
;













THE ANNALS

AND

MAGAZINE OF NATURAL HISTORY,

INCLUDING

ZOOLOGY, BOTANY, and GEOLOGY.

(being a continuation op the 'annals' combined with LOUDON AND
CHARLESWORTh's ' MAGAZINE OF NATURAL HISTORY.')

CONDUCTED BY

ALBERT C. L. G. GUNTHER, M.A., M.D., Ph.D., F.R.S.,

WILLIAM S. DALLAS, F.L.S.,

WILLIAM CARRUTHERS, F.R.S., F.L.S., F.G.S.,

AND

WILLIAM FRANCIS, Ph.D., F.L.S.

VOL. IX.—FIFTH SERIESj,^ . -. ^

LONDON
PRINTED AND PUBLISHED BY TAYLOR AND FRANCIS.

SOLD BY LONGMANS, GREEN, HEADER, AND DYER ;
SIMPKIN, MARSHALL,

AND CO.; KENT AND CO.; WHITTAKER AND CO.: BAILLIERE, PARIS:

MACLACHLAN AND STEWART, EDINBURGH :

HODGES, FOSTER, AND CO., DUBLIN : AND ASHER, BERLIN.

1882.



" Omnes res creatse sunt clivinse sapientiiB et potentiaj testes, divitife felicitatis

humanse :—ex barum usu bonitas Creatoris ; ex pulchritiidine sapie^itia Domini

;

ex ceconomia in conservatione, proportione, renovatione, potcntia maiestatis

elucet. Earum itaque indagatio ab bominibus sibi relictis semper JBstimata;

a vere eruditis et sapientibus semper exculta ; male doctis et barbaris semper

inimica fuit."

—

Linn^us.

"Quel que soit le principe de la vie animale, il ne faut qu'ouvrir les yeux pour

voir qu'elle est le cbef-d'eeuvre de la Toute-puissance, et le but auquel se rappor-

tent toutes ses operations."

—

Brucknek, Theorle dtt, Si/steme Animal, Leyden,

1767.

Tlie sylvan ^lowers

Obey our summons ; from tbeir deepest dells

Tbe Dryads come, and tbrow tbeir garlands wild

And odorous brancbes at our feet ; tbe Nympbs
Tbat jiress witb nimble step the mountain-thyme

And piu'ple beatb-flower come not empty-handed,

But scatter round ten thousand forms minute

Of velvet moss or lichen, torn from rock

Or rifted oak or cavern deep : the Naiads too

Qmt their loved native stream, from whose smooth face

They crop the lily, and each sedge and rush

That drinks the rippling tide : the frozen poles.

Where peril waits the bold adventurer's tread,

The burning sands of Borneo and Cayenne,

All, all to us unlock their secret stores

And pay their cheerful tribute.

J. Taylor, Js'orwkh, 1818.

FLAMMAM.
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N.Farthenii Giannettasii Eel. 1.

No. 49. JANUARY 1882.

I.

—

Notes on British Spiders^ with Descriptions of three new
Species and Characters of a new Genus. By the liev. O.
P. Cambridge, M.A., C.M.Z.S., &c.

[Plate I]

Upwards of two years have passed since my last communi-
cation reporting progress on British araneology (Ann. & Mag.
N. H. (5) iv. p. 190, pL xii., Sept. 1879). In the meantime
part ii., completing ' Spiders of Dorset/ has been published*,

and contains notices and descriptions of all the species of

British spiders known up to the beginning of 1881. Figures

of several of the new species described, but not figured, in

that work are now given, in the hope that they may assist

collectors in their determination of the species. The number
of spiders recorded in Great Britain and Ireland (including

those here described as new) is 520 ;
but there is little doubt

that this number might be considerably increased by diligent

search in many as yet untried localities, especially when we
consider that a small area of Dorsetsliire alone has produced
nearly 400 species.

* Proceedings of the Dorset Natiiral-Histor}- and Antiquarian Field

Club, 1870-81, pp. 1-625, pis. i.-vi. (Sherborne, Dorset : L, H. Ruegg.)

Ann. & Mag. N. Hist. Ser. 5. Vol. ix. 1
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Order Araneidea.

Fam. Drassidse.

Genus Clubiona, Latr.

Cluhiona ccerulescens, L. Koch.

Clubiona ctsnilescens, L. Kocli, Die Araclm.-Fam. der Drassiden, p. 331,

Taf. xiii. figs. 213-215 ; Cambridge, Spiders of Dorset, p. 29.

Cluhmia vohita, Cambr. Linn. See. Journ. xi. p. 553, pi. xiv. fig. 3.

Two adult males of this fine and striking species were

found by myself on the 6th of September, 1881, on low plants

among short underwood near Bloxworth. This is the first

recorded occurrence of the male in Britain, the only examples

previously recorded (one at Bloxworth and one near Aber-

deen) being females.

Fam. Dictynidse.

Genus novum Amphissa (nom. propr.).

Cephalothorax rather elongate-oval, somewhat broadly

truncated behind ; upper convexity very moderate
;

profile-

line even and slightly curved ;
lateral constriction at caput

as well as the normal indentations very slight. Clypeus low.

Eyes not very large, subequal, closely grouped together in

two parallel, transverse contiguous rows, of which the poste-

rior is nearly straight. The interval between the eyes of the

hind central pair (which are smaller than the hind laterals,

and of a somewhat misshapen form) exceeds a diameter ; and

each is contiguous to the hind lateral eye on its side. The
eyes of the anterior row are contiguous to each oiher.

Legs moderate in length and strength (4, 1, 2, 3), furnished

with hairs and a very few spines. In the only example

known (which is a male) two of these spines are short, black,

and placed in a longitudinal line beneath the metatarsi of the

first pair, and another, long, rather strong, prominent, and

curved, beneath the tibia; of the third pair. Each tarsus ends

with three curved claws, the inferior one being very small.

Falces moderately long, not very strong, vertical, and
slightly divergent at their extremities.

MaxiJlcB moderate in length, strong, inclined towards the

labium, and obliquely truncated at their extremity on the

inner sides.

Labium not very large, its apex drawn out into a point

reaching to the inner extremity of the maxillje.

Sternum heart-shaped.
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Abdomen rather narrow-oval, moderately convex above,
and not projecting over the base of the cephalothorax.
Spinners placed beneath rather than at the posterior extre-
mity

;
arid immediately in front of the ordinary ones is a

transverse supernumerary spinning-organ, correlated with
which, in the female, there would doubtless be found calamistra
on the metatarsi of the fourth pair of legs.

Amjpiliissa spinigera. (PI. I. fig. 1.)

Lethia spinigera, Cambr. Spiders of Dorset, p. 4G8.

Lengtli of the adult male yj of an inch.

The general colouring of this curious and minute spider is

yellow-brown, all the femora, especially of the legs of the

first pair, being strongly tinged with blackish brown. The
abdomen has the appearance in spirit, under a lens, of being

minutely spotted with dull reddish-yellow points ;
and several

pale transverse angular lines are visible on the hinder part of

the upperside. The single longish black curved prominent
spine beneath the tibite of the third pair of legs is very cha-

racteristic
; but whether of generic or only specific value (and,

if the latter, then whether only sexual) is uncertain.

When first described [1. c. supra) I included this spider

doubtfully in the genus Letlda, Menge. Subsequent exami-

nation, however, of the eyes, maxillce, and labium have con-

vinced me that a new genus is necessary for its reception. It

is, moreover, a much more Drassiform spider than the known
species of Lethia.

The example above described was found in his study, and

kindly sent to me, by F. M. Campbell, Esq., of Hoddesdon,

in the early part of 1880.

Fam. Agelenidse.

Genus Hahnia, C. L. Koch.

Hahnia helveola, Sim.

Hahnia helveola, Sim. Arachn. de France, ii. p. 139 ; Cambridge, Spi-

ders of Dorset, p. 72.

Several adult males were found among moss near Blox-

worth (with numerous females also), on the 9th of November

1881. Up to that time I had met with the females only,

this sex being more or less abundant at most other periods of

the year.
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Fam. Theridiidse.

Genus DiFCENA, Thor.

Dipcena melanogaster^ C. L. Koch.

Atea melanogaster, C. L. Koch, Die Araclin. xi. p. 143, pi. cccxcii.

ligs. 941, 942 ; Cambridge, Spiders of Dorset, p. 478.

Theridion congener, Cambr. Zoologist, 1863, p. 8576.

On the 13th of June, 1881, I met with an adult male of

this rare spider on a furze bush on Bloxworth Heath ; its

only previous record as a British species is that of a female

near Lyndhurst, Hants, in July 1858.

Genus EuRYOPis, Menge.

Euryoj)is jlavomaculata^ C L. Koch.

Micrypliantes Jlavomaculatiis, C, L. Koch, Die Arachn. iii. p. 67,

Taf. xcv. hg. 220.

Theridionfiammacnlatum, Blachw. Spid. Great Biit. and Irel. p. 201,

pi. xiv. hg. 132.

JEuryopisjlavomacxdata, Cambr. Spiders of Dorset, p. 100.

On the 14th of June, 1881, I found au adult female under

a thin clod of earth on Bloxworth Heath ; it had only occurred

once previously in this district (an adult male, in the month of

June, about ten years ago), crossing the path in a wood.

Genus Neriene, B1.

Neriene innotahilis, Cambr.

Neriene innotahilis, Cambr. Spiders of Dorset, pp. 131 and 574.

Adult females were found among dead leaves in woods near

Hoddesdon at the beginning of July 1881. I have usually

found the males adult at Bloxworth in May and the beginning

of June. The epigyne is large and very prominent.

Neriene agrestis, Bl. (PI. I. fig. 2 h.)

JVeriene agrestis, Bl. Spid. Great Brit. & Irel, p. 276 (excluding refer-

ences to the figures in pis. xix. and xxii.) ; Cambr. Spiders of Dorset,

p. 486.

While on a visit to Mr. F. M. Campbell at Hoddesdon, in

July 1881, I met with several examples of both sexes of this

spider among low plants, and under stones in the damp oozy
bed of a small stream, where it appears to be of frequent

occurrence, though confined to that one spot.

The female^ in respect to the form of the genital aperture
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(PI. I. fig. 2 b) , very nearly resembles that of the species

which I take to be Neriene fusca^ Bl. (PL I. fig. 2 a) ; but

its colours, like those of the male, are much richer, the

legs being of a bright reddish orange, and the abdomen
quite black, without any longitudinal pale stripe on the

upperside, which is always present in N. fasca. It is very

difficult to decide with absolute certainty on the identity

of N. agrestis^ BL, and N. fusca^ BL The female of N.
agrestis^ described by Mr. Blackwall, agrees best with those

females which I liave found always in company with the

males of his N.fusca, while the female of this latter agrees

better in some respects with those I found in company with

the males above recorded at Hoddesdon. It seems to me
very probable that, as both species occurred in Mr. Black-

wall's district, and apparently in equal abundance, he may
have confused the females of the two. Another element of

confusion has arisen from ^Ir. Blackwall having lost all his

types of both species, and supplied his artist with examples
for the illustration of each, in his work above quoted, fur-

nished by myself, but whicli, it has been since ascertained,

all belong to one species only. This species is the one which,

after much consideration, I conclude to be N. fusca, BL It

is very abundant in this district, where, as yet, I have never met

with the other. The males of N. fasca, Bl.-Cambr., are the

smallest and lightest-coloured of the two, and have the occiput

distinctly and decidedly gibbous in profile, while the females,

similar in general colouring, have always, or very nearly

always, the median longitudinal line on the upperside of the

abdomen paler than the rest, often amounting to a distinct

stripe, the general colour of the abdomen being yellowish

brown. In the other species, which I conclude to be iV,

agrestis, BL, the males are not only larger than those above

mentioned, but the colouring is much darker and richer, the

legs being of a bright orange red-brown, and the abdomen

black, while the profile of the occiput shows no gibbosity,

being merely convex or simply curved.

At Hoddesdon I also found both sexes of the species which

I take to be N. fusca, BL, but not in the same locality as that

in which the other species occurred.

In the same month (July 1881) an adult male of iV". agrestis,.

Bl.-Cambr., was found by my nephew, F. O. P. Cambridge,

near Southwell, in Nottinghamshire. I have also received it

from Dr. L. Koch from Nuremberg ; and ]\Ions. Simon tells

me that he finds it, though less commonly than its near ally

N. fusca, Bl.-Cambr,, in France.
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Neriene excisa, Cambr.

Neriene excisa, Oambr. Spiders of Dorset, p. 487, and Trans. Linn. Soc.

xxvii. p. 440, pi. Ivi. no. 29.

Adult males of this veiy distinct species were found in a

swamp near Bloxwortli by Mr. F. M. Campbell on the 8th of

September 1881 ; and subsequently both sexes have been met
with on several occasions on the same spot by myself. This

is its first record in the south of England, the typical examples

having been found some years ago and kindly sent to me
from Northumberland by Mr. James Hardy, of Old Cambus.

Neriene uncata, Cambr.

Neriene tmcata, Cambr. Spiders of Dorset, p. 433 ; and Trans. Linn.

Soc. xxviii. p. 546, pi. sivi. fig. 17.

On the 16th of September, 1881, and again in November
of tlie same year, I found adults of both sexes of this fine

species, the females in considerable abundance, in a swamp
near Bloxwortli.

Neriene formidabilisJ Cambr.

Neriene formidabilis, Cambr. Spiders of Dorset, p. 135.

On the 22nd of November, 1881, I met with an adult

female of this spider in a swamp near Bloxworth. This
example measures a little over l of an inch in length ; but in

other respects it exactly agrees with the typical specimen.

The spiracular plates in both examples are of a pale yellowish

hue.

Neriene lajjidicola^ Thor.

Neriene rvjlpes, Bl. Spid. Great Brit. & Irel. p. 251.

Neriene lapidicola, Thor., Cambr. Spiders of Dorset, p. 489.

Two adult females (found in the same locality and at the

same time as the last species) differed in being smaller ,• the

eyes also are smaller, and those of the hinder row are divided

l)y equal intervals, whereas in N. formidabilis the interval

between those of the hind central pair is distinctly smaller

than that between each and the hind lateral eye next to it.

The general colouring and appearance, however, of the two
spiders is very similar ; the spiracular plates are also pale

yellowish in both ; and the genital apertures are much alike.

1 am inclined to think that the two examples now recorded

are the females of N rufipes, BL, a spider to which Dr. Tho-
rell has given the specific name of lapidicola, in consequence

of the name rxifpes being preoccupied by a species of the same
group named by Prof. Sundevall of Sweden. Whether these

two or the spiders I have named N. formidabilis are the true
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N. rufipes of Blackwall can scarcely be determined until I

shall have been fortunate enough to meet with their respec-

tive males
; either of them would fairly answer to Mr. Black-

wall's descri])tion, though, in regard to the type of N.
formidabilis^ it may be remarked that the late Mr. Blackwall
examined it some years ago, and returned it to me as unknown
to him.

Neriene laudata^ Cambr. (PI. I. fig. 3.)

Walcken^era laudata, Cambr. Spiders of Dorset, p. 591.

I have again met with this spider during the summer of

1881 on Bloxworth Heath ; and further examination leads me
to remove it from the genus Walckenaera to Neriene^ to which
last the position of the eyes appears to bring it nearer than

to the former.

Genus Walckenaera, B1.

Walchenaera diceros^ Cambr.

Walckenaera cUceros, Cambr. Spiders of Dorset, p. l-Jo, pi. iii. fig'. 6.

On the 14th of April I met with an adult male of this

exceedingly minute and rare spider among grass and weeds
near the riverside at Hyde, near Bloxworth. I had not met
with it previously for more than twelve years. The example
now recorded differs from the type specimens only in being of

a deeper, richer yellow -brown colour.

Walclcenaera penidtima, sp. n. (PI. I. fig. 4.)

Adult male, length ye of an inch.

The caput is slightly but roundly elevated ; and in profile

the spider has somewhat the look of Wcdckenaera pumila, Bl.,

the darker colouring of which species, however, as well as its

very characteristic palpi and palpal organs, will prevent any
confusion between the two. The height of the clypeus is about

equal to half that of the facial space ; and from just above

each lateral pair of eyes a strong longitudinal tapering inden-

tation runs back nearly to the occiput ; a few bristly hairs

are directed forwards from just behind and within the ocular

area, in the median line.

The colour of the cephalothorax is pale yellow margined
by a fine black line, the elevated portion of the caput yellow-

brown ; the legs light yellow, strongly suffused with sooty-

brownish on the tibia3 and metatarsi, chiefiy of the first and
second pairs. The abdomen is dull yellowish brown, suffused

towards and on the underside with a dusky brown hue.
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The eyes are very small, seated on small black spots, those

of the fore central and two lateral pairs form a transverse

curved row, each fore central eye being separated from the

fore lateral next to it by an eye's diameter. The eyes of the

hind central pair are separated by rather more than a dia-

meter's interval, and, with those of the fore central pair (which

are the smallest and nearly contiguous to each other) , form a

long narrow trapezoid, whose length is about double its width

at the upper (or hinder) part.

The^j>aZ^«' are similar in colour to the legs, and ^hort ; the

radial is shorter but stronger than the cubital joint, and has

its fore extremity on the upperside a little prominent, with

two very small points at its most prominent part, one of

these points (the largest) being obtuse and black, and the

other acute and pale. The digital joint is small, oval ; the

palpal organs are simple, not much developed, and have a

small, fine, black, curved, filiform spine at their extremity.

The /a/ces are rather weak, straight, and slightly inclined

backwards towards the labium.

The legs are short, tolerably strong ; the tibife only a little

less stiong than the femora ; they are furnished with coarsish

hairs and a few erect bristles.

The sternum is convexly prominent, margined narrowly
with black, and strongly suff"used with dusky brown. It is

of a short heart-shape or somewhat subtriangular.

The abdomen is oval, and projects considerably over the

base of the thorax.

An adult and an immature male of this spider (which in

colours nearly resembles Walckcnaera ludicra^ Cambr.) were
found among heather on Bloxworth Heath, on the 8th and
29th of April, 1881.

Walckenaera melanocepliala^ Cambr. (PI. I. fig. 5.)

Walckenaera melanocephala, Cambr. Spiders of Dorset, p. 596.

Three adult examples (two females and one male) were
found on the 24th of July, 1881, among grass in paths in a
wood at Bloxworth_, where I had found the typical examples
in the same mouth of the previous year. It is perhaps one of
the most striking species, from the strong contrast of its colours,

among those found in Great Britain.

Walckenaera mitis^ sp. n. (PI. I. fig. 6.)

Length of the adult female y'^- of an inch.

The colour of the cephalothorax, legs, palpi, falces, maxillse,
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and labium is yellow-brown, the sternum yellowish, and the

abdomen pale dull luteous.

The cephalothorax is of an oblong form, slightly rounded at

each end, the hinder part being rather broader than the fore

part. The normal indentations are indistinct, and the lateral

constriction of the caput very slight. The height of the

clypeus equals, or is perhaps rather less than, half that of the

facial space.

The eyes are small, in two curved rows, forming a tolerably

compact transverse oval figure. The posterior row is the

longest and most curved, and its eyes are equally separated

from each other by about an eye's diameter ; those of the

lateral pairs are rather tlie largest. The fore central pair are

very minute and, with the hind centrals, form a trapezoid,

whose length is a little greater than its breadth at the hinder

part, and the anterior side is much the narrowest.

The legs are short and slender, 4, 1, 2, 3, the difference be-

tween those of the first and fourth pairs being very slight.

The/«/ces are of moderate size and strength, straight and
vertical.

The maxilke are short, strong, straight, and obliquely trun-

cated at their extremity on the outer side.

The labium is short and semicircular.

The abdomen is oval, bluff at the hinder extremity, consi-

derably convex on the upperside, and projects a good deal

over the base of the cephalothorax. The genital aperture is of

characteristic structure, and is comprised in a rather large

dark yellow-brown and blackish horseshoe-shaped area, form-

ing a very conspicuous object in contrast to the pale colour of

the abdomen.
Four examples of this little spider were found among moss

near Bloxworth on the 29th of April, 1881.

It seems to be allied to W. ingrata, Cambr,, but may be easily

distinguished by the form and colour of the genital aperture.

Walckenaera miser, sp. n. (PL I. fig. 7.)

Length of the adult female 1 line.

The colour of the cephalothorax is dull yellow (slightly

tinged with orange-brown) margined with a black line, and
more or less suffused on the sides (towards the margins) and
at the thoracic junction with blackish. All the rest of the

fore part is also of a similar colour, excepting the tibia3 of the

first and second pairs of legs, which are deep yellow-brown,

and the sternum, which is strongly suffused with blackish

brown. The metatarsi also of the legs above mentioned are

suffused, but less strongly, with yellow-brown.
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The caput is broadish and bluff before, and slightly con-

stricted on the lateral margins. Looked at in profile the occi-

pital region is very slightly but perceptibly and roundly

raised, just sufficiently so to interrupt the even curve of the

general profile-line ; at the posterior part of the occiput is a

small blackish suffusion, into which a suffused line of a similar

colour runs from each hind lateral eye.

The height of the clypeus is ratlier less than half that of the

facial space.

The e?/es are of moderate size, seated on black spots, and
form a largish area on the anterior upper slope of the caput

;

the posterior row is the longest and very strongly curved, the

anterior row being very nearly straight. The intervals between
the eyes of the posterior row are similar, being each equal to

about an eye's diameter. Those of each lateral pair are seated

obliquely on a slight tubercle.

The legs are strongish but not very long, nor greatly un-

equal in length, furnished with hairs and a few fine erect

bristles ; 4, 1, 2, 3.

The falces are moderate in length, strong, straight, and ver-

tical ; armed with a few very minute teeth on each side of the

groove in which the fang lies when at rest.

The maxillce, lahiiwi, and sternuut do not present any note-

worthy characters.

The abdomen is oval, and projects strongly over the base of

the cephalothorax ; it is of a dull brownish-yellow colour, the

sides and underpart more or less suftused with blackish brown
;

and it is thinly clothed with short fine hairs.

The genital aperture is inconspicuous and very simple in

form, consisting of a small oblong aperture with an oblique

narrow oblong-oval dark brown marking on each side of it,

probably denoting the position, beneath, of the spermathecte.

An example of this spider was found among moss in

October 1879, at Bloxworth ; and another has been since re-

ceived from Northumberland. It does not appear to me to

belong to any species of which the male has yet been described
;

and its colours and form rendering it a characteristic species, I

am induced to describe it as new.

If it were not that the eyes are so much larger, I should

have considered that it might be the female of W. penultima,

to which in colours it bears a strong resemblance.

Genus LiNYPHiA, Latr.

Linyphia pallida^ Cambr.

Liiii/phia palltdn, Camhr. Sjnders of Dorset, p. 216; and Traus. Liuii.

Soc. xxvii. p. 435, p. Ivi. no. 26.

In June 1880, and again in June and July 1881, I have
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found several examples of both sexes of this very distinct

species, among grass and low herbage, in woods at Bloxworth.

I had not met with it since March 1867. An adult male was
also found at Hoddesdon, Hertfordshire, in June 1881, by
Mr. F. M. Campbell.

LinypMa expertay Cambr,

LinyiMa experta, Cambi'. Spiders of Dorset, p. 203 ; and Trans. Linn.
Soc. xxvii. p. 429, pi. Iv. do. 23.

Adults of both sexes in some abundance occurred in a

swamp near Bloxworth, in November 1881. The only ex-
ample (a male) before recorded in this district, occurred in the

village schoolroom at Bloxworth, in December 1867, brought
in probably among the turf and sticks used for fuel. Several

examples were subsequently received from Mr. James Hardy,
by whom they were found in Berwickshire.

LinypMa approximata^ Cambr.

Linyphia approximata, Cambr. Spiders of Dorset, p, 199 ; and Linn.
Trans, xxvii. p. 424, pi, Iv. no. 19.

I have not met with this spider since its first discovery in

]\tay 1863, until May 1, 1880, and also during the present year

(1881), when in May, and again in September and November,
I found several adults of both sexes in another part of the

same marsh where it had previously occurred. Adults would
probably be obtained in mild weather during the whole
winter.

Fara. Epeiridae.

Genus Epeiea.

Epeira alsine^ Walck.

Epeira alsine, Walck., Cambr. Spiders of Dorset, p. 5.30.

An adult male of this handsome spider was found among
rushes in a marshy spot near Bloxworth, on the 27th of

August 1881 ; and a few days later another adult of the same
sex, with an immature female, were met with among low
plants in Berewood, adjoining Bloxworth. This is the first

record of the male in Great Britain, and of the occurrence of

the species in this district.

The only examples previously recorded were found near
Tring, in Hertfordshire, some years ago.
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Fani. Thomisidffi.

Genus Philodromus, Walck.

Philodromus elegans^ Bl.

Philodromus elegans, Bl. Spid. Great Brit. & Irel. p. 04, pi. v. fig. 57

;

Cambr. Spiders of Dorset, p. 334.

This fine Philodromus has been unusually abundant during

the past autumn (1881) on Bloxworth Heatli
5
but, although

I have examined numerous examples from time to time up to

the 1st of November, no male in the adult state has been yet

met with. Some few of the females were adnlt on the 17th

and 31st of October ; but all the males had the digital joints of

the palpi still in a tumid state. On the day last mentioned I

placed four males alive in separate bottles, and have since fed

them with flies; they are up to the present time (December 5th)

well and active ; but the palpal organs are still undevelo])ed,

leading me to conclude that they do not attain complete matu-

rity until the early spring.

List of Sjyiders noted and described.

CUubioua ca?rulesceus!, L. Koch, Neriene laudata, Cambr., p. 7, P1»I.

p. 2. _ fig. 3.

Amphissa (g. n.) spinigera, Cambr., ^'alckenaera diceros, Cainhr ., p. 7.

p. 3, PI. I. tig. 1. peimltima, sp. u., p. 7, PI. I.

Ilahnia belveola, Sim., p. 3. tig. 4.

Diprena luelanogaster, C. L. Koch, iiielanocephala, Cambr., p. 8,

p. 4. PI. I. fig. 5.

Euryopis ilavomaculata, C. L.Koch, —— mitis, sp. n., p. 8, PI. I. fig. 6.

p. 4. miser, sp. n., p. 9, PI. I.

Neriene innotabilis, Cambr., p. 4. fig. 7.

agrestis, BL, p. 4, PI. I. tig. 2. Liuypbia pallida, Cambr., p. 10.

excisa, Cambr., 'p. 6. experta, Cambr., p. 11.

imcata, Cambr., p. 0. approximata, Cambr., p. 11.

formidabilis, Cambr., p. G. Epeira alsine, Walck., p. 11.

lapidicola, Thor., p. 6. Pbilodroimis elegans, JJl., p. 12.

EXPLANATION OF PLATE I.

Fiy. 1. Amphissa (g. n.) spinigera, Cambr., cJ . a, spider, enlarged ; b, pro-

tile of cepbalotborax and abdomen ; c, eyes and falces, from in

front ; d, maxillte and labium ; e, left leg of tbird pair, from tbe

outer side
; f, portion of left palpus, from above and beliiud

; g,

natural lengtb of spider.

Fig. 2 a. Neriene fasca, BL, genital aperture of female.

Fif). 2 b. Neriene agrestis, Bl., genital aperture of female.

Fig. 3. Neriene lavdaia, Cambr., J. a, profile of cepbalotborax and
abdomen, greatly enlarged ; b, outline of ditto from above ; c,

fore part of caput and eyes of male, from above and beliind

;

(/, rigbt palpus of male, from outer side in front ; e, ditto, from
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inner side in front and turned upwards
; /, genital aperture of

female
; g, natural length of spider ( cJ ).

Fig. 4:. Walckenaera pomltima, s"^. n., J. rr, profile of ceplialothorax and
fore part of abdomen, greatly enlarged ; b, fore part of caput and
eyes, from above and behind ; c, left palpus, from above and be-
hind ; d, natural length of spider.

Fig. 5. Walchena'era melanocephala, Cambr. a, profile of cephalothorax

and abdomen of male, much enlarged ; h, cephalothorax of male,
showing form of caput and eyes, from above and behind ; c, pro-

file of cephalothorax of female ; d, eyes and falces of female from
in front ; e, right palpus of male inverted, from outer side in

front; /, genital aperture of female; g, natural length of

spider (S)-
Fig. 6. Walckenaera mitis, sp. n., 9 . a, profile of cephalothorax and ab-

domen, much enlarged; h, cephalothorax from above and behind

;

c, eyes, from in front ; d, genital aperture ; c, natural length of

spider.

Fig. 7. Walckenaera miser, sp. n., $ . a, cephalothorax and fore part of

abdomen, in profile, much enlarged; b, outline of cephalothorax
and abdomen, from above ; c, fore part of caput and eyes, from
above ; d, eyes, from in front ; e, genital aperture

; f, natural

length of spider.

II.— Oa Lepidoptera collected in Ja^jan and the Corea hy

Mr. W. Wykeham Perry. By ARTHUR G. BuTLER,
F.L.S., F.Z.S.

Mr. W. Wykeham Perry, of H.M.S. ' Iron Duke,' has re-

cently sent to the Museum an interesting series of Lepido-

ptera (all, with two exce])tions, referable to the Rhopalocera),

collected by himself in Hakodate, Yokohama, Kobe, and at

Posiette Bay, Corea, during the present year.

Although the species obtained in Japan exhibit the ordi-

nary features of all small collections received from these

islands, it is nevertheless interesting to us to obtain, for the

first time, specimens from Kobe. But the most important

portion of this consignment is the series from Posiette Bay, as

giving us some idea of the Lepidopterous fauna of the Corea
;

it represents a combination of Japanese, European, and
Chinese features which is most instructive.

If any lepidopterist sliould assert (upon the autliorlty of

specimens not received direct from collectors, but purchased

through dealers) that the species of Japan and Amur-
land are for the most part identical, Mr. Perry's Corean
series must present a difficulty to be solved. It contains, in

several instances, Japanese and European types of closely

allied species side by side ; and those forms which are common
in Eastern Siberia seem to be equally abundant in N.E
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Corea ; those forms which have their representatives in Japan
are more worn and rubbed than the typical Japanese species

occurring with them, thus indicating that their time of emer-
gence from the pupa is earlier. The fresher species are chiefly

females, the males having not yet emerged when Mr. Perry
left the country.

For my part, knowing that Lepidoptera said to come from
the Amur fetch a higher price than their allies from Japan, I

should at all times receive with the greatest caution any state-

ment of the identity of specimens the history of which was not

beyond all question.

The following is a list of the species :

—

Nymphalidse.

Sattbin^.

1. Satyrus dryas.

Papilio dryas, Scopoli, Eut. Cam. p. 153, fig. 429 (1763).

Posiette Bay, Corea, N.E., August 1881.

2. Satyrus hipunctatus.

Satyrus bipunctatus, Motschulsky, Etudes Entom. ix. p. 29 (1860).

Hakodate and Kobd, in July ; Yokohama and Posiette Bay,
Corea, in August.

3. Satyrus liyperantus.

Papilio liyperantus, Linnaeus, Fauna Suecica, p. 273 (1761).

Posiette Bay, Corea, KE., August 1881.

4. Satyrus ocellatus, sp. n.

2 . Nearly allied to S. liyperantus^ but with all the ocelli of

about three times the size ; those on the under surface with
confluent irides and oval in form. Expanse of wings
2 inches.

Posiette Bay, Corea.

Although the ocelli in ;S'. liyperantus are very variable, this

variation is in a decreasing direction from the normal condi-

tion ; I have never seen them enlarged so as to give the

insect the aspect of a Mycalesis or Yptliima
; and therefore I

have thought it best to give this form a name.

5. Neo])e Fentoni.

Neope Fento7ii, Butler, Ann. & Mag. Nat. Hist. ser. 4, vol. xix. pi. xci.

(1877).

c? ? . Posiette Bay, Corea.
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The male has the under surface of the secondaries coloured
exactly as in Mdn^trids's figure of the female.

6. Lethe sicelis.

Dehis sicelis, Hewitson, Exot. Butt, iii. Deh. pi. i. fig. 3 (1862),

Yokohama, August 1881.

Two very much worn female examples were obtained,

proving that its time of appearance must be much earlier in

the year.

7. Sadarga gotama.

Mycalesis gotama, Moore, Cat. Lep. Mus. E. I. Corup. i. p. 232 (1857").

Yokohama, August.

8. Yptliima argus.

Ypthima argus, Butler, Journ. Linn. Soc. Zool. ix. p. 56 (1866).

Hakodate (July) ; Yokohama (August).

9. Melanargia Jialimede.

Arge haJimede, Men^tri^s, Bull, Acad, Petr, xvii, p. 216 (1859);
Sclirenck''s Reiseu, ii. p, 37, pi, iii, figs, G, 7 (1859).

Twelve examples, Posiette Bay, N.E. Corea, in August.
Of the specimens obtained nine are perfectly typical ; but

three (two males and a female) are somewhat melanized, so as

to show a tendency to approach the Chinese species M. meri-

dioncdls
;
the differences on both surfaces, however, are too

strongly marked to permit one for a moment to think of re-

garding them as truly intermediate forms j they still exhibit

the characteristics of M. halimedo.

Ntmpbazinje.

10. Argynnis coreana, sp. n.

Nearly allied to A. nerippe of Felder, but the sexes more
equal in size ;

the black spots on both surfaces of both sexes

considerably smaller, those upon the median interspaces of the

primaries not quadrate on either surface
;

ground-colouring

paler ; male with the thickened sexual patch ujwn the first

median branch very broad and prominent, and the submar-
ginal spots isolated instead of united into a band as on the

female ; on the under surface also all the spots are smaller,

the silvery spots less prominent, and the discal ocelloid spots

of the secondaries very small and dull in colouring ; the female

is altogether duller, has the bases of the wings above of an
altogether greener colour, with the black lines on the basal
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area thickcrj the submarginal pale spots whiter, the secon-

daries with a black spot on the radial instead of on the sub-

costal interspace, thus making an uninterrupted series of four

spots ; the apical area of primaries and the whole ground-

colour of the secondaries dull olive-green ; the silver spots on
the primaries better formed, and those on the secondaries

larger than in Yokohama females, although decidedly smaller

than in Nikko females of A. nerippe. Expanse of wings,

S 3 inches, $ 3 inches 4 lines-

Two males, Posiettc Baj, N.E. Corea ; one fennile, Hako-
date.

The form of this species is somewhat different from that

oi A. nerippe (seven fine examples of which are before me), the

wings being somewhat more elongated and the costa of prima-

ries consequently less arched.

11. Argynnis jajyonica.

An/i/nnis laodice, var. faponico, Meuetries, Cat. Acad. Petr. Lep. ii.

p.'lU2, pi. X. %. 3(i857).

Six males, Hakodate ; six females, Posiette Bay, Corea.

12. Argynnis laodice.

Papilio laodice, Pallas, Eeise, i. App. p. 470 (1771).

Two males and three females, Posiette Bay, N.E. Corea.

13. Argynnis rahdia.

Argipmis rahdia, Butler, Auu. & Mag. Nat. Hist. ser. 4, vol. xix. p. 93

(1877).

Two females, Posiette Bay, N.E. Corea.

14. Argynnis daphne, wQX.fumida.

Differs from the European type in its duller and more smoky
colouring and larger black spots on both surfaces ; it is, how-
ever, of the same size, and therefore considerably smaller than

'A. rahdia, from which it differs also in its duller coloration.

Two females, Posiette Bay, N.E. Corea.

We have the male of this form from Yesso.

15. Brenthis Perry i, sp. n.

^ . Allied to B. selene, but larger, and with all the black

markings on both surfaces considerably larger and broader,

more like those of Argynnis oscari/s, the ground-colour richer

(but nor. red as in Eversmann's figure of ^4. oscarus) ; the silver

spots on the under surface more metallic
; the apical red-brown

patch of the primaries and the two large patches on the apical
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and anal 'areas of secondaries much broader and darker Ex-
panse of wings 1 inch 9 lines.

Posiette Bay, N.E. Corea, August.

16. Limenitis sihilla.

Papilio sibilla, Linufeus, Sjst. Nat. 1, ii. p. 781 (17G7).

Hakodate, July.

Lycanidae.

17. Everes helhtia.

Lyceena heUoiia, Mene tries, Cat. Mus. Petr. Lep. ii. p. 124, pi. x. fi:'. 6
(1857).

Hakodate and Kob(?, July.

18. Lyccena ladonides.

Lyccena ladonides, De I'Orza, Lep. Jap. p. 20 (1869).

Kobe, July ; Yokohama, August.

19. Lyccena argia.

Lyccena argia, Meuetries, Oat. Mus. Petr. Lep. ii. p. 1 25, pi. x. fig. 7

(1857).

Hakodate and Kobe, July ; Yokohama, August.

The specimens, though numerous, were for the most part

much worn.

20. Lycama a^gon.

Lyccena agon, Denis, Wien. Verz. p. 185 (1776).

One worn female, Posiette Bay, N.E. Corea.

21. Lyccena lycormas.

Pohiommatus lycormas, Butler, Journ. Linu. Soc, Zool. vol. ix. p. 57

(i860).

One worn male, Yokohama, August.

22 . Ni2ihanda fusca.

5. Thccla fnsca,BYemev & Grey, Schmett. N.- China's, p. 9 (1853)

;

Menetri(?s, Cat. Mus. Petr. Lep. i. pi. iv. fig. 5 (1855).

§. Amlhypodia fusca, Bremer, Bull. Acad. Pet. iii. p. 469 (1861).^

cJ. Amhhjpodia' clispar, Bremer, Lep. Ost-Sibir. p. 24, pi. iii. fig. 4

(1864).

One male, Posiette Bay, Corea.

23. Chrysoj)lianus timceiis.

Papilio timccus, Cramer, Pap. Exot. ii. pi. 18G E F (1779).

Hakodate and Kobe, in July.

A7in. & Mag. N. Hist. Ser. 5. Vol. ix. 2
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Papilionidae.

PlERIN^.

24. Terias suava.

Terias suava, Boisduval, Sp. Gen. i. p. 670 (1836).

One male, Yokohama, in August.

A narrow-winged Chinese species.

25. Terias Mariesii.

Terias Mariesii, Butler, Trans. Ent. Soc. Loudon, 1880, p. 198.

One female, Yokohama, in August.

It is singular that the rarer sex only of this species should

have been obtained.

26. Terias Tluhsoni.

Terias Hohsoni, Butler, Proc. Zool. Soc, 1880, p. 668.

Two females, taken in Yokohama in August.
This species has hitherto only been known to occur in For-

mosa.

27. Colias 'pol'uxjraplius.

Culias poliof/raphus, Motschulskj, Etudes Entom. ix. p. 29 (1860).

Hakodate and Kobd, July.

28. Colias simoda.

Colias simoda, De TOrza, Lep. Jap. p. 16 (1869).

Hakodate, in July.

This Colias is difficult to separate from the preceding when
one has a large series to examine, owing to the tendency to

hybridization known to exist between close allies in this

genus ; typical examples of the two forms are readily recog-

nizable. It is of course possible that C. jjoliographus and
C. simoda may belong to one variable species; but they must
be carefully reared from the Qg^^ before one can with fairness

assert their identity.

29. Ganoris cructvora.

Tieris hrassiae, var. crucivora, Boisdiival, Sp. Gen. i. p. 523 (1830).

A pair taken at Hakodate in July.

30. Ganoris dulcinea, sp. n.

Most nearly allied to G. megamera of Japan, but very
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distinct. Wings above milk-wliite, witli the veins very

slenderly grey, but darker towards the apical margins : pri-

maries with slender black costal margin ; the basal two fifths

of the costal border irrorated with blackish scales j a pyrami-
dal greyish-brown apical patch, divided by white internervular

lines into four decreasing spots ; a slightly blacker spot just

beyond the middle of the second median interspace ; veins at

base of all the wings edged with blackish scales : body blue-

black
; thorax clothed with bluish-grey hairs; abdomen grey

at the sides. Under surface milk-white, the wings with
dusky veins : primaries with the spot upon the second median
interspace nearly as above, but slightly browner ; a second

larger and oblique spot across the fourth fifth of the interno-

median interspace ; costal border slightly greyish towards the

base ; no apical markings : secondaries with the costal border

at base slightly tinted with pale buff. Expanse of wings
2 inches 4 lines.

Posiette Bay, N.E. Corea, in August,
This species differs from all its allies in the character of the

apical markings of the primaries above,

31, Leptosia amurensis.

Leucuphasia amurensis, Menetries, Bull. Acad. Ptit. xvii. p. 213 (18-59)

;

Schreucks Reisen, ii. p. lo, pi. i. tigs. 4, 5 (1859).

Posiette Bay, N,E. Corea, in August,

32. Leptosia MorseL

Leptosia Morsei, Fenton, Proc. Zool. Soc. 1851.

$ , Hakodate, in July.

Papilioninm.

33. Fapllio teredon.

Papiho teredon, Fekler, Raise der Nov. Lep. i. p. 01 (1865).

Yokohama, in August.

34. PaptUo hippocrates.

Felder, ^

Tokohama, in August.

Papi/io hipjiocrates, Felder, Verh. zool.-botaa. Gies. Wien, xiv. p. 314.

n. 350 (1804).

2*
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HesperiidsB.

35. Pamphila venata.

Hesperin vcnafa^ Bremer & Grey, Sclimett. N.-Ohina's, p. 10 (1853).

Pamphila venata, Meaetries, Cat. Mus. Petr. Lep. i. pi. v. fig. 7 (18-j5).

(J , Posiette Baj, €orea, and Yokohama
; J" ? , Hakodate.

36. Pamj)hila sylvatica.

Pamphila sylraficn, Bremer, Bull. Acad. Pet. iii. p. 474 (1861) ; Lep.

Ost-Sibir. p. 34, pi. iii. tig. 10 (1864).

Posiette Bay, Corea.

Heterocera.

Chalcosiidse.

37. Pidorus atratus.

Pidoms atratus, Butler, Ann. & Mag. Nat. Hist. ser. 4, vol. xx. p. 402

(1877) ; 111. Typ. Lep. Hat. ii. p. 9, pi. xxiii. fig. 9 (1878).

Yokohama, in August.

Litliosiidse.

38. Setina micans.

Setina micans, Bremer & Grey, Sclimett. N.-China's, p. 15 (1853).

Posiette Bay, N.E. Corea.

The description by Bremer does not give a good idea of the

general colouring of the upper surface; he speaks of it thus,
" Corpore et alis ex flavo albido-mieantibus," and later on as
" shilling yellowish white," whereas the primaries are shining

white, with pale buff borders, and the secondaries pale buff;

the thorax is also white ;
the head, collar, and abdomen buff.

Notwithstanding this incorrect or, at least, imperfect descrip-

tion of the ground-colour, every thing else in the description is

so exact that I cannot doubt tliat the species before me is

Bremer's insect. We have a large female (1| inch in ex-

panse) from Pckin.

III.— On certain reifiarhable MocUfications of the Avicu-
larium in a Species of Polyzoon ; and on the Relation ofthe
Vihraculum to the Avicularium. By the Rev. Thomas
Hincks, B.A., F.R.S.

The homology between the curious avicularian appendage
which is present on so many of the Cheilostomata and the
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zooecium with its contained zooicT has been amply demon-
strated and is now generally admitted. Indeed the rudimen-
tary or primary forms of the organ exhibit so slight an amount
of divergence from the ordinary cells, that we have no diffi-

culty in recognizing the morphological relationship between
the two ; and from this starting-point a ^ries of transitional

forms conducts us to the most highly specialized term, in

which the zooecial type is effectually masked. The true
" l)ird's-head," with its elaborate prehensile apparatus, its

delicate tactile organ, and its half-rhythmical movement, is

confined to a few genera ; but between it and the earliest

stao-e of the transformation (a slight modification of the oral

valve) is interposed a multitude of forms, exhibiting a wonder-

ful variety of structure, and discharging the important func-

tion of defence in many diverse ways. The morphological

line which leads up to the articulated and movable " bird's-

head " is flanked by a host of branch lines, in which the

development assumes many directions and culminates in very

different structures. In a large proportion of these structures

the prehensile faculty is very feebly manifested, if at all. The
mandibular portion, which is the representative of the oral

valve of the cell, is little fitted to seize intruders or to hold

them in its grasp. In very many cases the hooked extremity,

which distinguishes the " bird's-head " is altogether absent

;

the mandible is rounded or spatulate, and works more like the

lid of a box than as a seizing-organ. In such cases the de-

fensive action must be limited, it would seem, to the opening

and closing of the mandible, which may have a deterrent

effect on unwelcome visitors. As the appendages are often

developed in immense numbers over the colony, it is quite

conceivable that the safety and comfort of the polypides may
be largely promoted by their movements.

On the other hand, where only a single avicularium is pre-

sent (as often happens), or the size is very diminutive, and

the action of the mandible proportionately feeble and incon-

spicuous, it is difficult to understand what useful office it can

discharge.

In a considerable number of cases the mandible assumes a

form wliich is still less compatible with any prehensile func-

tion. The pointed extremity is more or less elongated into a

spine-like process, which projects beyond the fixed beak on

which the movable jaw works. In some species (e. g. Schizo-

j)orella vulgaris^ Moll) this modification is carried to a great

extent, and the result is a long and slender setiforni appendage,

which may help, as it sways to and fro, to keep off creatures

or substances that would be injurious to the polypidc. Occa-
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sionally this structure is varied by the development of a chiti-

nous expansion along each side of the spine, by which it is

converted into a kind of flapper.

The avicularium with more or less elongated mandible is

a step towards the second of the appendicular organs with which

the CheilostomatouS Polyzoa are furnished, the vihraculmn.

The latter, in its most highly specialized form, is the termi-

nus of one of the branch lines before referred to. There can

be no reasonable doubt that it is a derivative from the avicula-

rium, and not an independent modification of the oral valve of

the zooecium*; for the steps by which the one appendage passes

into the other are easily traceable. The observations whicli I

am about to record crown the evidence, by exhibiting within

the history of a single species the leading stages of the trans-

formation. They also illustrate in a very striking way the

instability of avicularian structure, and the liability to varia-

tion which is one of its chief characteristics.

The criterion by which it has been proposed to distinguisli

the vibraculum from the avicularium (the absence of a beak)

is, of course, a purely arbitrary one
;

for the mandible takes

on the specifically vibracular function before the beak has

vanished. In the highest form of vibraculum the beak is

retained, but is so modified as to supply a deep terminal notch

or cleft, in wdiich the seta is suspended without liindrance to

the freedom of its play. In tliis form the function is most
specific and is clearly defined

;
planted close to the orifice of

the cell, its seta sweeps energetically at intervals over the

front and dorsal surfaces, and helps to secure freedom of

egress and action to the polypide.

I come now to the observations which it is the chief object

of this paper to record.

Amongst the species in which the avicularium is furnished

with an elongated mandible is the ubiquitous

Mtcroporella ciUata, Pallas, which has well nigh Fig. 1.

accommodated itself to all climes and circum-

stances. It exhibits, however, this peculiarity,

that the condition is not constant : in some
cases the avicularium is of the ordinary type

(woodcut, fig. 1) ;
in others the mandible is more

or less prolonged into a straight and slender

spine (woodcut, fig. 2). The prolongation is

usually moderate ; and, so far as hitlierto observed,

it is an extension merely, without any further

modification.

* Darwin, ' Origin of Species/ 6th edit. p. 194.
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Fio-. 2.

Fiff. .3.

But in s]")ecimens from tlie Queen Charlotte Islands, which
have been placed in my hands by Dr. G. M.
Dawson, of the Canadian Geological Survey, the

appendage occurs in a very different guise : so far

as the mandibular portion is concerned, its appear-

ance is completely changed, and it is at gnce evi-

dent that a very important structural modification

has been effected. The mandible has altogether

lost its lid-like character, and is now a very tall S^

membrano-chitinous appendage, commonly ex-

ceeding in length the entire cell, broad at the

base, and tapering off to a fine point above, where
it is slightly curved (woodcut, fig. 3). The expanded trian-

gular portion below, which represents the normal mandible,

has undergone little change ; but

its ofiice now is to support the

vibraculoid appendage which I have

described. Just above the point

wiiere the extremity of the true

mandible begins to expand into the

5'»r^<?^-vibraculum, there are two

small spinous projections ; these

mark the commencement of a mar-

ginal extension of the vibraculum,

whicli runs along each side from

this point to the apex, diminish-

ing in width as it approaches the

top. This marginal increment curls

upward, and gives a channelled

appearance to the appendage. The ^"

whole structure is of a membrana- ^^^t^-

ceous character ; and there is always

a slight twist near the base of it. When the transformed

mandible is at rest on the fixed beak, the free portion of it

occupies a suberect position.

The modification is not confined in this case to the man-

dible, but extends to other elements of the structure. In the

first place, the rising on which the organ is placed is mucli

laro-er and more prominent than in the normal form, and

recalls the vibracular cell which supports the movable seta in

Mastiqophora Hjjndinanni. The beak also has undergone a

change which, though slight in itself, is significant.

The anterior extremity, which in the normal condition is

directed straight outwards, running to a point, is liere more or

less notched, and we have a distinct suggestion of the vibra»-

cular cleft in which the seta of the more highly specialized
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forms is suspended. This modification, wliicli is veiy slight

in degree, secures to a corresponding extent a freer range of

movement.
In this remarkahle variety, tlicn, the avicuhirium of the

normal M. ciliata is replaced bj a well-developed organ with

vibracular function, which has made a considerable advance

towards the structure of the most specialized vibracula.

Placed as they are on the summit of a considerable rising, at

a short distance below the orifice, the tall setse command the

whole of the oral tract ; and their vigorous sweep must do

much to prevent the accumulation of noxious matter within

its bounds.

It should be mentioned that the ordinary forms of the

species also occur somewhat abundantly on shells from the

Queen Charlotte Islands. Another interesting modification

occurs in the same species. On a large colony, obtained by
Capt. Cawne Warren, ])robably from the coast of

Ceylon or from Bass's Straits, the avicularium

is furnished with the spinous prolongation of

the mandible, and along each side of the

spine a delicate membranous expansion is

developed (woodcut, fig. 4) , which completely

alters its appearance and fits it for a new func-

tion or for the discharge of the old one in a

difterent way. The avicularian jaws and the

vibracular setaj are replaced in tliis variety by
the jlapi)er ; and these varied modifications are

embraced within the life-history of a single species.

We are already acquainted with the changes which occur

in the radical fibres of the Polyzoa correspondent with diver-

sities of habitat. When the sponge or other soft substance is

the site of the colony, they develop a system of hooks, to act

as grapnels ; when the smootli, tough frond of the sea-

weed, they elaborate adhesive disks for attacliment. It would
seem that a like ready adaptability to clianges of circum-

stance is also characteristic of the avicularian appendages.

These observations, besides their morphological interest as

throwing a clear light on the genealogy of the vibraculum,

bring out very forcibly the instability of avicularian struc-

ture, to which I have already referred
;
and in the ]>resence

of such facts as 1 have now adduced and others like them,
I find myself unable to agree with those who assign a liigh

value to the appendicular organs for purposes of classifi-

cation.
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Summary.

In the Polyzoon MicroporeJla ciUata^ Pallas, the foUowui^
forms of the avicularian organ occur :

—

1. Ordinary avicularium with pointed bpak.

2. Avicularium with the mandible elongated into a spine.

3. Avicularium with the spinous mandible supporting a
membranous flapper.

4. Vibraculoid structure with tall, well-developed seta and
partially-modified beak.

IV.

—

Notes on Coleoptera^ wi'fh Descriptions oj"new Genera and
/Specie**.—Part IV. By Francis P. Pascoe, F.L.S. &c.

Most of the species described below have been in my collec-

tion for many years. Haag-llutenberg and Mr. F. Bates

have during the time published many genera and species of

Tenebrionido3 ; but as the former is no longer amongst us

and the latter has given up the study, I have resumed the

task of making known some of the many unpublished forms

in my possession ; and to them I have added a few from other

groups. Drs. Horn and Leconte have given us excellent

accounts of the United-States species
; but they sternly refuse

to look at any other forms than their own. Dr. Horn finds fault

with some of us for not studying the American species : but we
cannot procure them ; collections from the United States

rarely or never come into the market ; and American entomo-
logists do not seem to care for any thing outside the States.

In this and former papers I have designedly avoided all

recondite characters ; they are often only to be obtained by
dissection, involving perhaps the destruction of the specimen;

and too often, to avoid this, characters which are found in one

are assumed to exist in their near allies. To give a ready

clue to the name of the species is, I consider, the great object

of descriptions.

List of Genera and Species.

COLYDIID.E. AXTIIRIBID/E.

Gempylodes superaus. Doticus (>;. [/.) paliuari.s.

TENEBRIONID^.

EUCNEMID^. 0PATR1N.E.

Hylotastes terininatus. Apostetlius («. ff.) terrenus.

* For Part III., s-e 'Annals/ 1875, xv. p. 59.
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Helopin^e. Espites (n. (j.) basalis.

-oi , . Diopptlips {n. (I.) araclmoides.
i->leppfrPnes equestns. t t / / i*

lelethi'us (h. f/.) ebenmus. t^ •
/ \ t* ^

^ '' ' -Lxapinasus {n. (j.) politiis.

IIelopinin^'e. Stijongyliinje.

Micvautereiis tentyrioides. Alcyonotus («. (j?) iridesceus.

Cnopalonin^. CISTELID.E.

Caniaria clilorizaiis. Proslemis militaris.

clandestiiia. iocenis.

decipiens. parilis.

Calydonis {n. (/.) refulgens. iiitens.

cuprea. lugubris.

Gempylodes superans.

G. fuscus. lateriljuR capitis ante ociilos vix elevatis ; anteunis arti-

eulis ultimis modice transversis. Long. 5| liu.

JInh. Siam.

Dark dnllisli brown
; head irregularly ]iiinctnrcdj grooved

on each side before the eyes ; antennas with the seventh to

the tenth joints transverse and slightly moniliform, last joint

oblong-ovate, as long as the three preceding together
;
pro-

thorax less than twice as long as broad, finely punctured,

with a narrow but deep longitudinal groove; elytra nearly

four times as long as broad, coarsely punctured, the alternate

intervals strongly ribbed ; abdomino-intcrcoxal process tri-

angular
;

metasternum longitudinally grooved ; abdominal

segments finely punctured.

Gempylochf;
(
GemjnjJus^ Cuv. & Val., a genus of elongate-

bodied fishes) , described by me in the * Journal of Entomo-
logy ' (ii. p. 132), was compared to Mcccdanum, Er., unknown
to me at that time, except from the author's short generic

description, but wliicli Prof. Westwood afterwards identified

with Guerin's previously described Ajyrostoma^ which that

writer strangely referred to the Brenthidte. Aprostoma is re-

markable, inter alia, for its long tarsi^ due principally to the

basal joint.

Jli/Jotasfes terminaius.

B. iiiger, prothorace (medio antice lateribusque exceptis) et clytris

(parte posteriore tertia exccpta) miuiaccis. Long. 6 lin.

Hah. Borneo (Sarawak).

Narrowly elongate, sides nearly parallel ; head black,

closely punctured
; antennaj black, third and following joints

to tlie tenth triangular, compressed, the last oblong and sub-

trifid at the apex
;
})rothorax not quite so long as broad,
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miniaceons, an anterior triangular spot and sides black ; scu-

tellnm rounded behind ;
elytra nearly four times as long as

broad and rather narrower than the prothorax, miniaceous

(except the apical third) , each with five raised lines, the inter-

vals gently concave ; body beneath and legs dull black

;

intermediate and posterior tarsi longer than their tiblte.

This handsome species is covered with a dense silky pile

;

H. formosus, de Bonv., the nearest ally of the few described

species, has flabellate antennas (perhaps a sexual character),

a more transverse prothorax, and the elytra violet-black,

except at the (reddish) base.

DOTICUS.

Rostrum breve, transversum ; antenna' infra oculos inserta?, brevi-

uscula?, articulis diiobus basalibus incrassatis, tertio ad sexium

teunibus, gradatim brevioribus, tribus iiltimis clavam forraantibus.

OciiU rotuudati. Prothorax transversus, postice latior, carina

basali ad latera abbreviata. Ehjtra brevia, basi elevata. Pedes

antici elongati ; tarsi articulis duobus basalibus dilatatis, tertio

perbrevi, profunde bilobo ; j^edes intermedii at postici brevius-

culi ; coxce auticce fere contigua?.

Allied to Arceocerus, in all the characters of which it nearly

agrees ; but the remarkable length of the anterior legs with

the broad basal and second joints of their tarsi, and the third

joint very short and deeply embayed in the second, forbid its

location in that genus.

Doticus jyolmaris.

D. breviusculus, fuscus, squamulis piliformibus griseis tectus ; elytris

basi nodosis. Long. 3 lin.

Hah. Queensland (Wide Bay).

Rather short, dark brown, covered with greyish hair-like

scales ; head flattish between the eyes, slightly convex behind
;

eyes close to the prothorax ; antennse not longer than the

head and prothorax together, testaceous, the last three joints

blackish, except at the base
;
prothorax nearly twice as broad

at the base as at the apex ;
elytra as broad as the prothorax

at the base, narrowing slightly towards the apex, which is

somewhat obtuse, striate, the alternate interstices sliglitly

raised, the second and third forming together a well-marked

elevation at the base ; third and fourth abdominal segments

narrowed in the middle.

Apostetiius.

Cujnd transversum ; clypeus apice rotundatus, a capite discrctus

;

lahnnn quadratuni, productum ; antenna' apicem versus crassiores,
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articulo tertio elongate, 6°-10'" moniliformibus, Ocull angusti.

Protliorax transversus, utrinquo rotuudutus, apice emarginatiis.

Elytra breviter ovata, augulis auticis rotundatis ; ejiipleura Inte-

gra. Pedes subtcnues ; ti/ni-e curvatse, corapressae ; tarsi breves.

Prostermim elevatum, furcatuin. Metasteraum brevissimum.
Coxce posticce subapproximatae.

From Opatrnm this genus ditFers in its prominent labrum/
forked prosternum, and extremely sliort metasternum. Achora^
lias a narrow cljpeus, emarg-inate at the apex and hiding

the labrum, straight tibia?, and prosternum elevated but not

forked.

AposfefJms terrenus.

A. obovatns, fuscus, indumento terreno indutus ; antennis extns pcdi-

busque fulvescentibus. Long. 4| lin.

IJah. Queensland (Port Bowen).
Obovate, moderately convex, brown, and covered bj an

earthy squamulose crust ; head closely punctured, a deep

curved groove separating the clypeus from it ; antenna? ful-

vous towards the tip, the first joint only partially covered by
the supraorbital ridge, the third joint as long as the two
following together, last joint broadly ovate, pointed

;
protho-

rax rather dilated at the sides, rugosely punctured, the disk

with three longitudinal impressions, anterior angles acute,

slightly produced ;
scutellum small, transversely triangular

;

elytra about a third longer than broad, sulcate-punctate, each

puncture bearing a short seta.

BIepe<jenes equestris.

B. oblongns, nitide cupreus ; capite prothoraceque mnticis, hoc

modice convexo, baud transverso, utrinque angulato. Long.

11 lin.

Bah. New South Wales (Bellinger River).

Oblong, glossy copper; head unarmed, impunctate, a \^-

shaped impression between the eyes
;
neck black, granulate

;

antenna? with the third joint longest, the following (cxce])t

the shorter fourth) subequal
;
prothorax impunctate, mode-

rately convex, nearly as long as broad, the sides forming a

broad angle ; scutellum small, transverse ; elytra elliptic,

rather flattish on the disk, striate, interstices at the sides

slightly raised.

Notwithstanding the marked dissimilarity of the species

* Achora is synonymcus with Prionoiiis, Mids., a name used long
before by Cuvier for a gvuus of tiches and by Liiporte for a genus of

lieiniptera.
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from B. arusjiex (the only exponent of the genus at present),

I can find no character sufficient to warrant its separation,

unless the remarkable armature of the head and prothorax of

the latter be considered of generic importance. I had, how-
ever, at one time thought of proposing for it the generic name
of Mctriogonus.

Telethrus.

Caput trausversum, poue oculos hand constrictum ; chfpeus subpro-

ductus, a capite sulco discretiis ; labrum parvum; antennce

modice elongatie, articuhs tertio quartoque ?equalibu8, sequentibus

plus minusve triaugiilaribus, ultimo ovato. Prothorax rotundatus,

convexus. Scatellmn nullum. Ehjtra breviuscula, basi protho-

racis haud latiora ; epipJeura angusta. Pedes mediocres ; tihice

rectie, anticse intus (apicem versus) dente uuico iustructae ; tarsi

broviusculi, antici articuhs quatuor basahbus traiisversis, arete

ajijplicatis. Metastenium brevissimum : incsosternum paulo exca-

vatum. Processus intcrcoxalis latus, apice truncatus,

I place this genus near Mtsolamjms principally on account

of the absence of a scutellum ; in the broad abdomino-inter-

coxal process it agrees with ISpherotas and Oadara. The
epipleur^e are not distinctly marked off from the elytra.

Telethrus eheniaus.

T. niger, nitidus ; capite prothoraceque impuuctatis ; elytris striatis.

• Long. 5 lin.

Hah. Para * (Santavem)

.

Glossy black, especially the legs ; head and prothorax ira-

punctate, the latter very convex, and about as broad as long,

the anterior half the largest
;
pronotum marked off from the

flanks by a slender raised line
;
elytra not much longer than

broad, very convex, slightly tapering near the apex, punctate-

strlate, the strise sharply defined, the punctures strongly

impressed and impinging on the interstices.

Micrantereus tentyrloides.

M. anguste ovatus, niger
;
prothorace confertim punctato ; elytris

irrcgulariter et levitcr tuberculatis ; femoribus iutcrmediis dente

parvo instriictis. Long. Og lin.

Hab. Arabia (Yemen),

Narrowly ovate, black, scarcely shining; head and pro-

* Not always certain of the exact locabties of many of tlie species,

I have used the name Para for the lower province and Amazons for the
upper, the two great political di\'ifcions at present of the Amazons-valley
reijion.
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tliorax closely punctured, the latter rather brojtder than long

;

scutellum very transverse ; elytra crowded with small irre-

gular tubercles, having more or less a reticulate character,

the intervals punctured j intermediate femora Avith a small

tooth towards the apex ; tarsi moderately elongate.

Of the described species, this comes nearest to the Senegal
M. anomaluSj Guer., but is much narrower (resembling in

outline a Teniyria) and far less strongly and more closely

tuberculate. It is at present the only Asiatic representative

of tlie genus.

Camayia clt lorizans.

C. oblonga, viridi-metallica, femoribus tibiisque cupreis ; antennis

nigresceutibus ; elytris striatis. Long. (J liu.

Hah. Para (Santarem).

Oblong, metallic green ; femora and tibiaB coppery ; tarsi,

except at the claw-joint, bluish black ; antenna blackish, the

last five joints oblong, dilated
;
prothorax transverse, finely

punctured, well rounded at the anterior angles ; scutellum

scutiform, yellowish ; elytra striated, the strite indistinctly

punctured.

In its coloration this species seems to be very distinct.

Camaria clandestina.

C. sat anguste oblonga, cuprea, prothorace transverso, lateribus

parallelis, augulis anticis obtuse rotundatis ; elytris striatis.

Long. 8 lin.

Hah. Para (Santarem).

Rather narrowly oblong, coppery ; head between the eyes,

including the clypeus, triangularly depressed, the triangle

at the sides bounded by a raised line
;
antennre blackish, the

terminal joints slightly thickened
;

prothorax transverse,

parallel at the sides, the anterior angles obtusely rounded,

finely punctured, and dotted with pale purplish spots ; elytra

striated, striaj with indistinct oblong punctures
; intermediate

and posterior tarsi elongate.

This species may be placed near C. nitida ; it is remark-

able for the sculpture of the head.

Camaria decvp iens.

C. oblonga, cuprea ; prothorace modice transverso, lateribus paulo

angulisque anticis gradatim rotundatis ; elytris striatis. Long.

8 iin.

Hah. Para (Santarem).

In general appearance similar to the preceding ; but the
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flat triangular space between the eyes is not bounded by a

raised line, the eyes are more widely apart, owing to the

greater breadth of the head, the antennae have the seventh to

the tenth joints transverse, the prothorax larger, with its

sides gradually rounded from near the base, giving less pro-

minence to the anterior angles, and the strite on the elytra

more distinctly punctured. The intermediate and posterior

tarsi are also shorter.

Calydonis.

Caput exsertum, transvcrsum ; cljjpeas a capito hand discretus, apice

integer ; labrum breve ; anteniite breviusculse, gradatim'crassiores.

Prothorcuv transversiis, lateribus fortiter marginatis. Elytra ob-

longa, apice Integra. Pedes subelougati
;
femora hand clavata

;

tibice vix curvatte ; tarsi subtus dense pilosi, anteriores articnlis

tribu3 basalibus transversis, ultimo elongate, infra canaliculato.

Processus abdomino-intercoxalis triangularis ; mesosternum antice

V-formi excavatum.

This genus is allied to Camaria, but is differentiated by its

short clypeus not marked off from the head, and by the trans-

verse terminal joints of the antennce, which are consequently

much shorter. The elytra are not striated as in Camaria^ and
are more parallel at the sides.

In the two species described below the tarsi are clothed be-

neath with a dense silky ochreous pile.

Calydonis refidgens.

C. oblonga, Isete purpureo et viridi varians, antenuis tarsisque nigris
;

articulis tertio qiiartoque antennarum brevibus, longitudine lequa-

libus. Long. 8-9 lin.

Hah. Amazons, Panx.

Oblong, brilliant metallic purple and green, varying accord-

ing to the light ; head flnely punctured, depressed below the

eyes, which in certain positions show spots of rich purple
;

antenna3 black, third and fourth joints oblong, the rest, except

the last, transverse, all the joints coarsely punctured ,• pro-

thorax much narrower behind, finely punctured ; scutelluin

scutiform
;

elytra finely seriate-punctate ; last joint of the

intermediate tarsi shorter than the rest together.

Calydonis cuprea.

C. oblonga, cnpreo-mctallica ; capite antice baud depresso ; arti-

culis tertio (^uartoquc magis elongatis. Long. lin.

Hah. Para.
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Oblong, glossj metallic copper ; head fiiielj punctured, not

depressed in front ; clypeus inipunctate ; antenna; dark brown,
moderately punctured, third and fourth joints oblong-, er|ual,

the rest, except the last, transverse
;
prothorax much narrower

behind, finely punctured ; scutellum scutiform ; elytra finely

seriate-punctate ; last joint of the intermediate tarsi nearly as

long as the rest together.

In this species the prothorax is more transverse and is more
obtusely rounded at its anterior angles.

ESPITES.

Ccqnd transrersum, fere ad oculos inchisum ; clypeas productus,

apicem versus augustior, a capite sulco arcuato notatus ; labrain

hveye
;
palpi maxillarcs articulo ulUmo subtriaugulari; antrmue

breviusculiB, extus gradatim crassiores, articulo tertio longiore,

T^-IO"! trausverse triaugularibus, ultimo breviter ovato. Fro-
tliorax trausvcrsus, apice vix emargiuatus, basi bisinuatus, late-

ribus bene marginatus, angulis posticis acutis. Eli/tra oblouga,

quam prothorax paulo latiora ; epiphura angusta. Pedis sat

breves, tibke subHueares ; tarsi breves, robusti, Prostenium pro-

ductum ; incsostenmm decHve ; metasteniiim cloiigatum. Pro-
cessus intcrcoxahs subtriangularis, apice rotuiidatus.

This genus appears to be allied to ChariotJieca, but diffe-

rentiated, inter alia, by its sloping mesosternum, short stout

tarsi, and narrower clypeus. I have adopted Mr. F. Bates's

name (MS.;.

Espltes hasalis.

E. oblongo-ovalis ; capite, prothorace pedibusque cajruleis ; elytris

colore variantibus, basi aureis, postice et ad suturam violaceis,

medio purpureis ; corpore iufra uigrescente. Long. '6 lin.

Hah. New Guinea (Saylee).

Oblong ovate ; head and prothorax shining light blue, the

latter impunctate, its length more than half its breadth ; scu-

tellum triangular, blue ; elytra varying in colour according to

the light, but very brilliant, the base gold changing to coppery

gold, the sutm-e and sides posteriorly steel-blue varying to

green, the middle and apex purple ; antennte dark brown or

blackish j body beneath glossy black.

DiOPETHES.

Captd postice constrictum, in medio gibbosum ; chipeus latissimus,

hand productus, antice rectus, a capite indistinctc discretus

;

labium breve. Antmnce breviuscula), articnlis quiuque ultimis

transversis, ultimo apice late triangular!. Prothorax transversiis,

apice lato emargiuatus, postice angustior. El(jtra siibglobosa,
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prothorace miilto latiora ; epipleura angiista, vix iuflecta. PeiJes

mediocres ; tihirp. arcuatae ; tarsi breves, liueares. JSh'Sosternum

leviter excavatum. Processus abdomino-intercoxalis triangularis.

This remarkable form (the globose elytra, with its closely

applied scutellum, rising high above the prothorax) perhaps
finds its nearest ally in Sj^hcerotus, from which it may be
distinguished, inter alia, by its narrow intercoxal process and
short tarsi. So far as I can make out from the parts in situ,

the jugulum is broad, not showing much of the maxillae,

while the mentum is partially received into an emargination of

its anterior border.

Diopethes arachnoides.

D. breviter ovatus, vix nitidus, fuscus
; prothorace Icevigato ; elytris

valde elevatis, grosse seriatim puiictatis. Long. 2^ lin.

Hob. Bahia.

Shortly ovate, the comparatively small transverse prothorax

much narrower than the globular elytra, which are abruptly

and considerably elevated, togetlier with the scutellum, above
the former ; antenuse a little longer than the head, rufous-

brown, the first four joints not varying much in length, the

ninth and tenth very transverse, the last semicircular ; head
slightly punctured

;
prothorax narrower at the base, the pro-

notura separated from the flanks by a very slightly raised

line ; each elytron with about eight rows of large punctures,

the intervals considerably raised ; claw-joint of all the tarsi

longer than the preceding togetlier.

Immedia.

Caput trausversum, paulo exsertum ; chjpeus breviter emarginatus, a

capita vix discretus ; lahrum transversum, integrum ; laJnmn

parvum, cordiforme. Antennce articuHs 9" et 10° transversis. Pro-

thorax transversus. Elytra rotundata, elevata ; epipleura latis-

sima. Metasternum brevissimum. Casteris ut in Cyrtosoma.

In its rounded form the exponent of tliis genus is more
nearly allied to Cyrtosoma among Cnodalonina3 (to which

it must be referred on account of its sliort metasternum) than

to the elongate forms of the Helopinge. It may be the Cnodalon

minutitm of Dejean's catalogue, mentioned by Lacordaire when
treating of Cyrtosoma.

Immedia occulta.

I. rotundata, valde convcxa cuprea ; elytris purpuratis, punctatis,

punctis annulo viridi-metallico circumdatis. Long. 2 lin.

Hab. Bahia.

Ann. & May. N. Hist. Ser. 5. Vol ix. 3
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Eoundecl, very convex, copper-brown ; elytra dark purple,

seriate-punctate, each puncture sublinear and surrounded by a

metallic-green ring ; head moderately punctured, an impressed

line at the base of the antennary rings ; antennae gradually

thicker, the third joint about half as long again as the fourth,

the third triangular, ninth and tenth very transverse, the last

rounded
;
prothorax very short, sparingly punctured ; scutel-

lum triangular; elytra nearly as broad as long, epipleura very

broad at the base, gradually narrower to the apex, seriate-

punctate, each puncture surrounded with a greenish metallic

ring (not noticeable without the aid of a lens) ; claw-joint

nearly as long as (posterior tarsi) or longer than the preceding-

joints together.

EXAPIN^US.

Cajmt retractum, trausversum ; chjpras apice integer, a capite in-

distincte discretus; lahrumhveYQ; m<?»ti«)i subquadratum; labium

cordiforme ; antennce verisimiliter apicem versus crassiores, sed

articuli terminales quatuor desuut. Prothorax transversus, apice

emarginatus. Ehjtra prothoraco baud latiora, convexa. Pedes

mediocrcs ; tihke iutermedite arcuatse ; tarsi anteriores articulo

basali rotundato et valde ampliati). Processus abdomino-intercox-

alis triangularis. Mesosternum V-formi exoavatum.

This appears to me to be quite an isolated genus which

perhaps may be best placed after Tetraj)liyllus. The remark-

ably dilated basal joint of the anterior tarsi is possibly only a

sexual character. Beyond the above diagnosis the other cha-

racters agree with the Cnodaloninai as detined by Lacordaire.

Exapinceus jjolitiis.

E. late obovatus, nitide fulvo-castaneus ; capite protboraceque sub-

tilissimo punctatis ; elytris seriatina minute punetatis. Long.

6 1in.

Hob. Amnzons.
Broadly obovate, yellowish chestnut, highly polished ; the

suture and base of the elytra a trifle paler, beneath darker

;

head rather small, moderately transverse ; third joint of the

antennae nearly three times as long as the second, the fourth

to the seventh elongate triangular, dark brown (the first three

fulvous)
;
prothorax more than t^^-ice as broad as long, very

minutely punctured ;
scutellum small, triangular ; elytra about

a half longer than broad, with rows of minute punctures

;

fore tibife slightly curved, hind tibia3 straight.
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Alcyoxotus.

Caput transversum, exsertum ; dypeus a capite haud discretus,

apice subemarginatiis ; Zctinuji parvum ; antetnunhxQyQs,, articulis

l^-S"" oblongis, 6°-10™ transversim dilatatis, ultimo oblongo-rotun-

dato. Pronotum subquadratum, a pleura linea elevata separatum.

Ehjtra elongata ; epipUxira angusta. Prosteniimi elevatum ; me-
sostenmm antice excisum. Processus abdomiuo-iutercoxalis an-

guste triangularis. Femora hand elavata ; tihice breves, quatuor

autcriores arcuatoe ; tarsi infra dense pilosi, antici et intermedii

articulis (ultimo excepto) trausversis ; unguicidis dentatis.

Camarimena, to wliich tliis genus may be approximated, is

at once differentiated by the absence of a well-defined line

separating the pronotum from the tlanks of the prothorax.

Maklin says of the pronotum, " apleuris interdum costa latiori

separatum;" but in the only reliable species [G. variahilis)

the separation is only marked by a slight angle.

Alcyonotus iridescens.

A. elongatus, subcyliudricus, uitide niger ; elytris viridi-purpura-

scentibus ; femoribus iu medio fulvis. Long. 9 lin.

Hah. Cape-Coast Castle.

Elongate, subcylindrical, glossy black ; elytra greenish

purple, varying according to tiie light ; femora fulvous, apex
and base black ; head finely punctured ; antennas brownish

towards the tip, the last five joints pubescent
5

prothorax

longer than broad, the sides nearly parallel, the anterior angles

rounded, very finely punctured ; scutellum scutiform ; elytra

more than twice as long as broad, slightly rounded at the

sides, minutely seriate-punctate, the intervals smooth, but with

scattered very minute punctures ; beneath very glossy black,

the abdominal segments slightly striated longitudinally ;
all the

joints of the anterior aijd intermediate tarsi, except the last,

broadly dilated.

Prostenus militaris.

P. niger, opacus ; elytris coeciueis ; metastcruo abdomiueque chaly-

beatis. Long. 5 lin.

Hah. Amazons.
Head, antennaj, prothorax, and legs deep black and opaque;

elytra rich scarlet
;
metasternum and abdomen glossy steel-

blue, short erect black hairs scattered over the body
;
joints

of the antennas to the eighth inclusive gradually dilated
;
pro-

thorax transverse, well-rounded at the sides, obsoletely punc-

tured ; scutellum cordiform, black ; elytra with broad and

shallow striae not visible without a lens.

a*



36 On new Genera and Species of Coleoptera.

No other described species is allied to this in colour. My
specimens are from Ega, and, like others from the Amazons
district, were collected by Mr. Bates, F.R.S.

Prostenus iocerus.

P. supra viridcscenti-niger, infra pedibusqne chalybeatis ; antennis

violaceis
;
prothorace transverse. Long. 5| lin.

Hah. Pard.

Above greenish or bluish black, beneath and legs steel-

blue, antenna? violet ; head rather sparingly punctured
;
pro-

thorax transverse, well rounded at the sides, closely and

minutely punctured ;
scutellum triangvdar ; elytra finely seriate-

punctate, not striated ; antennae with the eighth, ninth, and

tenth joints broadest.

The prothorax is transverse as in the preceding and in P.

jjeriscelisj Perty, but differs from both in coloration, and
structurally from the latter in the less dilated antenna3.

Prostenus jparilis.

P. supra cyaneo-niger, infra pedibusque chalybeatis ; antennis vio-

laceis
;
prothorace angustioro, i>aulo longiore quam latiore. Long.

51 lin.

Rah. Amazons.
Above dark bluish black, beneath and legs steel-blue ; an-

tennas violet ; head closely punctured
;
prothorax rather longer

than broad, slightly incurved at the sides near the base, minutely

and very closely punctured ; scutellum scutiform
;
elytra finely

seriate-punctate ; antenna; with the eighth, ninth, and tenth

joints broadest, the seventh slightly dilated ; intermediate

and posterior femora strongly clavate.

Allied to the preceding, but prothorax oblong, not trans-

verse, and the intermediate and posterior femora strongly

clavate.

Prostenus nitens.

P. augustior, nitide fuscus ; clytris nitidissime cupreo-fuscis ; an-

tennis violaceis. Long. 4| lin.

Hah. Amazons (Ega).

Narrower, glossy brown, except the antennas and elytra
;

the former violet, as long as the body, all the joints from the

second flattened and gradually dilated to the ninth and tenth

;

prothorax narrow, longer than broad; elytra very glossy

copper-brown, depressed on the basal half and towards the

suture concave, finely seriate-punctate ; femora moderately
clavate ; tarsi elongate, slender.

A very distinct species.
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Prostenus luguhris.

P. sat obscure uiger, corpore infra pedibusque cbalybeato-violaceis,

illo fortiter punctato ; prothorace valde transverse. Long. 5 lin.

Hal). Brazil (Morro Velho).

Black, rather opaque, body beneath and legs dark violet

;

head closely punctured
;
prothorax much broader than long,

very closely punctured, each puncture with a small white

scale at the base ; scutellum cordiform ; elytra minutely

seriate-punctate, gradually broader posteriorly ; antennas black,

coarsely punctured, the joints only moderately dilated, eighth,

ninth, and tenth the most dilated ; femora moderately clavate.

In outline and general appearance this species may be ap-

proximated to P. periscelis, but, inter alia, is at once distin-

guished by its broad prothorax.

V.

—

Summary Report upon a Zoological Exploration made in

the Mediterranean and theAtlantic on hoard the ' Travailleur.^

By M. A. Milne-Edwards*.

Furnished with every thing necessary for scientific investi-

gations, the ' Travailleur ' quitted Rochefort on the 9th June
last, and only returned there on the 19th August. During
these seventy days of navigation, in which we traversed more
than 2000 sea-leagues, we were in harbour only for the time

strictly necessary for taking in coals and provisions at Cadiz,

Marseilles, Villafranca, Ajaccio, Oran, Tangier, Lisbon, and
Ferrol. AH our time was employed in making soundings and
dredgings ; but we shall refer in the first place only to those

executed in the Mediterranean, afterwards taking up those of

the Atlantic.

The first methodical investigations made at a considerable

depth in the Mediterranean date from 1841, and are due to

the naturalist Edward Forbes, who confined them to the

vEgean, and did not get below a depth of 300 metres. In

1870 the 'Porcupine' only dredged upon the north coast of

Africa ; in 1875 M. Marion, off Marseilles, could not investi-

gate the sea beyond 350 metres
; and thus the greatest depths

remained almost unexplored ; and it was to their study that we
devoted a part of the month of June and the whole of July.

* Translated by W. S. Dalla.'^, F.L.S., from the ' Coraptes Rendus/
28tb November and oth December 1881, pp. 876 and 931.
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In this way we accumulated rich collections, which were

immediately submitted to investigation.

M. L. Vaillant undertook the examination of the Fishes and
Sponges ; M. E. Perrier took charge of the Echinoderms

;

M. Marion of all the other zoophytes and the Annelids ;
M.

P. Fischer of the Mollusca ; Dr. jullien of the Bryozoa ;
M.

Terquem of the Ostracoda; M. de Folin and M. Schlum-
herger of the Foraminifera and the Radiolaria ; and M. Certes

of the Infusoria and some other Protozoa. I reserved to

myself the investigation of the Crustacea. M. Stanislas

Meunier has determined some of the rocks torn by the dredge

from the bed of the sea ; and, finally, M . Perier, Professor in

the School of Medicine and Pharmacy at Bordeaux, is to

analyze the samples of the bottom. In the summary report,

which I now lay before the Academy, I merely indicate the

results obtained by the naturalists whose names I have just

mentioned ; it will therefore be easy to recognize the part

that belongs to each of them.

As was the case last year, our dredgings only furnished us

with a few fishes. At depths not exceeding 450 metres we
took some Gobies, Phycis mediterranean and several speci-

mens of Plagvsia Jactea^ a very rare species of Pleuronectidte
;

finally, at a distance of a few miles from Marseilles, at a depth
of 106S metres, the tangles brought up Argyrojielecus hemi-

(jymnus.

A great number of Crustaceans which were known only
from the Atlantic also inhabit the abysses of the Mediter-

ranean. We have ascertained the existence there of Lisjio-

gnothus {Dorynchus) Thomsoni, Norman, which is so abun-
dant in the Bay of Biscay ; of the Geryon which we had
previously captured in the submarine valley of the north of

Spain, which must be distinguished from the Norwegian
Geryon tridens^ and to which we have given the name of

Geryon longi])es ; and of Ehalia mcx, Norman ; Cymonomus
(Et/iKsa) granidatuSj Norman; Munida tenuimana^ Sars;

Calocaris Macandra't, Bell ; and Loidiogaster tyjyicus, Sars.

Ofi:' Toulon, at 455 metres, we captured two new (Jxyrhynchi,

one of them belonging to the genus Hetcrocrypta of Stimpson
{Ileterocrypta Mariom'sj A. M.-E.), which previously inclu-

ded only three species, two belonging to America, and the

third to Senegambia. The second is not very far from Ama-
thia ; we have called it Ergasticus Clouet, to commemorate at

once the name of our ship * and that of Admiral Clone, whose
cooperation was most useful to our expedition.

* From (pyacrriKOi, laborious.
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At the same depth, off Planiev, we obtained a new species
of the genus Galathodes, so abundantly represented in the
great depths of West-Indian sea, and the existence of which
in the Bay of Biscay we ascertained in 1880. This Gala-
thodes {G. Marionis), like its congeners, is blind; its eyes
exist, but have no pigment.

Among the Mollusca some remarkable species dredged at

550 metres Avithin sight of Marseilles deserve to be cited,

such as Pholadomya Loveni of the coast of Portugual, Limop-
sis aurita, Terehratella septata of the Pliocene of Sicily, and
a new species of Nassa. We give also a list of the species

found at this depth *.

Between 500 and 2600 metres there are formed at certain

points enormous accumulations of empty shells, Pteropods,
and pelagic Heteropods, over a bed of very fine mud, in which
live species of Nucida, iSyndesmya, Leda, A^assa, Siphonentalis,

and Dentaliiim ; specimens of Xylophaga dorsalis, a species

which often attacks the gutta percha of the telegraphic cables,

are lodged in the fragments of drift-wood. On the shore of

Morocco Ave collected Modiola lutea^ a species discovered in

1880 in the Bay of Biscay. Lastly, the sand and mud of

the Barbary coast are full of small MarginelUe, such as

characterize the shelly bottoms of Spain and Portugal.

The investigation of the Bryozoa of the great depths has

been hitherto almost entirely neglected ; and hence Dr. JuUicn
has found in the collections made by us many remarkable
species whicli establish a passage between the fauna of tiie

Mediterranean and that of the Atlantic. Some of them were
previously represented only by forms regarded as peculiar to

the Cretaceous deposits.

The Coelenterata include some interesting types ; and their

study has revealed facts which deserve mention. The Zoan-
tharia Malacoderma only furnished a large llyantlms Avith

long non-retractile tentacles. The Coralliaria are not nume-
rous. GaryopliylUa clavus was taken down to a depth of

300 metres. Dendrop)hyllia cornigera appeared off Ajaccio,

forming banks at 540 metres ; to its branches Avere attached

* Pteropoda: HyalcBa tridentata, II. vaginellirm, Cleodora lanceolata.

Heteropoda : Carinaria mediterranea. Gasteropoda : Trophon
vaginatiis, Chenopiis Serrcsianus, JX'ciasa linuita, iV. Edwardsil, sp. n.,

Emarginula fissure, liingicula leptochila. Scaphopoda : Dentaliwm
agile, Siphonentalis quinquangularis. Lamkllibuanchiata : Limopsis

aurita, L. minuta, Area pectunctdoidi'S, Mallctia cnneata, Xucida sulcata,

Pecten iti/luens, P. Hoskgmii, Astarte sulcata, Isocardia cor, Venus multi-

laniella, Necera cuspidata, N. abbreriata, Sgmlcsinga longicallus, Pholado-

mya Loveni. Bracuiopoda : Terehratella septata, Terebratula vitrea,

Terebratulina caput-serpentis.
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some CaryojiliylUcv identical with those collected in the

Atlantic by the ' Travaillenv.' Several s])ecimens of Desmo-
phyllum crisia-gaUi, resend)ling those of the Bay of Biscay,

were collected by the ^ Charente ' U])on the teleg-raph cable at

450 metres ; they were associated with Can/i>j)J/ijIf/'a davus

and with CaryopliiiUia elecfyica, A. Milne-Edwards, which

Duncan has lately redescribed under the name of C. Calvert.

The coralligenous station of Cape iSicic (50-80 metres) gives

shelter to numerous Annelids ; but nearly all of them have

already been indicated oti' Marseilles ; one of them, Serpula

crater^ has been met with upon the telegraph cable down to a

depth of 1800 metres. We may also notice a small Ge{)hy-

rean which has not previously been found in the TMediterranean,

namely Ocnesoma Steenstrupn, the usual companion of the

Brisingce in the Atlantic.

On two different occasions the dredge brought up specimens

of Brisinga^ which were certainly not numerous, and were of

small dimensions when com[)ared with those of the Atlantic;

but the ])rcsenee in the j\lediterranean of this magniticent star-

fish, which has hitherto been thought peculiar to the cold and
deep regions of the ocean, is an entirely unexpected fact. Our
Brisingoi were obtained between 550 and 2660 metres. We
may also cite Archaster hifrons^ which was sup})osed to be

peculiar to the Atlantic, and a new s})ecies of Asterias [A.

liic/iardi, Pcrrier), taken at 540 metres, endowed with the

faculty ofreproducing by the division of its body into two parts.

During the whole of the expedition vve collected samples

of the bottom, which were treated with osmic acid and placed

in well-closed tubes, to be afterwards submitted to the exami-
nation of M. Certes. It Avas indeed interesting to ascertain

whether Infusoria resembling or of different form from those of

the surface lived in the great depths. These organisms, how-
ever, were not met with ; the soft Rhizopods, or those with

chitinous carapace, which occur at the surface of the sea, are

rare; finally, the examination of the finest granules never

betrayed the existence of Bacteria or other Microbia. A
sounding made between Nice and Corsica, at 2660 metres,

furnished several small Actinojyhryes.

The study of the Foraminifera is far from being completed
;

but the results already obtained show the variety of the

species, and the existence of numerous oceanic types and
forms known in the fossil state. One Foraminifer especially

is of much interest, because, when young, it displays the form
of a Cristellan'a, and subsequently that of a Nodosaria. M.
iSchlumberger has described it under the name oi Amphicoryna.
The Sponges are not at all abundant at great depths.
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Beyond 600 metres and down to 2660 metres they were
represented only by Tetillce and Holtenia Carpenteri. The
latter species approaches much nearer the surface in the

Mediterranean than in the Atlantic ; we have ascertained its

existence at 307 metres off Toulon ; and in this zone it occurs

with certain representatives of the littoral fauna, such as

Polymastia mamillaris and Tethya lyncurium.

It results from our investigations that the Mediterranean
must not be regarded as forming a distinct zoological province

;

we believe that this inland sea has been populated by the

immigration of animals coming from the ocean. These,
finding in this recently-opened basin * a medium favourable

to their existence, established themselves in it definitively
;

and often their development and reproduction have taken
place more actively than in their original locality. Near the

shores especially the fauna exhibits a luxuriance which the

other European coasts rarely present. One can easily under-

stand that some of these animals, placed under novel biological

conditions, have become slightly modified in size or in other

external characters, which explains the slight differences

existing between certain oceanic forms and the corresponding

Mediterranean forms. If the primordial separation of the

two faunas has been accepted, this is because the productions

of the Mediterranean were compared with those of the North
Sea, the English Channel, or the coasts of Brittany, whilst

those of Portugal, Spain, Morocco, and Senegal ought to have
been selected as terms of comparison. The animals of these

regions must, in fact, have been the first to emigrate towards

the Mediterranean ;
and in proportion as we know these faunas

better, we see the differences which zoologists thought they

could observe between them gradually disappear.

The explorations that we had made in the Mediterranean
during the month of July necessitated some complementary
researches in the Atlantic, especially on the coasts of Spain
and Portugal ; and the Minister of Marine authorized us to

continue our dredgings on board the ' Travailleur ' during

the month of August.

In the abyssal parts of the Atlantic, the bottom, instead of

being uniformly covered by a thick bed of ooze, was of a very
varied nature, and formed sometimes of compact limestone,

sometimes of pebbles resembling Pyrenean rocks in their

* See, as to the period of tlie formation of tlie Mediterranean, Blan-
cbard, " La Geographic enseig-nee par la nature vivaute " (Bull. Assoc.
Sci. France, July 7, 1878, p. 200).
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composition, sometimes of Nummulitic limestone, and some-

times of an ooze almost exclusively composed of Foraminifera*.

Near the northern coast of Spain numerous and for tlie

most part unknown Corals had been developed at certain

points, and at depths of more than 1000 metres, with marvel-

lous luxuriance, sheltering a whole population of Mollusca,

Annelids, Crustacea, and Zoophytes. The dredgings that we
made in these spots reached depths which had never been ex-

plored in European seas. On the 17th August, in the Bay
of Biscay, in 44° 48' 30" N. lat. and 7® 0' 30" longitude west

[of Paris], we dredged in a depth of 5100 metres, and met with

numerous animals, of small size it is true, but some of them
belonging to elevated groups, such as an Annelid, an Amplii-

pod Crustacean, and three Ostracoda ; the other species, which

were very various, belong to the groups Foraminifera and

Radiolaria. The temperature of tlie stratum of water that

rested upon this bottom of 5100 metres was o°'o C.

(= 38°-3 F.).

I have already said that generally the Fishes escaped our

researches ;
nevertheless off the coast of Portugal, in sight of

Cape Espichel, at about 1200 metres, we took three very

rare species of sharks, which never seem to quit the abysses

of the ocean, namely Centrophorus squamosa^ C. crepidalhus^

and Centroscymnus coelolepis, which were described a few

years ago by MM. Barboza du Bocage and Brito-Capello.

Another fish. Mora mediterranea, was also captured under

the same circumstances.

The collections of Crustacea are very abundant. Lisjw-

gnatlius Thomsoni, Norm., Scyramathia Carpenteri^ Norm.,

and Geryon longipes were found at depths varying between

896 and 1225 metres. Bathynectes longispnna^ discovered

by Stimpson off Guadeloupe, was met with by us off Cape
Ortegal at about 900 metres. A Pagurid of the great depths

seems to me to be identical with an American species [Eapa-

gurus Jacohiij A. M.-E,)t.

