of zooids , or
ind ividuals capable o f i ndependent existence .
Th is wi l l be better understood from the i l lustra
t ion , where these i nd ividuals wi l l be seen as
t iny c i rcles on the surface of the sphere wh ich
direc t ly meets the eye , and round the edge the
two flagella with which each i s furn ished may be
seen . A high power wi l l reveal the fac t that each
zooid is the centre of a regu lar hexagon

,
and con

ne cted wi th i ts neighbours by m i nute threads of
protoplasm , so that the whol e m ass i s bound
together by a l iving network

,
the interst ices of

wh ich are fi l led with a transp arent substance .

FIG . 20.
— VOLVO! GLO BATOR ( x 7 5)
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Th is hexagon , much more h ighly magn ified than
the colony itself, is shown in fig . 20. H ere

,
then

,
we

have a hol l ow sphere , composed of a mult itude of
ind iv iduals : by the motion of the flagel l a wi th
wh ich each is fu rn ished the colony revolves . This
sphere is fi l l ed with l iqu id

,
i n wh ich simi lar but

smal le r spheres may often be seen revolving .

These are bu i l t up on prec isely the same l ines as
the parent- sphere i n which they are enc losed

,
and

furnish a strong argument for the an imal nature of
the organism

,
for such a method of reproduct ion is

certain ly not p lant- l ike. When the organ ism has
been exam ined as a whol e, and made out point by
point

,
one should be placed under a cover-glass or

compressed in a l ive-box so as to burst the sphere,
and under a h igh power the zooids wi l l be seen
sw imming in d ifferent d i rect ions , afford ing incon
testable proof of th e colon ial nature of Volvox ,
which seems to Show how the gu lf separating the
single-cel led from the many- cel led an imal s may

have been br idged over.

Amoeba wi l l often be found on seaweed or
among the vegetable a

’
e
’

brz
’

s that wi l l be sure to
accumul ate at the bottom of bottl es and tubes
conta in i ng microscopic marine l ife . What has been
said about the fresh-water form is equal ly applic

able to the marine.
The Foram in ifera — Forams

,
col lectors cal l them

are Amoeba- l ike creatures , enclosed i n membranous
shel ls

,
general ly impregnated with l ime taken up

E 2
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from the sea-water . In some cases, as i n M i l iola,

there is but one apertu re to th is shell ; in others , as
in Disco rbina,

the shel l i s p i erced with tiny holes,
through which the protoplasm streams— in both

PIG . 2 I .

— M II.IO LA FIG . 2 2 .
— DISCORB INA

cases in del i cate fi laments
,
not in blunt finger- l ike

processes
,
as i n Amoeba .

From surface - skimmings on a brigh t calm day

we are p retty sure to
get the t iny Infusorian
Noctz

’

luca pop
u larlycal l ed the Marine
N igh t- l igh t . I t is from

g
l

vin . to 5
1

6mmdiameter,
i n appearance resem
bl ing a m inute grain of

n o . 23 .
— NOCTILUCA M IL IARIS (AFTER boi led saga GO SSC says

ENTR
’

A
’

SSE that i n one O f h is excur
LU’“ C ’ NUCLE US s ions he obta i ned as
many as would fi l l the bowl of a large teaspoon

,
and

that
,
though ind ividual ly they have no d ist inct ive

t int
,
in a mass they present a pale red or salmon
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look ing for these now. Noct i luca feeds upon the
d iatoms which swarm near the surface of the sea,
and often when exam in ing this Infusorian under
the microscope the flinty cases of the d iatoms may
be d ist i ngu ished i n the network of the body-mass .
The seat of the phosphorescence has been de

term ined by Professor A l lman to l i e immed iately
below the cel l -wall ; the lum inous points may be
made out wi th a hand- l ens

,
but they are seen to

much better advantage i f one or two are placed in
an excavated glass - sl ip w ith a l it tl e sea-water, and
examined under the microscope . If a drop of
methylated spi ri t be added , the phosphorescence ,
instead of being in termit ten t . as iS ‘

normally the
case, wil l be cont inuous , and wi ll glow with inten
sity t i l l the an imal d ies . If we have a good stock
o f

'

them , another experiment is worth trying .

P l ace on e on a s im i l ar sl ip i n a l it tl e iod ine solu t ion .

Very short ly the ret iculated body -mass wi l l be
found to have shrunk up to one S ide of the cel l
wal l

,
l eaving a cl ea r space nearly al l round

,
but st il l

presen t ing the appearance of network .

I f sm al l fi lamen ts of red or green seaweed be
examined under a low power

,
we shal l be almost

certain to find thereon various k inds of the s imple
bel l an imal cu les so common on pond -weed . One
tube -dwel l ing Infusorian , however, which is con

fined to sal t—water and by no means rare
,
deserves

spec ial mention . I t is frequently found upon the
shel ls of Spirorbis (fig . 24, c), which are somet imes
covered with growths of th is organ ism

,
j ust as pond
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sna i l s are w i th dense forests of Vorticella '

and i ts

close relat ives . Unfortunately th is t iny cre ature
has no E ngl ish name, and its scient ific t itle Folli
culzna ampulla seems dispropO Itionately long for
a species of wh i ch about a hundred would go to
the l inear inch. But shel l s are not their only
habitat . They may be found pretty th ickly c lus
tered on fi lamentous weed

,
and especial ly in the

FIG . 24 . A M PULLA ( M ODI F I ED A FTER STEI N). ( I
,
THE AN I M AL

PROTRUD I NG FRO M , AND 0 R ETRACTED W' ITH I N, ITS SHEATH ; c, SHELL OF
SP IROR BIS, BEAR I NG THESE INFUSOR IANS

angles made by branches spring ing from the stems.
In general appearance they are not un l ike the fresh
water Stentor i n a gelat inous sheath . I n adu l t
specimens the sheath is a beauti fu l glaucous hue.
and the an imal itself i s dark in col ou r, not from

the nature of i ts food , but from the presence of
colouring matter

,
as i n some species of Stentor .

I t is an ext rem ely pretty sight to watch three or
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four of these creatu res
,
w ith dark -ground i l lum ina

t ion , as they slowly come ou t of the i r cases, and
open what by courtesy may be cal led the mouth ,
whil e the rapidly v ibrat ing ci l ia l ash the water into
a vortex that carries down into the body-mass t iny
part icl es of an imal and vegetable food. Any weed
or shell on which these creatures are found should
be preserved and dropped into the aquar ium

,
for

they are almost sure to increase and mult iply.



CHAPTER I I I

SPONGES AND ST INGING ANIMALS

ROM the days of A r istotle down to the
m idd le of the eighteenth century

,
the

proper posit ion of sponges was a matter
of d ispute . The skeleton of the sponge

o f commerce was long supposed to be a plant ;
then a colony of polyps — though the polyps were
never seen ; and st i l l later it was said to be made
by a nereid worm wh ich l ived in the interior .
‘ Coral l ine ’

E l l i s observed the inflow and outflow
of water from the open ings of sponges

,
and con

cluded that they were an imals , and i n th is way took
in nourishment and got rid of waste matter : Grant ,
however

,
in 1 825 carr ied E l l is

’

s work much farther,
and it was comple ted by Bowerbank and others
who showed that the inflow and Outflow were due
to the act io n of whip - l ike fi l aments s imilar to those

of E uglena .

The simp lest sponge is a sac - l ike body, co n

s ist ing of three layers- a del icate outer skin ,
a m idd le l ayer in which l i e spicules of l ime ,
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forming the framework or skeleton , and an inner
layer of cel ls fu rn ished with C i l i a l ike those of an

Infusorian . Through minu te pores i n the outer
skin

,
wa ter i s drawn ou t of the centra l cavity,

carrying w i th it m inute food—part i c les , wh ich are
sei zed by the cel ls of the inner layer and swal

lowed
,
the n utri t ive m atter flowing from cel l to cel l

or into the m idd le layer , whil e waste products are
carried off w ith the ou tflow of water through one
large openi ng . Many sponges are very much more
complex

,
bu t i t is pretty certain that they have all

arisen from th is s imple form .

The sp icu les of sponges
,
whether l imy or flinty,

are of th e m ost d iverse form s
,
and serve as one

standard of class ificat ion . The simplest are l ike
a needle “poin ted a t both ends . O ther forms
resem ble pins, nails, crosses, stars , wheels , grapnels,
anchors, and every conce ivable modificat ion and
combinat ion of these figures . In some sponges
they are SO arranged as to const i tute a regular
lat t i ce -work . The sp icu les of our Brit ish sponges
are for the m ost pa rt m icroscopic : those of the
sp ira l anch oring wisp of the J apanese G l ass- rope
Sponge are som et im es a foot and a half long

,
and

probably the largest known .

The Fresh -water Sponge has
its skel eton formed of spicules of fl i n t

,
l ike needles

pointed at both ends.

‘ I t grows on the banks of
docks , canals, rivers , and on float ing t imber

,
in the

form of thick encrust i ng m asses
,
which are usual ly

of a green colour , and requ ire a constant supply of
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fresh wate r for i ts heal thy mai ntenance .’ Under

a low power of the microscope the inflow and ou t
flow of water can be c learly traced

,
espec i al ly i f

a l i tt le powdered carm ine be added .

A fresh -water sponge may be cut into half
a dozen pieces, and each wi l l carry on an inde

pendent existence ; Or two or more may be placed
s ide by s ide , and they wil l soon un ite to form one
Organism . The same holds good of many other
forms, and the bath - sponge is regularly propagated
by cu tt ings .

Reproduct ion i n sponges is effected by budding
,

and by the union of male and female elements . In
add it ion to these methods the fresh -water sponge
possesses a thi rd , for i t develops winter- eggs or
statobl asts somewhat l ike those of the Polyzoa

,
but

g iving rise to male and femal e form s
,
thus showing

alternat ion Of generat ions . These statobl asts occur
i n al l the fami ly to which the fresh water sponge
belongs , and probably serve to perpetuate the race,
since they only appear in hot cl imates i n t ime of
drought

, and i n cold c l imates In autumn and win ter.
They also serve to spread the Species, for al l are
l ight enough to float

,
and some so l ight as to be

scattered by the wind .

During a stay at the seas ide many opportun it ies
wi l l occur Of col l ect ing sponges , for they are very
pl en t ifu' l al l? rou nd the Bri tish coasts . Common
sac - l ike sponges may be looked for 011 seaweed .

The spongeknown as the Mermaid
’s G l oves (Cnalz

'

na

oculam), wi th a flint -

y skeleton , may be picked up
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i n abundance on the southern coasts , notably at
Hast ings and Eastbourne. Another common form
is the Crumb - o f - Bread Sponge

pan /cm ), found o n l arge weeds and covering
rocks ; whil e oyster and scal l op - shel ls are the
favourite home of the Boring Sponge
A l l the smal ler sponges are worth exam inat ion
and patient study , but attempts to keep them al ive
wi l l probably end in fai lu re . They are not only
difficu l t to keep al ive

,
but the i r death in an

aquarium is nearly certain to corrupt the water
and so spread desolat ion around .

The first of the S t inging Animals to be not iced
is the Hydra

,
named from that water- serpent of

cl assi c mythology, of whi ch it was fabl ed that its
heads were reproduced as fast as they were cut

o ff by Hercules . Hydra is common in almost
every pool

,
on the stems and leaves of aquatic

plants
,
on twigs and dead leaves that have fal len

i nto the water
,
and on submerged wood . When

contracted i t appears l ike a t iny Speck of jel ly
almost colourless , or brownish ,

or apple-green in hue
,

according to the spec ies . \Vhen fu l ly expanded it
is a thread - l ike tube from to inch l ong ; at the
upper extremity there i s a food apertu re— for it
does not real i ze the ordinary idea of a mouth
lead ing i nto the prim it ive stomach in to which the
an imal puts its prey, and serving also as a vent for
the expuls ion of innutrit ious m atter, such as the
shel ls of water-fleas . The lower extrem ity or base
is closed

,
and serves as a point of attachment by
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that is
,
a new individual is developed from the

substance of the adul t , which , i f plent i ful ly suppl ied
with food

,
wi l l send off buds at d ifferent parts of

the body
,
and these in tu rn may send o ff other

buds
,
so that three generati ons w i l l form a tem

po rary colony . S omet imes also sperm - cel ls and
germ - cel ls are devel oped i n the sides of the Hydra ,
and when these are l iberated by the rupture of the
separate sacs in which they are contained , the germ
cel ls

,
after fert i l i zat i on

,
fal l to the bottom

,
and in

due t ime devel op i n to perfect an imals .
Hydra

,
however

,
i s ch iefly interest ing from the

fact that i t may be propagated art ific ial ly by cutting
or d ivis i on . In 1 740

—
44 , Abraham Trembley, a

Swiss tutor i n the Bent inck fami ly , at Sorgvl iet,
made some experiments 011 Hydra , and publ ished
the resu lts in 1 744 . I t seems almost imposs ible to
ki l l th is an imal . Cu t i t down the m idd le

,
and you

wi l l have two Hydras instead of one ; cut i t across ,
and the base wil l settl e down and develop a new
mou th and ten tac les

,
whil e the upper half wil l

develop a new base . I t has been sa id that if the
tentacles be cut off, each wi l l give rise to a new
body . There is no evidence for th is

,
but i t is

certain that i n such a case the body would put
forth a new set of tentacl es . Trembley succeeded
in turning these animals ins ide out

,
and the experi

men t has been frequently repeated , for i t i s by no
means so d ifficu lt as i t appears . But the conc lu
s ions he d rew were incorrect . H e saw that some
of the Hydras operated on took food readily ; and
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he hastily
'

judged that the ectoderm ,
or outer layer

,

d id duty as a new stomach
,
whi l e the endoderm

,
or

inner layer,which had original ly formed the wal l s
of the stomach , and contained the d igest ive cel ls ,
functIO ned as a k ind of skin . What real ly happened

was this : those Hydras whi ch he saw taking food
had , unknown to h im ,

sl ipped back to thei r normal
condit ion . He seems to have had some suspicion
of th is , forwhen he turned some others inside ou t,
he pegged them down with blu nt needles . The
Hydras

,
however

,
were more than a match for h im

for by an outflow of the original outer layer th rough
the puncture

,
the inner l ayer containing the diges

t ive cel ls was restored to its proper posit i on , and so
the creatures were enab led to take and d igest the i r
accustomed food . When they

'

are preven ted from
returning to thei r normal cond ition they Speedily,

perish . As Tremb ley
’

s conclusi ons have been , and
frequently are repeated without any qual ification , i t
may be wel l to put on record the au thority for these
statements . This wi l l be found in a paper by

D r . C . Isch ikawa, of Tokio
1

. One could wish that

a European had been fortunate enough to correct

Trem bley
’

s overs igh t . There is, however, a crumb
of comfort : the Japanese doctor is a Jena studen t ,
and he has given h is researches to the world in

a European tongue . And now one word of caut i on .

The pond - hunter wi l l find Hydras in plenty , but
he must not expect to m eet w ith such a mon
st rous form as that figured with n ineteen buds , and

Zez
'

ls. f. wz
'

ss. Zool. , Band xl ix, Heft 3 .
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reproduced
,
time after t ime , even in books of high

pretensions— the last ed ition of Carpenter
’

s M icro
scope and its Reuelalz

’

ons is a case in poi nt— without
o ne word of explanat ion that i t was art ific ial ly pro
duced by high feeding . Trembley is carefu l to
state that he never took a Hydra with more than
seven buds

,
and that specimens with so many as

seven were rare l . Those who copy his plate should
,

i n fairness to h im and to col lectors , give h is explana
t ion also .

I f the Hydra buds were permanently attached to
the parent -form

,
we should have a branch ing colony

stock . This we find in Co rdylophora, which bears
pretty much the same relat ion to Hydra as do the
compound forms Carchesium and E pistyl is to the
s imple Vort icel la . Cordylophora i s general ly spoken
of as rare . Til l within the last few years it was.

I t i s not met with i n ponds , but l ives i n canals ,
docks

,
and rivers on submerged roots

,
vegetat ion ,

and woodwork , and on the bottoms of boats .
Dwel lers in East Anglia are sure to find it i n the
Ant and the Bure

,
and when the weeds are cut to

cl ear the waterways the colon ies may be seen in
great abundance on the float ing vegetat i on . In
answer to inqu i ries about i t i n 1 89 1 a friendly
correspondent wrote, On either side of the river in
the neighbou rhood of H i ckl ing Broad

,
you can soon

get a boat load i f you want it .
’

This was natu ral ly
accepted as a mere figure of Speech it was

,
how

ever
,
l iteral fact . I t has been found in the Severn

1 [We
'

moirespour serv ir, 8cc .

, pp. 1 7 7 , 1 79 .
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and the D ee ; l arge colon ies have been taken from

the woodwork of some of the London docks
,
and

manil la mooring- ropes that had been for some time
in the water have yielded it abundantly. Co rdylo

phora forms very large co lon ies
,
often invest ing the

stems of reeds for some foot or more
,
and sending

off branches from two to three inches i n height in
al l d i rect ions . Reproduction is effected by s impl e
budd ing, and by g onop/zores, or cases contain ing
reproduct ive e l ements

,
which

,
when ruptured ,

l iberate free- sw imming cil iated embryos , that soon
set tl e down and become the starting-points of other
colon ies .
I t may be wel l to cons ider here what has been

said before as to the derivat ion of branched forms
of Bel l An imal cu l es from Vort icel la and Rhabdo
styla

, and to see how th is appl ies to the relat ionsh ip
between Hydra and Co rdylopho ra.

On ly one other fresh -water polyp is known in
E ngland

,
and that is met wi th in the tanks at the

Botan i c Gardens
,
Regent

’

s Park . I t was probably
brought from South America to Kew,

and from
Kew to Regent

’

s Park
,
whence it has been pro .

pagated i n the Botanic Gardens at Sheffield . I t i s
an insign ificant

- l ooking creatu re , somewhat l ike
a t iny Hydra

,
withou t tentacl es , but having the

space round the mouth covered w ith l i tt l e p imple
l ike proj ections that con tai n thread- cel l s . From
it i s devel oped the Medusa known as L z

'

mnococz
’

z
'

um

soweréyz
'

,
supposed t o be the on ly fresh -water form

t i l l L imnocnida was d iscovered i n Lake Tanganyika .
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Mr. F . A . Parsons
,
of the O uekett M icroscop ical

C lub
,
seems to have been the fi rst to d etect th is

polyp 1 ; some months later i t was found independ
ently by D r . Bourne

,
and in 1 888 D r. Fowler saw the

Medusas develop from the free ends of the polyp 2

On p ieces of coral l ine
,
or stones or Shel ls from

rock pools, one i s nearly certain to meet with
minute c reatures abou t a q uarter of an inch h igh,

MULTICO RNIS O N THE co sm os CORALLI NE (GREATLYENLARGED F RO M LI FE)
l ooking l ike wh ite , or rosy- red

,
or flesh -colou red

brist les, a l i ttle th ickened at the opaque wh ite top
,

whence rad iate a number of th read - l ike arms or
tentacles , vary ing in n um ber w ith age. I n young
specimens there may be ten or a dozen

,
in adults

from thirty to forty . Th is i s Claw multz
'

coruz
'

s

found al l round the coast , from Cornwal l i n the

journal Quckelt Al z
'

crosc. Club
,June 188 1 2 o.

2 N ature
,
Dec. 7 , 1893 , pp. 1 27 , 1 28.

5 PP 5 3
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south to Shetland and the O rkneys in the north .

As we watch C l ava under the m icroscope
,
we shal l

see that each of the hyd ra- l ike heads
,
or polyp ites

(three of wh i ch are figured in the cu t), spri ngs from
a creeping thread - l i ke base

,
cal l ed the

sheathed i n a ch it inous covering wh ich rises into
a l i ttl e cup at th e base of each polypite ; that the
tentacles are thickened at the tips

,
and that these

are covered with m inute ha i rs . These hai rs
,
which

are organs of touch,are cal led palpocils. When
they g ive not ice that any tiny creature has come
in contac t with them , the tentacles move towards i t
instantly , and by means of the i r thread - cell s ki l l or
paralyze the prey

,
which is then grasped , and slowly

but surely brought near th e mouth at the top ,
which bends over to rece ive it . When the creature
has fed , i t l oses i ts del i cate thread- l ike appearance ,
and becomes l ike a m in iatu re sausage . The ten ta
cles contract

,
the body s inks down , gaining in

breadth wha t i t loses i n height. I f one has a colony
O f C l ava

,
some of the polyp ites wil l be always

ready to feed
,
and to watch them it is on ly neces

sary to put the whole colony into a watch-glass or

z o o ohyte
- t rough

,
with some sea-water, and drop

i nto i t a few E ntomostracans . They wi l l pay as
l itt le heed to

'

th eir enemy as does the rabbit or fowl
to the boa into whose cage it is put at feed ing- t ime .

And the resu l t wi l l be the same .

The next S t inging An imal to be cons idered has
a G reek name of precisely the same mean ing as
the Lat in one borne by the l itt l e creatu re j ust

F 2
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t reated O f. That was cal led C lava ; this is known

as Co ryne . Both words s ign ify ‘ a club,
’

and the
reason for these names is t o be found in the shape
of the polyp ites

,
which are not unl ike m in iatu re

copies of the cl ub with wh ich the wi cked giant , in
the toy-books of ou r youth , was figured as attempt
ing to slay the val ian t and vi rtuous Jack . And j ust
as that cl ub was studded w ith terrible knots and
snags

,
so these creatures have proj ect i ng from their

bod ies tentacles or arms
,
which make the resem

2 7
— CO R \‘ NE FRUT lCOS \ a

, NATURAL S IZE ; b. PO LYPITE
sn owmo (c) GO NOPHO RES ; a’, CAPITATE TENTAC I.E ,

ENLARGED .

blance more complete . In C l ava they are fi lifo rm ,

or thread - l ike ; in Coryne they are cap itate , or
furnished w i th a kind O f head or bal l

,
wh ich is

noth ing more than a col lect ion O f thread -cel ls.

Synco ryne al so has the tentacl es cap itate (fig .

These tentacl es are capable of m otion in every
d i rect ion , but not to so great an exten t as the
thread-l ike weapons of C l ava .

Of the genus Co ryne there are several species ,
some of which are s imple , wh i l e others are branched
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relates to thei r m ethod O f reproduct i on . The

gal lop/207 6s, or reprodu ctive buds , of Coryne l iberate
free- swimming c i l i ated embryos the analogue of
the winged seed Of the plan t .’ These , after a short
per iod of independent ex istence , set t l e down and
form colonies resembl ing that from which they

were sent forth . In Syn

Co ryne the bud i tself
undergoes a series of
Changes

,
shown d iagram

m atically,
on a large scale

,

i n fig . 2 8 . The dark central
part i s the caffl osarc, or
body -mass , expand ing at
the upper part into the
polypite wi th cap itate ten
tacles set i n whorls . At

SYNCORYNE wim uvDDiNG ( I 15 a gOHOPhO I
‘

CJUSt bUd'

me nu A . 1A TE R B ESO RS F drug , at b, c, and (1 further
developments are shown

,
and at 6 we have the

perfect Medusa form (so cal led from its l ikeness
to a Medusa

,
or J el ly- fish ), ready to break away

and swim O ff.

This wil l give us a good exam p le Of what is
cal led the al te rnat ion O f generat ions

,
i n which

,
as

Cham isso puts i t ,
‘ the mother does not resemble

her own mother or her daughter, but her s ister.
her grandmother, or her grand- daughter

’ The
nutrit ive zooid without sex buds o ff a form in
which the sexes are com bined

,
and th is

,
i n i ts tu rn

,

gives rise to sexless forms .
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There is l i ttl e doubt but that C ladonema (fig . 29)
has a w ider range on ou r coasts than i t is general ly
credi ted with . I t was fi rst recorded from St . Malo
by Duj ard in in 1 843 , then from Devonsh i re by
Gosse (who cal led i t the S lender Coryne , C. stau

then from some of the tanks in the F ish
H ouse at the Zool ogical Gardens

,
and st i l l l ater by

some Of the natural ists at th e Marine Biological
Laborato ry, P lymouth . The specimen figu red was
d iscovered on some sponge sent me by Mr . S ine]

,

O f the B iological Laboratory
,
Jersey . The sponge

had been examined again and again with the hand
lens and a low power O f the m ic roscope

, and as i t
looked unhealthy it was decided to take i t ou t of
the smal l tank in wh ich i t was l iving

,
and throw it

away. But before doing thi s i t was looked over for
the last t ime

, and on a t i ny fragment , which t i l l
then had been unnot i ced

,
there appeared a dark,

thread - l ike mark in th e substance of the sponge .

On tu rn ing the p iece over some tiny project ions
therefrom cou ld be made ou t . and the hand- l ens
revealed the fact that these were the polypites of
Clado nema— t i l l then unknown to me except from
books . The dyi ng sponge was careful ly d issected
away down to the stolon , which was then pu t i nto
a j ar i n good going order. The same colony l ived
for about three months

,
but though the polyp ites

d ied down and were renewed , they unfortunately
threw off no generat ive buds to propagate the
spec ies when they themselves had d isappeared .

1 Devonshire Coast, p. 25 7 , pl . xvi, figs. 1— 5.
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There is l i ttle doubt that search al ong the shores
of the Channel would reveal th is Charming l i tt l e
animal . I t wil l be seen that th e capitate tentacl es

are disposed at the top in a whorl O f fou r, and
beneath are the same num ber of ‘ fal se ten tacles ,

’

rounded a t the t ip
,
and covered with tact i l e h airs

(fig . The funct ion of these false tentac les seems
to be to give not ice of the ap

proach of prey ; for i f anything
comes in contact with them th e

head and tentacles bend over to
wards it

,
and general ly the prey

is sei zed by the tentacles and
passed to the mouth , which is
j ust at the top O f the polypi te .

Some O bservers have come to
F’

goggggtfifggg
A

FRSJthe conclusion that these false
L IFE ) tentac les are rigid

,
and stand

always at righ t angles to th e body ; I am incl ined
to th ink that they are capable of mot ion , and bel ieve
that I have seen them move . In A l lman’s figures
they certain ly do not s tand at r igh t angles to the
body. The point , however , needs fu rther invest i

gat io n ,
and any examples m e t wi th should be care

fu l ly watched
,
and the resu lt O f the O bservat ions

put on record .

This commensal ism O f a St ing ing Animal wi th
a sponge is by no m eans a sol it ary i nstance .

Hackel found sim i l ar cases i n th e material brough t
home by the Chal lenger exped it ion

,
and in the

Annals of Nah um ! History for S eptember, 1 892,
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there i s a st i l l st ranger case recorded O f a hydro
zoan wh ich l ives on the throat and gi l l-Openings of
a fish . Here it seems to be a direct benefit to its
host, for i t appears to supply the place of th e wavy
fi l aments present in al l ied spec ies

,
which gives the

fish a dece itfu l resemblance to the weed - encrusted
rocks of i ts envi ronment .
The strange —l ook ing creature represented in

fig . 30 i s not a new kind Of starfish
,
as one might

at fi rst s ight suppose
,
but the reproduct i ve bud of

Clava/allot prolifera, which , unl ike that of Syn
co ryne , does not swim ,

but walks or c l imbs , and is
on that accoun t dign ified in books with the long
name ambu latory gonozooid .

’ This ‘ walking bud
’

may be taken at the end of the summer in the rock
pools o ff the Capstone , at I l fracombe , and near
Torquay. The few spec imen s that I have col lected
came either from Barricane or from Lee . They
escaped Observa t ion at the t ime of captu re, and
were no t d iscovered t i l l some store-bottl es were
being packed for the homeward j ourney . I t is
certai n

,
however

,
that they came from one of the

two places ment ioned . The adul t form has e ight
capitate tentacles in a single whorl at the base O f

the probosc is . The generat ive buds are sent off

in the same way as those of Syncoryne (fig. but

from near the bottom of the stalk . In the rock
pools they are general ly found among weeds, and
espec ial ly among the common C oral l ine ; when in
the tank they climb about the vegetat ion , or move

sl owly and del iberate ly along the side of thei r glass
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prison . A comparison of fig . go w i th fig . 28 (e) wil l
Show that the structu re of the two buds is the same,
though the habi t is so d ifferent . The membrane
un iting the arms in the bud of C lavate lla corre
sponds to the umbrel la or swimming-bel l in that of

Synco ryne . The probosc is , or mou th , is in exact ly
the same pos it ion in each

,
and the tentacles , which

serve the last-named form on ly as organs of preben
s ion— motion being due to the rhythmic contractions
of the umbrel l a— are in C lavate lla modified so as to
serve also as legs for walking or as arms for c l imb
ing . These mod ified tentac les fork at the end , and
the outer branch of the fork ends in a bal l of
thread- cel ls

,
whi le the in ner branch term inates in

a su cker- l ike d isk . I t is a
very drol l s ight to see these
mod ified Medusas cl imbing
about the seaweed . and now
and then captur ing a stray
E ntomostracan The arm

,

wi th its prey, i s then bent
under and curved upwards, so
as to bring the da inty morsel

mo . 30.
— \VALK I NG BUD o r CLA near the pl

‘

ObO SCIS, which
VATE LLA PROLI FERA.
A youncm our; JUST m m incl ines towards it and en
DI NG-(ENLARGED FROM LI FE)

gulfs It , j ust as the adult
po lypite wou ld do . This sexual zooid is a some
what abnormal case of al ternat ion of generati ons ;
for in the early part of i ts l i fe it sends Off buds
simil ar to i tself from between the arms

,
as shown in

fig. 30. Towards the end of the season th is sexual
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zoo id grows sluggish and sett l es down ; the mem
brane between the arms is ruptu red

,
al l ow ing the

male and female el ements to escape
,
and the tiny

creature perishes in giving b irth to another genera
t ion .

Tubu laria , common though i t i s , i s to other
hydrozoans what the rose is to other flowers .

There are many spec ies O f the genus , but that usual ly
taken i s T. The stems resem bl e smal l
oaten straws

,
and i n a large colony

,
such as may be

taken with the d redge , these tubes O ften rise to
a height of from six i nches to twelve inches The
head of the polypite is a fine scarl et or cr imson ,
and the tentacles pearly whi te . Of these there are
two sets

,
the doom ]

,
the longer, set round the base

of the flask- like polypite, and serving as prehens i l e
organs to capture prey ; and th e short om ] tentacles
round the probosc is or m o nth . These latter receive
the prey from the lower set, and pass i t down i nto
the mouth . In capt ivi ty these polypites fal l O ff

and are renewed again and again , and retain the
power Of mot ion for som e t ime after the v are
separated from the body-mass . The generat ive
buds are developed i n c lu sters at the base Of the
l ower tentacl es

,
and somewhat resemble t iny

bunches Of cu rrants . When the em bryos are
l iberated they may O ften be seen c l imbing up the
sides of the tank with thei r l ong arms , and after
a brief period O f free existence they settl e down ,
develop a stem

,
and become the start ing-poin t of

a new colony .
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That represented in fig . 3 1
— about l i fe - s i ze — was

picked up near the l ast groyne eastward at Has tings ,
in the early part O f October, 1 892 . I t was then

quite dry
, and l ooked so much l ike a twisted bunch

of oat- straw as to impress one with the appropr iate
ness of E l l is’s popu lar name for it— the Oaten S traw
Coral l ine. I tu rned i t over with my sti ck, half
doubtfu l if i t were worth bringing away . But as
there was j ust a Chance that i t m ight revive , or that
there m igh t be som e an imals l iving parasi t i cal ly on
the outs ide O f the tubes

,
the whole was dropped

into a bottl e for further exam inat ion . The m ass
of tubes was abou t three inches high— showing that
the colony was O f that year’s growth— and twisted
a t the base , which had been swept O ff som e rock or
shel l

,
probably on the D i amond Shoal , by the force

of the waves . A l itt l e way from the bottom they
separated into three bundles

,
each conta in ing som e

hal f- dozen tubes , and before the colony had been
in the tank a week these tubes had seven heads

,
or

polypi tes
,
between them . Two of the tubes ran

closely s ide by S ide and then d iverged , l ooking at
fi rst s ight as i f one tube were d ichotom ously
branched ( thus and as each of these tubes had
a head

,
i t seemed as i f one t iny column O f proto

plasm had given rise to them both . This , O f cou rse,
was not the case the common Tubularia i s always
s imple— that is

,
the stems rise d i rect from the base

withou t branch ing, though they are frequent ly ben t
i nto a ser ies O f curves . The outside Of the stems
was covered with a swarm of paras it ic organ ism s

,
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dredged from twen ty-four m iles WNW . O fWarrio r
Island

,
and form ing part of the col l ect i on made in

Torres St rai ts by Professor A . C . Haddon in 1 888

89 , someth ing S im il ar appears in the single specimen
on whi ch the species was founded , for the column
O f protopl asm above the tube gives ris e to two

dist inct heads in more than one case .

We shal l probably find two k inds of E udendriun i

— SO cal led from its resemblance to a wel l-branched
tree . These wi l l almost certai nly be E . z

'

7zszgizo

from rock pools
,
and E . capz

'

l/aro, paras it ic on larger
hydroids . Only the dredge would give us E .

ramozm z. Sir J ohn Dalye ll describes the latter as
one O f the most singular

,
beautifu l , and interesting

am ong the bound less works OfNa ture . Sometimes
i t resem bles an aged t ree . bl igh ted am idst the war
of elements or wi thered by the deep corrosions of
t im e ; som et imes i t resembles a vigorous flowering

Shrub in m iniatu re, r ising with a dark - brown stem ,

and d iverging wi th numerous boughs
,
branches ,

and twigs
,
term inat ing in SO m any hydras . wherein

red and yel l ow interm i xed afford a fine contrast to
the whole .

’ Bu t the others
,
though so much

smal ler and l ess brightly colou red
,
are qu ite as

beautifu l . and they may be me t with wi thout the
trouble and expense O f dredging . In th is genus
the probosc is is t rumpet -shaped

,
and there is

a single row Of fi lifo rm tentac les at i ts base . The
au thorit ies do not record E . mpz

'

llaro from the
southe ast coast

,
but it covered the stems of the

Tubu laria mentioned above .
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The S t inging An imals treat ed of above form part
of a group Athecata, or Gymnoblastea , in wh i ch

the polyp ites and generat ive buds are not encl osed
in cups or protect ive cases , the presence of which
is one of the di st incti ve ma i ks of the second group
Thecaphora O I Calyptoblastea.
In these the form is general ly t ree- l ike or

shrubby ; the stem may be plain or marked with
rings , and in many cases i t is d iv ided by jo ints
into a number of what Mr . Hincks calls internodes ;
and he has used the d ispos it ion of the branches
and of the branchlets, or pinna ,

on these internodes
as one means of dist inguish ing the d ifferent species
of some genera.
The beaut ies of mic roscop ic sea- l ife are great

and man ifold , but none can surpass the charm of
a col ony of these t iny c reatu res when seen with
a hand - l ens or under a low power g iv ing a field
large enough to take in severa l polypites at once .
The calyc les seem formed of the finest c rystal ,
and from the centre of each there sl owly r ises what
seem s to be a l ivi ng flower, which gradual ly unfolds
its long strap- l ike florets, somet imes wav ing them
gracefu l ly to and fro

,
or with equal grace al lowing

them to d roop in gentl e cu rves by the s ide of the

glassy calycle.

These calyc les are seen i n the ir greatest beauty
in the Campanularians, i n which they bear some
resemblance to a l itt le bell. Th is fam i ly is general ly
treated fi rst, but here it wil l be more convenient
to begin with the P lumularians.
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The genus P l umu lari a contains several spec ies ,
some O f which are very common . P . reform , the
‘ S ea Bristl es ’ of E l l i s . i s general ly d ist r ibu ted
round our coasts , and may be found in rock pools,
on weed

,
and paras i t i c o n other hydroids , espec ial ly

on the l ong stem s O f the Lobster - horn Coral l ine
wh ich owes its sc ientific and popu lar

nam es to their resemblance to the antenna
,
or

‘ feelers ’ of the lobster. I t is from an inch to an
inch and a half h igh ; the stem i s sl ightly waved
and regularly join ted

,
and the branches are alter

nate
,
springing from just below the j oint of each

internode . Mr . Hincks describes i t as one of the
comm onest and prett iest O f the spec ies to be met
w i th on the Shore, and writes with enthus iasm of
the forests of it that c lothe the S id es of rock pools
or cover the stems of seaweed .

The spec ies figure d , P is a l ittle
smal le r, and is l ess commonly met with . Its
favourite h abi tat is on stones

,
and amongst sponges

that cover the rocks near low -water mark . I t is

also pretty plent i fu l in the rock pools o ff the
Capstone . and i t ought not to escape a di l igent
col lector anywhere al ong the coast between Combe
Mart i n and Barricane Bay . Nor is i t hard to meet
with in the Channel Isl ands . I t is rarely more
than an inch h igh , and the d ispos it i on of the
branches may be seen from fig . 3 2 , where a specimen
is shown O f the natu ral s i ze

,
and part of the stem

and a branch enlarged . This i l lustrat ion should

be carefu l ly gone over and com pared with figs . 2 7 ,
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28, 30, and 3 1 , so as to cl early apprehend the d iffer
ence between the hydro ids wi thout and those wi th
protect ive cases or calyc l es (lzydrot/zecw) into which
the polypites of the latter can withdraw. I t wi l l
also serve to emphasize the difference between the
P lumu larians and the Sertu larians ; i n the former
the calyc les are unilateral ‘ in the l atter

,
with the

except ion of the S i ckl e Coral l in e (Hydrallmazzz
'

a

falcata), they stud both s ides of the branches or
twigs . Th is l ast named spec ies may general ly be

FIG . 32 .
— PLU M ULAR IA HALE C IO IDE S . ( AFTER H I NCKS)

found on the Shore after a storm . A wel l -grown
spec imen is too l arge for the aquarium

,
but the

col lec tor shou ld m ake h imsel f acquainted with i ts
form and genera l appearance

,
and one of the

p innate branches may be brought away for exam i
nat ion . The stem is twisted in l arge cu rves

,
and

the branches have been descr ibed as “ a series of
feathers implanted in sp i ral arrangement round
a slender stem .

’ The calyc les contain ing the
G
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m inute white polypites are tubular, and very ,

c l osely set along the p innae.

The Sea Oak Coral l ine (S orlzdaria pumila) is
abundant between t ide-marks on large coarse sea
weed . The shoots , from hal f an inch to an inch
i n height

,
rise l uxurian tly from the c reep ing stolon

,

e ither straight or in gen tl e curves. The branches
are oppos ite , and in
fine spec imens give
off smal ler branches.
These, l ike the stem ,

are d ivided at short
d istances into inter
nodes, each O fwhich
forms a figure some

what resembl ing a V
,

and at the extrem ity
of the arms are the
tubular calycles from
wh ich the polypites
r ise and expand their
ten tac les in search of

FIG. 33.
- SERTULAR IA PU M I LA {O Od ' Th is Spec ies is

phosphorescent
,
and

if a p iece of fucus bearing a colony of it be struck
smartly i n the dark the t ips of the calycles wi l l be
d ist inctly i l lum inated .