The group Galatheida? is numerously represented. In 1880

I indicated the existence of a Gcdathodes in the Bay of Biscay

at 1950 metres^. Another species was captured this year on

* M. Sclilumberger lias fouud 116,000 Foraminifera in 1 cub. cent, of

this mud.

t This species is identical with Parapaywus pilosimanus, Smith.

X Galathodcs aciitus, A. M.-E.—The rostrum is slender, pointed, and
as long as the inuer anteunte. The carapiLce has two lateral spines, one
at its anterior angle, the other, which is very small, behind the cervical

groove. The second, third, and fourth segments of the abdomeu are armed
in the median line with a spine directed forward.
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tlie north coast of Spain at 900 metres ; like the preceding,
it is blind *,

An Elasmonotust , also blind, found at 106S metres off

Oporto is very distinct from the fom- species of this genus
which inhabit the American seas. A Diptychus also exists in

European waters J.

Fonkyphilus norvegicus, Sars, supposed to be peculiar to

the northern seas, occurred, associated witli the preceding
species and with another unknown spinous PontopJiilus^. A
Macruran of the family Hippolytidaj must form a new genusH.
Its eyes have no corneas, and are terminated by three small
spines. The genus Acanthephyra., of which I have described
several species from the West-Indian seas, has a representa-
tive ^ in the abysses of the ocean off the Berlingues at 2590
metres. Its colour, like that of the Gnathopliausice^ is a mag-
nificent carmine red. A Pasiphae which the dredge brought
up from 900 metres presented exactly the same coloration.

Among the most important acquisitions made in these same

* Galathodes rosaceus, A. M.-E.—The rosti'um is broad and lamellar,
and terminates anteriorly in three points, of which the median one is

keeled above, and the lateral ones very short. The sides of the carapace
are armed with four spines. The segments of the abdomen are rounded
above. The arm and forearm of the chelfe bear a few spines ; the hands
are unarmed ; the colour is rosy.

t EIas)nonotus VaiUantii, A. M.-E.—This species is well characterized

by the arrangement of the gastric region, which is much elevated, and bears
in front two small symmetrical points dominating the rostrum. The
latter is short, simple, and pointed. The abdomen is keeled transversely,

and armed upon the tirst two segments with a median projection bearing
two little spines.

X Diptychtis ruhrovitiatiis, A. M.-E.—This species differs from D.
nitidus by its smaller eyes, its more widened and shorter carapace, its

more triangular and less slender rostrum, and its stronger and more stumpy
chelfe. Its colour is purplish rosy, marked on the chelte with lighter

bands. (Brought up from a depth of UOO metres.)

§ Pontuphilus Jdcqtieti, A. IM.-E.—The body is larger and more thick-

set than that of P. norvef/ictis ; its rostrum is shorter and does not reach to

the level of the cornepe. A single median spine exists upon the cara-

pace above the anterior cardiac lobe ; two other lateral spines appear in

tront of this. Lastly the branchial lobe also bears a spine.

II
Richardina spinicincta, A. M.-E.—The rostrum scarcely passes be-

yond tlie basal joints of the outer autennai : it bears twelve teeth above,
and tive below. The carapace bears, in front, on each side of the gastric

region, three small spines, and a cincture of s])icules behind the cervical

groove. The feet of the first two pairs are didactyle ; those of the last

two pairs are multiarticulate and monodactyle.

^ Acanthcplnirii purpurea^ A. i\[.-E.—-The rostrum is slender, nearly

straight, and bears nine teeth on its upper and tive on its lower margin.
The third segment of the abdomen is armed with a median posterior

point directed backward. Another similar, but smaller, point e.xists on
tlie iifth and the sixth segment.
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regions I may note a Pjcnogonidan living at 1918 metres,

and remarkable for its size * ; with the legs extended it mea-
sured 0*25 metre. In its external characters it greatly

approaches Colossendeis leptorhyncJius, Hoeck. It is the

giant of the Pycnogonidas of our seas.

The Mollusca were very numerously repi'esented to the

north of Spain ; and several s])ecies were new. The subjoined

listf will give a faint idea of this fauna ; for the picking-out of

the smaller species is not yet completed.

The Bryozoa form a notable proportion of the animals that

we have found upon rocky and pebbly bottoms. Twenty-
seven species belonging to known genera, and ten which must
be placed in new genera, have already been recognized by Dr.

Jullien. Interesting facts arise out of their investigation. Seto-

sella vulnerata presents ovicells only in the great depths of

1000 metres ; nearer the surface, whether in the Mediterra-

nean or near the Shetlands, it seems to be unable to reproduce.

Another species of the same genus, S. liicJiardii^ is distin-

guished by the unicellulate arrangement of the zoarium. We
may also indicate Anarth^-opora monodon^ Busk, Mucronella

ahyssicola, Norm,, Schizojiorella unicornis^ and 2Iuc>'oneUa

PeacJin, Johnst., which had not been previously met with in

these regions, and appeared only to exist either on the Shet-

land coasts or in the American seas.

The collection of Coralliaria is especially remarkable for

the abundance and beauty of the specimens belonging to the

genera Lopliuhelia and Amphilielia. Lopliolielia prolifera was
dredged at about 1000 metres. Amj^tliihella oculata was ob-

tained from the same station, as well as Ami^hihelia rostrata^

Pourtales, previously known only in the West-Indian sea.

* Colossimdeis Villegentii, A. M.-E.—The rostrum is shorter than that

of C. leptorliynclius; but the body is lono;er.

t Pteropoda : Cuvieria, Spirialis, Hijala'ct, Cleodora, &c. Gastero-
poda : Mwex Richardi, sp. n., Troplion vaginatus, Columhella acute-

costaia, Marginella clandestina, Hela teneUa, Trochus gemmulafus, Trochus

Vnilhmfii (affinis T. Otfoi, Philippi, from the Tertiaries of Sicily), Zizg-

phinus FdUni, sp. u., Turbo Jilusiis (identical with those from the .Sicilian

Tertiaries), Solarium discus, I'yrumidella ineditirrtmea, AcUeon cxilis, Sca-

phander punctost7-iutns. Scai'HOPODA : Siphoneritalis quinquangtilaris,

Uentalium agile. Lamellibranchiata : Spondglus Gussoni, Lima
Mai'ionis, sp. n., Amusimn lucidum, Pecten vitreus, P. Hoskynsi, Limopsis

aurita, L. miniita, Area nodulosa, Nucula sulcata, Malletia ohtusa, M.
cimeata, Necera rostrata, N. striata, Axinus ferrugineus, A. hiplicatns,

Lyonsia forinosa, Syndesmya longicaUus, &c. liEACHiOPODA : IWe-
bratella septata, Terehratulina tuherata^ T. caput-serpentis, Terehrafula

sphenoida, Terehratula sp. (a very large species, of the size of T. Wyvil-

lei, Davidson, from the Antarctic seas, and very nearly allied to T. scillce

from the Pliocene of Southern Italy), Rhynchonella sicula.
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M. Marion indicates further a series of Desmophyllum crista-

galli, and two new species of Caryo])liyllians—one that must
be ranged among the true Garyop/ri/llice, while the other takes

its place in the group of the Bathycyathi. The Hydroids,

everywhere feebly represented, belong to northern forms

[Dicoryne flexuosa, Sars, hophoUenia tenuis, Sars). A
species of Aylaophenia {A. FoUnii) is new.

Among the Vermes we may indicate some fine Sipuncu-

lians belonging to North-Atlantic types
(
Ocnesoma Steenstrupi,

Sipunculus norvegicus). A Phascolion and an Aspidosiphon

will have to be carefully compared with the species recently

described by the naturalists of Christiania.

The Chietopod Annelids are not rare. One of the most

remarkable is a large blind Eunice {Eunice amphihelite,

Marion) found in a parchment-like tube, around which was
developed a fine polypary of Amphihelia oculata. We may
mention further a fine Aricia allied to A. Kupferi, Ehl., a

Euphrosyne, a Terehella, an Amphoretian, a Nereis, species

of Polynoe, and a Vermilia, the tube of which is attached to

Lophoiielioi.

All the Alcyonaria possess great interest. There are :

—

1. Funiculina quadrangularis, Pall. ; 2. Pennatida aculeata,

Kor. & Dan. ; 3. Kophohelemnon stelliferum, Miiller ; 4. Um-
hellula amhigua, Marion*, a very curious species, which closely

approaches U. grandijiora, Kijll., from Kerguelen's Land

;

5. Plexaura desiderata, Marion, found at 1094 metres, and not

yet described ; 6. Muricea paucituherctdata, Marion
; 7. Isis

{Mopsea) elongata, Esper ; 8. Two very curious Gorgonidaj,

the intermediate characters of which are very remarkable and
which belong to new types.

The Echinodermata are ver}^ numerous ; and among these

animals the Stellerida possess a very marked predominance.

The dredge brought up numerous fragments of Brisinga, and
even a perfect example of this fine sea-star. M. Perrier has
ascertained that the arms undergo metamorjihoses with age

j

and their study proves that the genus Ilymenodiscus is inti-

mately related to the Brisingce.

Among the new species of Asteriidai we may indicate two
Pedicellasteres (one with five, the other with six arms), and a
very remarkable small sea-star which must form a genus
under the name of Iloplaster spinosus, I'errier. The Oijhiu-

* This species differs from Umhellula Tli(»)i,s(>Hi b^- having its sareo-
soma destitute of calcareous sclerites. The ptilyps are grouped, without
any bilateral arraugemeut, upou a large iutlatit)n : there is no rhachis.

The axis at its upper extremity forms a very wide and twisted lamiua, so

as to throw out all the polj-ps in a pejident bunch.
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riclas are represented by the genera Ophioglypliaj OpModerma,
OpMacantlia^ Opliiothrix^ Amptkiura^ and Asteronyx. A
species remarkable for its short and raised, arms was previ-

ously unknown ; it was found at 390 metres, and has been

designated Astrophis pyramidalis. We may also cite nume-
rous examples of Phormosoma, which seem to belong to two
species—one identical with Phormosoma liystrix, Wyv. Th.,

and another that we found last year in the Bay of Biscay.

Sponges were collected in great numbers ; most of them,

captured at more than 1000 metres, belong to the type Hex-
actinellida3. We cannot here furnish a complete list of them.

We may indicate several Farrece^ Aphrocallistes Bocagei^

Holtenia Carpentaria Sympagella nux, Hyalonema lusitanicum,

Pheronema Carpenteri^ and a magnificent specimen of Asco-

nema setuhalense. Two fine specimens of Euplectella suherea

were taken off the Berlingues at 3307 metres ; a little farther

north the dredge brought up a new species allied to the Field-

ingice^ which has been named by M. Vaillant Parafieldingia

sociaUs *.

In samples of the bottom from the Mediterranean M. Certes

was unable to find any Infusoria ; a sounding taken in the

ocean at 1145 metres furnished him with an organism which
may belong to that group and. with a fine Euglypha of elon-

gated form, resembling both in form and structure the fresh-

water DifflugicB described by Dr. Leidy.

In a report so brief as this I have only been able to indicate

the most remarkable results acquired for science by the expe-

dition of the ' Travailleur.' It is possible, however, now to

form some idea of the numerous materials for study that we
have collected ; and it may be asserted, without fear of con-

tradiction, that one could not now hope to gather so ample a

harvest of new facts by exploring with ordinary means even
the most distant regions of the globe. These submarine
explorations promise still further revelations ; and we must
continue them. It will not do for France to leave to others

the care of studying the depths of the seas which bathe her

shores ; it is a task that belongs to her, and she must make
its accomplishment a point of honour.

* The spherical spicular aggregations, instead of being enclosed in a
spiculosarcodic tissue, as in the Fieldhu/iai, are contained in a loose felted

mass composed of long acicular sclerites.
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VI.

—

Descriptions of new Longicorn Coleoptera (Prionidfe

and Lepturidge) from Madagascar. By Chakles 0.
Watekhouse.

Prionidse.

Macrotoma gracilicornis^ n. sp.

Elongata, parallela, angusta, brimnea, opaca ; capite thoraceque

rugosis, elyti'is dense grauulatis, antenuis gracilibus parce punc-
tatis, tibiis baud spinosis. cS .

Long. 14 liu.

Tliis is an elongate, narrow, light-brown species. An-
tennas slender, scarcely reaching to the apex of the elytra

;

the basal joint thick, strongly and closely punctured ; the

third joint very long, as long as the fourth, fifth, and nearly

half the sixth joints together, nearly cylindrical, sparingly

punctured above, more closely at the side ; the fourth to eighth

joints sparingly punctured ; the apex of the ninth and all the

tenth and eleventh joints opaque and longitudinally finely

striate ; the eleventh joint is as long as the tenth and two
thirds of the ninth together, it gradually becomes wider to

rather beyond the middle, and then narrows to the apex and
is unusually acuminate. The head is coarsely rugose, the

eyes widely se]:iarated. Thorax closely and coarsely rugose,

one third broader than long, moderately convex (with a short

slight impression in the middle of the base), slightly nar-

rowed anteriorly, the sides very gently arcuate and with the

rugosities appearing like irregular crenulations ; the posterior

angles furnished with an acute conical short tooth directed

outwards and backwards. Elytra sub])arallel, thickly beset

with minute slightly shining granules, more distinctly so at

the base than at the apex ,• convex at the base, very slightly

impressed between the shoulder and the scutellum ; the apical

angle with a small acute tooth. Anterior femora moderately
asperate, but the asperities are not acute ; the tibiae sparingly

punctured, the punctures closer along the margins. Inter-

mediate legs smoother. Posterior femora sparingly punc-
tured, with a few small acute asperities below; the tibise

sparingly and finely punctured. Sterna fuscous. Abdomen
ferruginous, with dusky margins to the segments, the apical

segment scarcely emarginate.

Hah. Madagascar, Fianarantsoa.

The form of the apical joint of the antennae and the

scarcely emarginate apical segment of the abdomen will be

found useful characters in distinguishing this species.
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Macrotoma sodalis^ Waterli.

This species was described from a single female example
from Fianarantsoa (Ann. & Mag. Nat. Hist. 1880, v. p. 413).

The British Museum has just received three examples (two

males and one female) which I think must be referred to this

species. The female differs from the type in being larger,

19^ lines long ; the thorax is rather less narrowed anteriorly,

the sides have some short acute teeth ; and the spine at the

posterior angle is curved and stronger than in the type.

The males differ from the female which accompanied them
in having the legs more robust and the tarsi broader ; the

antennffi extend nearly to the apex of the elytra
; the basal

joint is more robust, coarsely punctured ; the third joint is

rather stout, a little narrowed to its apex, strongly and closely

punctured, and beset with very short acute spines, especially

below ; the fourth, fifth, and sixth joints are sparingly punc-
tured, the seventh more thickly punctured, the eighth to

eleventh opaque and longitudinally channelled. The femora
and tibias have the edges set with strong acute spines ; but the

anterior femora have few or no spines above ; the anterior

tibia} are opaque and rough.

One of the males has the spine at the posterior angle of the

thorax straight and very acute ; the other specimen has this

spine stronger and curved. Length 15 lines.

All the specimens have the thorax sparingly clothed with
yellowish pile, and the elytra beset with stiff hairs.

Supposing all these specimens to be referable to M. sodaJis^

the question now arises, how do the males differ from M.
o&scMr«, Waterh. {I.e. p. 410)? M. ohscura was described

from a single male example from Antananarivo, 22 lines

long, and of a blackish colour. The males just received are

smaller, brown, and have the anterior tibiffi furnished with
comparatively few spines arranged in a single line on each
edge ; in M. ohscura the spines are close together^ and are

arranged in a double series on each edge.

M. ohsciira and M. sodalis may hereafter prove to belong
to the same species ; but at present it appears better to

consider them distinct.

Lepturidae.

Anthriholafemorata, n. sp.

Testaceo-brunnca, plus minusve ochraceo-pubeacens ; capitc thorace-

que supra vittis duabus nigrescentibus, elytris (latcribus denu-
datis evidenter sat crebre punctatis) sat brcvibus, postice bene
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attenuatis, paulo divaricatis, gutta humerali, altera sub humero,
macula sub scutello et altera post medium nigris, fascia communi
ante medium ocbraceo-pubescente

;
pedibus brunneis, femoribus

incrassatis, subtus dente acuto armatis. c? $ .

Long. 6 lin.

Hah. Fianarantsoa {Rev. W. Beans Cowan). Brit. Mus.
In the ' Annals & Magazine of Natural History,' vol. xv.

(1875) p. 414, I described a species, which I called Sagridola
quinqiiemaculata, from a female example. Mr. H. W. Bates,
in the ' Entomologist's Monthly Magazine' (xiv. 1879, p. 251)

,

described an allied species (for which he also proposed a new
genus) under the name Anthrihola decoratus^ from an example
which he queries as a female.

The species above described and the two species I have
just alluded to are all very closely allied, and are very simi-

larly coloured, although my S, quinquemaculata has the
yellow spots much more clearly defined. Having now the
sexes of two of the species, I am in a position to give charac-
ters by which all three may be distinguished, as follows :

—

A. quinquemaculata.—Of this species I have only seen the

female. It has no black subbasal band on the elytra nor spot

below the shoulder ; it has a quadrangular yellow spot at the

apex of each, not extending up the suture. The sterna and
legs are blackish brown, clothed with very short fine grey
pubescence ; the tibiffi are very slender

; the femora are only
moderately thick, and have no tooth below. The apical seg-

ment of the abdomen below is acuminate, very shining,

sparingly and very delicately punctured.

The specimen which I mentioned as the male of this species

in the 'Annals' for March 1880 (p. 215) belongs to the

following species.

A. decorata.—This has a black subbasal band across the

elytra, sometimes interrupted, but leaving a black spot below
the shoulder ; the yellow at the apex forms a stripe on the

suture. Sterna and legs (except the inner part of the femora)

densely clothed with longer and coarser rusty-yellow pubes-

cence. The legs are much stouter than in A. quinquemaculata
;

the femora are more incrassate, with a small acute tooth

below (in both sexes) near the apex. The male has the

apical segment of the abdomen (seen from below) thickly and
distinctly punctured, truncated at the apex, and distinctly

concave. The female has this segment less acuminate than

in A. quinquemaculata^ and has the punctuation mucli more
distinct.

A. femorata is a smaller insect, of a more uniform brownish

colour, with brown legs, with more prominent eyes, shorter

Ann. & Mag. N. Hist. Ser. 5. Vol. ix. 4
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and much more acuminate elytra, with the coloration of ^.

decorcda, but less bright, with the subbasal black band nar-

rower and interrupted. The femora are dentate and black-

ish below in both sexes, moderately thick in the female,

very thick in the male, and projecting in a marked manner

beyond the apex of the elytra. The pubescence on the sterna

and legs is dirty yellow, very delicate and less thick on the

tibial and tarsi ; the tibia? are very slender. The apical

segment of the abdomen as in ^. decorata.

I think that my Sagridola jiavicolUs would be better

placed in the genus Arithribola, on account of its slender

antenna? ; but its thorax is more regularly convex and has no

central channel.

Mastododera Jansoni, n. sp.

M. nodicolU affinis et similis, nigra ; autennis, pedibus elytrisque

rufis, his basi aiigustissime infuscatis, thoracis angulis posticis

magis elevatis.

Long. 11-13 lin.

Very close to M. nodicollis, K^^^Sj of which I at first

mistook it for a variety. In colour it differs in having the

legs entirely red, and there is scarcely any trace of black at

the base of the elytra. The thorax has the discal swellings

scarcely visibly raised, whilst the swellings above the poste-

rior angles are much more elevated and more convex. This
difference is very marked when the insect is viewed from
behind.

Hah. Madagascar, Fianarantsoa.

VII.

—

Descriptions of new Buprestidge.

By Charles O. Waterhouse.

Nascio carissima, n, sp.

Elongata, angusta, viridis ; capite supra, thoracis vitta mediana lata,

cj^aneo-nigris; elytris apice baud spinosis, gutta bumeraU plagisque

duabus cyaneo-nigris, plagis gutta flava ornatis.

Long. 2| lin.

Head and thorax densely punctured. Thorax evenly con-
vex, slightly constricted behind the middle. Elytra punctate-

striate, the surface all finely coriaceous; the apex of each
elytron sliglitly rounded, and finely serrate on the outer side.

The suture is black ; and there is a round spot on each shoulder.
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Rather behind the middle of each elytron there is an elongate

purple-black or bluish-black patch (the two patches united

posteriorly by a narrow band across the suture), which emits

from the lower outer angle a fine line which extends to the

apex. There is a round yellow spot in each patch.

This species resembles N. viridis, M'Leay, but has the

apex of the elytra simple &c.

Hab. North Australia. In Mr. Janson's collection.

Pstloptera thoracica, n. sp.

Elongate and parallel-sided, rather depressed, of a uniform

brassy-bronze colour. Head coarsely punctured. Thorax
one third broader than long, rather fiat on the disk, sloping

down at the anterior angles, rather rounded at the sides in

front of the middle, gently sinuate before the posterior

angles, which are acute and somewhat diverging ; there is a

shallow sparingly punctured longitudinal impression in the

middle of the disk, the space on each side of it being almost

without punctures ; and outside this, anteriorly, there is a

small irregular smooth patch ; the sides posteriorly are very

distinctly inflated and very strongly punctured ; on the inner

side of the inflation the surface is deeply impressed and rugu-

lose. The elytra at the base are not broader than the thorax,

parallel to rather behind the middle, where they are a very

little broader, and then narrowed to the apex, which is narrowly

truncated : each elytron has three very slightly raised lines

(besides the suture) ; these lines are a little narrower than the

rather strongly, not very thickly, punctured intervening spaces

;

they are smooth, but with about seven or eight ovate finely

punctured impressions
; at the side there is a somewhat broad

submarginal, impressed, finely punctured stripe, with very fine

whitish pile; the margin itself is incrassate below the shoulders.

The prosternal process is bicanaliculate. The prosternum and

flanks of the prothorax are very coarsely punctured.

Hab. S.E. Africa, Mamboio. Brit. Mus.

Curis corusca, n. sp.

Parallela, depressa, cuprea ; thorace vittis duabus cyaneis, latcribus

angulatis, elytris x^arallelis, ad apicem angiistutis striatu-j)uuc-

tatis, plaga obliqua nigrescente juxta suturam notatis, laturibus

postice hand retiexo-rQargiiiatis.

Long. 5| lin.

Form of C. calopfera, Boisd., but with the thorax decidedly

but obtusely angular at the sides. Head very thickly punc-
4*
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tured, not quite so strongly concave as in C. caloptera. Thorax

tinted with golden green on the disk, with a short deep-blue

elongate spot on each side of tlie middle line, which is neither

impressed nor elevated ; the punctuation is moderately close,

but lightly impressed on the disk, closer and stronger at the

sides, not so strong nor so close as in caloptera. There is a

small fovea in the middle of the base, a stronger one at the

side at the angulation, and a slight impression witliin the

posterior angle. The elytra are relatively a trifle shorter than

in calo])tera^ with the margins posteriorly notreflexed, scarcely

or only very finely crenuhited, the apices obtusely rounded.

The punctuation, which is arranged in Hues, is delicate on the

disk, very strong and distinct at the sides, all the interstices

appearing smooth.

Hah. Australia. Brit. Mus.

This species forms a passage from G. caloptera to C. viridi-

cyanea, Fairm.

Conognatlia mterrupta, n. sp.

Parallela, nitida, Isete cyaneo-violacea, subtus cyanea ; scutello elon-

gato, elytris ad apicem vix augustatis, sulcatis, ante apieem utrin-

que macula triangulari pallide flava marginein attiugeute.

Long. 10 lin.

This insect belongs to a group of species which are parallel

in form, having the denticulation at the apex of the elytra

commencing after the yellow band {C. trizonata, eximia, &c.);

the usual band, however, is interrupted, so that there remains

only a spot on each elytron at the side. The thorax is very

convex, not much narrowed in front, with the posterior angles

not nearly so much diverging as in C. eximia ; the punctua-

tion is not very close, and is very fine. The scutellum is

long and parallel, rounded at the apex. The strite of the

elytra are continued to the base, but are not there much im-

pressed, very deep towards the apex. The prosternum is

somewhat unusually convex, or as if inflated.

Hab. Bogota. Brit. Mus.
Before describing this species I had to look at M. J. Thom-

son's " Typi Buprestidarum," in which several species of this

genus are described, and have noted that C. paradisea, Th.,

appears to be C. equestns^ Fabr. ; C. princeps^ Th., is G.

princepSj Gory ; G. comitessa^ Th., appears to be G. Batesii^

Saunders.
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VIII.— Oil neio British Cladocera discovered hy Mr. Conrad
Beck in Grasmere Lake^ Westmoreland. By E. Ray
Lankester, M.A., F.R.S., Jodrell Professor of Zoology in

University College^ London.

Two years ago I identified Leptodora hyalina, Lillj., and
Hyalodaj)hnia Kahlhergensis^ Scliodl., as British Cladocera in

specimens sent to me by Mr. Bolton, of Birmingham, who
had obtained them from the Olton reservoir near that town.

But few of the remarkable forms of Cladocera which occur

in tlie larger lakes of Continental Europe had previously been
recognized as occurring in this country j and it was therefore

interesting to establish the occurrence of the two species above
named.

The list of British Cladocera has now been extended
by the observations of Mr. Conrad Beck, who, during the

past summer, examined the Entomostracous fauna of Gras-
mere Lake, and made careful drawings of the specimens
obtained, which he was kind enough to submit to my exami-
nation at University College. Mr. Beck has been able to

refer the forms observed by him to the following species,

three of which are new to British waters ; and I may add that

I have compared his drawings with the published drawings
of these species and can confirm the accuracy of his identi-

fications.

1. Leptodo7'a hyali/ta, Li'iW^eh. ^. Taken Sept. 16th.

2. HyalodaphniaKahlhergensis, Schodl. Abundant, 8ept. 9th

to 16th.

3. Holopedium giljberiim^ Zaddach. Thirty specimens, each
encased in a gelatinous globe, Sept. 7th to 16th.

4. Latona setifera ^ and ? , Straus (Weissman) . Sept. 3rd
to 14th.

5. Bythotrephes, sp. Sept. 14th. This appears to be a new
species, distinct from the Bythotrephes longimanus of

Leydig.

At the same time, together Avith these interesting species,

hitherto unknown in Britain, Mr. Beck observed and made
drawings of the following, already known to Baird as British

species, some being of i-are occurrence :

—

Sida crystallina^ O.
F. Miiller (Sti-aus genus) ; Daphnia vetida, Miiller, and D.
reticulata, Jurine ; Eurycercus lamellatusj O. F. Miiller (Baird

genus) ; Alona quadrangidaris, Miiller (Baird genus) j Pera-
cantha truncata, Miiller (Baird genus).

It appears probable that in lakes where species of the Sal-

monid Coregonus are found, there also v/ill be found the large

deep-water Cladocera, such as Holopedium and Bythotrephes,

which serve these fish as food.
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IX.

—

On some Points in the Morphology of the Rhahdo-

phora^ or true GraMolites'^ . By JoHN HOPKINSON, F.L.S.,

F.G.S.

Peofessoe M'Coy, in his ' British PalfBozoic Fossils,' pub-

lished in 1854, in describing- a graptolite from the Sldddaw
Slates and other beds, to which he gave the name of Grapto-

lites lathis, speaks (p. 4) of " transverse diaphragms " being

present near the base or proximal termination of the calycles

(hydrothecffi), and shows the position of these diaphragms in a

figure (pi. 1 B. fig. 7) which probably represents part of a

branch of Diihjmograiitus j^otuhis or an allied species ;
but it

is impossible to refer with certainty to any one species his

aggregate Graptolites latus, now universally admitted to have

been founded upon fragments of branching forms.

No further allusion appears to have been made to the pre-

sence of any dia])hragms or septa until, in 1868, I stated

(Journ. Quekett Microsc. Club, vol. i. p. 161) that I could

find " no indication of a dividing septum " in graptolites '' if

we except a few forms in which there is an impressed line

between the hydrothecaj and the periderm " (perisarc), which
I then compared to that " at the base of the hydrotheca? in the

Sertulariadaj." I accepted, however, the generally-received

view that the graptolites agree with the Hydrozoa in their

hydranths not having been cut off from the common ccenosarc

by an actual entire or perforated septum, differing thus in their

structure from the majority of the Polyzoa.

More recently Professor Allman, in his ' Monograph of the

Calyptoblastic or Tubularian Hydroids' (Ray Society, 1872),

not admitting the presence of any septum or constriction, has

compared the calycles of the Rhabdophora to the fixed nemato-
phores (sarcothecffi) of the Plumularida?. He observes (p. 179)
that '^ the denticles of the graptolite have their cavity unin-

terruptedly continuous with that of the main tube, there being-

no diaphragm or constriction of any kind at the point where
the one passes into the other ;" and, alluding to Prof. M'Coy's
observations already mentioned, he says that he " speaks of a

septum at the base of the denticles in certain graptolites, but

subsequent observations have not tended to confirm this

statement."

I have recently had the opportunity of examining an ex-

tensive collection of grajitolites made by Mr. W. Kinsey
Dover, F.G.S., from the iSkiddaw Slates, mostly from Skid-

* Read before the Eritisli Assoeiation (Section C), York, Sept. 7Ui,

1881. Au abstract appeared iu the ' Geological Magaziue' for October.
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daw and the adjacent hills, amongst which are a few speci-

mens from Falcon Crag distinctly showing internal structvire.

The species of which the strncture is most clearly defined are

Didymogrcqytus extensus, Hall, D. j^ntulus^ Hall, and Tetra-

graptus serra, Brong, {=T. hryonoides^ Hall). In several

specimens of these species the hydrotheca3 are seen to be sejja-

rated from the perisarc by a distinctly-marked septum
; and the

perisarc is, moreover, in specimens of all the three species,

seen to be jointed, or crossed by transverse septa.

In a portion of a branch of Tetragraptus serra (tig. 1) this

structure is particularly clearly seen. The specimen is pre-

served in section with its interior partly tilled in with mineral
matter differing altogether from the slaty matrix in which it

is enclosed ; and iron-pyrites has taken the place of its once
chitinous external membrane.
On the dorsal margin is the virgula

with a wavy outline. Next to this is the

jjerisarc or common canal which formed
the channel ofcommunication between the

individual hydranths, lookingwhere filled

in like a jointed tube, and where the

infiltrated mineral matter has been re-

moved, or has never been deposited, ap-

pearing as a series of rectangular depres-

sions divided from each other by trans-

verse walls or, rather, distinct ridges
;

for they do not nearly fill up the space

between the two sides of the perisarc.

The hydrothecte, where their interior is

filled in with mineral matter, are each

articulated with the corresponding rect-

angular cavity of the perisarc, a ridge

or partial septum dividing them from it; Fig-. 1.— Part of a

and where their interior is not filled in branch of Tetragraptus

they are divided from the perisarc and *^'"''^'' uatural size.

from each other by a perceptible ridge.

They are curved, springing from the perisarc at an angle of

from 30° to 40°, which gradually increases to 50°
; and they

are wider at their distal than at their proximal end, the

margin of which is of a curved form, slightly flattened where in

contact with the corresponding division of the perisarc. In
one portion their external apertures are seen. Here and there

the pyrites has filled up spaces which have probably been

caused by the contraction of the infiltrated mineral matter,

giving a few of the thecas a jointed appearance; but this is

evidently an accidental occurrence, and the regular jointing of
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the sections of the perisarc and line of junction of the thecse

with it could not be thus explained.

In the other specimens examined very similar appearances

are presented. In both Didymograjytus extensus and D.
patulus there is a jointed perisarc with thecas distinctly sepa-

rated from it. They appear, in fact, to have budded from

it as the leaves of an exogenous tree bud from the stem or

twig- which supports them, and not to have been continuous

with it as are the leaves of endogenous trees with their sup-

port. In this point it would seem that we have an analogy

with the vegetable kingdom. It is well known that in some
graptolites we frequently have the perisarc preserved without

the calycles which should spring from it ; and so may we
have a tree without its leaves, though in both cases there has

been organic connexion between the now disconnected mem-
bers. In the graptolite, as in the tree, there is no actual

septum ; there is a ridge, a constriction, occasionally forming
a very sharp line of demarcation, but in most cases scarcely,

if at all, perceptible.

This " impressed line " I first noticed in 1868 in graptolites

from the Lower Silurian rocks of the south of Scotland. In
1872 I found several specimens of the species Monograptus
hohemicusj Barr., M. Ntlssoni, Barr., and M. leintwardmensis^

Figs. 2, 2 a. DifFyrent portious of the branch of Tctragraptus serra

represented in fig'. 1, magn. 5 diameters.

Figs. 3, 3 a. Different portions of a branch of Didymograptus extensm,
magn. 5 diameters.

Hopk., in the Ludlow rocks near Ludlow, more clearly indi-

cating such a structure ; but it is not until now that I have
been able actually to see not only the external indication of a
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dividing ridge, but the ridge itself, pvojecting into the internal

cavity of the graptolite, and so clearly in some instances that

when examined under the microscope its thickness can be mea-
sured and the extent of its projection estimated. The accom-
panying figures (figs. 2, 3) are reduced from drawings thus

made with the microscope and camera lucida.

It would thus appear that in certain graptolites the calycles

seem to be completely cut off from their supporting perisai'c,

this appearance being due to a constriction or the presence

of a partially-dividing ridge, and also that in these same
forms there are at least constrictions in the perisarc dividing

it into sections, from each of which a calycle is produced.

This is the structure which generally obtains in the recent

Thecaphora ; and I therefore think that it can now no longer be
maintained that the calycles of the graptolite are not true

hydrothecse,—the conclusion arrived at from previous investi-

gations into the morphology of the Riiabdophora, and espe-

cially of the reproductive organs of certain graptolites *, that

they are the Pahcozoic representatives of the recent Hydro-
phora, thus being confirmed by specimens from rocks which
would naturally be supposed to be most unlikely to yield

fossils showing minute internal structure.

That these appearances have not been more frequently seen

is probably owing to the imperfect state of preservation in

which the Khabdophora usually occur, and the very rare

occurrence of specimens in section with the interior removed.
Mr. Dover's collection of graptolites is probably the most

complete which has hitherto been made from the Skiddaw
Slates ; and a careful examination of it might add considerably

to the hitherto-known fauna of these beds. Some graptolites

are shown by specimens in his possession to have attained a

very large size, there being many single branches of Didymo-
grapti and 'retragrapti about a foot in length, a few of which
show no signs of termination at either end. Every division

of the series has been diligently worked for fossils by him ;

but it is only from one bed, exposed at Falcon Crag, that

specimens preserved in an uncompressed state and showing
internal structure have been obtained.

* See Ann, & Mag. Nat. Hist. (ser. 4) vol. vii. p. ol7.
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PROCEEDINGS OF LEARNED SOCIETIES.

GEOLOGICAL SOCIETY.

November 2, 1881.—R. Etheridge, Esq., E.R.S.,

President, in the Chair.

The following communication was read :

—

" On the Genus StoUczharia, Dune, and its Distinctness from

Fai-l-en'a, Carp, and Brady." Py Prof. P. Martin Duncan, M.B.
Lond., r.R.S., F.G.S., Pres. R.M.S.

The author discussed in detail the characters of his Syringospha3-

ridtB, a group of Rhizopoda established by him for the reception of

the spheroidal organisms known in India as Karakoram stones.

The order Syringosphteridaj consists of spherical or spheroidal

bodies composed of numbers of conical radiating congeries of minute,

continuous, long, bifurcating and inosculating tubes, and of an inter-

radial tube-roticulation arising from and surrounding the radial

congeries. The tubes open at the surface in eminences and in pores.

The walls of the tubes consist of granular and subspiculate carbo-

nate of lime. There is no coenenchyma. In fSi/ringospJueria (fully

characterized by the author in ' Scientific Results of the Yarkand
Mission,' Calcutta, 1879 p. 10), the body is covered Avith large

compound wart-like prominences with intermediate verrucosities, or

with modifications of such structures ; and between these eminences

are shallow depressions bounded by tubes. The surface has tubes

opening upon it from the internal radial series and also from the

interradial reticulation ; there are also masses of tubes running over

it and converging on the eminences. In Stoliczl-aria, a second

genus, the surface is covered by numerous granulations, separated by
intervals about equal to their breadth. There are no pores on the

surface ; but tube-openings occur in the granulations. The central

ones, which are small, are the terminations of the very numerous

radial series, which, in section, are not very conical but nearly

straight ; and give ofl' minute off^shoots to the surrounding convo-

luted and varicose larger tubes of the interradial series, which open

towards the periphery of the granulations. There is no coenen-

chyma. The species is named Stoliczkaria (jrannlata.

The author compared the structure of the Syringosphajridte with

that of Farheria, to which they have a considerable resem-

blance in external appearance. The internal structure difters.

Parheria shows a radial series of large tubes, a system of inter-

spaces in concentric series, and a labyrinthic structure of irrogu-

larly-sha])ed chamberlets, communicating with each other and
cancellous in appearance. The interspaces are traversed by one or

more large radial tubes ; and the floor of each interspace towards

the centre is made up of the minute chamberlet structm-e, the

openings of which communicate only with the interspace beyond.

The labyrinthic structure sometimes stretches across the interspaces.
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and the radial tubes communicate at their sides with the labyrinthic

chamberlets of the lamcllie forming the floor and roof of the inter-

spaces. The continuity from the centre of the body to the circum-

ference is thus defective, and the body consists of radial tubes and

of a labyrinchic structure of a cellular and semicellular character.

The author maintained that the two structures were intrinsically

different ; and he also indicated a difference in the mineral condition

of the fossils, Parheria being always phosphatic, whereas no phos-

phate of lime could be detected in StoJkzTcaria.

November 16, 1881.—R. Etheridge, Esq., F.E.S.,

President, in the Chair.

The following communications were read :

—

1

.

" Additional Evidence on the Land Plants from the Pen-y-glog
Slate-quarry, near Corwen." By Henry Hicks, Esq., M.D., E.G.S.

The author stated that since the date of his former paper (Quart.

Jourti. Geol. 8oc., August 1881) he had ascertained that plant-

remains occurred in the slaty beds down to the base of the quarry,

though much obscured by cleavage. The larger specimens are in the

form of anthracite. Mr. Carruthers states that there is sufficient evi-

dence to show that they are the remains of vascular plants with some
resemblance to the Lycopodiacefe. Some of the fragments are from
4 to 5 inches wide, and the author had traced trunks some feet in

length. He thought they had drifted to the position where they
were now found. Leaf-markings generally are not preserved ; but,

from the wrinklings still remaining oii some specimens, he thought it

probable they had been covered with leaves spirally arranged. Some
fragments show scars arranged irregularly on the surface

; probably

these are fragments of roots. The plant seems to some extent to

combine the characters of SUgmaria, S'ujilJaria, and Lepidodendron.

Further details of the a])pcarance of the specimens were given. For
one which appears to differ from all hitherto described he proposes

the name of Berwyaia Carruthersii.

2. " Notes on Protataxites and Pacliytheca from the Denbighshire

Grits of Corwen, North Wales." Ey Principal Dawson, LL.D.,

F.R S., F.G.S.

The author stated that he had obtained specimens of the Plant-

remains from near Corwen, and that among them there were two kinds,

one dark, the other light-coloured. In the former the long cells

and woody fibres are filled with rods of transparent siliceous matter,

an<l the walls represented by a thick layer of carbon. The lighter

kind consists of the siliceous rods alone, which are thus in the same
state as the asbestos-like silicified Coniferous wood of the Californian

gold-gravels. In both the siliceous rods show traces of the irregu-

larly spiral ligneous lining of the cell-walls. From these and other

characters the author refers the specimens to his genus Prototuxites,
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which, he says, is not au Alga, but a woody terrestrial plaut. The
author did not state that Prototaxites actually belonged to the

Taxinese, but that its fossilized wood showed a resemblance to

that of some fossil Taxineae. The remains discovered by Dr. Hicks

differ, as already recognized by Mr. Etheridge, from Prototaxites

Logani, Daws. ; and the species may be named P. Hicl'sii.

Of Pacliytheca the author stated that he had specimens from the

Upper Silurian ofNew Brunswick, and these and the Welsh specimens

seem to belong to the genus JEtheotesta, Brongn., and to be nearly

allied to ^-E. devonica, Daws., from the Devonian of Scotland. These

fossils occur associated with Prototaxites, not only at Corweii, but in

the Upper Ludlow of England, in the Upper Silurian of Cape Bon
Ami, and in the Lower Devonian of Bordeaux quarry opposite

Campbellton in New Brunswick ; and as the author maintains

jEtheotesta to be a seed, and Brongniart compared it with the seeds

of the Taxinese, this may be taken as additional evidence in favour

of the Taxine or, at any rate, Gymnospermatous nature of Proto-

taxites.

December 7, 1881.—R. Etheridge, Esq., F.E.S.,

President, in the Chair.

The following communications were read :

—

1. " On some new or little-known Jurassic Crinoids." By P.

Herbert Carpenter, Esq., M.A. Communicated by Prof. P.Martin

Duncan, M.B. Lond., F.li.S., F.G.S.

The author first described in detail a species from the Great

Oolite, principally of Lansdown, and hence known as the " Lans-

down Encrinite." It was described in 1828 by Dr. J. E. Gray as

Encrinitcs {Apiocrinites) Prattii, and subsequently by Goldfuss as

Apiocrinites obconicus, and by D'Orbigny as MiUericrimis ohconicus,

whilst Bronn, in 1848, recorded it as Millericrinus Pratti. The
stem varies greatly in length and in the number of its joints ; and

from the characters presented by the fossils the author came to the

conclusion that the species was cither pedunculate or free ; and he

cited various examples of nearly allied pedunculate and free Crinoids.

The general aspect of the calyx, the component plates of which were

described in detail, is exceedingly pentacrinoid, whether it is viewed

from the side or from above ; and the arm-joints are short and

nearly oblong in outline, having pinnules alternately upon opposite

sides. The nearest allies of Millericrinus Prattii are M. Nodotianus,

d'Orb., and the var. Buchianus of M. Mimsterianus ; and of Penta-

crini the one which most resembles it in the characters of the

calyx is the North-Atlantic P. WyviUe-Thomsoni.

The remainder of the paper was devoted to the description of two

Jurassic Comatula3, namely Antedon calloviensis, from the Kelloway

Eock, described before the Society on June 22, 1881, and a new
species, Antedon latiradia, from the Great OoHte of Bradford.
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2. " Notes on the Polyzoa of tho AVeiilock Shales, Wenlock Lime-
stone, and Shales over the Wenlock Limestone. From material

supplied by CI. Maw, Esq., F.L.S., F.G.S." By G. R. Vine, Esq.
Communicated by Dr. H. C. Sorby, F.R.S., Y.P.G.S.

The author has received from Mr. Maw about 1| hundredwei2:ht

of materials washed out of the Wenlock deposits of Shropshire,

representing the contents of from (3 to 8 tons of unwashed material.

From this material he extracted the specimens of Plants, Actinozoa,

Echinodermata, Crustacea, and Polyzoa ; and he gave a tabular

synopsis of the species and their distribution, with the addition of

types from the Wenlock Limestone and of the species of Brachiopoda
referred to in a paper by Messrs. Maw and Davidson in the 'Geological

Magazine 'for 1^81.

With regard to the Polyzoa, the author remarked that below the

Cretaceous series the two great divisions of Chilostomata and Cyclo-

stomata do not hold good, and suggested that the classiiicatiou of

Palaeozoic Polyzoa should be based on the arrangement and character

of the cells, in combination with habit. The forms characterized in

the present paper were Stomatopora dissimilis^ Vine, and vars.

elongata and compressa, Ascodictyon stellahim, Nich. & Eth., A. radi-

ciforme^ sp. n., A. filiforme, sp. n. ?, Spiropora regularis, sp. n., 8.

intermedia, Vine, Diastopora consimilis, Lonsd., Ceriopora, Goldf.,

Hornera crassa, Lonsd., H.? delicatula, sp.n., Folypora't prohlematica,

sp. n., Fenestella prisca, Lonsd., G/auconome disticha, Goldf., Ptilo-

dicfi/a lance^olata^ Lonsd., P. Lonsd(dei, sp. n., (=: P. lanceoJata

auctt.), P. scalpcllum, Lonsd., P. interporosa, Vine, and P. minuta.

Vine.

MISCELLANEOUS.

On the Postemhryonic Development of the Diptera.

By M. H. VlALLANES.

Among insects, it is in the Muscidae that we observe the greatest

differences between tho lai-va and the perfect animal; and it is also

in them that the metamorphoses that take place during the pu])al

period are the most profound, which explains why exact investi-

gations upon the metamorphoses of insects have been directed

principally to these insects or to nearly allied animals. Having
repeated the work of my predecessors *, I have been able to discover

some new facts, of which I now have the honour to place a summary
report before the Academy.
When the larva becomes motionless and transformed into a pupa,

not only does the skin of the segments answering to the head and

* My investigations were made in "SX. Mihie-Edwards's laboratoiv

;

thev relate to Mvsca vomitoria.
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thorax of the adult disappear, but the skin of the whole body is

destroyed, in consequence of a degeneration of the hypodermic

cells, to such an extent that at a certain moment the animal is only

limited by a thin cuticle, beneath which is a thick layer of embryo-

nic cells, originating, as described by me in a previous communication*,

from the muscular nuclei which have proliferated, and before the

invasion of which the contractile substance of the muscular fibres

has disappeared.

The embryonic cells which almost completely fill the body of a

pupa are not derived from the muscular nuclei alone ; they are also

formed by the proliferation of the cells of the adipose body. This

function of the cells of the adipose body was uot previously known.

When a larva is on the point of becoming a pupa, numerous

daughter cells appear in the midst of their protoplasm ; subsequently

the envelope and the nucleus of the cells of the adipose body dis-

appear ; the daughter cells are set free, multiply in their turn, and

display all the characters of embryonic cells.

The return of the tissues to the embryonic state is the cause of

this very remarkable fact, that at a certain moment the pupa has

really the characters of an embryo. When we examine a section

made across the abdomen of a pupa of from two to four days stand-

ing, we observe that the body is composed of only two layers of

central cells, one forming a solid cord, composed of the epithelial

cells of the digestive tube which have reverted to the embryonic

state, the other peripheral, consisting of the embryonic cells origi-

nating from the muscular nuclei and the cells of the adipose body.

When the tissues of the larva are destroyed, the tissues of the

adult form. We know from the investigations of M. Weissraann,

that the integuments of the head and thorax are developed at the

expense of a certain number of buds preexistent in the larva, and

designated histoblasts (Imar/inalscheiben). From not having had

recourse to the method of sections, my predecessors have been mis-

taken as to the structure of these little bodies ; they are not, as has

been supposed, small saccules fiUed with cells. The histoblast, when
not much developed, appears in a section to consist of a hollow

sphere, one half of which bad been immersed in the other: we may
therefore consider it to be formed of two laminae, an internal and

an external one. The inner lamina is thick and composed of pyri-

form cells placed side by side ; the outer lamina is thin and consists

of a single layer of flattened cells. During the development of the

histoblast the outer lamina disappears, and the inner lamina in-

creases to form the integuments of the adult. The bistoblasts of

the eyes present the same structure as the others ; the following

are the only peculiarities observed in them. The inner lamina is

composed of large cells, very regularly arranged side by side, of a

cylindrical form, terminated at its outer extremity by a flattened

base, drawn out into a point at the other extremity. Each of them

is continuous by its produced extremity with one of the fibrils of

* See ' Annals,' ser. 5, vol. vii. p. 352.
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the optic nerve. Among the large cells small ones are observed.

As M. AVeissmann has shown, each of the large cells will become
one of the simple eyes, the totality of which constitutes the retina.

The small cells become the choroid cells.

My predecessors, who had not observed the destruction of the

integuments of the later segments of the larva, thought that the

integuments of the abdomen of the adult were formed by a simple

transformation of the hypodermic cells of the latter. Having already

shown that the whole of the skin of the larva disappears, I had to

ascertain how the integuments of the abdomen of the adult are de-

veloped. I have ascertained that they are formed at the expense of

the embryonic cells which fill the body of the pupa, and the origin

of which has been indicated above. These embryonic cells become
converted into hypodermic cells. This change does not take place

at all points of the abdomen at the same time ; but, in each seg-

ment, the hypodermis of the ^dult appears at first at four points,

two below and two above.

As the organs of the larva disappear, and the organs of the adult

are formed, the nervous centres undergo very important internal

modifications. Their investigation, which has not even been touched

upon, is environed with technical difficulties. I have succeeded in

overcoming nearly all of these. I have traced step by step the inter-

nal modifications that the nervous centres undergo during pupal

life ; and I shall shortly have the honour to make known to the

Academy the principal results of my researches upon this subject.

—

Comptes Bendiis, Nov. 14, 1881, p. 800.

Development of the Ovum of Melicerta. By M. L. Joliet.

The development of the embryo of the Eotatoria has hitherto

been studied only in two genera, namely in Brachionus by 8alensky,

and in Pedalion by Barrois. The mode of segmentation is still

unknown.
Although we have ascertained that the development of the winter

egg and of the male e^^ agrees generally with that of the female
summer egg, it is more particularly upon this last that our investi-

gations have been made.

Within the sac of maturation it presents, in the midst of the
germinal vesicle, a small but very distinct germinal spot. After
deposition this spot soon disappears. It did not apjjcar to me that

there was any emission of a polar globule. The first segmentation-

plane, perpendicular to the larger axis of the eg^, which is an irre-

gular ovoid, divides it into two very unequal segments. Afterwards
these two segments divide symmetrically, and so that each of them
furnishes eight of the spheres which constitute the egg in the stage

XVI. We observe only that the spheres derived from the larger

primary segment are larger than the others, and larger in propor-
tion to their distance from the animal pole. It seems as if each
of them had a certain degree of animality. During the whole
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period of the segmentation the behaviour of the nuclei and asters

is very remarkable. We also observe a movement of rotation

(already recognized by Barrois in Pedalion), vrhich tends to trans-

port the spheres derived from the small segment from the animal

pole to the opposite pole, skirting the dorsal surface, while the large

spheres give place to them and glide along the ventral surface.

At the stage XVI. the egg consists of a row of four small cells

derived from the small segment and occupying the dorsal surface, of

a row of four spheres gradually increasing in size occupying the

ventral surface, and of two rows of four cells placed on the sides,

four of them derived from the large and four from the small seg-

ment.

It is only after this stage XVI. that the dorsal and lateral cells

begin to multi})ly much more rai)idly than the ventral ones and to

spread over their sides. In proportion as these small cells glide over

the surface of the large ones the latler sink by an oscillatory move-

ment, which at first removes the smaller ones, until finally the last

and hirgest of them slips in its turn beneath the former ones, leaving

an orifice (the blastopore), which remains visible for some time,

almost exactly at the spot where the mouth will afterwards be

formed.

Even by the situation it occupies from the moment of the closure

of the blastopore, it is easy to see that the last sphere enveloped

corresponds to the intestine, which it wiU serve to form, if not en-

tirely, at least in great part.

In the same way, by the manner of their inclusion, the two fol-

lowing large spheres will be upon the ventral surface of the former,

in the situation that will be occupied by the genital glands. Sub-

sequently, when the spheres come to divide and subdivide, this

arrangement Avill become very obscure ; but for a certain time after

the closure of the blastopore it remains perceptible, and shows that

the embryo is formed, if not of continuous lamellie, at least of

masses of tissue which obviously correspond to the cndodcrm, meso-

derm, and ectoderm of the higher animals, both by their position

and their destiny.

When the subdivision has been carried to its last limit, the e^g

appears as a finely moruloid mass, in which we can recognize

only an outer light layer and a dark central one. The cephalic

region always remains lighter. "We can no longer distinguish the

blastopore.

Soon afterwards an oblique furrow, which constricts the mass and

separates the tail, appears on the side and along the ventral surface ;

the tail is thus folded under the ventral surface and directed towards

the head, as in the embryo of Brachioaus and Pedalion.

About the level of the extremity of the tail a depression appears

in the cephalic mass. I do not know whether this corresponds to

the depression described by Siiiensky in Brachionus ; but it indicates

the appearance, not of the mouth, but of tlie vibratile pit situated

below the lip in the adult. A little later, and a little higher up, the

mouth makes its appearance as a depression wliich no doubt sinks
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far enough to form the mouth, but certainly not sufficient!}' to form
the mentum. Still later, and also upon the back, the cloaca will

be formed by an invagination of the ectoderm ; and this, although

very long in the adult, is still very short in the larva, and remains

reduced to a simple emargination in the Floscularke. The cephalic

region is soon bounded by a slight fold, which indicates the margin
of the chitinous covering. The eyes make their appearance as two
red points ; cilia begin to move, at first upon the infrabuccal pit,

then upon the mouth, and finally upon the top of the head, where
they form a sort of circlet. The armature of the mastas is formed,

the tail withdraws by degrees towards the extremity of the e^^, the

envelope of which it finally ruptures. It has already been described

by several authors ; and I shall dwell only upon this fact, that, like

the larva of Lacimdaria figured by Huxley, it presents cilia upon
three points of the body—a continuous and scarcely sinuous circlet

placed above the mouth, a second circle surrounding this circlet and
the mouth, and extending even over the vibratile pit, and, lastly, a

tuft of cilia at the extremity of the tail. The larva remains active

for several hours, and then attaches itself by means of the glands

contained in its tail. It is then that it begins to collect in the

vibratile pit the minute particles suspended in the water. These it

mixes with the secretion from a gland, hitherto taken for a ganglion,

and, according to the judicious observations of Gosse and Williamson,

forms of them those little balls which, when juxtaposed, constitute

the tube that it inhabits.

—

Comptes Rendm, November 21, 1881,

p. 85G.

On a Yellow Varieft/ of the Common Ed (Anguilla vulgaris, FL).

By Dr. Heixrich Bol.vx, of Hamburg.

On the 2nd July, 1879, a very interesting, pure sulphur-yellow

variety of our river-eel, which had been taken in the Elbe near

Hamburg, was brought to me for the aquarium of our Zoological

Garden here. This first example was followed by thirteen other

similar ones in the interval between the 4th September and the 9th

October of the same year. In the summer of the present year

(1880) the occurrence of the yellow eels in the Elbe was repeated.

On the 5th '^hxy I received two specimens, and then gradually, up

to the 13th August, seven others.

Only the eel first captured, which is still living in the aquarium,

is pure yellow without black spots. It is about 32 ccntim.

(13 inches) long. Its upper surface and sides are of a beautiful

light lemon-yellow ; the muzzle is rather more orange-coloured. In

the hinder half of the body, and especially the tail, there are on the

sides numerous whitish spots in the yellow. The whole underside

is whitish and shining, while the yellow parts of the body are dull.

The fins are pale yellow and so translucent that the finer blood-

vessels may be detected in them with the naked eye ; in the same

way the blood shows reddish through the skin on the whitish lower

Ann. & Mag. N. lUst. Ser. 5. Vol ix. 5
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jaw ; and at the base of the tail, below the vertebral column, the

pulsating movement of the blood passing from behind forwards in

the subcaudal veins can be distinctly recognized.

The eyes of our animal are smaller than in the normal state, and

therefore appear rudimentary. They are reddish violet ; their back-

ground is without pigment, so that it appears red ; on the other

hand, dark pigment exists in an equatorial zone (taking the normal

axis of the eye as axial) ; of course, however, these conditions can-

not be ascertained with perfect certainty in the living animal.

As the yellow colour of this eel has remained unaltered to the

present time (20th September, 18S0) we have in it an example of

the very rare case of leuccethiopism in a fish. Although the other

yellow eels were at the first glance very like the one just described,

they have proved very difl:ereut from it in their whole behaviour.

All had black spots upon a lighter or darker ground, and these spots

were distributed either only upon the upper part of the head, or also

over parts of the back. The eyes were always normal. In size

the animals did not essentially differ from the first-mentioned eel.

The thirteen animals of this kind received by our aquarium in the

course of the year 1879 all changed their colour by the winter
;

they gradually became darker and darker, until at last they had
acquired the coloration of normal eels. This is the more remark-

able as there were among them animals which, with the excejition

of the blackened head, were perfectly pure yellow, exactly like the

above-described albino. The nine eels received by our aquarium
this summer (18S0) were likewise spotted with black upon a yellow

ground. As yet they have not changed colour.

Similar yellow black-spotted eels have been observed several

times besides the present cases. In the literature of the subject I

find only one case. Erandt (Bull, de I'Acad. de St. Petersb. vol. x.

1852, p. 13) and von Siebold (Siisswasscrfische von Mitteleuropa,

p. 19, note) mention an eel presented by Dem. Taghoni to the Paris

Museum, which was pale brownish yellow (nankeen-yellow) and
normally coloured only at the extremities of the nose and tail. The
colour of the eyes is not stated in the description given by Meuuier
(in D'Orbigny's Dictionnaire d'Hist. Nat. tome i. 1841, p. 249).

Brandt calls this the only example of a leucotic fish.

According to an oral communication, Prof. Mobius, of Kiel, re-

ceived a similar female eel, fully ^ metre long, on the 29th May,
18G8 ; the animal had normal eyes.

According to a report in the public papers another eel of the kind

was recently taken in a piece of water to the south-east of Bremen.
In answer to a letter of inquiry addressed to the [former] possessors,

MM. F. Klevenhusen & Co., of Bremen, those gentlemen have given

me the following information about this fish :—The eel was exactly

the colour of a goldfish and had black eyes ; it had four or five

black spots in the neighbourhood of the head ; the belly also was
darker than the back, so that in water it appeared as if the eel was
lying on its back. The animal has been presented to the Bremen
Museum ; in spirit it has lost its red colour and become yellow.
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Further, as regards the occurrence of leucotic fishes, Brandt, in

the memoir above cited, describes a sterlet {Acipcnser ruthcnus),

one foot in length, which was kept in the basin of the fountain of
the Winter Garden at 8t. Petersburg, and had been brought there
from Nischnij-jSTovgorod. With the exception of an inner silvery

border, the iris was destitute of black pigment, so that the eye in

front appeared for the most part veined with red, in consequence of
the vessels shining throiigh. With the exception of the very light

pale grey this, the ground-colour of the fish was pale brownish
orange, with a flesh-coloured tinge on the sides and belly, while the

somewhat darker dorsal surface had a yellow tinge,

Siebold (I. c. p. 18) mentions a loach {Cohltls harhatula) of a pale

reddish colour and with a red pupil, which he found in the fisli-

market at Munich ; and in the same place ho cites Ealdner, who
describes a white burbot {Lota vulgaris) and a pale loach {Colitis

harhatula). These are the few examples of leucasthiopism that are

known to me.

Consequently the occurrence of an albino eel (such as that above
mentioned), as well as such an abundant appearance of yellow eels

with black spots, have been previously unknown.

—

Archiv fior

Naturgeschiclite, Jahrg. 47 (1881), p, 136.

On the Origin of the Central Nervous Sgstem of the Annelida.

By Prof. Kleinenberg.

The author gives a summary of the results obtained by him in

studying the development of the Polychaeta, upon which he proposes

hereafter to publish a more extended memoir with figures. At
present he confines himself to making known the development of a
single species, the larva of Lopadorhijnchus., until its transformation

into the perfect animal.

The most interesting point in the present communication is the

discovery of the circular nerve of the vibratile organ of the larva,

and the investigation of the development of the central nervous

system of the perfect animal. The author has found that during

the transformation of the larva into the perfect animal the circular

nerve disappears completely, together with the vibratile organ ; and
the rudiments of the typical central organs are not derived from the

transformation of the circular nerve, but originate from other parts

of the ectoderm. Consequently the nervous system of an Annelid

is not homologous with that of its larva. Kleinenberg thinks that

the larvae of the Annelida possess only the central anterior nervous

system of the Coelenterata, but that the perfect animals have central

organs proper to them ; so that " the organ of the inferior type ori-

ginates and functions in the larva, but is eliminated and replaced

by new formations in the adult animal."

—

Atti delta 11. Accad. dei

Lined, Iransunfi, vol. vi. p. 15, 1881.
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How Orh-weaving Spiders mal-e tlte Frameworl: or Foundations

of Webs. By the Rev. Dr. H. C. McCook.

Eev. Dr, H. C. McCook said that he had given attention during

the past summer to the mode of constructing webs prevailing among
orb-weaving spiders. He had been led to make some special studies

of the extent to which air-currents are utilized iu la3-iag the foun-

dation-lines upon which the orbs are hung by a remark of Rev. 0.

Pickard Cambridge in his work on the Spiders of Dorset*.

"Spider-lilies," he says, "may frequently be observed strained

across open spaces of many feet and even yards in extent. This has

been explained by some naturalists to have been done by the help

of a current of air carrying the thread across. I cannot, of course,

say that it has never been thus effected, though I have certainly

never myself witnessed it. I have, however, on several occasions

seen a spider fix its line, then run down to the ground, across the

intervening space, and so up the opposite side, trailing its line as it

went ; and then having hauled in the slack, it fixed the line to the

desired spot. This I believe to be the usual mode of proceeding in

such cases."

Dr. McCook was satisfied that on both the above points this dis-

tinguished araneologist had failed to possess himself of all the facts
;

but he took up tlie points in ([uestion anew during the summer, and

made notes of liis studies. His previous opinion was fully confirmed.

He had in a great number of cases observed orb-weavers passing

from point to point by means of lines emitted from their spinnerets

and entangled upon adjacent foliage or other objects. These mimic
" wire-bridges " were of various lengths, owing to the direction of

the wind and the relative positions of the spider and the standing

objects around it. Lines of two, three, and four feet were frequent

;

lines of from seven to ten occurred pretty often ; he had measured

one twenty-six feet long, and in several cases had seen them strung

entirely across country roads of from thirty to forty feet. Many of

these lines he had seen carried by the wind directly from the spiders'

spinnerets, had observed the entanglement, had seen the animal

draw the threads taut and then cross upon them. That all the

lines were similarly formed and used he had no doubt.

It was more diflicult to determine the other question, viz. whether

the lines used for the foundations of orb-webs were formed iu the

same way. Undoubtedly such lines are often made precisely as

asserted by Mr. Cambridge. Dr. McCook had many times observed

this ; he had seen an orb-weaver after traversing a considerable

space by a series of successive bridge-lines settle upon a site between

the forked twigs of a bush, and carry her foundation- lines around

in the manner described. Eut, on the other hand, he was prepared

to say that the air-laid bridge-lines were also used for the founda-

tions or f]-ames of orbs.

J . First, he had observed that the hours in the evening at which

* Vol. i., IiUrodiicticn, p. xxi.
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the greatest activity in web-weaving began were those in which
also began the formation of the bridge-lines. The latter action
quite invariablj' preceded the former.

2. Again, a study of the foundation-lines of many webs gave
more or less conclusive evidence that they were laid by the aid of

aii'-currents. For example, the webs of some species, as Acrosoma
mitrata, A. spinea^ and ^-1. ruc/osa, were frequeiitly found strung
between young trees separated by two or three yards. That these
builders might have dropped to the ground, crept over wood, grass,

and dry leaves, carrying the thread in the free outstretched claw,
is, perhaps, not impossible, but did not seem at all probable to the
speaker, although short spaces over smooth surfaces might well be
cleared in this way. One web he found spun upon lines stretched
from the balustrade of a bridge that spans a deep glen in Pairmount
Park to the foliage of a tree that springs out of the glen at least

twenty-fivo feet below. Unless foundations were formed by line-

bridging the interspace of a yard or more, it must be inferred that

the spider had droj)ped from the balustrade to the glen, crossed the

interval to the trunk of the tree, ascended it, and, having made the
detour of nearly sixty feet to the point directly opposite that from
which she started, drawn her long line taut, and so completed her

foundation. Dr. McCook thought that such a supposition could not
be entertained, and it was clear that a breeze carried the line across

from the spider's spinnerets.

Even stronger examples of circumstantial evidence were noted.

Very man}' webs of Tetra(jnatha extensa and T. r/raJIafor were seen

spread upon bushes overhanging pools and streams of water ; others

were seen stretched between separated water-plants, or from such
plants to the shore. Either the foundation-lines were borne by air-

currents, or the spiders must have crossed upon the water, carrying

their lines. The latter supposition is not wholly untenable, the

speaker thought, but would hardly be raised by any one who had
studied the spinning-habits of the creature.

One other example may be cited. At Cape May, by the Landing,

where pleasure-boats used for sailing upon the inlet are stored, there

is an immense colony of Epeiroids, chiefly Ejjcim strix, E. vulgaris,

and E. domidliorum (Hentz). Great numbers of these spiders had
their lines strung between the opposite, exterior walls of the boat-

houses, which are built upon piles driven into the water. These
lines were about 9 feet long, stretched over the water at heights

varying from 1 to 10 feet. Most of them passed from wall to wall;

many were fastened at one end upon piles and sticks driven here and
there between the houses. Even if one were to admit that Tetnt-

gnatha could carry a free line over the smooth surface of an inland

pool, it is past belief that the above-named Epeiras performed

the same act upon the rough waters of an inlet of the Atlantic

Ocean. The only reasonable conclusion is, that bridge-lines were
formed by air-currents.

3. It was greatly desired that to the aljove cases of circumstantial
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proof might be added actual observ^ations of the use for foundations

of those lines stretched by air-currents. Three sunamer eveuings

were devoted to obtaining this result, without complete success. On
one evening the observer was interrupted and called off at the very

critical period of his observation ; on the other two evenings the

wind was unfavourable. But some valuable results were obtained,

and the webs of three adult individuals of Epeira striv, one male

and two females, were selected, the den or nest of each spider

located, and the web entirely destroyed, including the foundation-

lines. The latter precaution was made necessary by the fact that

orb-weavers had been noticed to use the same foundation-lines, for

many days, for the erection of their new webs. Young spiders had
been seen on several occasions to utilize the radii and foundations of

abandoned webs of adults as the frame-lines of their small orbs.

The great value which may attach to these old foundations appeared

strikinglj" in subsequent studies, and also the difficulty if not impos-

sibility of procuring suitable foundations for the webs of large

spiders without the aid of the wind.

Two of the webs (one of the females') were so situated that the

prevailing air-currents so carried the lines that they could not pos-

sibly find an entanglement. In consequence, neither of these spiders

succeeded, during two entire evenings, up to half-past ten o'clock, in

making a web. They frequently attempted it in vain. One, which

was more closely watched, was in motion during the whole period,

passing up and down, from limb to limb, apparently desirous of

fixing her orb in the former site, but completely confused and foiled.

The site was one, moreover, which would have allowed her to carry

around a thread with comparative ease, being a dead sapling that

forked near the ground. The spider domiciled during the day on the

ground, but had her orb at the top of the forks, a height of G feet.

Thus the space to traverse in passing from the top of one of the

forks to a similar point on the opposite one presented comparatively

few difficulties. But no attempt was made to carry the line around;

and as the wind had evidently not changed during the night, no web
appeared upon the tree in the morning. During the next evening

the same restless movement along the bare limbs of the sapling

was repeated, and was terminated at a late hour by a rare accident.

A large moth, attracted by the lantern, became entangled upon a

single short thread strung between two small twigs, whereupon

E. strix pounced upon it, swathed and fell to feeding on it. Next

morning a tiny orb-web had been built around the shell of the moth

at the point of capture.

During both evenings this spider at frequent intervals poised

herself at the extremity of twigs, and emitted threads from her

spinnerets Avhich entangled upon some of the short twigs, but never

upon the opposite fork, as the wind was steadily contrary. Xo
other entanglement was secured, as there was no object in the direc-

tion of the wind for a great distance. However, Dr. McCook could

at any time obtain an entanglement upon his hand by arresting the
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thread. By imitating the motion of a swaying leaf or limb, the

spider was caused to perceive the attachment and immediately ven-
tured upon the line. Once the thread fastened upon the observer's

face, and the animal was allowed to cross the line (4 or 5 feet) until

within a few inches of the face, when she took in the situation, in-

stantly cut the line and swung downward and backward over the

long arc, and, after a few oscillations, climbed up the line to the

point of departure. Her willingness to use the air-currents for

making transit-lines was thus quite as manifest as her inability.

The third spider exhibited a like behaviour.

4. The third individual, a male, did not attempt to spin an orb in

the former site ; the wind was unfavourable, but there would not

have been much difficulty in carrying a cord around. He came out

of his rolled-leaf den at 7.20 p.m., and for more than an hour laboured

to secure a web foundation. He was located upon a dead end of a

bough of a tree with many branching twigs. As with the former

individual, so with this : many efforts were made to obtain founda-

tions by sending out threads from the spinnerets ; and to this end he
tried most of the numerous points of the twigs covering the territory

which he seemed to have chosen as his general range. One of these,

a little pendant which hung in the centre of the group, was taken

as the basis of a most interesting operation. The spider dropped

from the pendant by a line 3 or 4 inches long, grasped the line by
one of the second pair of feet, and rapidly formed a triangular basket

of threads by connecting the point of seizure with lines reaching to

the feet of the remaining second and the third and fourth pairs. In

this basket he hung head upwards, the body held at an angle of

about 45°, the two fore feet meanwhile stretched out and groping

in the air, as though feeling for the presence of obstructions, of

enemies, or of floating threads. At the same time he elevated his

spinnerets and emitted a line, which was drawn out at great

length by the air and secured no entanglement. The body of the

spider had a gentle lateral oscillation, which appeared to the observer

to result from a voluntary twisting of the central rope by the animal,

but may have been caused by the air ; the effect, in either case, was
to give the line a wider swing and much increase the chances of

entanglement.

However, there was no entanglement, and the spider dropped

several inches furtlier down, and repeated exactly the process as

described above. This was repeated again and again ; and when the

observer allowed the line to attach to his person the spider at once

proceeded to satisfy himself of the fact, and then to venture a

crossing. In all these actions there was evidence of a habitual

mode of securing transit by bridge-lines.

During the intervals of these attempts, and indeed preceding them,

the spider passed back and forth along all the branching twigs,

leaving behind him trailed threads or lines connecting the ends,

many of which seemed to be purely tentative. At last a central

point was taken, a sliort thread dropped therefrom aud attached to
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• one of these tentative lines. The confused network of circumjacent

lines was gathered together in a little flossy ball at the point of

union, which was now made the centre of the orb, the first drop-

line and the two divisions of the cross-line constituting the three

original radii. From there the spider proceeded to lay in the radii

and complete the orb. The speaker described this process in full,

as illustrated by the industry of this and other individuals. The
time occupied in constructing the orb proper was half an hour,

while the work of prospecting for and obtaining a foundation con-

sumed more than an hour. Even then the orb was very irregular,

and showed decided traces of the want of the usual well and
orderly laid foundations. An examination of a number of web-sites

which had been marked upon the same grounds showed that, in

every case where the surroundings had allowed an easy and good
entanglement by the wind, the spider had made webs at an earlj'

hour, and with straight and regular foundations.

Dr. McCook concluded that the above observations, although not

wholly conclusive in themselves, were sufficient warrant for the be-

lief that air-currents have a large part in placing the original frame-

work or foundation-lines of orb-webs, and that spiders habitually

make use of them for that purpose. He doubted, however, whether
there was any thing like a deliberate purjiose to connect the point of

occupancy with any special opposite point. It seemed to him that

the spider acted in the matter very much at haphazard, but with a

general instinct of the fact that such behaviour would somewhere
secure available attachments. Many of her bridge-lines were evi-

dently tentative and were chiefly at the mercy of the breeze, although

some observations seemed to indicate a limited control of the thread

by manipulation.

He added that on previous occasions he had actually observed the

laying in, by air-currents, of lines which were immediately used for

foundations. The above studies had l)een undertaken simply to

verify such studies, and because he had retained but the briefest

notes of former observations. While this use of air-currents is cer-

tainly placed beyond doubt, it is as cei'tainly not the only mode of

laying foundation-lines, and is dependent very much upon the site

chosen, the condition of the wind, the abundance of prey, &c. Webs
built in large open spaces are perhaps always laid out by bridge-

lines ; in more contracted sites the frame-lines are generally carried

around, and often a foundation is the result of both methods*.

—

PrOG. Acad. Nat. Sci. PhilacL, Oct. 4, 1881.

* Since these notes were communicated, a copy of ' Nature ' (Sept. 22,

1881) has been received, in which it is said tliat Mr. Cambridge, in the

second volume of his 'Spiders of Dorset,' modifies the opinion above

quoted concerning the influence of air-currents. I have not yet received

that volume, but make this statement on the authoritv of the journal

referred to.— II. C. McC.
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X.— On so7ne neiv Species of Corals.

By Bryce Wright, F.Z.S. &c.

[Plates II., III., & IV.]

Of all the Hydroid Zoophytes few are more remarkable for

their structure or conspicuous for their beauty of form or rich-

ness and variety of colour than the hydrocoralline Stylas-

teridse.

Of one genus of this group, Disfic/>opo7-a, a considerable

number of species are now recognized
; but, owing to the

fragile texture of the hydrojjhyton and the great depths they
inhabit, i. e. 80 to 300 fathoms*, only fragments of some
species have been hitherto obtained. After having had many
examples under examination, principally those of -Disttchojyora

coccmea andZ). vwlacea, I find that these splayed corals rarely

attain to any size, 3 or 4 inches being the average height of

full-grown specimens. I was therefore much pleased, when
examining the extensive and beautiful series of natural-history

and other objects collected by Lady Brasscy during the well-

known voyage of the yacht ' Sunbeam ' in 1876, to find

amongst others two perfect examples, each of an undescribed

specieSj new to science, which throw considerable light upon

* Count de Pourtales, Mem. Mus. Conip. Zoul. Harvard Coll. Cambridge,

U. S. A., vol. ii.

Ann. & Mag. N. Hist. Ser. 5. Vol. ix. 6
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the form and structure of these corals, and show that the

Distichoporidffi fall into two natural divisions, each characte-

rized by the foliations of their branches—those in D. Brasseyi,

D. Allnuttij and D. irrecjularis being more or less solid and
rounded, and those in D. violacea, D. coccinea, &c. being

compressed and broad, shelving off at the edges, and more
displayed (" gladiiform").

The only fossil species known {D. antiqua, Defrance) is

found in the Tertiary deposits of France—the habitats of the

living species being the Gulf-stream and in and about the

West-India Islands and Florida, for D. nitida^ Verrill, and D.
cervinaj D.foUacea, D. sulcata, D. harhadiensis, and D. con-

torta, of Pourtales. Most of these species are of a whitish tint,

with the exceptionof D. /oZ/acea, which is a pale pink-orange,

whereas those inhabiting the Pacific are much more vivid in

their colours:—D. violacea, Pallas, from Fiji and its vicinity,

violet
J
D. coccinea, Gray, from the Marshall group, deep

crimson j and D. rosea, Kent, East Australia, of a pale rose-

colour. D. irregularis, Moseley, from Zamboanga, in the

Philipi)ines, is of a light pink, and the two species herein de-

scribed are of a fuscous or deep foxy-red orange and of a

pinkish orange respectively. Lady Brassey's specimens come
from the Gilbert Isles, near the equator, and were presented to

her by his Hawaiian majesty King Kalakaua. Two frag-

ments, apparently undescribed, in the British-Museum collec-

tion may probably come from some of the Pacific islands and
belong to the same division as those now described.

The bathymetrical position from which Lady Brassey's

specimens were procured has unfortunately not been recorded,

but they must have been, I think, obtained by diving, not by
dredging ; and as Sir Wyville Thomson, in the deep-sea

dredging expedition in the ' Challenger,' obtained a solitary

fragment at a depth of 10 fathoms, it seems feasible to suppose
that the depths they inhabit in the southern seas are not so

great as in those of the Mexican Gulf, more especially as

the colours are so much brighter. The area over which the

Distichoporidai extend is from^N. lat. 20° to S. lat.30°,W. long.

150° to 180°.

Transverse and vertical sections of the branches (see PI. IV.)
show that the gastropores and dactylopores vary considerably

in their relative gradation of sizes and in their arrangement,

both forms of zooids being regularly and irregularly distri-

buted even in the same species (see figs. 6 and 6*, PI. iV^.).

These pores are enclosed by a compact network varying in

the size and disposition of the meslies according to tlie respec-

tive species; in their immediate vicinity the walls of the
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tubuli or canals are thicker than towards the extremities,
and the enclosed coenosarc is much denser, and opaque. The
broken stems from which the sections were cut, exhibit
immediatelj around the pores a dense white opaque body ; and
thence to the outside of the branch the peculiar colour of
the coral obtains. These colours disappear in the microsco-
pical sections.

HYDROIDEA.

Section Hydrocoeallin^, Moselej.

Fam. Stylasteridse, Lamarck.

Genus DiSTlCHOPORA, Lamarck.

Disticliopora Brasseyij nov. sp.

(PL II. fig. 1, PL IV. figs. 3, 4, 4*, 4**.)

Coenosteum a deep red, tinted or slightly mottled with
orange at the extremities of the stems and adult branches,

paling ofif into white and pale orange-yellow, basal portion of

coral moderately solid
; branches long and erect, slightly tortu-

ous, not so curved or foliaceous as in most of the other species

rounded but slightly compressed in the plane of the llabellum

termination of main branches bilobed and occasionally trilobed

lateral branchlets not frondose; but chiefly elongate and
obtusely pointed or clavate, moderately distant from each
other ] main stems closely set together. Surface of coenosteum
very minutely and tortuously canaliculated, as in the vertical

section. The pore-rows in this and the transverse section ex-

hibit the gastropores rather irregularly spaced and outlinv.d,v,'ith

the dactylopores slightly intermixed. Pore-rows sinuated

very inequilaterally on each side of the flabellum. Stellate

prominences or ampullas (vermes stelliformes, Lamarch)
abundant on the front and sides of branches, largely deve-

loped, hollow, and finely pustulated and prominent. These
ampulla are of late growth, when the organism was tally

developed, since, while frequently occurring in proximity to

the poriferous lines, they are never or very rarely intersected

by them. Fig. 4**, PL IV., illustrates this very well, showing
two separate ampulla with the poral line running between.

The back of the coral is free from this arrangement. The
figures in Plate IV. represent a frond of this species reduced

to ^, to illustrate the form of branches as compared Avith those

of i^. Allnutti ^w^\. D, coccinea, both figured natural size.

Height of specimen 16 inches, width 20) inches.

Hah. Gilbert Islands.

G*
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This unique coral is the largest and most perfect example

known. Unfortunately, during the voyage of the ' Sunbeam'

a few of the fronds at the left side were broken off; otherwise

its width would have been 3 or 4 inches more.

Distichopora AUnut(i\ nov. sp.

(PI. III. figs. 1 & 2, and PI. IV. figs. 5, 6, 6*.)

Coenosteum fuscous orange-red in colour, paling towards

the extremities, infundibuliform, the branches ramifying from

a massive solid stem
;
base very compact ; branches stout,

bulbiform, nearly circular, moderately ramose, with the ex-

tremities flattened, obtusely furcate ; the younger and lateral

branchlets more acutely pointed ; main branches closely

packed, giving a very stout appearance to the entire

coral. Surface of coenosteum more coarsely canaliculated

and granulate than in D. Brasseyi, corresponding to the

vertical and transverse sections (PI. IV. figs. 6, 6*)
;
poriferous

zones on flabellar edges
;
gastropores closely placed to each

other, with minute dactylopores on either side. Ampullse

small, flat, separated, forming a broad stellate mass, more
conspicuous on the younger branches than on the older ones,

placed towards the edge of the flabellum. Walls of canals

thicker than in D. Brasseyi or D. coccinea. Canalicular

meshes rather large. One of the fronds is figured life-size,

with transverse section. Longest axis 9 inches, shortest 8

inches. Height in all 4^ inches.

Hah. Gilbert Islands ?

Figured \ natural size.

On*^ portion, that coloured white, has been overrun with

some hydroid Actinian polyp.

Disticliopora coccinea^ Gray.
(PI. IV. figs. 7, 8.)

I figure a frond and section of D. coccinea, to show its struc-

ture in comparison with the two preceding species, as they

appear to indicate different groups of this genus. In the one

the branches are rounded ; in the other {D. coccinea and D.
violacea) they are compressed, somewhat broad, with shelving

edges. In the former the gemmation takes place more late-

rally than in this species, where the main centres of the stem
have a series of small compressed tubercles. Dr. Gray
suggests that these may be the commencement of new
branches, which a specimen in the British Museum seems to

confirm.

Many examples of D. coccinea appear to be complete corals.
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from showing a white portion on the stem below the ordinary

deep-crimson coenosteum. This is sometimes ilkisory, and
does not always represent the true base of the coral, but is

simply dead matter, caused by the solidification of the coeno-

sarc, the frond (perfect in itself) being only a portion of the

entire coral.

ANTHOZOA.
Amongst the numerous varieties of Anthozoan zoophytes

of the Eupsammidean types contained in the Brassey col-

lection is one which I am unable to refer to any recognized

genus, its affinities lying between BalanophyUia and Den-
drophyllia. Like the former genus, it is free, simple, and
erect ; but the septa do not coalesce in either of the three

examples, nor are they so many in number, or the columella

so massive and well developed ; and in the latter genus the

corals are imbedded on either side of the branches ramifying

from the main stem. The coenenchyma overrunning the knoll

upon which the corals are based is probably less an integral part

of the animals themselves than a secretion laid down to render

compact the decomposed trap-rock upon which they stand, so as

to give them a firmer hold. There being no genus known to

which it can be assigned, I have erected it into a new one,

which I have much pleasure in dedicating to its discoverer,

Lady Brassey.

Fam. Madreporaria Aporosa.

Subfam. EupsAMMiDJE, Lamarck.

Genus Brasseyia, Bryce Wright.

Brasseyia radians , nov. sp. (PL IV. figs. 1, 2.)

Corallum isolated, simple, erect, placed on the summit of a

massive irregular-shaped block, the coenenchyma being con-

fluent between the corallites and over the entire mass, which

has grown upon a decomposed trap-rock. The whole of this

basal portion is incvusted with numerous marine organisms,

Polyzoa, Herpida^^ Sjnrorhisj&c. Corallum simple, irregular in

form, rugose, swollen at the base, and contracting towards

thecalice, ovoid ;
longest axis of largest coral at base 1^ inch,

at calice 1 inch ; height 2 inches. Costaj broad, finely punc-

tured or granulated, without cross bars. Epitheca dense,

walls thick. Periphery ovoid and indented, irregular in out-

line. Fossula deep; columella spongious, occupying about
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half the cup. Septa plain, margins simple, surfaces level

with top of opening
;
primaries sloping forwards and down-

wards to the columella, arranged in live cycles of 2-3 systems;

interseptal loculi open^ free from trabeculte. Colour cloudy

white below the live portion of the coral, which is a chestnut-

brown.
Extreme height 4| inches ; length of largest corallite 2

inches ; circumference of stem 5 inches.

Hab. Southern Seas. The ])recise locality is not known.

BalanopJiylUa Kalcikauai. (PL III. figs. 3 & 4.)

This species is represented by two examples, the largest one

situated on the base of the coral just described, the other

fixed to the side of one of the specimens.

Corallum simple, tall, subcylindrical ; base large, spreading,

adherent, slightly tubcrculated, wrinkled. Costa? granulated,

without cross bars
;
pellicular epitheca thin. Calice ovoid,

walls thick; columella prominent, spongious, porous, well deve-

loped. Septa in b-Q cycles, coalescent (as in figure), margins

sinuated, surfaces granulated.

Height of largest example 1^ inch.

Hab. South Seas. Precise locality unknown.

EXPLANATION OF THE PLATES,

Plate IL

Distichopora Brasseyi, Bryce Wright, ^ nat. size.

Plate III.

Fig. 1. DisticJiopora Allmifti, Bryce Wright, front view, | nat. size.

Fiff. 2. Distichopora AUnutti, Bryce Wright, side view, J- nat. size.

Fig. 3. £ahtnopIu/l/ia Kaiakauai, Bryce Wright, nat. size.

Fig. 4. Opening of calice of £. Kaiakauai.

Plate IV.

Fig. 1. Brasseyia radians, Bryce Wright, ^ nat. size.

Fig. 2. Calice of Birissegia radians, uat. size.

Fig. 3. Frond of Distichopora Brasseyi, \ uat. size.

Fig. 4. Transverse section of Distichopora Brasseyi.

Fig. 4*. Vertical section of Distichopora Brasseyi.

Fig. 4**. Section across two ampulla} and poriferous zones.

Fig. 5. Frond oi Distichopora Allnatti, nat. size.

Fig. 6. Transverse section of Distichopora AUnutti.
Fig. 6*. Vertical section of Distichopora AUnutti.
Fig. 7. Frond of Distichopora coccinca, nat. size.

Fig. 8. Ti'ansverse section of Distichopora coccinea.

Fig. 8*. Vertical section of Distichojwra coccinea.
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XI.— Classification of the Dinosauria

.

By Prof. O. C. Marsh*.

In the ]\Tay number of tlie ' American Journal of Science '

(p. 423), I presented an outline of a classification of the
Jurassic Dinosaurian reptiles of this country which I had
personally examined. The series then investigated is depo-
sited in the museum of Yale College, and consists of several

hundred individuals, many of them well preserved, and repre-

senting numerous genera and species. To ascertain how far

the classification proposed would apply to the material gathered
from wider fields, I have since examined various Dinosaurian
remains from other formations of this country, and likewise,

during the past summer, have visited most of the museums
of Europe that contain important specimens of this group.
Although the investigation is not yet complete, I have thought
the result already attained of sufficient interest to present to

the Academy at this time.

In previous classifications, which were based upon very
limited material compared with what is now available, the

Dinosaurs were very generally regarded as an order. Various
characters were assigned to the group by Von Meyer, who
applied to it the term Pachypoda ; by Owen, who subsequently
gave the name Dinosauria, now in general use ; and also by
Huxley, who more recently proposed the name Ornithoscelida,

and who first appreciated the great importance of the group,

and the close relation it bears to birds. The researches of

Leidy and Cope in this country, and of Hulke, Seeley, and
others in Europe, have likewise added much to our knowledge
of the subject.

An examination of any considerable portion of the Dino-
saurian remains now known will make it evident to any one
familiar with reptiles, recent or extinct, that this group should

be regarded, not as an order, but as a subclass ; and this rank is

given to it in the present communication. The great number
of subordinate divisions in the group, and the remarkable

diversity among those already discovered, indicate that many
new forms will yet be found. Even among those now known
there is a much greater difference in size and in osseous

structure than in any other subclass of vertebrates, with tlie

single exception of the placental JMammals. Compared with

the Marsu})ials, living and extinct, the Dinosauria show an
equal diversity of structure, and variations in size from by

* Communicated by the Author, having been read before the National

Academy of Sciences, at the Philadelphia meeting, November 14, 1881.
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far the largest land animals known (50 or 60 feet long) clown

to some of the smallest, a few inches only in length.

According to present evidence, the Dinosaurs were confined

entirely to the Mesozoic age. They were abundant in the

Triassic, culminated in the Jurassic, and continued in dimi-

nished numbers to the end of the Cretaceous period, when
they became extinct. The great variety of forms that

flourished in the Triassic render it more than probable that

some members of the group existed in the Permian period

;

and their remains may at any time be brought to light.

The Triassic Dinosaurs, although so very numerous, are

known today mainly from footprints and fragmentary osse-

ous remains. Not more than half a dozen skeletons at all

complete have been secured from deposits of this period

;

hence many of the remains described cannot at present be
referred to their appropriate divisions in the group.

From the Jurassic period, however, during which Dino-
saurian reptiles reached their zenith in size and numbers, re-

presentatives of no less than four well-marked orders are

now so well known that different families and genera can be
very accurately determined, and almost tlie entire osseous

structure of typical examples, at least, be made out with
certainty. The main ditheulty at present with the Jurassic

Dinosaurs is in ascertaining the affinities of the diminutive

forms which appear to aj^proach birds so closely. Tiiese

forms were not rare ; but their remains hitherto found are

mostly fragmentary, and can with difficulty be distinguished

from those of birds, which occur in the same beds. Future
discoveries will, without doubt, throw much light upon this

point.

Comparatively little is yet known of Cretaceous Dinosaurs,
although many have been described from incomplete speci-

mens. All of these appear to liave been of large size, but
much inferior in this respect to the gigantic forms of tiie

previous period. The remains best preserved show that,

before extinction, some members of the group became quite

highly specialized.

ilegarding the Dinosaurs as a subclass of the Reptilia,
the forms best known at present may be classified as fol-

lows :

—

Subclass DINOSAURIA.
Premaxillary bones separate ; upper and lower temporal

arches; rami of lower jaw united in front by cartilage only;
no teeth on palate. Neural arches of vertebrae united to centra

by suture
;
cervical vertebras numerous ; sacral vertebrae co-
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ossified. Cervical ribs united to vertebrte by suture or anky-
losis ; thoracic ribs double-headed. Pelvic bones separated

from each other and from sacrum
; ilium prolonged in front

of acetabulum
5
acetabulum formed in part by pubis ; ischia

meet distally on median line. Fore and hind limbs present,

the latter ambulatory and larger than those in front ; head of

femur at right angles to condyles ; tibia with procnemial crest

;

fibula complete. First row of tarsals composed of astragalus

and calcaneum only, which together form the upper portion

of ankle-joint.

(1.) Order Saueopoda (Lizard-foot). Herbivorous.

Feet plantigrade, ungulate ; five digits in manus and pes

;

second row of carpals and tarsals unossified. Pubes pro-

jecting in front, and united distally by cartilage ; no post-

pubis. Precaudal vertebras hollow. Fore and hind limbs

nearly equal ; limb-bones solid. Sternal bones parial. Pre-
maxillaries with teeth.

(1.) Family Atlantosauridce. Anterior vertebra^, opistho-

coelian. Ischia directed downward, with extremities meeting
on median line.

Genera : Atlantosaurus ^ Apatoscmrus, BronfosauruSj Dijjlo-

docus, ? Camarasaurus (Amjihica'Iias), ? DT/strojy/iceus.

(2.) Family Morosauridcv. Anterior vertebras opistho-

coelian. Ischia directed backward, with sides meeting on
median line.

Genus Morosaurus.

European forms of this order : Botlmospondylus^ Ceteo-

sauriiSj ChondrosfeosauruSj EacavierotuSj Omithopsis, Pcloro-

saurus.

(2.) Order Stegosauria (Plated lizard). Herbivorous.

Feet plantigrade, ungulate ; five digits in manus and pes
;

second row of carpals unossified. Pubes projecting free in

front
;
postpubis present. Fore limbs very small

j locomotion

mainly on hind limbs. Vertebras and limb-bones solid. Osse-

ous dermal armour.

(1.) Family Stegosauridce. Vertebras biconcave. Neural
canal in sacrum expanded into large chamber; ischia directed

backward, with sides meeting on median line. Astragalus

coossified with tibia ; metapodials very short.

Genera: Stegosaurus {ilypsirliophus) ^ Diracodon^ and in

Europe Omosaurus^ Owen.
(2.) Family Scelidosauridce. Astragalus not coossified

with tibia ; metatarsals elongated ; four functional digits in

pes. Known forms all European.
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Genera : SceUdosauruH^ AcanthophoUs, Cratceomus^ Hylceo-

saurus, Polacanthus.

(3.) Order Ornithopoda (Bird- foot). Herbivorous.

Feet digitigrade, five functional digits in manus, and tliree

in pes. Pubes projecting free in front; postpubis present.

Vertebrte solid. Fore limbs small • limb-bones hollow. Pre-

maxillaries edentulous in front.

(1.) YanvXj Campto7iotidce. Clavicles wanting
;
postpubis

complete.

Genera : Camjjfonofus, LaosauruSj Natiosaurus, and in

Europe Hi/psiloj-thodon.