The Knotted Thread Coral l ine
is very abundan t o n seaweed

, especial ly on the
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any other form , part i cularly if h e exam ines it for
a moment with the hand - l ens . The stem is about
an inch h igh

,
sometimes wi th and somet imes with

out branches . The internodes are short
,
and so dis

posed that the stem forms a z igzag
,
at alternate

angles of which the calyc les are set . But its most
extraordi nary feature i s that the calycl es are sup
ported by a kind O f bracket from which rise the
ringed ped icel s , or stalks , of the calycles. The
general colou r is pure white

,
but some spec imen s

are of a bri l l ian t red
,
ow ing to the presence of

a m icroscopic algal wh ich grows on the stern . The
Knotted Thread Coral l i ne i s phosphorescent , and
the sudden i l luminat ion of a forest of i t on some
sombre laminarian frond is a truly beaut i fu l
spectacl e . If i t i s ag i tat ed in the dark a bl u ish
l igh t runs a l ong each

,
flash ing fi tfully from

poin t to point
,
as each polypite l ights up i ts l itt l e

lamp .

’

I n the genus Campanu laria the stem may be
S imple or branched ; the calyc les are glassy and
bel l—Shaped , th e rim being O ften cut into minute
teeth

,
and somet imes into crenulat ions l ike the

batt lements of a tower . E l l is
’

s name
,
long bu t

appropriate
,
for C. volubz

'

lz
'

s, the spec ies that has
been longest known

,
was the C l imbing Coral l ine

with Bel l - shaped Cups . Th is i s an unbranched
form from deep water , bu t it is often found , washed
up on the shore

,
o n other Hydroids and Polyzoa .

The shoots are spi ral ly twisted , and beneath each
calycl e i s a single r ing, which E l l is compared to

G 2
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‘ a very minute spheru le or bal l , as in some drink
ing-glasses .’ A very common branched form Of

th is genus i s th e Fl exuous Cam panularia (C.

fl exuosa), i n which the calycl es are wide above,
with the S ides slop ing abruptly towards the base

,

and borne on footstalks wi th six or seven rings. I t
is found between t ide-m arks on stones , in t idal pools ,
and on the su rface of the rocks that are covered at
high t ides .

The calycles of the forms already no t iced are
inopercu late— that is , they possess no cover and
are qu ite O pen at the top

,
so that the polypite

,

though protected by glassy wal ls al l round
,
is un

defended above . In the C reepi ng Bel l Coral l ine

(Cab/fella syrz
’

nga), however, the polyp ite can not
on ly retreat w i thin i ts dwel l ing, but can secure
itself from intrus i on or at tack . Round the r im Of

the calycl e rise e ight or nine tapering segments
which meet i n a poin t at the top , and so form
a con ical roof. The force exerted by the po lypite
in r is ing separates these segments

,
thus al lowing it

free egress
,
and when i t w i thdraws itself they fal l

together and completely roof in the calycle . This
spec ies is very common

,
and shou ld be looked for

on other Hydroids, Polyzoa , and on seaweeds .
Probably the best book on the subj ect is Hincks

’

s

B rz
'

l z
'

s/z Hydroz
'

a
’Z oo/

”bytes , which conta ins a good
l ist O f the l iterature Of the Hydroida up to the date
O f i ts publ i cat ion . Of the O lder books

,
E l l i s’s E ssay

towards a Naif/7 a! History of Coral/Mes ( I 7 55)
shou ld be read and re read

,
as should Gosse’s
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An early O bserver came to the conc lus ion that the i r
ch ief d iet was water-S l aters , wh ich he O ften found
to be the sole con tents of the stom ach .

‘When the
l itt le vi ct im s struck agai nst th e spread ing disk the
tentac u lar arms closed in upon them ,

and they were

immed ia tely swal lowed .

’

G reat abnormality,
or divergen ce from the

ordinary form
,
occurs in th ese an im als . Out of

FIG . 34 . (A FTER CLAR K)

e ighty spec imens exam ined and dissected i n the
Laboratory of Un i vers ity Col lege , London , the
ra te O f abnormal ity rose as h igh as 50 per cen t ,

and a correspondent wri tes that abnormal ity is so
common as to be the rul e rather than the excep

t i on 1 Johnston (B I ZZZS/l Z oop/zytes) reCO IdS one
spec imen with seven and another w ith nine ten tacles

,

Excel len t techn i cal papers on th is subject w i l l be found in

Natural Srz
'

em r, vo l i i i , pp. 204 and 209 .
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and ment ions ‘ a wh ite form with five ,
’ probably not

a Lucernarian at a l l . One spec im en that l ived for
about a fortn ight in mv tank was abnormal in
a very h igh degree . I t was imposs ible to figure
it , so a descript ion must serve . Suppose the
an ima l on the left i n fig. 34 to be d ivided into two
“

equal parts by a hori zontal l ine j o ini ng two
margInal anchors . The lower hal f i n my specimen
Was perfect ly normal th e upper half seemed
exact ly as if the creature were about to m u lt iply
by fiss ion . The normal fou r arms O f the upper hal f
i ncreased to seven , with some t races of a budding
eighth

,
and even the reproduct ive bands (the V

shaped bodies i n the figure on the l eft) Of that hal f
doubled i n number. Every care was taken to keep
the an imal al ive — unfortunately in va in . I t d ied at
the Marine B iologica l Laboratory at P lymou th

,

wh ither it had been sent for exam inat ion , and was
there ski lfu l ly preserved , and to that place , after
a Short stay in London , i t has now been returned ,
so as to be at the service of workers i nterested in
the subj ect 1 .

TO the S t inging Animals also belong the J el ly
fish

,
the Sea- anemones, the Corals, and the Comb

bearers or Sea-gooseberr ies , as the fishermen cal l
them . The only two forms l ikely to be O f i nterest,
from a m icroscopic poi n t of view, are Hydra- tuba

( the la rval form Of the common Jel ly-fish ) and the
common Sea-gooseberry (fig . The former is
rarely col lected : i n most cases the t iny embryo,

1 A d iagram of th is an imal is g iven in A’
ataral Science, iii. 320.
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which resembles an Infusorian ,
i s i ntroduced , unper

ce ived ,
i nto tanks with sea-water

,
and there set tl es

down on stone or weed , develops a mouth , and buds

out tentacles
,
general ly s ixteen in number, and so

l ives on for som e t im e . In the au tumn growth is
carried o n Upwards

,
and the

creature resembles a minu te pine
cone attached by the smal l end .

Then the mass i s marked O ff

in to a number of rings , and the
an imal is then comparable to
a pi l e of saucers i ncreasing in
s i ze from the base , only the top
most ring or saucer bearing ten
tae l es . In course of t ime Tthese
rings float away

,
and in due course

become J el ly-fish .

Sea-gooseberries maybe taken
in the n et as they float on the

brat/”aWe“ ) surface of the water. Sometimes
they are left i n rock pools by the t ide , and they
may be picked up hal f dead on the sea- shore . In
the autumn of 1 893 , the shore between Whitby and
Sandsend was li teral ly strewn with them , and some
which were picked up and put i nto a large vessel
of sea-water revived su ffi c iently to d isplay their
bri l l ian t i r idescence in the sunsh ine and thei r phos

ph orescence in the dark . The body is about half
an inch l ong

,
and the stream ing tentacles five or six

times as m uch . I ts substance is C l ear as crystal ,
and d ivided lengthwise in to eight equal c rescent
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CHAPTER IV

‘ WORM S ’

ROFE SSO R HU! LEY cal led the

Worm s a ‘ heterogeneous m ob ,

’

and
othe r authorit ies have used language
qu i te as forc ible . A ttempts hav e been

m ade to b reak up the group into manageable parts,
in other words

,
to arrange its members in smal ler

div is ions accord ing as they are C losely or distant ly
related . Those who care to fol low out the attempt
should study P rofessor E . Ray L ankester

’

s artic le
‘ Zoology ’

in the last ed it ion O f the a yclopa
’a

’
z
'

a

B rita/m ica . Here the O ld ‘ l umber - room ’

is retained .

The chief reason for such a course is that in very
many cases the degree O f relat ionship between the
form s i s not clearly m ade out . In crease Of know
ledge wi l l p robably lead to some better method O f

grouping .

In ponds among the water-weed and in rock
pools am ong the seaweed we Shal l find the P la

narians, the lowest Of the group . A l l are smal l :
the fresh -water form s are gen eral ly elongated ;
marine Pl anarian s are m ore leaf- l ike . If they are
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d ivided, each part wi l l continue to l ive and develop
a new port ion correspond ing to that which has been
cut away. J ust above these are the Fl ukes

,
wh ich

lead a paras i t ic l ife , some on the sk in of the i r hosts
and others in the i ntest ines . The common Liver
fluke (D istal/111111 kepatz

'

am z) is
a good example of the devel op
ment of these creatu res ; and
in on e of i ts stages— the Cer
caria— it is su re to be met with
by col l ecto rs . The embryos are
vo ided from th e b odies o f sh eep ,
and hatched i n water

,
l eading a

free-sw imm ing li fe for a l i tt le
whi l e . Then

,
i f th ings go wel l

with them , they -b0re thei r way
in to water-snai l s

,
where they

i ncrease and mult ip ly, giving
rise to forms unl ike themselves .
From these a free—swimming
form ( the C ercaria), l ike a m i c ro
scop i c tadpole

,
arises, and this

makes its way on land
,
and

“

i f
eaten by sheep bores i n to the liver,

Fl

g
'

p

36
fi ixic

'i

s

u

iéiagiiiii
M AGNIF I ED)

causmg the d isease cal led the rot .
Nex t to these come the Tape-worms , wh ich may

be d ism issed with mere ment ion . These three
forms are c lassed together in one series as Fl at
worms

,
from thei r shape.

In the nex t ser ies are the N em erteans or
R ibbon -worms . L ike the i r fel l ows of the fi rst series
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they are flat
, and are no t d ivided into segments .

Most of them are free - l iv ing
,
and the sexes are

usual l y d ist inc t .

In the third series
,
the Nem a todes or Thread

worm s
,
the on ly o ne we are l ikely to m eet with is

the Horse-hai r worm which according
to folk - story is nothing m ore than a horse -hair
endowed wi th l ife and m ot ion . Paste -eel s ’ and
‘ Vinegar-eels ’ and the Trich ina , paras it ic in th e
muscles of persons who have eaten d iseased pork ,
are related forms .

This brings us to the Annel ids or True Worms
,
in

which the body is d ivided i nto a num ber o f rings or
segm ents , as may be tested by tak ing a common
earth -worm into one

’

s hand or laying it i n a dish
and watch ing its m ot ions. Each ring bears bristles
or other processes which serve as organs of loco
mot ion .

The R iver-worm or Summer-worm (Tulu
'

fox rz
'

tw

lorzm z) is common enough al l over the country ;
and in some local i t ies they occur in such quantit ies
as to discolour the water . They burrow in the mud ,
head downwards

,
with the tai l proj ect ing and

waving to and fro in the wa ter. The Ski n i s trans
paren t, and the red colour is due to the blood
showing through . Under a low power

,
or even

with a hand - l ens , the rings or segments may be seen
and counted , and the brist l es on each may also be
d ist ingu ished . The great blood - vessel is prom inent

,

as is the intest i nal canal , wh ich twists from s ide to
side

,
one turn for every segm en t .
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or many . To the first belong those al ready
ment ioned ; to the second those wh ich fol l ow .

The col l ector at the seas ide wi l l be su re to meet
with worms in plenty

,
bu t though al l are i nterest

i ng, and many exquis i tely beau t ifu l , d isc rim ination
must be exercised as to those se l ected for the
aquarium . With the large free- swimming marine
worms and those which wander over the rocks
we need no t concern ou rselves . Our business
is with the Tube - dwel lers — c reatu res l iving in

struc tu res bu i l t up of l im e taken up from the sea
water

,
O r gra ins of sand and t iny fragments of

shel l fastened together by a glu ti nous secretion
from the body of the tenan t . O n most of the
segments are l itt le bundles of brist les

,
by means O f

which these creatures come part ial ly out of and
ret ire i nto thei r dwel l ings . Their breath ing appara

tus i s in the form of gi l ls on or n ear the head , and
in addi t ion to these organs tentac l es are sometimes
present . The young are developed from eggs , and
when born are un l ike the i r parents . Sp irorbis

(fig . may be col lected for keeping
,
for i t does

wel l and mul tip l ies rapid ly . The t i ny spiral shel l
is attached by one s ide to the fronds of the com
mon Bladderwrack and the stems of the common
Coral l ine . Indeed

,
in som e l ocal it ies it i s almost

im possible to take a piece of the last - named weed
from a pool wi thou t ob tain ing scores of these
worms . The bran ch ing gi l ls are spec ial i zed into
ci l iated ten tac les , and the opercu l um or stopper is
a mod ified ten tacl e , which Closes the apertu re of
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the tube when the worm ret i res into its shel l , and
also serves as a brood - chamber for the reception of

the ova. A Spray O f coral l ine studded with these
t iny worms

,
with the i r tentacles expanded , when

v iewed w ith a low power and dark-ground illum in
at ion

,
presents a scene of strik ing beauty. If

one of these worms be left in stal e sea-water for
a l i tt l e t ime it can be easi ly shaken out of it s tube,
and i ts d ifferent parts exam ined at leisu re.

O tlzom
'

a g racz
'

lz
'

s is another tube-maker, but its

dwel l ing d iffers from that of Spi rorbis in being
stra ight instead of sp i ral , and is
formed of mud l i ned with a fin e

membranou s sk in
,
not of l ime . A

favour ite habitat is on the disk of
red seaweeds . Th is worm has
th i rteen segments

,
and on the fi rst

and l ast are two eye- spots . The

t entac les are a l ight straw colour,
and of cons iderab le length . I t wi l l
be good pract i ce to dissect away

“

figRié
‘

gg
m
i
m
g

the tube from one of these l i ttle
(FROM U FE’

creat ures
,
and d rop it in its houseless condit ion into

a vessel of C l ear sea-water, in wh ich are some
an imalcu les and weed . I t wi l l immediately set to
work and constru ct a new house but as there i s no
mud w ith which to plaster the outside, the move
ments of the creature can be watched w ith a hand
lens th rough the transparent tube- skin. That

shown at fig. 37 was so t reated , and l ived for about

three m onths i n a 4
"

x 1
” tube .
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Serpu lae m aybe taken , for there is scarce ly any
difficu lty in keeping them . Every one knows their
white Shel ly tubes tapering backwards and marked
with a dist inct ridge o n the top . They are gene
ral ly found intertwined in a mass , bu t if poss ible
a single spec imen shou ld be taken

,
at most two or

three . Not because they are scarce , but i f one
d ies

,
probably the whole wi l l have to be sacrificed

to save the water from becom ing corrupted . One
attached to a mussel - Shel l p icked up at Worth ing
l ived in one of my tanks for some m onths

,
and

often grat ified m e by d isplaying h is bri l l iantly
coloured gi l l - tufts , though a tap on the side of the
glass

,
or the in terpos it io n of any substance between

the l igh t and that part of the tank in which he l ives
,

caused h im to furl h is fan s and retreat with a sudden
j erk . Another Specim en sent from P lym outh more
than a month ago is st i l l l iv ing. I t is fixed on
a l arge stone

,
and made the j ourney packed in wet

seaweed in a tin . O n the day after the stone was
pu t i nto a tank the worm was seen to be al ive

,
and

i t is now apparen tly as much at hom e as i t was in
the deep water whence it was d redged . A s in
Spirorb is there is an opercul um

,
or stopper

,
to close

the mouth O f the tube , and through it there i s l ittle
doubt that these an imal s breathe when ret racted .

The Shel l -binder (Torah /la cozzc/zz
'

lega) l ives in
a house in some respects l ike the case of a cadd is
fly, though O f much l arger s i ze . The tube is
exceed ingly brittle , as is to be expected from the
nature of th e materials ou t of which it is con
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uncertain . The reason for the i r i nc l us ion here is

that some au thorit ies bel ieve them to be descended
from ancestors resembl ing the larvae of the True
Worms . Accord ing to D r . Hudson it is out of the
quest ion to at tem pt to frame a defin it i on wh ich
shal l i nc lude them al l

,
though it i s easy, after the

study of one form
,
to say whether any parti cular

organ ism belongs to the group . They are most ly
m icroscopic

,
bu t al l the fixed and a few of the free

swimming forms are vi sible to the naked eye
,
some

of the former being one-n i nth of an inch long .

The ch ief poin ts that they have in common are
the possessi on of a c i l iary wreath i n front

,
the

mot ion of wh ich produces the whee l - l ike appear
ance to wh ich they owe thei r name

,
and by means

O f which the free - swimmers m ove ~ thro ugh the
water

,
and a pecu l iar pai r of j aws

,
formerly called

the ‘ gizzard .

’ The fi rst subd ivis i on
,
the Rhi zota

,

contains al l the fixed forms
,
and one which is

colonial and free-swimming
,
the members of the

colony being adheren t to each other by thei r bases ,
thus radiat ing from a comm on centre . They are
also cal led Tube - dwel l ing Rot i fers

,
from the fact

that most of them excrete gelat inous sheaths
,

often encumbered wi th d iatoms and vegetable
(ram

,
i nto which they can ret i re

,
or bu i ld up

,

pel l et by pel let , tower- l ike st ructu res i n which
they dwel l This definit ion

,
however

,
does not

include M egalo tro cha, for i t makes no sheath and
bu ilds no tower . In the genus F l oscul aria (the
spec ies of wh ich are cal l ed Fl oscu l es) and in
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Stephanoceros (somet imes known as the Crown
An imalcu l e the tube is gelat i nous . Some spec ies
of the former genus are qu ite common

,
as is the

s ingle spec ies of the latter. They are found on
various kinds of aquat ic vegetat ion

,
Chara and the

finely d ivided leaves of m i l foi l and hornwort being
favourite haunts .

The Common F loscu le (Floscularia orlzata),
accord ing to D r. Hudson , is met with

‘ i n fresh
waters everywhere .

’ The form of the animal wi l l
be best u nderstood by a reference to fig . 39, a. I t
cons ists of a corona or hemispheri cal cup

,
cu t i nto

lobes varying in number and si ze i n di fferen t Spec ies
that wi th wh ich we are now concerned having

five . Each O f these is fu rn ished with a bundle of
hai r- l i ke fi laments . Below th is cup is the vestibule,
bounded by a col la r set wi th ci l ia , corresponding
to the ‘ wheel apparatus ’ of others of the group .

St i l l lower i s the crop,
bywhich the prey passes to

the masticat i ng organs
,
and , when these have broken

it up
,
to the intestines , si tuated at the top of the

cont ract i l e foot . Imagine this creature enclosed
i n a nearly transparent tube

,
i nto wh ich i t can ret ire

at w il l by the contract ion of the stem - l ike foot and
the i nvaginat ion of the lobes of the corona

,
and you

wi l l have some idea of the structure of the Fl oscu l e .

But words cannot convey m ore than a sl igh t idea of
its marvel lous beauty. The Floscu le is perhaps seen
at its best when

,
caut ious ly emerging from i ts fi lmy

dwel l ing
,
i t s lowly un folds i ts lobes and expands

i ts cup
,
while t he fi l aments on the l obes spread ou t

H 2
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l ike rays of l iv ing l ight . Then the c i l i a on the
col lar begin to m ove

,
and a vortex is created which

sweeps Infusoria and even free - swimming Rot ifers
down into the vest ibu l e

,
whence there is no return ,

for the long fi lam ents , techn ical ly known as sofa ,

close up and bar the way . In the vest ibu le the
prey reta ined t i l l an apprec iabl e am oun t

FIG . 39 .
— A, I’LO SC I

'

I {THE CO M M O N FIJISFL‘ IJZ !

B . STE PHANOC L
‘

RI IS E ICHHORN II ( x 3m . (A FTER HL‘

DSI
'

N )

coll ected
,
when the whole is forced down into the

crop and subj ec ted to the act ion of the j aws .