(2.) Family Iguanodoniidce. Clavicles present
;
postpubis

incomplete. Premaxillaries edentulous. Known forms all

European.

Genera : Ljuanodon, Vectisaiirus

.

(3.) Family Iladrosauridce. ''J'eeth in several rows, forming

with use a tessellated grinding surface. Anterior vertebrae

opisthoccelian.

Genera : Hadrosaurus^ ? Agathaiimas^ Cionodon.

(4.) Order Tiieropoda (Beast-foot). Carnivorous.

Feet digitigrade; digits with prehensile claws. Pubes
projecting downward, and coossified distally. Vertebra more
or less cavernous. Fore limbs very small ; limb-bones hollow.

Premaxillaries with teeth,

(1.) Family Megalosaiiridce. Vertebras biconcave. Pubes
slender, and united distally. Astragalus with ascending pro-

cess. Five digits in manus, and four in pes.

Genera : Megalosaurus [Po{kilo2)Ieuron)
, from Europe ; Allo-

sauriiSj CoelosauniSj Creosaurus, Dryptosaurus (Lcelaps).

(2.) Family Zanclodontidce. Vertebrce biconcave. Pubes
broad elongate plates, with anterior margins united. Astra-

galus Avithout ascending process ; five digits in manus and
pes. Known forms European.

Genera : Zanclodon, ? Teratosaurus.

(3.) Family Amphisauridce. Vertebras biconcave. Pubes
rodlike

;
five digits in manus, and three in pes.

Genera: Amj^hisauriis {Megadactylus)^ '^BathijgnathuSj

? ClepsysauruSj and in Europe Palceosaurus^ Thecodonto-

saurus.

(4.) Family Lahrosauridcv. Anterior vertebras strongly

opistliocoelian and cavernous. Metatarsals much elongated.

Pubes slender, with anterior margins united.

Genus Lahrosaurus.
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Suborder Cceluria (Hollow-tail).

(5,) Yi\m\\j Coelurid(e. Bones of skeleton pneumatic or
hollow. Anterior cervical vertebrae opisthocoelian, remainder
biconcave. Metatarsals very long and slender.

Genus Coelurus.

Suborder Cojipsognatha.

(6.) Family Compsognatlddce. Anterior vertebra3 opistho-
coeliau. Three functional digits in manus and pes. Iscliia

with long symphysis on median line. Only known specimen
European.
Genus CoinpsognatJius.

DINOSAURIA ?

(5.) Order Hallopoda (Leaping-foot). Carnivorous?

Feet digitigrade, unguiculate ; three digits in pes ; meta-
tarsals greatly elongated

; calcaneum much produced back-
ward. Fore limbs very small. Vertebras and limb-bones
hollow. Vertebrae biconcave.

Family Hallopodidce.

Genus Hallopus.

The five orders defined above, which I had previously

established for the reception of the American Jurassic Dino-
saurs, appear to be all natural groups, well marked in general

from each other. The European Dinosaurs from deposits of

corresponding age fall readily into the same divisions, and,

in some cases, admirably supplement the series indicated by
the American forms. The more important remains from
other formations in this country and in Europe, so far as their

characters have been made out, may likewise be referred with
tolerable certainty to the same orders.

The three orders of herbivorous Dinosaurs, although widely
different in their typical forms, show, as might be expected,

indications of approximation in some of their aberrant genera.

The Sauropoda, for example, with Atlantosaurus and Bronto-
saurus of gigantic size for their most characteristic members,
have in Alorosaiirus a branch leading toward the Stegosauria.

The latter order, likewise, although its type genus is in many
respects tlie most strongly marked division of the Dinosaurs,

has in Sceltdosaurus a form with some features ])ointing

strongly towards the Ornitlioj)oda.

The Carnivorous Dinosauria now best known may all be
placed at present in a single order ; and this is widely sepa-
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rated from those that include the herbivorous forms. The two
suborders defined include very aberrant forms, which show
many points of resemblance to Mesozoic birds. Among the

more fragmentary remains belonging to this order, but not

included in the present classification, this resemblance appears

to be carried much further.

The order Hallopoda, which I have here referred to the

Dinosauria, with doubt, differs from all the known members
of that group in having the hind feet especially adapted for

leaping, the metatarsals being half as long as the tibia, and
the calcaneum produced far backward. This difference in the

tarsus, however, is not greater than may be found in a single

order of Mammals, and is no more than might be expected in

a subclass of Heptiles.

Among the families included in the present classification, I

have retained three named by Huxley (vScelidosauridte, Igua-
nodontidffi, and Megalosauridaj'^), although their limits as here

defined are somewhat different from those first given. The
suborder Compsognatha also was established by that author

in the same memoir, which contains all the more important

facts then known in regard to the Dinosauria. With the ex-

ception of the Hadrosauridaj, named by Cope, the other fami-

lies above described were established by the writer.

The Amphisaurida3 and the Zanclodontida3, the most gene-

ralized families of the Dinosauria, are only known from the

Trias. The genus Di/strophceus, referred provisionally to the

Sauropoda, is likewise from deposits of that age. The typical

genera, however, of all the orders and suborders are Jurassic

forms ; and on these especially the present classification is

based. The Hadrosauridai are the only family confined to the

Cretaceous. Above this formation there appears to be at

present no satisfactory evidence of the existence of any Dino-
sauria.

XII.—On a small Collection of Lepidoptera from Melhourne.

By Arthur G. Butler, F.L.y., F.Z.S., itc.

The present series consists of ninety-one examples, some of

them unfortunately in very poor condition, forwarded to us

from Australia by Dr. T. P. Lucas. Notwithstanding that

not a few of the specimens are more or less worn or broken,

* ' Quarterly Journal Geological Society of London/ vol. xzvi. p. 34,

1870.
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there are manj species among tliem which are new to the
national Collection, and some hitherto mikuowu to science.

The following is a list of the species.

Rhopaloceea.

NymphalidsB.

Satyrinje.

1. Geitoneura Klugii^ Guerin (386).

A male specimen.

Lycsenidae.

2. Polyommaius bceti'cusj Linn. (72).

A male.

A male.

A female.

3. Lamjndes'? jpalemon^ Cram. (73).

4. Lyccena plio'he^ Murray (75).

5. Lucia limharia^ Swains, (391 and 400).

A pair.

6. lalmenus icilius, Hewits. (68).

A male.

Hesperiidae.

7. Telesto flammeata^ sp. n. (383).

Near to T. donnysa, but smaller, the costal margin of pri-

maries shorter ;
spots of primaries as in Plesioneura dan, the

two spots on the median interspaces being placed at the base
of these areoles, and therefore only separated from the
quadrate subcostal spot by the median vein and second
median branch, which are dark brown ; tlie interno-median
spot also being obsolete ; the three subapical spots are

smaller, the two upper ones being reduced to mere points;

the ground-colour is chocolate-brown, the basal two lifths

clothed with olivaceous hair-scales; spots hyaline stramineous
;

fringe tipped with ochreous, excepting at external angle,

where it is white : secondaries as in T. donnysa, excepting
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tliat thej are shorter and that the fringe is tipped with

ochreous instead of white : body clothed with paler and
greener hairs. Wings below more clay-coloured, and with a

pink gloss; the primaries witli spots as above, the dark

discoidal area more restricted and not so black : secondaries

with tlie spots dark brown, the discal series interrupted, owing
to the absence of any spot on the lower radial interspace :

body below yellowish white ; legs pale reddish-clay-coloured.

Expanse of wings 35 millim.

One example.

riewitson's figure of T. donnysa is not characteristic, the

spots on the primaries being smaller and less quadrate than

. usual, and the patch on the secondaries larger
;

this patch is

usually confined to the radial interspaces, the median spots

being small and concealed by the olivaceous hairs which
clothe the basi-abdominal third of the wing.

8. Telesto ecUpsis, sp. n. (387).

Wings above chocolate-brown, shot with bronzy green

:

primaries with the basal half densely clothed with ochreous

hair-scales ; basal half of third median branch velvet-black
;

a large circular velvet-black spot, bounded internally by a

lunate hyaline whitish spot at the base of tlie first median and

the middle of the interno-median interspaces ; an oval liyaline

whitish spot at the end of the cell, a second at the base of the

second median interspace, and three dots on the subcostal

interspaces (as in the preceding species) : secondaries with

the discoidal area almost to outer margin densely clothed

Vvdth ochreous hair-scales, and the median and interno-median

areas almost to outer margin with olivaceous hair-scales
;

a slender greyish marginal line : fringe of primaries tipped

with whity brown, that of secondaries with ochreous : body

clothed Avith greenish hairs, anal tuft ochreous at tip. Under

surface of wings yellowish-clay-coloured : primaries with the

internal half grey, becoming blackish close to the median

vein ; a hyaline oval spot at the end of the cell, a second near

the base of the second median interspace, and a small dot on

the last subcostal interspace ; a slender brown marginal line
;

fringe brown, with a pale basal line : secondaries with a small

dark-brown spot at the end of the cell, and a slightly irregular

arched scj-ies of six spots on the disk : body below greenish

white; legs brown above, the femora and tibiae with a

greenish-white line below the tarsi, below pale brown. Ex-
panse of wings 35 millim.

A male.
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9. Telesto compaciaj sp. n. (95).

Allied to T. Douhledayi [T. dirpliia^ Hew.). Primaries

above darker, but with the same pattern, excepting that the

fringe is clay-coloured spotted with black : secondaries dark

purplish brown, clothed towards the base with greenish hairs,

and crossed in the middle by an abbreviated series of four

yellowish-white hyaline spots ; four smaller spots are placed

nearer the base, two in the cell, and two on the first subcostal

interspace ; fringe clay-coloured : body densely clothed with

green hairs. Wings below reddish clay-coloured ; hyaline

spots nearly as above, but rather more numerous in a])pear-

ance, some sericeous white spots being added : primaries with

the margins of the c-shaped discoidal marking and a broad

patch crossing the median interspaces black ;
internal area

grey ; fringes as above : body below greenish white
;

tarsi

clay-coloured. Expanse of wings 27 millim.

xi male.

A male.

10. Taractrocera papyritty Boisd. (4).

Heterocera.

Zygaenidse.

11. Procris dolens^ Walk. (314).

A worn male.

Lithosiidse.

12. Deiopeia pidchella, Linn., var. lotnx^ Cramer.

One poor specimen of this variety.

13. Termessa IcBta, AValk.

A broken example.

Liparidae.

14. Portliesia melanosoma, sp. n. (357).

Snow-white; antennae with greyish-brown pectinations;

abdomen black, with snow-white anal tuft ; anterior femora

blackish above; anterior tibise above ochreous : primaries

below with the base of costal border blackish. Expanse of

wings 32 millim.

A male.
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We have two female examples in the Museum of an allied

species from Tasmania. They are snow-white, with black

abdomen as in F. melanosoma ; but the anal tuft is bright

orange, and there is no blackish colouring at the base of the

primaries on the under surface. One of these specimens is

labelled ^^ mixta'''' by Walker j and therefore the species may
take that name.

15. Tela pusilla^ sp. n. (287).

Teia anartoides, var. ji, Walker, Cat. Lep. Het. iv. p. 804 (18-5o).

Smaller than T. anartoides
;
primaries redder, with fewer

greyish-white scales ; secondaries with slightly narrower

black border. Expanse of wings 21-30 millim.

A male without abdomen.
T. anartoides^ which is confined to Tasmania, expands 33-

34 millim., and seems constant to that size. There are five

examples in the Museum; of T. pusiUa we have seven

specimens.

16. Darala stygiana^ sp. n. (316).

Primaries above grey, or (when seen through a lens) black

densely irrorated with white scales ; a small black-edged

white spot in the cell, contiected by a longitudinal black line

to a larger similar spot at the end of the cell
; wing crossed

by five zigzag black stripes, the first three near together

before the middle, the last, acutely zigzag, submarginal

:

secondaries cream-coloured, changing at external third to

ashen grey
;
base washed with testaceous

; a straight blackish

stripe across the basal third
; an undulated blackish arched

line at external third ; a submarginal series of white dots

;

fringe of all the wings black, spotted with white : body black,

with scattered white hairs ; antennas white, with grey pecti-

nations ; abdomen sericeous white, mixed with carmine hairs

at the sides. Wings below white, sericeous ; external third

greyish ; a slightly irregular black stripe just before the

middle ; a slender and slightly undulated discal blackish

line, followed by a broad dift'used grey belt with zigzag outer

edge; fringe blackish, spotted with white: primaries with the

discoidal area testaceous ; a black-bordered white spot in the

cell, and a second at the end of the cell ; costal margin dusky :

secondaries with a small blackish spot in the cell : thorax

below brown in the middle and black at the sides, very hairy,

and with scarlet and carmine hairs mixed in with the black

and brown ones ; legs above greyish brown, knees and end of

tibiae sulphur-yellow ; anterior tibia3 clothed with pale yellow
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hair above and with white hair below, amongst which is a
long flattened digitate whitish process, with a black central

bar ; venter white. Expanse of wings 73 millira.

A male.

This insect came in such a greasy condition that the colo-

ration was entirely altered ; after soaking for five minutes in

benzole the sides and under surface of the body changed from
stramineous to white.

Apamiidse.

17, Mamestra confandens^ Walk. (363).

One example.

This species was described by Walker in one of his supple-

mentary papers under the title of " Characters of undescribed

Lepidoptera Heterocera."

18. Miana Lucasii^ sp. n. (330).

Whity brown, sericeous : wings with a slender black mar-
ginal line, interrupted at the extremities of the veins : pri-

maries clouded with greyish brown ; costal border whitish to

apical fifth, but crossed by black lines; submedian vein,

median, and its first two branches white ; a rust-red stripe

running longitudinally through the interno-median area
j

external border snow-white, with deeply dentate-sinuate

internal edge ; fringe pale red-brown ; orbicular spot small,

rust-red, with black margin ; reniform spot with its lower
half prolonged, dark brown, with blackish-edged orange inner

border and snow-white >-shaped outer border, below the
inferior extremity of which is a small white dot ; a slightly

irregular denticulated externally buff-bordered black line

across the disk, and three equidistant zigzag black lines be-
tween the end of the cell and the base : secondaries sordid

white, with snow-white fringe ; an oblique dusky discocel-

lular dash, beyond which the wing is crossed by an indistinct

denticulated brownish line, followed almost immediately by a
similarly-coloured stripe : body whity brown, the thorax
white, with pale-brown margins to the tegulai and collar, a

blackish spot on the middle of the frons. Wings below
shining white, with a slight brassy tint j the siirface, particu-

larly of the secondaries, irrorated with brown ; blackish disco-

cellular spots; a slender interrupted marginal brown line:

primaries with brown-tipped fringe : secondaries with a trans-

verse series of little black dashes on the veins, followed by a

brownish undulated submarginal stripe : body below white.

Expanse of wings 33 millim.

Ann. & Mag. N. Hist. Ser. 5. Vol. ix. 7
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One example.

This is a strikingly distinct and rather large species.

Noctuidse.

19. Agrotis Bauerij Felder (347)

.

One perfect specimen.

An insect labelled No. 335 is too much broken and rubbed

for identification ; the abdomen is wanting, and the wings are

worn and split.

PoapMlidae.

20. Phytometra tri'stis, sp. n. (70).

Brownish grey ;
fringe of wings a little paler : primaries

with four nearly equidistant white costal spots, the first at the

outer edge of a broad dark-brown angular basal band, the

second and third at inner and outer edges of a broad central

band of the same character ; a black spot at the end of the

cell ; margins of tegulee and posterior margins of abdominal

segments indistinctly wliitish. Primaries below grey, seri-

ceous ;
costal border creamy whitish at base ; four dusky

costal spots, the third and fourth of which are the commence-
ment of two internally diffused, externally undulated, and
whitish-bordered subparallel discal bands ; fringe with a pale

basal line ; discocellulars black : secondaries greyish brown,

with a slight pink tint, the basal three fourths almost entirely

occupied by tliree internally diffused and externally white-

bordered undulated oblique bronze-brown bands ; fringe with

a white basal line : body below white, irrorated with brown
;

legs brown above, white below. Expanse of wings 25
millim.

One male.

Urapteridae.

21. Idiodes mitigata, Gudnee (124).

One example.

This species is figured by Felder as /. inspirata of Gudn^e.

22. Idiodes siculoides^ Walker.
At

A fragment.

Walker unnecessarily made a new genus [Choara) for this

species; it does not differ in a single structural character from
Idiodes.
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Ennomidae.

23. Gynopteryx, ada^ sp. n. (37).

Pale pinky brown, sericeous ; wings mottled all over witli

slaty-grej stiiolatious ; fringe tipped Avith white : primaries

with a nearly straight line, formed, by the congregation of

some of the grey mottlings, at basal third ; an oblique grey
line, with whitish external edge, from the inner margin to the

costa near apex ; this line is scarcely perceptibly angulated

at the third median branch ; a small blackish discocellulav

spot ; a blackish stripe through the centre of the fringe

:

secondaries crossed by a slightly tapering discal grey stripe
;

basal area pale ; abdomen paler than the thorax. Under
surface pinky brown or pale copper-colour, speckled with

black ; black discocellular spots and a black discal line running
to costa near apex on all the wings : primaries with some
ash-grey mottlings on external area between the veins

;
pectus

silvery whitish behind 4he legs. Expanse of wings 34
millira.

One example.

Boarmiids3.

24. Tephrosia exjyortaria, Gudn^e.

One example.

25. Tephrosia fractaria^ Gu^nde.

One broken example.

Geometridse.

26. CMorochroma vulnerata, sp. n. (128).

Bright emerald-green : primaries crossed in the middle by

two whitish reversed zigzag lines, most nearly approximated

on the interno-median interspace ; secondaries with only one

(the outer) line ; fringe of all the wings carmine, tipped with

pinky white ;
costal border of primaries carmine internally

and white externally ; a carmine spot at end of cell ou

secondaries : antennae white, with carmine pectinations

;

head carmine, with a transverse white band on the vertex.

Wings below paler than above, and without zigzag whitish

lines : body below creamy yellow ; the legs above and the

terminal joint of the palpi carmine. Expanse of wings 26

millim.

A male.
7*
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This beautiful little species comes nearest to C. externa ; but

the fringe of the latter insect is pale sulphur-yellow at the

base, and plum-coloured with black spots externally.

The C. decisissima of Walker is his Geonietra semicrocea^

tlie " semtcroceus " coloration of which is due to fading.

27. Chlorochroma carenaria^ Guenee (146).

A male.

Walker's Geometra submissaria consists of faded specimens

of this species.

Acidaliidge.

28. Asthena ondinata, Gu^n^e (96).

One example.

29. Asthena risata^ Gu^n^e (116).

A broken specimen.

30. Acidalia repletaria^ Walk. (67).

A broken example.

31. Acidalia optivata^ Walk. (122).

One example.

Macariidse.

32. Macaria remotona, Walk., yar. frontai-ia, Walk. (111).

One of the typical form, and one of the variety.

The M. injixaria and M. porrectaria of Walker are iden-

tical with M. remotaria.

33. Macaria inconcisata,

Panagra inconcisata, Walker (270).

One example.

I refer this species to Macaria in its unrestricted sense ; it

is possible, however, that when the whole of the species

placed under this generic name are examined it may not

be found to fall into the typical group.

Fidoniidae.

34. Panagra tryxaria^ Gu^n^e (100).

One example.
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35. Panagra liyjpenaria^ Gudn^e (136).

One broken specimen.

36. Panagra curtaria^ Gudnde (86).

One specimen.

37. Gorytodes'i confiuaria^ Gudnde (19).

One example.
This species is a little aberrant for Gorytodes^ the palpi

being longer j Gudnee's assignment of the species to Panagra
is absurd.

38. Goi'ytodes'^ grajiliicata^ Walker (520).

One example.

Certainly congeneric with the preceding species, but with
shorter palpi ; it was referred by Walker to Te^Tirina.

39. Dasyuris metaxanthata^ Walk.

A male (no number given)

.

This species was referred by Walker to Cidaria,

Ligiidae.

40. Chlenias arietaria^ Gudnde (275).

A male without abdomen.

Larentiidse.

41. Larentia clandestinata, Walk. (14).

One injured specimen.

42. Chrysolarentia conifasciata^ sp. n. (130).

Allied to C. vicissata. Primaries with the basal fourth

dark brown, limited externally by a whitish line elbowed
within the cell ; next to this is a red-brown band ; central

area whitish, pyramidal, the widest part being at costa, its

inner border traversed by two black lines, its outer, wliich is

wider, by three golden-brown lines, and its centre, from costa

to middle of interno-median interspace, by a broad dark-brown

belt, wide on the costa, but tapering behind to an obtuse

point ; three externally acute blackish subapical spots in a

transverse series ; costal area at apex greyish brown ; external

area black internally, testaceous, clouded with grey externally,

the two parts being divided by a central dentate-sinuate
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Tvlntis]i line, the apical portion obliquelj rounded off inter-

nally, and limited by a white dash ; a marginal black line,

interrupted at tlie extremity of the nervures ; fringe dark

brown, witli a pale basal line : secondaries bright ochreous,

with black marginal line as on the primaries ; fringe greyish

brown, traversed by two pale lines
; two brown streaks at

anal angle, and a few small spots along the abdominal
margin : body pale pinky brown

;
palpi and a double dorsal

series of spots on the abdomen black. Under surface of

wings testaceous, speckled with brown ; a disco-submarginal

squamose brownish band ; a brown postmedian line, and a

small black spot at the end of each discoidal cell ; a very

slender black marginal line ; fringe grey, with a pale-yellow

basal line : body below whitish, irrorated with brown. Ex-
panse of wings 34 millim.

A female example.

The allies of this species have been referred to various

genera : Guenee placed some of them (as C. vicissata) in

Coremia and others in Camjjtogramma
;
Walker placed them

under Coremia and Cidaria ; and Felder referred them to

Cidaria only. They seem to me to have greater affinity to

Larentia than to any of these three genera; but the primaries

are, as a rule, more acute, and the character of coloration,

which may be roughly described as consisting of dark-brown
primaries and ochraceous secondaries, is very different ; the

palpi, as in many genera of Geometrites, form a conical point

in front of the head, the antenna? are pectinated in the males,

but simple in the females. I would propose for this group
the generic name of Chrysolarentia.

PiiRiSSOGONUS, gen. nov.

Allied to Microdes. Male with the costal margin of the

primaries angulated at basal third and bearing a projecting

tuft of short hairs, the whole central area of these wings very

coarsely scaled on the under surface
;
antenna?, of male thick

^

and pubescent; venation quite simple; pattern like that of

Eujniheciay which the female perfectly resembles.

43. PJtrissogonus canatus (92).

g . Scotosia canata, Walker.

A pair.

44. Coremia'^ so7<</a/a. Walk. (27).

One specimen.

In my opinion this species should be referred to Larentia.
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45. Coremia relictata^ Walk. (15).

One specimen without abdomen.

46. Coremia cymaria, Gudnee (15).

One example without abdomen.

47. Coremia ? 2}^usiata (24).

Panar/ra jilusiata, Walker.

One example.

48. Coremia plurilineata (299).

Panagra jiiurilineata, Walker.

One example.

49. Coremia revulsaria (305 & 307).

Panagra revitharia, Walker,

Two examples.

50. Camjjtogramma mecynata^ Gu^n^e (526).

One worn female.

This species was subsequently described (twice in the same
page) by Mr. Walker under the names of C. extraneata and
C. annuliferata.

51. Phihalapteryx scitiferata (150).

Scotosia scitiferata, Walk.

One damaged example.

52. Phihalajjteryx glandulata^ Gu^nde (79).

One fairly good specimen.

This species shoukl by right be generically separated from
Phihalapteryx, on account of the glandular patch on the upper
surface of the secondaries in the male.

Euboliidse.

53. Euholia capitata (89).

Tephrina capitata, Walk. {^ =Jlavicapitata, var., Guen.).

One example.

54. Eubolia7 ohtusata (5).

Panagra ohtusata, Walk.

One example.
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This and the following do not quite agree in character with

EuboUa, the style of pattern being more nearly that of Camp-

togramma, to vvhich genus it may be necessary, after^ more

minute structural examination, to refer them
;
the type of colo-

ration approaches more nearly to that of Anaitis in some

respects.

55. Eulolia^. sp. n. (284).

The single example of this species, which seems to be a new
form allied to E. ohtusata^ is broken and so much rubbed that

it is impossible to describe it with any certainty.

56. Eubolia linda, sp. n, (21).

Sericeous ash-grey, the basal four fifths of the primaries

washed with brown and crossed by two widely separated white

lines, the inner one nearly straight and bordered externally

wuth black, the outer one alternately biangulated, arched to-

wards the costa and bordered internally Avith black ;
a black

spot at the end of the cell ; veins blackish on the disk ; a

marginal series of small black spots connected by an undulated

grey line ; fringe whitish at base : secondaries with a marginal

series of black dots ; two dark grey abbreviated discal lines

on the abdominal area ; head and thorax blackish. Under
surface silvery grey. Expanse of wings 27 millira.

A male example.

Near to " Panagra " atrosignata.

Emiychiidse.

57. Rliodaria rohincij sp. n. (154).

Ochreous ; wings above with a rather broad rosy ferrugi-

nous external border, more defined in the primaries than the

secondaries, its inner edge limited by a line of the ground-
colour enclosed by a dull reddish liue; the primaries ai'e also

crossed by two other similar reddish lines, one crossing the

extremity of the cell, and the other halfway between the latter

and the base ; the costal area reddish, with a continuous series

of small, blackish-edged, semicircular, yellow spots along the

costal margin
;

all the wings with a series of minute black

dots along the outer margin ; fringe rosy, crossed in the

. middle by an externally white-bordered plum-coloured undu-
lated line. Under surface pale straw-yellow ; a ferruginous

external border separated by a line of the ground-colour from
a red-brown discal line, dotted with blackish on the primaries

and abruptly angulated close to costa, oblique and sinuous on
the secondaries ; a black marginal liue ; fringe rosy brown,



Mr. A. G. Butler on Melhourne Lepidoptera. 97

traversed bj a central black line, and on the primaries tipped

with white, the same wings with costal margin spotted as

above, the discoidal area dark ferruginous, and the internal

area dull white ; venter with a lateral plum-coloured line.

Expanse of wings 27 millim.

A male.

Scopariidse.

Teteapeosopus, gen. nov.

Aspect and venation of Scoijaria^ but the maxillary palpi

large and prominent and the labial palpi having the appear-
ance of three pairs of palpi, the basal joint being ornamented
with two compressed and dense pencils of hair, the upper one
nearly as long as the body of the palpus and distinctly broader

than it, the lower flat and tapering. Legs long and tolerably

stout, the middle tibiae with two unequal terminal spurs, the

posterior tibise with two similar spurs at distal third.

58. Tetraprosopus Meyrickii^ sp. n. (90).

Primaries above greyish brown, with longitudinal black
streaks between the nervures; basal four fifths speckled with
large white scales, which towards the inner margin almost
obliterate the black streaks

; tlie discoidal streak, Avhich is

broad, obliterated towards the base, and crossed near its outer

extremity by a white spot ; the edge of the white-speckled
area is fairly well defined, oblique and zigzag towards the

costa ; outer border speckled with white so as to cut off the
extremities of the discal streaks, and thereby produce a series

of black marginal dots
;
fringe Avhity brown, traversed by two

blackish lines : secondaries grey Avith blackish external area

tapering towards the anal angle
; costal border white ; fringe

sordid white, traversed by two lines, the inner one broad and
blackish, the outer one ^x&y : thorax blackish, irrorated with
white ;

abdomen wanting in the type. Primaries below shi-

ning grey, with bronze reflections
; costal border and a line at

the base of the fringe cream-coloured : secondaries whiter than

above, shining, with brassy reflections, otherwise similar
;

pectus, under surface of pal})i, and the legs pearly white.

Expanse of wings 26 millim.

One example.

In appearance and size this interesting species most nearly
resembles the Hypochalcia suhnarginalis of Walker's Cata-
logue, which is a true Scoparia, I have named it in honour
of E. Meyrick, Esq., a well-known worker at Australian
Microlepidoptera.
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Phycidse.

59. Mella clirysoporella (35).

EtieUa chrysopo7-eUa , Meyrick,

One specimen.

Crauibidse.

60. Crambus lativittah's, Walk. (51).

One specimen.

61. Cramhus relatalis^ Walk. (80).

One specimen.

62. Crambus enneagrammos^ Mejrick (110).

One specimen.

63. Crambus pleniferellus^ Walk. (157).

One specimen.

This is the C. impletellus of Walker, and C aurorus of

Felder and Rogenhofer.

Tortricidae.

64. ConcJiJ/li's tasmaniana, Y^alk. (114).

One specimen.

G5. ConcJ/7/Ii's ? siibfurcatana^VJ^alk. (185).

One specimen.

66. Concliylis thetis, sp. n. (449a).

Silvery white
;
primaries above clouded with golden cupre-

ous ;
markings fuliginous brown with reddish cupreous re-

flections, as follows—a spot on the interno-median interspace

just before the basal third, two very oblique convergent abbre-

viated bands dividing the costal area into three equal parts, a

marginal line and a line on the fringe : secondaries reticulated

with greyish brown, a marginal line and a second near the

base of the fringe of the same colour : paljn pearl-grey ; base

of antennte and shoulders yellow. Primaries and body below

pale bronze brown ;
secondaries silvery white. Expanse of

wings 17 millim.

A male.

This species api)ears to me to belong to the C.fulvana
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group, though its more acuminate primaries and white secon-
daries give it a somewhat different aspect.

67. Penthina'?, sp. (449 Z»).

The specimen is too much broken and rubbed for descrip-

tion ; it is evidently regarded by the collector as a vai'iety of
the preceding : but the wings are not so broad ; and the neura-
tion, so far as I can make it out in the rubbed condition of

the insect, appears to be that of Penthina ScJnihiaim; the

style of marking also is that of Penthina^ the primaries (and
not the secondaries) having a reticulated character. It is not
unlike Q^cophora retractella in its general aspect.

Hyponomeiitidae.

Q)^. Psecadia pretiosellaj Walk. (446).

One example without abdomen.

69. Psecadia'^ radioseUa, Walk. (54).

One specimen.

This is the same as Bida crambella.

70. Psecadia conductella. Walk. (1),

One specimen.

Gelechiidse.

71. (Ecopliora semiriqjtella ^ Walk. (118).

One specimen.

72. CEcopJiora arahella^ Newman (455).

One specimen*.

* Confounded Avitli tliis in the Museum series I fiud the following :

—

ConcJn/Iis ? auriccps, sp. n.

Primaries above golden ochreous ; a subcostal stripe, an internal or

dorsal stripe near the margin, a lunate oblique dash on the disk between
the inferior angle of the cell and the external angle, a >-shaped marking

beyond the cell (its upper ramus extending to apex and its lower one to

outer margin), and the fringe leaden grey : secondaries dark bronze-brown :

head orange-yellow, the frous dark leaden grey ; thorax dark purplish

grey, shining"; abdomen brown, with whitish hind margins to tlie seg-

meiits, tenuinal and lateral stramineous tufts. Primaries below bronze-

brown, with a yellow apical spot; fringe leaden grey : secondaries straw-

yellow, the anal half washed with grey : pectus below greyish, the legs

and renter sordid cream-coloured. Expanse of wings 24 millim.

Between Sydney and Moreton Bay.

The specim'en has unfortunately lost its palpi ; so that I cannot be
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73. (Ecoi^liora hracteaiella^ A^'^alk. (36).

One example.

74. (Ecophora interlineatella, Walk. (125).

One specimen.

15. TlncjenaUfaciella'>,Y^a\k. {n'2).

One unusually large example.

76. Cryptolecliia carnea^ Zell. (184).

One specimen Avithout abdomen.

77. CryptolecMa triphcenatella^ Walk. (207).

One damaged specimen.

78, Falimria aurata, Walk. (283).

A damaged example.

79. Si/mmoca? herodiella, Felder (77).

One specimen.

The three following genera also appear to belong to this

family, although I am a little doubtful about the first of them,

the antenna? of which, being pectinated to the tips and rather

long, seem somewhat aberrant for the Gelechiida3. I believe,

however, that the natural position of this little genus will be

found to be near to Cryptopliasa j and I now name it

CiiYPTOPEGES, gen. nov.

Wings rather long, narrow, acuminate at apex
;
primaries

truncated, with very slightly convex costal and dorsal mar-
gins and slightly oblique outer margin, grooved below the

costal vein at base ; discoidal cell very narrow and long,

placed in the centre of the wing and divided by a recurrent

vein ; costal vein terminating at about the middle of the

costal margin ; subcostal emitting three ])arallel branches at

equal distances before the end of the cell ; a fourth branch,

forked towards apex, emitted from the superior angle of the

positive of the coiTectness of its generic location ; altliough in colours it

wonderfully resembles QL. araheUa, it dift'ers in form, especially in the

fringing of the wings and in neuratiou. 1 believe it to be a Conchylis,
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cell ; one radial vein ; median emitting its three branches near
together at the end of the cell ; submedian normal ; fringe

rather short : secondaries triangular, witli very long costal

margin, short abdominal margin, and veiy oblique outer

margin ; frenum simple, rather long ; costal vein extending

nearly to apex ; discoidal cell long and narrow ; subcostal

emitting its first branch close to the end of the cell, and its

second from the superior angle; on the right-hand side in the

type the radial is emitted from the second subcostal branch,

but on the left side it springs from the discocellulars in the

usual manner ; median three-branched, the last two branches

emitted from the same point at the inferior angle of the cell

:

thorax robust, smooth. Head smooth, about half the width of

the thorax
;
palpi slender, falciform, erect, projecting for half

their length above the front of the head ; antennre three fourths

the length of the primaries, with long and cylindrical basal

joint, pectinated or, more strictly speaking, setose on both

sides (the bristles being directed towards the apex) from the

base to the extremity, and slightly tapering. Anterior tibise

setose or sparsely fringed.

80. Cryptojyeges fidvia, sp. n. (279).

Primaries above purplish brown ; secondaries orange-ochre-

ous, with black-brown external border and abdominal fringe

;

body above bronzy blackish, antennas bronze-brown
;
palpi

whity brown ; abdomen and most of the legs wanting. Prima-
ries below greyish brown, the interno-basal area broadly

ochreous ;
secondaries golden ochreous, with grey-brown ex-

ternal border; pectus shining plumbaginous grey ; legs pearl-

grey below, brown above and banded with blackish. Ex-
panse of wings 16 millini.

One damaged specimen.

Latometus, gen, nov.

Wings long, narrow, acuminate, with rather long fringes :

primaries below deeply grooved below the base of the costal

border ; costal vein short, terminating before the middle of the

margin ; remaining veins arranged nearly as in the preceding

genus : secondaries ovoid, forming an obtuse point at apex
;

first subcostal branch emitted at some distance before the end
of the cell ; other veins almost as in the preceding genus.

Thorax very robust, smooth. Head about half the width of the

thorax, rather roughly covered with short hair-scales
;
palpi

long, ensiform, tapering, projecting for about twice its length

beyond the front of the head ; autcnuaj extending to about
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the third fourth of the costal marg-in of primaries, rather slender

and ornamented throughout their length by short setjB on both

sides. Legs robust ; the fore pair shortest, the hind pair

longest, the latter with two unequal pairs of tibial spurs and a

compressed fringe of rather long bristles ; middle legs with a

terminal pair of tibial spurs.

81. Latometus pilipes^ sp. n. (117).

Primaries above shining cream-white, with a longitudinal

subcostal olivaceous stripe from base to apex ; a second very

indistinct interno-median stripe and an abbreviated dorsal

stripe; fringe pale testaceous or sordid buff: secondaries

greyish brown, with bronze reflections : thorax greyish brown,

with a few white scales, most numerous round the collar, and

with a slight pearly gloss in certain lights
;
antennaj blackish

;

palpi pearl-white ; abdomen wanting in the type. Wings below

shining greyish brown
;
pectus plumbaginous grey, glisten-

ing ; legs greyish brown, with the lower margins of the femora

glittering golden opaline. Expanse of wings 21 millim.

One example.

Although this species appears to have some affinity to the

preceding one, many of its structural characters being similar,

it bears no resemblance to it in the form and coloration of its

wings, which are more like those of Goleophora.

Zacokus, gen. nov.

Aspect of SciapMla {S. Gouana)
; wings of the same general

size and form ;
neuration quite different. Primaries below

grooved at base of costal vein, as in the two preceding genera

;

costal vein extending to beyond the middle of the margin
; sub-

costal with five branches, of which the first three are emitted

before the end of the cell, and the last two from a long foot-

stalk emitted from the anterior angle of the cell ; radial emitted

from the discocellulars as usual ; three median branches emitted

near together at the inferior extremity of the cell ; submedian
normal. Secondaries with similar venation to that of the two
preceding genera, excepting that the first median branch is

emitted further from the two others. Thorax very robust,

smooth. Head rather woolly, but with the soft hair projecting

forwards and smooth on the vertex
;
palpi very long and en-

siform, projecting obliquely about five times the length of the

head beyond the front of it ; antennae slender, simple, ex-

tending to about three fifths of the length of the costal margin of

primaries. Abdomen smooth, sericeous. Legs rather robust,

the femora compressed ;
posterior legs with the tibial and

tarsal joints fringed at the extremities with stiff short bristles.
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82. Zacorus carus, sp. n. (11).

Primaries and thorax above shining silvery white ; secon-
daries and abdomen shining lilacine grey. Under surface

shining greyish brown, with silvery whitish fringes. Ex-
panse of wings 27 millim.

One example.
This is a very pleasing little moth, which at first sight

might almost be mistaken for Sciapliila Gouana ; it is, how-
ever, allied to the preceding genera and to (Ecophora.

XIII.

—

Descriptions of two new Species o/' Papilloyro??i North-
eastern India^ loith a Preliminary Indication of an appa-
rently new and remarhahle Case of Mimicry between the two
distinct Groups xoliich they represent. By J. WoOD-
Mason, Deputy Superintendent, Indian Museum, Calcutta,

on Special Duty with the Government of India.

1, Papilio silchimensisj n. sp.

^ . Anterior wings oval, with the outer margin regularly

rounded, and not in the least degree scalloped
; above greenish

black, with the base, the costal margin, cellular streaks, the

folds of the membranous interspaces between the veins, and
the veins narrowly bordered on both sides by intense velvety
black, with the wing-membrane between the streaks and
between the veins and black folds peppered regularly and
rather sparsely with minute elongated whity-brown scales,

and with the short cilia pure white, broadly but almost im-
perceptibly intersected by black..

Posterior wings elongated and narrow, each with a well-

developed spatuliform " tail " in the usual position ; above
with the basal half green-black, the rest of the organs being

intense velvety black, with a conspicuous cretaceous-white

patch situated immediately beyond the end of the cell, and
dividad by the black-bordered veins into three parts or spots

—

one, large and subfusiform, between the second and third

median veinlets, another between the third median veinlet and
the discoidal vein, still larger and tilling the basal half of the

space, and a third, more or less than one third the size of the

first, between the discoidal vein and the second subcostal

branch, just before the middle of the s])ace and of the second

spot ; each of these spots irroratcd at the edges with red

scales, especially externally and below, Avith a marginal and
wavy submarginal series __^of four rich deep violascent red
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lunules
; the first of each series in the submedian interspace

with a red spot of a paler tint than the rest, and divided into

two unequal parts by the vein at the very end of each tail,

and with the short incisural cilia cretaceous white.

Anterior wings below much paler, rich deep violascent red

at base.

Posterior wings below coloured and marked as above,

except that they are red at base, like the anterior ones, that

this red extends backwards over the membranous interval

between the submedian vein and the median and its first

branch to a little beyond the level of the outermost cretaceous

white spot, that the lunules are larger and brigliter, that the

two marginal lunules next the anal angle are each so joined

to the one opposite to it in the submarginal series as to include

a patch (the first roundish and the second lunular and double

the size) of the black ground-colour, that there is a faint indi-

cation of a whitish lunule, the remains of a fifth (sometimes

fully-developed and red) submarginal lunule beyond the an-

terior white spot, and that the incisural cilia are apparently

longer. Antenna? black.

The setose clothing of the head, two longitudinal dorsal

stripes from the head onto the pronotum, some of the sette of

the leg-bases and thorax below, and the outer ends of the

abdominal terga ferruginous^ passing on the frontal tuft into

red very similar in tint to that of the lunules and wing-bases.

Nearly allied to P. hootcs^ Westwood, from the southern

slopes of the Khasia Hills, but diftering from it in having

only two spots (the outermost and smallest being absent) in

the cream-coloured patch, in having the red at the bases of

the posterior wings extended far into the interspace between

the submedian and median* veins (in one specimen it has

coalesced with the submarginal lunule), and the divided spot

quite at the extremity of the slenderer tails of the apparently

narrower posterior wings.

$ . Unknown.
Hah. Sikkim Hills. Four specimens, three from the col-

lections of the late Mr. L. Mandelli, and one purchased.

Also two specimens in the collection of Major G. F. L.

Marshall, R.E.
Belongs, with P. hootes, P. rhetenor^ P.janaka^ and P. sca-

riiis, to the scentless Protenor group of Papilio^ and not to

the strong-scented and nauseous Philoxenus group^ which it

only mimics, its model being the same species as that of its

Khasia-Hill ally, namely the P.jpolyeuctes of Doubleday, from

the same region.

Ohs, Papilio icariuSj Westwood, is the female of the same
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aiitlior's P. rhetenor
;
and it mimics Moore's P. dasurada^

which occurs with it in the Sikkim, Khasia, andCachar hills.

Papiliojanaha, Moore, exactly copies P. minereus, G. R.
Gray, from Sikkim and the adjoining region of Nepal.

P. bootes, Westwood, presents a similar mimetic resem-

blance to the P. polyeuctes of the Khasia hills.

The interesting and, so far as I have been able to discover,

hitherto unrecognized case of mimicry indicated above will

be fully described and illustrated in my forthcoming " Notes

on the Phenomenon of Mimicry, as exemplified by the

Papiiionida3 of our North-eastern Indian Possessions."

2. Papilio Nevilli, n. sp.

Papilio, n. sp,?, G. Nevill,JList Diuru. Lep. lud. Mus. Calc. 1871, p. 1.

uo, 7.

Nearly allied to P. ravana, Moore, from Kulu, in the North-

west Himalayas, but smaller, with the well-developed tails

not constricted at the base.

^ . Posterior wings above with two large pink-white spots,

one between the discoidal vein and the second branch of the

subcostal, occupying all but the two ends of the space ; the

other in the space next in front, smaller and not extending so

far towards the base of the space, and with three bright crim-

son submarginal lunules, two subequal in the interspaces

between the branches of the median vein, and the third between

the third median veinlet and the discoidal vein, equal to, or

slightly greater than, the other two taken together ; below

with a small pink-white spot between the first branch of the

subcostal and the costal veins, forming with the two visible on

both sides of the organs a series of three, all equally distinct

from the outer margin, the submarginal lunules larger and
subequal and much lighter coloured, and with a fourth rather

irregularly-shaped crimson spot, subequal to the lunules and

divided into two unequal parts by the submediau vein, at tlie

end of the basal half of which it is placed, with the tails well

developed, but not constricted at base.

Hah. The vicinity of Silchar, Cachar. The three speci-

mens before me were obtained many years ago by one of the

native collectors of the museum, under the late J\Ir. N. T.

Davey, of the Topographical Survey of India.

This species will be figured in my paper on the large col-

lection of butterflies formed by me during the past hot season

in Cachar.

Ohs. P. ravana and P. minereus are both perfectly distinct

from P. philoxcnus, P. polyeuctes being perhaps only a variety

of it.

Ann. (b Mag. N. Hist. Ser. 5. Vol. ix. 8
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XIV.— Contrilmtions to the Knowledge of the AmoebEe.

By Dr. August Gruber*.

[Plate IX.]

AuERBACiif, as is well known, starting from the assumption

that a membranous boundary was a necessary attribute of a

cell, set up a theory, quite intelligible under the circumstances

of the time, according to which the AmcclHe also, as unicellular

creatures, had a membranous envelope. This opinion was
refuted by subsequent naturalists ; and it was Greefi'J princi-

pally who gave a more correct interpretation of Auerbach's
observations. Witli the overthrow of this theory, however,
some forms of Amcehce and many of the phenomena of their

sarcode-body, well known to and very distinctly figured by
Auerbach, although not quite rightly interpreted by him, seem
to have been thrown into the background.

This refers to two Amoehoe whose bodies appeared to be
surrounded by a double-contoured fine envelope, and which
were described under the names of Amoeba bilimbosa and
Avioeba actincphova. Tliey were afterwards again mentioned

by Hertwig and Lesser§, and regarded as identical with their

Cochliopodium^ which, however, as I shall liereafter show,
can hardly be the case. We must also acccj:)t similar con-

ditions for Greeff's
||
genus Amphizonella^ as distinctly appears

from his figure (fig. 18) of the colourless species.

The existence of a fine layer of clear protoplasm round the

Amoeha-hodj ^ which must be penetrated by the pseudopodia,

seems to me to be by no means an insignificant phenomenon
5

and I hope to excite some interest by citing another form of

Amoeba of the same kind and by a fresh investigation of

Auerbach's Amoeba actinoj^hora.

1. Amosba tentaculata, sp. n.

I found the Ama'ba\f\\\c\\ forms the subject of the following

consideration in the small sea-water aquarium of the Zoological

Institute here [Freiburg im Br.]. The water and the vege-

table and animal organisms contained in it are chiefly derived

* Translated from the ' Zeitsclirift fiir wissenschaftliche Zoologie,'

Band xxxvi. pp. 459-470.

t Auerbach, " Ueber Einzelligkeit der Amciben," Zeitschr. f. wiss. Zool.

Bd. vii.

X Greeff, ' Ueber einige in der Erde lebenden Amoben und andere
Rhizopoden,'

§ Ilertwig und Lesser, '' Ueber Rhizopoden und ihren verwandte
Organismen," Arch. f. milcr. Anat. Bd, x. Supp.

II
Ai'ch. f. mikr. Anat. Bd. ii.
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from the Frankfurt aquarium. But this spring I brought
with me some bottles of sea-water with living contents from
the Baltic coast and from the harbour of Genoa, and mixed
this with the rest, so that I am bj no means in a position to

furnish the habitat of the creature that will here be described.

The marine Protozoa, or at anj rate those of the coast-tauna,

seem, however, to be tolerably cosmopolitan ; and we maj
therefore assume for Amceba tentaculata a wide distribution in.

our seas*. If I beat fragments of a seaweed upon the object-

slide, or scraped off a little of the crust deposited on the glass

wail of the aquarium, some specimens of the Amoeba almost
always made their appearance.

It forms a little mass of very variable size. The smallest

examples measured about 0*03 millim., the largest 0*12 millim.

In consequence of its greater refractive power, the body
stands out luminously from the water, a property which,
in the protoplasm of all Rhizopoda, goes hand in hand with
greater viscosity. Here also we find the rule confirmed j for

the protoplasm of Amoeba tentaculata is, in fact, an extremely
tenacious mass, in comparison with that of allied creatures.

Under a low power (about 80 diameters) we can see no
movement or change of form in the animal j and it is only
when we employ high and very high powers that we can
convince ourselves that we have before us an Amoeba the

form of which is engaged in a continual although sluggish

change. We shall soon see that the apparently motionless

animal is really capable of locomotion, and may pass into a
flowing state, distinctly recognizable under high powers.

But if we first of all examine the creature in the resting

state, in which it generally is when it has not long been
placed on the object-slide, the Amoeba has then essentially the

same form as aw Amceba verrucosa -, i. e. the whole body is, as

it were, shrunk together, with its surface covered with elevated

knobs and deep folds, which slowly change their form and
position.

In the interior the vital activity of the protoplasm is mani-
fested by a streaming and trembling movement of the fine

dark granules with which the sarcode is abundantly fur-

nished.

80 far there would be nothing remarkable to observe in the

* Last spring I found my Cothurnia opiixulata (Zeitschr. f. wiss. Zool.

Bd. xxviii. ) in the harbour of Genoa, whilst tlie former examples were
derived from the Frankfort aquarium, and therefore from northern seas.

The same aquarium also contained Cothurnia svcialis, referred to as cited

above ; and this I quite recently discovered in abundance upon fragments

of Hydrozoa brou"Jit from the Baltic.

8*
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behaviour of Amoeba tentaculata, and its conditions would per-

fectly agree with those occurring in A. verrucosa, which is so

abundant and has been so often described.

But while in the latter we miss true pseudopodium-forma-

tion, both in the resting state and during flow, we are sur-

prised here by seeing line protophismic filaments make their

appearance at different parts of the body. These are thin

processes of equal breadth throughout, which stand out from

the body, sometimes in one place, sometimes in another, and

bend to and fro as if feeling about, often curve into a bow,

but generally remain extended pretty straight. It first struck

me that these pseudopodia did not, as in other Amoeba', spring

from the protoplasmic body in the shape of fingers gradually

becoming thinner, but that small conical elevations of the

body served as their base, and that they rose from these with

a distinctly marked separation. When such pseudopodia with

their supports were very numerous, they gave tlie Amoeba a

very peculiar appearance, which I have attempted to represent

in fig. 1.

The business now was to discover a reason for the peculiar

behaviour of the pseudopodia ; and in this I very soon suc-

ceeded by the employment of immersion systems (Hartnack,

Ko. X. or Seibert homogeneous imm.). It proved that the

whole Amoeba is enveloped by a fine layer of denser substance,

consequently a membranaceous cortical layer, which causes

the periphery of all its humps and processes to appear distinctly

double-contoured.

In the case of the terrestrial Rhizopods like A. tentaculata

described by Greeff *, the idea of a similar tougher cortical

layer could not be avoided, as also in that oiAmoeba verrucosa,

which is so often mentioned. In the case of the latter, indeed,

I did not succeed in detecting any thing of the kind ; but

Leidy t says, '' A striking peculiarity of Amoeba verrucosa is,

that the outlines of the body, the pseudopodal expansions,

and the wrinkles of the surface often appear defined with

partial or interrupted double lines, as if the animal were in-

vested with a delicate membrane (pi. iii. figs. 1^ 2, 7, 28,

29)." It is, however, certainly such a membrane, or rather

membranaceous thickening of a fine cortical layer, that we
find in Amoiba tentaculata.

Directly within this firmer envelope lies the soft internal

sarcode-mass ! If a pseudopodium is to be jsushed forth, the

enveloping layer must first be broken through. This, how-
ever, ofiers some resistence, and is consequently pushed out in

* Arcliiv f. milii". Aiiat. Bd. ii.

t Leidy, 'Freshwater Eliizopods of North America,' p. 55.
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a conical form*. An aperture is broken through at the apex
of the cone ; and the sarcode issues in the form of a thin hla-

ment. Fig. 8 may serve to illustrate this process ; in it we
see distinctly the thin cortical layer (6) of the pseudopodial
cone, and also within it the central substance (m), which is

pushed forth as a pseudopodiuni {jp) at the apex.

I succeeded in observing very distinctly the retraction of
the pseudopodium, after wliich a new one frequently issued

from the same cone. I also believe that I have often seen
the issue of two pseudopodia simultaneously.

The pseudopodial cones have a very constant form ; and
although they can obliterate themselves again completely, this

does not always take place after the retraction of the pseudo-
podium

;
but very frequently the elevation persists afterwards,

and a small crater seems to have been formed at the spot
where the orifice for the pseudopodiuni was situated (see fig. 2,
Ti). I once found a specimen on which there were many
pseudopodial cones, but all without processes (fig. 4, h)

;

nevertheless they persisted, without alteration, for a consider-

able time.

I said above that the pseudopodia which are produced in

this w^ay bend slowly to and fro, a movement wliich they have
in common with those of other Amcehce. Whether they act

as tactile organs, or are destined to bring in food, I cannot
definitely state. The former, however, appears to me more
probable ; for we find in the interior nutritive materials, such
as Diatoms, Alga3, &c., which are much too large to be
capable of penetrating through the narrow aperture of the

pseudopodial cone f.

At any rate the animal, notwithstanding its firmer envelop-

ing layer, is able to take in solid materials. Moreover we
know very nearly allied forms, such as A. verrucosa, which
are destitute of these organs, and nevertheless take in such
nutritive bodies. Sometimes it appeared to me as if a slow
locomotion was effected by means of the pseudopodia, but only
to very inconsiderable distances.

In advancing A. tentaculata employs no special organ any
more than its allies which possess a firm cortical layer. The
form in which we have hitherto considered it characterizes

only the resting state of the Amoeba. We soon see movement

* Conical elevations have also been described in rodostoina filicjerum.

It is even said that a sort of buccal aperture occurs in them ; but this

requires conlirmation. At any rate, they may be referable to the struc-

tures before us. Moreover protrusions of similar appearance may very

probably occur in other Amccbce. (iSee also Auerbach, loc. cit, tig. \b.)

t Somewhat as in Podostoma.
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taking place in the main mass itself ; the humps and folds

gradually disappear, the pseudopodia are for the most part

drawn in, and with them the cones ; and after the surface has

become smooth, there commences a steady flow in one direc-

tion, exactly in the same manner as has long been known in

A. verrucosa^ although much slower. In the latter this stage

was for a time regarded as forming a distinct species under

the name of A. quadrilineata.

The longitudinal folds which gave origin to this name, and

which are produced by the strain on the tenacious outer layer

acting in one direction, occur here just in the same manner
(tigs. 5, 6, & 7). Along them we see tlie granules hastening

forward in several streams, whilst a clear mass of protoplasm,

free from granules, in constant flow moves on before them. A
remarkable circumstance is that on the leading part of the

body pseudopodia with their cones frequently persist, and

thus, to a certain extent, may act as extended feelers (fig. 7).

While at the posterior end, i. e. at the part opposite to that

which is pushing forward, the double contour is distinctly pre-

served in the outer layer, it disappears entirely on tlie ante-

rior part (fig. 6), from which we must conclude that the first-

mentioned part of the body retains its toughness, whilst

anteriorly all becomes in flux, i. e. the more fluid constituents

collect tliere. Nevertheless even these still have considerable

density, as is proved by the pseudopodia and pseudopodial

cones protruded from them, on which, however, no double

contour is visible. Frequently a zone of clear protoplasm

seems to surround the whole body ;
and then the double lines

are no longer seen anywhere.

Of a nucleus nothing is to be seen while the Amoeba remains

in the resting state and the folds of the surface obstruct the

view of the interior. But if the llhizopod begins to move,

when the body flattens itself completely, the nucleus at once

becomes distinctly visible (n in the figures), and appears as a

little disk surrounded by a narrow border, as in most Ama^bce.

No contractile vacuole is present, a new proof of the still un-

explained fact that this structure is wanting in the marine

Khizopoda.

2. Amccba actinojihora^ Auerbach.

The Rhizopod that is to be described here is a very small

Amccba, measuring 0'03-0'04 millim., which occurred pretty

plentifully in all sorts of receptacles of water in the neigh-

bourhood of Lindau. It excited my interest because it

seemed to have much in common with the Amoeba tentacidata

that I had previously observed ) and, in fact, it proved that it
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was exceedingly suitable for the completion and elucidation of

the observations made on the latter.

I had already completed my observations and made the

drawings which are here given before I could procure the

literature which showed that the form in question was nothing

else than Auerbach's Amoeha actinopliora.

A comparison of the figures given by this naturalist with

mine shows how closely we are in agreement as to external

characters ; and that I have, notwithstanding, reproduced my
drawings is in order that they may illustrate the point in

which I differ from Auerbach, namely the behaviour of the

outer membranous cortical layer, which here especially interests

us. In accordance with this I also give the description in

such a manner that it may represent the observation as I then

made it, uninfluenced by any thing previously known.
The first striking point was that here also the protoplasm

was distinctly surrounded by a double contour, and the animal

appeared as if covered by an envelope.

The periphery was for the most part perfectly smooth, and
only at one point did the animal extend a larger or smaller

number of lobate pseudopodia. In this way the Amoeba ac-

quired delusively the appearance of a thalamophorous

Rhizopod, with a closely-fitting thin carapace, from the orifice

of which processes protruded. A glance at fig. 9 will explain

this better than a detailed description. In this condition the

protoplasm in the interior forms a tolerably compact mass, in

which there are a number of rather large strongly-refractive

granules.

When the number of the pseudopodia is large, so that a

whole tuft of them protrudes at once (fig. 9) , we see nothing

of the cortical zone at their place of issue ; it is entirely dis-

placed. It is otherwise when only a few, say two or three,

processes are pushed forth. The relations of the marginal

layer are then quite distinctly visible, and we find that, just

as in A. tentaculata^ the cortex is pushed out into a cone, at

the apex of which the pseudopodium makes its way out.

Here, therefore, the double contour is also produced by a more
tenacious layer surrounding the animal, which must be pene-

trated by the protoplasmic processes before they can issue

(fig. 14). Even in the previously described form, however,

we saw that we have not to do with a persistent membranous
structure, but that during the flow of the animal the cortical

layer becomes amalgamated with the rest of the sarcode.

This is much more distinctly observable in Amoeba actino-

pliora. Thus all at once we see how, as the animal changes

its form, the pseudopodia are at the same time nearly all
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retracted, the body becomes flattened, the cortical zone

vanishes and flows into a broad border of clear protoplasm,

which surrounds the darker richly granular mass in the centre

of the animal (flgs. 11 & 12, h). The latter often remains

for some time sharply discriminated from the hyaline border

(fig. 17) ;
but the boundary is soon obliterated, exactly as

during the formation of an ordinary pseudopodium (fig. 12).

In this state the nucleus (u) also becomes quite distinctly

visible, agreeing precisely in its structure with those of other

Amoebce.

The melting of the fine cortical layer into the broad clear

border does not take place with equal rapidity at all points
;

so that a part of the Amoeba often appears sharply limited,

whilst another is already surrounded by the clear space

(fig. 11, r.s). In fig. 14, for example, is represented an

Amoeba diffiuens, one side of which is already quite liquefied,

while on the other half the double-contoured enveloping layer

is still retained, and on it even two pseudopodial cones, with

the processes issuing from them, are still visible. Fig. 15 is

also instructive in another way. There the cortical layer has

become fluid, and we see that tlie two pseudopodia wdiich have

persisted consist of the same hyaline protoplasm as the clear

border in which the cortical zone previously sharply separated

from it (see fig. 14) has dissolved itself. In the first state,

therefore, there would have been an envelope and an endo-

plasm enclosed by it, and from which the pseudopodia

proceeded, clearly distinguishable; in the latter both have
become fused into one. Kapidly as the broad, scarcely visible

border had formed, it can just as rapidly contract itself again

;

it shrinks to a certain extent together, until the narrow cortical

layer again originates from it.

In this way Amwba diffliiens can continually change its aspect

completely in one or other of the modes described. Upon what
law this ])ower de])ends cannot be stated definitely

; very pro-

bably, however, difierent conditions of pressure come into play

in the matter. With a centripetal pressure acting uniformly

upon the whole periphery, the more fluid parts of the proto-

plasm are all pressed into the interior, and only the narrow
membranaceous boundary remains. This acquires a firmer

consistence by contact with the water ; and therefore at the

points where pseudopodia issue it is pushed aside by the

latter. If the general pressure ceases, the more fluid consti-

tuents again come forth from the interior, dissolve the solidified

cortical layer, and form the clear border.

The best illustration of this explanation of the process is

furnished by those cases iu which a slow flowing forward of
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the Amoeba in one direction is taking place (fig. 14). On the

advancing side the fluid constituents are pushed on in front

;

here all pressure has ceased, whilst it acts upon the opposite

side, where, accordingly, the cortical contours are quite dis-

tinctly to be seen.

Auerbach had also observed this liquefaction into a disk, as

is shown by his fig. 8 ; but he conceived of it as a phenome-
non of expansion in which the cell-membrane also had to take

part ; but we now know that no such membrane exists, and
that the envelope is to be regarded only as a transitory con-

centration of the outermost layer of sarcode, and can at any
time dissolve again (see fig. 11).

Taking into consideration some other forms belonging here,

Amoeba bilimbosa of Auerbach is the first to be mentioned. I

do not think that it is identical with those just described ; the

very distinct figures given by the discoverer (plate xix.), the

difference of size, and several other differences are opposed to

such a notion. In this case nothing is said of a disappearance

of the cortex
;
and this reminds us more of the conditions

stated by Greeff" {he. cit.) to occur in his Ampliizoaella

digitata (fig. 18).

Special interest also attaches to Coddiojpodlum pellucidum

of Hertwig and Lesser *, which so closely resembles A. acti-

iioi^liova that, as already stated, its discoverers regarded it as

identical with the latter. But if the description of Hertwig
and Lesser is correct (and this can hardly be doubted in the

case of such accurate observers), there can be no further

question of a union of the two species. Thus the envelope of

Cochliopodium represents a true carapace, which " shows a

hatching perpendicular to the surface," and thus acquires a
great resemblance to the carapace of an Arcella. From its

firmness it cannot be perforated by pseudopodia, and it has

only a wide aperture " opposite the cell-nucleus " for the issue

of protoplasmic processes, which gives it perfectly the ap-

pearance of a monothalamian when it is looked at from the

side (Taf. ii. fig. vii. A). In this position Cochliojyodiam

would then correspond to ray figure 9. But, singularly enough,

a state also occurs, and is very distinctly figured by Hertwig
and Lesser in their fig. vii. C, which exactly represents an
Amoeba aciinopliora when the cortical layer has liquefied on
all sides (fig. 12).

Hertwig and Lesser explain the matter by supposing that

the perfect disappearance of the envelope is only delusive,

owing to the animal here being seen not from the side, but

* Log. cit. pi. ii. tigs. 7, 8.
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from above and behind^ whilst the clear border is due to the

sarcode which has flowed out of the aperture situated beneath.

In Amosha actinophora this is certainly not the case, as I

think I have shown distinctly enough, and as will be under-

stood without further discussion by examining my fig. 11, in

which the cortex only shows a few remains (r s) , which have
already completely disappeared in fig. 12 ; or my fig. 16, which
represents the same example as fig. 9, which, without change
of place, underwent the alteration under my eyes. The
resemblance of A. actinojihora to Cochliojjodmm is still further

heightened when we see that the cortex also appears finely

punctate or lined, which struck me especially on the addition

of osmic acid (fig. 17). The hyaline protoplasm also then

appears finely punctate ; and the impression is produced as if

the finest granules effected the liquefaction of the cortex by
the reception of more fluid constituents between them.

A great similarity to tlie Amoeba here described is presented

by the Jlhizopod represented by Hertwig and Lesser as a

doubtful form in fig. 8 A, as will be seen from a comparison

with my fig. 10. In this, however, the envelope (which is

even of a yellowish colour) is evidently much thicker.

We may therefore demonstrate a perfectionation of this

structure from Amceba tentaculata^ through A. actinophora, to

Cochliojjodium. It might be conceived that by a further

increased tenacity of the cortical zone we shall finally be led

to those forms of monothalamous iihizopods whose envelope

forms only a soft membrane closely embracing the sarcode,

and which is still so completely at one with the protoplasmic

body as to accompany it in all its movements, and to be con-

stricted simultaneously in the division.

Glancing back once more upon the phenomena which confront

us in the Amoebiform Iihizopods surrounded by a distinct

cortical zone, we shall find in them a welcome elucidation of

conditions such as have only been guessed at in the case of

other Amoebce.

In the sarcode-body more fluid and less fluid constituents

are present ; the former we find at the spots which betray a

centrifugal movement, whether in the pseudopodia or in the

advancing part of the flowing Amoibie [A. quadrilineata,

villosa, ttntaculata, &c.). The heavier constituents remain

behind and are dragged along; and weseetliem finally break

into many cushion-like processes of hyaline proto]>lasni.

The pushing forward of the more fluid constituents is

effected by the action of a pressure upon the opposite side

;

this is produced by the outermost layer of protoplasm at this

part acquiring a tougher consistency by extraction of water.
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The latter Is widened, during the flow of the Amoeha, at the

posterior end, by all sorts of processes, lobes, hairs, &c., which
often give the Amoeba a peculiar aspect, and have led to the

establishment of distinct species*. The sarcode here becomes
so tough that as the Amceba hastens forward it draws into

threads, if the expression may be allowed.

If the direction of movement is reversed, the previous poste-

rior extremity begins to flow, and the most tenacious proto-

plasm occurs on the opposite side. These conditions may be
equally well studied on the lobate pseudopodia, as also during

the retraction of the pseudopodiura, on the surface of which
all sorts of humps and folds are produced.

A tougher cortical zone of this kind is actually to be seen

in the forms here under consideration. When there is a

centripetal pressure acting uniformly, it surrounds the whole
Ama'ba like a membrane ; if the pressure ceases on all sides

the Amoeba flattens into a disk, the cortical zone liquefies and
flows together into a clear border of more fluid sarcode ; but

if the pressure acts on one side, the liquefaction takes place

only on the opposite side, and the mode of movement which
may be called the flow of the Amoeba is produced.

In the formation of individual pseudoj)odia (see A. tentacu-

lata) it is only a few spots that are subjected to these condi-

tions, and in accordance with this the tougher cortex dissolves

only at certain points, making way for the issuing softer

sarcode.

EXPLANATION OF PLATE IS.

Figs. 1-8 relate to Amaha tcntaculata.

Fiy. 1. An A. tentaculata with many pseudopodia.

Fig. 2. Another, 0'12 uiiliiin. long, under a higher power (Hartnack
eyepiece o, objective lU immersion) and drawn with the
cuDwra lucida. It shows the cortical zone (r «), the pseudo-
podia (i)s) on their cones, and at h a cone of which the
pseudopodium has been retracted (crater).

Fig. o. A portion of an Aniaha with three pseudopodia, highly mag-
nihed.

Fig. 4. A specimen on which a number of craters (k) are to be seen.

Fig. o. A specimen in which the cortical zone is dissolved.

Fig. 6. A flowing Amceha tciitaculata, in which the nucleus (?*) is very
distinctly visible.

Fig. 7. Another, in which three pseudopodia (;>.s) are still retained on
the advancing part.

Fig. 8 A. A pseudopodium with its cone, m, the soft interior mass ; b,

the cortex
; p, the pseudopodium.

Fig. 8 b. A pseudopodium in course of being retracted.

Figs. 9-17 relate to Amaba aciinophora.

• These structures have recently been referred to by i^ngelmann
(Onderz. Physiol. Lab. Utrecht, Deel vi. Afl. 2, St. 4).
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Fig. 9. An A. actinophora with a distinct cortical layer (rs), and a tuft

of pseudopodia at one end (Hartuack, oc. 3, obj. 7).

Fig. 10. Another with few pseudopodia, distinctly showing- how they
break through the cortex. (Rather too large in proportion to

the following figures.)

Fig. 11. The same example a short time afterwards. The cortex (?• s) is

almost everywhere liquehed, and has become converted into a
clear space ( h) : n, the nucleus, which is distinctly visible in

this state.

Fig. 12. The same, with the cortex completely dissolved, v c, contractile

vacuoles.

Fig. 13. The same, in slow flow in the direction indicated by the arrow,
r s, the newly reconstituted cortex.

Fig. 14. Another example, in which the cortex has just become liquefied,

but is still retained at one spot, together with two pseudopodia.
Fig. 15. An Atnaba in which the cortex has dissolved before two pseudo-

podia (;;s) were retracted. These become liquefied soon after-

wards. In this and
Fig. IG the granular protoplasm is sharply separated from the hyaline

zone. This, however, only lasts for a few moments, to give
place to the state in fig. 12.

Fig. 17. An Ainoeha in which the liquefaction of the cortex had just

commenced on one side, treated with osmic acid. The cortex

(r s) appears finely punctate, as also the hyaline sarcode ; the
nucleus at n.

XV.— Contributions towards a General History of the Marine
Polyzoa. By the Rev. Thomas Hincks, ]3.A., F.R.S.

[Continued from vol. viii. p. 136.]

[Plate v.]

IX. FOREIGN CHEILOSTOMATA (Miscellaneous).

Family Flustridae.

Flustra, Linna3us.

Flustra dentigera, n. sp. (PI. V. figs. 7, 7 a.)

Zoarium of a ratlier dark-brown colour and a somewliat

waxy appearance, with a narrow smooth edging, dividing

dichotomously into tall, linear, strap-like segments, expand-

ing very slightly upwards, which are not divergent, but con-

tinue in close proximity throughout their length. Zooecia

alternate, elongate, arched above and somewhat expanded,

usually narrowing slightly below the middle, a line of uume-
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rous denticles along the inner edges ; margins thin, smooth,
very little raised. Ooecia immersed, of large size, tall, of

delicate material, perfectly smooth and shining. Avicularia
none.

Log. West Australia {Miss Jelly).

In some respects allied to F. denticulata, Busk, and notably

in being furnished with marginal denticles, but differing from

it in many points. It is quite destitute of spines and avicu-

laria ; and the ooecium is immersed, whereas in F. denticulata

it is external and bears the large avicularium on its front.

In the mode of branching and general appearance the two
species are also very dissimilar.

I have only seen small pieces of F. dentiyei-a, and can
therefore give no account of the size which it attains ; its

habit of growth is very distinctive.

This form is not described in any of the Australian jmpers

which I have met with, and seems to be new.

Family Membraniporidae.

Membeanipora, De Blainville.

Memhraniporapilosa, Linna3us, form multispinata,

(PI. V. %. 6.)

Zocecia claviform, ovate above, narrowing off gradually

towards the base ; area occupying about two thirds of the

front, with a membranous covering ; margin thin, smooth,

bearing on each side eight to ten slender compressed spines

set very closely together, which bend abruptly inward, meeting
and intcrdigitating in the centre ; a single erect, rather stout,

acuminate spine on each side at the top ; immediately below
the area a similar spine rising from a socket on the front

wall
;
portion of the cell below the area smooth and silvery,

bearing near the bottom two large membranaceous spines, placed

one on each side, which sometimes attain a great length.

No avicularia. Ooecia. (?). Zoarium expanding regularly

from the point of origin to a width of about four cells, and
bifurcating at intervals ; sometimes forming a regular crust.

Loc. "West Australia, on weed [Miss Jelly).

M. 2nlosa is liable to so much variation that I do not ven-

ture to separate the present form from it, though it has a very

definite character of its own.

Its chief peculiarities are the great number of the marginal

spines, which are compressed and set closely together, and

very much bent in, so as to present the appearance of a ribbed

covering to the area, and the absence of the disks which
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give the prettily speckled appearance to the front wall of M.
inlosa. The margin of the aperture is not thickened as in the

latter ; and the two very tall spines near the bottom of the cell

are an additional feature.

Membranipora variegata^ Hincks.

[' Annals ' for August 1881.]

The specimen on which mj description of this well-marked

and handsome species was founded proves to have been im-

perfect ; and an important character has been omitted. In

point of fact it belongs to the same group as our British M.
sjrhiiferaj which is characterized by the presence of small,

pointed avicularia, elevated on tall and slender pedicles. In

the present case there is some irregularity in the position of

these appendages; but when present tlieyare commonly situated

on one side of the cell, just behind the lowest of the two stout

upper spines. The pedicle is much attenuated towards the

base ; the avicularium is narrow and elongate, and the beak

scarcely bent at the extremity.

I am indebted to Miss Jelly for the opportunity of examin-

ing a number of specimens of M. varicgcda^ and for drawing

my attention to the very interesting fact that it is also some-

times furnished with avicularia of the ordinary type. This

is the only case that has come under my notice in which

the two forms are present on the same specimen. In one speci-

men, at the top of almost every cell there is a rather small,

sessile or slightly raised avicularium, with the pointed man-
dible directed upwards. Occasionally three or four occur

about the upper part of the cell.

In well-develo})ed colonies of this species there is a marked
contrast between the stout, tall, erect spines (usually six in

number) round the upper part of thezooecium, and the slender,

sharp, abruptly bent spines which protect the lower lialf of

it. They aie all furnished with a conspicuous black base.

Membranipora coronata^ Hincks.

[' Annals' for February 1881.]

A specimen (probably from Ceylon) obtained by Capt.

Cawne Warren is furnished with the chitinous portion of the

avicularium, which was wanting in the one on which the

original diagnosis was founded. I am now able to add that

the appendage has a long vibraculoid mandible.
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Family Microporidae.

Steganopoeella, Smitt.

SteganoporeUa [Vincularia] Neozdanica^ Busk.
(PI .V. figs. 9, 9 a, 9 h.)

I propose to test the method of classification which adopts
the habit of growth as the chief basis of families and genera,

by a reference to the history of this species.

It is (in one of its forms) an undoubted member of the

genus Vincularia, Defrance
; the zooecia are arranged round an

imaginary axis, so as to form erect, subcylindrical, continuous
stems

; the front of the cell is surrounded by a raised border
(Busk, B. M. Cat. pt. 2, p. 96). The character of the stem

—

the mode in which the zocecia are aggregated—is the essential

feature of the Vincularian family.

V. Neozelanica occurs in two or three different forms. Miss
Jelly has kindly supplied me with a specimen which spreads

in a single layer over the surface of a sponge and is simply
incrusting. There is no special modification of structure

adapting it to its peculiar habitat, such as we find in Mem-
hranipora radicifera j but on one of the few cells of which
the dorsal surface is exposed there is a large, stout, spinous

process, which is possibly an effort towards the development
of some additional means of attachment.

In the erect cylindrical form the stems are attached by
means of a number of chitinous tubular fibres, which are

given off from the surface of the lower cells (PI. V. fig. 9 h).

Amongst the specimens which I owe to Miss Jelly are one
or two small fragments of a broader and more compressed
type, which approach more nearly to the ordinary Escharine
habit. If we examine the zooecium, we find that its structure

agrees in every essential point with that which we have in

Steganojjorella [Membranipora) majnilabris, Busk. There is,

indeed, the closest similarity between the two (compare PI. V.
figs. 8 & 9). It would be impossible, with any regard to

natural affinity, to place these forms in separate genera*.

But S. magnilahris is prevailingly an incrusting form
; occa-

sionally it assumes an erect, broadly foliaceous habit of growth.

No cylindrical variety of it is known.
Another species which exhibits the same remarkable struc-

tural peculiarities as the two just referred to is Steganojjorella

Smittii, Hincks (Hist, of Brit. Mar. Pol. vol. i. p. 178).

According to Mr. Goldstein, this species, which is known as

* Smitt has already made a similar remark {' Floridau Brjozoa/ pt. 2,

p. 17).
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an incrusting form, both fossil and recent, assumes the habit

of Vincularia on the coast of Australia. It also occurs, ac-

cording to this writer, (at Port Darwin) in an Escharine and
Hemeschariue form, as well as incrusting*. We have, then,

the same type of cell, and that a very rernarhahle and charac-

teristic one, associated with the Vincularian habit [S. Neo-
zeJanica)', with the crustaceous and Escharine habit [S.magni-
lahris)

; and with the Hemeschariue habit {S. Siuittii). And,
further, we have this type of cell combined with all these

modes of growth (according to Goldstein) witliin the limits of

a single species {8. Smittii).

The significance of these facts will be more fully appreci-

ated if we consider the remarkable structural features of the

cell which is common to V. Neozelanica, Busk, and j\[emlrra-

nipora magnilahris, Busk. The chief character on which the

genus Steganojporella, mihi (which embraces them both), is

based, is the bithalamic condition of the zooecium.' Some
way below the uj^per extremity of the cell a diaphragm
shuts off the lower portion of the cavity, and forms a distinct

chamber for the polypide. A tubular passage (PI. V. fig. 8 a)

extends upwards from this chamber, and opens (in the two
species before us) into the upper chamber, which is always
large, and, in certain cells, of very ample dimensions ; in the

latter it ])robably represents the external ooecium of other

forms. Tlie opening of this chamber is closed by a very large

operculum, Avhich also protects the entrance to the tubular

passage through which the ])olypide issues. In the calca-

reous lamina covering the area there are two foramina, one

on each side, which open into the ujjper chamber. In the two
forms under consideration a screen-like denticle, deeply concave

in front, rises from the edge of the tubular passage, and occu-

pies the middle of the lower margin of the orifice. In the

perfect state an opaque membrane extends from the base of

the operculum to the bottom of the cell, a space intervening

between it and the calcareous lamina. A glance at the figures

(PI. V. figs. 8, 8 a, and 9, 9 a) will show tlie exact simihirity

between the two forms in all essential points ; they are also

curiously alike in some of the minute details. It is impos-

* " Some neAv species of Bryozoa from tlie Marion Islands, with Notes
on BiceUaria grundis^'"' by J. li. Y. Goldstein. I have only a separate

copy of this paper (for which I am indebted to Mr. Goldstein's courtesy),

and am unable to give a more specific reference. The author considers

the changes of habit in <S'. Smittii to be " a sort of niimetism," and he
proposes to show " the importance of true zoarial habit as distinct from
mimetic changes of form." I am not sure that I rightly apprehend the

writer's meaning in this passage, and must be content to wait for a fuller

statement of his views.
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sible to doubt their close relationship ; in no natural system
could they be kept apart. Yet the one exhibits the technical
characters of Vincxdaria^ and the other a mode of growth
which is generically distinct, according-to the older systematists.
If the method of the latter is adopted, they must g'o into ^\^t-
rent families.

Tills case is a crucial one ; for the strongly-marked indivi-
duality of the zooecium leaves no doubt as to the close afiinity

of tlie two species, while, at the same time, the difference in
zoarial habit is unusually striking.

We are led to the same result by a study of the various
forms which exhibit the Vincularian mode of growth. So far

as the zooecium is concerned they constitute a very hetero-
geneous assemblage. Some have the Membraniporan cell,

such as V. ornafa, Busk, and a number of species described
by Waters in his valuable paper on Australian Tertiary
Polyzoa*

; V. ahyssicola, Smitt, has the cell of Setosella, and
ranks in the Microporidan family ; V. steganoporoides, Gold-
stein, seems to belong to the same family. F. Neozelanica,
Busk, is a typical Steganoporella, one of the best-marked of
the Cheilostomatous genera ; while S. Smittii, Hincks, is by
turns a Vincularian, Escharine, or crustaceous species !

The conclusion to which we are almost irresistibly con-

ducted is that the mere fashion of zoarial growth is not a safe

test of affinity, that it is a very variable and comparatively

unimportant element in the life of the species, and that, in

such forms as we are now considering at least, it can give us
little hel]) in the construction of a natural system.

The Vincularian is one of the most strongly marked varie-

ties of habit
;
yet, as we have seen, we find two forms the

cells of which show that they are very slightly moditied deri-

vatives from a common ancestor, one of which is Vincularian

and the other crustaceous or Escharine. We are brought very-

much to Prof. Smitt's conclusion, " that neither the agree-

ment nor the diversity in the mode of building their colonies

will give any warrant as to the natural affinities of the higher

Bryozoa "
(' Floridan Bryozoa,' pt. 2, p. 7).

The Vincularian habit then, like the Escharine, I regard

as a condition that may be assumed (within certain limits) by
the most diverse species ; and the forms which exhibit it, either

constantly or occasionally, must be placed in the groups to

which their general structural peculiarities ally them. The
genus Vincidaria has no raisoii cfetre.

Mr. Goldstein, in the paper referred to, urges that, as con-

* Quart. Jouin. Geol. Soc, August 1881.

Ann. (& J%. N. Hist. Ser. 5. Vol. ix. 9
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fessedly our present knowledge does not allow of a complete

natural arrangement, it may be wiser to rest on the old lines

and retain for the present the artificial system so long in use.

From this view I must entirely and earnestly dissent. I

hold that itis all but demonstrated thatzooecial, and not zoarial,

characters must be the basis of a natural classification of the

liighcr Polyzoa. And if this be so, it is surely in every way
better to apply this principle as far and as well as our present

knowledge will permit, and allow -it to give the direction to

further investigation ^i\\n\\ to perpetuate a system which, how-

ever convenient to the collector in the arrangement of his

cabinet, gives Kim no help towards understanding the order

of nature. Let us set our faces in the right direction, and

while admitting freely the extent of our ignorance, make full

use of the knowledge which we have.

The Radical Tubes.—The erect stems of Steganojiorella Neo-

zelanica are attached by tubular fibres ; and in this respect it

differs from its congeners. The difference, however, can

hardly be accounted important. The fibres are a tubular ex-

tension of the membrane which covers the front of the cell,

and seem only to originate from the zooecia close to tlie base

of the stem. In the (so-called) Flustra solida, Stimpson, the

curious fibres which traverse the surface of the zoarium,

uniting to form a kind of stem below, from which the radical

fibrils are given off, originate in the same way from an epi-

dermal covering of the cells. In the Microporidan Vincidaria

abyssicola * Smitt figures the cylindrical stem as continuous

with the incrusting hiyer of cells from which it rises, and of

course destitute of root-fibres. The stems of the present

species probably rise in the same way from an incrusting

layer; and if so, the tubes may be developed at a later stage,

in preparation for the ultimate detachment of the stem from the

adherent mass of cells.

Ooecium.—The very large size of the upper chamber in this

form and the kindred S. magnilabris^ in a certain number of

the cells, suggests at once that it is the equivalent of the

ooecium. If so, the modification is a very interesting one. The
dithalamic condition is made subservient to the reproductive

function ; in certain of the cells the upper compartment is

largely increased in size, and in tliis specialized form is no
* In a note on 7'. ahjssicola {' Annals,' February 1881) I have stated

that tills species and V. ornata, Busk, are true " Membranoporldcie."

This Is an error. The latter Is a Memtjranipora, the former a Steyanopo-
7'dla, and belongs to the Mlcroporldae.

In the same note the second sentence should read thus :—" I mention
this to show how essentially Mici-oporidan [not Memhranijwridan, as
printed] the zooecial character of this form is."
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doubt utilized as a brood-chamber. In other members of the

genus the ooeciura is external ; in the cells on which it occurs

(in 8. Rozieri, Audouin) the zocecial orifice is much larger

than in those Avhich are destitute of it, but does not equal in

size that of S. magnilahris. Above it an ample bilobate

structure is developed, forming, as it were, a dome over the

internal chamber, with the usual arched opening in front,

which is closed by the large operculum. In the ordinary

Cheilostomatous forms the inner chamber has no existence, and
the ooecium is a mere hood-like receptacle which overarches

the orifice, on the upper margin of which, or immediately
behind it, it takes its origin. In a previous paper (' Annals,'

August 1881) I have described a modification of the ooecium,

which consists of an extension of the cell itself, roofed in by a
number of marginal spines ; and there are many other forms
which have still to be investigated. The morphological his-

tory of the ooecium has yet to be Avritten.

The following species belong to the genus Steganoporella :

—

8. Rozieri^ Audouin : Rio de Janeiro {Darioin) ] Mazatlan
{Dr. P. F. Carjjeriter) \

California {T. //.) ; Zanzibar (IF.

Gates) ; India {3Iiss Jelly)
;
Australia {MacGillivray) ; form

falcifera^ ibid. {Miss Jelly). 8. 8mittiij Hincks {=Memb.
Andeyavensis, Busk) : Cornwall {Peach) ; North Australia

{Goldstein) ; Coralline Crag (-S^ear/eA' Wood). 8. Neozelanica,

iJusk : New Zealand {Dr. Lyall). 8. magnilahris, Busk { = 8.

elegans, Smitt): Abrolhos Islet, Atlantic (Daricin); Algoa Bay
{Bowerhank) ; Singapore (7'. //.) ; Bass's Straits {Cawne
Warren). 8. {Membranipora) perforata^ MacGillivray (pro-

bably a form oi 8. Rozieri), Victoria ; and perhaps Vincularia

Novie Hollandice, Haswell : Queensland.

The species which I have described (' Annals,' Nov. 1880)

under the names of 8. Jervoisii and 8. elongata are referable

to the genus Micropora, as is also the Vincularia steganojyo-

roides of Goldstein.

Family Monoporellidse.

MONOPOEELLA, Ilincks.

Monoporella albicans, n. sp. (PI. V. figs. 5, 5 a, 5 h.)

Zoaecia ovate, very irregularly arranged, convex, surface

minutely granular, shining ; orifice arched above, lower margin

straight or very slightly curved outward, peristome not

raised; just below the oriticc a rostrum, with an avicularium

on one side, mandible short, rounded ; large avicularia dis-

tributed amongst the cells, elongate, the beak at the extremity
9*
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rising into a hood-like expansion (PI. V. fig. 6h) ;
mandible

long, broad at the base, narrowing off to about the centre and

then of equal width to the extremity, which is rounded.

Ocecium rounded, suberect, with a large opening in front,

broader than high, surface minutely roughened, frequently an

umbo on the top (PI. V. iig.5a). Zoarium of a whitish

shining material.

Loc. Singapore or Philippines {Miss Jelly).

Provisionally, at least, it will be better to keep the genus

Monoporella apart from the Microporellidce. If (as seems

probable) the special pore of the latter is represented by the

oral sinus of the Myriozoidse, Microporella will have closer

affinity with such forms as Schizoporella than with the present.

As yet the species of 3Ionoporella described are but few, and

we have hardly material for a thorough study of the type.

There is a curious similarity in many points between this

species and Schizoporella operta, described in a subsequent part

of this paper; and probably they may be not remotely connected

genetically. But they are separated, in fact, by well-mare d
differences in the structure of the orifice, and for the purposes

of classification are pro])erly placed apart. At the same time

we cannot be too often reminded that the hard-and-fast lines

of our systems have no place in nature.

In the specimen of M. albicans which I have examined
the ooecia, which are numerous, are placed in almost all cases

(if not all) awry, so that the opening is turned sideways,

instead of looking straight forward as is usual. This is

probably a peculiarity of the special colony and not a general

character.

Family Myriozoidae (part.), Smitt.

SCHIZOPOKELLA, Hincks.

Schizojyorella incrassata^ n. sp. (PI. V. figs. 1, 1 a.)

Zooicia ovate, quincuncial, punctured round the border, the

marginal cells moderately convex, with a perfectly smQoth
surface, the older highly calcified, the walls very thick,

vitreous, shining; surface covered with irregular nodulous

masses ; orifice suborbicular, Avith a well-marked rather nar-

row sinus on the lower lip, peristome in the younger cells

thin and not elevated, in the adult zooecia the orifice deeply

immersed, the cell-wall much raised and thickened round it,

forming a kind of shaft above it ; at one side below the

mouth a large rounded swelling, bearing on its upper surface

a suberect pointed avicularium^ placed transversely along one
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side of the lower margin, and somewhat overhanging the
mouth (the whole structure resembling a bird's head)

; man-
dible broad below, tapering off to a point above, apex in-

curved ; frequently on the front of the cell a pointed avicu-
larium, variously placed, the beak elongate, slanting upwards,
aperture contracted about the middle, mandible triangular,

basal portion of the avicularium extended into a pointed pro-
cess, which forms a rest for the mandible when thrown back.
Ooecia suberect, rounded, subimmersed ; surface smooth (or

sometimes nodulous), with a semicircular aperture in front,

filled in by a thin, flat, calcareous plate, hyaline and perfectly

smooth.

Loc. Africa, on coral [Miss Jelltj)

.

This species affords a good illustration of the remarkable
changes in the appearance of the zooecium which may be
caused by the progress of the calcification. In its early con-
dition (as seen on the margin of the colony) the cell has a
slightly convex and perfectly smooth surface of very delicate

texture. The orifice is a simple opening, on a level with the

surface, and without any thickening or elevation of the mar-
gin. At this stage there is no trace of the oral avicularium.

In the second line of cells this organ is more or less perfectly

developed j the orifice is already immersed and concealed by
the risuig of the peristome and the thickening of the wall, and
the surface is dotted over with small vitreous nodules. In
the centre of the colony a great thickness of vitreous crust is

piled on the primitive surface of the cell, the orifice has dis-

appeared at the bottom of a deep shaft-like opening of irregular

form, and numerous nodular blocks overspread the surface,

which are frequently consolidated into a compact mass, in

which the avicularian rising is almost buried. The sutures

between the cells are now all but obliterated, and the zoarium
presents a continuous but uneven surface. The front

avicularia are developed on the superimposed crust.

Schizoporella levaia, n. sp. (PI. V. fig. 4.)

Zooecia small, disposed in lines, regularly ovate, convex,

strongly sutured ; surface perfectly smooth and shining

;

orifice arched above, lower margin straight, with a minute but

well-marked central sinus, peristome not raised ; below the

orifice an umbonate rising, which sends oft' an arm on each

side, so as to enclose it in front ; on its summit a minute cir-

cular avicularium. Omcium proportionally large, rounded,

expanded above, and narrowing towards the orifice, very

ventricose above, and somewhat depressed towards the open-
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ing, which is small and bounded by a raised projecting

margin, which embraces the orifice on each side ; surface

smooth and silvery, with very delicate stria3 radiating from

the base towards the opening.

A very pretty, subhyaline, and lustrous form.

Loc. Australia, on weed (^Miss Jelly).

Schizoporella aperta^ n. sp. (PI. V. fig. 3.)

Zocecia ovate, disposed in lines, very convex, especially

towards the orifice, depressed below, sutures deep ; surface

roughened or minutely reticulate ;
orifice arched above, lower

maro'in straight, with a rounded central sinus, contracted at

the opening by two small projecting points, peristome not

raised ; immediately below the orifice a short rostrum, and on

one side of it an avicularium with rounded mandible ;
large

avicularia distributed rarely amongst the cells, elongate,

raised, the beak rounded at the extremity, often projecting

considerably beyond tlie elevation on which the appendage
rests, the edge on each side towards the apex dentate ;

man-
dible smooth, of a light horn-colour, arched, except towards

the point of origin, where it is flattened, very slightly attenu-

ated towards the point, which is rounded. Ooscium cucullate,

entirely open in front, the opening arched and somewhat
elongated (taller than broad) ; surface slightly roughened.

Zoarium. whitish, of delicate texture.

Loc. Singapore or Philippines, on shell [Miss Jelly)

.

Family Escharidas (part.), Smitt.

PORELLA, Gray.

Porella rostrata^ Hincks. (PI. V. fig. 2.)

I have received from Miss Gatty a fine specimen of this

form, on which the ooecia are present ; the following must be
added to the diagnosis previously given (' Annals ' for Nov
1880) :—

Ocecium very ample, covering a large part of the cell above,
broad, rounded ; surface smooth and shining, thickly covered
with tall blunt papillte.

It should also be noted that the surface of the zooecium is

more or less punctured.
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EXPLANATION OF PLATE V.

Fir/. L Schizoporella incrassatn, n. sp. 1 «. Marginal zooecia.

Fiij. 2. Porella rostrata, Hincks. Ocecium.

Fif/. 3. Sfhizoporella aperta, ii. sp.

Fit/. 4. ScJnzoporeJla levata, n. sp.

i^/y. 5. Monoporella albicans, n. sp. 5 rt. Cell witli ooecium. 5 b. Large
aviciilai'ium.

Fifj. 6. Membranipora pilosa, form mtdfispinata.

Fir/. 7. Fhtstra ilentiijera, n. sp. 7 «. Nat. size.

Fi(j. 8. SteijanoporeUa magnilabris, Busli, witli the membranous covering

in situ. 8 a. Diagrammatic ligm-e, showing the tubular entrance

to tlie lower chamber *.

Fie/. 9. Stcf/anoporeUa Keozelanica, Busk (Viucularian form), with its

membranous covering. 9 a. Showing the structure of the cell.

9 b. Nat. size (two forms).

XVI.

—

Descnption of a new Species of the Homopterous

Genus Apliajna from Sumatra. By Artbur G. Butler,
F.L.S., F.Z.S.,&c.

The species which I here describe was obtained last year by
purchase, and it struck me at once as a very beautiful and new
Homopteron allied to Aphcena suhmaculata ;

but upon showing

it to my friend Mr. W. L. Distant, I found that he was in-

clined to regard it as a very fine and highly coloured variety

of that species, though without careful comparison of the

structural details of the two insects he was not prepared to

declare absolutely that they were not distinct. This, after a

minute examination of our specimens, I am fully convinced

to be the case, and tlierefore 1 do not hesitate to describe the

species.

Aplioina cliionaima, sp. n.

General form of A. suhmaculata, but the tegmina relatively

broader across the middle, owing to the greater arch of tlie

costal margin f ; the outer margin is also very decidedly-

longer, forming an oblique straight edge instead of an arch

continuous with that of the apical portion ;
the apex, there-

fore, is more prominent than in A. suhmaculata. The thorax,

* Actually the orifice of the tubular passage is placed far down within

the upper chamber, and is not easily seen.

t Tliis I have proved by careful measurement, the difference in width

between the middle and tlie widest part in these wings being exactly

2 milliiu. both in the larger and the smaller insect ; to an artistic eye

the dill'ereut outline is most marked.
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though naturally larger altogether, is comparatively slightly

shorter ; and the spinose dorsal processes in the centre of the

hind margins of the meso- and metanotum are distinctly more
prominent ; the posterior edge of the pronotum is more dis-

tinctly carinate, and the surface much more irregular ; the

front margin of the head is comparatively much narrower,

making the head altogether less quadrate in form ; the re-

flexed frontal horn is considerably longer, being carried back-
wards the whole length of the head over the pronotum,
whereas in A. submaculata it is of only two thirds this length

;

the upper surface of the horn is narrower throughout, and
therefore more sharply sulcated down the centre ; the frons is

almost identical in form and sculpture
;
spines on the posterior

tibia3 less acute.

Tegmina above blood- red, mottled all over Avith snow-white
spots, most of which are confluent beyond the middle ; the

costal and external borders regularly spotted, the former with
white and the latter witli slaty-black spots : wings intense

black, spars ely spotted with white, but the spots much smaller

than in A. submaculata-^ the apical border washed with chest-

nut-red
; veius at base scarlet ; the abdominal and anal borders

whity brown, interrupted by the white spots : head and pro-

notum scarlet, the latter with black lateral anterior margins
and a black spot on each side ; mesonotum black, with a large

irregular central scarlet patch ; metanotum black, outlined

in scarlet ; abdomen cadmium-yellow, almost entirely covered

by the ordinaiy white waxy secretion common to the group ;

tegmina below brilliant carmine-red, the basal two thirds

streaked transversely with grey; a few white-centred glau-
cous-grey rounded spots scattered irregularly over the external

third ; costal border crossed by black spots and dashes ; ex-
ternal border with a marginal series of small black spots.

Wings below much as above, but the nervures beyond the

middle relieved in greyish white, and the white spots congre-
gated on the apical instead of tlie abdominal half, the borders
also greyish, veins at base scarlet, as above : body below
scarlet, margins of metasternura stramineous ; middle and
posterior coxa?, clouded with black. Exp. tegm. 89 millim,

;

corp. long. 20) •, noti lat. 9; long, cuiu capite 12^; abdom.
long. 131.

Sumatra {Ch. Curtis). Type B.M.



Bihliographical Notices. 129

BIBLIOGRAPHICAL XOTICES.

The Zoolor/kal Record for 1880 (voL xvii.).

Edited hy E. C. IIye. London : 1881.

Zoolofjisclier Jahreshericht fiir 1880,

Redigirt von Prof. J, Yict. Caktjs. Leipzig: 1881.

It is with very great satisfaction that we are able to report that

the two zoological records (proper) for the year 1880 appeared
before the end of the year 1881. We shall not here take any notice

of the reports which appear as part of the ' Archiv fiir jS'atur-

geschichte ;" for they have acquired an antiquarian right to appear
whensoever they please, llivalry has shown itself to be so far ad-
vantageous that the early appearance of what we will call the

Xaples ' Ilecord ' for 1871* has given a new, and a needed, impetus to

the more speedy publication of the volume which appears under the
auspices of the Zoological Record Association.

^^'hen we look in a broad way at what is to be expected from
an effort of this kind, the first question we have to ask ourselves

is as to the scope of such a work ; from a theoretical point of view,

we expect anatomical, embryological, and palKontological studies to

be no less recognized than the work of the descriptive and syste-

matic zoologist. When we examine it from a practical point of

view we find that, in addition to these requirements, we have to

demand compendiousness, facility of reference, and peculiar attention

to such points as might easily escape a worker in a narrow groove.

It is not so necessary to refer in detail to Prof. Huxley's work on
the gills of crayfish as to an obscure notice of rare species in a
journal with a limited circulation : no student of carcinology can
fail to hear of the one ; but it is far from all that will, from more
general sources, become acquainted with the existence of a paper by
Mr. Haswell on some new Amphipods from Australia and Tasmania.
Compendiousness is hardly to be associated with a detailed state-

ment of every fossil fish or coral ; and that work is more particu-

larly undci taken by the ' Geological Record.' Thus, then, we find

that the English ' Recoi-d,' of which the 17th volume has now ap-
peared, and which has been under the care of such practised and
practical workers as Dr. Giinther, Prof. Newton, and Mr. Rye, has

dealt with anatomical and palicontological study in much less detail

than with the ever-growing and overpowering force of the descrip-

tions of new forms. On the other hand, the Xaples ' Record ' takes

all zoology for its province. As it has thus put itself into rivalry

with a publication which had learnt its true position, and had been,

in some departments, served for many years by the same experienced

hands, let us see how it has justified its boldness. Last year we
refrained from criticism from the revercntia qnce dehetur pueris ; but



130 Bihliogra])liical Notices.

we fear that the kind of work which received last July somewhat

severe treatmcDt from our contemporary, the ' Ibis,' is not a little

repeated in the volumes now before us.

We have, however, a somewhat difficult task ; we demand facility

of reference, and the work gives us indices which look most com-

plete ; even, however, with their aid we cannot find any indication

of a report of Prof. Huxley's paper on the Evolution of the Ycr-

tebrata. We cannot believe that it is omitted ; but perhaps it

does not contain sufficient names for undiscovered and hypotlietieal

groups to bring it within our foreign friends' idea of what should

constitute a zoological essay.

Let us then take rather some representative group of working

zoologists
;
perhaps we can not do better than select for this purpose

the eleven who prepared the English ' Record ' for the year 1879.

They will be found to fall into two groups, one of which is well,

the other insufficiently reported. Mr. Porbes will have some trouble

to find his third paper on the " Anatomy of Passerine iiirds ;" for

it is not in the index ; the title is not given in the chapter on Eirds,

but it is placed among the general papers on the anatomy of Verte-

brates. So, again, his paper on tlie Ploceine birds is not in the

index ; and we leave our ornithological readers to imagine his feel-

ings when he finds Pijtdia {wieneri) appear as Pih/lia ; Pi/tiJia has,

we know, been used by Dr. Cabanis ; but Mr. Porbes deals with that

point in a footnote to his paper. Mr. Kirby's parting gift to Dublin

(his account of the new species of Lepidoptera in the collection of

the Museum of the lloyal Dublin Society), Mr. BelPs paper on Pen-

tasto7num, which appeared in the pages of this journal, Mr. liidley's

essay on foreign sponge-spicules, which was thought worthy of

publication by a society which is in the habit of taking the opinion

of experts on the value of the papers submitted to it, seem all to have

been neglected. It is hard on the poor parasitic Arachnids that

the only paper written about them during the year 1880 should be
forgotten ; it is not right that a maiden paper on sponges should be
neglected. Did the student of the Arachnida look for 0. P. Cam-
bridge or for yin/i/rodcs in either Autoren- or Sachregister he would
find that the imj^ortant paper which is noted in the body has not

found its way into the necessary appendages. Dr. von Martens would
appear to have been well treated; and that Mr. M'Lachlan comes
off well, cela va scins dire, when we add that he falls to the recorder-

ship of so experienced and so admiialde a worker as Dr. Hagen.
Mr. Saunders and Mr. 0"Shaughncssy, Avith two pajjcrs each, are

duly recorded, as are Mr. Hickson and Mr. Bourne with one each
;

and Mr. liourne, indeed, gets as much as what would amount to

one tenth of his own paper, and to about four times as much as

his own excellent summary.
But what shall we say of the treatment given to works on sj-ste-

matic zoology, so important as those which form part of the Cata-
logue of the British Museixm ? Last year Mr. Sharpe was very
incompletely reported ; this year we are calmly told that Lord Wal-
singham s quarto volume on Lepidoptera has not been seen by the
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Eccorder. If Recorders undertake work when they live at inacces-

sible distances from the libraries of great cities, they must suffer for

their zeal and bu)' the books ; if they plead that British-Museum
catalogues are very expensive, we can onlj' answer that the just-

mentioned naturalist's account of the Pterophoridoe of California,

which might have been bought for a few shillings, is not even men-
tioned by name ; nor would Dr. Jentink have been ruined by the

price of the second edition of Mr. Pascoe's ' Zoological Classification,'

which he notes as not having been seen.

There are some striking errors in judgment : we must own that

we do not think we could have recorded Mr. B. Clarke's ideas on
zoological classification once (it is here done twice) without a very

serious disturbance of our risil)le faculties ; we should have doubted

the value of teaching zoologists how to clean cover-glasses ; and
although we know that a correspondent of 'Science Gossip' performs

admirably well his duties as a waiter at a hotel in Canterbury, we
should not have handed to posterity' his account of his inspection of

a Rotifer. We should have refrained from taking advantage of our

position to name an unnamed species (pt. i. p. 289) ; and we should

not have done more than give the titles of the papers in which Pro-

fessors Agassiz and Bell amused the Zoological Society with their

different accounts of what the elder Agassiz meant.

One or two other criticisms remain to be made ; if the chapter on

sponges is to be taken as a type of the whole, misprints abound

;

e.g. Ohalina fostilis for C.fertUis (p. 174); Monoxidos for Monax-
idfe (p. 176); the charming generic term Protoschnidtia has a t

between the P and j-
; CJadoriza, which, by the way, is a genus of

Sars's (1872), and not a new genus, is sjielt CMadoriza; and on the

same page (p. 183) we have vdijica for sUiJica. Some of Yosmaer's

new species of Clathria are given, but C. eler/ans is omitted. Among
the Bryozoa we find no note of Mr. Haswell's new species, Mt/rio-

zoum auxtrcdiense.

To sum the matter up, we will make two comparisons between a

•part of the Naples ' Record ' that appears to us to be, from their point

of view, particularly well done, and the same part in the English

Record. Prof. Ludwig and Prof. Bell both appear to devote the

greater part of their energies to the Echinodermata ; and both omit

one, though a dift'erent, paper of considerable importance. We can-

not understand how one who has to do with collections which come
from all parts of the world to the British Museum could have

neglected to make himself acquainted with the important work of

Mobius on the faima of Mauritius ; and Ludwig's omission of De
Loriol's valuable monograph on Egyptian fossil Echinids is a matter

for regret. Mr. Bell notices it, and, we observe, does not fail to

indicate that the veteran echinologist is not satisfied with his new
genus. But, as to brevuty (no inconsiderable virtue), compare the

two. The Englishman writes, " Asterias palcpocnistcdlKs, Sladen,

is a Pedicellaster ; Ann. N. H. (5) v. pp. 21G, 217." The Naples

Recorder gives seven lines to the same point. Lengthiness some-

times leads to confusion ; uo one who looks at the German account
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of Mr. Dobson's new worm would • imagine that the generic term

Pteryr/odirmatlk's was clue to Wedl ; but with the several lines there

given the student is not reminded, as he is in the English work^ that

Rict 111aria is an older generic term.

The references are often incomplete ; compare that of Giinther's

'Introduction to the Study of Pishes,' an account of which is, horre-

scimus refercntes, given in a third language (Italian), Orley's

Monograph of the AnguillulidaB, or Ealfour and Sedgwick's memoir
on the Head-kidney of the Embryo Chick (pt. iv. p. 186).

A reference to the last paper, which is omitted seemingly from

the English ' Record,' reminds us that Mr. Itye's coadjutors fail some-

what in tlieir appreciation of anatomical works ;
" les ganglions sent

confondus " is not to be translated by the " ganglia are con-

founded" (Ins. p. 2). Neither Mr. Ivirby nor Mr. llidley refer to

their illustrious countryman's epoch-making work on comparative

embryology ; medical helminthologj^ might, we should think, be

more fully treated ; the researches of Scott and Balfour on the low-

lier Pisces might have had a word of explanation ; a few words on

the freshwater Medusa would not have been unacceptable ; and
something of general importance could surely have been found in

Prof. Maitin Duncan's tine work on Sind corals.

On the whole, however, we would recommend the working zoo-

logist to put his trust in the English ' Kecord ;' and we shall perhaps

be pardoned if we suggest to the Naples staff that, having done the

chief work for which they were called into existence, that of

awakening the Englishman to a sense of the necessity of early

appearance, they will reconsider the advisability of producing a work
hasty and imperfect in execution, cumbrous for employment, un-
certain in its accuracy, and ill- proportioned in its design.

Proceedings of the Bristol Naturalists' Societj/. New series, vol. iii.

part ii. (1S80). Svo. Pp. 83-174. Also, new series, vol. ii,

(1877-8-9). Flora [rcceiit] of the Bristol Coal-field. Edited by
J. W. White. Part I. Thalamiflorae. Svo, 40 pages. Bristol,

1881.

As usual, this publication of the Bristol Naturalists is full of

good matter. Dr. S. P. Thompson gives a concise and suggestive

treatise on hearing with two ears, and describes also a new phonau-
tograph. The breathing of aquatic larva}, the local Lepidoptera,

and tlie Eungi are special subjects ; also the boulders of the Broms-
grove district. Notes on recent investigations on the course of

storms, by Dr. Burden ; on the preparation of a local Flora, by J.

W. White ; Mr. C. Jeck's optimist view of " Darwinism " ; and
Mr. Leipner's " Naturalist's Bamble in Guernsey," are all worthy of

attention.

The first instalment of a new local flora, made by the personal

exertions of the Society, and edited by the " Honorary Secretary of
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the Botanical Section," is issued with this part. It contains the

Thalamiflorals. Other jjortions Avill follow year by year. The next

will give the Calyciflorals ; the third, the Coralliflorals ; the fourth,

Apetalous Plants ; and the fifth and last, the Endogens, Gymno-
sperms, and Vascular Cryptogams.

Proceedinr/s and Transactions of the Nova-Scotlan Institute of
Natural Science of Halifaj.\ Nova Scotia. Vol. v. part iii. for

1880-81. 8vo. Pp. 223-315. Halifiix, N.S., 1881.

Continuations of geological research in Nova Scotia, by the Rev. Dr.

D. Honeyman, Professor of Geology in Dalhousie College, and detailed

descriptions of lievrite and of the trap-minerals of Nova Scotia, by
Edwin Gilpin, Government Inspector of Mines, and some Geolo-

gical Notes by A. Cameron and Alfred Hare, constitute a goodly

portion of this part. In Botany, Dr. Somcrs treats of the Fungi and

Mosses of the country ; and Mr. A. W. Mackay enumerates the

Lichens. The birds of i)rey have an interesting memoir by Dr. J. B.

Gilpin, an acute observer. He states that the llev. Mr. "Wainwright,

a missionary in Labrador, with good eye and hand, shot an eagle

rising eight feet from the ground with a fisherman's child in its

claws, and dropped it so cleverly as not to hin-t its living prey.

Dr. Gilpin also gives a lively account of the dwellings of the Musk-
rat and Beaver of Nova Scotia. The ice-storm of January 1881 is

noted by H. S. Poole, F.G.S., and Mr. II. Morrow, among the mis-

cellaneous materials of this useful and interesting number of the

Nova-Scotian Institute's Proceedings.

MISCELLANEOUS.

On the Origin of the Spermatozoids in the Hydroids.

By M. A. DE Vaeenne.

In a preceding note I had the honour of presenting to the Aca-
demy a summary of my researches upon the origin of the ovum in

the Hydroids *
; and I now wish to communicate the results to

which my observations on the origin of the male sexual products in

the same group have led me.

In the species that I have observed the mother cells of the sper-

matozoids appear not in the gonophores, medusoid buds, or Medusce,

as has hitherto been supposed, but in the tissues of the colonj^

itself, in what Allman calls the cceiwsarc. Weismann has lately

described the same phenomenon in the genus Plumiduria ; but he

thinks that it occurs with the spermatic cells only in this genus. I

regret that 1 cannot adopt his opinion.

• See ' Annals,' October 1881, vol. viii. p. 321.
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The three species that I have studied are CamjicinvJaria jlcxuosa,

Gonotliyra'a Loveni, and Podocoryne carnea. I selected these three

species for the purpose of following a course parallel to that which

I pursued in regard to the development of the ovum. The first has

its sexual generation represented by gonophores, which remain con-

stantly attached to the hydroid polype ; the second presents a semi-

medusa, and the third a free medusa.

I find it impossible to share the opinion of those authors who
accept the ectodermic origin of the male sexual products in these

species.

In Campanidaria Jle.vuosa we find in the endoderm of the stem

before the appearance of any gonophores, some large highl)--refrin-

gent cells ; these are the primitive mother-cells. They are I'ound,

and possess large nuclei with a nucleolus. The presence of a certain

numljer of mother cells induces the formation of a gonophore,

which is at first only a simple ca^cal diverticulum of the endoderm
and ectoderm. The endoderm of this diverticulum is thi;s occupied

by a certain number of mother cells ; and at this moment we can

ascertain that the intermediate lamella certainly passes over these

differentiated cells, and that consequently the origin of the testis

is certainly endodermic.

It is very important, for the recognition of these facts, to observe

the gonophores as yoimg as possible, when the large mother cells,

which are known by their refringency, occupy the endodermic

wall of the bod}^ of the polype and are in immediate contact

with the digestive cavity of the colony, and when the csecal diver-

ticulum above mentioned begins to make its ajipcarance. In fact,

after this moment the primitive mother cells multiply rapidly, and

the daughter cells, which are much smaller and always j^ossess re-

fringent nuclei, form a testicular mass of a horseshoe form, which

very rapidly increases in si/.e. At the same time the testicular

mass ceases to form part of the endodermic wall, and to be in direct

contact with the digestive cavity of the colony ; for the non-difi'er-

entiated endoderm, previously interrupted at this point by the

testicular mass, becomes I'cconstituted beneath this mass, and there

forms a continuous layer. Thus, in consequence of this multipli-

cation of the mother cells and the reconstruction of an uninterrupted

endodermic layer beneath the testicular mass, it is very dilficult at

this moment to recognize the origin of the testis, which has become

an isolated mass, between the ectoderm and the endoderm recon-

structed beneath it ; and in consequence of there being this endo-

derm of new formation, which may be mistaken for the i)rimitive

endoderm, beneath the testicular mass, one may very easily supjiose

that the intermediate lamella passes beneath the mother cells, and

that therefore the origin of the spermatozoids is ectodermic. It is

this, I believe, that has led into error the authors who accept the

ectodermic origin of the male sexual products.

In Gonothijraa Loveni the affair takes place in the same manner,

and I need not dwell upon it further.

In Fodoconjne carnea, in the region of the body of the hydroid
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polype where the medusas are to bud forth, we find the endodermic
wall occupied by large refringent cells ; these are the primitive

mother cells. Soon the endoderm and the ectoderm form a ctecal

diverticulum, into which the mother cells pass. This diverticulum

will become a medusa ; and the mother cells will occupy its endo-

derm ; the intermediate lamella passes over them.

I will not enter into the details of the development of the me-
dusa, as I shall soon have the honour of laying before the Academy
a memoir upon this subject. It will suffice to say that after this

period the testicular mass grows rapidly, that the endoderm is re-

constituted in the form of a new uninterrupted layer beneath this

testicular mass, and that the mass of spermatozoids finally occupies

the manubrium of the medusa between the ectoderm, which has

become considerably thinner, and the newly-formed layer of endo-

derm already mentioned.

To sura up, in these three species

1. The male sexual products do not originate in the gonophores,

medusoid buds, or meduste, as has been supposed, but in the cceno-

sarc of the hydroid polype itself, as I have already shown to be the

case with the ovum.

2. The primitive mother cells of the spermatozoids are derived,

like the ova, from difterentiated endodermic cells.

3. Like the ova again, these mother cells pass into a diverticulum

of the walls of the body ; and this diverticulum by development
becomes a gonophore, destined to be always attached to the hydroid

polype, or a semimedusa, or a free medusa.

4. The origin of the sexual products and their development there-

fore present a very great analogy in the male and female colonies.

5. If we accept these facts as demonstrated, the gonophores, the

semimedusaj, and the racdusse in both the male and female colonies

can be regarded only as representing the sexual individuals ; and it

consequently appears that alternation of generations cannot be

accepted.— Comptes Bendus, December 12, 1881, p. 1032.

On ilie Phenomena of Division in Euglypha alveolata and the Mono-
thalamous Rliizopods in yeneral. 13y Dr. Aug. Gkuber.

The investigations of Dr. Gruber upon the phenomena of the
multiplication by division in Eiujlypha alveolata and other Mouo-
thalamous llhizopods reveal important facts in the historj- of these

creatures. They show especially how the envelopes of the body
being more or less supple or resistant, infiueuce the mode in which
division is effected.

If we group the Monothalamia in accordance with the nature of

their covering, we may form a first category for those of which the v

carapace consists of little plates of various forms produced by the

sarcode of the animal itself. It is here that we must place the

species upon which the author has made the most complete investi-

gations.
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Leidy observed two examples of Eu(jJ;iplM alveolafa united by

their soft parts in the oral region—that is to say, at the orifice of the

shell. One of tliese individuals was at first much smaller than the

other ; but at the end of an hour it had attained the normal dimen-

sions, and currents of protoplasm passed from one individual to the

other. This fact alone seemed to indicate that this was a pheno-

menon of division rather than of conjugation. But the observation

was too imperfect to permit any certain conclusions to l)C drawn from

it. Dr. Gruber has completely elucidated the mode of reproduction

in question, by following step by step all its phases in the same
individual.

In a well-developed specimen of Enrihipha (dveolata we observe

in the region where the nucleus is situated some small very refrac-

tive bodies, which i)receding observers have regarded as being the

little plates destined to form the new carapace after a moult. This

interpretation, which is correct so far as the nature of the bodies is

concerned, is not so with regard to the part they have to play.

According to Dr. Gruber's observations a certain quantity of pro-

toplasm jjrojectsfrom the carapace through the apei'ture of the latter.

At the same time the little plates just mentioned set themselves in

motion, and arrange themselves one behind the other along the wall

of the carapace. From this a series is soon seen to issue and arrange

themselves round the process of protojdasm that has been expelled

through the aperture. The quantity of (his protojdasm gradually in-

creases ; and at the same time fresh platelets issuing from the parent

individual become imbricated upon its surface. In from half an hour

to an hour these pieces, about eighty in number, liave taken their

places, and the new creature has ac(]uircd the aspect of a fir-cone
;

finally, a little later, they present their definitive arrangement, and
the EiKjlypha that they protect only differs from that which has

given it birth by the absence of a nucleus.

While the carapace is forming, the maternal nucleus undergoes

certain changes. Fine granulations or curved lines make their ap-

pearance in it. It soon presents movements, slowly changes its

form, and finally becomes elongated in the direction of the major
axis of the animal. It then shows a longitudinal striation, which
grows more and more distinct ; and at the same time its length

comes nearly to equal that of the animal. Then it becomes con-

stricted and divides into two halves, one of which remains in the

original individual, while the other pa'^ses into the newly-formed
one. After passing away from the point of union of the two EugJij-

phai, these nuclei lose their striation and are distinguishable only in

the form of more transparent spaces.

In the protoplasm a movement of circulation then commences,
and takes place both in the interior of each individual and from one

r individual to the other ; this lasts for a])out a quarter of an hour
and then ceases. After some changes of little importance a loosening

occurs at the point of union of the two Eut/li/pJue ; j^seudopodia malio

their appearance there ; and finally the two creatures separate and
are e(]ually complete.
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The observations of F. E. Schiiltze on Quadrula symmetrica, and
those of Leidy on Trincma acinus, show that in these two genera

the same things evidently take place as in Eiighjplm ; that is to say,

the platelets protecting the body are produced in the interior of

the parent individual, and afterwards conveyed round the body of

the daughter individual. M, Gruber has almost completely traced

these same phenomena of division in Cyphoderia cnnpuUa, the cara-

pace of which is not formed of a comparatively restricted and toler-

able constant number of plates, but rather of an infinity of little

particles which gives this envelope the aspect of shagreen.

The phenomena of division seem to be nearly the same in the

A7'ceUa'.

In the Monothalamia with carapaces formed of foreign materials,

such as the Dijfliif/ice, which are covered with grains of sand &c.,

individuals have been observed united by their buccal poles ; and
this state has been regarded as the result of conjugation. According

to Dr. Gruber this interpretation is incorrect, and the individuals

thus joined must be the product of a division on the point of com-

pletion. With Biitschli he assumes that these Ehizopods first of all

introduce into their bodies the foreign substances which are to serve

for the formation of the envelope. The sand-grains, Diatoms, &c.

are then transported to the outer surface of the newly-formed indi-

vidual, just in the same way as the platelets of the Euylyphce,

Quadridce, &c.

The forms which are protected by an inflexible chitinous carapace

also present the same mode of multiplication. This would seem to

be proved by Dr. Gruber's observations on Microgromia socicdis, and

Schneider's on Diff-vgia inchelys.

On the other hand, in the genera which have an envelope formed

by a flexible membrane adherent to the sarcode of the body, divi-

sion takes place, as in the Amadxe, in the mode that may be denomi-

nated normal, because it is that which is by far the most frequent

in animal cells. A constriction is produced in the middle of the

body, and causes the formation of two individuals.^

—

Zeitsclirift f.
u'iss. ZooL XXXV. p. 431, & xxxvi. p. 104 (1881) ; Bill. Univ.,

Archives cUs Sciences, December 15, 1881, p. 624.

The Mediterranean Species of Fierasfcr. By Prof. C. Emeky.

Fierasfer acus, the commonest species in the Mediterranean,

attains a length of lU centim. (about 7| inches), and takes up its

abode preferently in the large Holothuria?, such as Holotharia tubu-

losa and Stichopus regulis. The author has frequently observed the

process adopted by the little fish for introducing itself into the body
of the Echinoderm. It commences by examining tlie whole length

of the latter until it has discovered at which end the anus is situ-

ated. It places its muzzle against this orifice, and then, at the

Ann. & Mag. N. Hist. Ser. 5. Vol. ix. 10
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moment when the sphincter dilates to allow the escape of the wator

which has served for respiration, it heuds round quickly, and gliding

its slender tail along its body, passes it in an instant into the cloaca

of the Holothuria. This first step taken, the rest of the operation

may occupy more or less time. A small FUrasfer attacking a large

Holothuria sometimes succeeds in making an entrance at once.

But should there be any disproportion of size the parasite waits for

the respiratory stream to dilate the anus, and then pushes further in
;

and it is only by long-continued efforts that it finally enters. Prof.

Emery has seen as many as seven of these fish successively enter

the body of the same individual.

The Fierasfer lodges at first in the respiratory tree of the Holo-

thuria, which opens into the intestine not far from the anus ; but it

is also found in the perivisceral cavity, because the respiratory tree

is most frequently torn by the eftbrts of the little fish, es}>ecially

wlien it receives several of them at the same time. The Fierasfer,

however, is not a true parasite feeding at the expense of its host,

but gets its nourishment from the sea by pushing its head out of the

Holothuria. The position of its anus, which is placed ver}' near the

head, also enables it to evacuate the faical matters and the sexual

products without quitting its domicile.

This singular fish consequently makes use of the Holothuria as a

habitation, or as a refuge from its enemies. It is therefore what
we may call a commensal in the words of Van Beneden, or, as Prof.

Emerj' expresses it, a lodger-parasite (inquilinus).—R. Accacl. dei

Lincei, Atti, ser. 3, vol. vii. 18S0 ; Bibl. Ujiiv., Archives des Sciences,

December 15, 1881, p. 027.

Mode of Capture of Lizards in Southern Europe. By Dr. T. Eimer.

In my memoir on Lacerta mural is ca'ridea I described the peculiar

method, usual in Italy, by which the boys there catch lizards : they
make a noose at the end of a long stiff haulm of grass, and fill this

with saliva so as to appear like a shining mirror. They hold the

grass-haulm towards a lizard, which, being very inquisitive,

comes nearer and nearer in order to examine the apjiaratiis, and in

the midst of its curiosity easily allows the noose to be drawn over

its head.

The celebrated statue of the Sauroctonus*, as is well known,
represents a youth, still of tender age, who, leaning with his left

arm upon the trunk of a tree, and holding in his right hand a piece

of a rod, in a watchful attitude follows with his eyes a lizard running
up the trunk of the tree, with the object, as the archaeologists think,

either of tickling or transfixing it with the above-mentioned rod,

as with a dart, a fragment of which the rod would represent. The
latter opinion, so far as I know, relates to the statement of Plinyf,

* lavpoKTovos, lizard-killer. f Hist. Nat. xxxiv. 70.
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who says, " fecit " (ex sere Praxiteles, to whom he ascribes the statue)
" piiberem Apollinem subrepeuti lacertae cominus sagitta insidiantem,

quem sauroctonon vocant." Apollo is supposed to wish to obtain

predictions from the struggles of the dying lizard. An epigram of

Martial* relating to our statue runs as follows :

—

" Sauroctonos Coriiithius" [i. e. of Corinthian brass].

" Ad te reptanti, puer insidiose, lacertie

Parce, cupit digitis ilia perire tuis."

The lizard, therefore, is creeping up to the boy. This and the

whole bearing of the Sauroctonus, which is quietly expectant and
almost negligent, the attitude of the right arm and hand, the mode
in which the latter holds the rod in its fingers, lightly and easily,

not firmly and securely as one holds a dart with which one intends

to kill, and, lastly, the peaceable expression of the face, indicating

sport rather than any thing serious, all appear to me to show most

definitely that in the Sauroctonus we have before us a boy waiting

for a lizard with a grass noose and not with a dart. It is by this

explanation that the whole statue becomes intelligible, and appears

in all its harmonious truth to Ufo.

It is well known that there is in the Vatican a copy of the original

in marble, which was dug up on the Palatine Hill in 1777 ; another,

smaller one, in bronze, found near S. Balbina, in the Villa Albani,

in Pome ; another in Paris, &c. The first two 1 know well by per-

sonal inspection. In the best-known and finest of them, that in the

Vatican, both arms from the shoulders are new. In the example in

the Villa Albani the arms are old ; according to one of the state-

ments accessible to me at the moment, the right hand has, however,

been restored in thisf. Be this as it may, the attitude of the right

arm, hand, and fingers in both cases is suchthpt it can be connected

only with the light and easy holding of a gras&-haulm, and not of a

dart. I would, however, lay the chief stress upon the other charac-

ters of the statue, which, as already stated, can only be brought

into accordance with the former conception.

It would be interesting to know whether the method of capturing

lizards with the noose is practised in Greece, as is very probable,

considering the old relations of the Greeks and Romans ; but even

if this should not be the case, these reVations would suffice to have

given Praxiteles the material for his statue.

Thus the practice of this method would be shown to be very

ancient. To what ancient times similar practices may be traced

back, how tenaciously they transmit themselves to later ages and

maintain themselves therein, is proved by a fresco painting in the

Etruscan Museum of the Vatican, representing a boy who allows a

* xiv. 172.

t In the example in Paris also the right forearm and hand are new,
as also the fingers of the left hand.
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bird held by a thread attached to its legs to flutter about. This is

a practice which is still one of the commonest acts of the daily

cruelty to animals witnessed in Italy, and has consequently occupied

thoughtless human creatures at least since the time of the Etruscan

people, which loses itself iu the obscurity of an unknown past.

—

Archiv fur Naturgeschichti', xlvii. (1881) pp. 514-516.

Note on some obscure Points in the Organization and Development

of the Echinorhynchi. By M. M^gnin.

The Echinorhynchi are generally regarded as entirely destitute

of a mouth and digestive organs. M. Lespos has described what
he thought was a digestive organ in the trunk of EcJiiaorhi/nchns

(pgas ; but his view has not been adopted by subsequent authors

;

and M. Megnin thinks that the cavity that exists in the interior of

the trunk is the result of a disposition rendered necessary by the

alternate erection and retraction of the trunk, like the finger of a

glove, frequently observed in these worms.
His own investigations have been pursued for several years upon

different species of Echinorhynchi^ both adult and in the state of

encysted larva), obtained from fishes, reptiles, birds, and Cetacea

;

and he states that, although the cavity of the trunk may not be a

digestive organ, such an organ nevertheless exists. In many Echi-

norhynchi there are two pyriform organs, which open at the base of

the neck in the species which have not the trunk sessile, and at the

base of the trunk in those which have no neck. These organs,

called menisci, were regarded by Dujardin as a salivary apparatus
;

but all other helminthologists have confessed ignorance of their

significance and function. In some encysted larvae of Echinorhynclii,

obtained from the cellular tissue of Varani and of a pheasant, the

author found that these menisci filled the cavity of the body and
opened at the base of the trunk in a large Iniccal pore with finely-

folded lips. In a specimen of EcJtinorhynchus hrevicolUs from the

whale the menisci were replaced by two long c}dindrical tubes,

opening into a furrow at the base of the trunk, and extending to

the extremity of the body ou each side of the generative organs.

The interior of these tubes was lined with polygonal cells strongly

impregnated with fat-globules of a reddish-yellow colour ; and the

author describes them as presenting a complete analogy with the

bifid intestine of certain Distoma.

This intestine exists in the encysted larvaj of the Echinorhynchi,

but is atrophied and represented only by the menisci in most of the

adults, although, as above stated, it persists in some. The fact of

the presence of a bifurcate intestine in the Echinorhynchi approxi-

mates those worms to the Trematoda, and removes them from the

Nematoda, with which they have hitherto been classed.

—

Comptes
Rendus, December 12, 1881, p. 1054.
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Order TETRACTINELLIDA, Marshall.

Group GeobinAj Carter {continued).

Genus Pachymatisma, Bwk.

Pacliymatisma Johnstonia^ Bwk.

Alryoniuni primum, Diosc. (?), Donati, Hist. Nat. de la mer Adriat.

(1758).
Hahchotulrin JoJmstoma, Bwk. Trans. Micr. Soc. vol. i. p. 63, pi. vi.

(1841) ; Hist. Brit. Sponges, Johnst. p. 198 (1842).
Pachi/mafis?na Johndonin, Bwk. Monogr. lirit. Spong. ii. pp. 3 & 51

;

O. Schmidt, Zweites Suppl. Spong. d. Adriat. Meeres, p. 12 (1866)

;

Carter, Ann. & Mag. Nat. Hist. 1809, vol. iv. p. 11.

Caminus osculostcs, Grube, Mitth. ii. St. Malo ii. RoskofF, p. 132, pi. ii.

fig. 3 (1873).

Bowerbank's faithful description of this sponge renders un-
necessary any thing more than a supplement on some points

of its histology.

Ann. & Mag. N. Hist. Ser. 5. Vol. ix. 11
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1. Tlie Cortex.— (i) The outermost layer of tlie cortex is

an exceedingly thin, colourless, and transparent membrane,
which rests on a layer of bacillar spicules, homologous with

the layer of minute stellates in other Geodine sponges.

(ii) The bacillar layer is single, i. e. only one bacillus

thick, the bacilli lying parallel to its surface, orientated in

every direction, in close contact with each other. Since there

is nothing intervening between the superficial membrane and

the bacillar layer, it is clear that the former must be the

ectoderm, if the generalization hold good that all the skeletal

parts of the sponge originate in the mesoderm. That it now
exhibits no ectodermic structure is in full accordance with

Schulze's observations, who states that he has never yet seen

the characteristic platten-cell outlines in spirit-specimens, but

only in fresh specimens under silver or gold treatment.

(iii) The succeeding dermal layer is described by Bower-
bank * as "a stratum of membranous structure and sarcode

destitute of gemmules (globates)." It is of very variable

thickness, in some places 0'0038 to 0*0075 inch across, in

others absent, the underlying globates then coming in contact

with the bacillar layer ; it closely resembles the vesicular

or vacuolated connective tissue of Geodia Barretti (see antehy

vol. V. p. 251) ; in some parts it consists simply of separate

colourless, transparent, more or less oval, or polygonal cells

with remarkably thin walls and devoid of contents, except for

a very small quantity of colourless sarcode, in which may
usually be detected a nucleus with its nucleolus (PI. VI. figs. 5

and 13) ; in other places, however, the tissue exhibits in

addition an intermediate substance, which joins the adjacent

cells together, and appears to result from the metamorphosis

and fusion of their walls ; the intermediate substance is

usually colourless and structureless ; but sometimes it assumes

a dusky grey tint, owing to the presence of abundant minute

granules ; it also appears in some cases to become finely

fibrillated (PI. VI. fig. 5).

(iv) The globate layer, 0'03 inch thick, has the same
structure as in other Geodine sponges. The ligaments which

join adjacent globates together consist of fine structureless

parallel fibrilla3, amongst which at intervals occur parallel-

lying granular threads, sometimes containing a nucleus and

nucleolus (PI. VI. fig. 11). They are probably derived, like

the connective-tissue fibres, from elongated fusiform cells with

hyaline walls and granular axial threads, in which the hyaline

walls have become completely fibrillated, while the axial

thread remains unchanged.
* Phil. Trans. 1862.
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(v) The subcortical layer is similar to that of Geodia
Bnrretti.

2. The Mark.—Tliis is chiefly composed of a granular

connective tissue like that of other Geocline sponges, but
partly also of vesicular connective tissue ; in places groups
of granular protoplasmic cells, containing a number of

highly refractive globules resembling oil-drops, are met
with. Tlie ciliated chambers measure about O'OOl inch in

diameter.

3. The Canal-system.— (i) Incurrent canals. Commencing
with an examination of the surface of the sponge, we find that

pores are not universally distributed over it, some parts being
quite destitute of them ; and in these places transverse sec-

tions of the crust prove the corresponding absence of chones.

In the poriferous surface we can frequently distinguish a

number of roundish or polygonal opaque white areas, sepa-

rated by slightly more translucent interspaces ; in these areas

are set the pores, a group of six to ten pores in each, though
sometimes only one or two are visible, or, it may be, even
none. If the tissue bearing the pores be removed from the

sponge and examined in glycerine under the microscope
(PI. VI. fig. 4), it will be found to consist of a layer of dermal
vacuolated tissue, covered by the epidermal and bacillar

layers; between adjacent groups of pores, and serving to

define them from each other, a row of globate spicules re-

placing the dermal tissue is seen in addition. The dermal
tissue forms a thick framework between the pores, but thins

out towards their margins, leaving these to be constituted by
the epidermal and bacillar layers alone. It is quite clear

that these pores, although doubtless capable of opening and
closing by iris-like movements of the clear marginal mem-
brane, are not vague and transitory, as has been asserted, but,

on the contrary, persistent and well defined. In my speci-

mens they are usually elliptical in form. With regard to

their size, concerning which much confusion exists in pub-
lished writings, I find that tlie diameter averages about 0'075

inch
; sometimes it becomes as much as 0*12 inch, or as little

as 0"002 inch. The majority are clearly visible to the naked
eye. On examining the surface from wliich the poriferous

layer has been removed, it will be found that a chonal cavity

lies beneath each cluster of pores ; the opaque white areas

in which they are set are thus in fact chonal roofs, the opacity

and whiteness being due to the absence of the globate layer

beneath them.

The chones, of which we have next to speak, are closely

similar to those of Geodia Barretti] they were first described

11*
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by Bowerbank *^ and afterwards more fully by Carter f. My
own observations, made on thin slices mounted some in gly-

cerine and some in balsam, all showing the structure in the

clearest possible manner, are different from those of Carter in

several particulars, and accord with those made by me on

Geodia BarreUi. A transverse section of the rind, giving a

longitudinal section of the chones, is represented in fig. 3,

PI. VI. The chonal roof consists of the epidermis and bacil-

lar layer above, bearing the pores : beneath follows the

vacuolated tissue, with interspersed fibrous elements concen-

trically surrounding the pore-canals, which descend one from

each pore. The pores in the centre of the roof lead directly

into the chone, those at its sides into lateral canals, Avliich may
be regarded as an extension laterally of the main chonal

cavity above the globate layer and beneath or through the

dermis. They are best exposed in tangential sections of the

chones. There is no trace of small independent canals tra-

versing the crust outside the chones. The ectochone has the

form of a truncated cone, the base being directed outwards
;

it is provided below with a well-developed sphinctral muscle,

the origin of which is about on a level with the inner face of

the globate layer ; the endochone has almost or entirely dis-

ap])cared, and the subcortical crypt is of very variable size

and irregular form.

The epidermis and its associated bacillar layer are con-

tinued from the pores inwards, lining the poral canals and the

whole cavity of the chone ; they extend through the aperture

of the sphincter (the bacilli becoming very rare here), and
cover the walls of the subcortical crypt. Beneath the bacil-

lar layer in the walls of the ectochone is a layer of dermal

vacuolated tissue, about 0*002 inch thick ; it lies immediately

on the globate layer.

The chonal sphincter varies in thickness according to its

degree of contraction ; when fully closed, its lower side has a

mamillary form and projects into the cavity of the subcor-

tical crypt ; this swollen protuberance may have given rise to

the notion of a spiral tube descending from the sphincter,

which does not really exist. It is covered by small roundish

cells, which are most clearly seen at its central margin, and

which are, without doubt, ectodermal. It consists chiefly of

dark granular muscle-fibres, which stain deeply with car-

mine ; they have a concentric and radiate arrangement, but

are mostly concentric.

(ii) The Excun^ent CmiaJs. The same differences as dis-

* Brit. Spong. vol. i. p. 101.

t Ann. & Mag. Nat. Hist. 18G9, vol. iv. p. 13.
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tinguish the excurrent and incurrent canals in hops are to be
met with here.

The ultimate excurrent canaliculi flowing from the flagel-

lated chambers join together into larger canals; and these,

after one or more confluences, empty themselves into one
or other of the main excurrent trunks, which, maintaining a
tolerably uniform diameter for a considerable part of their

course, at length open freely into a large, more or less spheri-

cal chamber (PI. VI. flg. 1, C, fig. 2, b) ; this chamber com-
municates, through an aperture guarded by a thick muscular
sphincter, with a smooth-walled cylindrical tube (fig. 1, T,
fig. 2, a), the external opening of which is somewhat reduced

by an extension inwards of its surrounding margin. The
walls of this tube, as well as its outer rim, consist of vacuo-
lated tissue, covered by the epidermis, dermis, and bacillar

layer ; the vacuolated tissue extends down to the subcortical

layer, which here consists of gelatinous connective tissue of the

usual composition (fig. 1, c), bacilli, and long, delicate,

thread-like fibres, a little swollen, granular, and nucleated in

the middle, and directed lengthwise towards the sphincter

;

the free face of the subcortical layer, which here forms the

wall of the spherical chamber, is covered by a dense layer of

dark grey granular fibres (fig. 1,/').

The vacuolated tissue of the outer tube exhibits as it ap-
proaches the sphincter an increasingly large admixture of

fibres, which appear partly to arise between its cells, partly

to be introduced from the globate layer.

The sphincter is formed by the union of the subcortical

tissue with that of the wall of the outer tube. Wiien these two
meet they assume a common direction, so as to extend across

the axis of the tube ; the tissue of the outer tube forms the

upper part of the sphincter, and is traceable as a distinct

component almost close up to its centre ; it gives us the

distinct small epidermal cells covering the upper surface, the

bacilli beneatli, and lower still the vacuolated cells inter-

mixed with granular fibres. The subcortical layer forms the

lower two thirds of the sphincter ] it furnishes the layer of

epithelial cells covering the lower face of the muscle ; its

outer dark granular fibrous layer sweeps into the dower part

of the sphincter, increasing in thickness as it goes ; while its

gelatinous connective tissue constitutes the middle layer of

the sphincter, extending into it as an intrusive wedge-like
mass. Near the centre of the sphincter all tliese various

constituents, except the e])ideruial and ejiithelial hiyers, are

represented by dark-grey granular muscle-fibres alone, whicli,

taking a concentric, radiating, and vertical direction, form a
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central bobbin-shaped mass, easily distinguished from the

other constituents by its dusky tint and the deep stain it takes

with carmine. One must not omit to mention that amongst

the muscle-fibres abundant bacilli occur thickly dispersed.

These little spicules indeed pervade the whole of the sphincter,

as much in one part as another : but it contains no stellates
;

these first appear in the underlying spherical cliamber, the

walls of which are lined by stellates and bacilli together.

The Skeleton.—The bacilli are clearly homologous with

the minute dermal stellates of Geodia, their distribution in

the sponge being precisely similar ; in both sponges these

dermal microliths pass through the cortex and enter the mark,

into which, however, they extend only a little way, soon dis-

appearing as we trace them towards the centre of the sponge,

their place being taken by the larger stellates proper to the

mark.
This homology is a point of some interest, since, taking into

account the close family relations of Geodia and Padiyma-
tisma, it clearly indicates for the bacilli and stellates a commoji

origin ; and the question arises as to which of the two is the

more primitive form. Examining first their ontogeny, we
find it possible to trace the bacillus from the adult form,

cylindrical with rounded ends and roughened surface (like a

comfit), to a smooth fusiform spicule with a central globular

enlargement and pointed ends (fig. 10 h), which we may re-

gard as a biradiate stellate.

From this we pass to a form in which the central enlarge-

ment has disappeared, and then finally to a fine hair-like rod

(fig. 10 a), remarkably similar to one of the trichites of which
the trichite-sheaves of Stelletta Normani are composed.

Turning next to the minute stellate of G. Barretti, we are

able to trace it backwards, its thick rays becoming of hair-

like fineness, and the whole progressively smaller, until it can

be no longer followed under a Zeiss-H immersion lens ; and
yet it remains a multiradiate stellate to the end. Thus, from
ontogeny we seem here to get no help at all. The two forms

differ greatly in respect of variability, the minute stellates

showing but little constancy in the number of their rays, some
possessing twice as many as others ; while the bacilli, on the

other hand, are remarkably stable, seldom varying at all ; now
and then they sprout off a third ray (fig. 10, d,e), but so

rarely that one has to look long for an instance. Since when
once the stability of a form is disturbed it often continues to

present variations, we might hence regard the bacilli as the

original undisturbed forms, and the stellates as the variable
descendants of a bacillus-sport.
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The stellates of the mark possess a comparatively small

number of rays, a character in curious consistency with the

substitution of biradiate bacilli forv multiradiate dermal stel-

lates in this genus ; six or eight rays is a common number

;

as many as twelve may occur; but reduction to four, three, or

even two, is frequent. With only two rays in the same
straight line, the spicule presents a central globular enlarge-

ment and looks like a magnified copy of a young bacillus.

A study of the various forms of these stellates is a study of

nearly all the characteristic forms of spicules which distin-

guish the various groups of sponges : hexactinellid, tetracti-

nellid, triradiate are all here, and a great number of other

forms besides. We seem in these spicules to have the results

of unhindered variation, freed from the conditions imposed by
a selective environment.

The long-shafted spicules in the specimen under examina-
tion exhibit a great variety of monstrous growths : in many a

number of siliceous globules cover as excrescences one end of

the spicule (fig. 9) ;
in others one end becomes bifid, trifid,

or even quadrifid (fig. 6), the last deviation being met with

in the usually simple proximal end of the shaft of a tetracti-

nellid form ; some, again, possess simple ends, but a double

body (fig. 7) ; and, finally, in one instance the end of a spicule

has sprouted out rays which are arranged in a combination of

prong and anchor endings in one (fig. 8). Since anchors

do not occur normally in Pachymatisma^ this variation is of

particular interest. Bowerbank has already remarked, in his

description of the species, on the great variety of these

spicules, and particularly says that their radii are frequently

bifurcated or contorted to a great extent. This, and the

irregular disposition of the trifid spicules, is worthy of notice

in connexion with the possibility of a transition from the

trifid to the quadriradiate Tetractinellids and the Lithistids.

Many of the spicules appear to be subject to some disease,

by which the central canal has been enlarged till it occupies

one third of the entire diameter, the axial thread remaining as

a straight sharply defined rod of the usual size ; sometimes it

projects quite freely at the end of the spicule.

By manipulating the cover-glass over a teased fragment of

the sponge the axial thread could be " wriggled" out nearly

entire from the spicule. It is faintly bluish, transparent,

structureless, very flexible, like a piece of sewing-thread, and

takes a decided stain with magenta.

Some of the spicules are united where they touch in crossing

each other by some tough brown-coloured matter, which stains

with magenta and looks like spongin.
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The glohates agree in tlieir general character and mode of

development with those of other Geodina ; and I have now
only to aUude to the statement that in their young form they

closely resemble stellate spicules. This I cannot substantiate

;

closely as I have searched for transitional forms between

globates and stellates, I have never yet been able to find any,

any more than between stellates and bacilli. In thin slices

mounted in balsam I have been able to trace the globates

down to a young form, measuring something under y^Vu i^^ch

in diameter ; but even in tliis earliest stage it consists of a

vast number of minute trichites united into a central globule at

their inner ends. Its outline is spherical, owing totlie trichites

ending at the same distance from the centre; and it is enclosed

in a granular cell with a large young nucleus on one side,

which takes a deep tint with carmine. It thus differs from a

young stellate in just the same way as the stellate from a

bacillus, ^. e. by a great difference in the number of its rays.

As the globate increases in size, each trichite becomes longer,

thicker, and roughened over its free end, so as to resemble

closely an adult bacillus. The globate, indeed, miglit now
be well compared to a collection of bacilli, radiately grouped

and fused together at their inner ends.

Classijication.—The generic distinction of Pachymatisma is

well founded, and is further supported by the character of its

oscular openings.

In Geodia BarrettZy which we regard as an illustrative species

of the genus Geodia^ we likewise have an oscular tube ; but it

differs in a most important manner from that of Pacliymatuvia
;

for while the latter is separated by a sphincter at its base from

a common chamber below, in which the excurrent canals open
freely by unconstricted apertures,- the former, on the other

hand, is without the common chamber and the common sphin-

cter, and the excurrent tubes are severally and separately

sphinctrated as they open directly into the oscular tube itself.

In Geodia the oscular tube appears to result from the union of

a number of excurrent chones, like those of Isojjs'j in Fachy-
matisma it is produced by the over-development of a single

one. In Cydoniuni there are no oscular tubes, and both ex-

current and incurrent chones (if the distinction can here be

maintained) are covered with a cribriform or poriferous roof,

the very reverse of what holds in Isops^ where neither excur-

rent nor incurrent chones are so provided. Translating the

foregoing distinctions into a different nomenclature, it would
seem that in Isops we have a compound stock consisting

of a number of separate individuals, somewhat resembling
an ^5/r«(t-stock amongst corals ; in Geodia groups of these
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individuals have become united into individuals of a higher

ordei" ; in Pachymatisma single individuals have become more

complicated by a branching or budding off of main excurrent

canals, which are here to be regarded each as an individual of

a lower order ; in Cydonium we appear to have a case of lipo-

stomism, the functions of an osculura being vicariously carried

on by the poriferous chones.

Indicating the individual expressed by a single excurrent

chone by the symbol 1, and that expressed by a single main

excurrent canal by i, we may briefly formulate the relations

of the four genera in the following diagram :

—

Isops 1.1.1.1.1.1.1.
Geodin (Ill) (1111)
Padiymatisma 0.0.1.0.0.0.1

1. I. I. I.I I. I. I. I. I

Cydonium ? No obvious individuality beyond that

of the entire stock.

Distribution. Kors Fiord, Norway, Station 23 : 180 fathoms.

Bowerbank cites this sponge from Torquay, south coast

of Ireland, Orkneys, and Wick, Scotland. We now have it

from Norway ; and Grube describes it, as pointed out to me
by Mr. Norman, under the name of Caminus osculosus from

St. Malo. It thus extends from Norway and the Orkneys on

the north, to St. Malo on the south, and as far west as the

Guliot caves on the south coast of Ireland ; bathymetrically,

it ranges from low-tide level to 180 fathoms.

Group Tetillina {Tjethtina) , Carter. (PI. VII.)

Genus Tetilla, 0. S.

Tetilla cranium, Miill.

1789. Akymimm cranium, Miill. Zool. Dan. t. 85. f. 1.

1815. Tetkya cranium, Link. Mem. d. Mu.s. i. p. 71.

1816. Alcyonium cranium, Lnix. Ilist. d. Polypes, p. 347.

1818. S2wn(/ia jnlosa, Mont. Mem. "VVeru. Soc. vol. ii. p. ll'J, pi. xiii.

tigs. 1-8.

1828. Tethya craniimi, Flem. Brit. Animals, p. 519.

1834. Tethya a'anium, Blainv. Mem. d'Act. p. 544.

1842. Tethea cra7iium, Johnst. Brit. .Spong. p. 83, pi. i. figs. 1-8.

1864. Tethea craniimi, Bwk, Monog. Brit. Sp. i. p. 182, pi. xxxi.

tig. 362.

1866. Tethea cranium, Bwk. Monog. Brit. Sp. ii. p. 83.

1866. Tethya cranium, O. S. Adriat. Spong. ii. Suppl. pi. i. fig. 14.

1867. Tethya cranium, Ciray, 1'. Z. 8. p. 543.

1870. Tetilla cranium, O. S. Spong. All. p. 66.

1871. Tethya cranium, Carter, Ann. & Mag. Nat. llist. vol. viii. p. 104.
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1872, Tethyn cranium, Carter, Ann. & Mag. Nat. Hist. vol. ix. p. 419,

pi. xxii. fig. 9.

1874. Tethya cranium, Bwk. Monog. Br. Sp. iii. p. 315, pis. xiv. &
Ixxxix.

This interesting sponge, the occurrence of which in the

Norwegian seas had been early noticed by Bishop Pon-
toppidan (Lanix. loc. cit.), is well represented in Mr. Nor-

man's collection by several small but perfectly preserved

specimens. A clear insight into its exquisite structure is

afforded by a series of thin slices obtained by means of the

freezing microtome, and mounted in balsam or glycerine. My
chief regret is that its beauties have not found a more skilful

pencil to portray them.

The sponge is approximately spherical in form, white, and

with a hairy appearance due to the projection of the ends of

the spicular fibres beyond its general surface. An oscule is

clearly present, though Bowerbank and other observers have

failed to find it. On this point Bowerbank is most explicit

;

his specimens were some two hundred in number, and, after

careful searching, he could discover no trace of an oscule,

pores, or intermarginal cavities, all of which in Mr. Nor-

man's specimens can be easily demonstrated. Carter, it

should be added, has called attention to the presence of a

group of oscules in a specimen which came under his observa-

tion (Ann. & Mag. Nat. Hist. ser. 4, 1872, vol. ix. p. 419).

The oscule is a nearly circular opening, usually small (from

0*03 to 0*07 inch diameter), obliquely terminating a tunnel-

like tube (fig. 6, 0, transv. sec.) which runs for a short distance

along the surface of the sponge ; the tunnel-like roof of the

tube is a thin imperforate membrane formed by the extension

of the dermis ; the floor is the ordinary dermis of the general

surface, which retains its pores, and by their over-develop-

ment assumes the character of a fenestrated membrane or

network with round meshes.

The skin or dermal membrane rises tent-like about the ends

of the projecting spicular fibres, and extends continuously

from one to another, so as to completely invest the sponge.

It is best seen by cutting off the ends of the projecting

spicules, and viewing under an inch lens by reflected light

(tigs. 15, 16). One can then observe shining through the

surface of the skin a number of thread-like fibres, which

radiate outwards and downwards from the circumference of

each spicular fibre as a centre, branching as they go, and

anastomosing with those of adjacent centres to form a poly-

gonal network, by which the overlying dermal membrane is

mapped out, as it were, into a number of polygonal areas.



Sponge-fauna of Noi'way

.

151

It is in these areas, which may be even and plain, or sub-

divided by smaller fibrous threads into a number of round

or oval spaces, that the pores are situated : they are

very small, from 0*001 to 0*002 inch in diameter; and the

poriferous membrane is so tender and delicate that it would
probably be torn away by an observer unsuspicious of its pre-

sence, and in this way may have escaped the notice of Bower-
bank ;

when removed, the projecting spicular fibres a])pear

below, each rising out of a fleshy papilla, the lower half of

what we shall term a spicular column of the cortex. A good
representation of the surface of the sponge, as thus denuded

of its dermal membrane, is given by Johnston {loc cit. pi. i.

fig. 3). The spaces between the papilla (PI. VII. fig. 6),

roofed over by the dermal membrane in the uninjured sponge,

correspond to the intermarginal or subdermal cavities of other

sponges.

Bisecting the sponge through its oscule, we distinguish on
the cut face an external whitish rind and a pale greyish mark
sharply defined from it ; the skin and subdermal cavities are

readily observable, forming the outer half of the rind ; its

inner half is a continuous whitish layer. In the mark, nume-
rous canals are seen cut across ; and one large one approaching

close to the oscule, along a spiral course conformable to that

of the spicular fibres, is clearly one of the main excurrent

canals.

We now proceed to give a more detailed account of the

structure of the sponge, as revealed in thin slices examined
under the microscope.

The Ectoderm.—The study of this layer is full of perplexing

difficulties, owing partly, no doubt, to the fact that one is

limited to particular methods in investigating it, but partly

also to the want of constancy in those characters which it

clearly displays. It is in the subdermal cavities that its

structure is most satisfactorily seen. There, on the sides of the

spicular columns (PL VII. fig. 13) one may sometimes discover

it as a superficial layer of irregularly polygonal plate-like

cells, xsinr to ^o u i^^^^ i^ diameter, with small circular nuclei

of a faint bluish tint, yjuu to jo-^xto inch in diameter,

which sometimes project outwards beyond the plane of the

membrane. This structure, by the loss of the polygonal

outlines of its cells, readily passes into a thin membrane
with scattered nuclei, of just the same size and appear-

ance as those in the well-defined cells. If this were the

only change, no difficulty concerning the ectoderm of the

subdermal cavities need be felt ; but in some places the minute

C-and S-shaped spicules of the mesoderm are plainly imbedded
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in the nucleated membrane, each spicule surrounding a nucleus,

which does not differ in any a])parent respect from those of the

plate-like polygonal cells. There can be no question that

these minute spicules and their nuclei are associated parts ot

the same cell ; but how comes this cell into the ectoderm if

all spicular structures are a product of the mesoderm ? Can
a mesoderm-cell have wandered into the ectoderm "? and if one

kind of mesoderm-cell why not others? and then what be-

comes of the sharp distinction between these two layers ? The
simplest explanation would, of course, be that of mistaken

observation ; but, after repeated examination of my prepara-

tions, I can see no reason for admitting this. But this is not

all ; for in many places a thin annuLar wall appears about the

small round nuclei (PI. VII. fig. 9), whence results aflat oval

cell about -jTxnjo i^^ch in diameter, devoid of contents except for

a little clear colourless protoplasm, whicli may form a little

slightly granular heap about the nucleus and extend from it

to the outer wall ; the appearance of the lining membrane is

now that of a thin structureless film imbedding flat oval cells,

at intervals varying from that of their own diameter up to

close contact. No other structure can be seen more superfi-

cial than this, either when viewed face on or in transverse

section, and consequently, one can scarcely help regarding

it as the ectoderm ; it is at least conceivable, though not

probable, that it results from a change in the form of the

plate-like cells, consequent on immersion in spirits ; if these,

on shrinking, assume an oval form and become connected by
an exudation from the mesodei-m which subsequently har-

dens, an appearance similar to that described might be pro-

duced.

The skin (PI. VII. fig. 7), as the outer covering membrane
may be briefly called, exhibits another change of structure.

This consists in the appearance of an immeasurably thin struc-

tureless membrane, whicli is in many places thrown into nume-
rous minute wrinkles having no apparent arrangement, except

when traced to the margins of tliepores,to which they are radiate.

It rises tent-like about the projecting spicules individually.

Associated with it, but lying on its under surface, as can be

clearly perceived by examining it in optical section where it

rises into tent-like projections or is most Avrinkled, are the

circular pale bluish nuclei of the subdermal epithelium, often

so regularly disposed at nearly equal distances from each

other, that one feels almost bound to regard the nuclei and
membrane together as an ectoderm from which the polygonal

outlines of cells have disap])eared— until one finds round some
of these nuclei, and lying on the underside of the membrane,
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the same kind of oval annular wall before described. Hamate
spicules are also found lying beneath the outer membrane.

The interpretation of these observations is most difficult. If the

outermost membrane be the ectoderm, why do not at least

nuclei appear in it ? since they are plainly seen in the sub-

dermal ectoderm, and these have the same appearance as the

nuclei which here occur below the outer membrane. If it is

not ectoderm, but a structureless cuticula, where is the ecto-

derm? for it appears very improbable that a heterogeneous

layer of oval cells, spicule-cells, and bare nuclei can represent

this layer ; by no means impossible, however, since, in spite

of the beautiful demonstrations we have had from the masterly

hand of F. E. Schulze, I do not yet feel quite convinced of

the uniformity of this structure over all parts of the sponge,

or that it presents the same constancy as in the other Metazoa.

But it is reckless to speculate in the absence of any of the

evidence possible, and the silver treatment may eventually,

as I almost expect, bring out of the apparently structureless

cuticula the polygonal outlines of epithelial cells ; but, till that

welcome sight appears, one must be content to take the facts

as one finds them ; and so provisionally the outermost layer

is for me a cuticula, and the mixed cellular layer beneath a

heterogeneous ectoderm. The cuticula and ectoderm together

cover the exterior of the sponge, except in some cases near

the small oval pore-areas (PI. VII. fig. 15), which are situated

in the meshes of the polygonal dermal network ; in these it

often happens that the cuticula is absent, or has thinned away
beyond one's power of observation ; for, although present on

the surrounding skin, it is not possible to see what becomes

of it as it is traced into the pore-area. The membrane in

which the pores in these instances are set appears, when
looked down upon from above, to consist of a structureless

film which does not stain with carmine, and in which are

imbedded granules, naked nuclei, similar nuclei surrounded

by hamate spicules which often project out of the membrane,
and flat oval-walled cells with similar nuclei ; thus it has

the same appearance as the ectoderm of the subdermal cavities.

In addition, fine delicate filaments may be seen, which fre-

quently run parallel in groups, crossing one another in the

space between two pores, and then diverging so as to touch

tangentially the edge of the pores. In the dermal network
which forms the floor of the oscular tube and the roof of the

subdermal cavity below, Ave can perceive a similar structure

(PI. VII. fig. 8) ; but transverse sections show here a super-

ficial ectodermal layer with a thin mesodermic layer between,

where the network is thickest ; in the very thin layer which
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lies between two pores the ectodermal layers come nearly into

contact, though a few fine fibrils still seem to separate them
;

they clearly show, however, imbedded in their midst, and not

lying below them, the characteristic round nuclei with hamate
spicules surrounding them. These thin and narrow trabecule

seldom contain oval cells ; they are not wide enough ; but

these, along with granular cells, occur in the larger nodal
areas where three or more trabeculse meet (PL VII. figs. 9
&10).
The edges of the pores are sometimes bordered by minute

granular fusiform cells with a minute spherical nucleolus in

an oval nucleus.

Between the upper and lower ectodermal layers of the skin

is a layer of mesoderm of somewhat variable character, but
mainly consisting of a clear colourless jelly-like matrix, in

which are imbedded various cellular elements (PI. VII. fig, 2).

The most widely diffused, perhaps, are little circular or oval

rings -joVu i^ch in diameter, highly refractive, and of a pale

bluish tinge, enclosing round nuclei Tirorro inch in diameter, of

similar optical characters ; these, scattered irregularly through

the clear ground-mass, give it a curious appearance like

spotted muslin. Immediately beneath the annular cells

of the ectoderm succeed a number of separate, irregularly

rounded, granular greyish-coloured cells with round nuclei

;

they might very well be an early form of the annular cells.

Sometimes they form a layer two or three cells deep, some-
times thin out altogether. The remaining cellular constitu-

ents are fusiform granular cells, variously distributed
; lying

parallel side by side, they form the fibrous strands, which run
just below the epidermis to map out the pore-areas from each

other ; sometimes they form a thin layer beneath the surface,

in which they wander in all directions, and occasionally

extend singly at right angles to the surface from the upper to

the lower ectodermic layer. Apjiroaching the spicular

columns the dermal mesodermic layer thickens out, so that

the upper and lower ectodermic layers become gradually more
and more separated from each other—the upper rising tent-

like about the outer ends of the spicular columns, the lower

descending in a similar but inverted tent-like curve down the

continuations of the columns beneath the skin, and so round-

ing off the upper corners of the intermarginal cavities. In

correspondence with this thickening-out of the dermal meso-
derm, its fusiform fibres diverge fan-like as they enter the

spicular column, the more superficial ones running parallel

to their respective surfaces. The fusiform fibres in the

vicinity of the spicules run parallel to them, though near



Sponge-fauna ofNorway. 155

the external ends of the spicular columns they appear to

run at right angles to them, and appear to unite with them
bj their frayed and expanded ends.

At its base the spicular column expands by a thickening

of the mesoderm as it extends along with the ectoderm over

the upper face of the fibrous layer of the cortex, to form the

floor of the subdermal cavities. Below this superficial

stratum the fibrous layer consists of similar fusiform fibres to

those of other parts of the mesoderm, but surrounded by a

more condensed layer of matrix ; they are about yio" i'^ch

loiigj H) 6 u iiich wide, highly refractive, faintly bluish, granular,

with an oval vesicular nucleus and round refractive nucleolus
;

the surrounding mesoderm, the walls of these cells, is clear,

colouidess, and sometimes slightly fibrillated. The inner

face of the fibrous layer is coated with an adherent granular
mark.
The fibrous layer is traversed by the smaller fusiform

acerate spicules represented by Bowerbank (Brit. Spong.
vol. i. fig. 362), which run through the fibres like stakes

through wattlework. In Bowerbank's figure these spicules

all lie parallel to each other, at right angles to the general

direction of the fibrous layer; but in none of my slices is

such an arrangement to be seen ; the majority of the spicules

run obliquely through the fibrous layer, sloping convergently

towards the spicular columns at their base, and midway be-

tween crossing each other obliquely in different directions,

some running at right angles to the fibres. The fibres of the

fibrous layer lie concentric with the surface of the sjjonge,

running in winding curves orientated in all directions, like

the similar fibres in the cortex of Stelletta Normani (Ann.
& Mag. Nat. Hist. 1880, vol. v. pi. vi. fig. 3). The deeper
half of the fibrous layer has a duskier, darker tint than the
more superficial, and takes a deeper stain with carmine. As
to its function, it is probably a fibrous connective tissue, as I

previously asserted of the corresponding layer of Geodia
Barretti (Ann. & Mag. Ntit. Hist. vol. v. p. 253).

The fibrous layer becomes still more modified in the same
direction immediately about the incurrent canals, a little

below the middle of their course through it ; here the fusi-

form axial threads are more closely approximated, the inter-

vening tissue is of a darker grey, and the stain with carmine
strikingly marked ; the arrangement of the fibres is for the
most part very regularly concentric

; but a few are radiately

disposed. With this change in appearance there is a change
of function, and the fibres form a true muscular sphincter,

which is to be observed in the prepared slices in all stages of
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contraction. It is clear from the preponderance of tlic con-

centric fibres that the chief work done is in the contraction

and closure of the sphincter
;

its return, on the relaxation of

the concentric fibres, to a completely open state is completed

by the opposing radiate fibres. This sphincter (PI. VII.
fig. 6) is precisely homologous with the chonal sphincters of

Geodina and Stellettina. The fibrous layer with its spicules

is homologous with the fibrous globate layer of the Geodina.

The Mark.—The mesoderm of the mark chiefly consists

of a clear transparent matrix densely charged with more
refractive, transparent, minute round granules (Tu-ffuiJ to

TT^lna iiich in diameter), so thickly strewn that they appear

almost in contact, and so evenly that no place seems to

contain more than another : here and there at intervals

small nuclei appear ; and the mark surrounding them takes a

deeper stain with carmine than elsewhere. If such a tissue

as syncytium exists anywhere, then surely it is here.

Fusiform fibres occur in the vicinity of the spicule-fibres,

running parallel to the spicules, and also about the large

water-canals, building around their course an indefinite fibrous

layer. Most markworthy arc certain large granular amoebi-

form cells with characteristically large oval nuclei and round

nucleoli, like amoebiform ova, which are found embracing the

spicules (PL VI. fig. 17) as though they were wandering cells

creeping along them.

The endodermic cells of the flagellated chambers contribute

a large share to the substance of the mark ; they now appear

as spherical vesicles 377^,0 inch in diameter, containing a

spherical nucleus
^ ^ ^ ,-, ^ inch in diameter, which colours in-

tensely with carmine. Carter has represented one of these

chambers in his description of Tetilla (Ann. & Mag. Nat.

Hist. 1872, vol. ix. pi. xxii. fig. 7), but has mistaken it for an

ovum.
The Ova.—Sparsely scattered without apparent order

through the mark are a number of very variously-shaped

A7noeha-\ike cells, distinguished Ify their disproportionately

large nucleus and nucleolus. They occur of all sizes, from

y^o^ inch diameter to t-ju inch, and are without doubt the

ova in various stages of development. As soon as they attain

a size of about -j— inch across they occupy a distinct cavity

in the mark, which serves as a brood-chamber. Pseudopo-

dial extensions, which may become branched, proceed from

them, and, passing out of the brood-chamber, wander for a

considerable distance on the surrounding substance of the mark.

No trace of fibrillation could be detected in these processes.

The large oval nucleus, sometimes -^^^ inch in diameter, with
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its nucleolus ir^Vu inch in diameter, looking like a globular
oil-drop, lies nearer one end of tlie ovum than the other, im-
bedded in granular protoplasm, whicli immediately about the
nucleus takes a far deeper stain with carmine than elsewhere.
At tlie end of the cell, away from the nucleus, yolk-granules
(for such I take to be the heap of lai-ge refractive granules
represented at g, fig. 5) make their appearance, and increase
in quantity with age till the whole cell is crowded with them,
except in the immediate vicinity of the nucleus. Some of the

yolk-granules appear to present a vesicular form. On the
whole, one cannot help being impressed with the similarity

of this ovum to that of Hydra.
The Spermatozoa.—In the three specimens I have examined

no trace of these structures was discoverable ; and since the

ova occur in every stage of development, the presum])tion is

in favour of the sexes being distinct in Tetilla. Large clus-

ters of granules occupy a large part of some specimens ; but
these are segmentation-spheres of a developing parasite.

The Cayial-system.—The characters and arrangement of the

pores have already been described. They lead directly into

the subdermal cavities, whieli extend continuously from one
spicular column to another, and communicate between the

colunms with each other. In the floor of each subdermal
cavity are the inner ends of several ectochones, separated by
the usual sphincter from the corresponding endochones ; it is

thus clear that each subdermal cavity is equivalent to the

outer halves of several ectochones which have become con-
fluent, or, vice versuj that those ectochones of a Geodine wliich

lie in an area bounded by surrounding spicular fibres are equi-

valent to a single subdermal cavity of Tetilla. In SteUetta

Normani this is neatly indicated by the subcortical crypts,

which have just the same distribution below the fibrous

cortex that the subdermal cavities of Tetilla have above it

;

they therefore clearly map out the areas which would be

occupied by similar subdermal cavities were they present ; and
it is interesting therefore to find that they receive from the

cortex not one but several endochones between each pair of

spicular fibres, as shown in transverse section. The incurrent

canals, after entering the mark, soon branch, and continue to

branch repeatedly ; but they give oft' at once and all along

their course minute short canaliculi, which directly cuter

the flagellated chambers. These are joVu inch in diameter,

nearly spherical, and very numerously developed. The cliani-

bers less abruptly' communicate with the incurrent system
by excurrent canaliculi, which are usually longer than the

incurrent, the excurrent canals join together into a main
Ann. & Mag. N. Hist. Ser. 5. Vol. ix. 12
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trunk, which traverses the cortex in a manner not yet ob-

served, and then continues over its surface beneatli a tunnel-

like extension of the skin in the manner previously described,

finally terminating in the oscuhim.

The Sl'eleton.—The main spicules, which arc collected into

fibrcKS, are developed in granular spicule-cells, as will be more

fully described in treating of the embryo. The cortical ace-

rates and the fibrous layer are clearly homologous with the

globate and fibrous layer of Geodina ; and the inference is

also deducible that the cortical acerates are likewise homo-

logous with the geodine globates ; surj^rising as this infer-

ence is at first sight, it is ])artly su|)ported by the fact that both

are developed in remarkably similar nucleated cells. Again,

as the trichite sheaf is homologous with the globate, so it is

also homologous with the TettUa acerate
; and here we are

brought to see the essential difference between the sheaf and

the acerate, the former being a fibrillated rod and the latter a

concentrically-layered one.

The hamate spicules are found embracing a small round

nucleus with a little granular sarcode
; but no cell-wall is ever

seen (PI. VII. figs. 4 and 10) ; so that one is led to conjecture

that the spicule may be the cell-wall, especially as it closely

resembles in size and appearance the annular cell-wall, to which

we have made frequent reference in describing the dermis.

The nucleus of the hamate spicules is entirely different in

size and character from that of the large spicule-cells and of the

geodine globate; it is much smaller, no larger than the

nucleolus of the latter, and shows no distinct nucleolus. It

is of importance to notice that the hamates are not developed
several in one cell, as Carter has asserted of the common
tricurvate spicules, as Schmidt has shown for the trichites of

Es2)eria, and I, subsequently, for the trichites of SteUetta

Normani
;
each hamate has sole possession of its own nucleus

;

in other words, each hamate cell produces but one hamate
spicule. Carter mentions that he has also found two examples
of a bihamate occurring singly in its mother cell (A. & M. N.
H. 1874, vol. xiv. p. 104, pi. x. fig. 11).

The Ernhryo.—The segmentation of the ovum has not been
observed in any of its stages ; but sections of three embryos
are shown in very thin slices ; they each lie in a brood-
chamber lined by a distinct membrane (endothelial) and a thin
layer of fibrous tissue. Two, nearly spherical and 0-033 inch
in diameter, are still solid throughout ; the third (PI. VII.
fig. 1), oval, measuring 0-04o inch along its major and 0*033
inch along its minor axis, is also solid, except for the presence
of the subdermal cavities, wliicli are well developed over one
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half the circumference, and the flageUated chambers, vvhicli

are abundantly present in the mark and sometimes seem to

be in connexion with the subdermal cavity by a minute in-

current canaliculus. There are otherwise no discernible

canals in the mark. The mark is clearly distinguished from
the cortical layer of gelatinous connective tissue which repre-

sents the non-fibrous layer of the adult cortex. The fibrous

layer is at present represented merely by a thin layer of fusi-

form fibres in a granular gelatinous matrix, developed from
the exterior of the mark and appertaining more to it than to

the cortical gelatinous tissue ; it is entirely unprovided with
special spicules. The thick spiculated fibrous layer of the

adult cortex is thus comparatively late in developing. No
pores are yet visible in the skin, which consists of an external

wrinkled membrane, witli round nuclei in a layer beneatli it

(cuticula and ectoderm ?), and a mesodermic layer of gelati-

nous connective tissue, containing pale oval granular cells

dispersed through it. The subdermal cavities are lined by a
thin membrane with round nuclei imbedded in it with tolerable

regularity : this epithelium may be in continuation with the

ectoderm somewhere ; but my specimen does not show it. The
centre of the mark consists of colourless gelatinous tissue

containing irregularly stellate and fusiform cells ; but its outer

half is granular, as in the adult sponge, and crowded with
flagellated chambers ,* if these are in connexion with a cleavage-

cavity, it is curious that there is nothing in my specimen to

indicate it. Many Amccha-VikQ cells arc present in the mark
5

and in one of them a young acerate spicule is seen almost

wholly immersed, as tliough the latter had developed Avithin

it (PI. VII. fig. 12) ;
and, considering that the cell is almost

precisely similar in shape and in the size and character of its

nucleus and nucleolus to that in which the Geodia globate

develops, this suggestion seems not improbable. With re-

gard to the character of its nucleus it also resembles closely

the ova of the sponge, but differs in other respects, its outer

sarcode being more transparent, less densely finely granular,

and staining much more faintly with carmine. Much more
close is its resemblance to the Amceba-Y(ke, ceils previously

mentioned as associated with some of the large spicules of the

adult sponge : and on reexamining these I find that the asso-

ciation is much more common than I had before supposed ; it

appears \y all not fully-developed spicules of which I could

get a gv d view, and not only in Tetilla, but in Geodia
Barretti md Isops PJdegrad as well ; moreover, in a great

numbe; li cases I could trace from the heap of sarcode which
surrounds the nucleus a thin granular film extending towards

12-^
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each end of the spicule, up to which, indeed, it completely

reaches (PI. VII. "tig. 18). In these cases the spiculc-sheath

is no other than a single enveloping large cell ; and since the

spicule increases in thickness by successive onlayerings to its

surface, and nothing intervenes between it and the surround-

ing cell, we are obliged, so it would appear, to regard the

latter as the medium through which the spicule increases in

size ; but the very young spicules appear in a similar cell,

which only differs in being smaller and having a correspond-

ingly smaller nucleus and nucleolus, i. e. in being younger.

Hence it follows tliat the ensheathing cell is the true parent

and nurse of the large spicules with which it is associated

;

it probably only disappears on the completion of their

growth.

The spicules most eons})icuously ]>resent are tlie projecting

forks, which, witli the grapnels with recurved rays and the

long fusiform acerates, lie in parallel bundles, radiating not

directly at right angles to the surface, but a little obliquely,

their inner ends being tangential to an imaginary sphere con-

centric with the centre of the sponge. The tendency to a

spiral arrangement, which Schmidt has well explained as

naturally following from the form of the spicules, is thus

early declared. Although the points of the forks frequently

project through the skin, yet their centre of origin from the

shaft always remains beneath or inside it. Most of the fully-

developed grapnels (and most of them are fully devcloj^ed, all

three rays being present, although O. Schmidt asserts they do

not become complete till the young sponge has left the parent)

are completely covered by the skin ; but those still incom-

plete, with only one or two teeth, as iigured by Schmidt and

Carter, more often protrude for some distance outside it, so

that they appear to be in a retarded stage of develoj^ment in

adaptation to some special requirements of the larval state

—

it may be, for escape from the maternal tissues.

There are no short fusiform acerates, such as occur in the

fibrous cortex of the adult ; but hamates in their various forms

are well represented.

Distrihution. Kors Fiord, Norway, Station lo, 200-300
fathoms; Station IG, Station 23, 180 fathoms.

The species is also found about the Shetland Islands in

deep water; Iceland, Florida : 152-183 fathoms.

The other described species of the genus are :

—

1. T. antarctica, Carter, A. & M. N. H. 1872, vol. ix.

p. 412, pi. XX. Loc. Antarctic Ocean, lat. 74^° to 77^° S.,

long. 175"^ W. ; depth 206-300 fms. Distinguished by ab-

sence of hamates.
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2. T. arahica, Carter, A. & M. N. H. 1869, vol iv. p. 3,

p. i. figs. 1 to 13, pi. ii. figs. 19 and 20. Lac. S.E. Arabia.
3. T. atrojmqmroidea, Carter, A. & M. N. H. 1870, vol. vi,

p. 176, pi. xiii. figs. 1-10. Loc. Unknown, Distinguished
by its large liamates, which are spined, three terminal spines
at each end giving them a resemblance to a tridentate an-
chorate.

4. T. casula, Carter, A. & M. N. H. 1871, vol. viii. ]). 99,
pi. iv. figs. 1-9. Loc. Port Elizabeth, Natal, Cape of Good
Hope. Distinguished by absence of grapnel-like anchors and
general form.

5. T. dactyloidea^ Carter, A. & M. N. H. 1869, vol. iii.

p. 15; 1872, vol. ix. p. 82, pi. x. figs. 1-5. Loc. S.E. coast

of Arabia.

6. T. ewploccmms^ O. S. Spong. Algier. 1868, p. 40, pi. v.

fig. 10. Desterro, Brazil.

7. T. inskUosa, O. S. Atl. Spong. Faun. 1870^ ji. 60, pi. vi.

fig. 11. Loc. Florida, 17 fms.

8. T. lens, O. S. Atl. Spono-. Faun. 1870, p. 66, pi. vl.

fig. 10. Loc. Florida, 135-152 fms.

9. T.polyura, O. S. Atl. Spong. Faun. 1870, p. 66, pi. vi.

fig. 8. Iceland, 85 fms.

10. T. radiata, Selenka, Zeit. f. wiss. Zool. 1880, xxxiii.

p. 467, pi. xxvii. Loc. Bay of Rio Janeiro, 3 fms.

11. T. smiillima, Bwk. Proc. Zool. Soc. 1873, p. 15, pi. iii.

figs. 6-13. Loc. South Seas.

12. T. tethyoides, O. S. Atl. Spong. Faun. 1870, p. 66,
pi. vi. fig. 9. Loc. Florida, 100-123 fms. ; Iceland.

13. T. zetlandica. Carter, A. & M. N. H. 1872, vol. ix.

p. 417, pi. xxii. figs. 1-6, 11-17. Loc. Shetland Isles.

Distinguished from T. cranium by the absence of liamates.

Schmidt's genus Graniella is defined as a corticate Tetillaj

a rind according to Schmidt being absent in the latter genus

;

but since we have shown its decided presence in T. cranium^
it becomes highly doubtful whether it is really absent in the

remaining species ; I have therefore reunited (raniella \\\X\\

Tctilla under the common name of Tetilla.

The absence of liamates from some species of Tetilla is

probably a case of degeneration similar to that of the loss of

trifid spicules in the geodinc sponge Camimis, or of ancho-
rates from Schmidt's s])ccies Dirrhopalum clopetariunij with
regard to which Mr. S. O. Ridley *, in his exhaustive paper

on his genus Dlrrhoi)alum, confirms Schmidt's statement as

to their absence, though not in the case oiD. yymnazon, where

* "On the Genua Plocamia, Scluuidt," by Stuart O. Ridley, .Journ.

Linn. Soc. vol. xv. p. 47G.
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he shows that they exist. Vosmaer *, falling into the old

snare of classifying from a single character, exclaimed against

my placing D. ijhnum along with Schmidt's forms, on the

ground that it possesses anchorates, which the latter were not

supposed to possess by Schmidt. I have no doubt that, on

second thoughts, this able investigator will admit that the

assemblage of characters is after all of greater importance

than a single one,

Clas.'ii/ication.— Tetilla is a genuine though somewhat
divergent member of the corticate Choristidge, with close

affinities to the Desmacidina ; it links together the suborders

Tetractinellida and Monaxinellida. The evidence for this

statement is found first in its embryological development, next

in the characters of the Esperiad Rhaphidotheca Marshnll-

HalJi, Kent. In the embryo we find som.e of its tetractinellid

spicules in course of development ; they commence witli a

swelling at the distal end of large uniaxial spicules, from

which afterwards teeth are budded oif one by one. Tiiis is

true both for the grapnel- and fork-shaped spicules. Thus
the uniaxial clearly precedes the tetractinellid form in deve-

lopment, a fact of signal imjiortance in the discussion els to

which originated first, Monaxinellida or Tetractinellida,

and in complete correspondence with observations made on

the order of development of the spicules in the Calcispongia^.

In the next place, in Rhajiliidotheca Marsliall- Halli we find

the distal ends of some of the large spicules Avhich project from
the skeletal fibres beyond the skin distinctly thickened into

globular or oval or cylindrical bulbs, in which the axial

thread ends in a slight spherical expansion. To suppose that

these spicules are parasitic in nature or foreign bodies appro-

priated by the sponge is an altogether untenable idea, as 1 shall

show when dealing more in detail with this species ; they

agree in all respects with the other chief spicules of the

sponge, except in this one important particular, that they have
a dilated or thickened distal end, and thus maintain persis-

tently, though in an exaggerated form, a stage through which
tlie trifid spicules of Tetilla very rapidly pass. The rounded
swelling of tiie distal ends of projecting spicules is not confined

to lihcvpliidotheca ; I have it in a less marked form in a suberite

to which I give the name of Radiella sclicenus {a^oivo<;j a bull-

rush) .

In the next place, amongst the various forms of small

spicules with which Rhcq^Mdotheca is richly provided, we find

trichite sheaves and C- and S-shaped hamates. The pre-

* ' The Spouges of the Leyden JMuseuni/ by G. C. J. Vosmaer. Family
Desmacidina}, p. ].^4.
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sence of the latter, so chavacteristic tliroiigliout the Des-
macidina, wonkl of itself have afforded us a hint as to the

alliances of Tetilla ; but, taken in conjunction with the evi-

dence furnished by the ends of the spicules, it gives us a very

strong case indeed. The swollen terminations of the spicules

of ^. sclumns suggest the possibility of a polyphyletic origin

for the TetractincUida. The trichite sheaves of llhaphido'

theca deserve a word of mention ; for though they are found in

several grou]3s of sponges, yet they are most commonly present

in Desmacidina and Stelletta] and a genetic connexion be-

tween these two groups being probable on other grounds, we
may regard the sheaves as derived from a common ancestor,

and thus gain some hoipc of tracing out their origin in the

other group of sponges in which they occur.

If the Tetilla embryo, taken in conjunction with Bhapltido-

iheca^ furnishes evidence of a passage from the Monaxinellida

to the Tetractinellida, so no less does it show by the late

development of its rind a passage from the non-corticate to the

corticate sponges, and proves, what we should have ])redicted

on a 'priori grounds, that the latter were preceded by the

former. Schmidt's group of Corticata (Rindeuschwiimme),

though heterogeneous as at iirst constituted, appears to me a

good one if restricted to Tetractincilid sponges possessing

rinds ; and I consequently adopt it so amended in the table

which follows below. This appears to be a good place for

offering a few observations on the classification of the Tetrac-

tinellida. In my paper on the Trimmingham Ihnts I pro-

posed to divide the Tetractinellida into those with loose or

separate spicules (Choristidai) and those with spicules mutu-
ally interlocked to form a network (Lithistidas). Zittel,

placing greater stress on the branching character of the latter

spicules, had previously declared for a wider separation between

the Choristidai (Tetractinellida) and Lithistids than this would
imply; but Oscar Schmidt (rightly, as it seems to me) declares

this four-rayed character of the spicules to be fundamental,

although he maintains the ordinal distinction of Tetractinellida

(my (Jhoristidse) and the Lithistidai. The presence in the

Lithistidte of trifid forks and anchors precisely similar to those

of the Choristida3 is for me a strong point in favour of their

common derivation ; and the primary difference lies in the

different character of the chief four-rayed elements. In the

Ghoristidai the chief tetractincilid spicules are confined to

the surface (the tetractincilid character is only skin deep) ; and

they are clearly differentiated into shaft and rays, which liave

a very definite direction with regard to the surface of the

sponge, the shaft being usually radial and the rays developed
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at its distal end. In the Lithistidas the distinction into shaft

and rays is not strictly maintained, but all four rays liave the

same value, and start at once from a common centre ; moreover

they are the chief skeletal spicules, while in many of the

Choristidffi tlie mass of the chief spicules are uniaxial.

Tlius, as the Tetractinellid character is the most funda-

mental, I propose to include all sponges which exhibit it as

Tetractinellida ; and as the next differentiation would appear

to result from the development of quadiradiate body-spicules

in Totractinellids wliich previously possessed only trifid super-

ficial spicules, I divide the Tetractinellida into TetractinelHda

Externa and Corapleta. The Externa Avill then fall into

Corticata and Non-corticata (Leptochrota, thin-skinned), the

Completa into Scolopidse (sharp-pointed), such as Dercihcs,

and Lithistida3. The term Choristid may still be con-

veniently used to designate Tetractinellids in which the

spicules are not conjoined into a lithistid network.

The following Table shows the relations between tlie

different Tetractinellida as \ conceive them to exist :—

Ijitliistidse

Scolopidas Completa

I

Corticata

Tetractixellida, Externa Leptochrota

I

Drsmacidina.

(ft 1 , Lithistidae
I L ompleta o i • i

,p , ,. IT , )
^ beolopian3

retractinellida < n,„.f;io+n
/ Externa

I Corticata |. Choristid^.
( Leptochrota

j

EXPLANATION OF THE PLATES.

Plate VI.

Pachymatisma Johnstoni.

Fi(/. 1. Section througli the oscuhir tube (T), separated by the sphincter
from the underlying oscular chamber (C): b, bacillar layer;
V, vacuolated connective tissue ; c, gelatinous connective tissue

;

f, fibrous layer. X 11.

Fit/. 2. Section through the sponge, showing the oscular tube («) and the
oscular chamber {b) , -with main excnrrent canals (c) opening into
it. Nat. size.

Fi(/. 3. Section through the commencement of an incuiTent tube, showing
the poral canals, ectochone, and sphincter. X 15.

Fi(/. 4. View from above of the p(n'iferous r<iof : a, chone ; p, pore; (/,

globate spicule. X 23.
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Fig. 5. Vacuolated or vesicular connective tissue, with the gelatinous

matrix becoming fibrillated. X 315.

Fir/. G. Quadritid proximal end of a trifid fork.

Fir/. 7. A twinned spicule.

Fir/. 8. Distal end of a spicule with fork and grapnel-ray.

Fir/. 9. Tubercular outgrowths on distal ends of spicules.

Fit/. 10. Bacilli : ri-c, in successive stages of development ; a, earliest

stage ; b, second stage ; o, adult spicule : rf and e, varieties with

an additional ray.

Fi(/. 11. Connecting fibres between two globates, showing imbedded gra-

nular threads with nuclei. X 040.

Fir/. 12. Cells with granides of reserve food. X 315.

Fii/. 13. Vacuolated or vesicular tissue at the edge of an ectochone : </,

globate spicules, x 157.

Plate VII.

Tetillu cranium.

Fii/. 1. Section through an embryo still imbedded in the maternal tissues

(X 20).

Firj. 2. Section of the upper corner of a subdermal cavity (x 157).

Fir/. 3. Section through the entire sponge (nat. size).

Fig. 4. Hamate spicules enclosing nuclei ( x 040).

Fig. 5. Ovum mtli extended pseudopodium-like processes : g, yolk-

granules. X 157.

Fig. 6. Section through a part of the sponge, showing the structure of

the cortex, subdermal cavities, and the oscular tube (o) cut

across (X 15).

Fig. 7. Poriferous membrane of fig. 15 ( x 157). The crossing lines,

indicating fibrils, have been too heavily drawn by the engraver.

Fig. 8. Network forming the floor of the oscular tube (x 157).

Fig. 9. A node of the preceding network ( X 500).

Fig. 10. A trabecula of the same (X 040).

Fir/. 11. Axial thread of one of the fibres of the fibrous connective tissue

(X 040).

Fig. 12. Young spicule in its cell from a Tetilla embryo (x 640).
Fig. 13. Ectoderm from the interior of a subdermal cavity ( x 040).

Fig. 14. Endodermic cells from the walls of a flagellated chamber
(X 640).

Fir/. 15. External view of the skin, showing pores in "poriferous areas

(X 52).

Fig. 10. External view of the skin, Avith its fibrous network showing
through ; the meshes of the network are not subdivided as in

preceding figure, but pores are still present, x 23.

Fig. 17. Spicule-cell surrounding a large chief spicule, drawn on same
scale as fig. 12, to show the increase in size of the nucleus and
nucleolus (X 640).

Fig. 18. Large spicule completely enclosed in spicule-cell ( x 100).

[To be continued.]
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XVIII.

—

Note on the Species of the Linneon Gemis Asterias

lohi'ch are ascn'hed to Betzius. By F. Jeffrey Bell, M.A.