In general plan Stephanoceros Cl osely agrees
with the Fl oscu les , the ch ie f d ifference being i n the
armature of the corona . There are five lobes or
processes , bu t th ey are long and s l ender, and after
bending outwards i n the m iddl e converge so as
almost to m eet at the points . Instead o f the
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j udgment not to bel ieve that four smal l wheels are
revolving. Between the upper and lower pai rs of
disks , and j ust below the knob known as the c/zz

'

a
,

i s the workshop where the pel lets or bri cks are
m ade . I t cons ists of a nearly hemispherical cup ,
covered with in with fine c i l i a

,
the movements of

which give a roundish form to the part i c les driven
into the cup

,
and these are made to cohere by be ing

mixed wi th the gl ut inous sec re t ion of wh ich the
inner sheath i s com posed . In about two m inutes
the pel let is ready ; i t i s then seized between the
ch in and the knob beneath

,
and as the animal bends

its upper part over the upper part of the tube , i t is
d ropped into its place and there p ressed into shape .

Leeuwenhoek
,
who discovered this animal

,
saw and

described the laying of the pel lets ; but it was
reserved for the late P . H . Gosse to find out how
they were made . In a second spec ies ( lll . coaz

’

fera)
the pel lets are sub- con ica l ; i n a thi rd ( lll . jam ts)
they are ovoid and formed in the intest ines ; and
in the fourth ( l . there is no ou ter tube

,

though
,
l ike the other spec ies

,
it has an apparatus

for making pel lets .

There are three other fixed forms d iffer ing from
Mel icerta i n the character of thei r dwel l ings and in
the shape of the corona . In L im nias the corona
is d istinct ly two - lobed i n Cephalo sipho n it i s nearly
c ircu lar

,
and in ( E cistes i t i s a wid e oval with two

ind ist i nct lobes .

There is only space to mention the cl ustered forms
,

though theyare of rare beauty. Lacinularia l ives
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in a fixed c l us ter of many ind ividual s
,
hav ing the

corona heart- shaped , and adhering to each other
by the ir gelat inous tubes . M egalo trocha i s also
fixed , though the u n i ts, which have the corona
k idney- shaped , are tubeless . Cono ch ilus, i n wh ich
the corona i s horseshoe- shaped

,
i s a free- swimming

clustered form , the un it s adheri ng to each other i n
much the same way as those of Lacinularia.

Next come the free - swimming Rot ifers
,
and to

take them out of the store-bott l e recou rse must be
had to the stratagem employed in the case of the
Infusoria (p F i rs t come the leech - l ike forms

wh ich use thei r c i l iary wreath as
a swimming organ

,
bu t also c reep pr inc ipal ly by

means of a telescopic foot that can be re trac ted
with in the body . The Common Roti fer, or

‘Wheel
Animal c u l e ’

(Ro tifer t at/g
rams), has a j ust cla im to

priority, for i t was the fi rst of i ts class to attract
attent ion

,
and the revolut i on of its c i l iary wrea th

gave the an imal i ts popula r
,
and the class its

sc ientifi c name . D r . Hudson says that in th is
genus c i l iary rotat ion i s shown in i ts most effect ive
form

,

‘ for the wreath
, when in fu l l action , l ooks

prec isely l ike a pai r of escapement wheels of
a watch wh irl i ng round at great Speed .

’

Its l ength
when extended is i t i s found in fresh -water
everywhere

,
and spec imens are also recorded from

the sea . The body is wh ite and smooth , tapering
gradual ly from the head to the foot

,
which has

three toes
, as, i ndeed , have al l the l eech - l ike forms .

This l i ttl e creatu re may often be seen creep ing
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along the side of the zoophyte - t rough , fix ing i tsel f
by a gummy secret ion from the toes

,
extending its

body, and attach ing itsel f by the fore part , and then
drawing up the b inder part i nto an arch , somewhat
l ike the mode of progress ion of a looping cater
p i l lar . In th is way it can get over a good deal of
ground for such a t iny an imal in a short t ime .

Now and then i t wi l l put out its c i l i ary wrea th and
go for a swim

,
but soon some st ray bit of vegetable

a
’
ébrz

'

s wil l stop i t
,
and i t moors itself by

its foot and makes a temporary home
,
or .

as is eviden t from the ac t i on of i ts j aws ,
feasts on som e da in ty morsel luck has
thrown in its way . In this species
the phenom enon of des i ccat i on was fi rst
Observed

,
specim ens having been dried

up
,
and then revivified by the appl ication

O f water . This capabi l i ty of enduring
great dryness is n o t . however , confined to
t h e Rotifers

,
for i t is fou nd i n som e of

the Thread -worm s
,
in the Tard igrades or

Water- bears and in a s l igh t degree in some
of the E n tonio straca. The facts were long
d isputed

,
bu t they are now universal ly

adm i tted
,
and the explanat ion is s imple . The

anim al secretes for itse lfa gelat inou s covering ,which
h ardens when exposed to the a i r , and so preserves
the internal fluids from evaporat ion . The drying
up must be effected sl owly

,
or the creatures wi l l

no t have t ime to secrete th is covering and wi l l
b i

therefore perish . The individual i n fig. 4 1 i s a female ,
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to a swift for ‘ the grace and ease of its varied
motion .

’

In shape i t i s nearly con i cal , and Gosse
saw in i t som e resemblance to a top , the i ron point
of which had been dr iven in by cont i nual pegging .

To others
,
however

,
i t may suggest an O ld- fashioned

kite
,
the auri c les do ing duty for the paper tassels on

each side
,
though of cou rse the ta i l ’ is want i ng

,
for

the forked foot is very m inu te (fig . 42 ,

Perhaps the most beau t ifu l of the m ailed group
are the spec ies of E uch lanis

,
and the lori ca is

FIG . 42 .
— a

,
ASPLANCHNA BRIGHT II E LL I ; b, SYNCHA

‘

TA PECTINA
‘

IA ;

c
,
EUCHLANIS M ACR URA ; d, PEDALIO N M IRUM . (A FTER HUDSO N )

a compl icated affair . Hudson compares i t to the
empty shel l of a torto ise , the flat base of wh ich is
spl i t longitudinal ly

,
and a p iec e turned down on

each side at righ t angles to the spl i t
,
a flat oval

plate covering the open ing thus m ade . From the
fore part at the top the c i l iary wreath protrudes

,
as

does the deeply forked foot at the opposi te end.

In thei r cl ear glassy armour these l i tt l e creatures
are beautiful Objects for the m icroscope

,
and Shou ld

always be viewed with dark -ground i l lum i nat ion .
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E . macrara i s 7
1

6

”
long, and is common in cl ear

ponds and d itches (fig . 4 2 , c).
In the genus Brachio nus, or P i tcher An im alcules

,

the body is short , broad , and urn- shaped .
The

lor ica is somewhat l ike a box open
at each end, and general ly armed

with Spines . The foot is a long
muscu lar tube capable of being bent
in every d irect ion

,
and may be wi th

drawn into the lorica . Gosse
,
i n

speak ing of its amaz i ng flexibi l i ty
,

says : I have actual ly seen i t t i ed
in what looked for the moment l ike
a knot ! The toes are forked

,
and

serve the an imal as a pivot
,
on wh ich

they may be seen revolving as if in n o . 43 .

sport . The female carries her eggs BRACH'OW S PA“

about with her attached to her body j ust where
the foot protrudes from the coat of m a i l . There
are several spec ies . 8 . pa/a, 7

1

3

” l ong
,
is common

in ponds and d i tches (fig.

The last Rot i fer to be men t ioned is one of the
two genera

,
each with a single species

,
which make

up the order Scirtopoda forms that swim with
the ir c i l i ary wreath

,
skip with jointed l imbs term i

nated i n fans of setae
,
and have no foot

’

Pea
’
alz

'

on

m z
’

rum (fig . 42, a
’

) i s, incl uding the ventral l imb, 5
1

3

”

long . It was fi rst found in England by D r . Hud
son , i n 1 87 1 , i n a pond near C l i fton . S i nc e then it
has been taken by Mr . Bolton near B irm ingham

,

by Mr . T . Shepheard from ponds near Chester, and
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by the members of many metropol i tan fie ld- clubs
from ponds not far from London . Apart from its
l imbs the great pecu l iari ty of Pedal ion is its mode
of locomot i on , which greatly resembles that of
a cyclops larva

,
the only d ifference being that,

i nstead of resting after every jump
,
Pedal i on gl ides

along for a l i tt l e before m ak ing a fresh start . This
pecul ia ri ty in i ts moti on has

,
i n D r . Hudson

’

s

opin i on
,
caused th is Rotifer to be thrown away hun

d reds O f t im es i n mistake for young Cyclops , SO that
anyth ing resembl i ng these t i ny Crustaceans should
be carefully examined

,
lest rare obj ects be um

wi tt ingly rej ected as worth l ess .
In marine coll ect ing, in com pany with Noct i luca

we shal l probab ly find a l um inous Rot ifer (Sync/[a
r

ia

from
I L, i n . to T 7

1

5 6
in . long . In form it

is not un l ike peril/1am (fig . 4 2 , b), but the
body is cyl indri cal

,
and there are two m inute toes .

I t is pretty gen eral ly d istributed round ou r coasts .
Gosse took i t a t Tenby in 1 854, and to h im we owe
ou r knowledge of the fact that th is Rot ifer is self
l uminous

,
though it is no t very difficu l t , now that he

has shown the way,
to sat isfy ou rselves by personal

Observat i on . He was stand ing on the quay at Tenby
watch ing the departure of the Bristol steam er

,
which

was just l eav i ng the wharf. ‘ An impatient stroke
or two from her paddles i l lum inated the dark water
under her quarter, and the lowest step of the quay
stairs was every instant covered with sparks l ike
diamond dust by the tiny wavelets that washed
over it .

’

O n examinat ion he found spec imens of
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ci rcular plates j oi ned at the rims
,
the whole being

known as the s tatoblast or rest ing- bud . These
rema in enclosed in the parent - cel l t i l l the death of
the polypide whence they proceeded , and the conse
quent decay of its cel l sets them free . Under
favourable condit ions

,
general ly in the fol lowing

spring, the invest ing - case Open s l ike a b ivalve shel l ,
and the young animal— a m in iatu re copy of its
parent— begins its l ife j ourney

,
float i ng passive ly

about t i l l it finds a rest i ng-place , where i t settles . and
soon begins to perpetuate the race by simple bud
d ing . The shape o f these statoblasts (found in al l
the fresh -water genera except Palud ice l l a) serves as
o ne means of d iscr iminat i ng different forms . There
is one bund le of nerve -cel ls

,
bu t no trace of a heart

or vascu lar system
,
the want being suppl ied by the

c ircu lat ion of the flu id su rround i ng the al imentary
tube and th is c i rcu lat i on i s al so resp i ratory in func
t ion . S ix genera O f fresh -water Po lyzoa are fai rly
common in Engl and . The other British genus

,

Victore lla
,
d iscovered by Savil l e K ent in the

Victoria Docks in 1 868
, i s a rare form , found on

the tubes of Co rdylophora. I t was doubtless
original ly m arine, and has only eight tentacles .
The Polyzoa

,
as thei r sc ient ifi c name impl ies ,

are colon ia l 1
, and consis t of a num ber of these

m embranous sacs or cel ls— real ly nothing more
than the hardened cut i cl e— each , at some t ime of
its existence , contain i ng an ind ividual or polypide °

1 There is one exception . Loxosoma
,
a Mediterranean fo rm ,

parasi t ic o n wo rm s
,
is so l i tary .
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the whole form ing a colony, wh ich may go on
increas ing in s i ze and numbers

,
notw ithstand ing the

death of some of its component zoo ids . Ou r s ix
forms fal l into three groups . ( I )Alcyonella, which,
though at fi rst l ike P l umatel la, forms large spongy
masses. (2) C r istatel la and L Ophopus, hav ing the
zooids enc losed in an invest ing membrane

,
the whole

colony be ing locomot ive. (3) P l umatel la, Frederi
cel la, and Pa l ud icel l a , which are branching forms,
and, l ike Alcyonella, these colonies are always fixed
and the i r sacs or cel ls are tubu lar. The great
beauty of th is group cons ists i n the crown of tenta
cles with wh ich they create the vort ices that sweep
the food down into the gul let . They vary in

number from s ixteen i n Palud ice l l a to eighty i n
C ristatel l a

,
and are set usual ly in a double row

round the edge of the Iophophore, wh ich is

general ly horseshoe-shaped, but nearly c ircul ar in

Fredericella, and quite so i n Pal ud ice l l a and the

marine forms . Most of the Polyzoa have the vent
outside the lophophore (whence the techn ical name
for the group

, E c toprocta) ; in Loxosoma and
Ped icel l ina i t is ins ide (whence th ey are cal led E ndo

pro cta). E ach tentacl e is capable of independent
motion

,
and is c i l iated on both s ides . When seen

under dark-ground il l uminat ion , the movements
of these t i ny hairs convey the impression of
a stream of water runn ing up one s ide of the
tentacle and down the other. If a spray of one of
these branch i ng forms be dropped into a zoophyte
trough

,
the zoo ids will soon make their appearance .
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and
,
to quote Professor A l lman

,
th e whole i s an

‘ obj ect which in el egance can hardly be su rpassed .

These strange sent ien t flowers
,
i nstan tly re treat ing

on the approach of danger
,
and when al l is once

m ore qu ie t
,
again com ing forward in their beau ty

,

present a spectacl e n o t eas i ly forgotten .

’

A lcyo

nel la needs only a passing noti ce , for it differs l i tt l e
from P lum atel la except in having its tubes or cel ls
adherent to each other by their sides

,
the whole

form ing a spongy hon eycomb - l ike m ass
,
which has

been frequen t ly m istaken fo r a fresh -water sponge
,

and indeed this an imal was so cal l ed by at l east one
n atu ral ist in th e eigh teen th cen tury. The great
num ber of polypides in a colony renders i t very
d i fficul t to keep A lcyo ne lla al ive for any t ime , and
on ly a very smal l port ion must be kept for exam in
at ion . Some may be preserved

,
however

,
by cut

t ing a ring out of the colony
,
and dropping a sm al l

segm ent O f th is ring in to a tube of m e thylated
spirit . The arrangem en t of the tubes and the
form s of the statoblasts su re to be found there in
can thus be stud ied a t l e isu re .

C ristatel la , when fu l ly developed towards the end
of the season . and w i th the tentacles pro truded

,
bears

som e resem blance to a smal l hai ry caterp i l lar
.

young the colony is globu lar in form increas

ing in length but no t in w idth as i t grows older
,
t i l l

it reaches a length O f two and a hal f inches
,
and

spec im ens of th ree inches , and even four i nch es, are
recorded , but a width of f i n ch is rarely, if ever,
exceeded . Then the ent ire colony is oval in shape

,
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Lophopus, which ,
l ike C ristatel la

,
has a s ingle

species
,
is the P lumed Polype (P olype apanac/te)

of Trembley . The polyp ides are enclosed in a Cl ear,
glassy

,
gel at inous membran e , wh ich l eaves only the

orifices Of the cel ls free . and as the col ony i ncreases
111 si ze becom es deeply cleft
or lobed . Occas ion al ly these
l obesbecome points o fdivisio n ,

the colony break ing up where
the lobes occu r . C ristatel la
also undergoes this fissive pro
cess , becom ing constr ic ted in
the m iddle t i l l the colony
separates , each part moving
O ff in d ifferen t d irec t ions .
Baker and Van Beneden

Fm 46 .
— 1.0PH0PUS am sw ,

assert the locomot ive powers

(
4

1

1

155
5 0 : su i (m

‘

fi k -\u of LophOpus. wh ich Professor
A l lm an doubts

,
as does D r .

A . C . S tokes i n h is rll z
’

croscopy for B eg inners,

which deals wi th American pond - l i fe
,
for he calls

C ristatel l a the on ly locom otive Polyzoon . M r.

Bol ton
,
of Malvern L ink

,
however

,
writes to me on

the subj ec t ‘

L ophopus also . as perhaps you know
moves by the secret ion of fresh gelat inous matter .
Mr . Shepheard , says

,

‘ I have , however .
on several occasion s observed a w ry considerable
change i n the pos it ion of colon ies placed in glass
Cel l s for examinat ion 1 ’

The tree - l ike forms come next . The col oni es of
1 [ vowed/figs C/zes/er Society of Natu ral Selen ee

,
i . 59.
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P lumatel l a and Fredericella are branched
,
and

composed of a ser ies of tubu lar cel ls o f horny

consistency, each const i tut ing a branch let with
round term inal open ing

,
and general ly separated

from the other cel ls by a more or l ess complete
d ivis ion . The first -named genu s has many species

,

or, i t may be, variet ies . Frederice lla has but one .

In P l umatel l a the lophophore or platform carrying
the tentacles is c rescent-shaped

,
and th e tentacles

vary i n number from sixty to forty in Frederice lla
the lophophore is orbicu lar and the tentacles do not
number more than twenty- fou r. Palud icel l a , a fairly
common form

,
has the cel l s cl ub-shaped

,
with a

perfect divis ion between them ,
so that each zooid

is completely shut off from its ne ighbou r
,
and the

orifice i s squ are . I t is extremely interesting from
the fact that i t approaches marine genera in the
absence of statoblasts . I t has true eggs , and also
mul t ipl i es by conti nuous gemmation (see p.

S ide by side with this
,
what are cal led lzz

'

bernacula

winter quarters for the rest ing—buds— are developed .

Van Beneden was the fi rs t to not i ce them . He
says : ‘ A t the approach of win ter the buds become
covered with a horny sheath

,
and thus the embryo

is preserved t i l l the fol l owing spring .

’ Mr . Shep
heard

,
of Chester

,
was the fi rst Engl ish

observer to record these arrested buds . In 1 87 8

he gathered some Palud i cel l a from the canal l ocks ,
Chester

,
and he has very k indly al lowed me to use

his notes
,
from which the fol lowing is taken ‘ The

buds are completely seal ed up
,
and covered wi th

I 2
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and l ook dead during the win ter. I n the
spring

,
when they begin to grow , the term inal tube

Spl its vert ical ly and presen ts t he young , wh ich
devel op i n the usual way .

’

I have not watched
Pal ud icel l a through the winter

,
bu t i n some kindly

sent me by Mr . Bolton , the lzz
'

berzzaeala were d is
t inctlyvisible , and the young
polypides were in a sim i lar
cond i t ion to those of Plu

mate lla and Fredericella

when emerging from stato
blasts exact Copies , in
m in iatu re

,
of the older form .

S i nce then I have rece ived
a quant ity of weed from the
Broads

,
and i n several dis

t inct col onies the h ibernacul a
were conspicuous . In some ,
though the colon ists had

succumbed to the effects of

me w — 12 001 1” OF W ,w
their j ourn ey

,
the vertical

sl i t cou ld be Cl early traced
with a hand - l ens .

fiililii Elsi fi
'

ééfili In fig ' 4 7 fl l , a h ibel
‘

naculum
LACUST R IS

co rl tain l ng a yo tl ng polypide
is figured from l i fe . The capsu l e by wh ich the
bud is scaled up shou ld be noted ; the detai ls
of the an im al can be m ade out— the bent tube

,
and

the closely packed tentacl es , som ewhat l ike a t iny
tassel . I t was al ive beyond all doubt

,
for I dis

t inctly saw i t move m ore than once . The artist
,
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develop into th e larval forms , by brood chamber.
’

‘ Cel l ’ is O ften loosely em ployed to designate the
dwel l ing of a polypide .