By the almost universal consent of naturalists, two papers

written within the first fifty years of tlie Linnean zoology are

ascribed to one whose name, by his own services and by those

of his family, is one of the best known to biologists. On
p. 234 of the fourth voL of the ' Nya Ilandlingar' of the

Kongliga Svenska Vetenskaps-Academien (1783) commences
a paper entitled " Anmiirkningar vid Asteriui Genus, af A. J.

Retzius;" and in its ten {)ages there are enumerated fifteen

species. That this paper is correctly ascribed to Ketzius

admits of no manner of doubt.

A second paper, dealing with the same subject and entitled

a dissertation, appeared more than twenty years later ; this

paper is ordinarily ascribed to the same author as the paper

already spoken of, and allowed to be his.

Is it not, however, somewJiat remarkable that a natu-

ralist \\'\\i) was more than sixty years of age and had
twenty-two years before dealt with the subject, should be

then producing a dissertation (though a dissertation which is

indeed of very considerable value, for it enumerates fifty

species) ? The paper in question is thus quoted by, three

leading authorities :

—

"And. J. Retzius dissertatio sistens species cognitas Aste-

riarum. Lundte, 1805, 4"*.
" Retzius, A. J. Dissertatio sistens species cognitas Aste-

riarum. 1805 "
f.

" Retzius—Diss, sistens species cognitas Asteriarura. Bru-
zelius et Lunda', 1805, 37 pages. Bruzelius in B. H. N. J.

p. 560 "
|.

All these three systematic writers are obviously enough
referring to the same dissertation, though M. Perrier's citation

would be a little difficult to one who would like to see only

similar cases united by a conjunction, and Avho had not at

hand the second edition of Engelmann's ' Bibliotheca Zoo-

logica :
' here, on p. 351, s. v. Retzius, he will find after the

title, " resp. Nic. Bruzelius, Lund, 1805 (37 pag.), Bruzelius

in B. H. N. I. p. 560 hiernach zu streichen."

Mliller and Troschel would seem undoubtedly to liave

known the work now in question at first hand ; they write

in their preface, " Die Abhandlung von Retzius Dissertatio

* Miiller & Troschel, Syst. der Ast. p. ix.

t Lymau, 111. Cat. M, C. Z. 1S65, p. 9.

\ Perrier, liev. de Stellt^r, Paris, 1875, p. 33.
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etc., ist nacli Linck die erste sjsteraatisclie Arbeit von Wich-
tigkeit, nnd, in Beziehnng auf Beschreibung von Arten,

eigentlich die einzige iiltere von Wertli. Sic ist so gut wie

vollig unbekannt, von keinem Schriftsteller citirt, imd die

Citate der Scliriften beziehen sicli bloss auf seine iiltere

Abliandlung in den Scliriften der schwedisclien Aeademie."

But, now, is this dissertation by Betzius at all ? Not,

at anj rate, so far as the title will allow us to judge. If,

instead of copying Miiller and Troschel, or consulting a

bibliographical vv^ork, we go to the original itself, Vv-e iind the

title to be '' Dissertatio sistens species cognitas Asteriarum. . .

Quam, consentiente Ampliss. Ord. Philos. sub Praesidio D.
M. And. J. Retzii [here follow eight lines reciting Retzius's

dignities] pro Laurea modeste exhibet Ni'colaus Bi-uzelfus,

Scanus. In Lyceo Carolino die i Junii MDCCCV. Lundse,

Literis Berlingianis."

If we ascribe an essay with such a title to Betzius, then

must we give him such other contributions as were " modestly

offered" by Planander in his ' Animadversiones in classem

Piscium Linneanam," or Danielssen on Entomology, or

Jacobson on the Crocodile, all of which were read during his

tenure of the presidential chair.

One further proof of the position I take up may be offered

from the body of the paper itself. After speaking of earlier

writers on the subject, the author says, " Non paucas demum
post ilium observarunt ac descripserunt 0. F. Miiller et P. C.

Abildgaard in Zoologia Danica et Praeses in novis actis Reg.
Academ. Scient. Holmensis editis pro anno 1783." In no
other than this connexion is the name or assistance of Retzius
referred to.

Had the object of the preceding lines been to bring before

the zoological world an essay containing names 'which "would
" antedate " those in common use, I should have published

them with pain, and I should have suggested whetlier it

would not be advisable here as elsewhere to let the dead bury
their dead. But this, I am glad to say, is not the object of

these lines ; nor have they for any one of their results any
alteration of the specific names which have been selected with
care and judgment, and with a knowledge of the existence of

this dissertation.

In one or two instances it may relieve us of difficulty. The
Ojyhiodeyma longicauda of Miiller and Troschel becomes in

Mr. Lyman's "Preliminary List" Ophiura Ice vis ; this

specific appellation is used only by Mr. Lyman, wlio has
taken it from Rondelet (1554) ; Lamarck called the species

lacertosa ; but as Bruzelius (Diss. p. 28) called it longicauda^



168 F. Schmidt and T. R. Jones on

we are enabled to retain for this common species tlie name by
whicli it is best known, and that Avithout any evasion of the

rnles which liave been suggested for the preservation of zoolo-

gical peace. Dr. Gray and Prof. Perrier are shown to be
justified in their adoption of the specific term HchnideJiana for

ihe CaJcita discoideo.. (Lamk.) of Mlillcr and Troschel.

Henceforward, however, those zoologists who add to the

specific name the name of its author must bear in mind that

Nicolaus Bruzelius claims to sliare with lletzius in some of

the earlier specific titles given to various bracliiatc Echino-
derms.

XIX.— On some Silurian Leperditi^e.

By Fr. Schmidt and Eupert Jones.

7h ihe Editors of the ' Annals and Mar/azine of
Natural Tlistory.''

Gentlemen,
M. Fr. Schmidt, of the Academy of Sciences, St. Peters-

burg, one of the relatively few palfeontologists who have

taken up the study of Lcperditiai and their allies, has favoured

me with the following ciiticisms on my " Notes on the Palae-

ozoic Bivalved Entoraostraca" *, published in the Ann. &
Mag. Nat. Hist. ser. 5, vol. viii. Nov. 1881. His long

and intimate acquaintance with these Entomostraca in Scan-
dinavia and llussia makes his opinion of great value, especi-

ally in the comparison of the English with the North-European
species, and of these latter among themselves. M. Schmidt
writes thus :

—

" 1. You regard Leperditia halthica'\ (His.) and L. Histn-

ffert, Schmidt, as varieties or sexual forms ; but they belong

to diflferent geological horizons, as shown in my mcmoirj,

and there is a striking specific difterence between them in the

strong transverse striation on the inverted plate of the left

valve of the true L. halfhica, as shown in your pi. vi. figs. 4 h,

5 b, Ann. & Mag. Nat. Hist. 1856, and ])reviously noticed by
Hisinger and Kcyserling. The inverted plate of L. Tlisin-

rjeri is quite smooth. This latter species belongs to the

lowest part of the Upper-Silurian series of Gothland—that is,

* These "Notes," marked "XII.," should be "XIII."; and the

'•Notes" marked "XIII.," in Ann. & Mag. Nat. Hist. September 1870,

should be "XII."

t See Ann. & Mag. Nat. Hist. November 1881, p. 834. xM. Fr.

Schmidt and others adopt the term baltica ; but I prefer the Linutean

form of the word, as in " Tellina htlthica.'"—T. R. J.

X Ueber die russischeu silur. Leperd. 4to, 1873.
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to tlie * Wisby group ' (so termed by Lindstrom and myself)

;

and it is very often found near Wisl)y and in the neighbour-

ing localities on the north-west coast, as well-preserved perfect

(bivalve) specimens. L. halthica occurs only in the Middle-

Gothland stage, and principally on the east coast, near Faro
and Hlite. It is not rare, but the valves always occur separate.

" In Norway both species are met with on the island of

Malmij (I Avas there in 1875), in the Bay of Christiania ; but

L. Hisingei'i is found only on the east coast of that island,

in limestones corresponding to the ' Wisby group ' of (J otli-

land ; whilst L. haltldca is found on the west coast in strata

\fii\\ Pentamerus ohlongus (Kjerulf's ' Stage VI.'), correspon-

ding to the Middle-Gothland stage.

" With us, in the Baltic Provinces of Russia, L. Hisim/eri

is found also in the lowest stage of the Upper Silurian (my
zone G). The form shown in fig. 22 {L. Hisingeri^ var.,

Schmidt) of my memoir, there termed a variety of L. Hisin-

geri, belongs to the stage H (with Peatamerus oblongus or

esthonus)^ and may now be better named L. halthica^ var.

contracta, Jones, as it seems to be identical with your variety

contracia (Ann. & Mag. Nat. Hist., Nov. 1881, p. 337) ; and,

moreover, some traces of the transverse striation are visible

on the inverted ventral plate of the left valve. The typical

L. haltJiica does not occur with us ; but it is often met with

in the erratic Silurian boulders of Northern Germany.
" 2. Another point I have to object to is about L. grandis,

Schrenck {L. giganiea^ F. Komer). You believe"^' that Bar-
rande is right in calling it an Isochilina^ notwithstanding that

in establishing that genus you pointed out that tlie carapace
is equivalve^ the margins of the valves meet'ini^ tinifbrjjili/j and
not overlapping as in Leperditia. I figured two right valves
in my figs. 5 and 6, and two left valves in figs. 3 and 4 ; and
you can see there the inverted plate on the ventral border
of the left valve in fig. 3 a, and the striking difference be-

ween the two valves wlien comparing the ventral borders of

the left and the right valve in figs. 3 a and 5 a. The right

valve must have been overlapping. The difference in that

aspect between our species and other Leperditioi consists

merely in the inverted plate of the left valve occupying only
a middle part of the ventral border, and not the whole of it.

L. grandis could thus be, perhaps, the type of a new subgenus,
but by no means an Isochilina. The external outline of tlic

valves is very constant ; and I cannot see any varieties in that

respect. Nor can I agree witli you in uniting your large

specimen from llupcrt's Land to our species. Your form
* Auu. & Mag. Nat. ffist. Nov 1881, p. 347.
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may be an IsocMlina, as the margin extends around the

ventral border, and there is no inverted plate to be seen ; but

the valve is highest at the anterior part and not along the

ventral border, as I have shown to be the case with L. grandis.
^^ Barrande himsclfj in describing the left valve of L.

gigantea^ sent to him by F. Romer (Syst. Silur. Boheme,
vol. i. suppl. p. 535), says, ' Limbo aplati, rclativemcnt large

aux deux bouts de la valve et disparaissant presque complcte-

ment vers le milieu du contour ventral, sur plus d'lm quart

de la longueur. Ce Ihnbe est endommage sur une partie du

contour de Lep. gigantea^ ct nous I'avons restaure dans la

region mediane :' pi. 34. figs. 4-(). That restoration, how-
ever, was not correct. The real form of the ventral border

you will find in F. Romer's original woodcut (Zeitschrift d.

deutsch. geol. Gesell. 1858, p. 356), exactly corresponding

to the specimen which I saw in the Breslau Museum. M.
Barrande himself is now entirely of my opinion with regard

to the genus of L. gigantea or grandis.
" 3. As to your English specimens of L. halthica and L.

Hisingerij it would be difficult to identify them with ours, as

your Lejyerditia'. apparently are scarce and not well preserved.

With us, and in Scandinavia (and, it seems to me, in North

America also), the Lcpcrditioi occur abundantly in Upper-

Silurian strata, and appear to be very well adapted for charac-

terizing the different stages, as they do not pass from one

geological horizon to another, like some Trilobites and Brachio-

pods. Now let me try to revicAV the Leperditiai from the

Baltic Provinces, Scandinavia, and England, described in

your last ' Notes,' as far as possible for me to do.

" Your fig. 1, pi. xix., may be the actual L. halthica of

Hisinger. Figs. 2 and 13 I willingly accept as the types of

L. halthica, var. contracfa, Jones. Figs. 3 and 4 are doubtful

forms. Fig. 5 [L. Hisingeri ?] seems very near to, if not

identical with, our L. Keyserlingi (see my fig. 34), corre-

sponding also in geological position. Fig. 6 \L. Hisingeri,

var. graciUnta, Jones] 1 Avould like to regard as intermecHate

to L.jjhascolus (His.), as defined by Kolmodin, and my L.

tyraica, both of which occur in the Uppermost Silurian.

Both L. j/haseolus [L. Angelini, Schmidt), with us and in

Gothland, and L. tyraica, on the Dniester in Galizia and

Podolia, have the characteristic angular spot around the eye-

tubercle, separated by a narrow space from the central (mus-

cular) spot (see my figs. 11 and 13), and may be regarded as

mere local varieties. Your fig. 14 [L. halthica, var. contracfa'},

from Kamenetz-Podalsk, will be the true L. tyraica, as other

forms do not exist in that country. I studied the Dniester

Silurians, in 1872, at that place ; and Prof. Alth of Krakow
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agrees entirely with me as to the Leperditke. Your figs. 15
and 16 I regard as L, inliaseolus^ because the two spots are

visible. The locality of Randefer in Oesel belongs to the

uppermost (Ludlow) strata of that island ; and L. pJiaseolus

and L. grandis arc the only Leperditue there in that stage.

It was my opinion also that L. 2>haseoIus, His., is the same
as my L. Angelini ; but I changed the name, as Hisinger

had apparently mixed different forms in mentioning Z.^^/^a6-eo-

las as got from Wisby, where L. liisinrjeri only is met with.

Kolmodin, in citing L. phaseolus from Wisby, merely follows

Hisinger. Its geological position is in the uppermost
(Ludlow) strata of Southern and South-eastern Gothland.

"4. I have lately got some new materials of the original

' Cypridina marginata^ Keyserling *, from the Petchora

country. The characteristic margin is visible only on casts,

and not on well-preserved specimens. The right valve shows
an angular prominence on the ventral border, like your Leper-

ditia arctica^ but nearer to the posterior end. I will describe

the species fully in a supplement to my memoir on the

Russian Leperditke^ together with some other forms of that

genus."

I. I have to remark that, in accordance with M. Fr.

Schmidt's suggestions, L. hcdthica and L. Hisingeri are more
distinct specifically than I was inclined to consider them. Their

collocation with certain Silurian horizons is of great interest

;

but we must be careful not to limit " species " too strictly to

definite strata, in case the distinctions become too artificial.

II. I was wrong to give latitude to Isochilina in the deve-

lopment of the ventral margin rather than to Leperditut in

diminution of that feature. But as the specimen from Rupert's

Land is distinct, in M. Schmidt's opinion, from Schrcnck's

and Romer's species, and is still an Isochilina^ we can retain

the specific name given to it at page 347, but as /. grandis,

Jones, instead of "/. grandis (Schrenck)," Schrenck's species

being a Leperditia with a slight inversion of the ventral

margin.

III. If we follow M. Schmidt's well-founded suggestions,

we shall regard my fig. 5 (j)l. xix.) as L. Keyserlingi,

Schmidt ; fig. 6 as L. gracilenta, Jones ; fig. 14 as L. tyraica,

Schmidt ; fig. 16 as L. jiliaseolus
;
and his own " fig. 22

"

as L. halihica, var. contracta, Jones. The other forms in

pi. xix. of my " Notes," viz. figs. 3, 4, 7-13, 15, and 17,

remain as there named.

Your obedient Servant,

T. Rupert Jones.
* See Ann. & Mag-. Xat. Hist. November 1881, p. 347. At line 4 of

the page, /or Upper-tSilmiau reac/ Lower-SUuriau.
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XX.

—

New Genera and Species o/' Buprestidfe and
Heteromera. Bj Charles 0. Watehhouse.

Buprestidae.

Ptoswia Boioringii, ii. sp.

Cylindrica, tete cyaneo-violacea, uitida ; thorace creberrime evi-

de liter punctato ; elytris punctato-striatis, apicem versus fascia

sanguinea oruatis.

Long. 4 lin.

Head gently convex, thickly and finely ])unctured. Thorax
very distinctly, not very strongly, very thickly punctured, but

the punctures are not crowded; the punctures stronger to-

Avards the sides, but the anterior angles are nearly smooth; in

the middle of the base there is a short impressed line. Elytra

with lines of very distinct punctures ; near the suture and at

the apex there are impressed stria? ; the interstices have each

a single line of finer and more distant punctures. • A little

way from the apex there is a bright red fascia, made by a

triangular spot on each elytron uniting with the other at the

suture.

Hah. China (/. C. Bown'nrf, Esq.). Brit. Mus.

Ptosima apicata^ n. sp.

Hubcylindrica, dorso depressiusculo, sat nitida, olivaceo-iKnca ; fronte

puvpurasceutc, parum coucava, crehrc sat fortiter punctata, ver-

tice subtilius punctulata, guttis duabus flavis ornata ; thorace cre-

berrime punctato, antice convexo, basi media paulo producta,

minus crebre punctata, linea brevi impressa, lateribus macuHs
duabus flavis ; elytris striatis, striis crebre punctatis, interstitiis

uniseriatim minus crebre punctatis, maculis sex flavis ornatis, apice

dentato.

Long. 6 lin.

Eesembles P. amahilis, L. v.^ G., in general form and ap-

pearance, and agrees with it in having the apex of each

elytron tridentate. It differs in having the forehead slightly

concave. The thorax is longer, and more angularly produced

in the middle of the base ; the sides are slightly angular in

front of the middle; and the posterior angles are not turned in

;

there is a small yellow spot on the anterior angle, and a much
larger one near the hind angle. The scutellum is more elon-

gate triangular. The scutellar region of the elytra is im-

pressed ; the striai are more distinct and the punctures on the

interstices are as strong as those in the strias ; the suture at

the apex is finely and more thickly punctured. There is an
oblique yellow spot over each shoulder, a transverse one
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about the middle, touching' the margin but not reaching the

suture, and a third some distance from the apex. The under-

side of the body is more bhiish. There is a yellow spot on
the posterior coxa, and on the side of the first, second, and
fifth segments of the abdomen. The prosternum is closely

and very strongly punctured. The metasternum is less

strongly and less closely punctured. The basal segment of

the abdomen is thickly and strongly punctured, the second

segment not quite so strongly, and the thirds fourth, and fifth

less closely and less strongly punctured in the middle.

Hob. India ? Brit. Mus.

Ancylotela, n. gen.

General character of Ptosima^ but less cylindrical, more
pear-shaped. The thorax is subglobose, very convex, at the

middle considerably broader than the elytra ; at the base there

is a slight constriction. Elytra at the base the same width as

the base of the thorax, but with tlie shoulders a trifle wider

;

very flat on the back, impressed at the scutellura, gently

narrowed posteriorly, arcuately acuminate at the apex ; there

is a strong acute tooth on the margin a little way from the

apeXj with a stronger one above it ; at the suture there is a

sharp ridge, which terminates in a strong tooth just above
the apex

; the apex itself is truncate and has four very short

teeth. The abdomen has the second segment distinctly an-

gularly produced in the middle ; the third segment is very
slightly so ] the third and fourth segments have their apical

angle very prominent, almost dentiform.

The general form of this insect, combined with the curious

armature of the elytra and the structure of the abdomen, neces-

sitate the formation of a genus for its reception. It should be

placed next to Tyndaris.

AncyloteJa oculata, n. sp.

8ubpyriformis, aenea, nitida ; thorace siibgloboso, crebcrrime trans-

versim aciculato-punctato, antice linea longitudinali impresso, basi

media angulata fovea impressa, ad angulos anticos macula flava

magna medio puncto nigro ; clytns striatis, striis confertim punc-
tulatis, iuterstitiis dorsalibus plauis, parce puuctulatis, lateralibus

convexiusculis fortius punctatis, paulo pone medium macula late-

ral! flava.

Long. 5^ Im.

llab. Chili. Brit. Mus.

Ann. tO Ma(j. N. Uist. Scr. 5. ]'ol. ix. 13
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Heteromeka.

Tenel)rioni(ige.

HoMCEOGENUS, n. gen.

General form elongate ovate, very convex. Third joint of

the antennce as long as the first and second taken together

;

the sixth to eleventh broad, flat, and opaque. Prosternura

prolonged posteriorly into a deflexed acuminate ])rocess.

Mesosternum deeply excavated to receive the prosternal pro-

cess ;
the sides of the excavation raised, but not angular (as

they are in Amenoi^his) . Epipleural fold of the elytra broad

at the base, gradually narrowed to near the apex, where it

suddenly vanishes. Legs rather long, the femora linear
;
the

posterior tibiffi cylindrical, not channelled. Thorax trans-

verse, rather flat, deeply emarginate in front, all the margins

very narrowly incrassate, the anterior angles very prominent.

This genus may be placed near Taraxides^ Waterh. {= Nj/c-

tohates sinuatus, see Ann. & Mag. Nat. Hist. 1876, xvii.

pp. 288, 289) ;
but it diflers from that and all the allied genera

in the form of the thorax. The convex elytra most nearly

resemble those in Amenophis, Th. (Arch. Ent. ii. p. 93) ;
but

the posterior tibise are not channelled as in that genus, and

the mesosternal excavation has not the sides angular.

Homoeogenus laticorne^ n. sp.

Nigrum, convexum, parum nitidum ; thorace sat planato, crebre

subtilitcr punctulato, transverse, antice profunde emarginato, an-

gulis anticis sat latis, obtusis, lateribus sinuatis, basi utrinque

sinuata ; elytris bene convexis ; thorace multo latioribus, qnin-

tuplo longioribus, ad apicem arcuatini acuminatis, fortiter striatis,

striis fere impunctatis, interstitiis dorsalibus vix convexis, parum
nitidis, laterahbus sat convexis opacis, corpore subtus pedibusque

sat nitidis.

Long. 16 lin.

The head is densely and very finely punctured ; the epi-

stoma is rather less densely so, and is lightly impressed on

each side. The five basal joints of the antennee are smooth

and shining, the following joints broad ;
the seventh and

eighth are a little broader tlian long, the inner apical angle

more acute than the outer one. The striaj of the elytra at

first sight appear impunctate ; but on close examination they

are seen to be finely punctured ; the interstices are coriaceous

and finely and irregularly scratched.

Hah. [Sumatra. Brit. Mus.
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Amarygminse.

EuLYTUS, n. gen.

General characters of Eajjezus^ but with the eyes smaller

and widely separated above. Thorax transversely quadrate,

with the anterior angles slightly prominent, and the base

simply and gently arcuate. Elytra at the base the same
width as the thorax ; the disk of each elytron with a double

sublateral inflation ; the apex declivous and acuminate.

Mesosteruum with the anterior angles made by the excava-

tion more prominent. Metasternum very short, in the middle

not quite so long as the basal segment of tlie abdomen
;
para-

pleura narrow posteriorly, with the inner margin flexuous.

Intercoxal process of the abdomen very broad and very
obtusely rounded j the apical segment with a well-marked
impression at the apex ( ? ?) . AntenuEe and legs as in

Eujjezus.

Euli/tus nodi^jennisj n. sp.

Niger, nitidus ; thorace subtihssime crebre punetulato ; elylris stria-

tis, striis interruptis punctis impressis, discis inllatis.

Long. 8 hn.

Head very thickly punctured ; there are two small impres-

sions between the eyes, and a third on the vertex. Thorax
shining, one third broader than long, gently convex, margined
in front and at the sides, very delicately and thickly punc-

tured ; the anterior angles moderately prominent and acute

;

the sides subparallel to near the front, where they converge.

Scutellum strongly transverse and finely punctured. Elytra
with all the discoidal portion raised above the level of the

thorax, strongly declivous and acuminate at the apex. The
strise are well marked, but are interrupted, and have numerous
elongate impressions. The disk of each elytron is inflated

laterally ; and this inflation is transversely impressed in the

middle, so that it is divided into two, the fifth and sixth

strise uniting between them j the interstices are excessively

finely punctured. The legs are thickly punctured. The
antennae are thickly punctured, the four apical joints opaque.

Hah. East Africa.

Of this very remarkable species I have only seen a single

example in Colonel tShelley's collection.

13*
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XXI.

—

Notices of British. Fungi. By tlie Rev. M. J.

Beekeley, F.R.S., and C. E. Bkoome, Esq., E.L.S.

[Continued from ser, 5, vol. vii. p. 131.]

^Agaricus (Lepiota) crisfatns.

A beautiful form occurred in a fern-case at Blacklieath,

exactly according- with Krombliolz's t. 25. f. 26-30. It had

not the strong smell of the ordinary form.

1927. A. (Tricholoma) Schumacheri, Fr. Hym. Eur. p. 69
;

Fl. Dan. t. 2267. fig. 1.

In a hothouse, Apethorpe, Norths. Found once only
;

agreeing very closely with the figure in Fl. Dan., especially

as regards the gills.

1928. A. (Tricholoma) poiyhyroleucus^ Fr. Hym. Eur.

p. 75.

Coed Coch, Oct. 1881. The long-stemmed form.

1929. A. (Clitocybe) incilis, Fr. Hym. Eur. p. 94.

Shrewsbury, W. Phillips.

"^A. (Clitocybe) ohsohtns, Batsch, fig. 103.

Hothorpe, Norths., Nov. 2;-3, 1881, Miss R. Berkeley.

Just the ])hint of Batsch, but the odour varying from that

of bitter almonds to that of aniseed. The term ohsoletus used

by Batsch does not refer to an odour less than that of A.
fragrans, but to the pallid tint as compared with his A. obso-

lescens.

*A. (Mycena) coha-rens^ A. & S. p. 163.

Coed Coch. Amongst pine-leaves in great perfection. It

has much affinity with A. haJaninus^ B. ; but that has the

margin of the gills purple. They have, however, the same
fulvous bristles on the surface.

1930. A. (Mycena) ecccisus, Lasch, in Linn. viii. no. 538.

Hothorpe, Norths., Miss Ruth Berkeley.

Magnificent specimens of this species occurred Nov. 17,

1881, in the above locality. Pileus 3 inches across, stem
4 inches high, root 2 inches long. Tlies])ecimens were either

solitary or subcKspitose
;

gills purplish, strongly cut out

behind. The fig. Bull. t. 518 I is more characteristic of the

specimens than that in Fries's ' Icones,' taken from smaller and
probably more superficial individuals.

^A. (Omphalia) huccinalis, Sow. t. 107.

This is certainly no form of yl. wnhelliferus ; and it is too

fleshy to be the same as A, steUatus. It is, as Sowerby says,

not uncommon, and is in great perfection this Jan. 8, 1882.

It has the habit of A. piychoi^hylius^ Cd., a species not

noticed by Fries \ but the gills are not plicate.
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1931. A. (Oraphalia) f directus^ B. & Br. Albus, gracil-

limus, pileo gompliiformi apice piano, stipite ascendente versus
basin pilis longis vestito ; lamellis longe decurrentibus.

On dead leaves, Chiselhurst, Nov. I860. Stem slightly

rufous, thread-like, not an inch high. The same species was
sent by G. W. Smith, May 4, 1870.

1932. A. (Pleurotus) pantoleucusj Fr. Ic. t. 88. fig. 2.

Blown out of a tree at Coed Coch during the great gale of
Oct. 14, 1881. Exactly the plant of Fries, of which a draw-
ing was originally sent from Sweden under the name of A.
spodoleucKs, Ic. t. 87. fig. 1.

1933. A. (Pleurotus) revolufus, Kickx, p. 158.

On a poplar tree, Penzance, T. Pengelly. J. Ralfs (no.

367).

A magnificeut Agaric, clearly that of Kickx, but considered

by Fries a form of A. salignus. It is clearly the same with
A. corticatusj Saund. & Sm. t. 4. fig, 2. The stem is short,

but distinct and swollen.

1934. A. (Pleurotus) limjndus, Fr. Ic. t. 88. fig. 3.

Penzance, J. Ilalfs.

1935. A. (Entoloma) Itvtdus, Fr. Hym. Eur. p. 189.

East Dereham, Norfolk, the Kev. J. M. Du Port.

1936. A. (Entoloma) Batsc/nanus, Fr, Hym. Eur. p. 191.

Coed Coch, Oct. 1881, Miss Ruth Berkeley. Spores rather

irregular, "0003 inch in diameter.

1937. A. (Entoloma) hulbigenus, B. & Br. ; A. Persooni-
anus, Phill. Gard. Chron. 1881, p. 874; A. sericeusj Pers. Ic.

et Descr. t. 6. f. 2.

East Dereham, Eev. J. M. Du Port. Sibbcrtoft, Norths.,

Feb. 1882, Miss Ruth Berkeley. Just the plant of Persoon,
who indicates in his figure the sclerotioid bodies at the base,

though he does not mention them in the text. The name of
A. Fersoonianus requires to be changed, as there is a species

of similar name. Fr. Hym. Eur. p. 25. Spores '0004 to

•0005 inch in diameter.

1938. A. (Entoloma) sjjecuhnn, Fr, Hym. Eur. p. 197.

Coed Coeh, Oct. 1881, Spores irregular, •0005 inch in

diameter,

1939. A. (Plioliota) veivuculosus, Lascli, Fr. Hym. Eur.

p. 221.

King's ClifFe. A subspecies, according to Fries_, of A.
squarrosus.

'^A. (Pholiota) caperatics, P. Syn. p. 293.

Var. macrojjusj Fr. Hym. Eur. p. 215.

King's Clitic.

t Nou tuba dirccii, uou aaia coruua floxi.—Ov. Met.
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1940. A. (Pholiota) 6?/.s.sm?//a?K'?, B. & Br. Pileo primum
erebio, campanulato obtusissimo vix viscidulo hygrophano
demum explanato albido, margine involuto

;
stipite deorsum

incrassato candido, basi gossypino ; annulo erecto lit plurimum
persisteiite; lamellis pallidis argillaccis sinuato-adnatis deinuin

decurrentibus.

On sticks of hawthorn and sloe. Hothorpe, Miss E.
Berkeley.

Pileus at first of the colour of A . erehius^ but at length be-

coming pale and expanded, about 1 inch across. Stem fistu-

lose, with transverse dissepiments. Gills at length decurrent.

It ought perliaps to be recorded in the section Tuha.ria^ which,

however, is a purely artificial division, and the ring is against

this. It must be placed at the head of the liygrophanous

Pholiotce, though it is not allied to the species in that division.

*^. (Inocybe) Bongardi, Fr. Myc. Eur. p. 229.

Coed Coch, 1881. Spores bulging on one side, as in

Eunotia, "0005 inch long.

*yl. (Inocybe) flocculosus, B. Eng. Fl. v. p. 97.

Coed Coch, CJct. 1881. Spores irregular, '0003 inch in

diameter, sometimes slightly elongated.

*^. (Inocybe) scabeUus, Fr.

Hothorpe, Miss R. Berkeley, Nov. 23, 1881, witli A.
scaher.

This does not seem to be a common species ; but we were
glad to get it again, as it enables us to ascertain that it has

granulated spores, like A. fasUgiatus.

1941. A. (Inocybe) ccesariatusj Fr. Hym. Eur. p. 234.

Coed Coch, Oct. 1881. Spores even, "0004 long.

l^Alhis. A. (Hebeloma) senescens^ Batsch,fig. 197.

Amongst fir trees, Gwrwch Castle, exactly resembling the

figure of Batsch, which does not seem to have been noticed

by Fries.

Pileo e convexo explanato leviter gkxtinoso ochraceo-fulvo,

extreme margine subtiliter tomentoso albo ; stipite primum
deorsum bulboso fusco, dein, excepto apice candido tomentoso,

squamuloso, solido; lamellis confertis primum pallidis adnexis,

dein cinnamomeis ;
carne alba, odore acri.

Sometimes semiglobose ; stem 5 inches high, always dark

below
;
pileus 3 inches or more in diameter.

1942. A. (Hebeloma) sidjcollariatus^l^. &^\\ Pileo con-

vexo subcarnoso pallido centro subfusco leviter glutinoso, velo

floccoso evanescente ; stipite farcto demum subtiliter fistuloso

basi brunneo pulverulento ; lamellis ventricosis secedentibus

coUarium breve interruptum formantibus argillaccis acie

candidis.
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On naked soil, Sibbertoft, Oct. 1881
_;

about an inch in

diameter. Allied to A. mesoplumis^ of wliicli we were at first

inclined to consider it a variety. Spores elliptic, uninu-

cleate, '0005 inch long.

*^. (Hebeloma) /r«^M5, P. Ic. et Desc. tab. 5. figs. 3, 4._

This appears to be a very variable species. The figure m
the ' Icones' does not accord in several respects with the cha-

racters in Hym. Eur. The pileus is neither campanulate nor

umbonate, but at length depressed. An Agaric, certainly re-

ferable to this species, occurred at Hothorpe, Norths., Feb. 8,

1882, in which, though the essential characters are the same,

the pileus is at first of a deep brown, but hygrophanous,

changing to tan-colour. The stem obviously though minutely

scaly ; the gills adnate with a minute decurrent tooth, at first

pale, then argillaceous, their margin distinctly edged Avith

snow-white particles.

1943. A. (Flammula) vinosus^ Bull. t. 54.

Abundant on the Morfa, Conway, Miss R. Berkeley. A
very interesting species which has scarcely been gathered

since the time of Bulliard. Spores pale umber, '0002 inch

long, shortly ovate.

1944. A. (Flammula) astragalinus, Fr. Hym. Eur. p. 248.

Sent from Glamis by the Eev. J. Stevenson, in whose

specimens the flesh was intensely red, and when bruised, as

described by Fries, became black. Perhaps the most beauti-

ful of Agarics.

1945. A. (Flammula) ajncreiis, Fr. Hym. Eur. p. 249.

Coed Coch, 1881. Very acrid.

1945 his. A. (Naucoria) luguhris, Fr. Hym. Eur. p. 253.

Coed Coch. A single specimen only, in a mountain-fir

wood.
Spores very irregular, '0002 to -0003 inch long, subglobose.

1946. A. (Naucoria) melinoides, Fr. non Bull., excepta

560. fig. 1 F, the other figures belonging to A. hypnorum.

Kew, Dr. Cooke. Spores elliptic, "0006 inch long, with

one or two nuclei.

1947. A. (Naucoria) sideroides, Bull. t. 588.

Amongst moss, Sibbertoft, Nov. 10, 1881. Spores '0004

to "0005 inch long, half as much wide. This and the two

neighbouring species, though externally resembling each

other, have very different spores.

1948. A. (Naucoria) cerodes, Fr. Hym. Eur. p. 257.

Amongst moss, Sibbertoft, Sept. 23, 1881. Spores '0003

inch long.

1949. A. (Crepidotus) epigceusj Pers. Syn. p. 377 j A.

depluens, Batsch, fig. 122.



180 Messrs. Berkeley and Broome on British Fungi.

On the clay of the marlstone, Hothorpe, Nov. 10, 1881,

Miss Ruth Berkeley. The spores of this species are oblonj^,

"0004 inch long, not irregular, and more or less angular, as in

the plant usually referred to A. depluensj as figured by Hoff-

mann ; so that its affinities seem rather to be with Crepiclotus

than Claudopus.

The present is exactly the plant of Batsch
;
and we think

it better to leave the name with what has formerly been

considered his species, and retain that of Persoon. ^1. deplnens

occurred in 1881, on sawdust, at Coed Coch, just as it

is figured by Hoftmann. It has sometimes a distinct stem,

as we have ourselves found it. The gills in A. epigams are no

longer red when dry.

1950. A. (Hypholoma) Jacrymahundus^ Fr. Ic. 134. fig. 1.

The species figured in the ' Icones ' occurred last October

at Coed Coch and near Hereford. What has usually passed

under this name is A. velutinus, P. We find the spores "0003-

•0004 inch long, in A. pyrrhotrichus -OOOo-'OOOG.

*^. (Hypholoma) cascus, Fr. Hym. Eur. p. 294. What
we described in the " Notices " as an abnormal state of A. ap-

pendiculatus is undoubtedly this species.

1951. A. (Hypholoma) pilulcvformis^ Bull. t. 112.

Penzance, Mr. Bali's. This is possibly a veil-bearing state

of the very common A. spadiceus^ though Fries says " velum
etiam primitus absolute nullum." We are inclined rather to

consider it the young of A. hydro])hihis^ Bull. t. 511 ; still

we think it right to record its occurrence in Cornwall. AVe
do not suppose with Fries that it has any thing to do with

BoJlnti'us.

1952. A. (Psilocybe) hches, Fr. Hym. Eur. p. 303.

On grass by the side of a chestnut-plantation amongst dead

leaves. Hothorpe, Miss li. Berkeley, Nov. 19, 1881.

Not exactly the form figured by Fries in the ' Icones,' as

the stem is taller
; but the colour of the hygrophanous pileus is

the same exactly, the spores atropurpureous. Pileus at first

obtuse ; but in drying it becomes spuriously and minutely um-
bonate. Spores "0007 inch long.

*A. (Psathyra) corrugis^ P. iSyn. p. 424.

Shanklin. The short form figured by Corda in Sturm's

Deutschl. Fl. under the name of A. vinosus.

1953. A. (Psathyra) gossyjn'nus, Bull. t. 425. fig. 2.

Coed Coch, Oct. 1881. Spores "0004 to '0005 long.

1954. A. (Psathyra) nolifungere, Fr. Hym. Eur. ]). 309.

Amongst moss. Sibbertoft, Sept. 3, 1881. Spores •00055

long, more elongated than in A. gossyjjinus. A. ^.^eyinaiMi',

Quelet,= ^. scmivestiiusj B. & Br.
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1955. A. (Psatliyra) micwrhizm, Lasch, no. 468.

On the naked soil. Sibbertoft, Sept. 3, 1881. Gregarious,

varying in size from a few lines to 1 j inch, when it approaches

the finer forms of ^. qossypinus.

1956. A. (Psathyrella) trepidus, Fr. Syst. i. p. 238.

Hothorpe, Miss E,. Berkeley. Pers. Myc. Eur. t. 29. fig. 1

is an excellent figure of this species.

^Coprinus aratus, B. Outl. p. 176.

A group of this fine species of large size occurred at Ho-
thorpe, Dec. 5, 1881.

As the character given before was drawn up from a solitary

specimen gathered in a very different situation, it requires a

little amendment. The disk is sometimes rugose, sometimes

even ; the gills are at first attached, but so slightly that they

easily part from the stem, so as to appear free ; but they are

still connected at the base, as if there were a slight collar. For
'•' lamellis liberis," " lamellis secedentibus " should be substi-

stuted.

1957. C. alternatus, Fr. Hym. Eur. p. 327; Fh Dan. 1961.

fig. 1.

East Dereham, Bev. M. Du Port, at the same time with

A. Uvidus.

This is scarcely a CoprinuSj but rather a Psathyrella.

1958. C.papiUatus, Fr. Hym. Eur. p. 326.

Shrewsbury, P. M. Berkeley. In a fern-case.

1959. Cortinarius (Phlegmacium) serarnis, Fr. Hym. Eur.

p. 350.

Glamis, Rev. J. Stevenson. A small form.

1960. C. (Dermocybe) cofoneus, Fr. Hym. Eur. p. 372.

Clifton, C. Bucknall.

1961. Paxillus Fagi^ B. & Br. Eximie gregarius, crispus,

sursum pallidus, subtus aurantius, lamellis crispatis aurantiis.

On a beech-stump. Coed Coch. Forming a wide crisped

mass of great beauty, very diff"erent in appearance from P.

2JanuoideSj which is confined to fir wood or sawdust.

1962. Ihjgro2)horiisfasco-alhus^ Fr. Hym. Eur. p. 410.

Amongst moss. Gwrwch, 1881. Bemarkable for its dis-

tinct floccose veil.

* Mara.s)nius Wynnei^ B. & Br.

A good figure of this beautiful species is given in ' Fungi
Tridentini ' by Bresadola under the name of Clitocyhe xantho-

jphylla.

*J/. scorteus, Fr. Hym. Eur. p. 468.

Penzance, J. Balfs.

1963. Polyporus MicheUi, Fr. Hym. Eur. p. 533.

Penzance, J. Kalfs.
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1964. P. acantJioides^ Fr. Hym. Eur. p. 540.

Penzance, J. Ralfs.

1965. P. iiectinatus^ Kl. in Linn. viii. p. 485 ; Fr. Hym.
Eur. p. 559.

Penzance, J. Ralfs. We follow Fries, though with some
hesitation, in considering the European forms figiired by
Quelet identical with the Indian species. It cannot, how-
ever, be referred either to P. salicimis or P. conchatus.

1966. P. velutimts, Fr, Syst. i. p. 368.

Penzance, J. Halfs, who has also sent P. Idrsutus.

1967. P. mucidus, Fr. Hym. Eur. p. 577.

Penzance, J. Halfs. On the under surface of very decayed
firs.

1968. Dmialea cinerea^ Fr. Syst. i. p. 336.

Penzance, J. Palfs.

The thick substance separates this from every form of D.
unicolor^ also the inciso-strigose surface of the pileus.

1969. Hydnuni Weinmannij Fr. Hym. Eur. p. 613.

Penzance, J. Ralfs.

1970. H. aureum^ Fr. Hym. Eur. p. 613.

Penzance, J. Ralfs. A fine species, with a merulioid aspect.

1971. H. denticulatuni^ P. Myc. Eur. ii. p. 181.

Penzance, J. Palfs.

1972. Irpex carneuSj Fr. Hym. Eur. p. 622.

Penzance, J. Ealfs. When perfect it is a true Irjjex.

1973. Phlebia lirellosa (P.), Doidalea lirellosa^ P. Myc.
Eur. iii. p. 2, tab. xvii. figs. 2, 3.

Penzance, J. Ralfs. This is not noticed by Fries in Hym.
Eur. ; but it is very distinct.

^Steremn vorficosum, Fr. Hym. Eur. p. 639.

Noble specimens of this very beautiful species, remarkable

for its costate hymenium, were sent from Penzance by Mr.
Ealfs, who is in a position in Cornwall to send many more
novelties.

1974. Corficium timhriuiim, A. & S. p. 281.

Penzance, J. Palfs ; Hothorpe, Feb. 1882.

1975. C. maci(hefo)-me, Fr. Hym. Eur. p. 656.

Penzance, J. Halfs.

^Sparassis crisjja, Fr. Syst. i. p. 465.

Penzance, J. Ealfs.

This seems to be a southern species, not having occurred

in this country north of Noi-folk.

1976. Clavaria jjyxidatciy P. Comm. t. i. fig. 1.

Penzance, J. Ealfs.

1977. Calocera corticalis^ Fr. Hym. Eur. p. 681 ; Batsch,

fig. 162.
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Penzance, J. Ealfs.

1978. Pentcilli.um macrosporum, B. & Br. Aurantiacum,

sporis globosismaximis.

On a clecajing Lactarius^ J. D. C. Sowerby, whose drawing-

is in the collection of the British Museum.
1979. Cercaspora Bloxami, B. & Br. ]Maculis orbiculari-

bus pallidis
;
sporis elongato-fusiformibus utrinque acurainatis

multiseptatis.

On decaying leaves of turnips. Twjcross, Rev. A.
Bloxam. Formerly distributed as Sepioria Bloxami.

1980. Ovularia dliptica, B. & Br. Gard. Chron. 1881, ii.

p. 340 cum icone.

On various lilies. Spores '0012 long.

1981. 0. syringai^ B. Gard. Chron. 1881, ii. p. 665 cum
icone.

On leaves of Sgringa^ Aberdeenshire, A. Stephen Wilson.
1982. ]\[ystro!<2)orium allioruvij B. Gard. Chron. 1878.

On onions. Culver, Exeter.

1983. Puccinia oxyvice^ Buch. White, MSS.
On leaves of Oxyria reviformis. Ben Blabhein, Skje, Dr.

Buclianan White, Sept. 1881. Spores, including the short

hyaline stem, "0024 inch long ; the divisions of the head sub-

globose, even.

1984. Gloeosporium Lindemuthiamim^ Saccardo, Funs;. It.

1032.

On pods of Phaseolus. Very destructive at Sibbertoft in

1881.

1985. Leotia cMorocephaJa, Schwein. Syn. p. 88.

Hampshire, Miss Broadwood. The tint of green is so dark
that it is nearly black, so that the liouse-painters might call it

invisible green. L. atrovirens^ P., occurred at Coed Coch in

Sept. 1881
; but it is clearly merely a state of Geoglossiim

viride^ which accompanied it. Tlie specimens agreed in every
respect with the figure in Myc. Eur. t. 9. figs. 1-3.

1986. Sphceria lepvosa^ P.

Penzance, J. Pali's. Spores "0008 inch long, narrow.
* Valsa cratcvgij Currey.

On .dead twigs. Spores '0012 long.

1987. Sphccria aggregata^ Lasch in Kl. Herb. Myc. ii.

no. 541 ; Fuckel, no. 977.

On Eup)]irasia officinalis. Penzance, J. Palfs.

1988. Didymium effusum (Lk.).

On fronds of hart's tongue. W. G. Smith.
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XXII.— Contributions to the Knowledge of the Alcyonaria^

with Descriptions of new Species from the Indian Ocean
and the Bay of Bengal. By Stuart O. Ridley, M.A.,
F.L.S., Assistant in tlie Zoological Department, British

Museum.

Of the new species which form the chief feature of this paper

two were recently obtained by a collector at Mauritius, Mr.

V. de Robillard, and purchased of him by the Trustees of the

Britisii Museum, and^ from their novel structural characters and
remarkable size and beauty, give great promise of important

results to be obtained whenever this little-known branch of

the fauna of Mauritius is more fully investigated. Extra-
ordinarily fine specimens of the beautiful Calligorgia (Prim-

noa) plumatilis^ M. lidw. & Haime, and the Hydrozoan
Stylaster flabelliformis^ were obtained from tlie same source.

Notes are added on some of the genera of Gorgoniidse

established, mainly on external characters, by Dr. Gray ; the

types are in the British Museum, and have now been sub-

mitted to microscojDic examination. The results appear suffi-

ciently important to be worth recording, as many of these

genera can hardly be said to be known to science, owing to

tlie ignorance in which the descrijjtions leave us as to their

more minute characteristics.

The measurements of spicules given below represent the

average maximum sizes of the spicules and are inclusive of

tubercles.

AlctoninjEj Kolliker.

Nephtiiya, Audouin.

Nephthea, Audouin, E.xpl. pi. Descr. Eg3'pte, i. p. S.'jO.

The only described species which can be admitted in this

genus, as distinguished from Ammothea by the large size of

its cortical spicules, from Eunephthya by their not projecting

from the surface of the coinenchyma, and from Spongodes by
the polype-spicules not projecting beyond the retracted polyj^e,

are :

—

N. Chabrolii, Audouin (inch innominata, Sav.), Expl. pi.

Descr. Egypte, /. c. lied Sea.

N. {Alcyoniunij Q. & G.) aurantiaca^ Quoy & Gaimard,

Voy. Astrolabe, p. 277, pi. xxii. tigs. 16-18. New
Zealand.

N. coccinea, Stimpson, Proc. Acad. Philadelphia, vii.

p. o75. China.
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N. aurantiaca, Verrill, Proc. Ess, Inst. iv. p. 191. China
Sea, 23° N. lat.

N. nigra, Pourtal^s, Bull. Mus. Comp. Zool. i. p. 130.

Sand Key, Florida.

Other species have been assigned to it, but transferred to

other genera (e. g. Eunejjhthija, Verrill, op. cit. vi. p. 80, and
SpongodeSj Klunzinger, Kor. Roth. j\leer. p. 38).

A new species is now added :

—

Nephthya hurmaensis, n. sp.

Base spreading, lamellar, coriaceous ; vertical portion con-

sisting of short (the " primary ") lobes, about 10 millim. in

diameter, which themselves divide almost immediately into

the ultimate polype-bearing lobules (or secondary lobes),

which are slender, viz. only about 3 millim. in diameter, and
so numerous as to conceal most of the lobes and the common
base. A few single polypes are also borne directly on the

primary lobes. The lobules or secondary lobes are thickly

covered with the large polype-cells, whose bases occupy almost
the whole of the surface of the lobule. The polype-cells project

outwards almost at right angles to the lobule, with a slight

upward direction ; they are prominent cylindrical bodies,

measuring 2'5 millim. in length by 1*25 millim. in diameter,

and terminate (in the closed condition) in a rounded end, on
which the eight segments of the contained polype are indi-

cated by the presence of eight distinct pairs of smallish

spicules, whose distal points form a circle round the oritice of

invagination, the spicules themselves lying in the direction of

the long axis of the polype.

The two spicules forming each of these terminal pairs

are generally parallel and in close juxtaposition with each
other, but sometimes diverge proximally, forming a V. A
collar of closely appressed spicules lies at the base of this

ciown, the long axes of the spicules being at right angles to

those of the latter. The succeeding spicules as far as the

base are irregularly arranged, with distinct gaps between
them, more or less across the long axis of the lobes or lobules

;

those of the base are closely aggregated and mostly parallel

to each other. Spicules white in spirit, of one type through-

out, viz. curved, fusiform, pointed at ends, thickly covered

with prominent blunt tubercles, themselves covered with small

tubercles ; the tubercles sometimes approach a verticillate

arrangement in the larger spicules. The spicules (i.) of the

crown are elongated and somewhat shar[)ly pointed, those (ii.)

of the base rather thick in the middlcj tapering rapidly to
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the rather sharp point ; those (iii.) of the intermediate area

are long, blunter, and more uniform in diameter throughout the

spicule. Size of spicules (i.) of crown about 1 by "l niillim.,

(ii.) of base "5 by '1 to 1'4 by "28 millim,, (iii.) the largest

of intermediate area 2 by '2 millim. ; but there is a gradation

in size from the intermediate area to the crown on the one

hand, and to the base on the other.

Colour of soft parts very pale flesh-colour.

Hab. British Burmah (coll. Mus. Brit.).

Examined. In spirit.

Obs. The species is represented by a small colony of three

primary lobes rising from the common base, which clasps a

small calcareous mass ; maximum height 25 millim., maxi-
mum width 45 millim. It was presented to the national

collection by W. Theobald, Esq., in company with some
Crustacea.

From all the species assigned above to the genus either the

pale colour of the soft parts or tlie whiteness of the spicules

distinguishes it ; N. Chabrolii, which seems to have the dull

general coloration, differs in its very large polypes and their

green spicules. .A^. niger is, of course, black ; and if the
" costaj " assigned to it are ridges resembling the costas of

Madreporaria, they constitute another point of difference ; but

I am not sure what is intended by the term.

MORCHELLANA, Gray.

Morchellana, Gray, P. Z. S. 18G2, p. 30.

Having examined the type specimen of the species on which
this genus is based (viz. M. spinulosa^ Grray, I. c, figured), I

cannot see sufficient reason for its generic distinction from
Spongodes, with which it agrees in having a large spicule

projecting longitudinally at the side of the polype-cell.

The wall of the stem is thin, and contains small fusiform

spicules. The brittleness mentioned by Dr. Gray appears to

be due to the impregnation of the specimen by salt previous

to its immersion in spirit and the perhaps consequent

alteration of the consistency of the spicules, which shows itself

in their unusual brittleness and opacity. The same fact

accounts in part for the infrequency with which the projec-

tion of the polype-spicule can be made out, owing to its

fracture in many cases.
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PrimiioacesB.

ViLLOGORGiA, Duchassaing de Fonbressin & Michelotti.

Villoqorqia, Ducli. de Fonbressin & Michelotti, Mem. Cor. Antilles,

p.32.'

Faramuricea, Kolliker (pars), Icoues Histiol. p. 136 ; Studer, MB. Ak.
Berlin, 1878, p. 653.

Lissogoivjia, Verrill, Proc. Bost. Soc. 1804, p. 213.

?Blepharo(ior(/iaj Duch. & Mich. Rev. Spong. Zooph. Antilles, p. lo.

BoarelJa, Gray, Ann. & Mag. Nat. Hist, (-l) v. p. 406.

Brandella, Gray, Cat. Lithophvtes Brit. Mas. p. 30.

Plexawa, pars, Klunzinger, Kor. Both. Meer. p. 52.

Type Villogorgia nigrescens^ Duch. & Mich. I. c.

No good reason seems to exist why Kolliker, writing in

1864, should have replaced the name given in 1860 to this

genus by the authors of the ' M(5moire sur les Coralliaires

des Antilles ' by a fresh appellation, still less for Dr. G ray's

action in 1870 in ignoring the work of all three writers. But
Kolliker's name may be with advantage retained for a part

of his genus.

It may be defined as consisting of Gorgoniidte with well-

branched corallum, with entirely horny axis, scarcely or not
at all concealed, except on ultimate branches, by ? thin

coenenchyma ; covered on all sides by scattered verrucse

;

more or less anastomosis of the branches occurs. Verrucse
prominent, cylindrical, surrounded or not by a crown of

projecting linear spicules. Spicules of coenenchyma large,

tuberculate, 4-8-stellate, and fusiform ; those of verrucse

large, tuberculate, fusiform, accompanied by flattened,

superficially tuberculate, and laterally scalloped forms
(" Stachelplatten," Kolliker, Icon. Histiol. pi. xvii. fig. 19 a
&c.). The genus thus limited would probably include Para-
muricea 'placomus ^ Esper (Koll.), P. sjnnosa, Kolliker {I.e.)

P. [VUlogorgia) nigrescens^ Duch. & Mich. {I.e.), P. gracilis

Studer (/. c), P. horealis, Verrill (Am. J. Sci. [3] xvi.'p. 213)'

Gorgonia cancellata, Dana, = Antij)at/ies Jiahellum, Pallas
Brandella intricata, Gray {I.e.), Lissogorgia Jlexuosa, Verrill
(Proc. Essex Inst. iv. pp. 43, 187), and perhaps Anti/pathes
clathrata and A. fceniculata, Esper.

For species without the Stachelplatten of the cortex Para-
muricea might be retained as a subgenus, although in external
characters it cannot be distinguished from typical forms of
VUlogorgia ;

and the peculiar spicule of that genus is, as Kol-
liker believes, probably represented by the quadri- and octo-
radiates of this group. Into this divisionwould fal 1 Paramnricea
intermedia, Kolliker {I. c.) , Boarella flahellata, Gray (Ann. &
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Mag. Nat. Hist. [4] v. p. 406), and a new species, P. mauri-
ttensis, described below. It is possible that some of tlie

species referred above to the typical group, Villogorgia^ s. str.,

but whose minute characters are imperfectly known, may
prove to belong to this division {q. g. Antipathes JlabeUunij

Pallas).

Echinor/oygia, Kolliker (/. c), appears to be distinguished

from Villogoygia by the thickness of the cortex, which hides

the axis, and by its commonly bright or pale colour.

Villogorgia intricala.

Brandella intricata, Graj , Cat. Litliopliytes Brit. Mus. p. .30.

This species (the typical and only species of the genus to

wliicli Dr. Gray assigned it) was very shortly described, with,

however, a fairly characteristic woodcut of some terminal

branches. The type specimens, which are merely the peri-

pheral portions of what was probably a single colony, are in

the British Museum ; and from them I have obtained details

as to the characters of the spicules which justify the course I

have taken in suppressing its genus and attaching it to Villo-

gorgia.

Spicules of cortex, (i.) fusiform, with rounded ends, covered

with numerous inconspicuous rounded tubercles, with two or

three rounded projections from the centre at one side, size "28

by "044 millim.
5
or they may have two lateral projections,

longer and on opposite sides, and measure "25 by "035 millim.,

thus forming a transition to the well-marked quadriradiate

form (ii.), which has four cylindrical radii, the two pairs of

radii being usually inclined at an obtuse angle to each other,

well tuberculated, with distinct and prominent but small

tubercles, size '18 by '035 millim. (iii.) Flattened, disk-

like, tapering into two or more terminal points, the margin

more or less scalloped into teeth, and the surface slightly

embossed with low tubercles ; a few small fenestras pene-

trate the disk ; size "34 by '18 millim. Polype-spicules (iv.)

fusiform, similar to (i.), or with a central zone of long tubercles,

size -35 by -108 to -37 by -071 millim. (v.) Disk-like

forms of similar characters and size to those of the general

cortex (perhaps really belonging to it).

In external characters it is hardly distinguishable from V.

maur{tie?isis (q. v. infra).

Hab. Dewi(?) Reef, Bass's Strait.

Villogorgia [Paranturicea) jiaheUata.

BoareJlaJlabellata, Gray, Ann. & Mag. Nat. Hist. sev. 4, vol. v. p. 406.

Having examined the typical specimen of this species, I
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am able to say that it is a true ViUogorgia of tlie Paramuricea
division. The mouths of the verruca; liave the normal number
of eight valves, not ten, as stated by Gray ; and they are
terminated by sharji, distinctly projecting fusiform spicules.

The verrucffi are not confined, as a rule, to the lateral margins,
as stated by the same author, but, as in other Paramuricece^
distributed over all parts of the surface of the branches. In
general appearance it much resembles V. mauritiensis. The
fusiform cortical spicules (i.) are sharply pointed, have a few
angular sharp tubercles, and resemble those of EcMnogorgia
intermedia^ Studer; size '32 by '035 millim. The stellates of

the cortex (ii.) have long slender and rather irregular and
curved arms, from four to five in number, the fifth in a different

plane from the rest ; the body is usually rather elongate
; a few

medium-sized tubercles on body and arms ;
maxiujum length

•212, thickness of body "035, of arms at base '026 millira.

Tlie spicules of the verruca; are either (iii.) elongate fusiform,

exactly like (i.), but measuring '46 by '035 millim., or (iv.)

coarser fusiform, with one part bent at a considerable angle

to the rest of the spicule, sharply pointed and tuberculate

after the same manner as (i.), size "ooo by "071 millim. Colour

greyish brown, except near base, where the black colour of the

axis appears through the cortex.

Hah. Unknown.
Ohs. The genus Boarella lapses altogether, since B. flahel-

lata is the type and the only species belonging to it.

ViUogorgia mauritiensis, sp. n. (Fig. 1.)

Corallum branching frequently in one plane ; branches sub-

dichotomous, showing tendency to be suppressed on the inner

aspect, given off at intervals of from 7 to 28 millim. as a rule

;

angle of branching varying from about 30° in the case of the

larger, to from 45^^ to 80° in the terminal branches. Stem and

main branches slender in proportion to size of corallum ; ter-

minal branches filiform, viz. '4 millim. in diameter excluding

the verruca; ; anastomosis frequent in central parts, forming

elongate meshes, uncommon near periphery. Axis of main

branches strongly compressed laterally, the antero-posterior

diameter being about twice that of the lateral diameter. Sub-

stance of axis black, glabrous, tough and elastic, and light,

except in the ultimate twigs, where it is brown. Cortex very

siio'ht, forming a brownish film on the main branches, but

not concealing the axis, becoming slightly thicker, viz. about

•07 millim., towards the periphery. Verrucse distributed over

all parts of the branches, not leaving any posterior bare

Ann. & Mag. N. Hist. Ser. 5. Vol. ix. 14
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space ; more thickly towards the terminations of the twigs,

where they are almost or quite in contact at their bases

;

distribution approximately alternate
;
prominent, cylindrical,

blunt ; length of verruca? of terminal twigs "7 to "75 millim.,

breadth '75 millim., those of the larger branches somewhat
smaller.

Spicules of general cortex :— (i.) fig. 1, A, linear, the shaft

cylindrical, tapering more or less towards one end, the thicker

two thirds bearing scattered, rather distant, prominent verru-

Fig. 1.— Villogorfiia manrifiensis.

A. Fusiform spicule of cortex, X 00 diam. B. Fusiform spicule of ver-

ruca?, X 90 diam. C. Diftereut forms of octoradiate spicule of cortex,

X 100 diam,

ciform tubercles, roughened at their free ends, size '35 by
•053 millim.

;
(ii.) fig. 1, C, quadriradiate stellates, generally

with a somewhat elongate body, almost smooth, from which
two pairs of radii are given off in one plane at an angle of

from 90° to 135° with one another, and two pairs of similar

tubercles on opposite sides of the body, in a plane at right

angles to that of the other two pairs, the radii blunt or sub-
acute, bearing some large rough tubercles, or with the body
developed at the expense of the rays, which then form
merely lateral angles of a short barrel- or capstan-shaped
shaft; size '14 by '035 millim. Sijicules of verruca? of one
kind only, viz. (iii.) fig. 1, B, the same as no. i., but rather

longer and with more numerous tubercles, size '39 by "053

millim. Colour, dirty black on main branches, wainscot-
brown on terminal branches.

Hah. Mauritius, 80 fathoms (coll. Mus. Brit.).

Ohs. The single specimen which represents this species was
recently obtained from Mr. V. de Robillard in the diy condi-
tion. It is of remarkable size, viz. height 32 inches

(800 millim.), maximum breadth 18| inches (462 millim.)
;

the antcro-posterior diameter of the first main branch is

7 millim., the lateral diameter 3 to 5 millim. It has an
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irregular thin base of parchment-like substance, covering a

bivalve shell &c.
Its peripheral portions strongly resemble the type specimen

of V. {BrandellcC) intricata, Gray, in general appearance, but

ditfer in the rarity with which anastomosis occurs in this part

of the corallura and in the br(_)ader shape of the meshes of the

reticulation. It differs in spiculation from that species chiefly

in not possessing the flattened tubcrculate disks of the cortex

;

it differs from V. {Paramuricea) intermedia in the inferior pro-

portions of its spicnles, and from V. [Plexaura) torta in the

much larger size of these parts, and in the more pointed and
less strongly tuberculate character of the fusiform spicules.

As stated above, the species falls into the Paramuricea section

of the genus Villogorgia.

It is not impossible that specimens of this species may have
been included by Studer (MB. Ak. Berlin, 1878, p. 653)
under Paravmricea cancellata^ Verrill, as he describes speci-

mens from the Indian Ocean having a well-marked lateral

compression of the branches.

The known species of the subgenus may be thus tabulated :

—
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Gorgonias omnes ponderosissima," whereas this species could

hardlj be of a less specific gravity, and is coloured grey or

dirty white. The species must therefore be cited as Mena-
cella reticularis, Grray, iiec reticulum, Pallas.

In its spiciilation it differs very decidedly from the members
of the genus Yillognrcjia in having none but simple tuberculate

fusiform spicules, with strongly microtuberculate or exfoliating

tubercles
5 the spicules are black in colour, with the excep-

tion of the tubercles, whicli are colourless; the largest measure
•5 by -101 millim.

GonGONBLLACBM, Valcncicnnes.

Vereucella, Kolliker (nee M. Edw. & Haime).

Jvncella, Klunzinger, pars.

Verrucella Candida, n. sp. (Fig. 2.)

Corallum branching dicliotomously in various planes
j

branches few and long and at considerable intervals ; the

terminal branches, where normally developed, from 3 to

15 inclies long (75 to 375 millim.) • branches given off at

angles of 45°' to 90°.

Fig. 2.— Verrucella Candida.

A. Fusiform whorled spicule of verrucfe, x 290 diam. B and D. Diffe-
rent forms of double-headed spicule of cortex, X 240 diam. C.
Oylindrieal spicule of verrucre, X .300 diam. E. Part of corallum,
iucludiug tlie iliird bifurcation from the base, nat. size.

Stem and larger branches cylindrical, tlie stem 6 millim.
thick, the branches decreasing but slightly in diameter to-
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wards the periphery of the colony, wliere they are 2 raillim.

in long diameter (exclusive of verrucas) , being flattened at this

point.

Cortex compact, from "5 millim. thick on stem, to '26 millim.

on apical portions of branches ; surface minutely ridged lon-

gitudinally
; no longitudinal grooves. Verruct>i prominent, 1

to 2 millim. apart, truncate-conical, 2 millim. long by '75

millim. in apical diameter, flexible, and apt to become flattened

at their external halves ; equally distributed over stem and
lower parts of branches, but towards free ends becoming almost

confined to the lateral surfaces. Axis hard, smooth.

[Spicules of cortex of one kind, viz. (i.) double-headed
forms with very narrow bare median space, the heads being

covered with about three series each of small smooth rounded
tubercles ; size '106 by "062 millim. Spicules of verrucaj of

two kinds, viz. :— (ii.) cylindrical, rather blunt, tuberculate,

with numerous small rounded tubercles irregularly scattered all

over, size "123 by "044 millim.
;

(iii.) fusiform, pointed at

ends, with slight median bare space, and on each side of this

about four whorls of tubercles like those of nos. i. and ii.
;

size '142 by "044 millim. Colour pure white, that of axis

yellowish brown.

Hah. Mauritius, 90 fathoms (coll. Brit. Mus.)

.

The very flue and perfect single specimen was collected by
Mr. V. de Robillard at Mauritius ; it is 20 inches (5U0 millim.)

in maximum height, 15 inches (375 millim.) in maximum
lateral expansion of branches.

Ohs. The very long verructe appear to distinguish this from
all, and the peculiar mode of branching from most, Verrucellce

j

in the latter point it resembles V. granifera, KoUiker (Icon.

Histiol. p. 140, pi. xix. flg. 4), the spicule flgured by that

author being of similar character to, though more pointed

than, no. ii., described above; but the verruca3 of that species

are described as but slightly prominent and the coenenchyma

as yellowish brown ; it is recorded as from the coast of Africa.

I do not feel sure what ought to be the name of the genus
j

KoUiker seems to have based his genus on the later rather

than the earlier species of Milne-Edwards and Haime's genus.

XXIII.

—

Note on a Freshwater Macrurous Crustacean from

Japan (Atyephyra? compressa, De Haan '?). By Edward
J. MiERS, F.L.8., F.Z.S.

The specimens which are the subject of this note were sent

to the British IMuseum by my friend Dr. P. Mayer, of Naples,

with the request that I should determine the species. They
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were collected by an American gentleman, Dr. Wliitman, who
describes them as occurring very abundantly in fresli water

(not brackish) ponds and ditches in the vicinity of Tokio,

Japan. Their embryology and development, I am informed,^

is being studied by Mr. Ishikawa, of the University of

Tokio.

These specimens I find upon examination to be very pro-

bably identical with the species long ago described by De
Haan * as Epliyra ? comp'essa^ which von Martensf refers to

the genus Atyephyra, Brito-Capello. As the specimens

before me differ in some particulars from the published de-

scriptions, I have thought it useful to place on record the few

following notes, which were made while endeavouring to

determine the species.

Afyephyrn conqjressa has been hitherto a desideraiuni to

the British Museum ; nor have we at present in the national

collection any specimens of the genera to which it is appa-

rently most nearly allied

—

Troylocaris, T>ovmitzer, and 3[iersia,

Kingsley {=Epliyra, Roux). My observations, which refer

only to the external characters proper for distinguishing the

genera and species, will, I trust, in no way interfere with, but

merely supplement Mr. Ishikawa's work, which will, I

believe, ere long be published.

Atyephyra compressa differs from the Portuguese species,

Atyepliyra rosiana^ on which Brito-Capello founded the

genus A tyephyra |, in that the palpiform appendages articu-

lated with the bases of the thoracic limbs (exopodites) are

wanting to the three posterior pairs in A. rosiana, and the

palm or penultimate joint in the first and second legs is some-
what excavated at its proximal end. I have not either the

time or material necessary for a comparative study of the

genera of Atyidte ; but I think it probable that the presence

of these palpi upon all the thoracic limbs in the Japanese
species may be a character sufficient to separate it generically,

when I would propose to designate it Paratya. There are

specimens in the collection of the British Museum from
a freshwater stream near Cintra, presented by the Eev. A.
E. Eaton, that I refer to Atyepliyra rosiana, which only
differ from Brito-Capello's specific description in having the

* In von Siebold's ' Fauna Japonica/ Crustacea, p. 18(3, pi. xlvi. fig. 7
(1849).

t Archiv f. Naturgescliichte, xxxiv. p. 51, pi. i. fig. 4 (1808).

X
" Descrip^ao de algunas especies de Crustaceo.s, tSrc," in Mem. Ac,

Sci. LisLoa, iv. p. 01, pi. i. tig. 1 (1807).
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termiual postabclominal segment not acute, but somewhat
rounded at its distal extremity

;
the number of rostral teeth

(in five specimens) varies between ^ and y.

I may be allowed to point out, moreover, that the presence

of these palpiform appendages (exopodites) both in Atyephyra
and the nearly allied genus, Troglocarisy Dormitzer *, which
inhabits caves in Carinthia, necessitates the removal of these

genera from the subfamily Atyina3 to the Ephyrinaj, as cha-

racterized by Mr. Kingsley in his very useful synopsis of the

genera of Crangonidte, Atyidaj, and Palasmonidaj f-

Troglocaris differs from Atyephyra in its rudimentary eyes

and in the more largely dilated penultimate joints of the tho-

racic limbs ; Miersia \Ephyra) has a marine habitat, and, as

von Martens has shown, is distinguished by possessing a

mandibular palpus \, by the position of the inferior lateral

spine of the carapace, the carinated postabdomen, and by other

characters.

As regards specific distinctions, the specimens received from
Tokio differ from De Haan's original description of ^. com-

pressa in having the rostrum armed with fewer teeth on the

upper and lower margins, and the postabdominal appendages
biramose, not simple^ as stated by De Haan. In the figure

in the ' Fauna Japonica,' however, they are represented as

biramose ; so possibly De Haan's description is after all in-

correct as regards this particular. With regard to the

dentition of the rostrum, De Haan says that the upper margin
has twenty to twenty-four teeth, and the lower margin four

teeth ; the largest number of rostral teeth in any specimen I

have examined is y and y ; this, however, is a very

variable character, since scarcely two specimens out of fifteen

examined by me were found to agree exactly in this particu-

lar ; in one there were only | teeth. Von Martens figures

an example with | teeth. There can, I think, be no doubt

of the specific identity of his specimens (which were obtained

at Yokohama) with ours ; but it remains for naturalists work-

ing in the country and with larger material to determine

whether this species be indeed the Atyephyra'^ compressa (De

Haan) or a distinct but closely allied form.

* Lotos, iii. p. 85, pi. iii. (18o3).

t Proc. Acad. Nat. Sci. Philad. p. 415 (1879).

X Mr. Kingsley 's diagnosis of his family Atjidae needs emendation as

regards this character.
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XXIV.

—

Dp.scriiHions of new Species of Myriopoda of the

Genus Zeplironia from India and Sumatra. By ARTHUR
G. Butler, F.L.S., r.Z.S.,&c.

The following species have been received during the last two

or three years, and are all perfectly distinct from any species

hitherto named.

1. Zephronia tumida.^ sp. n. (Fig. 1.)

Head and nuchal plate blackisli ; first dorsal segment dull

castancoua, clouded on the borders with blackish ; second to

eleventh dorsal segments with a broad

ochraceous band in front (the anterior mar-

gins of these bands being laterally excava-

ted), otherwise blackish ; a faint indication

of a dusky dorsal line down the centre and

one or two blackish dots here and there upon

the ochrcous bands ; last dorsal segment

dull castaneous, with blackish posterior

margin ; eyes, antennae, and tarsal claws blackish, and re-

mainder of legs dark piceous as usual.

Head rather narrower than usual, sparsely but deeply punc-

tured, more finely and densely in front, obliquely shelved in

front and deeply impressed with a small anchor-shaped em-
bossed marking just above the mouth ; the central area and
sides longitudinally swollen, as in no other species

; the poste-

rior margin rather deeply excavated ; nuchal plate a little

shorter and less tapering at the extremities than in the allied

species, with a linear anterior marginal carina, coarsely and
sparsely punctured excepting along the anterior border, where
the punctures are numerous, fine, and irregular ; dorsal seg-

ments finely but densely and deeply punctured, almost granu-
lose ; the lateral wings of the first segment narrow, granulose,

with very slender marginal carina
; terminal segment, viewed

in profile, very slightly oblique, with a slight depression at its

posterior third. Length 48 millim.; width 21 millim.

N. Assam. Type, B.M.
I have taken the above description from a single adult

spirit-specimen recently presented to the collection by F. O.
P. Cambridge, Esq. Tiie species in coloration and pattern

comes nearest to Z. tigrina and zehraica^ but differs from the

former in its more swollen head, greater width, and altogether

different punctuation, and from the latter in its swollen instead

of smooth head, densely punctured segments, and differently

formed terminal segment.
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2. Zephronia marmorata^ sp. n.

Blackish piceous, irregularly blotched with reddish casta-

neous ; head black, excepting at the back, which is piceous,

indistiuctly spotted with reddish castaneous ; nuchal plate

piceous, with castaneous margins
; terminal segment piceous,

witli broad irregularly undulated posterior border.

In structure it approaches Z. zehraica (of which we possess

the type dried and two magnificent spirit-examples, received

from the India Museum) ; but it is more convex, a little nar-

rower ; the liead, instead of being smooth with a few scattered

coarse punctures over the posterior two thirds, is somewhat
flattened and irregularly rugose; the nuchal plate is also

flattened ; but possibly this may be an abnormal condition due
to shrinking. It is, however, distinctly broader in the middle,

the dorsal segments are slightly roughened, not punctuated,
excepting the terminal segment, which is rather coarsely

granulose and laterally a little compressed. Length
47 millim., Avidth 22 millim.

India, exact locality uidcnown. Type, B.M.
In its marbled character this species comes nearest to the

beautiful Ceylonese species Z. versicolor of White ; the latter,

however, is a brilliantly polished species, with coarse punctua-
tion along the front of the segments, and differing altogether

in the outline of the first dorsal segment, which in Z. marino-
rata, when viewed from the front, forms a regular arch.

3. Zephronia harhata^ sp. n. (Fig. 2.)

Nearest to Z. Jcemssima of India. Head blackish, brown in

front ; nuchal plate and first dorsal segment blackish
; second

to fifth segments piceous, slightly reddish in

front ; sixth to eleventh segments castaneous,

with their anterior borders broadly pale

testaceous, and the posterior margins black-

ish ; terminal segment dark castaneous.

Head quadrate, very feebly excavated
behind, with a rather shallow angular an-

terior carina behind the mouth ; slightly

depressed on each side in front, rugulose, with a few shallow
•coarse punctures, anterior two fifths covered with rather dense
short brown hair

;
the whole of the head, however, is more or

less hairy
;

nuchal plate convex, smooth, rather short and
broad. Lateral wings of first dorsal segment rather wide and
with well-defined marginal carina

; all the dorsal segments
smooth, shining, excepting along the anterior borders, which
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are dull, and crossed longitudinally by short shining embossed

lines and dots, unlike those of any known species of this

genus. Length 28-42 millim., widtli 14-21 millim.

Sumatra [Carl Boch). Type, B.M.
From three dried examples in the collection.

PllOCEEDIXGS OF LEARNED SOCIETIES.

GEOLOGICAL SOCIETY.

Januarj' 25, 1S82,—R. Etheridge, Esq., F.R.S.,

President, iu the Chair.

The following communications were read :

—

1. " On the Fossil Fish-reraahis from the Armagh Limestone in

the Collection of the Earl of Enniskillen." Bv James W. Davis,

Esq., F.G.S., F.L.S.

The author described in this jjaper a large collection of fossil fish-

remains at present at Florence Court, Enniskillen, hut which will

soon he removed to the new Natural History Museum in the Cromwell
Road. The collection comprises, besides specimens collected by the

Earl of Enniskillen from the Carboniferous Limestone of Armagh, a

large series accpiired from the famous collection of the late Captain

Jones, M.P., tlie remaining portion of which is in the Geological

Museum of Cambridge. Several genera and species were described

by Prof. Agassiz in his ' Recherches sur les Poissons Fossiles

'

(1883-43), and again referred to by J. E. Portlock, F.R.S., in his

' Report of the Geology of Londonderry and parts of Tyrone and
Fermanagh' (1SI3).

In 1854 Prof. M'Coy described many new genera and species in

his work on the British Palasozoic Pcocks and Fossils, principally

derived from a study of the portion of Cajit. Jones's collection

deposited in the Cambridge Museum. Prof. Agassiz paid a visit to

Florence Court in 1858, and appended names to some of the fossil

teeth in Lord EnniskiUen's cabinets, intending to describe and figure

the new forms, and to revise the whole of his former work. His

death prevented this intention from being carried into effect. As
far as possible the determinations of Prof. Agassiz have been adhered

to in the present paper.

The detached and isolated condition in which the remains are-

found renders anj' appreciation of the relationship of the teeth and

spines, or even of the teeth only, to each other extremely uncertain

and difficult. Some speculations as to the probable organization and

characteristics of the Carboniferous fishes which they represent,

evolved during a long consideration of the specimens, have therefore

been postponed to a future opportunity.
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The following is a list of the genera and species described in the

paper :

—

Ctenacanthu^pJicatiUs, C. duhius, C. la'vis, G. pasfulafus, C. tahcrcu-

latus, Compsacatitlmscarinatus, Cosmacanthus marglnatus, C, carinatus,

Lispacanthus retrogradas, Cladacanthas paradoxus, C. major, Gna-
thacanthus triangularis, Gladodus polgodon, O. curvus, C. destructor,

Carcliaropsis Cold, Copodus cornutus, 0. farcatus, C. spatulatus,

C. minimus, Lobodus prototijpus, L. i^lanus, Mesogornphus lingua,

Pleiirafjomphus auricxdatus, Rhgmodus transversus, R. ohlongus, Cha-
racodus angulatus, C. luneatus, Pinacodus gonoplax, P. gelasi, Dimg~
leus Woodi, Mglax batoides, Mglacodus quadratics, M. Sesarma,

Homalodus trapeziformis, H. quadratus, Petalodus quadratus, P. re-

curvus, P. inequilaterails, Poh/rJdzodus magnus, P. Colei, P. elongaius,

P. siniiosu^, P. attenuatus, P. co)istrictus, Chomatodus linearis, C.

acutus, Glossodus marglnatus, Harpacodas dentatus, H. clavatus,

Streblodus oblongus, S. Colei, S. Egertoni, Deltodus sublcevls, D. ex~

pansus, D. nohllis, DeltoptijGhius acutus, D. gibberulus, Sandalodus
Morrisii, Psephodus magnus, Pcecllodus Jonesll, P.glbbosus, Tomodus
convexus, Xystrodus striatus, X. angustus, X. Egertoni, Helodus

crassus, H. temiis, H. clavatus, H. dllatatus, Id. acutus, H. rich-

mondensls, H. triangularis, H. blconvs, H. expansus, Rhampliodus
dispar, Petalorhynclius psittacinus, Pristodus falcatus.

2. " On an extinct Chelonian llcptile {Notochelys costata, Owen)
from Australia." I3y Prof. Owen, C.B., F.R.S., F.G.S.

The fossil reptilian remains hitherto transmitted to the author from
Australia have been limited to parts of the skeleton of Megalanla
prlsca, Ow. The present specimen, sent last year by Prof. Livcrsedge,

is the first fossil Chelonian. The specimen was found in a forma-

tion at Blinder's Kiver, Queensland, of which the nature and age
are not stated. It is, however, petrified. The fossil consists of the

anterior portion of the carapace and of the plastron, brought into

unnaturally close contact by posthumous pressure. A minute descrip-

tion of the several parts was given, from which the author concluded

that though the characters of the carapace might be interpreted as

identifying the Chelonian with a true turtle {Chelone), those of the

plastron show the well-marked distinctions of Trionyx and Chcdys.

On the whole, however, the modifications, especially of the carapace,

show a nearer affinity to the marine turtles (Chelone) than the

known Chelydrians exhibit, and indicate a more generalized type.

February 8, 1882.—R. Etheridge, Esq., F.ll.S.,

President, in the Chair.

The following communications were read :

—

1. "Description of some Iguanodon Remains discovered at Brook,

Isle of AViijht, indicating a new Species, Iguanodon Seelyi." By
J. W. Hvdke, Esq., F.R.S.

After referring to the Iguanodon remains preserved in the
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Brussels Xatural-History Museum, tlie author described some fossils

obtained by him in 1870 from a bed between the red and purple

clays and the flint gravel capping the clift' in Brook Bay. The
ilium, when complete, was not less than 124 centim. long, with

a maximum vertical extent of 33 ccutim. The dorsal border is

stout, and sliglitly overhangs the outer surface. The prseacetubular

process is relatively short ; and the postacctabular part of the bone

tapers more than in Mautcll's hjuanodon. The femur, when entire,

could not have been less than lU8 centim. long : the girth of the

condyles is 82 centim., and their breadth 32 centim. : the tibia is

shorter than the femur. Botli metatarsi demonstrate the existence

of but three functional toes ; the middle metatarsal is the longest,

attaining 35-5 centim., the outer metatarsal 2U centim., and the

inner 2(3 centim.; the inner toe has three phalanges, the middle

four, and the outer toe five. The toes of the Iguanodon therefore

correspond to the second, third, and fourth toes of Hypsilopliodon.

The ungual phalanx of the inner toe is 17 centim. long, that of the

middle toe nearly 18 centim. long, and that of the outer toe about

lo"5 centim. long.

The humerus is about 10 centim. long. Its proximal end has a

well-developed posterior or inner process, and a large deltoid

crest. The caudal vertebra?, three probably between the 4th and

the 10th in this series, have very four-sided articular surfaces sug-

gestively like those hitlierto referred to FeJorosaurus. The chevron

bones are very stout and long. The differences in their ilia show
this and Mantell's Iguanodon to be specifically distinct ; and with

this new If/uanodon the author connected the name of C. Seely, Esq.,

M.P., of Brook House, in recognition of his courteous permission

to excavate the cliff" for the recovery of the fossils, naming it

Ijjuanodon Seeli/i.

2. " On a peculiar Bod of Angular Drift on the high Lower-
Chalk Plain between Didcot and Chilton." By Prof. J. Prestwich,

M.A.. F.Pt.8., F.G.S.

In making a railway from the main line to Chilton, this bed of

drift was cut through for a distance of about 1^^ mile. It lies on a

flat plain extending from the foot of the escarpment of Upper Chalk

to the top of that of Lower Chalk. In places it is full 28 feet tliick.

At first a fine chalk rubble, it becomes after a while coarse, and is

divided by clay-beds into an upper and a lower deposit. Here small

boulders and bones occur, the latter much shattered ; but Eleplias

primitiemus, Rhinoceros tichorliinus (?), Bison priscus, Cervus taran-

dus, Kqnus, &c. have been identified. The boulders are Sarsen-stone
;

and there are small fragments of flint. Shells of Fk^^ci nuxn/inafa,

Heli.v Jiispida, and II. pulchella have been found. The drift (which

is widely spread) is from 150 to 260 feet above the Thames ; at

highest 407 feet above the sea. The author compares it to the

rubble-beds overlying the raised beaches of ISangatte and Biighton.

It is rinconnected with any river-course, is not of marine origin, and

its materials, where not local, are derived from the southward.
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BIBLIOGRAPHICAL NOTICE.

Conch'jloriiscJie Mittheilungen als FortsctzniKj der Novifate.<} Concho^

logicce. 8vo. Cassel : Verlag von Theodor Fischer, 1881.

Such is the title of a work, of Avhich the first volume is now
before us, brought out under the able supervision of Dr. E. von
Martens, of Berliu. It is published in octavo form, instead of quarto

like the important work of which it is a continuation, consists of 101
pages of text and 18 coloured plates. The entire volume, with the

exception of a single treatise by Dr. Bottger, of Prankfort, on the

species of Papa of Oceania, is from the pen of Prof. Martens, which
in itself is a guarantee of its excellence. In an introductorj- chapter

the author explains the sense in which he employs the different terms

of measurements of univalve shells, also the terms applied to the

various colour-markings on their surface, and the direction iu which
they are placed, concludiiag with similar observations regarding

bivalve Mollusca. The thirty succeedingpages give an account of a

number of interesting Helicidse, principally from Central Asia, All

of these are fully described and figured ; and although many of them
are not absolutely new to science, still the detailed descriptions,

accompanied by many valuable notes on allied species, and a

complete synonymy, are none the less welcome. Further on, other

species of Pulmonata are treated upon, of which Toniatellina grgcis,

from the Caroline Islands, is j)erhaps the most striking. Pages 33-
49 contain descriptions of some remarkable marine Gastropods,

notably a large species of Pleurotomaria from Japan, being the fourth

living representative of a race which until quite recent times was
regarded as extinct. Dr. Botrger's paper on the Pupid;e of Oceania

is a most valuable contribution to our knowledge of these minute
forms. In conclusion, we must call attention to the excellence of

the plates, which, without exception, have every appearance of

accuracy ; and in some individual cases the figures are reallj- artistic.

The coloration is good, not 1)eing exaggerated, as is the case in some
works on conchology. We trust that a publication of such utility

to conchologists will meet with the support it deserves, and that the

second and succeeding volumes will retain the high character of the

first.

MISCELLANEOUS.

On S07ne 2'>cculiar Organs of Eudendrium ramosum.
By Dr. August Weismaxk.

In investigating the origin of the sexual products in Eudendnum
ramosum Dr. Weismann has discovered some singular organs, of

which there is never more than one upon the side of each calyx.

They have nearly the appearance of the tentacles, but arc three
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times as thick, iu certain cases even equal iu thickness to the stem.

They present the two layers which constitute the walls of the body,

and contain a prolongation of its cavity. They are present only on

a small number of hydranths, about one ninth of the whole. They

are capable of movement, as, indeed, is indicated by the presence of

a strongly-developed muscular layer, and are furnished with a great

abundance of urticating organs, whence the name of cmdojjihores

given to them by Dr. Weismanu. These urticant cap.siiles are more

especiallj' grouped at the extremity of the cnidophore, where they

form several layers among the cells of the ectoderm. In the deei^er

layers of the endoderm there are subepithelial cells giving origin to

circular muscular fibres which present nuclei, and upon which a

striation is observed hero and there.

The cnidophores only make their appearance in hydranths which

have attained their full development. They show themselves first

of all in the form of an elevation of the ectodermic wall, situated upon

a small annular projection which occui's at the lower part of the calyx,

and which Dr. \V eismann calls the urticant wall (^Nesselwall). This

name has been given to it because it is the j)art of the calyx which

contains the greatest quantity of urticating organs, at any rate in

Eudendrium ramosum. Below this urticant wall there is an annular

groove ; and immediately beneath this groove is seen what Dr.

Weismann calls the (jJandidar ring (Driisenring). At this point

the ectoderm only presents a layer formed of cells which produce a

viscous secretion.

If, on the one hand, it is evident that the cnidophores are power-

ful weapons for the hydroids M^hich possess them, on the other it is

difficult even for so sagaciotis a naturalist as Dr. Weismann to

understand their special use, since they are the appanage of only a

small proportion of the hydranths of a colony.

There are two points to be noted with regard to these singular

organs—namely, that they do not occur in the other species of Eu-
dendrium, and that they occupy a completely asymmetrical position.

The author compares the cnidophores with certain structures met
with in the Hydractinidte, the Plumularidte, the Millepoiida3, &c.,

and which one might be tempted to regard as their homologues.

He shows that they differ from these completely from a morpholo-

gical and histological point of view, and that we have to do here

with organs of a special nature.

—

Mittheil. aus der zool. Stat, zu

iieapel, vol. iii., 18bl ; Bibl. Univ., Arcli. des Sci., January 15,

18«2, p. 103.

Note on the Pearly Organs of Scopelus.

By H. B. Guppx, M.B., Surgeon li.N,

Dr. Giinther* has called upon travellers to examine fresh speci-

mens of pelagic fishes provided with " luminous organs," in order to

ascertain, if possible, the functions of these organs, and also to dis-

cover whether or not the luminosity (if such be their function) is

* ' Introduction to the Study of fishes/ p. 70G.
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subject to the will of the fish. I have recently had the opportunity

of observing some fresh-caught Scopeli.

On the night of October 18, 1881, when near the Cape of Good
Hope (in lat. 35° 45' south, long. V2° 30' east), the net brought in a

small ScojJelus*, which was unfortunately dead. It could not have
been in the net for more than a few minutes ; but a very short

delay in hauling in appears sufficient to kill these animals ; and, in

fact, in order to obtain them alive it would be necessary to examine
the net every five minutes. The individual I caught was about
two inches in length, and possessed the characteristic pearly bodies

on the sides of the head and body ; in addition, there were seven
other considerably larger pearly organs arranged along the dorsal

border of the body close to the caudal fin. No luminosity was ex-
hibited by these organs ; nor did irritation excite its displaj'. I

examined the larger of these bodies, those from the dorsal border,

and found them to vary in diameter from -g-L to j-}^ of an inch.

Each consisted of a limiting membrane investing a dense mass of

granular and nuclear matter, which was ejected with some degree

of force when the membrane was ruptured.

The form of the organ is shown in the

accompanying rough sketch : from its poste-

rior or flattened surface springs a fine net- l
'

work of tubes or vessels freely anastomosing,

and varying in size from ., „\j ^
to yJ^j^- of

^ .^

an inch across. The same granular mate- -^^

rial filled these tubes ; but it was somewhat i^,,
f

'

diffluent, and in one of the organs I ex- ^^l' ,j

amined there was a decided flow of the con-

tents of the tube for a short period, though ll^'W>i!K.."\

it may have been due to the pressure of p^^^^^ ^^,^^^ ^^,^^ ^
the covering-glass. I was not able to trace 6'coi)('li(s\eLken off the
the mode of origin of these tubes with ex- Cape of Good Hope,
actitude ; and I should also observe that. Size of the tubes ^oVir to

under the microscope, muscular tissue was ts'oo inchj size of or-

generally to be noticed amongst the sub- gan to(J to i^i^ mch.

stances adhering to the detached organ ; but whether it had any-

particular relation to the pearly organ or was simply brought up
with the deeper tissues, I was unable to determine.

On the night of November 7, 1881, in about the same locality

(lat. 35° 17' south, long. 17° 43' east), two Scopeli were caught at

night, one dead and the other gasping ; both of them were of the

same size as the former specimen I obtained; but they were desti-

tute of the large dorsal pearly bodies which I have described. The
dead one evinced no luminosity ; nor did it exhibit any on irrita-

tion ; but the one that had some life remaining displayed a faint

though an undoubted luminosity in the pearly bodies of the pectoral

region, which were larger than those which were situated on other

* This specimen appears to me to he the same as that depicted in the
* Study of Fishes ' (Scopelus boops).
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parts of tlie body ; irritation failed to dimiuisli, or increase, or even

to excite the effect.

"With reference to the moot point as to whether these bodies are

accessory eyes or merely luminous organs, I may meution that one

of the causes of the diffused idiosphoresceuce of the sea I have ob-

served to lie in the bright phosphorescence constantly emitted by
the eyes of a small shrimp (about half an inch in length) which
abounds in the 8outh Atlantic ; we have in this animal, therefore,

an instance of a " luminous eye." I hope you will pardon this

suggestion of mine ; but I thought it right to insert it, in the event

of there being any thing novel in it.

H.M.S. 'Lark,' Sydney,
December 1881."^

On the Occurrence of Ccntrolophus pom])ilus on the East Coast of
England. Ti}' Dr. A. GtJ^'XHER.

I am indebted to Henry Laver, Esq., for a very fine example of

the Black-fish {Centroloj)hus pompilas), which was caught on the

20th of Novcml)er last by Captain Cranfield of Eowhedge, at the

mouth of the C'olne.

The majority of the British specimens of this fish have been ob-

tained on the coast of Cornwall ; and, so far as I am aware, tliis is

the first instance known of the fish having wandered so far east-

wards.

The oldest Artiodacty'le. By E. D. Cope.

Members of this order have been found in the Upper Eocene of

North America {Achcenodon) ; but none have been determined as yet

from the American Suessonian or Lower Eocene. A sjjecies rej^re-

sented by teeth from the Siderolitic beds of Switzerland has been
referred to Dichohune (D. camptchu, Pict.) ; but dental characters

alone are not sufficient to distinguish that genus from the Pcrisso-

dactyle Phcnacodontida3*. Dr. Lemoine found astragali of a small

Artiodactylo in the Suessonian of Eeims, which he has recently

ascribed to his Lophiocha'rus Peroni, which he believes (Proceedings

French Assoc. Adv. Sci-, Montpcllier, 18S0) to be a suilline. I have
reported an astragalus from tlie Wind-Pviver formation of Wyoming
Territory, which is almost exactly similar to those found by Lemoine,

A specimen of Mioclcenus brachj/stovms, Cope, now to be described,

enables me to characterize Avith some degree of completeness this

interesting form, which precedes in time all the known American
Artiodactyla.

The characters of the tarsus are typically those of the order

Artiodactyla. The astragalus exhibits a distal trochlea which is

continuous with the susteutacular facet, and which articulates with
both cuboid and navicular bones.

* See * American Naturahst/ 1881; December.
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The distal portion of the fibula is free from the tibia ; and its shaft

becomes very slender ; but it is possible that a more perfect speci-

men would display it as continuous. Its distal extremity articulates

with the ascending tuberosity of the calcaneum. The cuboid facet

of the latter is narrow. The cuboid and navicular are distinct from
each other and the cuneiforms ; the mesocuueiform is shorter than
the ectocuneiform, and is co-ossified tvith it.

There are probably four metatarsals. The median pair are dis-

tinct, but appressed ; their section, tog-other, subcircular ; the lateral

metatarsals are slender ; the external one is wanting, but its facet

on the ciiboid is very small.

Those characters are in general similar to those of the genus
DicJiobune ; but Cuvier* does not state whether the cuneiforms are

co-ossified in that genus or not. They are united va. Atiojjlotlierium.

Miodoinas differs from Dichohune in the presence of but one
internal tubercle of the superior molars, and in the single external

tubercle of the superior premolars. Both genera are referable to a

family to be distinguished from the Anoplotheriidic by the presence

of external digits. This has been already named l)y Gill the Dicho-
bunidse. The genus LopJdochcerus is not yet fully characterized ; but
its inferior true molars are very elongate and have their cusps con-

nected by oblique ridges.

—

Amer. Xat., Jan. 1882.

On the Genus Cladocora, Ehrenhenj.

By Dr. A. von Heidee.

The author finds the structure of the polypes of Cladocora to agree

exactly with that of the Actinise, and only the basal half of the

polype modified by the acquisition of the solid calcareous skeleton.

The exclusively mesodermal formation of the skeleton, already

established for the larva3 of Corals, is confirmed in Cladocora ; and
the author describes a cell-layer originating from the mesodermal
lamella, and situated between it and the calcareous matter, the

elements of which he names clialicollasts. Within the chalicoblasts

are produced the calcareous particles which unite to form the well-

known acicular systems shown by sections of the coral skeleton. By
the chalicoblasts calcareous material is graduallj- secreted at the

external surface of the polype ; and by this means the growth of the

polypary, in the direction of its longitudinal axis, is eflected, Avhile

the body of the polype itself is implicated in this only in so far as

that it is ill toto pushed upwards.— ^nreir/er d. hais. Akad. Wiss. in

Wien, December 15, 1881, p. 272.

The Characters of the Tceniodontia , By E. D. Cope.

Additional material gives the following results with regard to the

affinities of this suborder. There are three allied groups, represented

• * Ossemens fossiles/ v. p. 183. Gaudry, Enchainemen Is du Regne
Animal,' p. 147.

Ann. & Mag. N. Hist. Ser. 5. Vol. x. 15
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by the genera Esthonyx, Tillotlieriam, and Calamodon of the Ame-
rican Eocene, which are equally unlike each other. Esthomjx, as I

long since showed, is related to the existing Erinaccas—very nearly,

indeed, if the dentition alone be considered. Its anterior incisor

teeth are unusually developed, and have, as in Erinaceus, long roots.

One pair, at least, in the lower jaw has enamel on the external

face only, and enjoys a considerable period of growth. The genus

TiUotherium is (Jide Marsh) quite near to Esthoni/x ; its molars

and premolars are identical in character with those of that genus,

the only important difference being found in the incisors. Here one

pair above and one pair below are faced with enamel in front only,

and grow from persistent pulps as in the llodentia. This character

has been included by Marsh in those he ascribes to his "• order " of

TiUodoutia ; but as he includes Esthoni/x in that order*, whicli does

not possess the character, it is not very clear on what the siipposed

order reposes. The rodent character of the incisors is the only one

I know of which distinguishes Tillothenum from the Insectivora. I

have on this account retained the Tillodontia as a suborder, and re-

ferred Esilionyx' to the Insectivora.

The Ta^niodoiitia agree with the Tillodontia in the possession of a

pair of inferior incisors of rodent character ; but it adds several re-

markable peculiarities. Chief among these is the character of the

inferior canines. In the Tillodontia they are either wanting, as in

Erinaceus, according to the Cuvierian diagnosis, or they are insig-

nificant. In Calamodon they are of large size, and, though not so

long-rooted as the second incisors, grow from persistent pulps. They
have two enamel faces, the anterior and posterior, the former like

the corresponding face of the rodent incisors. The function of the

adult crown is that of a grinding tooth. This character distin-

guishes Calamodon as a form as different from TiUotherium as the

latter is from Esthomjx. There arc, however, other characters. The
external incisors, wanting in Tillotheriam. are here largely deve-

loped, and, though not growing from persistent pulps, have but one,

an external band-like, enamel face. Their function is also that of

grinders. The fact that the rodent teeth in the lower jaw are the

second incisors, renders it probable that those of the Tillodontia hold

the same position in the jaw. This is to be antici2)ated from the

arrangement in Estlionyx, where the second inferior incisors are

much larger than the first and third. The superior dentition of the

Ta^niodontia is unknown. There are two famiUes, the Ectoganidaj

with two species, and the Calamodontidie with five species.

—

Amer.

Nat., Jan. 1882.

On a, small Collection of Lepido]itera, princijJally from Candaltar.

By AiiiiiUR G. Butler.

In 1879 we received from Lieut.-Colonel Charles Swinhoe a col-

lection of Lepidoptera from Western India, Beloochistan, and Afgha-

* Report of U.S. Geol. Survey 40th Parallel, by Clarence Kin?, vol. i.

p. 377.
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nistan, an account of which I pubUshed in the ' Proceedings of the
Zoological Societ}' ' for last year.

Towards the end of the year Colonel Swinhoe was in London for
a short time : and before returning to India he placed in my liands
for identification a small series of butterflies and moths collected by
him in Kurrachec, Iteloochistan, and Afghanistan. Notes upon
most of the species accompanied the collection*.

The following is a list of the species :

—

RnorALOCEPvA.

1. Epinephele interposita $ , Erschoff. Chaman, S. Afghanistan,
11th May.

Captain lloborts also took a single male at Kandahar.

2. Epinephele roxane S , Felder. On the Khojak (Chaman), on the
13th June.

"We have this species from Kandahar.

3. Hipparchia thelepliassa S , Hiibner. Chaman, llthMay. It

occurs also at Kandahar.

4. Hi'pparcMa anthe 2 > var. ?, Boel). Taken on the 14th May at

Chaman.
It differs somewhat from European examples on the under surface ;

but it would not be safe to regard it as distinct until more examples
have been seen.

5. Hipparcliia parisatis, KoUar. The only butterfly seen in a long

ramble on the 21st May, 1880 ; it was " caught amongst a

small plot of potatoes."

6. Pyrameis cardui, Linn. Kandahar.

"Kandahar, October, November, March, and April. The gardens

about Kandahar are full of them ; in the last two months they were
in regular swarms. I send you the only one I appear to have kept

;

it is very large."—C. iS. The specimen is of about the ordinary

size of the European examples ; and therefore it would appear that

the majority of the Afghan specimens were small.

7. Lampides hceticus, Linu. Quetta, Beloochistan. " A few both

in September and May ; never met one beyond."

—

C. S.

8. Lyccuna furjitiva $ , Butler. Taken at Uuetta in May 1881 ; it

is larger than a female previously received and more brightly

coloured, but agrees in its markings.

9. Lyccena persica,'&\Q\\Qrt. "Kandahar, October and November,
very common ; many Quetta examples."

—

C. S.

The specimens from Quetta are, howevei*, in all probability males

of L. fugltiva.

* Unfortunately several of the rarer species are unique in the collec-

tion, and therefore cannot be retained for the Museum.
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10. CJmjso2yhanus iMceas, Linn. Kurrachee, in November ; Kan-

dahar, in October, November, and January.

Var. timceus, Cramer. Kandahar, in October.

Var. stygianus, Butler. Kandahar, in October.

An examination of the forty-one examples of this species obtained

at Kandahar, and submitted to me for examination, has shown that

the form named by me C. sUif/ianvn cannot be specitically separated

from C. pliloeaa.

11. Strymon mirahiIe'?,'Evscho&. Taken at Chaman on the 16th

May.
This specimen is in such bad condition that I am doubtful of its

identification ; it may be TJieda unrahilis ^ , Erschoff.

12. Aphncetis acamas, Klug. " Only observed at Chaman ; eight

taken in May, and one in October,'"

—

C. S. A male left with

me is labelled 14th May ; but two females as '• caught in a

maize-field near Chaman, 16th August, 1880.—//. /S'. W. S.

Barnes."' A fourth example wns so much shattered as to be

worthless.

13. Colias mreptensis, 8taud. Four examples, S $ , taken at Kan-
dahar in October.

14. Colias imllida, Stand. Ten examples, S $ . Kandahar, in

March and April.

In my paper upon the collection made by Captain lloberts I have
treated this form as a hybrid between 0. mrcptensis and C. erate

;

but, if this be the case, it is singular that the present collection con-

tains three times as many of this form as of the typical C. sarep-

fensis, and also that none of them are indicated as taken in October,

which latter fact would indicate that, if a hybrid, it is one only

produced in the spring months.

15. Colias erate, Esper. ^ $ , Kandahar, in March, April, and
October : those of the last-named month all females.

Colonel Swinhoe naturally failed to discriminate between C.

sareptensis and the females of G. pxilUda and C. erate, as also be-
tween the males of C. pallida and C. erate. The former appears to

me to be designated in the following note as the " largest kind ''
(or

this may refer to some only of the specimens, others not noticed
being larger yet so like the largest as to be mentally included with
them) ; the latter is probably " the smaller kind with imperfect
black border on primaries." This is the note :

—

" Colias.—One example of the largest kind taken at Chaman in

May, three at Kandahar in October, one in November, and seven at

Quctta in May.
" Of the smaller kind, with imperfect ])lack border on primaries,

two examples taken at Kandahar in November, one in October "

G. S.
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I doubt if any description alone would satisfactorily point out to

a collector the exact differences by which these forms could bo at

once separated ; but the distinctions, such as they are, may be

summed up thus :

—

Colias sareptensls.

(S . Yellow, rather brighter than the European C. hyale, but with

the spotted border more like that of 6', crate 5 •

5 . ^Vhite, like the variety O. helice of C. nJxaa, the hind wings

clear with indistinct orange spot.

Colias pallida.

(S . YeUow, like C. erate c? , but usually smaller, and with a

series of indistinct yellow spots through the centre of the outer

border of the primaries.

2 . White, much as in the preceding species, but sometimes a

little more yellow in tint ; the hind wings decidedly greyer, with

the orange spot large and vivid ; a fairly well-defined siibmarginal

series of bell-shaped pale spots.

Colias erate.

Yellow in both sexes
; c? with black border, as in C. edusa, the

§ with spotted border, much as in that species ; hind wings with

spotted border and conspicuous orange spot.

16. Teracolns fcnista, Olivier. Kandahar, in October.
" Common in October and November ; seen in no other months."

A continuation of this note in the next line seems to imply that

the species is common in Quetta and also in India. 1 have not seen

any from Quetta; but the species from Scinde (T. Solaris), obtained

by Lieut.-Col. Swinhoe, is very distinct, and is, so far as we know
at present, restricted to Scinde.

17. Belenois mesentiiia, Cramer. $, Quetta, in May; cJ, Kanda-
har, in October.

Also said to be common at Kandahar in November and April.

18. Sj/Hchloe dapVidice, Linn, c? $ , Quetta, in May ; (5 caught in

a maize-field near Charaan on the 16th Aiigust, 1880, by H.
S. W. S. Barnes.

19. Pamjihila Irtrsandra, Moore, c? $ , Kandahar, October and
November.

Of the female Col. Swinhoe remarks :—"Scarce : have a few Quetta
examples." It should, however, be observed that the female was
supposed to bo J\ mathias, and therefore may be distinct from
those taken at Quetta.
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20. Erynnis dmvim, Moore. J 2 , Kandahar, October. " Kan-
dahar, October, November, and April ; very common ; have

many Quetta examples.''

—

0. S.

Heterocera.

21. Macrof/Iossa sft'llatarmn, Linn. "Kandahar, November, Decem-
ber, and January, very common : have many Quetta examples."

—a >S.

22. Deiopeia thr/ter, Butler. "Kandahar; only one example. I

have many Quetta specimens."

—

C. S.

2?>. Leucama Loreyi, Dupon. " Quetta, in May."

—

C. S.

24. Spcdotis undidans'?, Moore. Dubrai, on the 3rd October 1880.

It is very rare in collections : we have only a single specimen

in the Museum.

25. Agrotis are i\<ici, Walk. Kandahar, in April: it is rare in col-

lections.

26. Agrotis ser/etinn, Denis. Dubrai, on the 3rd October 1880 ; it

is a little paler than European specimens.

27. Heliothis armigera. Hiibn. Kandahar, in April 1881.

28. Agrophila sidplmralis, Bergstr. Kandahar, in November.

29. Plusia circumflexa, Linn. Kandahar, in October.

We only possess this species from Europe.

30. Autophila lif/am'tnosa ?, Eversmanu. Kandahar, in April.

The specimen seems to agree with Eversmann's description ; but

we do not possess the species in the Museum.

31. Acidcdia ornafa, Scopoli. Kandahar, October and November
1880.

32. SterrM sacrarirt, Linn. Kandahar, October and November 1880.

33. Pi/rcdis farincdis, Linn. Kandahar, in April 1881.

34. Aglossa pingidmdis, Linn. Quetta, in May ; Kandahar, in

April,

One shattered example (No. 29), taken at Kandahar in October,

is referable to the variety asiatica of Erschoff.

35. Pifrausta ostnnalis, Hiibner. One example of the broad-banded

variety taken at Kandahar in November.

3G. Herhida cespiicdis, Denis. Kandahar, in November.
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37. Herhida meleagrisalis, "Walk. Kandahar, in November.

38. ^schremon clisjMiraUs, Herr.-Seh. Kandahar, in November,

39. ScojndaferrKr/al is, Huhn. Kandahar, in November.

The whole of the moths numbered (20) were sent in two pill-

boxes, and having been shaken together throughout the whole dis-

tance from Kandahar to London, the only wonder is that there s

any thing left to recognize them by. Lepidoptera, especially moths,

cannot travel safely in this way. The only advantage of it is that it

saves the collector a little trouble : but this is more than counter-

balanced by the injury done to the specimens, all of which are

necessarily more or less ruined as cabinet examples, and some, if not

most, invariably rendered utterly unrecognizable. I think I can s])eak

without prejudice upon this point with regard to the present collection,

as here the orthodox envelopes considerably exceed the pill-boxes
;

it is, however, very unfortunate that the Microlepidoptera, which
require more careful collecting than any others, are, as a rule, con-

signed to such unsafe receptacles—and not only so, but are usually

accompanied by one or two examples of some common i\oc<i«rt, as

if in order to ensure their destruction.

40. Stenopteryx hyhndalis, Hiibner. Kandahar, October and No-
vember 1880, Febniary ISSl.

41. Acrobasis'i imhelJa. Walk. Kandahar, May 1880.

This is apparently an Episclinia ; it agrees well with Walker's
type, which, however, is said to be from Africa. Like many of these

Microlepidoptera, it is probably a widely distributed species. The
example is a good deal rubbed.

New Forms of Coryphodontidce. By E. D. Cope.

The Wasatch beds of the Big-Horn basin have yielded several

important additions to this family. Of eleven sijccies found, two
belong each to a new genus, and one is a novelty of the little-known

genus Metalophodoii. The characters of the genera of the family

may be stated as follows :

—

I. Two internal cusps of the last superior molar.

All the true molars with a developed posterior external V Manteodon.
II. Que internal lobe of the last superior molar.

a. Last superior molar with posterior external cusp.

Anterior two molars with posterior external V Edacodon.

aa. Last superior molar without external posterior cusp,

t Anterior two molars with posterior external V-
Astragalus transverse, with mternal hook Cvnjphodon.
Astragalus subquadrate, without internal hook Bafhmodon.

tt I'lrst superior molar only with posterior external V • • Mct(dophodon,

The type oi Manteodon is the M. sidxpuidratus, which Avas about
the sizo of an ox. The characters of its superior molars are more
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like those of Perissodactyles than are those ot the other Corypho-

dontidse. The t3'pe of Ectacodon is the E. ductus, a species of about

the dimensions of the hist named. Its last superior molar is paral-

lelogrammic, and has a cingulum all around it except on the external

side. Of Corypliodon a sjjecies larger than any yet Icnown has been
abundantly found by Mr. Wortmau, which I call, in a paper now
passing through the press, C. anax. The new Mctcdophodon is as

large as the Ectacodon cinctus, and has the second true molar more
triangular and less oval than in the typo M. armatHS. The posterior

external y of the last molar is reduced to a cone. I have called it

J/, testis.—Amcr. JSkct., Jan. 1882.

A71 Anthropomoriilious Lemur. Ey E. D, CorE.

The stock from which the true Quadrumana have been derived

is supposed to have been the Lemurs ; but no type of that suborder

has hitherto been found which presents any near resemblance to

either of the four families of monkeys. The two inferior families

Cebidae and Hapalidte agree with most of the Lemuridco in having

three premolar teeth; but those of the upper jaw generally have

well-developed internal lobes like the true molars, while most of

those of the Lemurs have none. One group of Lemurs, the Lidri-

sina3, agree with the higher monkeys in having l)ut two ])remolars

;

but these also are only oue-lobed.

A nearly perfect cranium of a species of Anaptomorphus^ Cope,

shows that this genus had but two premolars in the superior series,

as in the Indrisina), but that they are two-lobed, as in the Simiida;

and Hominida). Of these two families the Hominida) is the one to

which Anaptomorplius makes the nearest approach in dental charac-

ters. The canine is small, with a crown little longer than those of

the premolars, and is not separated from the latter or from the

incisors by any appreciable diastema. All but one of the superior

incisors are lost from the specimen ; but those of the lower jaw,

which I discovered in 187-, were nearly erect as in man and the

Simiidae, and not procumbent as in most Lemurs. The cerebral

hemispheres arc remarkably large for an Eocene mammal, extending

to between the middles of the orbits ; the anterior parts, at least, are

smooth. The cerebellum projected beyond the foramen magnum
posteriorly, as in Tarsius. The orbits are large, approaching those

of Tarsius, but arc not so much walled in by a septum from the

temporal fossa as in that genus. The superior molars have only one

internal cusp.

The species, which I propose to call Anaptomorplius hommicidus^

has a wide palate much as in man ; and the true molar teeth dimi-

nish in size posteriorly. The pterygoid and zygomatic fossK are

short and wide, and the petrous bone is large and inflated. The

animal was nocturnal in its habits and was the size of a marmoset.

The genus is nearer the hypothetical lemuroid ancestor of man than

any yet discovered.

—

-Araer. Nat., Jan. 1882.
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XXV.— On certain Points in the Movpliology of tlie Blas-

toidea, with Descriptions of some new Genera and Species.

By R. Etheridge, Jun., and P. Herbert Carpenter,
M.A,, Assistant Master at Eton College.

In the following pages we give some zoological descriptions

of certain new genera and species of Blastoids \vliich have
come under om' notice during the preparation of our joint

memoir on the group. We propose in this memoir to limit

our zoological work to the British species* only, though this

is l»y no means the case with our morphological researches.

These have led us to establish three new genera for some very
singular types, which are described in the following pages, as

they do not occur in this country. Their morphology will

be discussed in full in our larger work, with the aid of the

beautifid figures which are being prepared by our friends

Messrs. C. Berjeau and P. Highley.

* A revision by competent liands of the American species of Blastoidea,

like that of tlie Pala3ocrinoidea wliicli is being so ably conducted by
Messrs. Wachsnmtli and Springer, is a very great desideratum. \\'e have
attempted in vain to \vork out the synonymy of many so-called species,

owing to the want uf material or of satisfactory descriptions and ligures.

The so-called Codu-itcr pnlcJielliis of Miller ^^.ud iJyer (.lourn. 'Jincinn. Sec.

Nat. Hist. 1878, i. p. oo) is a case in pi/Jbt. "'here is no mention of
hydrospiral slits in the specific diaiinosis ; noi are any shown in the figure

;

and we cannot help suspecting that this species represents a typo very
dift'erent from the original Cudaster of M'Co}-.

Ann. & Mag. N. Hist. Ser. 5. Vol. ix. 10
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The basis of the classification whicli we have been led to

adopt is tlie morphology of the hydrospires and of their ex-

ternal openings, the so-called spiracles. We find that the

structure and distribution of these organs, together with the

arrangement of the various elements comjiosing the amb.ulacra,

present characters of much systematic value.

Besides discovering various new generic types, both British

and foreign, we have been led to form entirely new concep-

tions of some of the already existing genera, e. g. Oroplto-

crimis [Codonitcs] and Granatocrinus
]
while we are able to

give more precise definitions of Troosiocrinus and of Tricoclo-

crinus than have hitherto been attemptetl.

In order to facilitate the comprehension of our specific

descriptions, Ave give the following explanation of our termi-

nology :

—

The plates forming the calyx are the basals, radials or fork-

pieces, and the deltoid pieces or orals *.

In Codaster trilohatus and in the more flat-topped American
species of the genus the middle line of each oral is occupied

by a more or less strongly marked ridge, the oral ridge. But
in other species of Codaster and in the allied genus Plueno-

schisma this ridge is represented merely by an edge, from

which the sides of the orals slope sharply downwards towards

the ambulacra. This oral ridge is often very prominent at

the central ends of the oral plates of Pcntremites^ so as more
or less completely to separate the proximal ends of the passages

which lead to the hydrospires of adjacent ambulacra.

In most Blastoids each radial is more or less fork-shaped,

the hcindle of the fork being the body of the radial (which is

separated from the basals by the hasiradial suture), while the

two prongs are the limhs. Ijctween tliem is the radial sinus,

which is occupied by the ambulacrum. This terminates in a

more or less prominent "
/?};

^' on the upper edge of the body
of the radial f

.

Of the ambulacral structures which together fill up the

* As lar as we can jutlg-e from various passages on pp.12 and 13 of

tlie ' Eevision of tlie Palseocrinoidea ' by Messrs. Wachsmiitli and
Springer, tliese anthors seem to hold the same view as -vve do respecting-

the homology of the deltoid plates of the Blastoids -vvitli the " consoli-

dating phites " of Cyathocrinits and the orals of the Peutacrinoid. But
they make no definite statement to this effect.

t According to Messrs. Wachsmnth and Springer, "The lower part of

the forked p] "" +o the sr^hulacriim is the first radial

—

in Blastoido-

irimis, the oh. .v'nlJlastoid, the ,<utnre is visible—and the two sides

of the fork, i bemg interradial, form together a second radial
"'

(Revision, \\'e are sorry that we cannot agjee with the American
pali;eontolog..-.is in this view. "NVe have nnfortnuately been unable to
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radial sinus to a greater or less extent, the most important is

tlie lancet-plate, wliicli is excavated lengthways by the food-

groove or ambulacrum proper. Upon or against it rest the

side plates (pore-plates, litt.)^ which thus conceal it more or

less completely ; they are marked by minute pits, from

which delicate grooves slant outwards towards the marginal

pores. The latter are unconnected with the pinnules, which
are arranged in a single or double row at the sides of the

ambulac]-a. Their bases are apparently inserted into the

above-mentioned pits ox jjinnule-sockets. In many species the

distal edge of each pore is bounded by an outer side plate

(supplemental pore-plate, Hit.).

Between and more or less beneath tlie ambulacral fields are

the interradial systems of lamellar tubes or h^drosjn'res. The
openings of these tubes directly on the ventral surface of the

calyx, as in Cadaster and Phanioschisma, are the hydrospire-

slits. When these organs are concentrated beneath the am-
bulacra, the gap between the edge of the lancet-plate and the

sides of the radial sinus is the hydrospire-deft ;
it leads down-

wards into the hydrospire-canal^ into which the hydrospires

open by their slit-like upper ends. The hydrospire-cleft is

much reduced and somewhat modified in the American species

of OropJwcrinuSj but is widely open in the European species,

especially in the Belgian ones, so as to expose some of the

hydrospire-slits. In Pentremites proper it is also wide, but is

bridged over by the side plates, between which are the Itydro-

sjnre-jwres. In Granatocritms and Schizoblastus the inner ^vall

of each hydrospire, /. e. that nearest the median line of the am-
bulacrum, is often carried upwards in certain parts of the

ambulacra towards the ventral surface. Here it appears as a

narrow plate-like edge between the lancet-plate and the side

of the radial sinus. We have seen this hydrosjnre-plafe very

distinctly in Schizoblastus melo and in some of the British

species of Granatocrinus [O. elJipticus^ G. derhiensis). It

bears a number of lateral processes, which meet corresponding

ones upon the sides of the radial sinus, so that the hydrospire-

cleft is represented merely by a row of pores alternating with

examhie any specimens of Blustoidocrimis, wliicli we only know from the

fio-ures of Billings and Schmidt. But Ave imagine the suture referred to

hv Wach.smnlh and Springer to be the suture between the radials and
ovalfi {oro-radial), just as is shown in the hypothetical figure given by
Billings (' Canadian Decades/ iv. p. 20), in whose interpretiition of the

calyx we entirely concur.

The form of the radials in the Mesozoic PhyUoc'-inm also indicates

clearly that the fork-pieces of the Blastoids are prir itively simple and
undivided.

16*
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tliese processes. The hydro.spire-]iores, therefore, are formed

without the intervention of any " ])ore-plates," which, for this

and otlier reasons, we prefer to call " side plates."

Tlie hydrospire-canals open externally bj the spiracles^

which are arranged at the summit, round the peristome ; they

may be either single {Granatocrimis) or paired {ScMzohlastus^

Troostocrinus) . The spiracle or spiracles of the anal inter-

radius may be confluent with the anal opening to form the

anal spiracle.

In the better-preserved examples of many American Blas-

toids the mouth and ])eristome are concealed beneath a vault

of minute irregular summit-plates^ any definite arrangement of

which is rarely traceable. This vault is sometimes continued

down tiie ambulacra by a series of tiny covering-plates^ which
close in the food-grooves completely and convert them into

tunnels just as in recent Crinoids. In none of the Euro[)ean

Blastoids that we liave seen has any indication of these struc-

tures been preserved.

As some considerable time must still elapse before the pub-
lication of our memoir, we wish to direct the attention of our

fellow workers to one or two morphological points of interest.

In the ordinary Pentreniites the hydrospiral tubes beneath

the ambulacra extend alone; the entire length of the radial

sinuses and communicate with the exterior by the marginal

pores ; but in the little P.conoideus, Hall, and P. Koninclcianus^

Hall, of the WarsaAV limestone *, the hydrospiral tubes ap{)ear

to be absent from the terminal third of the ambulacra. 'J'lie

sinus is considerably shorter on the inner than on the outer

aspect of the radial ; and the hydrospiral lubes end abru])tly on
the inner face of the plate, while the ambulacra extend much
further towards the base of the calyx. Exaraj)les of both

species are common with the shell filled up by a foraminiferal

matrix, which thus forms a complete cast of its interior. This

may be readily exposed by the removal of the shell ; and it is

then seen that tlie length of the ambulacra externally is

greater than that of their internal casts. We have been un-

able to detect this peculiarity in any other species of Pentre-

mites, but we think it very probable that our American col-

leagues may be more fortunate. Sections through the u]:)per

part of the calyx of P. conoideus show that it possesses hydro-

spires constructed on the ordinary Pentreniites ty])e. We have
}iot, however, been able to obtain thoroughly satisfactory sec-

tions through tlie distal portions of the ambulacra ; but from

* We caiuicl help suspectiiij^' the identity of tlie^e twu .so-called

species.
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what we liave seen we think it possible tliat the hydrosplral

tubes may be continued onto the ends of the ambuUxcra actu-

ally within the substance of the radial plates. This is at any
rate the case tlu'oughout the greater part of the length of the

ambulacra of Triccelocrinus^ as we have found from sections of

1\ Wood/nani, and from the examination of some large

isolated radials Avhich may, we think, possibly belong to T.

ohh'quatus, Eomer, sp. We take this species to be an en-
tirely different one from that which was described later by
Meek and Worthen under the same name.
Some valuable observations have been recently made by

Messrs. Wachsmuth and Springer*, and by Dr. Hambachf,
on the structure of the ambulacra of the Blastoids. This is

more especially the case with regard to the subambulacral
canals, which were first discovered by Rofe in Oranatocrlnus
eJUpticus^ although their true nature was misinter})reted by
him ; for he believed the lancet-plate of this type (then re-

ferred to Pentremites) to consist of two lateral halves. As
Hambach has pointed out with respect to other sjjecies, this

does sometimes appear to be the case in worn specimens ; for

when the superficial portion of an ambulacrum has been re-

moved the canal within the lancet-piece (which was seen,

though misinterpreted, by llofe) is not unfrcquently exposed.

We have had the advantage of examining the whole of Mr.
Rofe's collection, together with many specimens of Granato-
crinus Noriooodi] and we are convinced that in Qranato-
criims, as we define the genus |, there is but one subam-
bulacral plate, the lancet-jjlate, which is pierced by a

longitudinal canal. Messrs. Wachsmuth and Springer §,
however, have described and figured the lancet-plate of Pen-
tremites as imperforate, but as resting on an underlancet-plate

which encloses a canal. Hambach ||, on the other hand, de-

scribes the lancet-plate of typical Pentremites (P.Jloreah's, P.

sulcatus, P. pyriforrnis, &c.) as "pierced through the centre,

in its whole length, by a very fine canal;" and we are in-

clined to think that he is right.

For although we agree with Wachsmuth and S])ringcr in

finding two subamulacral pieces in Pentreiniies, it seems to us

more probable that the canal should be in the upper or lancet-

* " Revision of the Pala}ocnnoidoa.—Parts i., ii.," Proc. Pliilad. Acad.
187U, 1881.

•j- " Contributious to the Auatoiiiy oftlie (ieuus Penfrani/es, witli De-
scriptions of new Species," Trans. St. Louis Acad. vol. iv. nn. 1, pp. l4o

IGO.

X Seejws^m.

§ Kevision, part i. pi. iii. tig. 5.
Il

Loc, cU, p 14'. >.
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piece than in the lower and mnch thinner nnderlancet-piece,

whicli we have also found in Orophocnnns [Codonites). The
former corresponds to the perforate lancet-plate of Granato-

crinus, which is the only subambnlacral plate figured, by
Wachsmuth and Springer in G. Nonvoodi] so that in this

respect our observations appear to be in accordance with

theirs.

According to Hambach* there is also " a longitudinal duct

or vessel resting in the concave furrow of {i. e. beneath) the

lancet-piece, and running from the apex of the ambulacra!

field to the summit, where it connects with a circular duct

(cesophageal ring ?) surrounding, on the interior side, the

central orifice or annnlus centralis.''''

But no mention is made by Hambach of the particular

s])ecies in Avhicli this second canal occurs—though, so far as

we can judge from the figure to which he refers in connexion

with the above passage, he appears to be speaking of a Pen-

tremites. In this case he must have seen canals both in the

lancet-plate and in the underlancet-plate of this type ; while

Wachsmuth and Springer have only seen the latter, and we
have only been able to make out the former, viz. tliat within

the lancet-plate.

We believe it to have lodged the radial water-vessel. In
Pentremites and Oropliocrinus^ which have two subambnlacral

plates, there is an opening at the proximal end of each ambu-
lacrum, between the edges of two adjacent oral plates and
the end of the underlancet-piece. It was first discovered and
figured in Pentremites by Waclismuth and Springerf, whose
observations we are glad to be able to confirm. In Granato-
crinns its distal side is incomplete, owing to the absence of an
underlancet-]Diece. The vessel contained in the canal within
the lancet-plate passed downwards through this opening on its

way to join an oral ring. By careful grinding down of the

summit of well-])reserved S])ecimens we have been able to

demonstrate the presence of this organ and its connexion with
the canals within the lancet-plates in the following species

—

Pentremites jiyriforniis and P. hurlingtonensis^ Granatocrinus
Norwoodi and G. elUpticus^ ScJiizohlastus Sayi, Pentremitidea

d''ArcJiiacij Oro]iliocrinus inflatus and 0. steUifbrmis, and
Codasier trilohatus. We venture to think that there can be
but little doubt as to its being the water-vascular ring ; but
we cannot say whether it is identical with the " circular duct
(cesophageal ring ?) " described by Hambach {, as his state-

« Lo(\ cit. p, 151. t Revisiou, part i. pi, iii. fig. 4.

\ Luc. cit, p. 151.
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ments about it arc somewhat obscure. He says that ho lias

been so fortunate as to obtaui this structure entirely from a

well-preserved specimen of Pentremites (i. e. Granatocrini/^)

Noricoodij but tluxt it is connected with tlie longitudinal duct

or vessel beneath the lancet-piece. As, however, no second

subarabulacral canal has been detected in this species cither

by Messrs. Wachsmuth and Springer or by ourselves, we
cannot help suspecting that Dr. llambach must have seen

the " longitudinal duct " in a Pentremites and the " circular

duct" in Granatocrimis Norwoodi] but, in default of further

information, we cannot absolutely identify this " circular

duct" with the oral ring described above.

Messrs. Wachsmuth and Springer* have suggested that
" the passage directly beneath the (ambulacral) held is pro-

bably the dorsal or axial canal [L e. of the Crinoid arm),

which by the inverted position of the arms became the inner

instead of the outer passage." We are not sure that we
quite understand Mr. Wachsmuth's theory of the ambulacra
of the Blastoids. If they represent tire inverted arms of a

Crinoid, surely the food-grooves ought to be internal and not

external. But if by this and similar expressions Mr. Wachs-
nuith means to describe a Blastoid ambulacrum as a Crinoid

arm partially bent upon itself, we are disposed to agree with

him.

It is probable enough that the Blastoids possessed a cham-
bered organ and axial cords radiating from it, as in the

Crinoids
;
but we do not think that these cords were lodged

within the lancet-plates or underlancet-plates of the ambulacra,

as supposed by Wachsmuth and Springer.

We propose to limit the name Pentremites to those Blas-

toids which resemble P. Godoni, Defr., P. sulcatus, llijmer,

and P. pyriformis, Say, in their structure and general appear-

ance. The ambulacra are broad and petaloid ; and in most
species the side* plates merely rest against the edges of the

lancet-plate, without covering any part of it. The central end
of each oral plate is flat and laterally expanded, with a more
or less marked oral ridge in the middle line tiiat divides it

into two lateral halves. Each arm forms the floor of a passage

leading along the lower part of the radial sinus over the upper
ends of the hydrospire-slits. It is converted into a canal (the

hydrospire-canal) by the side plates, Avliich arc Avedged in

between the lancet-plate and the side of the radial sinus.

Those nearest the centre may either meet one another over the

* Uevisiou, part ii, p. 3u (207),
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oral ridge or abut against its sides. So far as we are able to

judge from the material at onr disposal, the American species

of Fentrennfes are all similar to P. Godoni, and readily recog-

nizable as belonging to this generic type as defined above.

In 1857 Mr. Sydney S. Lyon* announced the discovery in

certain species of Pentremites of three small pieces situated

below the basals, which he considered to represent the true

basals ;
and heemended the formula of the genus accordingly.

This view was afterwards supported in part by Messrs. Meek
and Worthenf, wlio bore out Lyon's statement as to tlie pre-

sence of a dicyclic base in the calyx of Pentremites^ but re-

garded the lower series as supplementary basals rather than as

true basals.

We have given great attention to this important question,

and must confess that up to the present time we liave quite

failed to detect any plates which could be regarded either as

supplemental or as under basals. We cannot help thinking

that the plates so regarded are nothing more than the upper-

most stem-joint more or less modified. Indeed it appears to

us that Messrs. Meek and Worthen were themselves not alto-

gether clear on the subject ; for in the description of their

figures of Oroifliocrinus {Codonites) sfeUiformi's, 0. & S.,tliey

say :
—" Fig. 5, a. A side view of a small specimen, showing

the part under the base that has been, by some, supposed to

be in the Pentremites the true basal pieces, to be really only

some six of the upper joints of the column, anchylosed to-

gether and to the base "
\.

In the meantime we wish it to be distinctly understood that

we do not commit ourselves to either view, but leave the

question an open one for further consideration and investi-

gation.

Genus Penteemitidea, d'Orbigny, 1849
(emend. E & C. 1882.)

Pentremitidea, d'Orbigny, Prodrome de Pal. 1849, i. p. 102.

Pentremitidcea, d'Orbigny, Cours El^mentaire, &c. p. 139.

Gen. char. Calyx varying in outline from elongately

clavate-pyramidal to pentagonal obpyriform ; summit trun-

cate or convex ;
base usually long and conical. Number and

disposition of the plates similar to those of Pentremites proper,

but the orals inconspicuous, confined to the summit, and never

visible in a side view ; radial plates always strongly lobate.

* D. D, Owen's ^rd Report Geol. Survey, Kentucky, 1857, p. 4G8.

t Illinois Geol. Survey Report, 187.3, v. p. 4G4 (note).

\ hoc. cit. V. expl. of pi, ix. fig. 5.
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Ambulacra narrow in all but one species, not greatly de-

pressed Avithin the radial sinuses. Side plates lying actually

on the lancet-plate, and usually hiding it from view. Spira-

cles usually large, and, as well as the hydrospires, con-

structed like those of Pentremites. Anal aperture confluent

with the two spiracles at its sides, to form a common anal

spiracle.

Obs. The name PentremitldecC^ was proposed by D^Orbigny
in 1849 for two Devonian Blastoids from Spain, which he
believed to be peculiar in having a calyx composed of but

two rows of plates, the basals and radials. Romerf showed,
however, that the two species in question, P. Paillettij d'A.

& de Vern., and P. Schulfzii, d'A. & de Vern., are provided,

like other Blastoids, with the third row of plates or orals.

On these grounds, therefore, Pentremi'tidea has not been
adopted by later writers on this interesting class. It appears,

however, that P. Pailletti, in common with a limited number
of other forms, possesses peculiarities of calicular structure

which separate it at once from Pentremites as understood by us
;

and we propose, in consequence, to rehabilitate d'Orbigny's

name for such species.

It may be contended that an entirely new name would
have been preferable in this case. From the fact, however,
that d'Orbigny's types, although unknown to him, happen to

possess the chief points of structure on which we propose to

separate the genus from Pentremites^ we prefer to adopt his

name rather than unnecessarily burden science with a new one.

Pentremitidea has a more slender and elongate calyx than
Pentremites^ or else one approaching in outline to that of

Oro2jhocrimis. These apparently dissimilar forms possess, in

common, a slender base, narrow ambulacra, and oral plates

entirely limited to the suminit. The side plates of the ambu-
lacra lie directly on, and in a great measure cover, the lancet-

plates, except in one species. Such characters are diametri-

cally opposed to those of Pentremites^ when restricted (as we

* It may be well to state here that, in a pajier read at the York meet-
ing of the British Association in September I8S1, one of ns referred to
the g-enus Pentremitkled and to P. Paillctf i a^i having the hydrospiral slits

more or less concealed by the ambulacra, but partially visible at their sides.

We have since found, however, that a species presenting these characters
(which will be described under the generic name Phmiusclmma) has been
hitherto confounded with the true Penironitidea Pailletti, from th(> same
locality, which it somewhat closely resembles in external form.

This fact seems to have escaped the notice of the donors of these
fossils to the national collection, both types sharing in a common labels
" Pentremitidea Pailletti.'^

t ' Monographie der Blastoideen,' Berlin, 18.52, p. 49.
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]:)ropose tliat this name sliould be) to such species as P. Godoni,

Defrance, sp., P. sulcatus, Romer, and P. jyy^'^formis^ Say, &c.

Tlie variability of external form is perhaps as marked in

this genus as in any member of tlie Blastoidea. Two distinct

types are met with, the pyriform and chavate. Starting with

the type species, P. PaiUettl^ representing the former, we liave

in the one direction a gradual transition through P. lusita-

nica to the mucli more elongated calyx of P. Schultziiy with

its truncated summit and expanded ambulacra. In the other

direction we observe a gradual change in outline through

P. eifelensis to P. clavata and P. acatangula^ and so on to

the Orophocrinoid species P. angulata and P. similis.

The amount of truncation of the summit also varies consi-

derably. In P. Hclmltzii we see the limit of variability, the

summit being broad, flattened, and extending across the wliole

widtli of the calyx. The width of the summit is decidedly

less in P. Pailletti] again sunxUer in P. lusitanica, and still

more so in the aberrant P. angnhda and P. similis. Similarly,

the broader the summit the wider tlie ambulacra ; hence we
meet with tlie greatest development of this kind in P. Sclmltzii,

the ambulacra gradually becoming narrower in P. lusitanica

and P. Paillettij and reaching the limit in the same two forms

mentioned above.

As regards the more intimate structure of the ambulacra,

we may describe three exam])les. In the first of these, P.

ScJndtzii, the ambulacra are very wide, flattened, or a little

concave, and more or less deltoid in form. The lancet-plate

elongatcly petaloid, more markedly so than in most Blastoids.

The side plates abutting against it are fourteen on each side,

narrow, and oblong. The outer side plates are very small,

placed quite at the extremities of the side plates, and nearly

on the same level with thein. In the clavate and pyriform

types the structure is more or less similar, as, for instance, in

P. clavata and P. lusitanica. The side plates do not reach

the edges of the radial forks ; but the intervening spaces are

bridged over by the outer side plates, alternating with the

pores, which are very large.

We are acquainted with the hydrosjiircs of only two species,

P. Hchidlzii and P. Pail/ctti, in both of wliich these organs are

eight in uuinbcr on each side of the ambulacra.

One of the most important features in Pentremitidea is

given by the oral plates, which, in consequence of their very

small size and close connexion with the summit, afford one of

the most stable characters of the genus. In most of the

species they arc quite inconspicuous, and cannot be distin-

guished except as formhig the dividing septum of the spira-
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cles. They are visible in P. lusitanica^ and again in P.

SchuUzn, but are of a much more elongated form in the latter

speeies.

The species we propose to place in Pentremitidea are the

following :

—

Pentremites Pailletti, d'Orb. Devonian ; Astm-ias.

P. Schultzii, d'Orb. Ditto.

P. acutangulus, Schultze. Devonian ; Eifel.

P. clavatus, Schultze. Ditto.

P. eifelensis, F. Romer. Ditto.

Pentrenntidea lusitanica, nobis. Devonian ; Spain

(? Asturias).

P. angidata^ nobis. Ditto.

P. similis, nobis. Devonian
;

Eifel.

Pentremitidea appears to be essentially a Devonian genus,

being altogether unrepresented in the Carboniferous rocks.

Half its known species occur in the Eifel, and the rest

in the Asturias. The fine collection of Mr. Wachsmuth
contains an unnamed Blastoid from the Upper Silurian or

Lower Devonian of Charleston, Indiana, which we cannot
distinguish from the Spanish Pentremitidea PaiUetti. So far

as we know at present, tliis is the only species of Blastoid

which is common to Europe and America. We think it

very probable that some of the more obscure American species

of Peiitremites Avill also have to be referred to this genus.

Pentremitidea lusitanica^ sp. nov.

Sj). char. Calyx clavate-pyriform, elongated, expanding
gradually upwards

;
peristome truncate ; base elongate and

pointed. Basal plates only a trifle shorter than the radials,

forming an elongated cup, the lower portion of each plate

bearing a strong central ridge, Avhich assists in the ornamen-
tation. Eadial plates rather narrow, elongated, and arched
from the lip downwards along the body. Three impressed
lines diverge from the lip, one to each infero-lateral ano-le

and one along the middle line. Kadial sinuses with sharp
erect margins, making an angle of about 134° with the trun-
cated peristome ; lips a little thickened and simply rounded.
Ambulacra elongately petaloid ; lancet-plates broad, almost
wholly filling up the radial sinuses ; side plates large and
oblong, their outer margins rounded, a1)out fifteen in number
on each side the ambulacra ; outer side plates narrow, bent
down at a much greater angle tlian the side plates. Surfjice

ornamented by fine close concentric raised lines parallel to the
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margins of the various plates, those on the lower portions of

the basal plates being of a peculiar V-sha])eLl pattern.

Ohs. This is a well-marked species, which may be at once

distinguished i\on\ Penlremitidea clavata^ Scliultze, P. acutan-

gula, Schultze, P. ScJiulfzii, de Verneuil, and the two species

next to be described, by the outline of the calyx. It differs

sharply from P. Pailletti, the type of the genus, in the lobation

of the radials, the smaller angle of inclination of the radial

sinuses, and in their shorter length. P. lusitanica to a cer-

tain extent resembles P. eifelensis^ F. E-omer, of which
Schultze has given a figure. Indeed, this species is its closest

ally; but here, again, the radial angle is quite different, and
gives to the Eifel s|)ecies the appearance of possessing a longer

and more curved sinus in each radial, and a very much less

breadth across the peristome.

Loc. and Horizon. Asturias, Spain ; Devonian (Mus. Nat.

History).

Pentremitidea angulata^ sp. nov.

Sp. cJiar. Calyx pentagonal obpyriform, enlarging upwards

to the distal extremities of the ambulacra, which are nearly

equatorial ; section decagonal, without re-entering angles be-

tween the ambulacra ;
summit small. Basal plates a little

less than half the length of the radials, forming a strongly

triangular cup, Vvith three prominent angles, one correspon-

ding to an interradius, the two others opposite ambulacra

;

surface of the plates between the angles hollowed out; base

of attachment for the column triangular. Radial plates elon-

gated, their surfaces in two planes which cut one another at

the equatorial line of the calyx : the upper, sloping away to

the summit, consists of the limbs
;
the lower, or the body

below the radial lips, extends to the basiradial sutures and

is hollowed out ; a median ridge passes downwards from each

lip to the basiradial suture, whilst the angle produced by the

union of the two planes forms the greatest periphery or

equator of the calyx. The lateral margins of the radial limbs

are not placed in depressions, but the line of union of every

two adjacent limbs forms a prominent angle of the calyx.

Radial sinuses very narrow and long, with prominent lips.

Oral plates quite apical. Ambulacra long and very narroAv,

maintaining almost the same width throughout their wliole

course ; lancet-plates nearl}- as wide as the sinuses ,• side

plates about twenty in number on each side of an ambulacrum,

short but broad. Spiracles close round the mouth; anal

spiracle with a prominent outer n)argin. Surface ornamented

in the usual way.
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Obs. This is a very interesting and peculiar species, rejire-

senting, with that next to be described, one extreme type of

the genus. The form of the calyx and the angulation of the

radial plates Avill readily separate P. cmrjulata from all the

described species. The abruptly clavate outline indicates an

approach to P. clavata^ Schultze ; but no other resemblance is

observable; whilst with P. shnilts (nobis), although after the

same general type, no definite comparison can be made.

There is a curious resemblance in external form between

Pentremitidea angulata and Plicenoschisma caryophyUatuM,

de Koninck sp., a member of a distinct genus that differs

altogether from Pentremitidea in its other characters. Pentre-

mitidea anyulata is the aberrant species of the one genus as

Phcenoschisma caryo^jliyUatum is of the other. Both agree to a

certain extent in outward form, and differ in this particular

from the other species of their respective genera.

Log. and Horizon. Asturias, Spain; Devonian (Mus. Nat.

History)

.

Pentremitidea similis, sp. nov.

/S^;. char. Calyx pentagonal ob]:»yriform, expanding rapidly

upwards above the basiradial sutures ; section strongly pen-
tagonal, the greatest periphery being nearer the summit than

the base; the latter is sharp, and the former depressed.

Basals forming a small slightly "expanded cup. lladials

arched, broad at their bases, expanding very slightly upwards
to the level of the lips, the limbs then rapidly decreasing to

the summit, and forming strong projecting lobes around the

calyx ; sinuses very narrow, straight, the angle about 134°.

Orals almost invisible. Ambulacra narrow.

Ohs. Although Ave are only able to give a limited definition

of this species, it is nevertheless sufficient to show how clearly

distinct it is from any other Pentremitidea. On the other

hand the resemblance of the calyx in general form to that of

an Orophocrinus^ especially that of the typical species O.stel-

Uformis, is very remarkable
; but here, of course, the resem-

lalanee ceases. The radial angle, the length of the ambulacra,
and the greater amount of calycular surface between their

distal extremities and the base of the calyx in P. simih's

separate it from P. clavata, Schultze, to which it is nearly
related. The form of the radial plates in P. anyidata, irre-

spective of other characters, at once separates the latter from
P.similis. The ]\Iessrs. Sandbcrger have described a peculiar

form from the llhenish Devonian rocks, which is much too

de])ressed a species to be confounded witli ours, even supposing
the former to be a Pentremitidea.

Loc. and Horizon. Eifel ; Devonian (Mus. Nat. History).
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Genus Pii.i:no«chisma, gen. nov.

Gen. char. Calyx elongately clavate or obclavate ; the

number and disposition of the plates and general composition

of the ambulacra similar to those of Pentremites. The oral

plates are very small, inconspicuous, and always confined to

the summit, where they arc either horizontally placed or in-

clined inwards. The radials bear three more or less distinct

folds diverging from the lips ;
and the two contiguous limbs

forming the anal side are more or less abortive. Radial

sinuses Avide and deep, generally with steep sides. Spiracles

as distinct apertures absent, the hydrospires opening externally

by a series of elongated slits with intervening ridges, distri-

buted in subparallel series on the sloping sides of all the

radial sinuses ; they are either both radial and oral or only

radial in composition ;
and being only partially covered by the

ambulacral plates, their distal ends (or even the entire length

of some) are visible on the sides of the radial sinuses. Lancet-

plate concealed by the side plates (in all but one species)
;

outer side plates very small. Anus a separate 0])ening, and
further removed from the summit-centre than in Pentrcrnik\s.

Column, when compared with the size of the calyx, larger

than in the last-named genus.

Ohii. We have established PhcenoscMsma for a small num-
ber of interesting species hitherto included in Pentremites.

The late Mr. E. Billings, in a remarkable article " On the

8trucrure of the Crinoidea, Cystoidca, and Blastoidea " *,

referred as follows to the peculiar structure of the ambulacra

in Pentremites caryojyhyllatuSj de Koninckf :

—

^' The ends of

the fissures of the hydrospires are seen along the sides of the

angular ridges, which extend from the apices of the pyramids:):

to the angles between the arms. I do not think that such

species can be referred to Pentremites ; and if I had specimens

before me instead of figures only, I would most probably in-

stitute a new genus for their rece])tion."

It affords us much pleasure to adopt the suggestion of Mr.
Billings by proposing the name PhcenoscMsma for Blastoids

possessing these characters. They differ from Petitrenn'tes in

four essential points of structure—the absence of true spi-

racles around the peristome, the presence of a distinct anal

* Anier. Jouni. Sc. 18G9, xlviii. p. SO.

t Billings seems to have merely copietl De Ivmiinck's %iiie of tliis

species (I.e. p. 79, fig. 11 >, "whicli is eiroueous iii that the direction of
the^e tissures is given from below the ambulacra outAvartls, whereas in

reality they are subparallel to the latter (see ' Crinoides du Terr. Carb.
Belgique/ i8'j4, t. 7. f. o, 5).

X I.e. the oral plates (= deltoids of uuthurs).
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orifice, tlie oral plates being of inconspicuous size and con-

fined to the summit, and tlie marked cliange in the disposition

of the hydrospires and their method of opening externally.

In Pentremites it will be remembered the hydrospires are

situated internally immediately right and left of each ambu-
lacrum, then communicate above with the common hydrospire-

canal, which opens externally by means of the pores ranged

along each side of the ambulacra, and also through the spi-

racles at the apex. But no ])art of the hydrospiral a])]:)aratus

is visible externally, the whole of it behig concealed by the

lancet-plate and side plates of the wide ambulacra.

In FhcenoscMsma, on the other hand, the radial sinuses are

much Avider and deeper than are those of Pentremites. The
lancet-, side, and outer side plates fail to fill them com-
pletely, and are confined, generally speaking, to the bottom

of the cavity of each sinus. The spaces so left uncovered,

consisting of the sides of the sinuses, formed by the inturned

edges of the radials and orals, but chiefly, and sometimes
wholly, of the former, are occupied by a variable number of

subparallel slits, which are in fact the openings of the hydro-
spires exposed to view. The slits near the bottom of the

cavities are the longest and most completely covered, and
those near the top of each sinus the shortest, the outer ones

being sometimes visible throughout their entire length. The
number of the slits exposed and the amount of their exposure

entirely depend on the relative size of the side and outer side

plates, and how far they extend in a lateral direction towards
the sides of the sinuses. In this way the hydrospiral canal

and true spiracles are dispensed with, the hydrospires com-
municating directly with the exterior without the aid of any
intermediate orifices.

P/uvnoschi'sma is allied to the genus Codastey, M'Coy, both
in the structure of its respiratory organs and also in the

absence of ambulacral pores. It differs, Iiowever, from
M'Coy's genus in the partial exposure only of the hydrospiral

slits, and in their presence in the anal intcrradius, as well as

in the four others. PhcvnoscMsma j in consequence, possesses

ten groups of hydrospires, whilst Codaster has only eight.

Further, the former genus has relatively smaller orals tiian

the latter, and it may possess outer side plates to the ambu-
lacra.

Ph(vnoschis)na differs from Oroi^liocrinusm the fact tliat the

ambulacra are nowhere in contact Avith the sides of the radial

sinuses, as in \o\\ Seebach's genus, and that the oral plates

never show in a side view of the calyx. To Pentremilidea

Pha'noscliisma stands in the same relation that it does to
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Pentremites^ except as regards the oral plates, which resemble

those of the former genus.

Spiracles, in the true sense of the word, do not exist in

Phcenoscliisma. At the same time there are visible in Ph.

acuturn^ Pliill. s})., some small openings at the central ends of

the ambulacra, which may serve as such, and coexist with the

exposed hydrospire-slits. They are imperceptible in Ph.

Archiaci, nobis, but are present to some extent in Ph.

can/ophi/Uatuni, de Kon. sp.

The species vary considerably in the amount of ex])osure

of the hydrospiral slits. In Ph. acution one slit is usually

visible for the greater part of its length, though it may some-
times be entirely concealed upon one side of an ambulacrum.
Ph. caryophyllatum shows one uncovered slit and the distal

ends of four or five others, Avhile in Ph. Archiaci two slits

are completely visible and four others partially so.

Finally, the exposure is carried to the greatest extent in

Ph. Verneinlt, nobis, which has the majority of its slits

uncovered.

So far as the genus is at present known to us, the form,

with one exception, is elongately pyriform. The abnormal
species is Ph. caryopJiyllatum^ whicli is a shorter, rounder,

and more depressed species than any of the others. Similarly

the ambulacra are narrow in all but this species, where they

become to a certain extent petaloid. Again, the side plates,

except in the same species, lie actually on the lancet-plate,

and not against it as in Pentremites. This is a feature which
is very characteristic of the genus Granatocrinus, and is again

seen in Pentreimtidea.

The retention of the small and incunspicuous orals at the

summit of the calyx, so that they are invisible in a side view,

is a very marked feature in Phamoschisma, and a constant

character tlu-oughout the genus. They are of larger size in

the aberrant Ph. caryoj^hyUatum than in any of the other

species. We have succeeded in exposing the watervascular

ring of this genus, and tind that it is of essentially the same
character as that of Pentremites^ Orojjhocrinus, and Granato-

crinus. It is perhaps a little smaller, and the canals leading

from the apertures in the lancet-plate rather longer.

The anal aperture varies in its character according to the

species. For instance, in Ph. Archiaci the contiguous limbs

of adjacent radials forming the anal interradius are shortened

and truncated, so as partially to surround the anus. In Ph.

acuturn^ Phill. sp., on the other hand, the cristiform aspect of

the other interradii is in no way altered in the anal inter-

radius, and the surface of the oro-anal plate is hollowed out

for the partial reception of the aperture.
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We propose to include the following species in the genus
Phenoschisma :

—

Pentremites acutus, Phillips. Carboniferous Limestone,

England.
Pentremites carj/ophi/llatiis^ de Koninck. Carboniferous

Limestone, Belgium.
Phxenoschisina VerneuUi, nobis. Devonian, Spain.
Phcenoschisma Archiaci^ nobis. Devonian, Spain.

Our researches have not disclosed the existence of the

genus during Silurian times
;
but it appears to have made its

first ap])earance during the Devonian period, as represented

bj the Devonian rocks of Asturias, Spain. Phmaoschisma
reapjjears in the Carboniferous Limestone of England and
Belgium, but, so far as we can ascertain, is unrepresented in

the American PaUeozoic rocks, unless Pentremites hentucki-

ensis, Shumard *, from the Subcarboniferous rocks near

Louisville, Kentucky, be referable to this interesting tjpe.

Phcenoschisma Verneuilij sp. nov.

Sj). char. Calyx elongately pyramidal, with a sharp-

pointed base and a hollow sunnnit excavated in the direction

of the rays. The ambulacra are separated by strong inter-

radial processes, each of which is formed by the union of the

adjacent limbs of two contiguous radials. Section distinctly

pentagonal at the distal ends of the ambulacra. Basal plates

forming an elongated cup about two thirds the length of the

radials and a little longer than the bodies of those plates.

Radial plates large, arched, with prominent lips, from which
three folds diverge downwards ; limbs long and projecting

above the summit, except the two contiguous ones forming

the anal interradius, which are flattened or depressed ; sinuses

very wide and deep, with high sloping sides. The four

similar oral plates very small, but the anal-oral larger and
diamond-shaped. Ambulacra linear, scarcely increasing in

width ; lancet-plate narrow, entirely concealed ;
outer side-

plates very small and triangular ; side plates from twenty to

twenty-five, apparently oblong ; liydrospire-slits from twelve

to eighteen, crowded together. Mouth small ; anus roundly

triangular. Surface ornamented by sharp striaj parallel to

the margins of the plates. A distinct border follows the

margin of each radial plate, defined by a faint groove.

Obs. Phatnoschisma Verneuili needs no comparison with

other species of the genus, except with Ph. acutuni^ Phill. sp.,

* Trans. St. Louis Acad. i. p. 239, t. Ix. f. 13.

Ann. & Mag. N. Hist. Ser. 5. Vol. ix. 17
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from wLi'cli it differs in size, in the elevated nature of its

interradii, and in its greater number of hydrospiral slits. As
regards form, PZi. T^erwf?«7/ represents one extreme moditica-

tion of the genus, and Ph. caryoplnjUatum another.

Loc. and Horizon. Asturias, Spain
5
Devonian (Mus. Nat.

History)

.

PJuvnoschisnia ArcMad, sp. nov,

Sp. char. Calyx clavate, becoming more pentalobate with

age. Tlie angles of the pentagon correspond to the distal

ends of the ambulacra ; and its sides are concave, not straight.

Base long and sharp ; oro-anal surface truncate. Basal

plates very long and slender, longer than the radials, expand-

ing very gradually into a small cup, the surfaces ornamented

with concentric stria? having two different directions. Hadial

plates small, lobate about the lips, projecting somewhat up-

ward, and obliquely truncate on their upper margins ; those

of the anal interradius are a little flattened. Surface somewhat
angular in the middle line from the lips down to the basi-

radial suture. Sinuses short, having a radial angle of about

130°, and somewhat petaloid. Orals confined to the immediate

neighbourhood of the mouth. Ambulacra short, a little peta-

loid ;
lancet-plate lanceolate, narrow, deeply triangular in

section ;
side plates few, six to eight or nine, oblong ,• outer

side plates triangular^ very small. Hydrospire-slits six on

each side, the sixth partially covered by the lancet-plate, two
only being entirely exposed when the side plates are in

position, Hydrospires in the form of long, pendent, slender

sacs. Mouth small ; anus roundly triangular. Surface of

plates ornamented with concentric striffi.

Ohs. Ph. Archiaci does not possess the elevated inter-

radial spaces of Ph. Verneutli, and is thereby distinguished

from it, apart from their differences in other characters. The
outline of the calyx generally, the form of the anal interradius,

and the general features of the ambulacra and hydrospire-

slits separate it from Ph. acuium. It is also unlike Ph. caryo-

pliyllaium, but may be said to be a transitional form between

the two former species and the latter. The ornamentation of

the basal plates is quite similar to that of a species of Pentre-

mitidea [P. lusiianica) , and might lead to a confusion of tlie

two species should the generic characters not be properly

attended to.

Genus CODASTER, M^Coy, 1849.

Cadaster, M'Coy, Ann. & Mag. Isat. Hist. 1849, iii. p. 250.
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Codasfcr vel Codonastei; M'Cov, Brit. Pal. Foss. 18-51, fasc. i. p. 122,

t. 3 D (expl).

Codonasfe)-, F. Romer, Wieginanu's Aicliiv fiir Naturgescliichte, 18ol,

xvii. Bd. i. p. 381.

Ohs. Without absolutely redefinino- Codaster^ we may say

that, on the whole, we accept M'Coy's definition as accurately

descvibino- the characters of the genus. Some few emenda-
tions and additions are necessary. For instance, the radial

plates (McCoy's suprabasals) not only " reach to the trun-

cated summit," but they are more or less inturned at the edge

of the summit towards the apex, so as to form limbs in the

usual way, which enclose narrow radial sinuses like those of

other Blastoids. Oral plates also are present, appearing as

diamond-shaped plates on the truncated summit in well-pre-

served specimens. Four of these bear along their median
line tlie " thick, rapidly tapering ridges " of M'Coy, which
are in no way an abnormal structure, but only represent the

crests of the orals (and sometimes the combined orals and
radials) of other genera.

So far as our own researches have gone, we have been quite

unable to detect the supplemental basals described by Mr. S.

S. Lyon * in any species examined by us. The " rough
parallel striai " and the '^ impressed lines " between them of

M'Coy appear to have been a great stumbling-block to the

earlier investigators of this genus. Lyon remarks, " the de-

pressed triangular intervening spaces are filled with seven or

more thin pieces lying parallel to the pseudambulacral fields,

articulating with the summit of the second radials, and the

prominent ridge lying between the pseudambulacra3. These
pieces were evidently capable of being compressed or de-

pressed "t- It is almost needless to observe that the view
ascribing to the hydrospiral grooves the nature of distinct

pieces is uq longer tenable.

In 1861 Prof. James Hall observed that the striated inter-

radial spaces of his Codaster Whitei " appear to be composed
of separate linear plates like the pectinated rhombs of the

Cystideans ; and in one place, where broken through, they

are seen to be discontinued almost to the inner face of the

substance, giving the appearance of numerous thin parallel

lamellae" J. These remarks may be said to have foreshadowed

the important discoveries which were afterwards made by the

late Mr. llofc, and published in 18G5. He found, by cutting

* D. 1). Owen's 3rd Kentucky Report, p. 493.

t Loc. cit. p. 494.

X Boston Journ. Nat. History, 18G1, vii. no. 2, p. 327..

17*
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thin sections for the microscope, '' that the ridges on tlie

striated interradial surfaces are the tops of a series of folds of

a thin test or membrane, the alternate folds being so united at

the ends as to form a series of long but very narrow sacs ;" and

he further suggested their respiratory cliaracter *. These

organs were called hydrospires by Billings f, who has con-

firmed Rofe's observations ; and after a careful examination

of Rofe's material, we are glad to be able to add our own
testimony as to the accuracy of his descriptions. The full

complement of hydrospires is deficient, as Mr. Billings has

very justly pointed out, by two sets, in consequence of one

interradius being completely occupied by the large vent +

;

there are therefore eiglit sets, instead of ten as in the closely-

allied Phfenoscliisma, Pentremites, and other genera. Owing
to the direct communication of the hydrospire-slits with the

exterior, there are no hydrospire-canals or spiracles.

From an examination of the British Cadasters we can con-

firm the description given by Billings of the structure of the

ambulacra in a Canadian species §. As there are no hydro-

spire-canals, there are no pores ; and we doubt whether outer

side plates are present in all species. Although we agree

with most of Billings's descriptions of structural characters,

we cannot accept his deductions from them as to the Cystid

affinities of Cadaster , a point Avhich we shall touch upon later.

Messrs. Meek and Worthen have suggested || that the

puncta in the hydrospiral grooves communicate directly with

the hydrospires, and represent the spiracles of other Blastoids.

We cannot assent to this ; nor are we at all clear that puncta

exist in the impressed lines on the interradial areas of

Codaster. M'Coy only described them with doubt ; and no
definite evidence has presented itself amongst the large num-
ber of British specimens of Codaster examined by us.

Neither do we sec the slightest reason to sup])ose that any
portion of the hydrospire-apparatus was capable of movement,
as suggested by the following remark of S. S. Lyon % :

—

" these pieces were evidently capable of being compressed and
depressed."

The number of hydrospires varies considerably according

to species. In M'Coy's C. trilobatus there are as many as

* Geol. Mag. I860, ii. p. 251.

t Amer. Journ. He. 18G9, xlviii. pp. 78-80.

X Loc. cit. 1870, xlix. p. 54.

§ Loc. cit. 1809, xlviii. p. 79.

II
Proc. Acad. Nat. Sci. Pbilad. 1869, p. 84 (note).

^ D. ].). Oweu's 3rd Report Geol. Survey of Kentucky, 1857, p. 494.
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ten exposed in each area, or sometimes nine exposed and one
partly concealed under the side of the adjacent ambulacrum.
In other varieties of this species we meet with seven grooves
or slits ; and some may be seen with eight. In C. acutus^

M'Coy, the number varies from three in the young condition

to four, five, or six, according to the state of growth ; but
invariably one and sometimes one and a half are concealed, as

in C. trilohatus*. The hydros pire-slits in G. pyramidatus^
Shumard, are six or seven in number, and seven or more in

C. alternatusj Lyon. Lastly, in C. Hindei, nobis, there are

seven apertures on each of the interradia,! spaces, one of which
is more or less covered by the edge of the ambulacrum.
We see no reason to doubt that Codaster possessed the usual

plated integument over the central aperture, as noticed by
^\\\ Billings t; but we have not been fortunate enough to

discover it in any of our British specimens. The outline of

the ambulacra varies but little. They are lanceolate in the

British species, narrow and linear in C. amer'icamiSj narrow
in C. Whitei, and petaloid in C. jy^?yra«^^(/a^«s. The side

plates do not cover the lancet-plate entirely, but rest on its

sides, leaving about a third of its width uncovered. The sides

of the lancet-plate are always deeply notched for the reception

of the side-phitcs. The latter vary in number according to

species ; the British form possesses from six to ten on each

side. C. Whitei has twenty-three or twenty-four |, whilst in

C. pyt'o^t^tidatus there are twenty-two. We have not been
able to detect outer side plates in tiie British species; and, as

before mentioned, there are no pores ; but each side plate

carries a large socket for the reception of the appendages.

The structure of the ambulacra in the American Cadasters

appears to be somewhat different. Lyon described the ambu-
lacra of C. alternatus as " divided into four equal parts by
three indented lines." Shumard described and figured the

same thing in C. pyramidatus ; and the structure of our G.

Eindei is identical. The middle one of the three indented

lines is the ambulacra! groove, the two lateral ones bounding

the side plates, which here lie on and almost entirely conceal

the lancet-plate. The outer side plates are placed outside the

lateral " indented lines," and project somewhat upwards

;

pores were not observed.

The interradial or oral ridges present some marked pecu-

* These two so-called species appear to graduate into one another ; and
some doubt if they can be regarded as distinct,

t Loc. cit. 1870, xlix. p. 54.

X Boston Joiun. ^'at. Hist. 1861, vii. no. 2, p. 327.
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liarities ;
and the outline of tlie summit depends very consider-

ably upon tlie fiatness or arched character of the plates which

bear tliese ridges. In G. pyramidatus they are flat, broad,

and lanceolate, sharp in C. Whitei, and barely separating the

slits of adjacent interradii at their outer extremities. But
they become wider towards the mouth ; and their proximal

ends in this species and in C. alternatus bear small tubercles.

In the latter species the oral ridges project somewhat above

the general surface of the summit and slope inwards ; but in

C. pyraraidatus they are inclined outwards, and to a certain

extent also in C. HiudeL
The radial sinuses are short in all the species, and usually

triangular. The anus is either rhombic, as in C. pyramidatus

and C. trihhatvSj or ovate {G. alternatus). The column
appears to have been circular and very small.

Godaster difters from Pentrernites and Gra)tatocrinus in the

greater distinctness of the summit from the remainder of the

calyx, in the absence of spiracles and the presence of the

large interradial anal opening, in the reduction in the number
of the groups of hydrospires from ten to eight, owing to their

absence from the anal interradius, in this opening directly

to the exterior instead of being withdrawn beneath the ambu-
lacra, and, lastly, in the absence of hydrospire-pores. The
same characters also separate Godaster from Pentremitidca,

Sc//izobIastus, IVicoelocrinuSj and 2\oostocrinus. There is a

nearer affinity existing between Godaster and Phcenoschisma

in the exposure of the hydrospiral slits on the surface of the

calyx, and in the absence of dehnite spiracles ; but in the

latter genus the anal interradius is occupied by hydrospires,

and the outline of the calyx in the two genera is quite

different.

Godaster was established by M^Coy as a Blastoid ; but

Mr. Rofe * regarded it as a connecting-link between the

Crinoidea and Cystoidea, Pentrernites being more closely

allied to the former, and Godaster to the latter. On the other

hand, Billingsf definitely referred it to the Cystoidea, because

there is no connexion between its hydrospires and the cavities

of the pinnulas borne on the ambulacra^ such as he assumed
to exist in Pentrernites.

We c;innot learn that any other palaeontologist but Prof.

Zittel I has definitely adopted this view, which is far from
commending itself to us. If Godaster is a Cystoid, so are

* Geol. Miig-. 18G5,ii. p. 251.

t Ainer. .Jouni. Sc. IStiO, xhiii. p. 80.

\ Handb. d. Pal, ISeO, Bd. i. Abth. I, p. 424.
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Orophocrinus and Phcenoschismaj which are also devoid of

pores at the sides of the ambulacra leading into the hydrospires.

But Cadaster is a true Blastoid in every respect ; and we
think that Billings was led to this erroneous conception bj
his not having emancipated himself from the old doctrine of

the pinnules of Pentremites being placed directlj over the

hydrospire-pores bordering the ambulacra, a theory now
abandoned by all the more prominent writers on the Blastoidea.

The following species are comprised in the genus Co-
dasfpr :

—

'"Cadaster acutus, M'Coy. Carboniferous Limestone,

England.
C. alternatus, Lyon. Upper Helderberg group (Lower

Devonian), Kentucky.

C. americanus, Shumard. Upper Helderberg group
(Lower Devonian), Kentucky.

C. pi/rainidatnsj Shumard. Upper Helderberg group
(Lower Devonian), Kentucky.

*C. trilobatus, M'Coy. Carboniferous Limestone, Eng-
land.

C. Whiteij Hall. Burlington group (Subcarboniferous).

Codaster thus appeared first in the Lower Devonian of

North America, and was represented by three species. It

extended into the Carboniferous Limestone of the same con-

tinent and of the British Islands
;
but we believe it to be un-

known in the Upper Palaeozoic rocks of the continentof Europe.

If the Blastoid described by Messrs. Miller and Dyer as

Codaster jmlchellus^ belongs to this genus, which we very

much doubt, Codaster will then range back in time as far as

the Niagara group (Wenlock).

Codaster Illndei^ sp. nov.

8p. char. Calyx obtusely conoid and wall-sided
j summit

more or less truncated and decagonal ; oral crests of nearly

equal length with the ambulacra. Basal and radial plates

about equal in length, the latter convex, most sharply so in

the middle line ; but the limbs are placed at such an angle

that the union of every two produces a perfectly flat side to

the calyx ; sutures not marked by any dejn-ession
j sinus

rhombic. Four regular oral plates rhomboid and arched,

with a narrow sharp oral ridge, either in the same general

plane with the summit or incliricd very slightly outwards,

* Probably idoutical.

t Joiini. Oiucinuati Soc. Nat. Hist. 1878, t. ii. f. 13.
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unci terminating around the moiitli in blunt processes. Am-
bulacra lanceolate-petaloidj tapering but little, A\'ith a well-

marked food-groove, and another groove on each side sub-

parallel to it. Lying on the lancet-plate between the food-

groove and these lateral grooves are the side plates, that

portion of the ambulacra outside the latter being in all proba-

bility firmly anchylosed outer side plates
;

pinnule-sockets

large. Hydrospire-slits seven in number in each interradius,

half exposed, and one covered by the edge of the adjacent

ambulacrum. Mouth very small; anus rhomboid. Surface

smooth in the example under examination, but probably

ornamented by striaj following the margins of the plates.

Ohs. We are indebted for this interesting species to our

friend Dr. G. J. Hinde, who believes it to be identical with

Cadaster canadensis, Billings (MS.)- The few remarks*
made by Mr. Billings about C. canadensis are quite insuffi-

cient for its identification ,• and we have therefore much
pleasure in associating our specimen with the name of its

discoverer, who lias so earnestly worked in the field of

Canadian palaeontology.

The form of the radial plates, irrespective of other charac-

ters, at once distinguishes C. liindei from C. pyraviidatiis,

Shumard, and therefore probably also from C. americanus of

the same author. The diagnosis of C. Whitei, Hall, partakes

more of a generic than of a specific character; but it also

appears to be a distinct species. The length of the radial

sinuses and ambulacra, and the angle at which they are

inclined to the general plane of the summit, sharply distin-

guish C. alternatitSj l-^yon, from C. Hindei, and give the

two species a very different appearance. Furtlier, in the

summit of the former, when viewed from above, portions of

the inturned upper edges of the radial plates are visible ; but

in C. Hindei the perpendicular position of the sides of these

plates quite prevents their appearing on the ventral aspect,

where nothing is visible but tiie true summit-characters.

Log. and Horizon. Arkona, Ontario, Canada. Hamilton
Group, Upper Devonian (Coll. G. J. Hinde, Ph.D., F.G.S.).

Genus Geanatockixus (Troost, 1850, MS.), Meek &
Worthen (redef. E. <& C. 1882).

Orbiiremites, J. E. Gray (MS.), Syuop. Brit. Mus. 1840, p. G3.
GraHutvcrinites, Troost (MS.), Proc. Amer. Assoc, xldv. Science for

1849, p. G2.

* Amer. Jcurn. Sc. l8l')9, xlviii. p. 7'J.
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Granatocrinus, (pars) Hall, loth Annual Eep. State Cab. N. York,
18(J2, p. 146; (pars) Shumard, Trans. St. Louis Acad. 1805 (.^),ii,

p. 375 ; (pars) Meek & Worthen, Illiuois Geol. Surve}' Report,
1866, ii. p. 274.

Ohs. The mnjority of American palaeontologists have agreed

to distinguish as a separate genus a series of forms having
the general structure of Pentremites Noricoodi, O. & S., P.

melo, O. & S., and P. Sayi, Shumard. To these have been
applied the name Granatocrinus, which was first proposed by
the late Dr. G. Troost as Granatocrinites, the type being the

G. cidariformis, Troost. Neither of these ever became more
than a MS. name; and, according to Dr. Shumard*, the

species is identical with Pentremites granulatus, Romer.
The latter unfortunately is equally little known, having
been described only from an internal cast, no mention being
made of the summit-characters. Under these circumstances,

and for a due appreciation of the generic characters, we are

obliged to seek another type. We believe this may be most
readily found in Pentremites Nortcoodi, 0. & S., not only
from its general acceptance as a typical Granatocrinus, but
as one of the species first referred to this genus.

We believe that Prof. James Hall was the first to use the

name Granatocrinus '\, although Avithout any precise defi-

nition, and after him Dr. Shumard \, who included in it a
larger number of species than have been retained by later

American writers. The first actual description of Granato-
crinus to appear was by Meek & Worthen §, who supplement
their definition by the following remarks :

—" The generic
formula of this group is exactly the same as that of Pentre-
mites, Say, so iar as regards the number andar rangcment of
the pieces forming the body, though the form and proportions

of these pieces are so unlike as to give a very different out-
line and general physiognomy to the entire fossil. They are

therefore readily distinguished from Say's genus, as properly
restricted, by the irregular oval, elliptical, or subglobose torn],

concave or less protuberant base, and much narroAver and
more elongated jiseudo-ambulacral areas, which extend the
entire length of the body, so as to give it more the appear-
ance of an Echinoid. 'ihey likewise present difierences in

the arrangement of the ovarian (?) openings of the summit,
which are more intimately connected with the interradial

pieces, being sometimes excavated one into each lateral

* Trans. St. Louis Acad. ii. p. 375.

t lOth Annual Koport State Cab. Nat. Hist. New York, 180-^, p 146
X Op. at.

§ Illinois Geol. Survey Repta-t, 1806, ii. p. 274.
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margin of these pieces {G. Sa>ji)—or, in other instances,

piercing directly through them, so that each pair appears

externally as a single opening ((r. melo and G. Norwoodi),

though they divide into two distinct canals before passing

entirely through the plates. The typical forms of this genus

also have the interraduxl pieces proportionately much larger

than in the true Pentremites, though this is not a constant

character."

On a comparison of the species thus separated from Pen-

tremites and united under Granatocrinus^ we find that they

belong to two well-detined morphological groups. To the

first of these, having for its type Pentremites N^orwoodi, 0. &
S., we pro})Ose to restrict the name Granatocrinus ; and to the

other, typified by Pentremites Sai/i, Shum., we apply the

name Sc/iisohlastus.

The lancet-plate of an OYd'ma,Yj Pentremites does not fill the

radial sinus, but only occupies its central portion. Between

it and the walls of the sinus therefore a groove is left, at the

bottom of which are the slits of the hydrospires. This groove

is continued from the peristome on either side of the apical

end of each oral piece and down to the end of each ambula-

crum. It is not, however, left open, but is converted into the
" hydrospire-canal " by the side plates, which are wedged in

between the lancet-])late and the walls of the sinus. In the

proximal portions of the ambulacra these walls are formed by
the oral plates, the central ridge of which is sometimes com-
paratively prominent, so as to separate the proximal side

plates of adjacent ambulacra, but sometimes so reduced that

these plates meet their fellows over the top of the oral ridge.

In either case, however, the passage from the peristome be-

tween the lancet-plate and the calycular plates becomes con-

verted into a canal, which is roofed over by the side plates

and opens at the summit by the so-called spiracle. This is

the structure of the summit in Pentremites proper.

In Granatocrinus Norivoodt, and in all the species met
with in British rocks, with one exception, the lancet-plate

almost entirely fills up the radial sinus, and the narrow

hydrospiral canals are continued upwards through the suhstance

of the oral jy^iftes^, opening externally usually by five, but in

one case (^G. llojii) by ten, apertures f. Most of the other

* This structure was oi-igiiially described by Dr. C. A. White la G.

Norwoodi (Boston Journ. IN at. Hist. 181)3, yH. no. 4, p. 483).

t We have a specinieu of G. Noncuodi iu ^vhich cue of the oral }>lates

is pierced by two spiracular openings instead of by one only. This is the

natural condition of four of the oi'al plates of the Ijritish G. llojii, the

fifth one having a large anal spiracle as in all the species of this genus.
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American species referred to Granatocrinus^ as G. melo and

G. Sai/i, have ten notches in tlie sides of the oral ])lates,.

instead of pores, and will constitute our genus Schizohlastus.

The species forming Granafocrinas so emended are
^
the

foUowinir :

—

o

I. Tijjjical Sjyecies.

G. Norwoodi, 0. & S. Burlington Limestone (Sub-

carbon iferous) , lo vva.

G. ellijyti'cus, Phill. Carboniferous Limestone, England.

G. derbiensisj Phill.
,, „ ,,

G. orbicularis
J
Phill.

,, „ ,,

G. campanulatuSj M^Coy. „ „ ,,

^ G. pistfbrijus, sp. nov.
,, ,, ,,

G. 21%'oi/i, sp. nov. „ ,, ,,

IL Aberrant and Doubtful Species.

G. elongatus, Phill. ; G. liofii^ sp. nov. Both from the

Carboniferous Limestone.

The form and general appearance of the calyx presents a

remarkable uniformity of type throughout the species which
we have restricted under the name of Granatocrinus. Two
broad divisions may be traced—the lirst after the type of G.
Norwoodi^ the second after that of G. ellipticus. In the first

the form is subglobose ; and, includes all the British species

except the one named. The latter forms a division of itself

and is elongately elliptical.

Tiie summit is more or less flattened in all, or even at times
a little depressed. The base is usually small, flattened^ or

concave, ilie amount of the concavity varying according to

species, the basal plates never being visible \n a side view :

in Q. Norwoodi it is narrow and deej), in G. orbicularis

broad and shallow, the same in G. ellipticus, rather deeper in

G. derbiensis, broad and almost flat in G. canipanulatus, in

fact broader in this species than in any other.

The proportions of the radial and oral plates of GranatC'
crinus vary considerably ; some species have large radials

and small orals, others small radials and large orals. Generic
subdivision has before now been attempted according to the
relative sizes of these plates

; but, as Messrs. Meek and
W'orthen have very justly observed, speaking of tiie orals in

particular, " there are so many gradations in this character,

liowever, that it does not seem to be possible to make it a
means of separating the species into two well-defined sec-

* These will be deserib,.cl in our more exteudod work on the Blastoidea.
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tions "*. In this we entirely concur. G. Noriooodi possesses

very large radial plates, extending- from the edge of the

hollow base almost to the very apex of the calyx, and corre-

spondingly small orals. On the other hand, in the British

species, although the radials maintain their general superiority

of size in all but one species, the orals are larger than in the

American type. A gradation, however, is traceable in G.

j)isifbrmtSy in which they are smallest, to G. orbiculan'Sj

which possesses the largest oral plates with the exception of

G. derbiensis. In the latter they attain an inordinately large

size, the radial plates being only just sufhciently high to en-

close within their sinuses the distal ends of the long ambu-
lacra. The spiracles o])en in all the species, whether the oral

plates are large or small, on the mamillary projections at the

apices of the latter t ; but in G. jn'styonnis they are bounded
externally by nodular elevations of the plates. Dr. C. A.

White has shown that the anal Sjiiracle in G. Noriooodi is

bordered on the outer side by a solid ])rojection formed by a

part of the oral plate \. Meek and Worthen suggested tlurt

the anal plate consisted of three pieces § 5 but we have not

met with any evidence contirming this view.

The ambulacra of Granatocrinus are always long, curved,

and narrow, and reaching to the base—the calyx usually

resting, when placed on its base, on the distal ends of the

ambulacra. This appears to be an essential character of the

genus, and is one of the points in which it agrees with Schizo-

hlastus. The side plates in the ambulacrum of Granatocrinus,

unlike those of Peutremites, do not lie against the sides or

edge.s of the lancet-plate, but actually upon it, so as to conceal

the greater part of it. The portion left exposed is the crenu-

lated ridge of the lancet-plate, bearing the zigzag ambulacral

or food-groove. This is the structure in G. ellipticus, G.
cam^yaimlatitSj G. orhicidaris, and G. derbiensis, whilst in

G. Noricoodi it is perhaps more exposed than in any other

species we have as yet been able to refer to this genus. The
side plates are variable in number according to species (from

twenty to eighty), and are usually transversely elongated.

The ambulacra are at times deeply impressed within the

prominent edges of the radial forks.

A good deal of variation is shown in the formation of tJie

pores. In G. orbicularis they are enclosed between the mai-gin

* Illinois Geol. Report, ii. p. 275.

t First pointed out in G. Norwoodi by Owen and SLuuiard (Joiirn.

Acad. Nat. Sciences Philadelphia, 1850, ii. pt. 1, p. 64).

X Boston Journ. Nat. Hist. 180-3, \ii. no. 4, p. 483.

§ Illinois Geol. Surv. liep. 187J3, p. 465.
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of tlie radial, the lower margin of the side plate above, and the

upper oblique margin of the outer side plate, and are, roughly

speaking, triangular in shape. The result of this is that the

pores are excavated wholly in the outer side plates ; but in G.

ellipticus a slightly different arrangement is met with. Here
the pores are excavated out of the side plates themselves, the

upper edge of the outer side plates being quite straight and not

at all cut into. In G. campanulatus the pores are scarcely

excavated in the ambulacral plates at all, but are almost wholly

so in the edges of the radial plates. There also appear to be

slight modifications in the arrangement of the sockets placed

on the side plates. In G. orbicularis they terminate narrow
grooves which arise from the lower sutures between the side

plates and the outer side plates, running almost straight on to

the centre of each side plate. There is a similar structure in

G. elongatus^ a somewhat aberrant form, which will probably

have to be referred to the present genus. Bat in G. ellipti-

cus the groove communicating with the socket arises from
the suture separating the side plates themselves, and must
have been in direct communication with the pore.

We have come to the conclusion that in Granatocrinus, as

understood by us, there is no under lancet-plate, as there is

in Peutremites and Orophocrinus ; and we are glad to find our-

selves in accord with Messrs. Wachsmuth and Springer on
this point *.

In Granatocrinus the hydrospires are few in number. G.

Norivoodi possesses two on each side of an ambulacrum,
whilst G. campanulatus, G. orbicularisj G. ellip)ticus, and
G. derhiensis have only one each. The abnormal species G.
elongatus, to which we shall refer further on, possesses three

on each side.

The central aperture and spiracles in the type species G.
Norivoodi, as originally pointed out by Messrs. Owen and
Shumard, are closed by a conical integument of small plates f;
but our researches amongst the British species have not
rewarded us by the discovery of a similar feature. Through
the disinterested kindness, however, of Mr. Charles Wachs-
muth we have been afforded the opportunity of examining
some fine examples of G. Nortooodi in that condition. It has
also been pointed out by Dr. C. A. White that in the same
species this plated integument passes down and covers the
central food- groove of the ambulacra %•

* ' Revision,' pt. 2, t. xx. f . 6.

t Joum. Acad. Nat. Sciences Pliiladelpliia, 18-jO, ii. pt. 1, p. Go; also
see Shumard, in Swallow's Missouri Geol. Report, \6bb, p. 186.

X Boston Journal, I.e. p. 484; see also Meek and Worthen, Proc. Acad.
Nat. Sciences Philadelphia, 1809, p. 8-3.
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The caljx in Granatocrinus is hio-]ily ornate. Concentric

strige, often becoming reticulate, or fine granules arranged in

lines, cover the plates.

We append a list of doubtful species of " Pe.ntremites^''

which we have been unable to refer either to Granatocrinus

or to SchizohJastus. We have not seen specimens of any but

the first mentioned ; and though figures have been jmblished

of some, they are of as little use as most of the specific diag-

noses for the determination of the generic affinities of these

doubtful forms :

—

Pentremifes ancjularis^ Phillips. Carboniferous Lime-
stone, England.

P. curtus, Siiumard. Archimedes Limestone (Subcarbo-

niferous), Missouri.

P. Shumardt^ M. & W. Burlington group (Subcarbo-

niferous, Iowa.

P. Bceiner}\ Shumard. Chemung group (Upper Devo-
vian), Missouri.

?P. cahjce^ Hall. Hamilton group (Upper Devonian),

W. New York.

?P. /er/nr, Hall. Hamilton group (Upper Devonian),

W. New York.
?P. hfcorias^ Hall. Hamilton group (Upper Devonian),

W. New York.

?P. mctia^ Hall. Hamilton group (Upper Devonian)
;

Moscow, New York.

P. cornutus^ M. & W. St.-Louis group (Subcarbonife-

rous), niinois.

P. fjranulatus, lloemer.

P. lotohlastuSj White. Subcarbonifcrous, Arizona.

We possess in our English Carboniferous Limestone a

species, Pentremites elongaius^ Phillips, which is to all intents

and purposes a Granatocrinus, so far as general appearance

goes. The ambulacra, however, are relatively wider than in

a typical Granatocrinus; and the spiracles are formed more
after the type of Pentremites proper. The contracted apex and
base, with concavity of the latter, the long curved ambulacra,

long radials, and small orals, correspond nevertheless so

closely witli those of the former genus that we feel somewhat
undecided at present whether to place it there or frame a

separate genus for its reception.

In its emended form Granatocrinus is strictly confined to

rocks of Carboniferous age—one species being found in the
United States of North America, and six in England. On the
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other haivi, tlie number of American species may at any
moment be auo-mcnted by one or more of the doubtful ones.

Further, if certain forms described by Prof. James Hall are

subsequently found to be referable to this type, the genus will

have commenced its existence in the Upper Devonian of North
America.

Genus SCHIZOBLASTUS, gen. nov.

Gen. char. Calyx resembling that of Granatocrimis in form
and composition of the ambulacra. Oral plates of variable

size, but usually small. Spiracles double, being linear or

oval clefts between the lancet-plate and notched edges of the

orals, further removed from the peristome than in Pentremites^

and not floored by the oral plates (as in the latter genus)
;

those in the anal interradius may or may not be confluent with
the anal aperture.

Obs. That some restriction of the then existing genus
Granatocrimis was felt to be necessary by American palaeon-

tologists may be gathered from the following remarks by
Messrs. Meek and Worthen, who, speaking of Pentremites

melo and P. projectus^ say, " Both of these forms differ from
the typical species of Pentremites ^ in having each pair of

ovarian openings distinctly separate, instead of closely united,

with merely a thin septum between .... They constitute a

subgenus of Pentremites "*. The form of the calyx in Schico-

hk'.stus is, as a rule, pentagonal subglobose, or melon-shaped,
and when viewed in section is either simply pentagonal, as in

8. Sayi, or imperfectly decagonal, as in S. melo^ S. meJonoides^

or S. missouriensis. The summit and base are much con-

tracted when compared wdth the apices of other genera. The
former is, generally speaking, to some extent flattened, whilst

the latter varies between very concave, truncate, or sliglitly

protuberant. In S. melo, S. Sayi, 8. melonoides, and 8.

missouriensis the concavity is but slight, in some individuals

so much so as to appear almost flat, whilst in *S'. ylaher it is

broad and apparently truncate. On the other liand, in 8.

granulosus the base is deeply concave, the radial plates being
quite hidden in the depression, so that they are invisible in a
side view. A similar concavity also exists in 8. pisum.
Lastly, in 8. neglectus and 8. projectus the base projects to a

greater or less degree, and is visible when the calyx is placed

in an erect position before the observer.

The radial plates resemble those of Granatocrinus by their

extreme variability in size. In 8. melo, 8. melonoides, and

* Proc. Acad. Nat. Sciences Philadalpliia, 1861, p. 142.
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S. projectus they are verj large, extending through all but

the whole length of the caljx. Those of S. Sa>/i\ on the con-

trary, are exceedingly short, extending upwards only suffi-

ciently far to enclose the distal ends of tlie long ambulacra in

their forks or sinuses. • In *S'. (jlaher and 8. missouriensis the

radials are again short, but not quite to the same extent as in

/8'. Sa>/i, whilst in the former they are much incurved below,

to assist in forming the truncate base. The radial sutures are

placed in concavities or re-entering angles of the calyx in S.

melo^ and, to a certain extent, in S. missouriensis, giving to

the entire body a markedly lobate appearance, and to the cross

sections a roughly decagonal outline. The oral plates of this

genus have no depressed apical tongues more or less divided

by a median ridge into two lateral halves, each of which
forms the Hoor of a spiracle, as is the case in Pentremites.

The size of the orals is naturally in inverse proportion to

that of the radial plates. For instance, they are very small in

S. melo, S. melonoidesj and S. projectus, and confined quite to

the summit. They are comparatively small again in S. pisum,

but of medium size in S. glaher and S. granulosus^ and more
than one third the length of the body in S. neglcctus. In 8.