‘ Chamber
’ i s purposely

subst ituted here because cel l ’ has a defini te bio lo

gical meaning the un it-mass Of l i vi ng matter .
’

The fi rst and l argest group are the L ip -mouthed
Polyzoa (or Chi lostomata), i n which the Chambers
are horny or calcareous

,
and furn ished with a k ind

O f h inged door or shutter
,
operated by muscles,

which opens outwards so as to al low free egress to
the polyp ide

,
and closes again after its retreat . In

very many of this group some of the polypides of
a colony undergo great mod ificat ion to serve as
brood chambers

,
bird’

s-head processes
or vibrat i le spines and root - l ike pro
cesses

,
which anchor the colony to some point of

support . The second group , the Round -mouthed
Polyzoa or Cyclostomata ,have long tubu lar chambers
w i th round Openings unprotected by a valve . These
are the oldest known spec ies , and some form large
encrust i ng m asses o n weeds , stones, and Shel ls .
The cham bers of the third group— the Comb
mou thed Polyzoa or C tenostomatah are horny or
gelat inous , and the ‘ l ip ’ or cover to the open ing of
the Chamber is replaced by a row of bristles . For
class ificat ion H incks’B ritt

'

s/z fll arz
'

ue P olyz oa should
be studied

,
and the latest bibl iography wi l l be found

at p . 1 7 1 of P rofessor Ray Lankester
’

s Z oolog ical

A rticles.

One of the strangest of the Brit ish Polyzoa is the
Snake

’

s-head Coral l i ne (Hi/ea extremely
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common on the smal l er red weeds
,
the br ight colou r

of which is often c oncealed beneath the ivory wh ite
ness of the upstanding chambers of the l it tle an imal

(fig . It is most abundan t on the south and west
coasts

,
growing somewhat

rare as one goes north

wards . The creeping
thread- l ike stolon w i nd s
along the weed

,
broaden

ing ou t at frequent i nter
vals.

‘ From very smal l
ho les in the broadest part
o f this i rreg ular windindb b G REATLY ENLARGE“
stem there arise here and
there smal l

,
testaceous

,
wh ite

,
hol low figures

,
exac t ly

resembl ing a snake wi thou t the lower j aw
,
in the

place whereof is the en trance into the cham ber.’

So E ll i s wrote nearly a hundred and fi fty years
ago ; and the figure i n h is book does great cred i t
to the exactness of h is observat ion . Others have
compared the upper part of the chamber to the
bowl of a spoon turned downward bu t the resem
blance to a snake with the fore part of the body
upreared as if i n act to b ite

,
is very str iking , and i s

rendered more so by the fact that the upright part
is c losely ringed

,
and the swel l ing top marked with

t iny dots . The polypide has about a dozen slender
tentacl es

,
and when retracted i nto its strangely

shaped house is not bent upon itself i n the usual
way (see fig . but simply Shrinks up and draws
backwards. When the l itt le creature com es ou t for
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fo od or ai r
,
the membranous sheath surrounding

the tentac les i s partly extruded
,
and one may see

that its ex trem ity is su rrounded by very fine hairs,
l ike a fringe of fi lm y rays . This form Shou ld be
carefu l ly examined

,
for though it has the opercul um

or trap - door of the fi rst group , the fringe to the
tentacu lar sheath connects i t wi th the Comb
mouths.

The Bi rd’

s- head Coral l ine is a popular name
for several form s in which some of the polypides
are modified in to ‘ bi rds’ heads . ’ These are found
in d i fferen t stages of devel opm ent in thirty- one
of the forty-five Brit ish genera of L ip -mou thed
Polyzoa vibrat i l e sp ines occur in fou r genera , and
in two both these appendages are found together .

E l l is was the fi rst to no tice these pecul iar organs,
which Darwin describes as c losely resembl ing the
head of a vu l tu re

,
though the lower j aw opened

m uch wider i n proport i on than in the real bi rd 's
beak . serving as natu ral ist on board the
Beagle he invest igated the Polyzoa met with near
Tierra de l Fuego and the Falkland Islands ; and in
species akin to , i f not iden t i ca l with , those of our

own seas
,
he found that when one of these vul tu re

l ike heads was cu t O ff from the ce l l
,
the lower part

of the beak reta ined the power of O pen ing and
closi ng

,
and when touched w ith a needle the beak

general ly se ized and held the poi n t so fi rmly that
the whole branch m ight be Shaken .

Var ious views have been put forward with regard
to the funct ion of these organs. Joh nston

,
i n h i s



https://www.forgottenbooks.com/join


1 38 PONDS AND ROCK POOLS

The ‘ bi rd’s head ’ may be seen i n perfect ion in
the genus Bugu la

,
one species of wh ich , E . aoz

'

ou

lama
,
t/ze Bird’s Head Coral l i ne of Ell is , i s fa i rly

common between t id e-marks on other zoophytes,
especial ly 0 11 the common S eaMat (Flastrafolz

'

acea)
and on shel ls . The general hab it is plan t- l ike and

bushy ; the branches are d ivided and subdivided
into narrow segmen ts wh ich wind round the stem
in corkscrew fash ion , so that the colony forms
a sp iral

,
the whorls of wh ich grow larger as they

ascend . The chambers are in two rows , with two
Spines on the outer and one on th e in ner s ide . The
polyp ide has about fourteen tentacles .
The col lector who mee ts with a colony of this

species for the fi rst t ime wil l find i t profi table to
work i t out under a low power o f his microscope ,
not merely once

,
but again and again

,
t i l l he is

thoroughly satisfied
,
by his own invest igat ion

,
that

the “ bird
’

s heads
’

are real ly mod ified individuals ;
that the lower j aw corresponds to the O percu lum ,

or t rap -door of the chamber in which the ord inary
polyp ide dwel ls

,
and that the musc l es which

produce the snapping action of the beak are the
same as those wh ich open and shut the trap -door .
I t was not t i l l l ong after E l l is’s d iscovery that the
path of development of these organs was t raced .

To fol low it up here wou ld take too much space ,
but i t i s briefly and clearly descr ibed by Darwin in
his Orzgz

'

zz of Species, chap . vi i , a book access ible to
every one .

The ord inary polypide may be further mod ifi ed .
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The ‘ b i rd
’

s head
,

’ after pass ing through a ser ies of
transit i onal forms loses i ts prehensi le character,
and appears as vibrat i le sp ine (or albraculum),
which consists of a chamber, contai ni ng a bristl e
moved by musc les correspond ing to those wh ich
enabled the j aws to seize and hold a worm (fig .

Busk says that these spines have defens ive and
cleans ing funct i ons

,
and may be observed in almost

constant mo t ion
,
as they sweep over the colony,

removing therefrom whatever m ight be noxious to
the del icate i nhabi tan ts of the cel ls when the

tentacl es are protruded . In some Po lyzoadescribed

in the Voyag e of tae Rattlesnake he considered that
thes : organs , which are enormously developed ,
served for locomot ion

,
and i ndeed saw them SO used .

Professor E . Ray Lankester th inks that they are

organs of touch .

These organs are shown
in fig. 5o . TheWhip -bearing

Coral l i ne— for so , carrying
out E l l i s’s prin cip le , we may
term the form M astzgop/zora

lzyzza
’
mam zz

’

,
one of the old

genus Lepral ia , or Sea

Scurfs — i s confined to the
FIG . <0 .

— CHA M BERS OFTHE WH IPnorthern and western coasts , 3 5m m com c t ms . s,5 0m

and forms smal l flat patches “ BRA“ LE ”mm (”l

011 stones and shel l s in deep water , so that i t is

only to be taken by dredging . I t is, however,
figured here

,
as Showing how great is the extent

of mod ificat i on i n th is group .
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The Sea Mat
,
or Broad - l eaved Hornwrack

is one of the com m onest ‘ objec ts
’

O f the sea- shore
,
and great tufts O f i t m ay be seen

— ~ dead— at abou t h igh -water mark almost every
where. It is as plen t i fu l on th e stony beaches o f
Eastbou rne , Hast ings, Bexh i l l , and Deal as i t is on
the sands of Skegness

,
and one m igh t load carts

w i th i t anywhere between Run ton and Trim ingham .

Bu t though th is is a deep -water form , i t i s not
d ifficu l t to m eet with a l ive p iece by carefu l ly
exam in ing that wh ich has j ust been cast up by the

FIG . S l . PART OF A CO LO NY OF FLUSTRA FOL IACEA,
\VI TH SCRUPO

REPTANS ( NATURAL S IZE) ; 8 , CHA M BERS OF SCRL
'

PO

CE LLARIA REPTANS (G REATLY ENLARGED)

waves . The colon ies are erect and flex ibl e
,
spread

ing o ut i nto frond - l ike expansions
,
and are too wel l

known to need descr ipt ion . The fragm ent shown
in fig . 5 1 A was picked up near C romer— which I was
assured was on e of the worst col l ect i ng—places in the
kingdom . The co lon i es shown in figs . 5 2 , 5 3 . and

54 came from the sam e local i ty . Bu t th is l i tt l e
p iece deserves exam inat i on

,
for i t shows how smal l

organ isms l i ve on
,
or wi th

,
each other

,
and raises the

quest ion to what exten t this hab i t may be for the
advan tage of any one of the group . Trai l ing over
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chambers are always tubu la r, and th e t rap-door
losing the orifice wh ich i s d isti nct i ve of the L ip
Mouths is wanting , as are the

‘ bi rd ’s heads
’

and
vibrat i l e sp ines .
There are two d ivis ions ( 1 ) those that are of

plant- l i ke growth and fixed to weeds , shel l s, and
stones ; and (2) those that form i n crusta t i ons on
simi lar surfaces . Both contain forms of exqu isite
beauty. One scarcely knows which to adm ire most
h those which rise i n Shin ing wh ite tufts

,
O ften

rendered more bri l l i ant by cont rast with the red
weeds on which they l ive

,
the del i cate stony lace

work of some of the incrust ing forms
,
or the

fan cifu l aggregat ions of tubes
,
O ften charm ingly

scu lptured , of others . The fi rst group contains
bu t one l iving fam i ly the si ngle genus
of which i s wel l represented on our coasts . The
branching colony is made up of calcareous cham
bers, i n a s ingle or doubl e series , and d isposed in
a number of segments un ited by horny join ts

,

somet imes l ight brown in colour and somet imes
j et black .

The Tufted Ivory Coral l i ne is a good descrip
t ive name for the common Brit ish spec ies (Crista
elzm '

nea). A l arge col ony may be an inch in height,
and cons i sts of bushy tufts

,
r ival l ing the finest ivory

i n wh iteness . The chambers are alternate , with
a sl igh t curve forward , and marked with m inute
dots . The number of chambers (fig . 5 2 , z ) i n the
segments— or i n ternodes — of th e branches ranges
from as few as three to as many as n ine. The
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brood chamber (fig. 5 2, o) is marked with dots
i rregularly distributed over the surface

,
and has

a tubula r o rific e for the escape of the larval forms
.

The polypides are smal l i n size and simpl e i n
organ izat ion , with eight ten
taeles , which are not protruded
for the i r whole length beyond
the orifice of the chamber

,
i n

the cavity of wh ich the t i ny
creatu re l ies qu i te straight
when retracted .

We must not neglect the
incrust ing coral — l ike fo rms

,

which , however, are ch iefly
met with i n the south and
west . Occas ional ly they may
be found i n thei r natural
habitat— at home

,
so to speak

,

at very low t ides ; but as
most of them l ive beyond the

FIG. 5 2 .
—A

,
COLONY OFTUF'

I
'

ED

zone of the long oar-weed
,
it IVO RY CORALL INE O N PLOCA

M IU M ( FRO M LI FE) ; B , POR

i s better to search for them n ow O F CO LO NY GREATLY
E NLARGED ; 3 , ZOCECIA, OK

on the larger weeds cast up Egggg
E

cnMghg
mcwM

. OR

after a storm . Spec ies of the
genus L i chenopora are the most l ikely ones to
come in the col lector’s way

,
the larger ones grow

ing on the fronds of tangle
,
and the smal ler ones

clasp ing the stems Of finer seaweeds . They are
of such a s ize as to be occasional ly taken for Madre
pores

,
among which , i ndeed , Fabri c i us placed one

spec ies
,
whil e another borrows its spec ifi c name
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from the bra in- coral . Mr . H i ncks has a Spec imen
from the Corn ish coast about half an inch in
diameter

,
and Spec imens have been taken at Ilfra

com be of at least hal f that s i ze .

The last group are the Comb -Mouths , i n which
the l id or opercu lum of the fi rst group is replaced
by a fringe of fine bristles connected by a mem
brane . The col lector is pretty su re to mee t wi th
A lej

/ozzz
'

dz
’

zzm g ela tz
’

zzoszm z, which E l l is cal l ed the
Sea Ragged S taff

,
and Gosse the Stag

’s Horn
Coral l ine , because i t is branched and l obed , some
what l ike an antl er

,
and its gelatinous substance of

yel lowish -ol ive hue . and cl othed w ith a short dense
pi le

,
seemed to h im to resemble the young horn of

a hart that is c l othed in ‘ velvet . ’ This upright
growth is the rarer of th e two forms of th e species .
Colon ies that spread thei r gelat i nous m ass over
other lowly an imals and seaweeds are far com
moner, and one Spec ies (A . albz

’

a
’
zm z) i s

’

rare lx

found excep t on the cu rved branches of the S i ck le
Coral l ine (Hydra/[man ia faleata). To the naked
eve the Stag

’

s Horn Coral l in e is a very unattrac

t ive obj ect , but i f a l itt l e p iece be sn ipped out of
a l ivi ng colony, dropped into a zoophyte - trough ,
and al lowed to rem ain for a wh i l e t i l l the polypides
have expanded their bel l - shaped crown of tentacles

,

the observer wi ll find i t difficu l t to bel ieve that the
dark , sponge- l ike m ass he put into the trough is
the same organ ism he sees under th e m icroscope

,

for the surface is studded with glassy bel ls
,
i n such

profusion that they almost h ide the gel at inous
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i t may be ident ified on the spot wi th a hand - l ens ,
and after a l it t l e experience wi thout this help ,
espec ially i f the weed on wh ich i t i s be dropped
in to a tube of clear sea-water The creep ing
tubu lar stem gives O ff at in tervals u pright thread
l ike Shoots which fork into two , these again often
forking in a sim i l ar m anner (fig . The chambers

are in groups of two paral lel rows , decreas i ng in
height towards the upper ext rem i ty , so tha t a l ine
drawn over their orifices wou ld form a curve . This
grouped arrangement has been compared to the
Pandean pipes of it i neran t showmen

,
and the

com parison is not i napt when the groups are seen
i n such a position that the fron t row h ides that
beh ind i t . This polyzoon i n general habi t cl ose ly
resem bles a cl im bing plan t

,
for not only do the

slender branches twine and cl ing round the stern of

an al l ied an imal or of a seaweed , but t iny fibres are
also given O ff, wh i ch fasten o n to the nearest poin t
of support

,
from whi ch an expansi on of the colony

takes i ts rise .

C losely al l ied are the spec ies of Bowerbankia,

named in honou r of the late D r . Bowerbank
,
the

great au thority o n Brit ish Sponges . Here the
colon ies are ei ther closely attached to weeds by
a creep ing stolon

,
or form bushy tufts wh ich may

be as m uch as three inches i n height . The cham
bers are large and stout

,
and

, when the polypide
has wi thdrawn its bel l - l ike crown of ten tentacl es

,

appear as i f cut o ff square at the top . The wal ls
are exqu is ite ly transparent

,
so that the structu re
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of the polypide— the most h ighly spec ial i zed of the
group— can be examined and worked out under
a moderat e power . In summer

,
colon ies that show

a d ist inct red t i nge wil l be frequent ly met with .

This co lou r ing is not due to any di fference of
structu re , but to the presence of l arval forms , and
after the i r escape the cham ber becomes colourless
once more .
The G rape Coral l i ne ( Val/aerial uva) and the

Dodder Coral l ine ( V. err/a euseata) have the same
habit as B owerbankia, which indeed was formerly
classed in the same genus

,
but removed therefrom

by D r . Farre because of i ts higher organ i zat ion
,
the

upper part of the stomach being enlarged to form
a gizzard ,

’ the in ner surfaces of wh ich are furnished
with processes or teeth that serve to crush the food

,

as in a m i l l . It i s now known that there is another
im portant d i fference . I n B owerbankia the ten
tacular wrea th is c ircu lar , whil e i n the G rape and

Dodder Coral l i nes (fig . and other species O f

Valkeria, two of the tentacles are d irected out
wards. This pecul iar i ty may be watched at l eisure
if a smal l pi ece be examined i n a zoophyte- trough
under a low power . The polypides are by no
means shy

,
and after a short peri od of rest wi l l

come forth from their chambers i n search of food .

The tentacl es i ssue in a straight bunch for abou t
halfway , when one suddenly d iverges on each side,
the others continu ing cl ose together t i l l they are
completely everted . Then the bell - l ike wreath
expands

,
and the two tentacl es wi l l be c l early seen
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stand ing apart from the rest . The stem is j o inted
at intervals , and i t i s at these j o ints that the
chambers are general ly s i tuated in both k inds ,
though they somet imes occu r between them .

The last of the P olyzoa to be m ent ioned is

Pea
'

z
'

cellz
'

na cernna,
for wh ich there i s no . popular

name
,
unless one chooses to call them— as a col

lector did when he met wi th
them for the fi rst t ime
‘ nodders

,

’ from the ir pecu l iar
mot ion . They were for a
long t im e regarded— with
ou t adequate reason — as
a ‘ connect ing l ink between
Vort icel l a and the Polyzoa

,

’

probab ly from the d istant
resemblance in shape . Gosse
cons idered them as in some

way br idg ing th e in terval between the Rotifers
and the Polyzoa

,

‘

s i nce th ey are certa inly nearer
to S tephanoceros and Floscul aria than any other
polype yet d iscovered .

’ But even here the rel at ion
sh ip is very rem ote

,
as may be gathered from

P rofessor E . Ray Lanke ster
’

s art i c l e ‘ Polyzoa,
’

and the c lass ificat ion i n h is artic l e ‘ Zoology ’

in the E ncyclope dia B ritann ica . These an imals
are found on weed, shel ls, and hydrozoa, on the
branches of which they are often so numerous as
to form a kind of fringe . They spri ng from
a creep ing branch ing stolon , and are borne on
footstalks , capab le of a considerable degree of
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CHAPTER V

STARF ISH ARTHROPODS ,
AND MOLLUSCS

TARFISH themselves are not m i c ro
scopic obj ects , ye t they in terest us
from the marvel lous fash ion in which
the adul ts are developed from larval

form s
,
and the ch anges they undergo i n the course

of th i s developm en t . E verybody knows the general
p lan of a S tarfish , for these c reatu res are am ong the
com m onest of the ‘ obj ects ’

O f the sea - shore . This
plan

,
however, may be much m odified . The central

d isk from wh ich the arms rad iate
,
may be en l arged

SO as to fi l l up the spaces between the arms
,
and

thus give the an imal the form of a pentagon ; or
the di sk may be reduced out of al l proport ion
to the arms

,
which become long and sl ender , so

as to make the an imal bear some resemblance
to five smal l snakes j oined together by thei r
h eads , thei r ta i ls being free and wriggl ing in every
d i rect ion .

The G ibbous S tarl et (As terz
’

na g z
’

bbosa) i s an
exam ple of the fi rst k ind of modificat ion

,
whil e the
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Britt l e—stars exempl ify the second . Specimens of
both less than an inch across may be taken in rock
pools , and may be kept al i ve w i thout much trouble
i n the aquarium

,
where , i f they be fa irly wel l fed

with smal l pieces of meat or fish
,
they wi l l often

repay the hosp ital ity shown them by perpetuating
their race , and so giving us interest ing objec ts for
examinat ion . Qu ite recently Mr. Waddington has
succeeded in rearing the S tarlet from the eggs up
to matu rity, and his experiences are given in No . 2

of the yonrnal of [Marine Z oology and lll z
'

croscopy.

The larva of the Starlet makes i ts fi rst appearance
as a free - swimming creature armed wi th c il i a l ike
an Infusorian . These become restri cted to two
bands upon the su rface

,
which en l arge and form

two crescent- l i ke shi elds . From these long slender
moveab le arms are developed , wh ich serve as organs
of locomot ion

,
but by the cu rrents they set up drive

smal l organ i c part i c l es towards the mou th . Then
the disk begins to form at the h inder extrem ity,
and the arms are absorbed , and the substance of
the larval form goes t o feed the growing S tarfish .

If the eggs be isolated in water in tubes or wine
glasses from which the foot has been broken and
then these vessel s be left to float i n a large
aquar ium

,
the development may be watched from

day to day
,
and what one actual ly sees taking

place before one’s eyes makes a much deeper and
more lasting impress ion than what one reads abou t .

The nex t best th ing to breeding these creatures

for oneself i s to examine a se t of the models of the
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d ifferen t stages of thei r devel opment . These are
to be found at the Natural H istory Museum ,

Sou th
Kens ington

,
and (probabl y) i n most museums of

any si ze in th e country .

The larva of the Britt le Stars are abundan t on
the surface of the sea in the l at ter part of the
summer . They are exceedingly m inute and some
what con ical shaped

,
d iv id ing below i nto long

processes or arms supported by calcareous rods,
and i n the m iddle i s the d isk with the budd ing
arms of the future Brit tle S tar . The t iny creature
l ooks as if i t were formed from du l l glass

,
the on ly

colour about it being an orange t inge at the top ,
and at the extrem i t i es of arms . I t was formerly
known as the P l uteus An imal cu le

,
because early

observers saw i n i t some resemblance to a painter
’s

ease l , and at that t ime no one had the s l ightest idea
as to what the creature real ly was .
C lose ly al l i ed to the S tarfish are the Sea—U rch ins

,

and in both are found the curious organs known as
Pedicel l aria . These cons ist of minu te stalked
forceps , with two jaws in the Starfish , and three in
the S ea-U rch ins . They are u sed to help these
animals to c l imb by catch ing hold of weed

,
and

also to remove ej ected matter and drop i t i nto the
water . When mounted they form favourite m icro
scop ic obj ects ; but thei r operat ion du ring l ife can
be watched with a hand - lens , or some may be
removed with a pai r of forceps

,
and exam ined in

a watch - glass u nder a low power .
We can only ment ion the S talked C rinoids and
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account of its leaping m otion , i ts red colou r , and the
prolonged beak which was mistaken for an organ

o f suct ion .

The Entom ostraca belong to the same order , the

C rustacea
,
as the lobster , the crab , and the river

c rayfish
,
from wh ich , however ,

they d iffer greatly i n S i ze and

appearance . The spec ies we
are going to examine fi rst is
the comm o nWat er-flea (fig.

The females
,
throughou t the

group
,
preponderate largely

over the males, and great ly
exceed them in S i ze. The eggs
are of two k inds— winter and

DAPHNM PULE ! summ er eggs. The former
1” 2° are l arge

,
thick- shel led

,
and

m ay rem ai n for a long t im e in the hard mud at
the bottom of dried - up ponds . They on ly develop
after fert i l i zat ion

,
and always produce females . The

summer eggs are smal ler and th inn er in the shel l
,

develop without fert i l i zat ion
,
and always produce

m ales .

A s th e c reature l ies gen t ly com pressed in the
l ive -box , we see tha t i t cons ists of two d ist in ct
parts : the head

,
which is free and prolonged in to

a kind of beak
,
and the body— real ly the thorax

and abdom en— enclosed in a reddish ovat e Shel l
,

composed of two valves j o ined at the back and
comple tely open in front . The greater part of the
shel l is c lear and smoo th , but in fron t and in the
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midd le i t is marked with fine l ines which cross each
other. A t the lower extrem ity the valves are pro
duced into a sp ine set w i th teeth on the front s ide .

This shel l i s transparent
,
so that wi th the dark

ground i l l um inat ion we can see the internal
economy qu ite pl ai n ly . In its early days the
an imal had two eyes ; these , however , have now
coalesced to form a sing l e organ of vis ion , cons ist
ing of about twenty crystal l i ne lenses arranged
round a central mass of b lack pigment . The d iges
t ive tube can be Cl early traced

,
and the worm - l ike

motion
,
cont i nual ly kept up in the in test in es of the

h igher an imals al so
,
by wh ich innu tri t ious matter is

removed from the body. In the upper hal f of the
space beh ind thi s tube the heart is seen pu lsat ing,
and just below are two bunches of eggs

,
and here ,

if al l goes wel l
,
they wi l l rema in ti l l fu l ly hatched .

One can see the segments or j o ints of a l obster
or crayfish from the ou ts ide one must look inside
to see those of a Water~ flea. Though they need
a high power and cl ose exam inat io n , th eyare there ,
nevertheless

,
eight i n number ; the fi rst being the

largest
,
and the only one attached to the valves .

There are five pairs of feet , not one of wh ich does
the an imal put to th e use for wh ich it is generally
supposed feet were in tendedfl

pi
'

ogressio n . They
are

,
however

,
i n con stant mot ion ,

and their m ove
ments drive a stream of water through the valves

,

thus a id ing respi rat ion ; and to th i s work the comb
l ike branchial plates on the third and fourth pai rs
largely cont ribu te The feet al so col lect food
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parti cles from the water
,
and form them into pel l ets

on wh ich the mand ibles may ac t . The head bears
two pai rs of appendages

,
the inferior and the

superior antenna . The funct i on of the fi rst and

larger pai r
,
however

,
i s not that of feelers , for i t i s

by thei r means that the an imal moves th rough the
water and the form and branch ing of these organs
are used as a means of discrim inat ing spec ies .

Before removing Madam e Daphn i a from the l ive
box and dropping her into a tank

,
i t w i l l be wel l to

take another look a t her fel lows swimming about
in the store - bot tl e

,
and endeavour to t race out i n

them wi th the h and - l ens wha t has been seen
with the m ic roscope . Wherever pract icable

,
this is

a good plan to adopt .
The next of the Water-fleas to be not i ced are

Cypris and Cando na,

‘ i nsects wi th bivalve shel l s ’

as Baker cal led them a centu ry and a hal f ago in
h is E nzploymen t for t/ze [ll z

'

croscopa They cannot
be mistaken

,
for thei r shape differs w idely from that

of either of the other groups of Water -fleas
,
of which

Daphnia and Cyclops may be taken as the types .

They are abou t the s i ze of a grain of m i l l et
,
but the

body is enclosed in a more or l ess oval coveri ng of
two val ves

,
somewhat resembl ing a t i ny m ussel

shel l , but j oined on ly in the m iddl e third of the
back

,
where they are connected by a l igament

,
so

that they may be opened or shut at wi l l . The eye
i s single, and in both genera there are two pairs of
antenna

,
and the d ifference in these serves to d i s

c rim inate the forms . In Cypri s the l ower pai rs are
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of a sl imy fi lm
,
wh ich is secreted by the Skin and

covers the whole body . Of the presence or absence
of the fi lm I am no t in a pos it ion to speak ; but
I th ink that search in som e O f the London ponds
wou ld bring to l ight swarms of Daphn i a on wh i ch
Vo rt ice llidans are l iv ing ; and I am tol d by
experienced pond - hun ters that they have O ften
m et with Daphn ia i n that cond it i on .

If the egg—bags are rem oved from the parent and
left i n the aquarium under favou rable cond i t ions

,

the young wi l l st i l l be hatched
,
and o n thei r

en trance in to the world they are SO un l ike th e i r
mother that early Observers placed them i n a d is
t inc t genus . The bags m ay be floated in a tube or
stem less wineglass in the sam e fash ion as recom

mended for watch ing the developmen t Of the S tarlet,
and if this be done there is no necessi ty to remove
them from the mother .

TO the same fam ily as Cyclops bel ongs the sti l l
sm al l er Crm flzom mptus m z

’

m zz
’m (found also in sal t

water), which has a si ngle egg—bag at tached to the
under- side of the body . Th is form also possesses
ten segments , bu t they taper much more gradu al ly
than in Cycl ops

,
and at the junct ion of the fourth

and fi fth segm ents the body is very moveable
,
and

the an im a l can bend its tai l over i t s back l ike
a scorpion

,
or that evi l - smel l ing beetl e , Ocypzzs

popu larly known as the Devi l
’

s Coach - horse .

’

D id/aromas t artar . a l arger form
,
i s som ewhat

rarer . Its generic nam e refers t o its bold fl igh t - l ike
motion through the water

,
and its spec ific nam e
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was chosen because the natural ist who described i t
fancied he saw in the large egg-bag ly ing across the
abdomen some resemblan ce to the broad flattened
tai l of a beaver. In this l i tt le an imal the distinc
t ion between the thorax and abdomen is wel l
marked , and the fi rs t segm ent

,
i n which the large

ruby eye is pl aced , i s m uch the largest. The
antenna are very long , much longer than i n any
other exampl e Of the group , and stand nearly at
right angl es to the fi rst segmen t

,
to wh ich they are

attached .

Representatives of the higher C rustaceans may

FIG . 57 .
— LARVAL FORMS OF— A , CYCLOPS ; B, CANTHOCAM PTUS

be found in ou r pond -hunt ing : the Fresh -water
Shrimp and the common VV

ater- l ouse . The latter
is worth examinat ion , from the method in which
resp irat ion is carried o n by a series of flat append
ages o u the under-s ide of the abdomen .

The larval forms O f the C rab occupy the fi rst
place among our marin e form s Of th is group .

About the end O f the eighteenth centu ry a Dutch
naturalist publ ished the resul t of h is O bservat ions

on the metamorphosi s of some Crustaceans ; but
the matter seems to have rested t i l l some fi fty years
later Mr . Vaughan Thompson proved beyond doubt
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that what had been thought to be a d ist i nct genu s
Of C rustaceans was real ly only the young O f

a prawn . Larval form s Of th e comm on Shore
C rab (Carcz

'

zm s mamas)wi l l often be taken . When
l iberated from the egg the creature is sa id to be in
the Zoea- stage (because i t was formerly placed in
a genus Zoea). The head , a t iny copy O f a d iver

'

s
helmet, i s arm ed wi th long spines i n front and rear ;
the eyes are d ispropo rti onately large , and the long
abdomen bears no appendages . After the first
moul t the creature en ters the Megalopa - stage , then

FIG . 58.
— THE SPECTRE SH R I M P (Caprella TUBERCULATA)

d istant ly resembl ing a smal l lobster . In the th i rd
stage

,
though st i l l un l ike the parent form

,
the

creatu re can be recogn ized as a C rab , from i ts
general appearance , and a Shore C rab

,
by the

notches o n i ts O ddly—shaped carapace .

Among the seaweeds i n rock pools , general ly
near low—wa ter mark , the Spectre Shrim ps , of the
genus Caprel l a , may be me t with , and wi l l O ften be
brought home without being recognized . K i ngsl ey
in Glazzczzs described one as c l inging by its h ind
claws to seaweed , and waving i ts gau n t grotesque
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organs
,
the abdomen shrinks up , and the carapace

of several p ieces covers the whole creature . The
shel l is never cast ; bu t the sk in of the l egs i s
moul ted , and the cast sk ins are often taken in great
numbers in surface skimm ings .

M ites
,
fresh -water and marine , are su re to come

in the col lector’s way . There i s no d ifficu l ty in
keeping them . and they breed readi ly i n confine

ment . Some of the fresh -water forms are parasi t ic
on water-beetles ; one has been supposed to cont ri
bute t o the format i on of pearls i n the Water-mussel
by the i rr itation i t causes i n the mantl e

,
thus stimu

lat ing the mol l usc to secrete the matter of wh ich
pearls are formed . They are general ly br ightly
colou red , and feed upon animal and vegetabl e de

’

brz
'

s.

The l ittl e Water- bears or S l oth An imalcules l ive
i n swampy p laces , and have been met wi th among
the damp d irt in roof—gutters . A good way to
obta in them is to take a handfu l of moss from a bog
and shake i t l igh tly in a vessel of water . When

the sol id part ic l es thus shaken ou t have sunk to the
bottom leaving the flu id clear, one may hunt for
water-bears by taking up a l it t l e of the sed iment i n
a d ipp ing tube , and exam i n ing i t in a watch-glass
or an excavated glass sl ip . These l i ttle creatures
have a worm- l ike body w i th four pairs of stumpy
l imbs , armed with c laws . The organs of the mouth
are adapted for piercing and sucking. The sexes
are combined

,
and the eggs are enveloped in the

cast sk in of the paren t . These creatures have
been compared to new -born puppies and unl icked
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bear- cubs and the comparison is certain ly apt .
But as they move across the field of the microscope
moving the mass of broken-down an imal and
vegetable matter from s ide to side with thei r heads

,

they give one the idea of p igs rout i ng with thei r
snouts among rubbish for some dainty morsel s .

The D iving Spider (Argyrmzem aquatz
’

ca) i s sa id
to be becom ing scarce , at any rate round London ,
ow ing to the pers istent way in which i t is col lected
by dealers . The length is abou t hal f an inch

,
and

the male i s l arger than h is mate— a reversal of the
ordinary state of affai rs among sp iders . The
abdomen i s covered with hai rs

,
wh ich serve to carry

down ai r i nto the spaces between them when the
creatures go down under the surface of th e water
I took one last October i n a pond in Epping Forest ,
and it i s st i l l l iv ing i n a s ix - ounce bottl e. The
vegetation there in consi sts Of crystal-worts and
thread- l ike con ferva . By some means the spider
has made a cl ear space near the bot tom alm ost
triangular in form

,
and extending about an inch up

the side and half-way ac ross the bottom . Between
these two glass boundaries stretches its web, with
an Opening at the corner , al l owing the c reature to
pass to the top . I t seems to have no rel ish for fl ies ;
two or three have been put i n at di fferent t im es ,
but have been l eft un touched . Its favourite diet
seems to be water-fleas of the gen us Cypris, that
i s

,
i f the empty shel l s dotted here and there abou t

the web have the same m ean ing as the emp ty skin s

Of fl ies i n the web of a house spider. E igh t
L 2
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m onths the l i ttl e c reatu re has thus l ived in confine

men t
,
and is apparen t ly quite con ten t i n i ts narrow

prison . The on ly S ign O f d ispleasure, or i t may
be alarm

,
the spider shows is that when the bottl e

i s held up to the l ight to adm i t O f i ts being seen , i t
general ly scrambles through the passage in the web,
and takes refuge in the mass O f vegetat ion beneath
which its tent - l ike dwel l ing is const ructed . But its

fl igh t i s usel ess : the large quicks i l ver - l ike bubble
O f ai r on its abdomen always betrays its presence .

These sp iders usual ly make retreats
,
enc losed by

a web , at the bo ttom
s

o f ponds
,
and in these they

are said to hibernate
,
and there the female deposits

her bundle of eggs . Mine showed no s igns of going
to s leep for the winter ; but th is may have been
owing to the fact tha t i t was l iving i n a tem pera
ture much higher th an tha t at the bottom of a pond .

The las t representat ives O f the Arthropods to be
notic ed are insec t l arva , which may be taken at
som e stage or other, at almost every season O f the
year . Nor is i t necessary to go far from home to
O btain som e specim ens

,
for a water—butt or open

c istern wi l l general ly yield good store of gnat - l arva
i n the warm er mon ths .

Insec ts , the h ighest of the A rth ropods, breathe
by m eans Of branched a i r- tubes . They are general ly
of sm al l s ize , with the body d ivided in to three
m ore or less d ist i nct port ions , covered with a hard
skin , having six l egs , and in the adu l t cond it ion
they are general ly fu rn ished wi th wings . Many O f

them are aquat ic in hab it during thei r whole l ives ;
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the origin O f wings
,
th is at l east shou ld be remem

bered
,
that i n many cases they are of some use in

respi ra t ion as wel l as in locomot ion . S eeing that
the power O f fl ight is eviden t ly an accompl ishment
which the original insects d id no t possess , i t seems

t o m e very l ikely that wings were originally resp i ra
tory ou tgrowths

,
which by

-and-by becam e usefu l
for aerial l ocomotion .

’ And after spec ial reference
to the M ay

-fly larva
,
he adds that their tracheal

gi l l s ‘ in origin and appearance are l ike young
wings .’

Now these statem ents may be eas i ly tested by
watch ing the developmen t through al l i ts stages ;
and examination m ay Show how the wings present
in the pupa arise . S ir J ohn Lubbock kep t a smal l
al l ied spec ies under Observat ion d uring i ts l i fe in
the water . I t mou l ted twenty t imes during th is
period

,
each moul t being accompanied wi th changes

in structu re, unt i l at l ast the wings had reached
considerable developm ent .
The larval forms O f D ragon -flies may also be

watched as they grow and change into the perfect
i nsect . Thei r breath ing organs , unl ike those O f the
May-fly l arva ,

are s i tuated at the extrem ity of the
body

,
and open

,
to al l ow oxygen -beari ng water to

penetrate into the d igest ive tube
,
the sides of which

are furn ish ed with gil ls commun icat ing with the
ai r- tubes . The water, hav ing given up its oxygen ,
i s then expel l ed with su ffi c i ent force to d rive the
larva forward . These larva should not be kept i n
anyvessel where there are other sm al l anim al s that
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one wish es to p reserve . Insects , molluscs, and
fish fry fal l a prev to them

,
for thei r mouth arm a

ture is of a k ind to render thei r attack i rres ist ibl e
.

When anyth ing comes w ithin thei r reach the
modified lab ium , general ly cal led the mask , wh ich
has been described as a mouth and arm i n one , i s
darted forward , the v ict im is sei zed between the
two pincer - l ike c l aws

,
and qu ickly t ransferred to

the t rue mouth .

Our last phylum or sub-kingdom is that of the
Mol luscs . I t cons ists O f three great groups

,
O f

which the Cu ttlefish , with i ts numerous arms , the
Snai l , creep ing by its flat foot

,
and the Oyster

,

enc losed in a shel l O f two valves , may be taken
as representat ive types

,
the fi rst be ing the

h ighest .

The eggs Of the common Cuttle - fish (S epia afi
cz

'

ualz
'

s) must be known to everybody who has
spent a hol iday at the seas ide , and paid some
attent ion to the O bj ects cast up on the shore .

They resemble black grapes
,
at tached by a flex ibl e

stalk to seaweed or floati ng wood . The col lector
who meets with a bunch of these ‘ sea-grapes ,

’

as
the fishermen cal l them

,
wi l l do wel l to transfer

them to a bott le O f sea-water, and the young wi l l
very probably come out . I f one of the eggs be
separated from the mass , and the covering removed
with a coupl e of d issecting needles, one may
exam ine the young Sep ia . Mr . Hen ry Lee says :
‘When about half developed the l i ttle an imal has

the head and eyes d isproportionately large, but
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gradually acqu ires a greater resemblance to the
parent . If th e black in tegument be removed as
one wou ld skin a grape, i t may be seen mov ing in
the flu id which fi l ls the egg . Cut down to the
l ittle l iving grape - stone under wate r, and away i t
wil l swim , with al l its wits about i t , and in posses
s ion of al l its faculti es wi th as much fac i l i ty and
self-possess ion as if i t had considerable knowledge
of the world . It sees and avoids every obstacle,
and if you take it ou t of the water i n you r hand ,
the precoc ious l ittle crea ture

,
not a m inute old, and

not suffi c ient ly matured to leave the egg natu ral ly,
wil l spout its ink al l over you r fingers .’

The Gastropods
,
of wh ich the Pond Sna i l s and

Periw inkles
,
L impets and Sea Hares are good

examples
,
are too large to have a right to a place

in the M icro -Aquar ium for themselves . Th ey are
no longer kept to graze down the vegetat ion on the
s ides of a tank . But they O ften bear about on the ir
shell s an imals of greater beau ty and rarity than
themselves . I have a Periwink le shel l on which
are grow ing the common Coral l ine and Cladophora .

The p ink stems of the one are encrusted with
Polyzoa, wh il e between the bright green sprays of
the other colon ies of C lava and Co ryne stand erect.
The eggs of pond snai ls are deposi ted i n capsu les
on water weed and look not much un l ike small
p ieces of sago-pudding encl osed in a sk in . When
kept in confinement these creatures w i l l O ften fix

the i r eggs to the s ide of the tank
, and then the

development of the embryo may be watched at
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may be watched
,
and the shel l wh ich is lost in the

adu l t may be detected in the l arval stage .