8ai/ij on the contrary, the orals reach their extreme limit of

size, to compensate for the diminished radial plates. This

species occupies the same position in 8chizoblastus that G.

derhiensis does in Granatocrinus, the relation of the two sets

of plates in question affording a very marked point of resem-

blance between the two genera.

The spiracles are oval or linear slits, one on either side of

each ambulacrum, but situated at a relatively greater distance

from the centre than those of Pentremites. The hydrospire-

cleft between the edge of the lancet-plate and the side of the

radial sinus is roofed over and converted into a canal by
the side plates, the outer faces of which rest against the

straight edges of the orals at the proximal ends of the ambu-
lacra. These straight edges, however, are not continued right

up to the peristome. Some little distance before reaching it

they bend inwards towards one another, and then curve out-

wards again before converging towards one another at the

apex of the plate. At these points, therefore, the hydrospire-

clefts are slightly wider than at the more distal parts of the

ambulacra ; and as the latter decrease in width the side plates

fail to fill up the gap between the lancet-plate and the orals,

which is thus left open as a spiracle, and is not closed by the

summit-plates when these are present. The spiracles of

8c]uzuhlastus, speaking generally, are much more outside the

orals than those of Pentremites. It is well shown in 8. 8ai/i,
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where the anus perforates one of the oral plates, while the

spiracles are partly formed by notches in its side*. The
spiracles vary but little in size, and, as a rule, are very small,

as in S. i^isuvij S. neglectuSj S. melo, &c., but of lai'ger size

in S. glaher. The anal spiracle is always very dispropor-

tionate in size as compared with the others. It is frequently

bounded on its outer margin by a tubercle or boss of greater

or less elevation, as in H. neglectus^ S. granulosus , and S.melo.

The anal opening is said to be circular in S. pisum, ovate in

S. Sagi'y and pyriform in S. vielo. The summit of S. meJo

presents some departures from the type described above, which
approximate it to Pentremites proper. This is especially marked
in specimens wdiich have the side plates in situ at the central

ends of the ambulacra. A wide median ridge rising from the

apex of each oral plate separates two spiracular openings,

which are apparently constructed upon the same type as those

of PentremiteSy viz. floored by oral plates and leading into a

hydrospiral canal, roofed in by side plates.

The real state of the case, however, is as follows :—The
lancet-plate is separated from the radial plates by the thick

upper edge of the inner wall of the hydrospire-tubes. J\l inute

cross pieces between this plate and the sides of the radials

convert the hydrospire-cleft into a canal opening externally

by pores between these cross pieces, whilst the side plates,

resting on the latter, alternate with the pores as usual But
this hydrospire-plate terminates at the oro-radial suture ; and
at the central end of the ambulacra the lancet-plate comes into

direct and continuous contact with the orals without leaving

any intervening pores, although the side plates rest on it as

usual. Between the converging edges of the lancet-plate and
the large notches in those of the oral plate at its sides are the

spiracular openings, which lead downwards beneath the lancet-

plate into the hydrospiral canal, and are not floored by the

oral plates, as are those oi. Pentremites. But the anal spiracle

* The peculiar manner iu which the spiracles of Schizohldstus ara^
formed is excellently shown iu Wuchsmuth and Springer's figurci oi
S. Sat/i (Revision, ii.). But we cannot at all acquiesce iu their in-

terpretation of the calycular plates of this type. It is generally supposed
to have large orals which form the greater part of the calyx. The above-
named authors, however, limit their name to small rhomboid pieces im-
mediately round the summit, which we take to be merely the apical ends
of large oral plates. Further, they represent a suture as occurring below
these tongues and the great plates outside them, which they indicate as

the fork-piece (radials). We cannot, however, make out either this

sutui-e or the iuterradial one represented by them as between the two
limbs of adjacent radials ; for the latter occupies tlie middle line of what
we, like earlier writers, take to be large deltoid or oral plates.

Ann. d; Mag. N. Hist. Ser. 5. l^ol. ix. 18
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is so large as to remove all trace of the broad median ridge

separating the two spiracles at the sides of the corresponding-

oral plates
;
and the lateral tubes are therefore fused with the

anus into one large anal spiracle—a character which increases

the resemblance between the summit-structure of this species

and that of Pejitremifes proper. Except in 8. melo, the spiracles

of Schizohlastus are at the sides of the proximal side plates,

whilst those of Pentremites are between the latter and the

mouth.
We have not succeeded in ascertaining whether or not the

lancet-plate is double, as in Pentremites
; but we believe that

it is not. In S. Hayi it is undoubtedly traversed by three

canals, one being that of the ^vater-vessel. The nature of the

other two is not at present clear to us ; but we hope to discuss

the question fully in our larger work. The side plates in

Schizohlastus rest on the lancet-j)late, ])artially hiding it from

view, and not simply against it as in Pentremites.

It is scarcely visible in S. inelonoiclesj S. 2}isitmj and S. neg-

IcctuSj rather more exposed in ^S'. melo, and still more so in

S. Sayij in which it occupies the median third of the ambu-
lacrum. The side plates vary from about twenty to eighty

in number on each side of the ambulacrum. They number
about twenty-six in S. ^^ifton, from twenty-tive to thirty in S.

iierjlectusj 8. glaher^ and 8. gramdosus^ and eighty in 8. 8aiji.

Outer side jilates are unknown in 8. melonoidesj 8. lyisuin, 8.

neglectusj and 8. gJaber.

We are acquainted with the number of hydrospires in only

8, 8ayi, in which there are four on each side.

Not unfrequently a sulcus of variable depth occurs on each

side the ambulacra, between the ends of the side plates and
the edges of the radial sinuses. The ambulacra are either

on the same level with the general surface of the calyx, as in

8. 8ayi and 8. projeclus^ or a little below it, as in 8. granu-
losus.

The surface of the plates in 8cJ/izohIastiis is usually highly

^ornate; but 8. glaher is described as smooth. The species

definitely included in this genus are :

—

Pentremites melo, Owcxi and Shumard. Subcarboniferous,

Iowa, Missouri, Illinois, &c.

P. 8ayi, Sliumard. Ditto.

Grancttocrinus melonoides. Meek & Worthen. Burling-
ton group (Subcarboniferous), Iowa.

G.j^i^um, Meek & Worthen. Burlington group, Iowa.
G. neglectus, Meek & AVorthen. Ditto.

G. glaber, Meek & Worthen. St.-Louis group, Illinois.
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Granaiocrinus granulosus ^ Meek & Worthen. Keokuk
group (Subcarboniferous), Illinois.

Pentremites missouriensisj iSliumard. Chemung (Devo-
nian), Missouri.

Granatocrinus 2vqjectus, Meek & Worthen. Burlington
group (Subcarboniferous), Iowa.

Pentremites Potte.ri^ Hanibach. Ditto.

With the exception of one species, S. missouri'ensis, which is

found in the Chemung group (a division of the North-Ame-
rican Devonian), the whole of the species are of Carboniferous

age, and confined to America.

Genus TeoostocPvINUS, Shumard, 1865.

Troostocrinvs, Shumard, Traus. St. Louis Acad. 1865, ii. p. 384 (note)
;

Meek & Worthen, Illinois Geoi. Keport, 1873, v. p. 507.

Ohs. This genus was proposed bj Dr. Shumard, in his

useful Catalogue of North-American Palseozoic fossils, for

subfusiform species o1 Pentremites^ after the type of P. Rein-
wardtiij Say, possessing a slender outline, triangular base,

and linear ambulacra. The genus was never described in

detail, but was adopted by Messrs. Meek ahd Worthen pro-

visionally. To it they ascribe species with a triangular base,

flattened on all three sides, a narrow fusiform body, elongate

and tapering below, and narrow ambulacra.

Dr. Shumard's remarks arc as follows :
—" There appear

to me good reasons for removing this and other subfusiform

species, as Pentremites Peinxcanltii^ P. lineatus^ P. hijpyra-

midalis, P. Wortheni, and perhaps P. Grosvenorij from among
the Pentremites, and grouping them together in a separate

subsection under another name. These and allied forms are

remarkable for their slender subfusiform shape, linear pseud-
ambulacral fields, triangular base, and simple summit-struc-

ture. These external differences would seem to imply cor-

responding modifications in the internal economy of the animals

of more than specific importance. If, from a more thorough
study of such species, it should be deemed advisable to separate

them from the genus Pentremites, I would propose the name
Troostocrinus for the group," &c.*
In this proposal we entirely concur ; but as our acquain-

tance with the genus depends simply on the structure of T.

Pieimoardtii and T. lineatus, we shall confine our descriptive

remarks to these species. The most important morphological

difference between Troostocrinus and Pentremites lies iu the

* Loc. cit.

18*
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structure of the spiracles. Those of Troostocrimts are at the

sides of the proximal side plates, as in Scln'zohlastus, while

those of Pentremites are between the proximal side plates and

the mouth. The spiracles, more especially those of T. Uneatus^

are intermediate in structure between those of Pentremites and

the American species of Oropliocrinus. The distal portions

of the ambulacra resemble those of a Granatocrinns, the

lancet-plate and its superposed side plates almost completely

fillinf^ u]) the radial sinus, so that the hydrospiral pores are

small and inconspicuous. Towards the summit, however, the

width of the deep radial sinuses increases considerably, while

that of the ambulacra decreases a little, and the side plates do

not meet the orals. The hydrospiral canals therefore open

out into linear spiracular apertures, those of the anal side

being nearer the centre than, and quite distinct from, the anus.

If the distal portion of the lancet-plate were in continuous

instead of interrupted contact with the sides of its radial sinus,

T. Uneatus would have the same form of respiratory openings

as Orophocrinus gracilis, M, & W. sp., a slit extending for

a short distance along each side of the ambulacra.

On the other hand, if the summit were rounder, the radial

sinus shallower,, and the spiracles shorter and wider, Troosto-

crinns would be essentially a Pentrcmite with narrower am-
biilacra than usual. Therein lies the difference between the

two types, and also between Troostocrimts and Pentremitidea.

We believe that this form of spiracle, coupled with the chci-

racters indicated by Dr. Troost, Avill prove to be of generic

value; and we propose to adopt Troostocrimis accordingly.

The peristome is more contracted in T. Peinwardtii and T.

Uneatus than in almost any other Blastoids. The oral plates

are very minute, entirely coniined to the summit, as well as

inconspjicuous, like those of Pentremitidea and Phcenoschisma.

The ambulacra are deeply set in the radial sinuses, but deeper

in T. Uneatus than in the other species. The side plates are

few in number in T. Peinivardtii, but much more numerous
in T. Uneatus. The lancet-])late is almost entirely concealed

by the side plates, as in some species of Granatocrinus and
HcliizohJastus. In T. Uneatus it contains three canals ar-

ranged in a triangle, similar to those of Scliizohlastus. The
hydrospires, in the only two forms in which we have seen

them, are three or four in number on each side ; T. Reinioardtii

possesses three, and T. Uneatus four.

The following is a full list of the species which will pro-

bably be comprised in IVoostocrinus'^:—
* We are acquainted by examination with the two type species only,
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Pentreinites Inpijramidalis^ Hall. Keokuk limestone

(Subcarboniferous) , Missouri.

P. clavatus^ Hambach*. Subcarboniferous, Illinois.

P. Grosvenori^ Slmmard. Archimedes limestone (Subcar-

boniferous) , Indiana.

P. lineatus^ Shumard. Encrinital limestone (Subcarbo-

niferous) , Illinois.

P. Reinwardtii^ Troost. L. Helderberg group (Upper
Silurian), Kentucky.

P. suhcylindrica^ Hall. Niagara group (Upper Silurian),

Ohio.

P. suhfnaicatus, Hall, Hamilton group (Up. Devonian),

Iowa,

P. Woi-fheni, Hall. Keokuk limestone (Subcarboni-

ferous), Iowa &c.

If all the above species are rightly placed under Troosto-

crt'nus, the genus then made its first appearance in the Upper
Silurian, reappeared in the Upper Devonian, and culminated

in the Carboniferous. We are not acquainted with any
Troostocrinus from the Palreozoic rocks of this country or of

the continent ; so that it appears to be entirely an American
genus.

Genus Orophocrinus, Von Seebach, 1864.

Oro2)hocrimis, vou Seebacli, Nachr. k. Gesellsch. zu Gottingen, 1804,

p. 110.

Codonites, Meek and Worthen, Proc. Acad. Nat. Sci. Philadelphia,

1809, p. 84 (note) ; Meek aud Wortheu, Illiuois Geol. Survey Report,

1873, V. p. 403.

Ohs. Von Seebach was the first to point out the distinction

of this generic type from that of the ordinary Peutremites

;

and although it received the name Codonites five years later,

we feel bound to follow Ludwig and Zittel in using Von
Seebach's name rather than that of the American authors.

Both chose for their type the Pentremites stelUforiiiis^ Owen
and Shumard.
The second description by Meek and Worthen is sufficiently

explicit to make it unnecessary for us to redescribe the genus
;

we need only at present point out a few of its peculiarities,

more especially in connexion with the European species.

But two species of Oropliocrinus are at present known,
both of them from the American Carboniferous series, viz.

T. Reimvardti and T. lineatus ; but the other species agree so well in form
and outline with these, that we can hardly duubt their generic identity.

* Non P. davatus, Schultze, Devonian, Eifel,
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0. stelNformis, O. & S., sp., and 0. gracilis, M. & W. In

European rocks of corresponding age five species are now
known to occur. There are two British BUistoids referable to

this type, ahz. Pentremites injiatus, Phillips, and P. pentan-

gularis, Miller, sp., wliilst the other three are met with in

the Carboniferous Limestone of Belgium

—

Pentremites Puzos^

Mlinster, P. Orhignyanus, de Koninck, and P. Waterhousianus^

de Kon. The first two of these are somewhat aberrant forms,

presenting considerable difterences from the American species,

which approximate them to Plucnoschisma and Cadaster.

The gap, however, is bridged over so completely by O. in-

flatus, Phillips, sp., and 0. WaterJwiisianus, de Kon., sp., that

we have no choice but to refer thera to this genus.

Orojyhocriinis differs from Pentremites proper, Granatocriniis^

Schizublastus, Pentremitidca, and probably also from Troosto-

crinus nnd TricceJocrinus, in the absence of marginal pores to

the ambulacra and of circumoral spiracles. The place of tliese

organs is taken by the ten elongated slits which run parallel

or subparallel to the ambulacra. Further, the anal aperture

of OrvpJiocrimis is sepai ate and distinct from these hydrospiral

openings, having no coimexion whatever with the latter, as is

the case with the fifth or complex s|)iracle of the genera men-
tioned above. Lastly, tlie orals, in consequence of the absence

of distinct spiracles^ are imperforate. Orophocrinus thus pos-

sesses only one series of openings leading to the hydrospires,

viz. the ten elongated slits bordering the ambulacra. The appa-

rent difference in number between the latter and the five spiracles

of a Pcnticmite is lessened when wc recollect that in the last-

named genus the spiracles are divided internally by a septum,

whilst in Schizohlastus they are separately developed and
correspond in number to the hydrospire- clefts of Orophocrinus.

In the widening of these clefts in the Belgian species, O.

puzos, Miinster, sp., and 0. Orbignyanus, de Kon., sp., and
the partial exposure of the hydrospire-slits, we see a fore-

shadowing of the conditions met with in Pluv7ioscMsma and
Codaster. In both these genera there is likewise a separate

anal aperture, whilst the anal interradius bears hydrospire-

clefts in Phamcschisma and OrojjJwcrinus, but not in Codaster.

A tendency towards the form of the true Pentremite is ex-

hibited by one species in particular, the O. gracilis, M. & W.*,
more than in any of the others. Although possessing the cha-

racteristic features of OropJiocriiivs, the upper portion of the

calyx is much higher and less depressed than in the typical

O. steUiformis. It also bridges over the gap between the

American and Euroj)can species
;

for not only are the hydro-

* Loc. at. V. t. 8. f. 6.
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spire-clerts in the latter much wider than in the former, but
they are also contiguous to the ambulacra, without tha inter-

vention of a part of the radial plate.

D'Orbignj's Bimorphicrinus^'^ is undoubtedly congeneric

with Orophocrinus. In the original definition it is said to

have only two row^s of plates ; but de Koninck has since

shown t that it was founded on Platycrinites pentangularis^

Miller, which he considered a Pentremite deprived of its

oral plates, whilst we hope to definitely show its relation to

0<i>i)!iocrinus.

We agree with the late Mr. Billings in regarding the struc-

ture of Orophocrinus as of more than generic importance when
compared with that of other Blastoids

; and we follow Meek
and Worthen, as does Zittel, in regarding Orophocrinus as a

Blastoid and not a Cystidean, as it was asserted to be by
Billings :|:. He seems to have been led to this conclusion by
the discovery of specimens with the peristome closed by
minute plates, and by his peculiar views as to the mouth being

confluent with the anal aperture. The absence of hydrospire-

pores and spiracles we believe to be points of the greatest

structural importance within the Blastoidea, but not sufficient

in themselves to eliminate Orophocrinus from that class.

The oral plates, except in well-weathered specimens, are

difiicult to see, but are usually acutely arrowhead-shaped

(0. Waterhousianus, O. gracilis, and 0. Orbignyanus)^ or

double diamond-shaped, with a constricted middle, as in 0.

sieUiforinis. The anal aperture is large, and either oval, as in

the last-named species, or elongately and roundly triangular.

In 0. stelliformis it also has an outer raised margin ; but we
have not observed any tube or small proboscis as described in

this form by Messrs. Wachsmuth and Springer §.

The ambulacra are linear in all but 0. Orhignyanus^ where
they broaden out, and they possess only one groove, the food-

groove, not three as in CoJaster. We have not succeeded in

detecting any sign of outer side plates, unless it be in 0. Or-

hignyanus ; but of this we cannot be sure. Meek and Worthen
say they are unknown In O. stellifonnis '^ but they appear to

figure them in O. gracilis\\. The length of the hydrospire-

clefts is a variable character. They are shortest in 0. stelli-

formis^ but extend nearly the whole length of the ambulacra

in 0. Waterhousianus and 0. pentangular is , and c^nite that in

0. inflatus and 0. Orhignyanus. As before stated, no true

spiracles are present ; but the clefts enlarge upwards towards

* Prodrome de Pal. 18-lU, i. p. lo5.

t Rech. Criuoides Terr. (larb. Belgique, p. 19J.

I Americau Jomn. Sc. 1870, i. p. 2o4. § Revision, pt. 2,

II
Iliiuois Geul. Siirv. Report, lb73, v. t. 8. f. 6,
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the peristome and form a kind of spm-ious spiracle ; this is

particularly noticeable in 0. stdh'formis. The lancet-plate

appears to be exposed in all the species in its u])per part; but

towards the distal extremity the side plates meet in the middle

line and close over it, the amount of covered surface varying*

according to species.

The side ]ilates are very numerous in O. injJafus and 0.

pentangulan's ; but the state of preservation of our specimens

does not permit of the actual number being ascertained. 0.

steliiformis is said to possess fifty; and twenty-two exist in

0. gracilis. There are at least twenty-five in 0. Waier-

lioiisiaims, and something under twenty in 0. Orhignyaniis.

The hydrosplres, so far as we are acquainted with them, vary

from ibur to eight. There are five in 0. sfcllifbrviis, from

seven to eight in 0. ivflahis and O. jx^ntanguJaris^ and at

least four in the two Belgian species.

We have not observed in either of the European species a

plated ])eristome as described by Dr. C. A. White* ; but we
entertain little doubt that it existed in the perfect form.

The following are the species we refer to Orojiiliocrinus

:

—
Codonites gracilis, M. & W. Burlington group (Sub-

carboniferous), Iowa.

Pcniremites ivjiatus, Gilb. Carboniferous Limestone,

England.

P. Orhigvyanus, de Kon. Carboniferous Limestone;
Belgium.

Plaiycrimis jyenfavgidai'is, Miller. Carboniferous Lime-
stone, England.

Pcnlrouites jmzos, Minister, Carboniferous Limestone,

Belgium.
Codonites steJJiformisj O. & S., sp. Burlington group

(Subcarboniferous), Iowa &c.

Pentrernites Watcrliousianus, de Kon. Carboniferous

Limestone, Belgium.

From the above list it wdll be seen that Oropliocriims is

entirely confined to rocks of the Carboniferous ])eriod, occur-

ring, hoAvever, in those of Britain, Belgium, and America.

It thus has a wider geographical distribution than any of the

other genera occurring in Britain, Granatocrinus being as yet

unknown on the continent, while the Pentremitidea of Spain,

the Eifel, and the American Devonian rocks does not occur in

Britain; and PJta nosclusrna of England, Belgium, and S])ain

is but very doubtfully recognizable among the American
Blastoids.

* Boston Journ. Nat. Hist. 18(>3, vii. p. 480.
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XXVI.

—

Farther Observations on Kammplatten^ and Note
on Ctenoptychius pectinatns, Ag. By TilOMAS Stock,
Xatural-Iiistory Department, Museum of Science and
Art, Edinbur.a-li*.

[Plate VIII. fio's. 1-4 «.]

Mr. T. p. Barkas, F.G.S., lias, with great kindness, allowed

me to examine the entire series of Kammplatten contained in

his cabinet. Three of them are of interest, and deserve careful

description.

No. 6t (Plate VIII, fig. 1, nat. size, and fig. 1 a, twice nat,

size). Length 11 lines
;
originally it was somewhat longer.

Lamella 4 lines, greatest breadth 2 lines ; convex on the upper
surface, concave on the lower. The pectination is very fine.

Along the middle line there is a series of about eighteen

minute punctures. The handle is noticeable for its great rela-

tive length ;
along two thirds of its course it is directed to-

Avards the pectinated edge of the lamella ; it then bends away
from it at a very obtuse angle till it is cut oflf by the edge of

the slab. Its exposed margin is fringed by a very narrow
and slightly raised border (see PI. VIII. fig. 1 a), which, when
examined by the lens, is seen to be broken up into a series of

coarse denticulations, which pass at intervals into more or less

prolonged ridges. There ore dubious traces of a border on the

opposite margin, seen in the matrix where the extremity has

been broken away.
Horizon. Low-Main seam, Coal-measures, Northumber-

land.

Locality. Newsham.
Collection of Mr. T. P. Barkas, F.G.S.

No. 7 (PI. VIII. fig. 2, nat. size, and fig. 2 a, twice nat.

size). Length 4 lines; greatest diameter of the lamella

1 line. The lamella is pectinated along the lower two thirds

of its margin ;
the denticles are about seventeen in number

;

they are the marginal prolongations of striaj, whose origin can
be traced back to an indistinct ridge which is continuous with
that of the handle to be described. The strice and their den-
ticular terminations all take a parallel but distinctly oblique

direction. The handle (see PI. VIII. fig. 2 a) is short (1^ line),

* The first part of tliis communication was read before the Ediuburfh
Geological (Society, Jan. 19, 1882.

t The numbers are continuous with those of the preceding paper on
the same subject, ' Annals/ Aug. 188], p. 95.
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broad, and divided longitudinally into two areas ; the one is

formed by a depression, which follows the curve of the

handle to its junction with the pectinated margin of the

lamella, the other by an elevated ridge, which occupies the

remainder of the surface.

Same horizon, locality, and collection as the last.

No. 8 (PI. VIII. fig. 3, nat. size, and fig. 3 a, twice nat.

size). Length 5 lines
;
greatest width of the lamella 1^ line.

The lamella and handle form distinct areas, as in ail the

specimens so far observed. The lamella is feebly denticu-

lated on one margin. The denticles are about eleven in

number, more horizontally directed than in No. 7, and appear

to be the slightly prolonged terminations of striaj, wdiose course

cannot be observed very far back. The lamelhi, like those of

No. 6 and No. 2 of the preceding paper'^", and in the same
relative position, is marked by a series of about fifteen punc-
tures. The handle (see PI. VIII. fig. 3 a) is short (2 lines),

broad, and thick. It rises gradually from the plane of the

lamella, and terminates abruptly in an elevated polished boss
;

close to but beneath it there is a rather deep depression
; and

also close to it, but rather to the underside of it, a much shal-

lower depression can be detected by the aid of the lens. On
the handle, near where it enters the lamella, there are a

few coarse striae, which terminate about halfway across

towards the non-pectinated aspect of the specimen in slightly

elevated denticular prominences. Obscurer indications of

these striffi and their denticular terminations can be observed

along nearly the whole of the length of the handle.

Same horizon, locality, and collection as the preceding.

A further examination of the black-band ironstons of Burgh
Lee, near Edinburgh, has resulted in the discovery of several

specimens, referable for the most part to the form tlescribed as

No. 5 in the preceding paper. One of them, however, is of

sufficient interest to be worthy of separate description.

No. 9 (PI. VIII. fig. 4, nat. size, and fig. 4 a, twice nat.

size) . Length 5 lines
;
greatest width of the lamella 1^ line.

The lamella is damaged along the denticulated (?) margin, so

that it is impossible to say what was its original shape. The
handle is 3 lines long, much broader than that of the rest of

my specimens from the same locality, long in proportion to

the entire length of the ]jlate, and tapering to a rounded ex-

tremity. A prominent elevation occupies the centre of the

handle, is broadest where it enters the lamella, and gradually

tapers to a fine point in the opposite direction.

* Op.Jatn C'it. p. 94; pi. vi. tig. 2.
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Horizon. Carboniferous Limestone series.

Locality. Burgh Lee, near Edinburgh.

In my own collection.

It was known from the specimens described by Prof. Fritsch

that the Bohemian Kammplatten were concave on one surface

and convex on the opposite, corresponding with similar con-

cavities and convexities on the next apposed plates of the series.

The British specimens are constructed on the same plan. Some
of them, however, give evidence of the existence of special

provisions by which the plates were more closely united with

each other. These articulatory specializations are not veiy
strongly developed in all of the specimens

;
yet they amount in

some to a considerable degree of complexity of type. On
several of tiiem (Nos. 2, 6, 7, and 8) there are minute punc-
tures or short transverse scratches occurring with uniformity

of position along the exposed surfaces of the lamellce. These
possibly fitted into corresponding prominences on the concave
areas of the lamellae of the succeeding plates, though I have
not been able to verify this by observation, as nearly all the

plates that I have seen have been presented with their convex
sides upon the slabs. On the handle, however, of the plate

described as No. 8 in this communication (PI. VIIL fig. 3 a)

there are strige terminating at about the centre in denticular

prominences, which probably fitted into shallow excavations

on the concave area of the handle next in the series. Again,
in the same specimen, the two pits near the end of the handle
and the boss-like termination of the handle itself probably
fitted into elevations and a depression on corresponding ]jarts

of the next plate. In this specimen, therefore, there is a iiigh

degree of articulatory specialization. In No. 7 (PI. Vlil.
fig. 2 a) it is of a more simple character, but very distinct ; for

the ratlier deep groove and elevated ridge on the handle must
have fitted into a similar ridge and groove on the next plate.

Again, in No. 9 (PI. VIIL fig. 4 a), there is a well-developed

elevation upon the handle, wliich, there is no reason to doubt,

fell into a corresponding hollow on the plate next in succession.

In No. 6 (PI. Vill. fig. 1 a) there is the interesting peculiarity

of a raised border, developed along one margin certainly, and
possibly along the other, of the handle, which may be inter-

preted as an articulatory provision. Its function, however, is

not perfectly clear.

Thanks to this series of detached plates, we obtain a little

additional light as to the structure of the apparatus of which
they were the parts. That this is not entirely sufficient to

remove the doubt surrounding their affinities is tolerably clear
j
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nevertheless it appears to me that the view of the labyrintho-

dont origin of these bodies is more conformable with the facts

of their structm'c (as I have endeavoured to describe and in-

terpret tliem) than with any other " theory" tliat can at pre-

sent be offered. Wliatever may be their ultimate fate, the

reference to Ctenoj^tyclnus may safely be disregarded. Prof.

Fritsch has certainly contributed an interesting puzzle to

science, the solution of wliich will no doubt be found as tlie

rocks are made to yield up their fossil contents.

I regret that my specimens from Loanhead are not well

suited for microscopical ])reparation.

]\lr. John Ward, F.G.S., tells me that Kammplatten are

found in the Staffordsliire coal-field.

Mr. T. P. Barkas corrects* Ctenoptijcliius marginnlis^

Barkas, to C. marginalis^ Ag. There appears to be a little

doubt as to the authorship of this species, if species it is. It

seems to liave been first recorded in Portlock's Geol. lleport

on Londonderry &c., once at p. 401, from a list of fossils sup-

plied by Capt. Jones, ]\I.P., and again at p. 769; but, curiously

enough, the authority is not appended in either case. It is

omitted too from an interesting account of the genus recently

published t by Mr. J. W. Davis, F.G.S.

Note on Ctenoptychius pectinatus, Ag.

[Plate VIII. figs. 5-17.]

1'he fossils known as Cienojjfyclnus jyectinatus^ Ag., are pretty

generally distributed throughout the Carboniferous Limestone

and Calcifcrous Sandstone series of JMidlothian. Si)ccimens

liave been collected by the Scottish Geological Survey at

Juniper Green, and from beneath St. Anthony's Chapel, in

the Queen's Park, Edinburgh. They appear to occur

sparingly (at any rate, few sjjccimens have been collected)

below the limestone of Burdiehouse, from which the type

specimens came ; but above that horizon they increase in

irequency, reaching their greatest abundance in the strata

worked for coal and ironstone along the line of country be-

tween the Venturefair colliery at Gilmerton and the pits at

Glencorse. From these workings, and especially from Gil-

merton and Loanheadj I have obtained, ])artly through the

intervention of my friend Mr. W. T. Kinnear, a large number

of specimens, which I could easily have increased if it had

been worth while. An examination of this abundant mate-

rial shows that, as Messrs. Hancock and Atthey long since

* " Cfenopfychim or Kammplatten/ 'Aunals/ Nov, 1881, p. 300.

t 'Annals,' Dec. 1881, p. 424.
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pointed out*, every gradation exists between the broad forms,

which Agassiz called (7. denticulatus^ and the short, named
by him C. lyectinatus. I have endeavoured to represent

(PI. YIII. figs. 5-1 7) t a series which connects the two ex-

tremes. A consideration of the figures will show that there

is a considerable range of variation, not only in the width of

the specimens, but in the extent to which the roots are deve-

loped and the denticles pointed and fasciculated.

In the forms represented by figs. 6, 12, and 17, the den-

ticles are blunt. In the specimen shown in fig. 12 and in

one of those seen on the slab, fig. 17, the concave surface is

represented ; but in these cases the concavity is slight and the

denticles are very little separated at their apices. The blunt

appearance is not due to abrasion. The whole of the speci-

mens in fig. 17 are bluntly denticulated, and presumably
belonged to the same individual, the only instance of the kind
that has as yet occurred to me. It seems more reasonable to

believe that all of these obtuse forms are indicative of indi-

vidual variation rather than of specific dilference. The
greatest amount of fasciculation may be observed on the fine

example shown at fig. 16, the denticles of which tend to

arrange themselves in groups of twos and threes. The speci-

men is somewhat fractured ; and I have slighfly restored the

fang-like processes. In fig. 13 there is very little, if any, fasci-

culation. In fig. 15, an imperfect specimen, the free area is

low and very straight. Figs. 10 and 14 represent examples
of the ordinary type, but viewed on their concave aspects.

Fig. 10 has an abnormally prolonged base. Most of the speci-

mens give evidence of the production of the covered area into

fang-like extensions.

Messrs. Hancock and Atthey suggested:]: that these plates

might be dermal appendages. The more generally received

view appears to be that they are, as Agassiz thought. Sela-

chian teeth. The unusual prolongation of the base into roots

or fangs is nevertheless paralleled in e. g. Pohjrhizodus ^ a

Selachian tooth
;
and the liistological characters do not point

decisively either way.

* "Notes on the Hemains of some Reptiles and Fishes from tho Shales
of the Northumberland Coal-Held," Nat. 11. Trans. Northumberland and
Durham, vol. iii. part i. p. 115 (18G9).

t The figures are all of the natural size, and are dra'um from specimens
obtained at Loauliead in the Carboniferous-Limestone series,

X Loc. cit.
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XXVII.— On some new S])ecies of Araneidea, with Cha-
racters of a new Genus. By the Rev. 0. P. Cambridge,
M.A., C'.M.Z.S.,&c.

[Plate XIII.]

The spiders described here are all European, having been sent

to me nearly two years ago by Dr. Ludwig Koch, by whom
they Avere found near Nuremberg.

It must be a matter of profound regret to all arachnologists

that this able author should be incapacitated (I fear perma-
nently) for further arachnological studies by a malady which
has seriously affected his sight.

Family TheridiidsB.

AuLETTA, gen. nov.

This genus is closely allied to Neriene, Bl.
; but the spider

on which it is founded can hardly be contained in any of the

genera into which the large assemblage of spiders now included

in Nericne must inevitably be some day subdivided.

Cej-jhalotltoi^ax oblong-oval, much longer than broad, very

deeply excavated or indented at its posterior extremity ; the

lateral marginal constrictions of the caput are gradual.

Eyes as in Neriene.

Legs subequal, moderate in length and strength, apparently

4, 1, 2, 3, or 1, 4, 2, 3, furnished with hairs and very slender

bristles only, each tarsus terminating with three claws.

Falces rather long, strong, and projecting forwards, armed
with a few sharp teeth on their inner sides near the extremity

;

fang short and weak.
MaxillcB tolerably long, subparallel, nearly straight, very

sliglitly and obliquely truncated at their extremity on the

outer side.

Lahium somewhat oblong, and half the length of the

maxillos.

Sternnm large, of a somewhat oblong heart-shape, nearly

as broad as long.

Auletta excavata, sp. n. (PL XIII. fig. 1.)

Adult female, length jy of an incli.

The whole of the fore part of this spider is of a yellow-

brown colour, slightly tinged with reddish.

The cei)haloihorax is margined by a slender black line, and
has a remarkable appearance, owing to the extensive excava-

tion of its posterior extremity ; in other respects its form is
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ordinary enoiigli, tlie profile line of the npper side forming a

tolerably regular convex curve. The height of the clypeus is

less than half that of the facial space.

The eyes are of fair size and rather closely grouped toge-

ther. Those of the hind central pair are the largest, and are

separated by less than a diameter's interviil, each being still

closer to the hind lateral eye on its side. The four posterior

eyes form a straight line. The fore central pair, together with

those of the two lateral pairs, forming a strong and even
curved line, whose convexit}^ is directed forwards. Those of

the fore central pair are nearly contiguous both to each other

and to the fore laterals.

The ahdumen is of a rather short-oval shape, very convex
above, and fits into the ])Osterior thoracic excavation ; it is of

a dark brownish-black hue, clothed with rather longer than
ordinary slender hairs.

The spinners are short, compact, and of a yellow-brown
colour. The genital aperture (owing to some shrinking of

the adjacent parts) was not easy to make out satisfactorily
;

the figure given, however, is, I think, tolerably correct.

This spider, whose remarkably excavated thorax has chiefly

induced me to found a new genus upon it, was kindly sent to

me from Nuremberg by Dr. L. Koch, by whom it was found
in that neighbourhood.

Genus AYALCKENAiiEA, Bl.

Walchenaera antepenultinia, sp. n. (PI. XIII. fig. 3.)

Adult male, length -^ of an inch.

The Avhole of the fore jiart of this minute spider is yellow-

brown, the legs rather paler than the rest, and the abdomen
tinged with sooty brown.

The cepkalofliorax is of ordinary form ; the lateral constric-

tion on each side at the caput is very slight, and the profile

line forms a pretty even curve to the fore ])art of the ocular

area ; the caput is thus not abruptly raised above the rest.

The height of the clypeus is less than one third of that of the

facial space ; and from behind each lateral pair of eyes a nar-

row somewhat three-cornered indentation runs backwards ; and
there is a curved (indented?) line close in front of the thoracic

junction.

The eyes are small and form an area nearly as long as it is

broad at its fore extremity. Those of the fore central pair are

very minute, contiguous to each other, and (with those of the

two lateral pairs) form a cur\'ed line whose convexity is
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directed forwards. Those of the posterior pair are separated

from each other by slightly more than an eye's diameter, this

interval being less than that which divides each from the hind

lateral eyes on its side.

The h'(/s are rather slender, not very long, thinly clothed

with fine hairs ; and their relative length appears to be 1, 4,

2,3.
The falces are not very strong, moderately long, vertical,

and a little divergent at their extremities.

The palpi are short, the radial and cubital joints about equal

in length ; but the former is much the strongest ; its fore part on
the upperside is rather produced ; and its extremity is indented,

leaving two small points or projections, of which that on the

inner side is longer, stronger, and more obtuse than the other.

The digital joint is rather large, of a somewhat roundish form,

rather flattened or truncate at its fore extremity. The palpal

organs are not very complex, consisting chiefly of two rather

strong reddish yellow-brown, curved, continuous processes. A
long slender, tapering, black, filiform spine runs from the inner

side beneath and round the margin, and across the fore extre-

mity of the digital joint, projecting rather prominently from the

outer extremity, its fine thread-like point in contact with some
whitish membrane.
The maxiUce and labium are of normal form, and call for

no special notice.

The sternum is large, considerably convex, and very glossy.

The abdomen is oval, very convex above, and glossy ; it

had (so far as I could see) no hairy clothing, thougli perhaps

the hairs were originally very few and fine and had been
rubbed off.

A single example of this little spider was also sent to me
some time ago by Dr. Ludwig Koch, by whom it was found
near Nuremberg. It is allied to Walckenaeraprcecox, Cambr.,
and also to W. subitanca^ Cambr., and to Erigoiie pallens,

Cambr., but may easily be distinguished by the position of

the eyes, the form of the radial joints of the palpi, and the

structure of the palpal organs.

Walchenaera orbiculata^ sp. n. (PI. XIII. fig. 2.)

Adult male, length -^-^ of an incli.

The cephalothorax, legs, palpi,' and falces of this spider are

of a yellowish hue, slightly tinged with brown ; the cephalo-

thorax is margined by a fine black line, and the tibia; and
metatarsi of the first pair of legs (with the tibia; of the second

pair, which arc less decjily tinged) of a deep yellow-brown hue
;
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the abdomen is of a dull drab colour, sliglitlj suffused with
sooty brown.

The cephalothorax is verj short and of a nearly circular

form, being, in fact, slightly broader than long and with no
lateral constrictions at the caput ; this portion is greatly ele-

vated, the elevation directed backwards, rounded behind,

flattish, sloping in front from the summit to the eyes, and
marked off from the caput by a very strong, deep, tapering,

horizontal indentation, which runs backwards from just above
each lateral pair of eyes. The height of the clypeus is half

that of the facial space j it projects forwards at its lower part,

following very nearly the same general slope as that of the

ocular area, along the middle of which last are a few short

divergent hairs.

The eyes are of moderate size and seated on black spots ;

they form a large quadrangular figure whose length is equal
to its breadth at the lower part, the upper side (formed by
the posterior pair of eyes) being shortest. Those of the

posterior (or upper) pair are placed on the fore part of the

upperside of the cephalic eminence, and are separated from
each other by a little more than a diameter's interval ; and
those of the lateral pairs together with the fore centrals form
very nearly a straight transverse line.

The le<js are rather long, moderate in strength (4, 1, 2, 3),

and clothed only with hairs and a very few slender erect

bristles or strong hairs.

'^Y^liQ, pieilpi are of moderate length. The cubital and radial

joints are short and of equal length
5 the latter has its fore

side produced into a very prominent, rather strong, tapering

apophysis, whose pointed extremity is slightly hooked or

abruptly bent downwards. The digital joint is rather large,

of an irregular oval form, with a somewhat conical promi-
nence near its base on the edge of the inner side. The palpal

organs are tolerably complex, with two strong, obtiise, promi-

nent corneous processes ; and their extremity is furnished with

a long, slender, but conspicuous black, filiform, boldly and
sinuously curved spine, which, issuing from their outer side and
passing beneath them, curves round and over their inner side.

The falces are small, straight, conical, and very strongly

directed backwards towards the sternum, which is of a subtri-

angular form, somewhat suffused with a sooty hue, and mar-
gined with a black line.

The abdomen is of moderate size, oval, and projects greatly

over the thorax.

'J'his very distinct species was also sent to me from Nurem-
berg by Dr. L. Koch. It bears a strong resemblance at first

Ann. & Mag. N. liiat. Ser. 5. Vol. ix. 19
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sight to W. ludicra, Cambr., but is larger * ; the caput is

proportionally less high
;
and the form and structure of the

palpi and palpal organs are quite different.

Genus LiNYPHiA, Latr.

Linyphia misera ^ sp. n.

Linyphia turhatrix, Cambr. Ann, & Mag. Nat. Hist., Sept. 1879, p. 206.

In naming this spider (/. c. sitpra), the fact that the name
" tu7-batrix " had been conferred two years before upon an

arctic species {I. c. October 1877, p. 281) was overlooked; it

becomes therefore necessary to rename the British species,

upon which the name " misera " is now conferred.

List of Spiders.

Auletta excayata, sp. n., p. 258, Walckenaera antepenultima, sp. n.^

PI. XIII. fig. 1. p. 259, PI. XIII. fig-. 3.

Walclienaera orbiculata, sp. n., Linyphia misera, sp. n., p. 262.

p. 260, PL XIII. fig-. 2.

EXPLANATION OF PLATE XIII.

Fig. 1. Auletta (g. n.) excavata, sp. n., p. 258. a, spider, enlarged; b,

ditto, in profile, -without legs or palpi; c, ditto, from above; d,

maxillae, labium, and sternum ; e, genital aperture
; /, natural

length of spider.

Fig. 2. Wfi/ckenaera orhicxlata, sp. n., p. 2G0. a, spider, enlarged ; b,

ditto, in profile, -u'ithout legs or palpi ; c, caput and falces, from
in front ; f7, right palpus, from in front on the inner side ; e,

natural length of spider.

Fiff. 3. Walckenaera antepenidlima, sp. n., p. 259. a, outline of spider,

from above, -without legs or palpi ; b, ditto, in profile ; c, caput,

from above and behind ; d, left palpus, from in front ; e, ditto,

from above, in front and rather side-ways
; f, natural length of

spider.

XXVIII.

—

Ninth Contribution to the Knowledge of the Fauna
of Madagascar f. By Dr. ALBERT GiJNTHER, F.E.S.

The following new species of reptiles were obtained, with

many others previously described, by the Rev, Deans Cowan,

* Though, from the shortness of the cephalothorax and the projecting

of the abdomen so much over it, the spider is in reality no longer than

W. ludicra, Cambr,

t 7. " Description of a new Snake from Madagascar," Ann. & Mag,
Nat. Hist. 1873, xi. p. 374.

8. " Seventh Contribution to the Knowledge of the Fauna of Mada-
gascar," ibid. 1881, vii. p. 357,
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in Eastern Betsileo, more especiallj at Arkafana. The col-

lection contained also large series of Gongylus splendidus^

Chamoileon 0^ Shauqhnessn, Chamceleon hrevicornis (with

"which C.jf^w^aris is identical), Sanzinia madagascariensis^ &c.

Gongylus macrocercus.

Supranasal shields narrow, in contact with each other.

Rostral sliield Avith the upper margin straight. Frontal

broad, single, with a straight posterioi- margin. Vertical

large, bell-shaped, narrower in front than behind, with a

shallow notch in the middle of its hind margin, the small

central occipital fitting into the notch. One pair of occipitals.

Nostrils in a notch of the rostral shield ,• postnasal only one

fifth the size of the loreal. Seven upper labials, the fourth

larger than the third, and situated below the eye. Anterior

lower labial rather narrow, succeeded by a single mentale,

which is rather broader than long ; seven lower labials.

Eyelids scaly ; ear-opening small, round. Body surrounded

by twenty-seven, twenty-eight, or twenty-nine longitudinal

series of scales. There are from seventy-three to seventy-

seven transverse series of scales between the mentale and the

vent ; the body therefore is slender.

Four preanal scutes, the two central ones being the largest.

Fore limbs small, reaching but little beyond the ear-opening

when laid forward. Toes short, the third and fourth equal

in length. The hind limb and toes short, the fifth toe

longer than the second, the fourth and fifth longer than the

third. Upper parts brown, finely mottled with darker; lower

parts whitish.

millim.

A. B.

Distance of the snout from the eye 5 ;
4-5 *

„ „ „ ear-opening.. 13; 12'5

„ „ „ fore limb . . 27 ; 23

„ „ „ vent 90 : 92
Length of the tail 150 ;

( broken)

„ „ fore limb 15 ; 12

„ „ third front toe 3'5 ; 2

„ „ hind limb 25 ; 20

„ „ fourth hind toe 9 j 5

Several specimens from Eastern Betsileo.

Ptyas infrasignatus.
\

Head moderately broad and high, distinct from neck, with

the snout not elongate. Body rather elongate. Tail of

moderate length. Eye rather large. Rostral sliield a little

19*
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broader than high, scarcely reaching the upper surface of the

head. Anterior froutals half the size of the posterior. Ver-

tical rather broad, with the lateral margins convergent, equal

in length to the anterior. Occipitals rather small. One
loreal shield only, square ; one preocular, extending onto the

upperside of the head, but not reaching the vertical. Two
postoculars. Eight upper labials, the fourth and fifth enter-

ing the orbit. Temporals scale-like, 2 + 2 + 3. Scales lan-

ceolate, much imbricated, smooth, in nineteen rows. A^en-

trals without any keel, 156-160
; anal bifid, subcaudals 69-

72. The maxillary teeth slightly increase in length poste-

riorly ;
but the hindmost is considerably larger than the others,

and there is no vacant space between it and its predecessor.

Brownish olive above, with an indistinct lighter line from

each occipital along each side of the anterior half of the body
;

the lower parts are whitish or reddish, with numerous small

blackish spots ; these spots have a tendency towards forming

regular longitudinal series, three bands being thus formed in

one of our specimens, one along the middle and one along

each side of the belly. An oblique black stripe runs from

the eye to the angle of the mouth.

The largest of three specimens is 37 inches long, the tail

measuring 8 inches.

Arkafana, Eastern Betsileo.

Dromicus sexlineatus.

Scales in seventeen rows; body and tail moderately slender
;

ventrals 146, 148, 150
;
anal bifid, subcaudals 79, 76, 75.

Head rather small, eye of moderate size. Vertical large, as

long or nearly as long as an occipital. Loreal higher than
long, two pre- and two postoculars. Eight upper labials, the
fourth and fifth entering the orbit ; temporals 1 + 2 + 3, the
anterior in contact with tlie lower postocular only.

Dentition diacrantheriau. Upper parts dark brownish
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olive, with six black longitudinal bands, of which, however,
two or more may be indistinct or disappear altogether. The

bands of the middle pair are separated by the three median
dorsal series of scales, narrow, and frequently absent. The
upper lateral band commences from the lower postocular, and
passes behind into a broad band, bordering the subcaudals.

The lower lateral band runs along the edge of the abdomen,
and is sometimes narrow, sometimes broader. Lower parts

whitish, with more or less numerous blackish spots, the spots

being much more developed in the female than in the male.

Three specimens from Eastern Betsileo, the largest 24 inches

long, the tail measuring 65 inches.

Dromicus macrocercus.

Extremely similar to D. sexUneatus^ but much more elon-

gate and slender. Scales in seventeen rows ; ventrals 156,

156, 159; anal bitid; subcaudals 153, 139, 152. Head
rather small, eye of moderate size ; vertical not quite so long

as occipital ; loreal square
; one pre- and two postoculars.

Eight upper labials, tlie fourth and fifth entering the orbit
j

temporals 1 + 2 + 3, the anterior in contact with the lower

postocular only. JJentition diacrantherian. The coloration

is the same as in D. sexlineatus, with the exception that the

two median dorsal bands are scarcely indicated.

Three specimens from Eastern Betsileo, the largest being

42 inches long, the tail alone measuring 2H inches.

Taclnjmen is infralineatus.

Scales smooth, in nineteen series, those of the vertebral

series not enlarged. Ventrals 186 ; anal entire ; subcaudals
62. Head moderately broad, depressed ; loreal subtriangular,

as high as long ; one preocular, extending onto the upper-
side of the head, but not reaching the vertical. Two post-

oculars. Seven up]ier labials, the third and fourtli entering
the orbit; temporals 1 + 2 + 3, the anterior in contact with
both postoculars. None of the anterior maxillary or palatine
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teeth are enlarged ; but the hindmost of the upper jaw is

distinctly the largest and grooved.

Upper parts greyish olive, with a blackish median line

along the posterior part of the trunk and of the tail. A
similar but less distinct line runs along the outer edge of the

subcaudals and posterior ventrals. An oblique blackish line

from the eye towards the angle of the mouth. Lower parts

whitish ; anteriorly with some blackish specks, which congre-

gate and form a well-defined narrow black band along the

middle of the belly and tlie tail.

One specimen from Eastern Betsileo is 31 inches long, the

tail measurino- 6 inches.

XXIX.— Some Sponges from the West Indies and Acapulco
in the Liverpool Free Museum described^ with </eneral and
cJassiJicatory Bemarks. By H. J. CARTER, F.R.S. &c.

[Plates XI. & XII.]

In the following report of Sponges from the West Indies and
Acapulco, collected for the Liverpool Free Museum by the

Eev. H. H. Higgins, M.A. *, and Capt. W. H. Cawne
Warren respectively, I pro])ose to identity those wiiicli are

already known, and to name and descriljc those which hitherto

have not been published, availing myself at the same time

* Mr. Reginald Cholmoiideley, of " Condovev Hall," Shrewsbury,
having chartered the yacht ' Argo ' for a cruise iu the West ludies during
the winter of 187()-77, kindly otl'ered to take a naturalist ^vith him on
behalf of the Liverpool Free Museum, upon which the Rev. 11. H.
Higgins, M.A., solicited by the committee of the museum, undertook this
ofHce.

/
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of this opportunity to couple with these descriptions general

and chnssificatorj remarks, aided by descriptions and references

to species in tlie British Museum and elsewhere which will

best illustrate the subject, thus endeavouring to heap up still

more matter for some one to embody in a ' Manual of the Spon-
gida/ based, if he should think fit, on my " Notes Introduc-

tory to the Study and Classification of the Spongida

"

('Annals,' 1875, vol. xvi. p. 1, &c.), since it is useless for

me to commence a work of this kind now, which I can never

'

expect to complete. Had I had twenty years ago the amount
of knowledge of the Spongida which the opportunities and
time of the last twenty have given me, I might have done
this myself, and more

;
but as it is, it must be left to the next

generation.

I had hoped to find a " key " in the collection of sponges

from the West Indies to those described and illustrated

in the ' Spongiaires de la Mer Caraibe,' published in 1864
by MM. P. Duchassaing de Fonbressin et Giovanni Mi-
chelotti (Natuurk. Verb. Holland. Maat. te Haarlem, vol. xxi.

4to, with twenty-five coloured plates) ; but that hope has not

been realized, since the work is so full of errors, typographical

and others, the descriptions so incomplete, and the represen-

tations so coarse, that I have hardly ever referred to it

without vexation, still more increased by the evidence that

its otherwise rich contents must thus, for the most part, for

ever remain unavailable, just as many of the illustrations of

the Spongida in Savigny's ' Zoology of Egypt,' Avhich,

although so exquisite that one can almost see in them the

objects themselves, are, for want of accompanying descriptions,

rendered utterly useless.

For instance, iij the- ' Spongiaires de la Mer Caraibe ' we
have the generic term ^^Thalj/sias^^ spelt in four different

ways, viz. as ^^Tali/sias^^ at p. 24, '"'' Hcdijsios'''' at p. 76,

'^27ialmas " at p. 82, ^''Tlialijsias'''' at p. 84; and after all, in

Dr. de Fonbressin's pamphlet of 1870, entitled a ' lievue des

Zoophytes et des Spongiaires des Antilles' (where we in vain

look for an apologetic explanation of the unsatisfactory way
in which their ' Memoire ' on the Spongida was published)

the same term is spelt " I'/'a/^/.s/o.s- " (j). ^-38)*
; while in no

instance, beyond the term " aciniforni," is the spicule either

delineated or described, although the authors, in their historical

sketch at the commencement of the memoir (p. 11), manifest

* Hereafter the two works of de Fonbressin and ^liclielotti above
mentioned will be rel'erred to under tlie abbreviations of " de 1''. et M."
and " Revue " respectively.
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an acquaintance with Loth Dr. Bowerbank's and Dr. Oscar

Schm idt'.s works

!

Now, as it is essential for recognition that the microscopy

and spicuhition of each sponge shoukl accompany it, if not in

iUustration, at least in description, so it is evident that in the

absence of this alone, to say nothing of the shortcomings of

the publication generally, the ' Spongiaires de la Mer Caraibe
'

must for ever remain a kind of '^ Eldorado," in which there

"are a number of good things, but no one can get at them.

Having thus introduced the sul)ject, I will now proceed to

a description of the sponges, which will be arranged in ac-

cordance with my classification, beginning with

Order I. CAIINOSA.

Family 2. Gummiuida.

Chondrilla nucuJa^ Sdt.

This flcsh-lIkc sponge seems to grow most abundantly all

over the West-Indian seas and upon every thing submarine
with which it comes into contact. In many ])laces, as at

Puerto Cabello, the specimens have partly-enclosed fragments

of sedge {Sparti7ia), much as leaves of grass still green are

seen to pass through the pileus of an agaric, thus indicating

great rapidity of growth in either instance. Perhaps the

most remarkable features in Cl/ondn'/Ia niicula are its con-

tracting to a very small size when dried, and swelling out to

a comparatively large one when soaked in water—a ])roperty

in the ofheinal sponge with which we are familiar; but this

is fibrous, whereas ChondriUa oiucula when dry is nearly as

hard as wood, and when wet presents "the fbughness, consist-

ence, and elasticity of india-rubber, with the softness of

gelatine ; while, like the otficinal sponge again, it may be dried

and soaked repeatedly without apparently undergoing any
deterioration in structure.

Order 11. CERATINA.

Family 1. Liiffarida.

Luffaria cauUformisj n. sp.

Cauliform, cylindrical, round, solid, long; simple or

branched irregularly; erect, straggling, or repent ,• rising from
a contracted base of attachment, terminating in a diminished
round point, swelling out slightly between ; uniting with each
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other where in contact, and with all other kinds of objects in

their course. Stitf, but fragile. Colour black. Surface uni-

formly reticulate in relief, covered with black dermal sarcode

except where the vents, more or less linearly arranged in two
rows, present themselves on opposite sides of the cylinder.

Internal structure tibro-reticulate, tympanized with black

sarcode in the interstices
;

fibre round, anastomosing, of a

clear golden amber-colour, uniformly cored or axiated with a

small but distinct pith of greyish-white microgranular sub-

stance ; rigid but fragile, contrasting strongly in its bright

colour with the black sarcode ; diminishing in size as it ex-

tends upwards and outwards from the centre to the circum-

ference, where it ends in simple branches, covered as before

stated, unless waterworn by the dermal sarcode. Size of

largest caulis or stalk about 18 inches long by half an inch

in diameter in its widest part.

Hah. Marine. Attaching itself to all objects with which
it may come into contact while growing.

Loc. Antigua, Nassau.

Ohs. The black colour of the sarcode, rigid although fragile

fibre, with its distinctly and uniformly axiated character,

terminating on the surface in simple branches instead of

knotted aggregations, chiefly separate the cauliform Lufarice

from those of tlie same form and appearance among the

Aplysinoi that will hereafter be described.

Lvffaria cauJiformis^ var. riifa.

Tlie same as the foregoing, only of a light brown-red
colour.

Loc. Antigua.

Ltijfa,ria caidiformis^ var. elongo-reticidata.

The same as the last, but with the meshes of the fibro-

reticulate skeletal structures more elongated and more
obliquely directed upwards and outwards from the centre.

Colour grey.

Loc. Nassau.

General Ohservations.

The cauliform species of Lvfaria, like the " creeping

Cerens'''' [C.jiageUiformis), si.\-q all solid; and of course the

vents appear on the surface, as in the cauliform digitate

Chah'nce; whileanother kind, although not exactly "cauliform,"

is long, tubular, and hollow, ex. gr. L. Jisiularis auctt. and
L. Archert ^ Higgin, in which, of course, all the vents open



270 Mr. H. J. Carter on some West-Indian

into the interior, which thns forms a " cloaca." I use the

words " of course " advisedly, because the vents in all cases

must open in these ways respectively.

Family 2. Aplysinida.

Aj)l7/sina aeroj}hoba, Nardo.

Several specimens (see Schmidt, in Spong, Adriatisch.

Meeres, p. 25, and type specimens in the British Museum).
Loc. Antigua.

AjjJf/sina compressa, n. sp.

(Fragment.) Compressed, curved, flat, flabelliform, thinning

out towards the upper or unbroken margin. Firm in the

dried state, black and shining, like "satin." Surface wrinkled

by irregular polygonal divisions, in which the ridges are

much more elevated on one (?the outer) side than on the other

(? the inner) one, where the vents are. Fibre concealed by
the black sarcode, except at the broken edges and waterworn

parts, where it presents an opaque yellow colour, contrasting

strongly with the rest of the sponge. Size of the fragment

4 X 2 X ^ inch in its greatest dimensions.

Hah. Marine.

Loc. Long Key Island, Nassau.

Ohs. This looks like a fragment ^f a once flabelliform or

vase-like structure. As I have before stated, the chief ditfe-

rence between this kind of Apli/sina and Lvjfaria is more or

less empirical, being one of degree in which the core of the

fibre of the former exceeds in thickness the wall of the trans-

parent kerasine cylinder which surrounds it, while in the

latter it is the opposite. Generally too, perhaps, the growth
of this kind of Aphjshia is more massive, sessile, and s])read-

ing, while that of Lvffaria is more cauliform and ascendant.

In the two species, viz. A. carnosa and A. corneosfel/ata,

however, and in the mixed form, A. capensis (' Annals/ 1881,

vol. viii. p. 110), the surface is covered with minute hair-like

filaments, which are the terminations of the internal fibrous

structure. There is a quadrilateral compressed specimen of

this kind (apparently a fragment too) in the British Museum
(no. 177, "5 c"), where the vents, which are large and on

the margin, represent a Pandean-pipe arrangement.

Ajjlijsina cauJiformisj n. sp.

Cauliform, cylindrical, round, solid, long ,• simple or

branched irregularly 5 erect, straggling, or repent, rising
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from a contracted base of attachment terminating in a di-

minished round point, swelling out slightly between ; uniting

with each other where in contact, and with all other kinds of

objects in their course. Texture resilient. Colour light

pinkish brown. Surface even or subpenicillate. A'^ents

round, numerous, situated linearly or flute-like in two rows on

opposite sides of the stem, or more or less irregularly scattered

over it. Structure essentially fibrous ; fibre simple, rather

flaccid, with indistinct granular axis, reticulated, diminishing

in size upwards and outwards from the centre to the circum-

ference, where it is gathered together into subpenicillate

projecting knots ; void of foreign bodies throughout. Size of

longest stalks, of which there are many, about 1 foot long and

5 to 1 inch in diameter.

Hab. Marine. Growing upon hard objects, often in con-

junction with Polytherses and Lajfaria cauUformis.

Loc. Nassau.

Ohs, The absence of foreign bodies in the fibre, flaccid

character, and brownish-pink colour, so far unite this sponge
to A. carnosa^ Sdt., and A. corneostellata^ Carter, that, how-
ever dift'erent it may be in other respects, these kinds of

Aphjsince appear to be its nearest allies ; for, although the

subpenicillate knot-like terminations of the fibre on the sur-

face are without the " hair-like filament " of A. carnosa &c.,

still they are a nearer approach to it than those of the Luffii-

rian species last described, where there are none. AjyJysina

cauUformis appears to be the same as Callyspongia ienerrima,

de ¥. et M. (p. 57, pi. x. fig. 3).

ApJi/sina loiifjissima, n. sp.

Whip-like, cauliform, cylindrical, round, solid, long;
simple or branched scantily and irregularly ; erect, rising from
an expanded incrusting base, diminishing gradually to a
round point. Very rigid and resilient. Colourless or grey.

Surface uniformly even towards the free extremity or youngest
part, becoming covered with star-like knots of the fibre, in-

creasing in size and prominence towards the base, where this

structure is strikingly beautiful. Vents large, round, and
scattered over the expanded base, becoming less evident up-
wards. Structure essentially fibrous ; fibre simple, rigid,

stiff", with indistinct granular axis, reticulated, diminishing
in size upwards and outwards from the centre to the circum-
ference, where it is gathered together in the star-like knots
mentioned

;
void of foreign bodies throughout. Size of

largest specimen 27 inches long by half an inch in diameter:
expanded or incrusting base about 2 inches square.
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Hah. Marine. Growing npon hard objects.

Loc. Nassau.

Ohs, The same remarks with reference to classification

apply to this as to the last species^ from which it ditfers

chieflj in being much more rigid, colourless, and ornamented
on the surface, especially towards the lower part, with a much
more beautiful development of the star-like structure, in

which the terminal knots of the internal fibre become abso-

lutely conoidal from their prominence.

A'plysina [Spongia^ de F. et M.) fenestrata.

Massive, sessile, lobate, hollow
; lobes erect, amorphous or

conical. Tissue flexible, resilient. Colour black, becoming
brown where waterworn. Surface polygonally reticulated,

tympanized with black glistening sarcode in the interstices,

wliich are bordered by projections of the subdermal fibre.

Vents large, on the prominent parts of the body. Internally

fibrous, elastic, columnar, like that of honeycomb, irregularly

prismatic, about half an inch thick, forming a perpendicular

structure between the surface and the internal cavities, whose
shape is therefore more or less indicated by the form of the

mass externally. Fibre stiff, flexible, of a deep amber-colour,

cored indistinctly with a granular axis, void of all foreign

objects ; forming a reticulated line in each angle of tlie pris-

matic structure, interunited by transverse fllaments, which
terminate on the surface in the way mentioned. Size of

largest specimen about 6x4x2 inches.

Hab. J\Iarine.

Loc. Long Key Island, Nassau.

Ohs. With kerasine flexible flbre void of all foreign objects

in the core, which is indistinctly granular, we have no other

order for the reception of this species but the Ceratina and the

family Aplysinida ; still, having evidently been described and
figured by de F. et M. under the name of '^Spongia fenestrata''''

(p. 36, pi. iii. fig. 7), their specific although not their generic

name has been retained. British Museum, Nos. 179 and 484.

Order III. PSx\MMONEMATA.

Family 1. Bibulida.

Spongia officinalis auctt.

Massive, sessile, globular, or lobed; lobes erect, conoid,

each terminating in a large oscule. Texture resilient,

firm. Colour purple-black above, becoming colourless below.
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Surface uniformly and finely reticulated in relief, on account
of the dermal sarcode subsiding on the subjacent fibrous

structure. Vents numerous, large and scattered, chiefly on
the prominent parts. Internal structure finely cellular, arising

from the sarcode tympanizing the ineshes of the fine skeletal

fibro-reticulation 5 traversed by the branches of the excretory

canal-system, which terminates in the vents mentioned ; fibre

for the most part tough, translucent, resilient, and yellowish

in colour, terminating on the surface in pointed knots or tags,

cored with a little sand, from which the psamraonematous
filament, otherwise ditficultly distinguishable, may be traced

internally. Largest specimen, which is the subglobular one,

6x3x5 inches.

Hah. Marine. Growing on hard objects.

Loc. Puerto Cabello.

Ohs. Having in my possession a specimen of the so-called
" best Turkey sponge " of commerce, wdiich was obtained in

the Black Sea and preserved in spirit while fresh, I am enabled

10 compare it satisfactorily with the West-Indian specimens,

of which there are both dry and fresh ones, and thus to state

that there is no specific distinction between the two. The
coarser forms from the Mediterranean, called in commerce
" honeycomb sponges," are also to be found in the West
Indies

;
and, indeed, the two kinds appear to me to occur

together at the Cape, the Mauritius, in the sea around S.W.
Australia, and all over the world ; but not being so large, or

so plentiful, or of such a convenient shape as in the Mediter-
ranean, their occurrence for the most part is disregarded in a
commercial point of view, although a good collection from diffe-

rent localities would form a most interesting zoological

demonstration of their comparative differences. Meanwhile
the vitality of these sponges is so great that they are now
grown from '^ cuttings " in the Adriatic for commercial pur-
poses. When a section of the AVest-Indian sponge in its

dried state is made, the internal structure presents a light

brown colour, which contrasts strongly with the dark purple-

black thin layer of the dermal sarcode ; and this is the case

also with the coarser kinds. It is very probable that there

are degrees of fineness between the '' best Turkey sponge "

and the " honeycomb " ones
; but to describe these would be

more troublesome than useful in a zoological point of view.

Family 2. Hircinida.

Hircinia caracasensisj n. sp.

Massive, sessile, globular, with a tendency to rise into



274 Mr. H. J. Carter on some West-Indian

lobes. Texture firm. Colour dark purple above, becoming
brown and colourless below. Surface uniformly reticulated,

wlierein the knots of the reticulation and the intervening lines

of the subjacent fibro-skeletal structure are rendered more or

less in relief by the extent to which the dark dermal sarcode

subsides between them, thus presenting a polygonally-divided

area, in which the larger divisions are marked by the salient

points of tlie knots, often filamented, and a smaller structure

of tlie same kind, but more delicate and soft, occupies tiie

interstices. Vents numerous, large and small, scattered. In-

ternal structure uniformly cellular, formed in the w^ay stated

in the last species ; traversed by the branches of the excretory

canal-system, which ends in the vents mentioned; fibre

kerasine, resilient, cored to a great extent with foreign bodies

(sand-grains &c.). Size of specimen, which is subglobular,

about 8x5x4 inches.

Hah. Marine. Growing on hard objects.

Log. Puerto Cabello and Nassau.

Ohs. By comparing this with the last species, we come to

the conclusion tliat the chief differences arise from the fibre

being coarser, more generally cored with foreign bodies

(sand-grains &c.), and the structure less compact than that

of Spongia officinalis^ wherein the bibulous property on this

account so far exceeds that of even the finest-structured

Hircinia that the latter is of course never used for domestic

purposes. It is possible that this species may be represented

by de F. et M. in their figure 4, pL iv., under the name of

^^ Spongia lacinnlosa^'''' if the surface-fiLaments thereon deline-

ated are to be identified with those often observed on the

waterworn parts of Hircinia caracasensis.

PoLYTiiERSES, de F. et M.

There are several specimens of this so-called sponge, which,

indeed, is no sponge at all, but a Hircinia in which the sar-

code has been mysteriously replaced by the parasitic filament

for which I have proposed the name of ^'Spongiophaga com-

munis.''^ I say '^ mysteriously," because no one yet has been

able to follow the transformation or development of the para-

site, or determine, if indeed conjecture, what it is ; for an
account of which, so far as is known, together witli an illus-

tration, I must refer the reader to my paper on tlie Parasites

of the Spongida (' Annals,' 1878, vol. ii. p. 165).

It attacks Hircinice of different degrees of fineness of struc-

ture in all parts of the world, and so simulates the sponge
itself that de F. et M. took it for one, and called it " Poiy~



and Acapulco Sponges. 275

therses "—since it is exceedingly plentiful in the West-Indian
seas, growing in some parts where the water is hardly a metre

dee]) (de F. et M., " Revue," p. 37), and yet 1 found a specimen

equally affected by it which was dredged near Cape St.

Vincent on board H.M.S ' Porcupine' in 374 fathoms. Al-

though, in most instances, the whole of the sarcode is

destroyed, still in many this is only partially the case, while,

of course, there are also many instances wherein there is no

trace of the filament at all to be seen, and tlie Hircinia re-

mains so far intact. Lastly, the transformation goes on so

gently and yet so completely that the delicate white lace-

like reticulation which is often seen in the dermal sarcode

tympanizing the polygonal divisions between the projecting

points of the fibrous structure on the surface of the Hircinia

is frequently left when every particle of sarcode that was
in contact with it has. disappeared, thus remaining on a

tympanizing membrane formed by the filaments instead of

the sarcode. This lace-like reticulation arises from the deli-

cate fibro-reticulation in the dermal sarcode, before mentioned,

attaching to itself microscopic objects of all kinds, which
sometimes goes on to such an extent as to produce a con-

tinuous incrustation, in which case, of course, the reticulated

structure becomes obscured.

Group 16. Aeenosa.

Dysidea tuhulosa, n. sp.

Tubes erect, groiiped in juxtaposition ; fragile. Colour
white, chiefly from being densely charged with a small white,

filiform, branched coralline (Jania). Tubes 1^ inch high and

^ inch in diameter when dry.

Hab. Marine.

Log. Nassau.

Obs. This, in description and figure, corresponds with de F.
et M.'s Terpiosjania (p. 101, pi. xxii. figs. 8, 9), in which
the spicules are said to be " aciniformes," whatever this may
mean ; but it is not the case, in particular, with our specimen,

Avhere the variety of difterent forms of fragmentary sponge-

spicules and other foreign bodies at once testifies to its nature
j

hence the name above given. As we cannot assume that the

Jania^ when growing by itself, has this tubular form, so we
cannot assume that it belongs to the Dysidea alone ; hence

it may be produced by the two growing together jyari jjassn
;

although another instance of this kind Avas dredged in the

harbour of Acapulco by Capt. AV. H. Cawne W^arren, in

which the sponge is Renicra Jibulata^ Sdt., in combination
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Avith the same species of Janla^ forming a glohidar sessile

mass with large crevice-like vents.

Of course, there is no alliance between these specimens

and de F. et M.'s species Terjpios fagaXj which will be de-

scribed hereafter.

Order IV. KHAPHIDONEMATA.

Family 2. Chalinida.

Chalina rubens, Pallas.

Massive, lobate, sessile, erect or flat, convex, repent, in-

crusting, lobes often extended into long processes characterized

by large round vents. Texture firm, resilient. Colour dark

or light crimson-red, often reddish brown wlien fresh, light

brown-grey to white after exposure on the shore. Surface

covered with a fine fibro-reticulation interrupted only by the

vents. Vents large, round, numerous, elevated at the margin,

scattered generally over the mass, or more or less conlined to

particular parts, especially in the cylindrical erect forms,

Avhere they present a broken linear arrangement on opposite

sides of the column. Internally composed of uniformly reti-

culated fibrous structure, much coarser but less dense than

that of the surface ;
traversed by the branches of the excretory

canal-system, which terminates at the vents mentioned ; fibre

resilient, kerasine, cored with proper spicules. Spicule of one

form only, viz. acerate, smooth, slightly curved, fusiform,

sharp-pointed, about 50 by f- 6000th inch in its greatest

dimensions* (PI. XL fig. 7), more confined to the fibre than

to the sarcode. Size of largest specimen about 9 inches high

and 5 inches in diameter at the base, with lobes 1 to 2 inches

thick.

Hab. Marine. Growing on hard objects.

Lac. Nassau. Long Key Island.

Obs. This sponge has been known for a very long time

under the name of Spongia rubens. given to it by Pallas

(Elench. Zoophytorum, p. 389. no, 238),= 6'. digitata,J^s[)Qr,

tab. 50,= /S'. arborcscensj Lam. (An. s. Vertfeb. vol. ii. p. 374,

no. 98), and l&st?= Amphimedon, de F. etM. (p. 78). Vari-

able, however, as the form and colour in different specimens

may be, the prevailing character of the species, which appears

to be very plentiful in the West Indies, growing especially

about the branches of Millej>ora alcicornis, niay be traced

* The measurements will be cliieflj given in 6000tlis of an incli, to

accord with the delineations in the Plates. 8ee "Note" at the com-
mencement of the " Explanation of the Plates."
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throughout, while the spicuhition above stated is always the

same.

It is often accompanied in its repent-incrusting form by
Thalysias carbonaria^ de F. et }*L.,=^ Spongia carbonaria, of

Lamarck, who states that it is found " enveloppant de grandes
portions du Millepora alcicornis^^ (v^ol. ii. p. o57. no, 20) ;

but the friable structure of the latter, as well as its colour,

although in every other respect like Chalina rubenSj distin-

guishes the two
;
while the lighter-coloured species of Thali/-

sias are still more compact and friable, although still with tlie

same spiculation and structure. Yet Thalysias has been
placed by me in tlie order Holorhaphidota, and Chalina in

that of the E.ha]jhidonemata ! simply because the absence of

friability in the latter arises from the kerasine element in the
fibre preponderating over the spiculiferous core, while in the

Holorhaphidota it is' the opposite.

This is the case with the British species Halichondria
simuIanSj Johnst., whose varieties are so numerous that he
calls it ''polymorphous." Indeed //. simulans is not unlike
a British representative of the West-Indian Chalina rubens.

So it is with a sponge similar to H. simulans at Ceylon
(? Hartog Is., W. Australia) and Port Elizabeth respectively,

but with a bihamate flesh-spicule, in which the former has
the resiliency of a Chalina and the latter that of an Isodictya

(numbered respectively in the British ]\Iuseum 106, registered

59. 2. 28.36, and 202, registered 71. 5. 12. 1).

Chalina ruhcns also exists in the sea about S. Australia
; but

the specimen which I have is of a light yellow colour; however,
it seems, like the West-Indian specimens, to come nearer to

the British species Halichondria lyahnataj Johnst., which I

have taken for the type of the group Palmata (viz. no. 2) in

my order Ehaphidonemata.

Family 2. Cavochalinida.

Tuba lineata, de F. et M. (p. 74),

Vase-shaped, flabelliform, compressed orbivalvate, wdth the

halves, which are thin and separate, in close approximation,

but marginally united on one side only and at the base of the
Pecte/i-like form. Size about 9 inches long by 6 inches high.

(Spicule, PI. XI. fig. 4.)

Loc. Dominica.

Tuba diyiialis, de F. et M. (p. 49, ])1. viii. fig. 2).

Vase-like or tubular, patulous, proliferous, consisting of

several individuals of different sizes grou})ed together, so as to

Ann. & May. N. Hist. Scr. 5. ]'ul. ix. 20
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form an irregular loLate mass. Orifice ciliated. Differing

from the species last mentioned, viz. T. lineata, in the absence

of the fine dermal reticulation usually characterizing these

sponges, which is replaced by a penicillate surface formed of

prolongations of the tissue, between which are an equal

number of holes, now, like the vents, opening into the interior,

but ]irobably in the fresh state covered by a dermal fibro-

reticulation supporting the sarcode in Avhich the iiores were

situated. Largest specimen, which is that described, 4 inches

high by 4 inches thick. (Spicule, PI. XL fig. 5.)

Log. Nassau.

Tuba anni(jera, de F. et M. (p. 43, pi. viii. fig. 3).

Irregularly cylindrical, crooked, solid, repent, long, simple

or branched, scantily furnished with prolongations of the

tissue in the form of coarse spines. Surface covered witli tlic

usual fine, smooth, dermal fibro-reticulation. Vents large

and numerous. Largest specimen about 8 inches long by ^
to 1 inch in diameter. (Spicule, PI. XL fig. 6.)

Loc. La Guyra.

Ohs. The group of sponges to wliich the foregoing three

species belong ap])ears to me to be more develoj)ed in the A'^''est-

Indian seas than in any other part of the world, judging from

the amount and variety of them in the British Museum. They
are for the most part aculeated, and all hollow ; all are com-
posed of resilient fibre, and the fibre cored with a variable

amount of spicules, in which, as in ChaJina ruhens^ the kera-

sine element greatly predominates. The spicule is of one

kind only in all, and this for the most part smooth, curved,

fusiform, and sliarp-pointed, viz. the typical " acerate," vary-

ing somewhat in size and form, although still always '' acerate"

(PI. XL figs. 4, 5, 6). The colour, when dry, is always tawny
yellow, and the resiliency that of sponges in Avhicli the kerasine

. element ])repon derates over the amount of spicules, as just

stated. To this group de Fonbressin and Michelotti have

given the name " Tuba'''' (p. 44), but, as usual, have not

made any allusion to the spicule j their division of it, however,

into three sections seems to be so reasonable that I will here

insert them, viz. :

—

" Section L
" Orifice du Siphon fortement cilid

" a. Tissu fin, surface cxterieure nsunic de processus spini-

form-encroutes.
" b. Tissu grossicr, surface extericure herlssee de pinccaux

de fibre non-encroutes.
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" Section 2.

" Orifice du Siphon plutot frange que cilie.

" Section 3.

" Orifice nu, c. a, d. n'offrant ni cils ni pinceaux bien

formes, ni frangds."

To these sponges Schmidt has given the name of " Sq^ho-
iwcJtalina,^^ and, after enumerating several of them (Spongf.

Athintisch. Gebiet. p. 34), adds that they present " an un-
broken line of varieties."

The grou[)S Spinifera, Aculeata, Subaculcata, and Ciliata,

in my classification, were intended to receive the whole of

de F. et M.'s genus Tuba ; the three latter in the second
family, viz. Cavochalinida, and the former in the first family,

viz. Chalinida; hence Tuba annijei-a, being solid, should have
been inserted next to Chalina rubeiis among the Chalinida,

but has been placed here for convenience. A few words,

however, will show how tlie solid form of Ghalina may pass

into the hollow one. Thus, when the cylindrical stem is solid

and erect, the vents are on the surface or outside; while if

tlie stem is repent and the vents grow upwards into iioUow

tubes at the expense of the repent portion, then the vents

of the erect portions open into the interior or inside of the

tubes, and the . pecimen thus becomes a Cavochalina
; but if

the vents of the repent portion do not grow upwards in this

way, then the species remains solid, increases in size, and
of necessity comes into the first family, or that of solid Ghallnai;

hence our Tuba armigera; falls into the group Spinifera.

Tuba acapalcaensisj n. sp.

]\Iasslve, globular, lobed, erect, consisting of a group of

short branches anastomosing with each other as they grow up
into the form mentioned, more or less extending beyond the

circumference, aculeate, solid, or hollow. Consistence resi-

lient. Colour dift'erent shades of fawn. Surface of the

branches more or less aculeated, aculeations consisting of

spiniform prolongations of the fibrous structure. Vents on the

surface of the solid branches, opening into the interior in the

hollow or tubular ones. Internal structure fibrous, resilient

;

fibre chiefly kerasine flexible, cored or axiated by the spicule

of the species in different degrees of plurality. Spicules of

one form only, viz. acerate, variable in size, chiefly confined

to the fibre. Size of largest specimen, of which there are

iipwards of a dozen, about 6 inches in diameter ; largest

branches about one third of an inch thick.

20*
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Hah. Marine. Growing on hard objects.

Log. Harbour of Acapulco, 4-9 fathoms.

Obs. The above name and description apply to a great

number of specimens of Chalina ch-edged by Capt. W. H.
Cawne Warren in the harbour of Acapulco and presented to

the Liverpool Free Museum. One cannot help seeing at a

glance that they are all a uniformly massive, sub-branched

development of the genus Taha^ which so abounds on the other

side of the Isthmus of Panama, in the West-Indian seas,

under such a variety of detinite and beautiful forms. Here,

in the harbour of Acapulco, so far as these sjiecimens inform

us, the growth, although extremely exuberant and equally

characterized by the spiniferous prolongations of the tissue,

presents a sameness which is totally devoid of any striking-

form. For convenience, here also the specimens with tubular

and solid branches respectively have been described together.

In short, after all, they are but varieties of the same fabric.

Pseudochalinic.a (new family).

In my order Psammonemata I have proposed the family
" Pseudohircinida " for receiving all sponges that, in addition

to the sand-grains &c. (foreign microscopic objects) axiating

their fibre, also present " proper spicules "—that is, spicules

formed by the sponge itself; but as this mixture often occurs

in adult sponge-forms which rather belong to sponges charac-

terized by the " proper spicules " themselves than by the

sand-grains, it seems to me desirable that each order should

have a family of this kind for the adult forms which
are most characteristic of it, Tlius, two instances in

sponges which evidently belong to the Iilia])hidonemata have
come to my notice, viz. one in the solid Chalina^, which I

have grouped under the head of '^ Digitata," and the otiier in

the hollow Chalina'^ wliich I have named " Tubulodigitata ;"

these I will now briefly describe under the names of Chalina
digitata^ var. arenosa, and Cavochalina dic/itataj var. a7-enosa,

respectively :

—

Chalina digitaia, var. arenosaj n. s.

Stipitate, quickly dividing poUachotomously into several

cauliform branches ;
branches tliick, round, even, solid, with

vents plentifully scattered over the surface. Fibre kerasine,

resilient, covered or axiated with acerate spicules, among which
there are many microscopic foreign objects, sand-grains, &c.

Size of specimen 15 inches long. (British Museum, no. 106**,

registered 57. 1. 2. 9.)
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Hab. Marine.

Loc. New Zealand and Australia.

Cavochalina digitata^ var. arenosa^ n. s.

Base of attacliment irregular, snbsessile, rising into a group
of hollow knotted tubes, simple or branched, increasing in

size towards the free ends, which are thus rendered patulous.

Vents numerous, opening internally. Fibre kerasine, resilient,

cored or axiated with acerate spicules, among which are many
microscopic foreign objects, sand-grains &c. Size of group
10 inches high and 65 inches broad ; free ends of tubes 1-2

inches in diameter. (British Museum no. 589, registered

72. 5. 21. 25.)

Hah. Marine.

Loc. Swan River, W. Australia.

Order V. ECIIINONEMATA.

Family 1. Ectyonida.

Ectyon sjyai'siis, Gray.

Of this sponge there are two specimens, of which the largest

presents an irregular form about 6 inches in its longest dia-

meter, growing upon a piece of an old coral detritus, covered

with Pvlytrcma miniaceum.

Log. Antigua.

Ohs. This species, which I described and illustrated under
the above name (' Annals,' 1871, vol. vii. p. 270, pi. xvii.),

is evidently the " Aj'elas " of de F. et M. (p. 76, pi. xv. figs. 1

and 2) , and so common in the West Indies that it would
be hardly possible to find a collection of sponges from thence

without it. I possess a species from the Mauritius, dififering

only in the larger size and still greater beauty of the ornamen-
tation on the surface of the spicule. It appears to be repre-

sented in Europe by Clcdhria coralloides, Sdt. (Spong. Adriat.

Meeres, S. 58, Taf. v. figs. 10 and 11). Representations of

two different species are given by Dr. Bowerbank under the

name of " West-Indian sponges " (Mon. Brit. Spong. vol. i.

pp. 275, 276, pi. xvii. figs. 289 and 290), called afterwards

respectively Ectyon sparsus and E. fascicularis by Dr. Gray
in 1867 (Proc. Zool Soc. 1867, p. 515) ; while Schmidt, in

1870, enumerates several s])ecies from the West Indies under

the generic name of " Glial!nopnis'''' (Spongf. Atlant. Gebiet.

S. 59 et seq.^ Taf. v. figs. 2a, /*, spicules only). I have not

yet seen specimens from any other part of the world, although
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I can hardly doubt its existence generally under the same or

other representative forms.

Order VI. HOLOEHAPHIDOTA.

Family 1. Renierida.

In the West-Indian collection, the Amorphina are repre-

sented by 'the ubiquitous Halichondria paniceaj Johnst.

(spicule, PI. XL fig. 8) ; the Isodictyosa by the British

species Isodictya simidans^ Bk. (spicule, PI. XL fig. 9) ; and
tlie Thalyosa by the West-Indian genus Thalysias, de F. et

M., in a repent form of the \\\\\ie 'A'^qqaq^ sidArkingularis. viz.

T. repenSj mihi, and the black one by T. carhoiiaria^ before

mentioned (spicules, PL XL figs. 10 and 11 respectively).

Group 5. F I B u L 1 F E R A.

Fihularia massa^ n. sp.

Massive, solid, lobate, beautifully reticulate, lobes ending in

large vents respectively. Texture hard, but friable. Colour-

less when dry, Ppiidc or red when fresh. Surface even, regu-

larly reticulate, interrupted only by the openings of the vents.

Vents on the prominent parts large but not numerous. Internal

structure also ei^e^/y reticulate throughout, like the surface
;

traversed by the branches of the excretory canal-system
; fibre

composed of the skeletal spicules of the species. Spicules of

three kinds, viz. :— 1, skeletal, aeerate, smooth, cylindrical,

curved, round at the ends, about 80 by 4-6000ths inch in its

greatest dimensions (PI. XL fig. 13, «) ; 2, aeerate, smooth,

fusiform, nearly straight, in sheaf-like bundles when small,

becoming dispersed when large ;
when hair-like in the form

of " trichites," in bundles about 20-6000ths inch long, and
when large and dispersed about 3o by 1-GOOOth inch in its

greatest dimensions (figs. 13, /), c) ; 3, flesh-spieule, bihamate,

smooth, simple, C-shaped, siguioid, about 4-GOOOths inch long

(fig. 13, d). No. 1 is chierty confined to the skeletal fibre;

nos. 2 and 3 are abundantly dispersed throughout the sarcode.

Size of specimen, which is only a fragment, about 4^ inches

long, 2 broad, 2 high.

Hub. Marine.

Loc. Long Key Island, Nassau.

Ohs. This in structure is a very beautiful species, on account

of the uninterrupted regularity of its reticulation throughout,

which literally is " isuJietyal." Tlie larger acerates are no
doubt derived from the hair-like small ones, which, coming
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from the slieaf-like bundles, thus testify to their original deve-
lopment in pJurah'tii in a cell, and subsequent enlargement in

the sarcode. There is a specimen of this sponge in the British

Museum, numbered 216, also supposed to come from the West
Indies, which, from its weather-worn condition, appears in

like manner to have been picked up on a beach. Its spicula-

tion and structure entitle it, like the next species, to a place

among the Fibulifera, the sheaf-like spicules being con-
sidered an adjunct.

Fibularia ramosa^ n. sp.

Stipitate, subcjlindrical, solid, simple or branched irregu-

larly. Texture loose, light, fragile. Colour brown. Surface

uniformly reticulate, ending towards the free extremity of the

branches in little plumose tufts, which are the terminations of

the tibro-skeleton. Structure internally plumose, radiating,

fragile, composed of spiculo-fibre tympanized in its reticula-

tion by the sarcode. Spicules of two kinds, viz. :— 1, skeletal,

smooth, acerate, curved, fusiform, pointed at each end, about
bb by l^-GOOOth inch in its greatest dimensions (PI. XI.
fig. 12, a); 2, flesh-spicule, bihamate, smooth, minute, C-
shaped, sigmoid, about 4-60L)0ths inch long (tig. 12, b). N^o. 1

is chietly conhned to the fibro-skeleton, and 2 plentifully scat-

tered throughout the sarcode. Size of largest stem, fragment
or branch (for it is much broken up in pieces), about 7 by

I inch in its greatest dimensions.

Hah. Marine.

Log. Puerto Cabello.

Ohs. The delicate structure and spiculation of this species

claim for it a place in the group Fibulifera, wherein the tibre

is almost solely composed of proper spicules. Like the speci-

mens of this species in the British Museum, viz. no. 206, reg.

no. 41. 3. 16. 9, and no. 412, both of which come from the

West Indies, it is plentifully infested by the isolated polyp
[Bcr<jia) on the surtuce.

Fibularia ancJiorata, n. sp.

Massive, leathery, lobed, sessile. Texture tougli, resilient.

Colour yellowish brown. Suiface uniformly covered with a

wrinkled dermal structure in relief, whose lines are rough and
muricated, tympanized in the intervals by the dermal sarcode.

Vents large, chiefly on the prominent parts of the lobes. Struc-

ture internally more or less cavernous, from the presence of

large fencstral portions of membranous thick sarcode, which
stretch across the intervals between the more compact parts

;

sarcode and tibre charged with the spicules of the species,
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mixed witli foreign microscopic objects, viz. sand-grains,

fragmentary sponge-spicules, &c. JSpicnles of three kinds,

viz. :— 1, skeletal, acerate, smooth, cnrved, fusiform, pointed at

each end, ahout 35 by l-6000tli inch in its greatest dimen-

sions (PI. XL tig. 14, a) ; 2, tiesh-spicule, l)ihamatc, minute,

simple, C-shaped, and sigmoid, about 4-GOOOths inch long

(fig. 14, i)
; 3, fiesh-spicule, equianchorate, very minute, about

2^-G0(J0ths inch long (tig. 14, c, 6?). No. 1 is chiefly con-

fined to the skeletal fibre, with no. 2 plentifully and no. 3

scantily dispersed throughout the sarcode. Size of specimen

about 4 inches square.

Hah. ]\[arine. Attached to Pontes furcatus.
Loc. Antigua; Falmouth harbour.

Ohs. The crumb-of-bread-like appearance and dermal struc-

ture of this species very much resemble those of Halichondria

mcrustans, while the presence of the equianchorate, which,

although extremely minute, is in form also like that of

this sponge, tends to increase the analogy
; but the single

acerate form of skeletal spicule, together with the abundance
of minute bilunuales, allies it more to the Fibulifera. From
the variety of microscopic foreign objects present in the fibre

and sarcode, it might at first be conjectured that the equi-

anchorate, wdiich is an exceptional occurrence, was a foreign

object also
;
but there are several specimens of the same species

in the British Museum, numbered 20G d, " w»," &c., from
the West Indies, in which the same kind of anchorate is

equally present ; so we must conclude that it belongs to the

species; and hence the designation.

The presence of foreign objects with the proper spicules

gives this sponge a mixed character, which would claim for it

a family, like that of the " Pseudochalinida " before men-
tioned, which, under like conditions, might be termed
'^ Pseudofibularidina."

Jientera Jibulataj Sdt.

Globular, massive, furnished with large patulous crevice-like

vents. Densely charged with the minute coralline, Jania, to

which I have before alluded under '^ Dysidea tuhulosa
"

(p. 275). Dredged in the harbour of Acapulco by Capt. W.
11. Cawne Warren.

Ohs. The type specimen of Reniera accommodata^ Sdt.,

from Cette, in the P)ritish Museum, not only contains the usual

bihamates but tricurvatcs also (Spong. v. Algier, p. ,']()}.
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Group (). Haliciiondrina.

TlaJichondrla isodicfi/ah'sj n. sp.

Massive, sessile, lohate. Consistence fragile. Colour lig-ht

fawn. Surface uniformly reticulate in relief, except where
interrupted by a vent. Vents scattered over the surface

generally. Structure crumb-of-bread- like, reticulate, delicate,

fragile, traversed by the branches of the excretory canal-system.

Spicules of four forms, viz. :—1, skeletal, acuate, smooth,

curved towards the blunt end, which is rather smaller than the

rest of the shaft
;
gradually sharp-pointed, about 40 by 1-^-

6000th inch in its greatest dimensions (PI. XI. tig. 2, a) ; 2,

subskcletal, a tibiclla with slightly fusiform shaft and inflated

ends, about 50 by l^-6000th inch in its greatest dimensions

(fig. 2, b) ; 3, flesh-spicule, equianchorate, shaft simple, curved,

arms slightly everted, about one third of the length of the

shaft, 6-GOOOths inch long (fig. 2, cc) ; 4, flesh-spicule,

simple, C-shaped, sigmoid, bihamate, 4-GOOOths inch long

(fig. 2, (/). Nos. 1 and 2, intermixed generally, are chieHy

confined to the spiculo-skeletal structure, which is arranged

isodictyally ; nos. 3 and 4 are scattered more or less abun-
dantly throughout the sarcode. Size of largest fragment, of

which there are several (allof which appear to have come from

the same mass originally, as they are all intermingled with

the same species of coralline, viz. Flahellaria ojjuntia), 4x3
X 2 inches.

Ilab. Marine. Growing about and enclosing Flahellaria

ojjuntia in the West Indies, or densely charged with miliary

gravel at Acapulco.

Loc. Puerto Cabello and harbour of Acapulco.