Prof. T . Rym er J ones says that the number of
eggs in the egg- r ibbon of D oris cannot be less than

and there are frequently two and even
three yolks in a s ingle egg ! The period necessary
for the i r attain ing perfec tion is general ly about
a for tn ight

,
after which t ime the mass presents an

animated spectacle. When examined with a com
mon magn ifier the ful l - formed em bryo may be seen
in some

,
wh irl ing round with great velocity in the

transparent egg ; others , having broken the she ll,

wil l be found performing more extended gyrat ions
i n the general envelope ; whi le others, aga in , are
swimming h ither and thither in search of an apertu re
through which to escape into the Open water.
The body i s enclosed i n a shel l i n shape l ike that

of a naut i lus . From this protrude two broad wing
flaps , covered wi th c i l ia, by means of which the

young sea-s lugs swim . In the n ext stage eyes and
tentacl es are acqu i red then the shel l . fal ls O ff,

and the larva closely resembles the parent-form ,

though the c i l iated lobes remain . When these are
absorbed the sea- slug moves as does i ts fel lows on
land

,
by crawl ing with its broad ‘ foot .

’

The Bivalves need no description . The Oyster
,

the Scal l op , the Cockle and Mussel are known to
every one. Thei r interes t to those interested i n
m icroscop ic l ife l ies in thei r development. I n many
forms th is is l ike that of the Gast ropods . That of
the Swan -mussel m ay be pretty eas i ly fol l owed

,
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or at least some stages O f i t . The eggs are fert i
liz ed i n th e gil l - plates of the parent , and l ive there
t i l l they reach the gloch id ium - stage

,
i n which they

are enclosed in a toothed b ivalve shel l . When se t

free from the gi l l pouch
,
they swim by Opening

and sh utt i ng the valves
,
trai l i ng after them a long

thread , t i l l th is com es i n contact with the fin O f

a fish
,
where they fix themselves by the toothed

edges of the she ll, and become enclosed in a cyst .

Here they are developed, and when they drop into
the water they are m iniature copies of the paren t
form . Some diffi cu l ty has been found in O btain ing
gloch id ia to keep under Observat ion ; but a corre

spondent of Nature (Ju ly 6, 1 893) seems to have
found a means by which they may be procu red .

He says that they ‘ appear to be retain ed
,
and

shed only when fi sh are swimm ing near . Tadpoles
have the same influence as fi sh , and a good supply
may be Obtained by examin ing the tai ls of tadpoles
swimming in a d ish in which a few swan -mussel s
have been placed .

’

Oysters pass through no glo

ch idium - stage
,
but the young are hatched in the

gil l s Of the parents during the close m onths .



CHAPTER VI

THE M ICRO -AQUARIUM

E have now to consider the best means of
preserving our s tock O f m inu te animals
under condit ions that wi l l enable them
to breed freely

,
so as to afford a pretty

constan t supply O f Obj ects for m i c roscopic exam i

nat ion . TO do th is we must start an aquarium
not necessari ly an expensive construct ion ,

such as
was the fash ion some forty years ago

,
when the

British publ ic suffered severely from what was then
known as the ‘ aquarium man i a ’

; but any s imple
vessel j us t l arge enough to keep our captives in
heal th , ye t no t so large as to prevent ou r watch ing
their Operat ions at ou r le isure .

The beginner wi l l probably commence wi th one
fai rly large tank . I t wi l l not be long

,
however

,

before he w i l l find that he needs a second
,
and

a th i rd , and so on . though
,
as he gains experience

these wil l b e O f smal ler d imens ion s .
O f what form

,
then

,
shall our fi rst aquari um DC ?

I t is not a matter O f great importance . Theo re t i

cal ly
,
an Oblong vessel , having the front and two
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edges of the aquari um . But as th is wi l l i nevi tably
adm i t dust in quanti t ies suffic ient to form a th ick
fi lm on the water

,
and as no correspond ing

advantage is gained , the col l ector wil l soon come
to the conclusion that i t is better for the cover to
rest flat on the edges O f the tank. Moreover, by
this plan the l oss from evaporat ion is reduced to

FIG . 60.
— TREM BLE Y

‘

S STUDY , I N W'H ICH HIS E! PER I M ENTS ON HYDRA
W'ERE M ADE

a m in imum
,
for the vapour i s condensed on the

under - surface of the cover and rol ls back into the
tank (see fron tispiece).
Trem bley, whose experim en ts on the Hydra were

referred to on p . 7 8, appears to have been o ne of
the fi rst to keep aquat i c an im al s i n vesse ls of wa ter
for sc ien t ific study ; and towards the c lose O f the
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e ighteen th centu ry h is example was fol lowed by
SirGeorge Dalyell. But nei ther of these natu ral ists
had

‘ aquari a ’ i n the sense in which the word is
now used. They were reduced to the n ecessi ty of
frequently changing the water i n wh ich the an imals
under Observat i on were kept

,
and th is involved

cons iderabl e troub le and loss of t ime . In the
micro- aquar ium , where a large part of the stock
cannot be d iscerned wi thout the a id of a lens

,

changing the water would ru in the col l ect ion
I t was n ot t i l l nearly the m idd le of th e present

century that the true prin c ipl e on wh ich an
aquarium should be maintained was d iscovered .

And probably no single natu ra l ist can cla im the
discovery— which i s real ly noth ing mo re than an

endeavour to make the aquarium a reproduc t i on of
what is found in natu re . The late D r. Bowerbank
seems to have been on e of the fi rst to hit upon the
right way . In the Memoir prefixed to h is treat ise
on British Sponges, we are told that ,

‘ i t was in h i s
museum at H ighbu ry G rove tha t the fi rst idea of
an aquarium was started . A smal l gl ass j ar was
used to keep C/zara trm zslzzcm s for m i c roscopical
purposes

,
to wh ich were afterwards added some

fish and animal cu l es , un ti l at length the i dea was
worked ou t by Mr . N . Ward , Mr. Warrington,
Mr. M . Marshal l , and others

’

[amongst whom
Gosse should have Spec ia l mention], and brough t
to i ts present state of devel opment .

’

Now th is plant l ived and flou rished in the glass
jar

,
and rendered i t poss ib le for the fish to do so
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l ikewise . The explanat ion usual ly g iven of th is is ,
that an imals inhal e oxygen and give off carbon
d iox ide

,
popu larly known as carbon i c ac id , whil e

plants inhale carbon d ioxide and give O ff oxygen ,
so that in this way a balance i s ma in ta i ned . NO

doubt the balance is ma inta ined , but in somewhat
di fferent fashion . Both animals and plants — be

tween the lower form s of wh ich it seems imposs ibl e
to draw a sharp div id ing l i ne— i nhale oxygen and
give Off carbon i c ac id (wh ich consists of one a tom
of carbon and two of oxygen) but the c/zlomp/zyll,
or colouring matter

,
of green plants exposed to

sunl ight absorbs the carbon in to the t issu es of the
plan t and restores the oxygen to the atmosph ere

,

thus con tributing to render i t capabl e O f Support ing
anim al l ife . Nor is th is property confined to plan ts
it is shared by some of the lower forms of an imal
l ife

,
notably by the G reen Hydra

,
whose presence

in a tank has
,
therefore a d i st i nct ly benefic ial

effect
,
though the littl e crustacean s on wh ich i t

feeds wou ld probably th ink otherwise
,
i f they were

capable Of thinking about the matter .
The best s i tuat ion for an aquarium is un

doub tedly in a w indow fac ing the north but there
wi l l be many cases where a north window is not
avai labl e for th is purpose

,
and where one cannot

do as he w i l l
,
he must perforce do as he can .

Excel l ent resu l ts have been Obtain ed in windows
fac ing east and sou th , and my own tanks , which
have done fairly wel l

,
are most Of them i n a window

with a western aspect . Bu t i n n atu re the sun ’s
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instrument for fi l l ing the aquarium bu t a watering
pot w ith a fine rose wi l l serve the pu rpose, though
th is method of fi l l ing wil l render the water turb i d
for a li ttl e t ime

,
but that is a matter which wi l l

right itsel f i n a day or two .

Nex t comes the question of what pl ants shal l be
put i n the aquarium . The I tal ian Water-weed
Vallz

'

m erz
'

a spz
'

ralz
'

s) is general ly recommended as
a good oxygen at ing agen t and so it is, but i t has
one d ist inct d isadvantage, so far as we are con
cerned it needs to be rooted in sand or mou ld

,
and

ne ither of these should be admitted into our tanks .
But th is p lant shows cyclosis , or the st ream ing of
protoplasm in the vegetable cel l

,
very pl a inly

,
and

those who
,
for th is reason

,
determ ine t o grow it

,

should choose a smal l potted plant , and bed the
pot in the gravel about the cent re of the tank. I t
genera l ly grows with great rap id ity , send ing out
runne rs l ike th e strawberry , and need ing vigorous
th inning to keep i t with in bounds . I t is not
a nat ive of th is country, but Spec imens may be ob
tained for a few pen ce from any dealer in aquari um
requ is ites. Frog- bit (Hydroc/zarz

’

s worm s-ram )
wil l su i t very wel l , for i t is a float i ng plant

,
wh i ch

never takes root and is very h ardy . L ike Val l is
neria it sends out runners, which pu t forth smal l
buds that develop into new plan ts . In the w inter
the buds and seeds wi l l s ink to the bottom

,
to rise

again and produce a n ew c rop in the fol l owing
spring . I t is not a comm on p lant , but is found in
many ponds i n the eastern count ies

,
and in some
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places i n the neighbourhood of London . By far
the commonest p lant used in aquaria is the Cana
d ian Water-weed (Anacharis alsz

'

fmsz
‘
rum) for it

grows rap id ly, and is a favou rite habi tat of th e
Floscules , Stephanoceros , and Mel i certa , and if
a Spray be dropped into the tank i t wil l grow as it
floats about . I f, however, one wishes it to take
root, i t is on ly necessary to t ie it to a stone or
a piece of a broken flower-pot , and insert th is
among the gravel , and i n a very short time the
spray w i l l send out roots and shoot upwards wi th
amaz ing rap id ity . The d ifficu l ty is not to get it to
grow

,
but to restrai n its growth with i n reasonabl e

l imits. The common Sp iked M i l fo i l (Myrz
'

op/zyllzm z

spz
'

mmm) wi l l do wel l and grow read ily, though not
so rap id ly as Anacharis ; and any spray taken
which is fai rly rich in an imal l i fe may be d ropped
into the aquarium . There i s no necess ity to root
it
,
for i t floats near the surface

,
and affords a home

for tube-bui ld ing Roti fers at th e same time that i ts
finely d ivided leaves do the i r share i n aerat ing the
water . Hornwort (Cem fofifiyllzm z n

’
m zm rum ) and

the Water C rowfoot (Ramm culzts aqua/2723), a near
relat ive of th e buttercup known to every one by i ts
flowers , very much l ike those of the strawberry,
are both good aquari um plan ts , and at least a spray
of each may be put in . The l atter is to be m et

with everywhere ; the form er is n o t quit e so
common . The Water S tarworts wmza

and C. au lmmm lz
'

s) are good . I f Sprays be j ust
dropped into the water and left to take thei r

M 2
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chance
,
i n all probabi l i ty they wil l grow luxuriantly

and give out a fai r amount of oxygen . But i f they
are rooted in the gravel or t ied to ston es and sunk ,
the lower part wi l l qu ickly decay, and we shal l
have more dead vegetat ion than we want , though
som e must be al l owed to remain

,
to provide food

for Infusorians . The Water Violet (Ho ttom
'

apa/us

should not be adm i t ted ; i t i s by no means
a free grower

,
and decays rap id ly. There Should ,

i f poss ible
,
be added a spray or two of Bladder

wort ( Utrz
'

cularz
’

a walgarz
’

s), for th is plant wil l repay
al l the attent ion that can be g iven to it . I t wil l
grow read i ly enough , and we may Observe at ou r
l eisure the strange sigh t of a plan t captur ing l iv ing
prey and absorb ing the products of decomposi t ion .

The bladders wi th wh ich th is plan t i s fu rn ished ,
and to wh ich i t owes i ts popul ar and sc ien t ific
names

,
are m od ified leaf- organs , and form hol low

chambers
,
closed by a valve whi ch open s inward

,

admitt ing ingress
,
but incapabl e of being opened

ou tward , so as to al low of the return O f any
l i tt l e animal that has en tered the valve . These
bladders are death - traps for water-fleas, many of
which en ter wi thou t d ifficu l ty

,
though non e ever

retu rns . Once inside
,
there is no escape ; death

speedi ly ensues
,
and the sucl<ing

~ ce lls on the in ner
wal l s of the bladder absorb the body as i t decays .
Towards the end of the summer the plant sinks to
the bottom , r is ing again in the fo l lowing spring, but
the bladder wi l l then be somewhat smal ler . When
growing i n a pond or in runn ing water th is de
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with wh ich operations were commenced w i l l pro
bably be added to again and again, though not
necessari ly to th e ex tent shown in the fron t isp iece ,
wh ich

,
i t may be wel l to add , i s not a fancy sketch .

At the left-hand side of the table hang the st ick
for cl ean ing the ins ide of a bel l- aquarium , and
a pair of wooden forceps for p ick ing up weed from
the bottom of the tank . For some t ime , at any
rate

,
the beginner wi l l find the bott les and tubes

he takes with h im on col lect i ng exped it ions qu ite
sufl‘icient for all practical purposes. When more
vessel s are needed

,
pound j am jars w i l l answer the

purpose very wel l . They have the merit of being
exceedingly cheap

,
and thei r u n i form ity of s i ze and

shape is another advan tage .

The arrangement in the corner to the right of
the table is a modificat i on of th e Cab inet Aquarium ,

the i nt roduct ion of wh ich i s due to Sh ir ley H ibberd .

A s planned and figured by him , the Cabinet
Aquar ium was capabl e of be ing ‘ elaborated in to
a noble piece of fu rni tu re for the adornment of an
elegantly furn ished room .

’

I t cons isted of two s ides,
hold ing four shelves , dim in i sh i ng in w idth from the
lowest upwards . It was des igned to keep pots and
j ars contai ning objects for wh ich there was not
room in the large tank, or wh i ch the aquari um
keeper wished to have under observat ion

,
so as t o

watch development or hab i t . H e always kept th e
ornamental s ide of the matter wel l to th e front

,

and therefore arranged h is shelves as described .

He also ins isted strongly on the advantage of having
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al l the tanks on one shelf of one s ize
,
the largest

being natu ra l ly o n the lowest shelf. A s w i l l be seen
from the front i spi ece, a shal l ow recess i n the corner
of a room and at right angles to a window has been
ut i l ised . Shelving has been fi tted up at a trifl ing
expense, and the j ars are for the most part two
pound plum j ars

,
which cost, with their screw tin

covers
,
one penny each . The space on the floor

serves wel l for l arger j ars
,
i f these are needed for

any purpose
,
and for the utens i ls used in col lect ing.

When we begin to col lect for the purpose of
stocking our aquarium wi th animal l ife

,
we shal l

probably find that we have more water-fleas than
anyth ing else. They may be turned in whol esale,
and the task of watching thei r movements and

habits wil l afford plenty of occupat ion . We Shal l
soon be able to d iscrim inate the d ifferent genera by
thei r motion in the water . and the d ipping- tube
wi l l afford us a ready means for tak ing out any
part icu lar spec imen for exami nat ion under the
microscope. They are al l extremely prol ific

,
and

wil l soon begin to breed , so that i n a l i tt l e t ime we
shal l find p lenty of the l arval forms (see p .

Authorit ies have d iffered as to what these an imals
feed on ; for a long time i t was held that thei r d iet
was vegetable

,
bu t D r. Brady says that most of

them are essen t i al ly carn ivorous , and fulfi l i n some
sort the offi ce of scavengers . He has seen spec ies
of Cypris feeding on animal m atter, and dead
spec imens of the same genus in thei r tu rn preyed
on by Cyclops

,

‘ so in ten t on their prey that they
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were scarcely frightened away from it by being
touched with a brush .

’ And he records anothe r
experience

,
which could probably be confi rmed by

most persons who have watched these an imals in

a tank . He pu t a quant ity of them into c lear water,
free from other an im al l i fe

,
bu t contain i ng som e

aquat ic vegetat ion
,
and in a l ittl e wh i le they lost

thei r l ivel i ness
,
and numbers were seen lying dead

at the bottom of the j ar . Some water ri ch i n in
fusorial l ife was then added

,
and i n a shor t t ime

those that were st i l l l iving recovered act ivi ty and

th rove and mult ipl i ed . Our pond -water wi l l be
almost su re to con tain pl enty of In fusoria

,
but i f i t

does no t , the comm oner forms can be read ily
Ob tained by expos ing an infus ion of hay for a few
days in the O pen ai r . If the tube or bott le be then
examined with a hand - l ens

,
th e I nfusoria wi l l be

seen l ike minute white spots in immense numbers ,
and a l itt l e of this water dropped into the tank wi l l
furn ish food not on ly for th e water-fleas but also for
other form s of l ife .

Hydras wi l l be certain ly found on some of the
weed , and they wil l begi n to feed and mult ip ly as
soon as they are dropped into the tank . I t has
al ready been remarked (p . 7 8) how d ifficu l t i t i s
to kil l these animals . E ven when they can not

obtain anim al food i t may be doubted if they starve
,

for they w i l l take the thread - l ike conferva when
nothing better O ffers . In Professor Parker

’

s E le
m en tary B iology a sect ion of one is figured in which
a desmid is ingested . Tremb ley

'

s rl/ c‘zzzoz
'

res pour
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There is not much d ifficu lty i n keep ing the com

moner forms of tube -bu i ld ing Rot i fers . Mel icerta ,

Stephanoceros, L imn ias, and most of the F loscu les ,

bear the narrow l im i ts of an aquari um very wel l
indeed

.
Not only wi l l they l ive , they wil l al so

propagate ; and if i t be remembered that they feed
on the smal l er Infusoria

,
and care be taken to supply

them pretty plentifu l ly therewi th , they wil l do wel l .

A corresponden t of S cience Gossip (vol . xxv i . p . 1 1 3)
gives an interest ing accoun t of h ow he kept Mel i

certa i n his tank withou t interrupt ion for a whole

FIG. 61. AQUAR I U M

year, so that he must have had very many genera
t ions of them

,
and there is no reason why others

should not have a s im i lar measu re of success .
M elicerta rz

’

ng ens has l ived in my tanks w ithout
much attent ion

,
and the rarer form

,
111 . tzzbz

'

eolarz
'

a ,

suppl ied to me by Mr. Bolton
,
flou rished and mul

t iplied in a fou r—ounce bot tl e . A spray of w i l l ow
moss was the only vegetat ion therein ; and a l it t l e
water in wh ich infusorial l i fe was p lent ifu l was added
from t ime to time . M egalo trocha and Lacinularia
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have both been kept in smal l tanks
,
but Conoch ilus

more
’

s the p i ty— fal ls to pieces after a day or two ,

in sp ite of al l efforts to preserve i t .
A form of aquari um is shown at fig. 6 1 wh ich is

very usefu l for keep ing these an imals under obser
vation . Care should be taken not to overcrowd
this tank , and i t shou ld be placed on a table rather
than on a window sash , for the strong l ight in th is
latter s ituat io n wou ld encourage too plent i fu l
a growth of Confe rva . This smal l tank is al so
very useful for another purpose

,
the examinat ion

of aquat ic vegetation brought home from pond
hunt ing exped it ions . This

,
of course

,
has been

hurriedly looked over at the pond - s ide
,
bu t c loser

exam ination at home wil l o ften reveal the presence
of forms which were not detected in the fi rst rap id
survey.

The free- swimm ing Rot ifers
,
when st ra ined out ,

should be put i n smal l bott l es or tubes and fed
with the expressed j u ices of aquat i c vegetat ion .

Care must be taken no t to overstock a tube, or
indeed any vessel

,
with an imal l ife Too l it t l e ,

rather than too much
,
i s a safe ru le

,
but the

beginner wi l l p robably see bott le after bott le tu rn
“

m i l ky ’ and go wrong before he puts i t i nto
pract ice. When a bott l e does go wrong the only
chance of saving som e of its contents i s to turn
the whole i nto a large r vessel , add ing fresh water
and some more weed

,
and then exposing it to

d irect sun l ight .
The Polyzoa requ i re some amount of attent ion .
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The fi rst requ is ite for al l except C r istatel la is shad ing
from direct sunl ight . If they are put in the large

tank the Spray or rootl et bea ring the co l ony shou ld
be laid on the gravel by the s ide of a large stone so
placed as to ward off the rays of the sun that fal l

o n the one S id e of the aquarium . i t i s better
to u t i l i ze a wide -m ou thed bott le or a j am jar as

a dwel l i ng-place these forms , i n a smal l

FIG . OLA- CO LONY OF PLUMATE IL A,
GROW I NG ON THE S I DE OF JAR.

ENLARGED FRO M LIFE . a, STATO BI.AST FRO M “(HIGH THE

CO LO NY STARTED ; b, TENTACLES, M O RE H IGHLY M AGN I F I ED

vessel they can be more su rely suppl ied with the
Infusoria o n wh i ch they feed , and their mot ions
and growth more eas i ly watched with a hand- l ens .

than wou ld be the case i f they were kept i n the
bel l -aquarium . In fig . 62 is represen ted a colony of
P lumate l l a that d eveloped on the S i de of a gl ass
j ar i n 1 89 1 Some weed from the Broads on
which was a l arge colony was put into the jar , and
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we wish to preserve so that if they are kept at al l
they shou ld be put i n separate vessels and suppl ied
with worms and smal l c rustaceans on wh i ch to feed .

One of the most in terest ing is the larval form of

Core t/zra popularly known as the
skeleton larva

,
and sometimes cal l ed , from its

transparency
,
the glass larva . I t is pretty common

in clear ponds
,
and from the l ength of t ime that

often elapses before i t enters the pupal s tage i t
affords ample opportun i ti es for exam inat ion .

Som e aquarium keepers recommend the i ntro
duct ion of the Water- louse (Are/[us agzeatz

’

ens) as
a scavenger to feed on decaying vegetable matters .

Every one must j udge for h imself in th is matter
,

for there i s l i ttle doubt that , though general ly
vegetarians

,
these c reatu res do not O bj ect to

occas ional meals of anim al food by way of a
change . Moreover

,
they multiply so rap id ly as

almost to overrun a tank . If they are kept
,
they

should be examined from t ime to t ime in the
zoophyte- trough

,
for Rot ifers are O ften found l iving

upon them as commensals .
Shall we admi t Sna i ls ? When they are kept the

reason is that they may clear th e inside of the glass
of con fervoid growth . But as we need some kind
of shad ing , a l i tt l e managem ent wi l l enable us to
d ispense with these mol luscs

,
and have a natu ral

green bl ind covering the ins ide of the greater part
of ou r tank . I t is qu ite easy to keep a space— say
one - th i rd of the whole— free for i nspection of the
interior. This may be eas i ly managed by tying
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a p iece of sponge or soft flannel fi rm ly to the end
of a st ick and occas i onal ly rubbing the inside of
the glass therewith for a few m inutes . This wi ll
remove the m icroscopic vegetat ion

,
and it may be

suffered to grow unchecked on al l other parts. In
addit ion to servi ng as a screen

,
i t wi l l act as

a purifying agent i n absorbing carbon d iox ide
from the water .

THE MARI NE AQUARIUM

The general princ ipl e of managing a fresh -wat er
and a marine m icro - aquarium is the same— the
reproduct ion of natural condit ions as exactly as

c ircumstances wi l l permit . But i t seems to be
a pretty general experience that there is more
diffi cul ty in keeping the lat ter in good going order
than the former. To obviate th is various con
t rivances have been employed , the only one cal l ing
for mention here being a modificat ion O f the water
chamber tank wi th a s loping back , so much
advocated in th e ‘ fift ies .

’

This plan was introduced

by Mr . H . J . Waddington ; and the fol l owing de
script ion is abridged from his own accoun t o f i t 1

Having fixed upon a bel l -glass of the requ is ite

s ize and form , a U- shaped piece of cardboard is
cut

,
so as to sl ope at an angle of about 45

°

from the
bottom of the aquarium to wi th i n abou t an inch of

journal of t/ze Que/eel ! M icroscopical Club, July, 1 888, pp. 241
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the top . This serves as a pa ttern by which a p i ece
of stout glass is cut to serve as the back of the
aquarium . Two wedges of cork keep i t o ff th e
bottom . and s imilar wedges suppor t i t at the s ides
and rel ieve the pressure . Sea-water is n ow pou red
in

,
w i th some green seaweed

,
and the vessel ,

covered with fine musl i n
,
i s exposed to the ful l

act ion of l igh t and a i r . Meanwhi le the stones and
rockwork to be used are exposed in another vessel
of sea -water . When the inner si de of the aquarium
shows a coat ing of vegetabl e growth , the vesse l
is em pt ied , the part of the aquarium in front of
the U-shaped plate wiped clean

,
the stones , &c .

,

arranged on th is plate
,
and the water poured down

the cl ean s ide so as not to distu rb the vegetati on .

The plan is an excel lent one
,
and its author has

been wonderfu l ly successful in keeping forms of
marin e life for a long t ime . There seems . how
ever, to be o ne obj ect ion to it : one cannot insure
the developmen t of new col on ies o n the rzg/zt side

of the pl ate . The cork wedges al low free c ircu la
t ion of the water, and larval forms are j ust as l ikely
to float beh ind th e back of the aquarium

,
and

develop there , as they are to matu re on the other
side , where the observer can watch thei r movements
i n the c l ear water .
A dealer in London had a som ewhat s im i l ar

theory as to the propriety of keeping one part Of
his fresh -water tank for an imal and the other for
vegetable l ife . He tried to effect this by d ivid ing
a bel l -aquar ium i n to two parts by a vert i cal glass
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an art ific ial supply of atmospheri c ai r to the t anks ,
which is out of the ques t ion . I f the depth of ou r
aquarium exceed its breadth

,
the a i r absorbed by

the surface wi l l be in suffic i en t in amount, and the
defect must be com pensated by abundant vegetat ion .

Rare anemones have been successful ly kept for long
periods in p ie-dishes covered with glass, and sim i l ar
vessel s are constant ly used by invest igators for
breed ing Asc id i ans .
I f the water brought from the col lect ing excur

s ion be not enough to fi l l the aquarium , and leave
some over fo r smal le r vessel s in to which rare

O bjects m aybe put for frequent ex
aminat i on , in London at l east there
need be no d ifficu l ty about the

supply . The G reat Eastern Ra i l
way Company wi l l del iver three
gal lons for s ixpence

,
with in a

reasonable d is tance of any of thei r
s tat i ons .

The average dens ity of sea-water
Compared to that of pu re water is
as 102 7 to 1 000 ; and in order to
keep the inmates in ou r aquarium
in health , that dens i ty shoul d be

approximately maintained . The
instrum ent used for th is pu rpose is

cal l ed a hydrometer, and shows by its graduated
scal e whether the water con tai ns too large or too
smal l a proport ion of sa lts . That shown i n fig

. 63
is of German make and cos ts

,
del ivered i n E ngland

,
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about e ighteenpence . The stem shou ld not rise
much above

,
or fal l much bel ow Sal t-water

beads , as they are cal led , are often employed instead ,
as they act au tomatical ly. These are two round
glass beads

,
one b lue

,
the o ther white . When the

water i s of the proper dens ity the blue bead rests

on the bottom
,
and the white one floats at the

surface . Shou ld i t becom e too sal t, the blu e bead
wi l l gradual ly ri se ; and its appearance o n the top
is a danger S ignal that shou ld no t be disregarded ,
for the sal ts are i n excess , and the balance must
be restored by the addition of fresh—water. D i s
t i l led water is best

,
but col d boi l ed water, ra in

water
,
and tap-water have all been employed . If

the white bead begins to s ink , there is a defici ency
of salts

,
and the best remedy is to remove the cover

t i l l the superfluous flu id has been car ri ed off by
evaporat ion . A third plan

,
which savou rs of the

t ime-honoured ‘ ru le of thumb
,

’

but wh ich works
fairly wel l in pract ice

,
i s when the tank has

been fi l led with sea-water of the proper density,
to paste two strips of paper on the outside
of the tank

,
opposite each other, so as to mark

the level of the water
,

'

and to supply the l oss
from evaporat ion by add ing either rain or dist i l l ed

water.
In a fai rly large aquarium , holding from two to

three gal lons
,
the bottom should be covered with

large stones
,
angu lar rather than round . I f these

can be brough t d irect from the seaside , so much
the better

,
for then such as have weeds growing on

N 2
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them , or are coated with patches of green , brown .

or red confervoid growth , can be sel ected .

Having fi l l ed the aquarium
,
the weeds shou l d

be our fi rst care . U lva , or Sea- l ettuce, and th e
slender tubular Enteromorpha are the bes t to begin
wi th . They are met with everywhere , and even i f
torn from the d isk wil l l ive for some t ime in the
aquari um

,
floating on the surface and con t ribu t i ng

to the purificat ion of the water. On these two
weeds m inute organ isms are rarely found

,
but some

U lva recent ly rece ived from I l fracombe had i ts
bright green frond overspread wi th the del i cate
network of a Polyzoon

,
and on some more in my

aquarium a colony of C l ava has settl ed .

The thready green weeds of the genus C l adophora
grow wel l in th e aquarium

,
and

some should be i ntroduced
,
at l east

at fi rst , and suffered to remai n t i l l
a coat ing of vegetat ion appears on
the glass and the stones . Bes ides
aerat ing the water, these weeds serve
another useful pu rpose in provid ing
pastu re grounds for the m inute
Entomostracans , wh ich wi l l a lmost
certa inly be introduced in to the

m . 64.
— BRYOPSIS aquarium with the weeds and from

PLUMOSA

the col lect ing bottl es
,
and wh ich

wi l l be needed as food for th e Hydrozoa .

The last of the green weeds to be m en t i on ed is
B ryopsz

'

s plumosa (fig. I t is by no m ean s nu

comm on , and grows freely and rapidly i n a tank .
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to prevent too great an accum ulat i on of
If the matter so rem oved be dropped into a bott le
or a smal l j ar

,
the floccose sed im en t wi l l gradual ly

sink to the bottom
,
and then the c lear water , which

wi l l probably swarm wi th m inu te an im al l ife , may
be carefu l ly retu rned to the tank .

The majority of the brown weeds are too large
and coarse for our purpose

,
and the quan t i ty of

spores they send forth in fructificat io n would soon
render the water tu rb id . But s ince the larger kinds

FIG . FRONDS OF FUCUS, I
'

I H ASC I D IANS AND HYDROZOA
(NATURAL S IZE)

O ften serve as the home of m any del i cate l i tt le
animals

,
pieces l ike those shown i n fig . 65 may be

sn ipped Off and dropped in to the tank . The weed
w i l l

,
of cou rse , gradual ly decay ; bu t if the water is

i n good cond it ion , long before th is happens the

an imals wil l have mu l t ip l ied and establ ished fresh
colonies on other weed , on stones , or i t may be on
the s ide of the tank . The weed o n the right is
Fil c'

l IS neria /low s , the common Bladderwrack , w i th
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a colony of Sertu laria the other is F. ref/rams,
bearing a colony of compound Asc idi ans .
Where a frond of the great oar-weed is found

,
it

shou ld be l ooked over for Obe/z
'

a and some of the
Polyzoa that cover flat surfaces with da inty cham
bers l ike the tiny meshes of s i lver lace . I f any of
these are d iscovered they may be sn ipped out and
dropped into the tank .

As soon as the tank is in good going order,
which wi l l be known by the clearness of th e water
and the bright bubbles O f oxygen on the fi l aments
of weed , an imal l i fe may be free ly introduced .

From the weed itself there wi l l su re to be a store of
Infusorians and E ntomostracans

,
some of which wi l l

serve as O bj ects for microscopic observat ion , though
thei r chief end is to furn ish food for larger forms .

Noct i l uca wi l l l ive for some l i ttl e t ime in the
aquarium

,
though probably a week wi l l be the

l im it . Gosse cou ld not keep them long
,
though he

seems to have taken them in very large numbers .

In his aquarium they came to the top
,
and crowded

i nto a layer five or s ix deep
,
and at night th is

‘ scum
,

’ as he cal l s i t, was most vividly luminous ,
especial ly on a tap or shake being given to the
vessel . A fr i end who re cen t ly took a large gather
ing of Nocti luca and put them i n to his tank

,
was

star t led on going into the room in the dark to see
what looked to be numberless points of fi re scattered

al l over h is aquarium .

The Hydrozoa wi l l do wel l i n confinement : the
ch ief d iffi cu l ty one has to encoun ter is one that
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unfortunately often affects far higher an imals— th e

food - supply
,
though they are capable of support ing

l ong fasts . When the change of density in sea
water is gradual

,
for example

,
from evaporat i on ,

they do seem to not i ce it ; if, however, i t be
sudden

,
as in the case of removal from one tank

to another con tain ing water of greater or l ess

density
,
they suffer therefrom . When these papers

were writ ten Co ryne , Syncoryne , C l ava . C ladonema,

and Hydractin ia were l iv ing and mult iplyi ng in
my tanks ; s in ce then C lavate lla has developed ,
probably from the walking buds , figured o n p . 90 .

If any of these crea tures have taken up thei r
abode on weed growing on a stone

,
they can be

exam ined through the side of the aquarium with
a hand - l ens

,
which wi l l reveal qu it e enough to

enable the genus , and perhaps th e spec ies , to be
determ ined . But if

,
as w i l l probably be the case

,

we have only a sm al l p iece of each k ind
,
and that

on loose float ing weed or a smal l stone
,
some plan

m ust be adopted to prevent i t be ing l ost s ight of
,

and perhaps knocked to piec es i n the swi rl when
the tank is turned round . I t i s an excel len t
m ethod to put the colony into a smal l tube

,
and

lower i t i nto the tank , or the tube may b e part ia l ly
fi l led with water

,
corked

,
and al l owed to float i n

the aquarium . When one wants to look at i t
,
i f

the tube be wi thdrawn the Hydrozoan can be
looked over w ith the hand—magn ifier, or removed
from the tube to a zoophyte - t rough for exam i

nat ion under the m i c roscope .
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the stone was placed so that the Tubu laria stems
lay para l lel to the bottom . A pai r of sharp
sc issors soon m ade two col on ies out of one by
severing the l ongest stem at its m iddl e part . The
Tun ica tes st i l l rem ained to be deal t wi th . Two ,
as large as Barcelona nuts , were comfortably seated
on each side the original colony a th i rd was com

ple te ly enveloped in the root - stock of the Hydro
zoan . But by gently insert ing the large blade of
a pocket-knife between the base of the Tun i cates
and the l im es tone they were gradual ly pri zed off
w i thou t damage

,
though no t without protest .

Immed iately leverage was appl ied
,
each in i ts tu rn

em i t ted a t i ny j et of water
,
as from a min iatu re fi re

engine
,
thus abundant ly just ifying thei r popular

name of Squ ir ters
’

or ‘

Sea- squ irts .’ The colony
was cut on December 3 , 1 89 2 ,

and the severed
stem l ived t i l l the end of May ,

1 893 ,
throwing out

several fine heads in success ion . I t was then so
covered with confervoid grow th that it was removed
to another tank

,
where

,
probably owing to the con

ditio ns be ing in some way unfavou rab l e
,
i t d ied .

The l ower part continued vigorous up to about th e
sam e date , when som e other exper im ents were tr ied
o n it unsuccessfu l ly .

The Polyzoa m ay be treated l ike the Hydrozoa
that is , if the coloni es are sm al l— put in to tubes ,

and lowered in to the tank . They are almost su re
to mul t iply

,
and the only l imit to thei r i nc rease

seems to be the exten t of the food -supply .

The true Coral l i ne (Coralline: ofi cinalis) is



THE MARINE AQUARIUM 203

a capita l habitat for many of the Polyzoa . It

grows freely enough w i th me
,
and has spread its

pinkish disk on stones at the bottom and on float ing
weed on the top . The piece shown in fig . 66

,
a , was

taken from my tank , as was Plocam im /z cocciize zim ,

the weed growing to the left o n the same stone.

They are often fou nd com pany , and are pret ty

HG . 66.
— a

,
CORALLI NE (COR-ALLINA O FF IC I NALIS ‘

; b, c11 \
'

1-oc1.ADIA

KAL IFORM IS

sure to have o n them cho ice spec im ens of
minute l ife .

Chylo cladia is another red weed that wi l l some
tim es grow in the aquarium . That shown at fig. 66, b,

was col lec ted a t C romer. and is now showing signs
of fruct ificatio n . On al l three weeds were various
forms of an imal l ife , most of wh ich are figured in
this book . In another plan t of Chylocladia which
came from North Devon , the pu re wh i te of the

Snake
’s-head Cora l l ine ran along the warm red of
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the weed
,
which seemed al l the br igh ter from the

contrast .

Mol luscs should be sparingly adm itted peri
w inkles may not do harm

,
I scarcely th ink they do

much good ; and if one waits for them to c l ear the
confervo id growth from the in s ide of the tanks , one
wi l l need a good deal of pat i en ce . A smal l sponge
or a clean p iece of Chamois l eather t ied to a piece
of wood is much mo re effectual . The few I have
were int roduced unw itt i ngly wi th weed . Far more
usefu l are thei r much sm al ler and prett i er rel at ives
of the genu s Rissoa, which confine themselves to
confervoid d iet , and do not , l ike the periw inkles,
feed on good growing weed .
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C o ryne , 44, 84.

Coryn ef ru ticosa, 85.

Coryn e pu rl/la,
85 .

C o thurn ia, 6 1 .

Crabs
,
159 .

Creeping Be l l Co ral l ine 100 .

C reepin g Corallin e , 14 1 .

Cr isco ebu rn ea, 142 .

142 .

Cristate l la
,
127 , 188
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,
1 15 .

Crumb-o f—Bread Sponge, 76.
C tr-no stomata

,

Cut t ing-ho ok
,
23.

Cat t le-fish
,
167 .

Cyc lo ps, 15 7 .

Cyc lostomata,
134.

Cypris, 156.
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'

a pic/ex , 153.

De ro ,
109 .
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,

’

158.

Dz
’

aplom us coslar
,
158 .

Difll ug-ia, 5 1 .

D ippi ng-tube
,
16 .

D is/om um fi epal icum , 10 7 .

D iving Spide r, 163 .

Dodde r Coral l ine
,
147 .

Dodde r- l ike Co ral l ine
, 42.

Do ris
,
169 .

Drag
,
23 .

D ragon-fly, 166.

Duck-weed , 2 1.
Ectoprocta, 127 .
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'
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'
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fly/fro v u lgar”, 7 7 .

9 7 , 144.

Hydr oc/ mm
'

s m am as-f ame
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,
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,
15 .
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,
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'
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Fon tir/alir an fz
'
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'
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Fresh -wate r Spo nge , 74 .
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Fucus sew n /us , 190
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, 63 .

Gastropods, 168 .
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,
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Ho rnwo rt
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Lee
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,
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Marine outfit
, 32 .

Marine Po lyzoa, 133
M astigop/zora Izyndm anm

'

,
139.
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,
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M icroscope , the , use of, 1 1.
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Mo l luscs
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24.
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'
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Nematodes
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24.
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