Ohs. The external appearance of this sponge, where it is

most free from the objects among which it has been growing,

is very like that of Ilalichondria incrustans ; but the isodictyal

arrangement of the spiculo-skeleton, the spineless acuate, and
the shaft of the anchorate being simple instead of intlated

above and below the middle (as in U. incrustans) , are suffi-

cient differences to establish a distinction, and to call for a

diflerent designation ; hence the term " isodictyalis.''^

The specimens, which are charged with the miliary gravel

among which the sponge has thus grown, were dredged in tiie

harbour of Acapulco, in 4-9 fi\thoms, by Capt. W. 11. Cawne
Warren.

Jlalicliondria imshdosa^ n. sp. (PL XI. fig. 1, a-g.)

Erect, branched irregularly, branches nodose or knotted
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and pustuliferous (PI. XI. fio;. 1), Consistence soft, friable.

Colour faint wliite-yellow. Hurface uniformly smooth, except

where interrupted by the presence of little conical pustules

puckered towards the apex (tig. 1, a a and h). Vents and
pores respectively in the pustules, Avhich are irregularly

and plentifully scattered over the surface. Internal struc-

ture soft, compact towards the centre, becoming less so to-

wards the circumference, where tiie pointed ends of the spicules

penetrate tlie crust of the surface, but do not extend beyond
it. Spicules of five forms, viz. :—1, skeletal, long, acuate,

curved chiefly towards the blunt end, gradually sharp-pointed,

spined chiefly towards the base, less so afterwards, 90 by
4-6000ths inch in its greatest demensions (fig. l,c) ; 2, short,

acuate, curved chiefly towards the blunt end, which is some-
what inflated, gradually sharp-pointed, spined throughout,

spines towards the pointed end recurved, longest sj^ines round
the blunt end, about 45 by 4-6G00ths inch in its greatest dimen-
sions (flg. l,e); 3, subskeletal, acuate, smooth, slightly

curved, fusiform, head smaller in its transverse diameter tlian

the shaft, which terminates gradually in a sharp point, about

90 by 2i-6000ths inch in its greatest dimensions (flg. 1, c/)
;

4, flesh-spicule, equianchorate " angulate," very short and
robust, shaft very much curved, arms thick, broad, and
much expanded, about a quarter the length of the shaft,

7-6000ths inch long, shaft U-GOOOth inch in diameter

(fig. 1,./); 5, flesh-spicule, bihamate, simple, sigmoid, and C-
shaped, 10-6000ths inch long (flg. 1, g). Nos. 1 to 3 are con-

fined to the axis and body ; no. 4, in great abundance, forms

a thick crust which is supported on the points of no. 1, while
no. 5 is comparatively scanty. Size of specimen about 3 inches

long, largest stem about 1 inch in diameter at the base
;
pus-

tuliform eminences about 1-1 2th inch in diameter at the base,

and about half as high, but very variable.

Hah. Marine, 50-70 fathoms.

Luc. Sea between Patagonia and the Falkland Islands.

Ohs. This sponge, dredged by Capt. W. H. Cawne Warren
in the locality mentioned, is a species of Ilalichondria, allied,

although considerably different in the form of its spicules, to

Ilalichundria iiicriistiiiis. It is clueHy characterized by the

presence externally of the little ])u.stuliforui eminences men-
tioned, which may be assumed to be the localities respectively

of the verits and the pore-areas, since there is nothing else on
the surface to represent these j)arts. At first they look very
much like the insulated parasitic poly])S Z/c/yy/a ; but being-

conical, closed, and ])uckered towards the apex, instead of
open, cup-like, and shallow, connected with a canal beneath



and Acajnilco Sponges. 287

instead of being confined to the dermal structure, and pos-

sessing neither tentacles nor thread-cells, they are thus satis-

factorily distinguished from polyps. We already have an
instance of this pustuliferous character in Greyella cyathophora,

which I described and illustrated several years ago ('Annals,'

1869, vol. iv. p. 190, pi. vii.), if not in Schmidt's GribreUa

liospitalis also (Spongf. Atlantisch. Gebiet, S. 56, Taf. iv.

fig. 12). The parasitic polyp Bergia, with which alone this

pustuliform eminence can be confounded, is merely located on
the surface of the sponge as a commensal, while the " pus-

tuliform eminence " is a part of the sponge itself, connected

with the interior by means of a pore-area or excretory canal,

like the heads of Cllona coraUinoides &c., whereon, as in

many sponges, the radiated arrangement of the spicules per-

mits of their being closed or opened as required ; but in

Greyella cyathapliora the pore-areas alone are confined to the

pustulitorm eminences, while the oscules or vents are present

under the common form. Besides this striking character in

HalicJiondria pustulosa^ the thick incrustation and the ex-

tremely robust, obese form of the equianchorate of which
the latter is composed are equally specific.

Beniera digitata^ Sdt.

This appears to grow in great abundance about the wharf
at Antigua, and when fresh to present a " red" colour, which
in the dried state it still slightly retains. The spiculations re-

spectively in the mounted type specimens of Reniera digdata

and Myxilla anhelans, Sdt., in the British Museum are the

same. (See PI. XI. fig. 3, a-c.)

Phorhas amaranthus, de F. et M. (p. 92, pl. xxi. fig. 1).

Cauliform, irregularly compressed, repent, straggling, bud-

ding into a branch here and there most irregularly, twisting-

back upon itself and uniting where in contact, adhering to

any foreign objects it may touch during its course of growth,

in short, dolng'every thing but growing regularly. Consistence

firm. Colour dark-red purple. Surface over the points of the

branches or younger parts cancellous or irregularly reticulated

in relief, with ti.e lines of the reticulation serrate or jagged,

becoming more compact in the older parts, where the dermal

sarcode conceals the points of the serrations, so as to leave

nothing but a smooth surface of rounded processes with a

number of holes, most of which ajjpear to be connected with

the branches of the excretory canal-systems, which in accor-

dance with the mode of growth, are numerous. Internal

structure fibro-cellular throughout, becoming less compact
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towards tlie circumference ; sarcode deeply coloured by an

abundance of ditfiised ])igment, presenting- an aniarantliine or

red-purple hue. Spicule of one kind only, viz. acerate, small,

thin, smooth, cylindrical or subfusiform, slightly curved, and
sometimes indistinctly inflated at the ends, about 50 by
|-6000th inch in its greatest dimensions (PL XI. fig. 15),

chiefly confined, to the fibre, which, with a minimum of kera-

sine, is composed of them, and in a looser way dispersed

throughout tlie sarcode. Length of main stem in the largest

specimen about 21 inches, breadth 1 by | inch in diameter.

Hah. Marine. Adhering to any object with which it may
come into contact.

Log. Nassau.

Ohs. Such are the characlcrs of this species, which are so

like tliose of de F. et M.'s Plwrhas amaranthus that I have
described it under their name. In colour and structure it is

so much like Halichondria hirotulata, Higgin, from the same
neighbourhood, that nothing but a microscopic examination

of the respective spiculations can reveal the ditierences ; and
notwithstanding tlie extreme likeness to it of the sponges which,

in my Supl)lementary ]\Ianaar Report, I have named Axos
anchorata and A.Jilndata, especially in the extreme irregu-

larity of their growth {' Annals, 1881, vol. vii. pp. 382, 383,

pi. xviii. figs. 3 &c.), I now think the whole should be rele-

gated to the group Ilalichondrina ; for the light which a

general examination of the good specimens of Phorhas amaran-
thus from the West Indies has thrown on that of the " im-

perfect specimens " from S. Australia, above mentioned, not

only ])roves to me that the latter belong to the same group as

Pliorhas amaranthus^ but that they should be withdrawn from

the genus Axos, and their generic name changed to

" Phorhas.^'' As Halicliondria hirotuJata^ Higgin, which is

found with Phorbas amarantMis in the West-Indian seas, is

also largely developed on the south coast of Australia, it is

not improbable that the latter exists there also in addition to

AivoSj now Pliorhas anchorata and P. jihulata^ already de-

scribed from thence {op, et loo. cit.) .

Group 8. Es PER IN A.

Although the name " Ei^peria " originated with Nardo
(' Isis,' 1833), it was Dr. Oscar Schmidt who first defined

it satisfactorily, in 1862 (Spongf. Adriat. Meeres, S. 53),

adding just previously the literature of the subject, to which
I cannot do better than refer the reader for every thing else in

this respect. Having already taken the appellation for the

basis of my group " Esperina " (' Annals,' 1875, vol. xvi.
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p. 179, &c.), I have onlj to repeat here what the occasion

seems to require.

Character.—The group Esperina is mainly characterized

by the presence of the //ie^'w^anchorate, which occurs in no

other to my knowledge^ except that of Hyndmaniua, where
not only the dark brown colour of the sponge itself, but the

unique form of one of its flesh-spicules (the " contort bipo-

cillated bihamate " of Dr. Bowerbank, Brit. Spong. vol. i.

p. 248, fig. 125) is also, to my knowledge, met with nowhere
else. The largest inequiauchorate known was found by
Schmidt in Espen'a diaphana, from Florida, which measured
'•^ 0"65 millim.," about equal to l-40th inch long, while the

smaller ones, although still large, only reached " 0T2 millim."

= l-222nd inch, which accords more with those in his

mounted type specimen now in the British Museum, where
the laro-est I could find onlv amounted to a little more than

the last-named measurement (Spongf. Atlant. Gebiet. 1870,

S. 57, Taf. iv. fig. I'd). Other flesh-spicules occur in Esperia^

viz. bihamate, tricurvate, and the sheaf-like bundles of fine

spicules termed " trichites " by Prof. Sollas ; but the pre-

sence or absence (perhaps influenced by their scarcity) of one

or all of these seems to be as accidental as unintelligible ; so

their value in specific distinction is not much : ex. gr., in my
mounted fragment of the type specimen of Espjeria [Raphio-

desma, Bk., 1870)_/ore«, there is a tricurvate which no doubt
belongs to the species

;
and in one of Esperia {Bhaphiodes7na,

Bk.) lingua there are sheaf-like bundles of trichites, neither

of which are mentioned in the descriptions or illustrations of

these sponges respectively by Dr. Bowerbank (Brit. Spong.
vol. ii. of 1865, illustrated in vol. iii. of 1874).

Again, the skeletal spicule, although always acuate, is not

simply so ; for very often it is sub-pinlike and presents a pecu-
liar elongated elliptical inflation, sometimes widened in the

centre like a skittle or barrel ; it is also always single—that is,

imaccompanied by any other skeletal form
; while the inflation

may vary so as to pass from the simple uninflated acuate into

the shapes mentioned, even in the same specimen ; hence, if

the illustration should be taken from the former it will be
acuate, and, if from the latter, sub-pinlike. Thus, in Dr,
Bowerbank's illustration of Esperia {lihaphiodesmu) lingua,

the form is a simple acuate (Brit. Spong. vol. iii. pi. Lxxvii.

fig. 2), while in my mounted fragment of the type specimen
in the British Museum it is sub-pinlike or elliptically inflated

with a central swelling. Variable, however, as the shape of
the obtuse end of the skeletal spicule may be, an avera^-e

one may be obtained by extended observation, while the form



290 Mr. H. J. Carter on some West-India7i

generally of the skeletal spicule is so far peculiar iu itself that

a practised eye can almost always recognize its Esperian cha-

racter.

Size.—In measuring tliese spicules, again, great care should

be taken
;
for here as well as elsewhere it should never be

forgotten that things must be small before they are great

;

hence both skeletal and flesh-spicules of all sizes below the

average largest may be present in the specimen ; hence the

necessity of finding out the average : thus, the so-called ^' ten-

sion-spicuia," viz. figs. 1(3 and ^6 in Dr. Bowerbank's illus-

trations of Efijieria [llhapliiothsma) florea cind Uiigua resj^ec-

tively, appear to be only small forms of the skeletal spicules

(tigs. 15 and 2), which, as the dermal layer becomes part of the

internal structure in the course of growth, become enlarged

to the size of skeletal ones.

Rosettes.—The well-known "rosettes" Avliich characterize

the s]uculation of Esperia, viz. the globular develo])ment of a

multitude of f^^equianchorates (instead of a single one in a cell,

as with the bihamates and tricurvates, &c.) , wliich radiate from

a common centre with their small ends inwards, is not always

confined to the /»equianchorate flesh-spicules
;
for the same

kind of development may occur in Desmacidon tituhans, 8dt,,

where the anchorates are equally developed at each end, as

seen in Schmidt's mounted type specimen of this sponge in

the British Museum (PI. Xll. fig. 24, _$',/<). No one, how-
ever, has described and illustrated the development of the
" rosette "—that is, the /??equiancliorate in ]:)lurality in its cell

;

although singly it has been done by Schmidt and myself in-

dependently (Nord-See Exped. 1872, " Zoologie," Taf. i.
;

and ' Annals,' 1874, vol. xiv. p. 100, pi. x.).

Lastly, there is a characteristic dermal structure in Esjjeria

which for uniformity and beauty of its stellitication equals, if

not surpasses, any other of the kind. This consists of a stelli-

ferous lacework formed by intercrossing bundles of the

skeletal spicules (whose interstices when fresh are tyrapanized

by the dermal sarcode in which the pores are situated),

supported by a more or less rigid spiculo-iibrous structure

internally, that, especially when rigid, is equally characteristic

oiEsperia. Sometimes, however, the " lacework " structure

of the surface seems, from some cause or other, to become a

broken-down or confused layer of spicules, in which state the

tvi'o conditions may be seen to pass into each other in the same
specimens ; or the dermal layer together with the softer struc-

ture filling the interstices of the rigid skeletal fibre may be

washed away altogether, while the latter remains in a naked

condition (see Schmidt's representation of Esi>eria Contareniiy



and Acajmlco 8i)07ifjes, 291

Spongf. Adrit, Meeres, Taf. v. fig. 2 ;
and my own of Esperia

v^V/osa, ' Annals,' 1874, vol. xiv. pi. xiii. fig. 13, r/) ; after

Avliich the soft structure maj again spread partially or wholly

over it, so that the specimens often present themselves with

much of the skeletal fibre still, so to speak, unclothed. This,

however, is only where the fibre-skeleton is very rigid, which
is not the case in all instances, as in Esperia {Rhaphiodesma)

linqua, and also in the West-Indian species about to be de-

scribed, in which thediflerence in the structure is not so much
marked. Indeed the type specimen of the former, viz.

IiJiaj)hiodesm.a lingua^ Bk., seems to have been squeezed up
together into its present " tongue-shape " by the haud, which
does not seem improbable, seeing that the type specimen
which Mr. Peach sent to Dr. Bowerbank froiv Shetland " was
cut to pieces in the dredge and rotted in drying " (Brit. Spong.
vol. ii. p. 190). Sometimes the lacework of the dermal layer

oi Halichondria iKinicea is so much like that of Esperia that,

Vi'ithout microscopic examination of the spicules, the difi^"erence

cannot be determined. AVe shall also find by-and-by that

there is a still gi'eatcr resemblance in this respect between
Esperia and Hi/iuedesmia Johnsoni of the following group.

In the meanwhile I will describe the AVest-Indian specimen.

Esperia loivis^ n. sp.

Massive, sessile, lobate. Consistence light, soft. Texture

toraentose. Colour light brown, in some parts reddish. Sur-

face irregularly lobate, uniformly covered by the dermal layer

above mentioned, but with the stelliform arrangement of the

spiculation for the most part reduced to an amorphous con-

dition. Agents on the sunnnits of the lobes. Internal struc-

ture more fibrous, but with the spiculation almost as much
confused as in the dermal one. Spicules of five forms, viz. :

—

1, skeletal, for the most part acuate, slightly curved, smooth,

shaft fusiform, broader in the centre than the obtuse end,

abruptly sharp-pointed, about 115 by 3-6000ths inch in its

greatest dimensions (Fl.XI. fig. 16, a) ; 2, flesh-spicule, inequi-

anchorate, about 18-6000tlis inch long, head and naked part

of shaft about equal in length, smaller and about one third of

the whole, arms at their ends respectively equal in length

(fig. 16, h) ; 3, flesh-spicule, bihamate, smooth, C-shaped,

more or less sigmoid, about lO-6000ths inch long (fig. 16, c)

;

4, flesh-spicule, trichites, separate, and in sheaf-like bundles,

about 16-6U00ths long (tig. 16, </) ; 5, ?»??h<Y(; inequianchorate,

in which the arms of the head nearly extend down to the

lower or smaller end, and the latter presents an elongation of

the shaft (?) into a pointed process about 5-6000ths long (fig. 16,
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e,f). No. 1 is chieflj confiued to the fibre, and the rest,

of various sizes, more or less abundantlj scattered throughout

tlie softer suhstance, but especially abundant in the dermal
layer, where the inequianchorates are present in the form of

rosettes. Size of largest piece, of which there are several,

about 5 X 2^ X 1 inch.

Hab. Marine. Growing over all kinds of objects in it3

course, which seems to have been vagrant about the sea-

bottom, as some of the pieces, besides enclosing shells, present

the waterworn appearance of having been subjected to attri-

tion in shallow water, which may account for the pulpy
amorphous conditioii of the dermal layer.

Loc. Puerto Cabello.

Ohs. This sponge in structure and spiculation is very like

Esijerin lingua
;
only the smaller end of the large inequian-

chorate is proportionally longer in the latter, and not so round
Avhen viewed in front. Like E. lingua, too, the confusedness

of the general structure in both species seems to have been

broken down through some cause or other. With the excep-

tion of the pointed process at the small end of the minute

anchorate, there is very little else to make it differ from E.
lingua, whose representative it may be in the West Indies.

Out of all my mountings (and 1 have several of different

kinds of Esperice from different parts of the world), there is

only one in which this character is present ; and that is a

small specimen in the late Dr. Bowerbank's collection, now in

the British Museum, labelled "Comoro Is., Mozambique,"
wherein every other part so agrees with the West-Indian one

that, without the labelling, I should have adjudged it to this

locality ; but, in Schmidt's report of the German expedition

to the North Sea in 1871, there is a figure of this kind of

process in a minute inequianchorate about " O'Oo millim."

(Taf. i. fig. 7)—tliat is, about 3-6000ths or l-2000th inch in

'''Esperia anceijs,^'' =Desniacidon ance/ps {I. c), which he con-

sidered a " variety." It is, however, characteristic of the

inequianchorate in the Hyndmanina (see the illustrations of

HalicJiondria Fattersoni, Bk., Brit. Spong. vol. iii. pi. xlvi.

fig. 5, and Ridley, Proc. Zool. Soc. 1881, in Alebion

pjroxivium, p. 119, pi. x. fig. 8, h), where the latter is 6-

GOOOths inch long, or twice the size of Schmidt's and my own
specimens.

Further Observations on the Esperina.

Having thus given a description of the sjiecimen of Esjieria

obtained when the ' Argo ' was at Puerto Cabello, I will now
continue my observations on the group. Commencing with



and AcajJtdco Sjionges. 293

Schmidt's numerous species (and we need not go fui-ther back,

as it would only lead us into the region of doubt, which has

been well summed up by Schmidt himself, as before stated),

there are twelve species from the Adriatic, of which tea are in

his publication of 1862, and the two others, with figures of

the incquianchorate only of an " Indian species," in the 1st

Supplement ; three in the Atlantic sponges of 1870 ; three in

the report of the expedition to the North Sea (Deutschen

Meere) of 1871 ; two in that of the expedition of 1872 (Nord-

See Expedition)
;
and one in that of the summer expedition

to the Baltic (Ost-vSee) in 1871 (Berlin, 187o, S. 148), viz.

EKperia Juclfera. Of these the figures of the anchorates of

the '^ Indian species " and two of the Atlantic ones, viz. E.
diaphaaa and E. iinmitis respectively, are the only ones which
seem to me to possess an amount of difference in their inequi-

anchorates respectively which renders them of any specific

value
;
while all the rest are so much alike that the anchorate

alone is of no utility for this purpose. j\[y observations are

taken rather from Schmidt's type specimens on the slides in

the British Museum than from his published descriptions and
illustrations, in which I find that E. iinmitis is my E. socialis

of 1871, also from the West Indies (' Annals,' vol. vii, p. 276,

pi. xviii. fig. 7, &c.).

Of the British species of Esperia represented by Dr. Bower-
bank, viz. Ilymeniacidon suhclavata (B, S. vol. iii. pi. xxxvii.

figs. 9-13) and lihaphiodesma jioreum (ibid. figs. 14-19),

both on valves of a Pecten^ the inequianchorates appear to be

alike, although the skeletal spicules are so far different in the

illustrations that the former is simply acuate, i. e. without

terminal inflation, and the latter sub-pinlike
; but this diffe-

rence, as I have said before, is not of much specific value, as

it is not more persistent tlian the absence or presence of the

tricurvate, which also, as before mentioned, exists in my
mounting of the latter. As for the anchorate of //. suhclavata

being " bidentate," this I regard as an ocular delusion, having

never found less than three teeth or arms if carefully looked

for, a fact which will be better understood by reference to my
descriptive and illustrated anatomy of the incquianchorate

('Annals,' 1871, vol. vii. p. 277, pi. xvii. figs. 7, 8, &c.).

Thus, if the anchorate be viewed laterally, t"ily t\vo arms
will appear, viz. the anterior and the nearest lateral, giving a

bidentate aspect, while if it be viewed in front all three will

appear; but neither is so convincing as an end view, which
can only be obtained when the anchorate is tilted upwards

;

and then the two lateral arms, one on each side the shaft, with

the anterior arm in the middle supported on the "falcate"
septum, become convincingly obvious.

Ann. & May. N. Hist. Ser. 5. Vol. Ix. 21
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The Sjiiculation of Ilymeniacidon macilento^ Bk. (which is

also an Esperia)^ obtained from the most insigniticant " frag-

ments " in point of size, of which " the largest piece only

slightly exceeded an inch in length, and was about three lines

in width " (B. S. vol. ii. p. 17G), such as I have often found

here (Budleigh Salterton) about the roots of Lammaria digi-

tata, seems to me but a variety of Esperia (EhapModesma)
Jlorea, in which all three of the flesli-spicules are present,

viz. inequianchorate, bihamate, and tricurvate (B. S. vol. iii.

pi. xxxiii. tigs. 7-13). ^''llJiapliiodesma'''' (Dr. Bowerbank's
last generic name for Es])erian sponges) simpjh'ssiinum (B. S.

vol. iii. pi. xe. figs, l-o) is evidently from the S])iculation no

Esperia at all, while Desmacidun Totalis in the same ]date

(figs. 8-14) undoubtedly is one, and the great length of the

head of the anchorate relatively considered (that is, in propor-

tion to the size of the other parts) a characteristic feature,

especially as the figure is that of a fuU-cjroivn anchorate

magnified upon the same scale as that of B. Jioreuin^ Bk.,

viz. " X 530 linear," and not a minute incipient form. Here
again the skeletal spicule is simply acuate ; and the structure

represented in fig. 9 is evidently that of the lace-like dermal

layer characteristic of an Esperia^ to which I have alluded.

In R, sordidum (pi. Ixxvi. figs. 13-19) we seem to have an

insignificant specimen, wdiich is only a slight variety in s]n-

culation of 11. Jioreum, wherein the tricurvate has been more
strongly developed, while Ii. lingua (pi. Ixxvii.), in the com-
paratively greater length of the arms of the smaller end of the

inequianchorate (fig. 4), does present a characteristic form,

although the head of the skeleton-spieule (fig. 2) should in-

stead of acuate be sub-pinlike, i. e. elliptic, inflated in the

centre, skittle-shaped ; for the average is so in the type specimen^

which, as a Avhole, appears, as before stated, to derive its

general tongue-shaped form from having been squeezed up in

the hand after it was drawn on board in a comminuted state.

Still, such is the rigidity of the fibro-skeletal structure in many
instances, that if there had been any present some would
have remained to testify to the fact ; hence we may infer that

the structure was always soft, as it now is, like that of the

West-Indian specimen above described. Beviewing thus all

that has been put forward by Dr. Bowerbank, together with

my own actual experience, I see no indication, from the spicu-

latioHj of there being in his ' Monograph of the British

Spongiadffi ' any more than two well-characterized species of

Esj)e7-ia, viz. Ilhapiiiodesmajloreimi and R. lingua.

But that there are more British species of Esperia^ my
examination of the sponges dredged on board II.M.S. ' Por-
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cupiiie ' between the north of Scothand and the Fiiroc Islands

will show (' Annals/ 1874 and 1876, vols. xiv. and xviii.

pj). 215 and 316 respectively). In Esperia cujjressiformis

(vol. xiv. pi. xiv. figs. 16-19) the general form and spicula-

tion will be found to be very remarkable ; while in the variety

hihamitifera (vol. xviii. pi. xiii. tig. 14) it is hardly less so.

The species E. horassus (ibid. fig. 13) has hardly any thing

to characterize it beyond the peculiar aiTangement of its

spicules, which have nothing remarkable in their forms beyond
the common run. In E. placoides^ however, we have all the

common characteristics in spiculation, together with the rigid

tibro-structure internally and the lace-like dermal layer in the

grooves or "pore-areas" (fig. 12, k^ I) between the placoid

plates, while the latter in their structure give the species

this striking peculiarity. But when we turn back to E. villosa

(vol. xiv. pi. xiii. figs. 13-15), there we find an e^'Wi'anchorate

instead of the usual Esperian form (that is, with unequal
ends), which makes one doubt the appropriateness of the

generic term, as will be more particularly shown by the fol-

lowing observations, viz. :

—

While engaged in looking over my slides of different

Esperice for the present occasion, I recurred to that bearing
the spiculation of the " Unknown Sponge," published in the
' Journal of the Koyal Microscopical Society (1879, vol. ii.

pi. xviia, fig. 12), which, it may be remembered, was found
in the form of a mere film on the foraminiferal test of Aphro-
sina infunm'sj Carter, that, again, was on the branclied coral

Amplnkelia oculata^ Duncan, whicii had been dredged on board

H.M.S. ' Porcupine ' in the Atlantic Ocean, between the north

of Scotland and the Faroe Islands, and I immediately saw that

there existed a great resemblance—indeed, almost an identity,

between it and the spiculation of Espevia villosa. It may be
remembered also tliat, in both these instances, the bihamate
was strikingly large—that is, in the former 82|^-6U00ths and
in the latter 40-60U0ths inch long, a coincidence of large sizes

in these flesh-spicules which first attracted my attention to

the respective slides, as in no other case has the bihamate been
found so large. I have already stated that the anchorate was
ej'Ui'endcd in Esperia villosa ;

and I might here add that it

is of that shape whicli I have termed navicular or weaver's
shuttle-like, thus totally op])Osed to the usual form in Esperia.

viz. i'nequianchorate, but precisely like that of the " Unknown
Sponge.^^ In the latter, being a mere film, there is nothing
but the spiculation to judge from

;
but in Experia villosa

which is comparatively large, the surface is totally different

from that usually characteristic of E.peria^ as niay be seen.

21*
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from mJ description and delineation [op. et loc. cit.), while the

only things that are like Esperia are the skeleton-spicule in

both the '^Unknown Sponge^^ and E. villosa, and the rigid

skeleton-fibre in the latter. Under these circumstances I

propose to change the name of ^^Esperia villosa " to that of

^'Espen'opsis villosa,^'' and for the j^resent to place it in the

following group, viz. Hjmedcsmina.
But lest it should be asked, " Why add it to Plymedesmina

in particular?" it may be observed that the nearest known
structures to Esperia have been placed in the Hymedesraina.

Thus, in one of the massive specimens of Il/jmedesmia

JoJmsoni, Bk,, dredged on board H.M.S. 'Porcupine' between
the north of Scotland and the Faroe Islands, Avhicli had grown
upon a little stone, and which, being subcylindrical, is an
inch long by half an inch in diameter, the same kind of stelli-

ficate lace-like dermal structure and the same kind of rigid

spiculo-fibrous skeleton exists as in a similarly-constituted

Esj^eria. Moreover, another but membraniform specimen that

had grown over the surface of a Stelletta which had itself

grown on the branch of a stony coral obtained from the sea

about the island of Madeira (British Museum, no. 360 and

361, presented by the liev. 11. F. Lowe), is so like the dermal
layer of Esjjen'a that at first I took it for one, until convinced
to the contrary by microscopical examination, when I found
the skeletal spicule also to be almost identical in form with
that of Espen'oj accompanied, too, by a large tricurvate (PI. XL
fig. 20, a, h) • so tliat, but for the ])resence of that extraor-

dinary form of flesh-spicule (fig. 20, c, d, e), to which I shall

allude more particularly hereafter, these specimens might be
taken for those of an Esperia. Hence, with the Esperian
structure of the fibro- skeleton of Esperia villosa, now Esperi-

opsisj and its Es])erian skeletal spicule, together with the

extraordinary sizes of its flesh-spicules respectively (extra-

ordinary for a naviculiform anchorate), its massive as well as

membranous forms are better placed with the Ilymedesmina
than witli the Esperina, where their anchorates, being equi-

ended, would at once break down the main characteristic of

our group.

It might be observed, too, tliat the forms Esperioj)sis villosa

and Hipnedesmia Johnsoni res])ectively were brought up in

the dredge together, or, at all events, at the same station, viz.

''51 of 1869:" for they were in the same iar that bore this

label.

This Ojiportunity also might be taken of stating what is

known of Uymedesruia Jo//nsoni, Bk., 1864, = Desrnacidon
Johnsoni, Sdt., 1870, as it has not been found to have grown
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mucli beyond a membranous form on most occasions. In tlie

first place, two species or one and a variety of it, occur, viz.

Hymedesmia Johnsoni^ which, in addition to the double-

liooked "trenchant" flesh-spicule, common to both (PL XI.
fig". 20, c, 6?, e), has a single form of aciiate skelelon-spicule,

viz. Esperian (PL XI. fig. 20) and a tricurvate flesh-spicule

strongly developed (fig. 20, h) ; the acuate spicule clearly,

from Dr. Bowerbank's illustration of a membranous growth
from Madeira (B. S. vol. i. p. 35, pi. xviii. fig. 293), indicates

that it is Hymedesmia Johnsoni^ Bk., and has been found
between the north of Scotland and the Faroe Islands, as above
stated, also on a Stclletta coming from Madeira in a mem-
branous form by myself ; to which we may add the coast of

Portugal probably (Schmidt, Spongf. Atlantisch. Gebiet.

p. 54) ; as well as that from Shetland figured by Dr. Bower-
bank in 1874 (B. S. vol. iii. p. 208, pi. Ixxiv. figs. 1-3)

under the name of Halicliondria falcula, which is probably

the largest massive specimen (being about 2 inches long and
1 inch broad) that has yet been obtained. Although the tri-

curvate spicule is only mentioned in the specimens from the

north of Scotland and Madeira, the acuate spicule is sufficient

for identification in the others.

Schmidt's form, on the other hand, was obtained from the

coast of Florida, and from its possessing in addition to the

trenchant anchorate an acerate skeleton-spicule, accompanied
by a hihamate flesh-spicule only (PL XI. fig. 21, a, h), might
be termed Hymedesmia Schmidtii. His specimen was mera-
braniform (Spong. Atlant. Gebiet. p. 53) ; and this form and
spiculation also occur among the dredgings of H.M.S. ' Por-
cupine,' as evidenced by a small fragment of a massive speci-

men obtained at the entrance of the English Channel in 725
fms. at Station 36 ; so that there are evidently two different

spiculations of this sponge characterized by the same peculiar

anchorate, however much alike the general forms may be.

At the conclusion of his article on Desmacidon Johnsoni^=

Hymedesmia, Bk., Schmidt states that the " trenchant " spi-

cule (Bowerbank's term, because the inner edge of it is thinned

oft" like a knife) with hook at each end is allied to a bihamate

;

but in Hymedesmia Schmidtii the other flesh-spicule which
is so abundantly present is a veriiahle C-shaped and sigmoid
hihamate^ whose contrast in form with the early development
of the great trenchant spicule when both are about the same
size is most evident (PL XL fig. 21, a, h, c). The reversed

position of the hooks, viz. one turning right and the other

left ("rechtsund links"), like the ends of a bihamate, seems to

have influenced him in this decision (figs. 20 & 21, c). But
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setting asiJe for a moment the fact tliat in Ilymedesinia

Schmidtii the trenchant spicule is accompanied bj genuine

simple C-shaped bihamates, we find in the other sponge which

I have placed in this group, viz. Desmacidon tittibans, Sdt.,

that the central arm at both ends of the undoubted anchorate

is similarly reversed and accompanied by an abundance of

C-shaped bihamates, although of unusual size (PI. XII. iig. 24,

c-h). Comparing this anchorate, then, to the trenchant spicule

of H. Schmidtii as well as to that of H. Jolinsoni^ which is

the same, we must infer, I think, that this spicule represents an

anchorate as I have called it, and not a fibula or bihamate.

Lastly, it has been generally supposed that no equiancho-

rates are ever found in the " rosette"-form presented by the

^'/^equianchorates in Es-peria\ but in Schmidt's type specimen

oi Desmacidon titid)ans, in a slide at the British Museum,
may be seen " rosettes " of the equiRxichoraie peculiar to this

species and similar to those oi Esperia (PI. XII. tig. 24, h).

1-Jetuvning now to tlie grou]:> Esperina, I have observed that

in some species of Esperia there is a very minute equinYiclio-

rate of the navicular shape in great abundance and not more
than 2^-0()OUths inch long (PI. XI. tig. 19, a, h\. This was
lirst noticed in specimens belonging to the British Museum,
viz. in nos. 12;> and 286, both of which, unfortunately, are

without locality, while the other figures on them are " 28 a
"

and " 68. 11. 26. 24 " respectively
; and just now I have found

it in the mounting of a specimen from this beach (Budleigh

Salterton) otherwise possessing a spiculation like Esperia

forea^ Bk., but with the skeleton-spicule a simple acuate, i. e.

without any inflation of the blunt end. It is also present in

a sj)ecimen from the Mauritius (j&\^?/i^?ho.w, mihi), to be here-

after mentioned. Schmidt also noticed this kind of minute

equianchorate as a " variety," in the spiculation of his

Esjyeria anceps, figured in his report of the sponges found by
the ' Germania ' in her expedition of 1871 to the North Sea
(Taf. i. fig. 8), of which the nieasurement is given under its

other name, viz. Desmacidon anceps (p. 432) as '' 0*03 mil-

liui.," which is much the same as that above stated, hence

very minute. It certainly is more minute than the minutest

inequiauchorates visible in the same slides; and therefore the

'/^^equianchorate may possibly heqin its development in this

form. Ilowever, it does not a])pear in the ovular embryo of

Esperia, while the ?'??equianchorates do, as my representation

will show ('Annals,' 1874, vol. xiv. pi. xxi. fig. 25). The
specimen of Esjjcria from the Mauritius in which this minute

equianchorate occurs was j)icked up by Col. Pike some years
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ago when U.S. Consul there, and finally came to me through
Dr. Dickie for examination. From its present feathery form,

its spiculation may be briefly described under the name

Kvpcria plamosa^ n. sp.

Skeletal spicule sub-pinlike, with the head much smaller

than the thickest part of the shaft, 80 by 25-GOOOths inch in

its greatest dimensions ; inequianchorate 12 by 5-(30UUths

inch ; a simple C-shaped bihamate 21 by H-6000ths, and a

t]-icurvate 2O-60U0ths inch long ;
all of the ordinary forms

;

togfiher with the minute e^-'.a'anchorate 2i-6000ths long, in

great abundance, but perhaps not more so than the minute
bihamates and tricurvates ; while the smallest //iequiancho-

rates are about 4-6000ths inch long.

Esperia obscura^ n. sp.

Is a fragment of a massive specimen about 2x2x1 inch

in its greatest dimensions, with all tlie characters of Esperia,

viz. lace-like dermal layer, rigid interior fibre, and acuate

(sub-pinlike) form of skeletal spicule, but with an inequi-

anchorate about 5-6000ths long so transparent in its detail

that all I can give of it are the representations (PI. XI. fig. 18),

in the hope that it might be thus recognized and finally illus-

trated anatomically.

Loc. Fremantle. Found in a rotten state in Dr. Bower-
bank's collection,

EiiArHiDOTiiECA, Kent,

In the specimens of RhapMdotheca. Marshall- HaJIi^ Kent,
and R. afjinls^ Carter, both of which are Esperiw^ the anclio-

rates differ so little that, unless the accurately delineated forms
respectively are placed side by side as I have done (Journ.

Roy. Microscop. Soc. 1879, vol. ii. pi. xvii. «, figs, 3 and 4),
the differences are almost too sliglit to be of any specific

value ; and, after all, they may be only varieties ,• while the

])resenceof thep«'«-/«7ie spicules in each, witii their heads outer-

most, accompanied by their spirillar flcsh-spicales, has been
shown to be adventitious (ibid. pp. 407, 498) or appropriated,

having first belonged to another sponge. It is remarkable
also tliat the specimens should come from parts wide apart,

viz, lihaphidotheca Marshall-1lalli from the Atlantic on the

coast of Portugal, and R. ap'ln is from the Atlantic between
the north of Scotland and the Faroe Islands, both uj)on closely

allied forms of branched stony corals, in one of which my
Cliona abijHsoruni with the same kind of smooth spirular Hcsli-

spicule occurs.
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Peculiarity in the AncJiorate

.

The only uiKlescribecl species of Esperia that I liave ex-

amined, in which the inequianchorate possesses a decided

peciiliarily, is the following, viz.

Ksperia Cunniugltanii^ n. sp.

Massive, lobate, sessile. Colour now pale yellow. Sur-

face undulating, rugose ; dermal layer lace-like, formed of a

stout reticulated structure, composed of smooth spiculo-fibre,

underneath the interstices of which is a finer one of the same
kind, whose interstices in the fresh state are tympanized by
the dermal sarcode in which the pores are situated

; supported

internally by a rigid spiculo-fibrous skeleton, whose branches

become thicker towards the older and first-formed parts of the

structure, which is traversed by the branches of the excretory

canal-system that open here and there in large vents on the

surface. Spicules of five forms, viz. :— 1, skeletal, acuate, al-

most cylindrical, smooth, curved, abruptly sharp-pointed,

slightly constricted inside the head, or with the latter ellipti-

cally inflated, about 112 by 2-fJOOOths inch in its greatest

dimensions (Fl. XI. fig. 17, o, h)
; 2, fiesh-spicule, inequi-

anchorate, 10-20-6000ths inch long, head oblong, narrow, a

little longer than the rest of the body, anterior or petaloid arm
a little shorter than the lateral ones, which are somewhat
everted at the free end ,• anterior arm of the smaller or lower

end prolonged upwards into a pointed conical process (fig. 17,

c, g) ; 3, flesh-spicule, bihamate, very fine, back or shaft

straight, suddenly cinwed in opposite directions at the ends,

about 6-GOOOths inch long (fig. 17, c7, A) ; 4, fiesh-spicule,

simple, tricurvate, very small, bow-sha])ed, 10-6000ths inch

long (fig. 17, e) : 5, trichites in sheaf-shape bundles about

the same length (fig. 11^f). No. 1 is chiefly confined to tlie

dermal and skeletal structure ; 2 is sparsely present, chiefly

in the dermal layer, together with 3 and 4, which are ex-

tremely fine and scanty. Size of one of the largest of the

pieces, of which there are many, all belonging apparently to

the same specimen, which mitst therefore have been very large,

6 by 4 inches in its greatest diameter.

Hah. Marine.

Loc. Stanley Harbour, Falkland Islands, and Otter Island,

Patagonia.

Obs. The "process" which is extended upwards from the

central or petaloid arm of the lower end of the inequiancho-

rate, and is a simple elongation of this tongue-like part (fig. 17,

g)j is the most distinguishing and striking character in this
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species. Probably the larger size mentioned is tlie fullj-

developecL form, although by no means the most plentiful.

The bihamate is also peculiar, and so difhcult to find from its

fineness and scarcity that I do not place much dependence on
the form and size given of it ; hence consider that what I have
stated requires confirmation. Possibly in some parts of the

specimens which have not come under my observation the

flesh-sjricules may be larger, more marked, and more plenti-

ful ; but after a prolonged search I have not been able to find

tlicm. The skeletal spicule, as in most other species, varies

in the form of the head, being in one part simply acuate and
in another more or less inflated (fig. 17, a, h). The speci-

mens, according to the label, were obtained by Dr. Cunning-
ham, after whom the species is named, and fouud at the places

mentioned. They are all in the British Museum, and, besides

my running no. 441, bear the register nos. 68. 6.29.22 and
72.4. 19. 3 respectively. Mr. Stuart Ridley has alluded to

them (Proc. Zool. Soc. 1881, p. 117, pi. x. fig. 5) for com-
parison with liis Esperia macjellanica^ the spiculation of which
is of the common type.

Although Esperia Cunningliami is the only species in

which I have found the " inequianchorate " to present the

peculiar character above mentioned, there is another in which
the 6i7((aw«<e equally possesses one; and that is the serrated form
in Esperia serratohamata^ found among the Gulf-of-Manaar
specimens from Ceylon (' Annals,' 1880, vol. vi. p. 49, pi. v.

fig. 20, i).

[To be continued.]

XXX.

—

Report on the Nematodes in the Possession of the

British Museum, icith a Review of tlie Classification of

the Order. By Dr. L. Orley.

[Plate X.]

Since the year 1853, in which Baird's ' Catalogue of the

Species of Entozoa contained in the Collection of the British

Museum ' appeared, the collection has been enriched by the

addition of some interesting forms, the enumeration of which

will afford matter of interest to those acquainted with the

group. Our knowledge of the Nematodes has undergone such

changes during the last thirty years, that a fresh survey of

the collection was certainly desirable. Many species reputed
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to be distinct are young forms of other species ; and the syste-

matic arrangement has much altered with the increase of our

knowledge. To take one example:

—

Ascaris rncisa, E.ud,,

has been recognized as the young form of Ascans depressa,

Rud. ; a large number of the species of Ascaris have been

removed to other genera 5
and all the forms assigned to the

genus Af/amonenia, Dies., have been discovered to be imma-
ture Ascarids. For this reason, indeed, 1 have put asexual

forms aside, and have described, without giving specitic names,

those which seemed of special interest.

Although the collection of Nematodes cannot be set down
as a very rich one; yet it derives value from the circumstance

that a tolerably large number of genera are represented, and

that it contains the original specimens of the species described

by Baird and Siebold. The specimens are unfortunately, as

in most other collections, not in the best state of preservation
;

so that a renewal of many species is very desirable. The
greatest attention has, indeed, been devoted to the collection

recently ;
but it is impossible to restore those specimens in

which decomposition has already set in. 8ome little ex])eri-

ence in the matter has taught me that if the worms are waslied

in 10-per-cent. nitric-acid solution and killed in weak alcohol,

they will keep remarkably well, if they are gradually trans-

ferred to stronger spirit, and if strong spirit be added to the

old alcohol every six months.

I must content myself on this occasion with simply enume-
rating the species in the collection, without going into the

literature after the manner and with the same fulness as in

Baird's Catalogue ; for Linstow's Compendium * contains

almost the entire bibliography, and I could at best only copy

this. However, I shall take the liberty of enumerating cer^

tain species which are accidentally omitted from Linstow's

Catalogue and of correcting certain errors, in order to supple-

ment this useful book where possible f.

By the kindness of Dr. A. Giinther, the Keeper of the

.

* A very coaiplete account of the literature of Entozou is to be found

iu Dr. Cobbold's excellent worii ' Entozoa,' &c., 187!).

t 1. Ascaris Icevissima, Baird, ' Catalogue of the Species of Entozoa/
London, 18o;j, p. 25. JIab. India.

2. Ascaris hifaria, Baird, ibidem, p. "JO. From the Korea.

3. Ascaris uiululost>-sfriata, JJaird, is introduced as iiudidoso-sfriafa,

and the liost iSarcorhainp]u(s\s set down iu the alpliabetical list as

Sacorrliamplnis.

4. Fduria (jrucilis, Rud. Synops. Eutoz. p. 20<S ; Dujardin, Hist.

uat. d. Helm. p. 46 ; Schneider, Monogr. d. Nemat. p. 87. llab.

In the peritoneum oi Lai/ofhri.v Jlm/ibuhlfii and Cvhiis cirpiicinns.

5. Filar ia sanyuinea, Bud. Synops. pp. ;j&21ij Bujardiu, Hist.

d. Helm. p. 01.
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Zoological Department, I received permission to examine
the collection, and was assisted in every way by Prof.

JetFrey Bell ; I then exerted myself to arrange it according

to the most recent system. I confess I found difficulty

in deciding on which system to proceed ; for, as is well

known, various opinions prevail on the subject. Laying aside

the old classifications of Rudolphi and Diesing, there remain the

views of Bastian, Dujardin, and JSchneidcr, and, further, those

important discoveries which have been made by Leuckart and
Glaus on the Rhabditidaj and by Biitschli and de Man on
free-living forms. I must say, at the same time, that our

knowledge is, relatively, so poor with regard to the two latter

groups that a monograph especially of the llhabditida3 is much
to be desired. Our acquaintance also with the general deve-

lopment of the Nematodes is very limited, so that we have
no characters except those of the anatomy and biology by
which to direct our systematic arrangement of the group.

The first question to be solved is whether the free-living

should be placed with the parasitic forms, or whether the two
should form independent groups.

]ii answer to this, diflerent investigators have put for-

ward ditferent opinions. Dujardin* and Schneider f placed

the free-living and parasitic forms together, while li)astian|

considers them to be independent of each other. 'J.'he two
first named had but little acquaintance with the free-living

forms, while the latter investigated both groups profoundly,

leaving however, unfortunately, the Ilhabditidib out of con-

sideration.

In the system of Dujardin we find all free-living forms
united under the name " Enopliens," with two parasitic

genera PassaJurus and Atractis, a proof tluit they had some
characters in common. When our knowledge became so

immensely increased by the investigations of Bastian we came
into the possession of characters which admitted of the sepa-

ration of the two parasitic genera. Schneider endeavours to

classify both groups by the muscular system ; but Biitschli §
and other workers have sufficiently ])roved that by it the most
closely related forms are separated.

Since Leuckartll and Clausal carried out their studies on

* Hist. uat. d. Helm. (Paris, 18 Jo).

t Mouograpliie der Ncniatodeii (lierliii, ]8G()).

f
" Moiiognipli of the Aniruillulida'," Transactions of the Liiuieau So-

ciety of London, vol. xxv. 16V>'>.

§ Beitrage zur Kenotniss derfreilebenden Nematoden (Dresden, 1873).

II
Meuschlicbe Parasiteii, IHC;) and 187().

^1 Beobachtungeu iiber die Organisation and Forlpllarzung von Lcptu-
dera appendiculata (Marburg, 18(JU).
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Ehabditlclie and E-habditoid larvfe we have become acquainted

with transitional forms which apj^ear to connect the free-

living and parasitic groups. The chief of these are Rhahditis

irigrovenosa and appendicidatn^ which show a close connexion

with the parasitic genus Oxyuris.^ both from a biological and

an anatomical point of view. So thoroughly does Biitschli*

recognize this relationship that he considers it desirable to

unite the genera Oxyuris^ Cei^halohas^ Anrjuillala^ and Rhah-
ditis into one genus. I have proposed t the name Rhabditi-

formre for the group. Our task, then, is to discover whether

this group can be maintained in its independence, and whether

the parasitic and free-living forms are to be separated, or

whether a continuous chain of modifications connects all

Nematodes, admitting of no lines of demarcation. We have

thus come to the point at which Bastian commenced fifteen

years ago ; and it is to be regretted that the characters which
he put forward as distinguishing the two groups from one

another have not been remembered as well as they deserved.

I shall show, in the first place, that characters exist by
wliich the so-called Rhabditiformai may be separated from the

real free-living species or Anguillulidre.

De Man I was the first to demonstrate that our terrestrial

and freshwater forms have been developed from three or more
marine original forms ; and I have assigned to that which
gave rise to the Rhabilitiformaj the name of ^^ ProtoncJioIaimusJ^

From this the species of Mononchus and Diplogaster are

developed. Diplogaster is even provided with a doubly-

bulbed oesophagus, a sign that it inclines to a parasitic life

;

but the organs usually coincident with a free existence, such

as the circumoral bristles and the lateral circular markings,

are not wanting. From Diplogaster sprang other forms in

two directions 5
one division has kept the bristles and lateral

circular markings and acquired a caudal sucker as well {Plectus^

Bst.), while others have entirely lost these organs, necessary

to a free life ; this may be taken as a sign that they have

passed into a parasitic state of existence. It is just these

latter species which represent the group of the Rhabditiformaj.

All other free-living species known at present have at least

one of the organs I have named ;
and many have eyes besides.

Points of ditterence occur in the mode of reproduction and

manner of life.

* " Ueber freilebeiide Nematodeii,'' Zeitschr. f. wiss. Zool. Bd. xxvi.

t Monograpliie der AnguilluHden : Budapest, 1880. (Editio separata e

" Termeszetrajzi fiizetek,' vol. iv. partes i., ii. 1880. A musajo uationali

hungarico edita.)

X
' Oudeizoekiugen over vrij in de Aarde levende Nematoden,' Leide,

1875.
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The difference, on the other hand, between the free-living

and truly parasitic forms is much greater ;
for we find distinc-

tive characters both in the structure of the cuticle, and in that

of the reproductive organs and nervous system. The cuticle

of the free-living forms is tolerably thin in comparison with

that of the parasites ; the genital tube is simple and devoid

of convolutions in the former, while in the latter the structure

is complicated and there are many convolutions. In the para-

sitic forms the nervous system is represented exclusively by
an oesophageal ring made up of nerve-fibres and nerve- cells,

while in the free-living forms it is either entirely absent or

consists only of a few fibres. A study of the cellular mass
belonging to the nervous system (?) which surrounds tlie

oesophagus in the free-living group discloses another impor-

tant difference. On the other hand, the lihabditiforniffi stand

near the free-living forms in these latter points, and are sepa-

rated from the parasitic forms by the same characters ; though,

at the same time, the parasitic stage of Rliahditis rngrovenosa

approaches flic parasites in many points. Oxyuris is not to

be joined to the Rhabditiformai ; for it has higher structural

relations.

Differences are to be detected Avhicli perhaps may connect

the simplest with the most complicated metamorphosis. In
the first place, every IS' ematode has a larval stage ; in this

stage all are alike, and all, with few exceptions, lead a free

existence, a proof that the parasitic are derived from the free-

living forms. But while the parasitic larva; must of necessity

perish if they are unable by any means to reach the interior of

other animals, the free-living forms develop into sexually

mature worms witliout changing their abode. But how is it

with the llhabditiformse ? Schneider's investigations have
already shown us that most Rhabditida?, require for their de-

velopment soil or liquid which has become foul ; and later

experiments appear to establisli the conclusion that the deve-

lopment of the llhabditidai is carried out in tlie midst of de-

composing matter. Rhabditis ntgrovenosa and aj^pendiculata

also require a nidus of filth for their later developmental stages,

but have the power of developing into the sexually mature con-

dition in this position, while their nearest allies, the Oxyurids,
can only develop within the bodies of other animals. And
this development into the sexual state apart from a host cha-

racterizes both free-livers and the llhabditiforma!, while the

contrary is the distinguishing mark of the parasites. If we
study those Rhabditiformai which are found in the interior of

man and the higher animals, we find, from the researches of

various investigators, that these species reach the mature cou-
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clition just as well out of the body as within it, and that their

development is not in tlie least influenced by the latter posi-

tion. This rule applies witli greater or less accuracy to the

other genera which are grouped with Rhabditiforniffi. Anguil-

lula aceti^ it is true, lives in artificially prepared vinegar, but

only in the larval state, while it develops sexually and repro-

duces only in fermented vinegar.

Most of the Cephahhi live in roots of moss whicli have more
or less undergone decay ; and most lthalKlitida3 live in decom-
posing organic matter, or in earth which contains it. We
see, then, that it is just as much a necessity for the Ehabditi-

formffi to find a resting-place in decomposing matter as it is

for the parasitic forms to reach by some means the inside of

an animal; while the free-Hving forms, unfettered by such

requirements, develop directly under most varied and inde-

pendent external conditions. The preservation of tlie species

is effected in different ways
;

for while the parasites secure

this end by producing enormous quantities of ova, with the

Ehabditidee, which produce but few eggs, it is managed by
tlie constant aggregation of the individuals in large numbers
and by tlieir extreiuely rapid development, Avhich occupies

sometimes only twenty-four hours
;

while their tenacity of

life and their habit of wandering gives tliem the power of

becoming widely distributed. Home Khabditiforina?, indeed,

appear to occur singly ; but this cannot be decided for certain,

owing to the imperfect extent to which their habits are known :

in cases where isolated individuals are found it is always

possible that they may be merely stray members of a colony.

It is seldom that the free-living forms live together; they are

generally (with the exception of the parasitic Tijlenchi) to be

found singly ; they lay very few eggs ; and hence the different

s]:)ecies are always found to be feebly represented. Diplogaster

riraJis may be mentioned here as showing a transition to the

l\habditiforma3 ; for it usually occurs in large numbers in wet

ditches among Algw, and also reproduces, as I have often

convinced myself, with great rapidity in decayed Algaj.

Biitschli was the first who endeavoured to unite the genera

Oxyuris^ Rliahditis, Ceijlialohus^ and Anguilhda^ on account of

their agreement in the structure of the caudal termination in

males &c. ; these genera would seem to be closely allied. De
Man has placed them in the family " Odontospha^ridai ;" I

have called the family Ehabditidaj, De Man associated with

them the Plectidie and Diplogasteridse
;

but although I

cannot deny the close affinity of these forms with the above-

mentioned genera, yet they possess so many of the charac-

ters requisite to a free existence that we are justified in sepa-
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rating them from the Rliahditiformre, at least until more
exact study shall show other limits to be necessary for the

group.

Now the Ehabditiforniffi lack all the chief points usually

coincident with a free life—namely, the circumoral bristles,

lateral circular markings, and caudal sucker. Those struc-

tures which have been pointed out in some Rhabditidffi as

short bristles around the mouth are rather to be described

as long pointed papillte, and occur in some other parasitic

forms as well. Almost all Rhabditidaj possess an oesophagus

with either two roundish swellings or one elongated anterior

dilatation, and with a terminal bulb provided with a val-

vular apparatus. An oesophagus of this kind is found else-

where only in the genera most nearly akin to them {Plecfas,

Diplogaster)^ and iu the representatives of the genus Tijlen-

chus (the parasite of plants)—a proof that the passage to a

parasitic mode of life is marked by a modification of tliis kind

in the structure of the oesophagus. The TijlencM^ however,
in their other characters are very nearly related to the Rhab-
ditiform^e, inasmuch as the above-mentioned characters are

wanting in them ; and I hope the time may come when a

closer examination will allow us to place them with the lihab-

ditiformai as a distinct genus.

Summing uj) what has been said, we find that there are

perhaps few orders in which so continuous a series of forms

exists as in the Nematodes. But that it is possible to separate

by a transitional group the two divisions distinguished by
Bastian I have now endeavoured to show ; and even if I have
carried out this separation imperfectly, I should still have for

consolation the expectation that the careful researches of

Leuckart, Claus, Blitschli, and De Man will yet enable us to

establish more satisftxctory boundary lines.

Although the complete chain of forms is not known to us,

and although our present knowledge allows us only tenta-

tively to fix boundaries to the groups, I take the liberty of

proposing the following three suborders as tliose which best

represent our knowledge up to the present time.

I. Xematentozoa.—Thread-worms completing their early

stage in the free condition, their maturity as parasites in the

bodies of the higher or the lower animals ; the species being-

perpetuated by the production of immense numbers of ova,

Avhose develo])ment is more or less complicated. The cuticle

is fairly thick, the mouth provided with papillas and lips
; the

buccal cavity and the male caudal end may be either simple

or complex. Tlie nervous system consists of distinct nerve-

cells and fibres, surrounds tlic oesophagus, and is always well
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developed. The genital tube is complicated by many convo-

lutions.

II. Rhabditiformce.—Small, chiefly microscopic thread-

worms, which live generally free, but in exceptional cases as

parasites, and have without exception the power of deve-

loping to the sexually mature state in organic substances in a

state of decomposition, or in earth saturated with such sub-

stances, such condition being necessary to the process. Tlie

species is perpetuated not so much by the production of an im-

mense number of ova as by the habit which they have of living

in colonies, of developing with great rapidity, and with a meta-

morphosis which is either slight or complicated by dimorphism
of the sexes. They are devoid of all the principal cliaracters

usually coincident with a free life, such as circumoral bristles,

caudal suckers, and lateral circular markings. The cuticle is

tolerably tliin
;
the nervous system consists more of tibres than

cells, and is feebly developed and often wholly wanting. The
oesophagus has two dilatations, the posterior of Avhich is

provided with a valvular apparatus. The genital tube is of

simple structure, not convoluted. The mouth has lips or

papilla3 ; the buccal cavity is usually very simple.

III. Anguillulidie.—Small microscopic thread-worms lead-

ins; a free existence in mould' or in water throuii:hout all their

stages, developing without a complex metamorphosis. Though
small, they produce large eggs. Provided with the organs

belonging to a free life, such as bristles, caudal sucker, and
lateral circular markings, and even with eyes in many cases.

Buccal cavity simple or complex, according to the conditions

under which they live. The nervous system is either entirely

absent or composed only of a few tibres. Genital tube simple
;

no convolutions.

The Nematodes of the British-Museum collection belons; to

the Nematentozoa, Avith the exception of two species which
belong to the group Khabditiformte ; the Anguillulidai are

not represented. With regard to the first group, I must dis-

tinctly lay down that not one of the existing classifications re-

presents the true relationships, and we shall certainly have long

to wait for a natural arrangement. Of all those wliich have
been proposed I have found that of Schneider to be the best

;

and although we have found the arrangement according to

the muscular system not to be thoroughly satisfactory, I have
adopted it provisionally. Fortius reason, this group includes

all the genera contained in Schneider's monograph, with the

exception oi. EnojAus^ Pelodera^ Lejdodera., AnguiUuhij Mermi'Sj

emd Gordius
] and it is divisible into the subordinate groups,

Polyinyarii, Meromyarii, and Ilolomyarii.
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For the Polymyurii Sclineider enumerates ten genera, of

which Enoplus is not to be regarded as rightly pLiced among
them, and the genus Ceratosjyira is not represented in the

collection. On the other hand, I add to the group the genus
Spiroptera^ lately characterized by Linstow, and the genus
Agamonema as an appendix, which contains young forms of

Ascarts, and probably of other genera. For this reason

Agamonema is not, strictly speaking, a genus at all, but

merely a collector's name for various young stages of Nematen-
tozoa. Thus we have ten genera of Polymyarii represented in

the collection.

A. Polymyarii, Schn.

I. Genus AscARis, Rud.

Mouth provided v/ith two lips ; two spicula of similar form ;

prgeanal papillae to the number of twenty and upwards.
The species are arranged according to the systematic posi-

tions of the hosts.

No.
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No. Species.

10. simplex, Rud.
11. ensicaudata, Rud.

12. spiralis, Rud.
13. unduloso-striata.

14. depressa, Rud.
15. Salvini, Baird.

16. semiteres, i?»(f.

17. serpentulus, i2i/f?.

18. microcephala, Rnd.
19. spiculigera, i?i«<i.

20. holoptera, Rud.

21, sulcata, Rud.

22, tennicoUis, i2»r?.

23, cephaloptera, i^Mc?.

24. radiosa, Schn. (?).

25. anoura, Duj.

26. obconica, Baird.

27. Boddaertii, A/?r(?.

28. truncatula, Rud.
29. dentata, i?Jif/.

30. constricta, Rud.

31. rigida, ScJin.

32. acuta, jB»f?,

33. clavata, Rud.*
34. capsularia, R.

35. miicronata. /Sc/ir.

36. collaris, Rud.
37- labiata, ii^wr?.

38. rotundata, i2i(f7.

39. meleagrina, Kollar.

40. Lifaria, Baird.

41. laevissima, Baird.

Species of host,

Phocaena communis.
Turdus iliacus,

„ musicus.

Strix flammea,

Sarcorhamphus papa.

Gyps fulvus,

Oreophasis Derbyana.

Vanellus cristatus.

Ardea cinerea,

Carbo cormoranus.

Mergus serratus.

Colymbus septentrionalis.

Pelecanns ?

Testudo raauritanica.

gra^ca,

„ geometrica,

,, mauritauica,

,, gra3ca.

Alligator fissiceps.

Tropidonotus fasciatus.

Clotho arietans.

,, rhinoceros.

Python molunis.

Coryphodon pantberinus.

Coluber corais.

Uranops angiilatus.

Herpetodryas Boddaertii.

Perca cernua,

Mullus barbatus,

Cottus scorpius,

Scia^na aquila.

Lophius piscatorius.

Blennius viviparus,

Gadus morrhua,

Aphanopus carbo,

No locality.

Gadus cotta.

Platessa flesus,

Alepocephalus rostratus.

Mura?na anguilla,

Raiaf.

Pearl-oystei".

No locality.

* Has been regarded as youuc

t From Madeira.
stages of different Ascarids.
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II. Genus EuSTRONGYLUS, Dies.

Mouth without lips ;
mouth-opening- circular, surrounded

by papillffi. Bursa cup-shaped. One spiculum at the tail-end

of the male.

Eustrongylus gigcis is the only representative of the genus
in this collection. Male and female examples occur from Sus
scrofa (domestic).

III. Genus Physaloptera, Rud.

Mouth surrounded by two semicircular lips ; two spicula,

differing in form ; a dilated heart-shaped bursa investing the

caudal termination. One unpaired papilla in front of, and ten

pairs of constant papillai behind, the anus.

No. Species. Species of host.

1. saginata, Rud. Tityra leucouotus.

2. alata, Rud. Falco tinnunculus.

3. megalomastoma, Rud. ,, nisus.

4. sp. ? Sieb. Emys venusta.

5. obtusissima, Molin. Oxyrrhopus phimbeus.

6. retusa. Rud. From a large Tropidolepidura

.

IV. Genus Heterakis, Duj.

Mouth trilabiate ; lips sometimes so small as to be incon-

spicuous
; two dissimilar spicula

; male with sucker in front

of anus
;

three constant pr^eanal papillje and several postanal

ones.

No. Species. Species of host.

1. maculosa, Rud. Columba doraestica.

2. inflexa*, Rud. Tetrao urogallus.

,, „ Gallus gallinaceus.

3. vesicularis, Rud. Pavo cristatus.

4. faveolata, Rud. Platessa flesus.

V. Genus Filaria, Miiller.

Filaria, End.
Spiropicra, Knd. (in part).

Lyorhynclnis, Kiid.

Mouth-parts showing the greatest variety in form ; two
dissimilar spicula; four pra^anal papillae.

I here describe two new species, and point out one young
form.

* Ascuris mjl<'xa, Rud.
22*
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Filan'a spiralis^ n. sp. (PL X. fig. 2, a, h.)

Female : length 1*1 millim., breadth 0*46 milHm. ; length of

the body to that of the o?soph.= 7 : 1 ;
length of the body to

that of the tail = 40 : 1.

Body of nearly the same breadth throughout ; head com-
pressed anteriorly, termination of tail acute. Mouth surrounded

by six small lips, containing a quantity of pulp
5 the two

lateral of these lips are somewhat larger than the four median,

which, however, are provided with a tooth-like process. The
lips are stout, and are so closely a])pressed that it is very

difficult to separate them. The mouth leads into a small vesti-

bule. The cuticle is elevated into six dermal lobes, corre-

sponding to the lips ; these are connected together and form

a kind of tube over the head ; they are especially characteristic

of our worm ; their edges are smooth, not toothed. Height of the

tube O'l millim. The a^sophagus appears to consist of a short,

strongly fibrillated portion, and an opaque richly granular

part, •which is nearly twelve times as long. The intestine

is formed of a number of rows of polyhedral cells, and is coiled

in its more posterior portion. The female generative organs

Avere incompletely developed in the specimens under examina-

tion ; but the vulva was observed at the sides of the anterior

end of the head. Of the ten specimens, not one was a male.

The cuticle is thrown into well-marked rings, except at the

head and tail, which are smooth.

This worm was found encapsuled between the serous and
muscular layers of the stomach of an Australian frog, Htilo-

porus albojjunctatus? It was coiled up very much like

Trichina spiralis , and hence its specific name. It differs in

very many points from any Filaria which has yet been found

encapsuled in the Amphibia ; and I cannot identify it with

any described Filaria or Spiroptera.

Filaria ecaudata^ mihi { = F. ohlusa, Rud.).

(PI. X. fig. l,a-d.)

Male, length 35 millim. ; female 80 millim. Breadth

3 millim. ;
length of the body to that of the oesoph.= 20 : 1

;

length of the body to that of the tail= 1000 : 1.

Body of the same breadth throughout and rounded ; the

head and tail terminate acutely. Head rounded off, pretty

broad. Mouth small, round, with six papillae ; it leads directly

into the oesophagus, which is so constricted anteriorly by the

connexion between the lateral lines, that it is divided into

an anterior and a posterior portion. The latter passes directly,

and without the intervention of a bulb, into the intestine. In
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the former tliere are the two horny structures resembling

triangular teeth which have been already described by Dujardin

and Sclineider. The intestine is nearly straight, and is made
up of a large number of cells. The rectum is an extremely

fine long chitinous tube; anus quite at the tip of the tail,

the orifice can only be made out with the aid of high powers.

The tail is not widened out, but is rounded and has much the

same form in the male and female. The coils of the ovaries

are very numerous, and extend from the caudal end as far

as the anterior portion of the oesophagus. A large number
of ova were found in the ccelom. Vulva O'l millim. from the

end of the head. A long and much coiled testis extends from
the commencement of the intestine to the anus, and fills up
the body-cavity. The seminal ducts are extremely short. Two
unequal spicula. Four pairs of papillse, at the margin of the

end of the tail, around the anus ; there are no papillas behind
the anus. The males appear to be more common than females.

Found in Lamprotomls ceneus] organ not given.

I feel no doubt that this worm is identical with the FiJaria

obtusa of Rudolphi, and that it is closely allied to F. pungens,
Schn., from which, however, it is specifically distinct, on account

of the form of its tail and the absence of papillae behind the

anus of the male. The free end of the horny process in the

oesophagus does not form a denticulate projection ; nor is the

head more pointed than the tail. Again, the anus of F. pun-
gens is situated further forwai-ds than it is in F. ecaudata. I

have found it necessary to make a change in the specific name,
in consequence of Schneider's discovery that Spiropiera obtusa

is a Filaria. I have endeavoured by correct description and
figures to fix the characters of this species.

Filaria, sp. ? (PL X. fig. 3, a & h.)

Length 1-35 millim., breadth 0'5 millim. ; length of the

body to that of the oesoph. = 10 : 1 ; length of the body to

that of the tail= 100 : 1.

Body tapering gradually towards either end, and terminating

in a sharp tail. Mouth without lips, surrounded by six very

small papillae. A short delicate pharynx leads into the oeso-

phagus, which is fairly muscular at its commencement and
termination ; it gradually passes into an oval enlargement.

The intestine is straight and is constricted at some points;

its wall, which is formed of a number of small polyhedral

cells, is enormously thick. The anus is somewhat puffed out

by elevations of the cuticle; the anus is near the tip of the

tail. The cuticle is very strong and so finely ringed as to

appear to be almost smooth. The two lateral areas are espe-
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cially well developed, and the lateral vessels, which branch

repeatedly and give off ramules in all directions, are very

characteristic. The lateral vessels unite in the region of the

oesophageal enlargement ; the strongly chitinized efferent

duct opens on the ventral side at about the middle of the

oesopliagus. Sexual organs still undeveloped.

In many points this worm resembles Agamonema pisciuvi,

Rud., a form Avhich has indeed been found by Van Beneden
in the bat; there seem, however, to be important differences.

As I have as yet been only able to examine one specimen, I

will not describe the species as new ; on the other hand, no
Filaria has ever yet been found under the skin of a bat ; and
as this was found in a very rare species from Guatemala [JDicli-

durus albus)y I have thought it right to give a description

of it.

No.

1.
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VI. Genus Spiroptera, Linstovv.

Spiroptera, Rud. (in part).

Mouth-parts various in form
; two dissimilar spicula j eight

prseanal papillae. Bursa asymmetrical.

No. Species. Species of host.

1

.

eurj-optera, Mud. Lanius minor.

2. adunca, Crepl. Larus argentatus.

3. crassicauda, Melilis. Colymbus septentrionalis.

VII. Genus ACtAMONEMA, Dies.

No constant characters can be assigned ; contains young
forms of Nematodes, which are chiefly to be found encysted in

fishes. No good species exist ; those assigned to it were
established by the older investigators.

No, Species. Species of host.

( Labrax lupus.

-, • r.- ! Aphanopus carbo.
1. communis, Dies. { t^ ^ t.

(jradus morrhua.

(^Salmo salar.

2. bicolor, Dies. Osmerus eperlanus.

3. capsularia, Dies. Clupca alosa.

„ ,, Merlucius Valparaiso.

VIII. Genus Ancyracanthus, Dies.

Mouth-parts various in form. Mouth-opening small ; two
dissimilar spicula ; from fifteen to twenty papillje, arranged in

a line singly or in pairs.

No. Species. Species of host.

1. cystidicola, Rud. Salmo fario.

2. impar, Rud. (?). ,, ,,

IX. Genus IIedruris, Creplin.

Head with four lips ; two dissimilar spicula ; two praeanal

papillas.

No. Species. Species of host.

1. androphora, Kitsch. Triton cristatus.

2. siredonis, Baird. Siredon mcxicanus.

X. Genus CUCULLANUS, Miiller,

The mouth traverses the entire breadth of the head in the
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form of a slit leading into a circular month-capsule ; two

similar spicula ; seven to eight prasanal papillffi.

Two species occur from two hosts,

No. Species. Species of host.

] . microceplialns, Dnj. Emys guttata.

2. elegans, Zed. Murseua anguilla.

B. Meroniyarii^ Schn.

Of the Meromyarii Sclmeider enumerates ten genera, of

which hepfodera and PeJodera {\io\\\-= Bhnbditis^ Di^'O ^I'e not

to be regarded as rightlj placed among them ; and Lahiduris

and Dermaioxys are not reprcsentctl in the collection.

XI. Genus Nematoxys, Schn.

Mouth provided with three very small lips; two similar

spicula. Body covered with many papillre both in male and
female.

Nematoxys ornatas^ Duj., is the only representative of the

genus in this collection, from Puma escidenta.

XII. Genus Oxysoma, Schn.

Mouth provided with three lips, asymmetrical. Two similar

spicula ; three pra;anal papillaj constant.

No. Speci&s. Species of host.

1. hrevicaudata, Zal. Bufo variabilis.

,, ,,
Augiiis fragiHs.

2. acumiuata, Rad. liana temporaria.

XIII. Genus OxYURis, Rud.

Asceiris, Rud. (in part).

Passalurus, Duj.

Orolaimus, Uuj.

Stychoceplialus, Dies.

Lips very inconspicuous ; two dissimilar spicula. Bursa
present or absent.

No. Species. Species of host,

1. vcrroicularis, Rud. Homo sapiens.

2. obvelata, Rud. Mns musculus.

3. ambigua, Rud. Lepus timidus.

4. tetraptera, Nhz. Mus sylvaticus.

5. curvula, Rud. Equus caballus.
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XIV. Genus Atractis, Duj.

Lips inconspicuous ; two dissimiUar spicula ; three prreanal

papillae.

Atractis clactt/lura, Duj., is the onlj representative of the

genus in this collection, from Testudo grceca.

XV. Genus Spiroxis, Schn.

Mouth provided with two lips
;
two dissimilar spicula of

large size.

Spiro.vis contorfa, Schn.(?), is the only representative of the

genus in this collection, from Enu/s eui-ojxea.

XVI. Genus Strongylus, Rud.

Doclnniiis, Moliii.

Ancylodomum, Diibini.

Sclerostomn, Rud.
DiciplianocepliaJus, Dies.

Mouth-parts various in form ; buccal cavity with chltinous

teeth 5 two similar spicula. Bursa funnel-shaped.

No. Species. Species of host.

1. striatus, Zed. Erinaceus curopoeus.

2. trigouocephalus, Rud. Cauis famiHaris.

3. annulatus, Sieb. „ hipus.

4. dispar, Dies. Fells concolor.

5. clathratus, Baird. Loxodonta africana.

6. sipunculiformis, Baird. Ehismodon indieus.

7. filaria, Rud. Ovis aries.

8. micrurus, Melilis. Sus scrofa.

9. paradoxus, Mehlis. ,, „
10. arraatus, Rud. Equus caballus,

11. tetracanthus, Dies. ,, „
12. tracliealis, 8ieh. Perdix cinerea.

,, ,, Galhis gallinaceus.

13. nodularis, Rud. Anser cinereus.

14. mucronatus, Baird. Phyiuatura palluma.

15. auricularius, Rud. Eana temporaria.

C. Holomyarii, Schn.

Of the Holomyarii Schneider enumerates eight genera, of
which Anguillula, Mermis^ and Gordius ure not to be reo-arded

as rightly placed among them, and two genera are not'repre-
sented in tliis collection ; on the other hand, I add to the
group the genus Tri'chodes, lately characterized by Linstow.
Tlius we have four genera of Holomyarii represented in the
collection.
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XVII. Genus Tkichosoma, Eud.

One spiculum
; vagina protrusible.

No. Species. Species of host.

1. contorta, Creplin. Corviis frugilegus.

2. reseeta, Dnj.
^^ ^,

3. brevicollis, Rud. Anser cinereus.

XVIII. Genus Trichodes, Linstow.

Tricliodes, Linstow, Troschel's Arcliiv, 1874, i.

No spicula ; no bursa. Male in the oviducts of female

during copulation.

Tricliodes crassicmida^ -^^l^'-j is the only representative of

the genus in this collection, from Mus decunianus.

XIX. Genus Teichocephalus, Goeze.

Body hair-like at anterior and thick at posterior end. The
caudal end of male screw-shaped.

No. Species. Species of host.

1. dispar, liud. Homo sapiens.

2. unguiculatus, Rud. Lepus timidus.

XX. Genus Pseudalius, Duj.

Two similar spicula. Bursa bilobate^ spoon-shaped, or

wanting. Papillas numerous.

No. Species. Species of host.

1. inflesns, Rud. Phocaena communis.

2. convolutus, Dies. „ ,,

„ ,, Globiocephakis svineval.

3. minor, Dies. Phocsena communis.

Khabditiform^.

Rhahdonema nigrovenosa, Leuck. [= Ascaris nigrovenosa^

Eud.), sin& Rhahditis elongata {=Le])todera elongata., Baird)

are the only representatives of the suborder in this collection
;

the former occurs from Rana temj)oraria, the latter from

Siredon mexicanus.

EXPLANATION OF PLATE X.

Fig. \. Filaria ecaudata, niihi : a, head of male, mag. 70 diam. ; h, tail of

male, mag. 70 diam. ; c, head of female, mag. 70 diam. ; d, tail

of female, mag. 70 diam.

Fig. 2. Filaria spiralis, n. sp. : a, head of female, mag. 70 diam. ; h, tail

of I'omale, mag. 70 diam.

Fig. 3. Filaria ? (young stage) : a. tail, enlarged ; b, part of the body,

showing the ramifications of the lateral vessels, mag. 70 diam.
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XXXI.

—

New Species of Geodepliagous Coleopterafrom
North-toest Mexico. By H. W. Bates, F.R.S.

The following new species form part of a collection recently

received by Messrs. Godman and Salvin from their corre-

spondent, Mr. Forrer, and are here published in anticipation

of the Supplement to Coleoptera, vol. i., of the ' Biologia

Centrali-Americana,' in which work all the species of the

same collection will be recorded. They were collected on the

elevated plateau inland from Mazatlan and in the State of

Durango, a part of Mexico the zoology of which is but little

known. It will be a surprise to coleopterists to hear of the

occurrence so far south of the genera Carahus and Ci/chrus,

hitherto unrecorded from Mexico or any part of Tro])ical

America, and especially to learn tliat the species are not allied

to northern species of the Pacific slope or the Rocky Moun-
tains, but to forms peculiar to the Atlantic States of North
America. The section Sca]yhinotas of the genus Cychrus is

especially characteristic of the Atlantic States.

Cicindela euthales.

C. Catharince quoad formam similis, sed corporis lateribus nudis.

Viridis, opaca, fronte, sutura lateribnsque elytrorum nitidis ; labro

albo margine autico medio late producto tridentato, utriuque

sinuato, angulis rectis ; fronte vcrticali utrinque (et vertice)

subtiUssime striata ; capite inter oculos baud concavo
;

palpis

nigris ; tborace transverse, lateribus albo pilosis vix rotundatis,

antice angulatis, dorso transversim indistincte striguloso ; elytris

apice conjunctira rotundatis, dorso band conspicue sculpturatis,

immaculatis: corpore subtusviridi-nitido, lateribus cupreo-violaceis

nudis
;
pedibus cupreis.

Var. nigra, opaca, abdomine medio et apice nitido ; labro albo.

Long. 45-51 liu. (S 2 •

Hah. Mexico, Ciudad, Durango [Forrer).

Of similar form to C. Catharince., but more closely allied to

C. ioessa, in the elytra not being visibly sculptured and in

the naked sides of the body beneath. It differs from C ioesaa

by the forehead being more vertical and distinctly strigose on
each side, and (in the green form) by the different colour of the

side margins of the elytra and the under surface of the body.

Cicindela neplielota.

Minus elongata, postice paullo dilatata, supra fusco-aenea opaca

nigro-fusco varia, elytris vitta marginali (ab bumero usque ultra

medium continuata, post bumerum a margine paullulum remota)
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intus ramnlos duos emittentc, primum brcvem, secundum oLliquum,

subrectura versus sutaram extensum,luuu]a apieali et gutta antico-

diseoidali albis ; laliro albo antiee medio paullulum producto

deuticulato, utrinque siuuato, augulis subrectis ;
palpis rufo-

testaceis, articulis apicali1)us cupreo-seneis ; capite toto valde

strigoso, inter oculos paullo concavo ; thorace parvo, lateribus

medio rotundatis nee angulatis, disco utrinque couvexo, longo

incumbenti-piloso, striguloso : elytris ina^qualibus, baud profunda

punctatis, signaturis albis, albo-fusco marginatis ; corpora subtus

nitido, cyaneo, pectoris lateribus igneo-cupreis parce pilosis ; pedi-

bus cupreis.

Long. 3|-4i lin. S $ .

Hah. Mexico, Ciudad, Duraiigo [Forrer).

Tliis curious little species is not closely allied to any

Cicindela known to me. It seems to approach nearest C. semi-

clrcularis.

Caralms Forreri.

Elongatus, niger, subnitidus, capite Itcvi, epistomate utriuque fovea

profunda, labi'o medio excavato ; thorace lazvi, lateribus fere

tequaliter arcuatis, margine explauato fortiter reflexo, angulis

posticis longe productis apice obtusis ; elytris elongato-ovatis

obsoletissime striato-punctulatis jiuuctisque majoribus triplici

serie ; abdominis segraentis 3 apicalibus basi transversim sulcatis.

Long. 10| lin. $ .

Hah, Mexico, CiudacI, Durango [Forrer).

Of the elongate and narrow form of C. Agassizti and C.

fa^JatHSj tut the thorax quite different from eitlier of those

species, being smooth, broadly margined, and approaching in

sliape that of C srjlvosus.

Cychrus [ScajJiinofus) mexicanus.

Oblougus, niger, subviridi-tinctus ; thorace cordato- quadrate, margine
antico ut in C. eJevato emarginato utriuque rotundato, postice

luulto magis angustato, angulis posticis longe productis acutis,

margine laterali minus quam in C. eltvato cxplanato-reflexo;

elytris anguste obloiigo-ovatis, humcris obtuse rotundatis valde

explanato-reflexis, dorso punctato-striatis ; abdominis scgmcntis

3 tcrminalibus basi transversim sulcatis ; metasterno et abdomiue
impunctatis ; epipleuris rugoso-puuctatis.

Long. 9| lin. c^ $ .

Hal). Milpas, Durango, Mexico, alt. 5900 feet {Forrer).

Of much narrower and less ovate ibrm than C. elevatus or

any other species of the genus, resembling at first sight a

C'coalnis, e. g. C. PresUi. The explanated and turned-up
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margins of the thorax and base of the elytra are of the same
nature as in G. e.vcavatus^ but much narrower ; and the thorax

is rather strongly narrowed behind. The epipleurte of the

elytra are more feebly rugose-punctate than in C. excavatus
;

and the sides of the metathorax and basal ventral segments,

instead of being sculptured as in that species, are smooth.

XXXII.

—

Descriptions of new Cetoniidas, Buprestidte, and
Cerambycidfe from JSLadagascar. By Charles O.
WATEliHOUSE.

The species described in this paper were received by the

British Museum in a collection recently brought to this

country by the Rev. W. Deans Cowan, to whom we are

already so mucl) indebted for numerous interesting novelties.

They were chiefly collected a few miles to the north of Fiana-

rantsoa.

Cetoniidse.

Euchrcea favorjuttata.

Statiira E. Jtlstrioniccv, nigra; capite ochraceo, linea mediana nigra
;

thorace ochraceo cnice discoidali nigra ; elytris velutinis, singulis

guttis novcm ochraceis
;
pygidio utrinque ochraceo.

Long. 11 Hn.

The thorax is shining, finely and not very thickly punc-
tnred ; the yellow colour occupies about half the surface,

leaving the narrow lateral margins, the base, and a cross on
the disk black. Scutellum black and smooth. There is a

yellow spot on each epimeron. Elytra dull and velvety, each

Avith nine yellow spots, viz. two between the suture and the

first costa, three between the first and second costge (two near

the base and one beyond the middle), three on the sides, and
one at the apex. The pygidium is chiefly yellow

; but the

base, the middle, and a small spot (in the yellow) on each

side are black. There are two transverse yellow spots at the

side of the third, fourth, and fifth abdominal segments, and
one on the side of the first and sixth segments ; there is one
below the anterior angle of the thorax, and three at the sides

of the sterna.

From another source there is in tlie British Museum an
example which has the thorax black, with ten yellow spots,
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two on each lateral margin and three in a longitudinal line on

each side of the disk. The spots on the elytra are also

smaller. I believe this to be merely a variety.

Copto7nia oJivacea.

Olivacea, nitida : thorace ntrinquc punctis nonnullia impressis,

marginibus incrassatis ; elytris striis impressis (striis in fcemina

punctatis), apice ruguloso ; pygidio transversim confertim strigoso.

Long. 7-8 lin.

At first sight this might be mistaken for C. mauritiana
|

it is, however, of a more olive-green, and is much shorter, etc.

The thorax is relatively a little sliorter and broader, smooth,

except some rather large punctures near the hinder angles.

The elytra are relatively shorter ; and the apical callosity is a

little further removed from the apex ; each elytron has three

pairs of impressed lines (besides some interrupted lateral

ones) ; these are strongly punctured in the female, smooth in

the male. The apex is rugulose-strigose, the rugosity ex-

tending along the side of the apical callosity. The pygidium

is moderately convex and alike in the two sexes. The sternal

process is very strong, not quite so long as in C. mauritiana^

rather more triangular when viewed from below, much broader

at the base when viewed laterally. The abdomen in the

female is punctured in tiie same way with few punctures as

in the same sex of C. mauritiana ; but in the males there is

more punctuation and more pubescence.

The anterior tibiaj in the male are simple, in the female

tridentate.

Cojjtomia modesta, Waterh.

(Ann. & Mag. Nat. Hist. 1879, iv. p. 81.)

This species is most variable in colour ; but the uniform

green form with pitchy legs is by far the commonest.

Var, 1. Pale yellowish green, with yellow elytra.

Var. 2. Reddish yellow, with the back of the head, the

discoidal area of the elytra, the sterna, and base of the

abdomen dark green.

Var. 3. Grass-green ; elytra yellow, with the suture,

margins, and the space between the two discoidal

stria? green.

Var. 4. Black ; the elytra brown, with the space between

the discoidal striai and the margins black.

Var. 5. Black, with the tibia? and tarsi pitchy.

Var. 6. Like var. 3, but with a white line or spot on

each side of the first to fourth abdominal segments,

and a large white patch on each side of the pygidium.
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The elytra have frequently a bluish tinge. The species

which I described as C. elegans (Ann. & Mag. Nat. Hist. 1879,
iv. p. 79) is only a variety of this species, somewhat like

var. 3, but with only a green spot on the disk of the elytron,

the suture only green at the apex.

As a rule there are no white spots on the sides of the abdo-

men ; but frequently there is a white line on each side of the

basal segment. I have only seen one example with white on
the pygidium, as in var. 6.

Stenotarsia [Linotarsia *) plagiata.

Picea ; thorace elj-trisque fulvo-flavis, opacis, illo plagis duabus
(plus minusve confluentibus) nigris, elytris singulatim plagis dua-
bus nigris.

Long. 6-7 lin.

I have had specimens of this species for some time separated

from Steywtarsia Scotii, Janson, but did not, until I had seen

more examples, venture to describe it as a distinct species. It

differs from C. Scotii in having the clypeus much more
densely punctured. The thorax (instead of being nearly

round) is more narrowed in front, and is altogether rather

broader; it generally has two black patches on the disk; but

these are sometimes united. The scutellum is yellowish, but

pitchy at the base. The elytra are more narrowed towards

the apex, have the shoulders more prominent ; and the round
spots of S. Scottii are replaced by more quadrangular spots,

which sometimes cover the greater part of the elytra.

A noch ilia p unctatissima.

Nigra, sat lata, subdepressa, puuctatissima ; thoracis lateribus vitta-

que humerali ferrugineis. 2 •

Long. 12 liu.

Allied to A. republicana^ Coq., but larger and broader, and
at once distinguished by the whole of the upper surface of the

insect being densely and strongly punctured, the sides of the

thorax and elytra being especially rugose. The scutellum is

smooth in the middle. The thorax is much broader than in

A. repuhliccma, and has the sides from the middle to the base
parallel ; the lateral margins are incrassate and reddish.

Pygidium transverse^ transversely rugose at the apex, and
strigose at the base. The sternal process is very short and
transverse. The underside of the insect is shining, but
coarsely punctured. The anterior tibia are tridentate

; tlie

posterior tibiae are fringed on the inner side with long black

* Kraatz, Deutsch. eut. Zeit. 1880, p. ;30G.
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hair. The rusty red stripe on the elytra extends from the

base at the shoulder to bejond the middle.

Buprestidse.

Pijcnohothris dejecta.

Elongata, sat angusta, subparallela, panim nitida, fenea : thorace

crcbre piuictato, elytris perparum angustiore, parallolo, ad api-

cem solum siibito oblique angustato ; elytris subparallelis, ad
apicem angustatis, fortiter striatis, striis punctatis, siugulatim

maculis duabus rotuudatis margiualibus tomentosis ornatis, apice

truncato ; corpore subtus peueo, rugoso ; abdominis segmento ultimo

crebre punctato et piloso, plaga mediana ovali uitida laivi cuprea.

Long. 9 lin.

This s})ecies is nearest to P. compncta^ Waterh. (Trans. Ent.
Soc. 1880, p. 194), but is narrower and more ])arallel. The
thorax is rather strongly and closely punctured ; the median
im]u-ession is scarcely noticeable. The elytra are behind the

middle a little wider than at the shoulders, then narrowed to

the apex ; the striae are strongly impressed, and are well-

marked, even at the sides ; the interstices near the suture are

moderately convex, those towards the sides are slightly

wrinkled by the punctures in the strias ; the second interstice

has five or six small round pilose impressions j on the mar-
gin, a litttle way below the shoulder, is an ovate impression

(filled with yellow pile) ; and here there is a slight dilatation of

the margin ; there is a second similar impression about half-

way between the middle and the apex ; the apex is narrowly

truncate, but not compressed. The underside of the insect is

rugose. The prosternal process is deeply lined on each side,

densely and finely punctured and pilose in the middle in the

male, sparingly punctured and not pilose in the female.

Apical segment of the abdomen closely punctured and pubes-

cent, with an ovate highly polished coppery space in the

middle, extending from the base to the apex, narrower than

in P. coriijyacta.

PijcnohotJiris qnadnmaculata.

Elongata, parallela, sat convexa, parnm nitida, latera versus opaca,

obscure a?]iea ; thorace elytris perparum angustiore, transverse,

sat crebre puuctulato, linea mediana im])rcssa, lateribus parallelis,

ad angulos anticos solum suljito incurvatis ; elytris post medium
paulo latioribus, dein arcuatim angustatis, ad apicem truncatis,

punctato- striatis, maculis quatuor rotundatis impressis et fiavo-

tomentosis ; corpore subtus plagis guttisque cyancis ornato ; abdo-

minis segmento ultimo punctato, lincis duabus longitudinalibus

elevatis cyaneis instructo.

Lono;. 10 lin.
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Very like P. rujicauda^ Th., in general colour and sculp-

ture, but much more parallel in form ; the thorax scarcely

narrower than the elytra, parallel at the sides to very near
the front angles, then suddenly obliquely narrowed. The
elytra are not at all expanded below the shoulders ; the broad-
est part is behind the middle ; the three or four dorsal lines

are impressed, the rest are only lines of line punctures
; the

second interstice has a line of small punctiform pilose impres-
sions, and there are numerous others on other parts of the
elytra ; each elytron has two large round impressions, the
first is at the middle of the elytron, not quite touching the
margin

;
and attached to this is a small spot on what would be

the fourth interstice ; the second large spot is close to the
apex; the apex is narrowly tiuncate and pilose (not com-
pressed), the outer angle dentiform. The prosternal process
is moderately tliickly punctured, with a strongly impressed
line on each side. The middle of the metasternum is almost
smooth, but has a median impressed line. The apical seg
luent of the abdomen has two longitudinal smooth lines

j I
know of no other species which has this character.

Coccinellopsis sohrina.

Ovalis, sat convexa, fere nigra, sat nitida ; elytris singiilatim maculis

tribus aiiratis impressis, marginibus impressis sat erebre punctu-
latis ; corpore subtiis cupreo ; abdominis segraento ultimo poHto, ad
basin punctate, ct in medio punctis nonuullis asperso.

Long. 10-13 lin.

Very close to C. auriventris^ L. & CI., and scarcely to be
distinguished on the upperside from that species. It differs

below in the apical segment of the abdomen. This segment
in auriventris is smooth, with a triangular punctured space at

the base on each side, bounded by a pubescent oblique line
;

the middle of the base is left smooth. In C. sobrina the

punctuation is carried all across the segment at the base, and
the middle portion is also always more or less punctured.

The colour of the underside is less bright than in C. auri-

ventrisj and is more or less purple-coppery
; and the reflexed

margins of the elyti'a are bluish green.

One specimen has a little brassy colour at the sides of the

sterna and on the femora ; and the reflexed margins of the

elytra are coppery.

Coccinellopsis Iceviventris.

Fusco-a>nea, nitida, sat lata, antice et postice attenunta ; elytris

convoxis, ad apicem dcclivis, guttis nonnullis pilosis impressis,

Ann. c£) Mag. N. Hint. Ser. 5. Vol. ix. 23
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apice anguste trancato, corjjore subtus parce punctulato, prosterno

elytrorumque marginibiis violaceis.

Loug. 10|-12 lin.

Quite unlike any species known to me. In some respects

it calls to mind Amphisheta impressipennis in general colour,

the character of the spots, the slight truncature of each elytron,

the absence of any distinct anal plate, &c. ; but the shorter

form, expanded and concave under margins of the elytra,

oblige me to place it in the genus Coccinellojjsis. The broadest

part is about the luiddle ; and the insect is much narrowed

anteriorly and posteriorly. The thorax is longitudinally im-

pressed in the middle, and very lightly impressed on each

side ; moderately thickly and rather finely ]junctured. The
elvtra have no distinct slioulders ; that is, they are at the base

not wider than the thorax, and gradually become wider to the

middle ;
the discoidal area before the middle is very convex,

the sides slope down, and the apical portion slopes down very

much ;
the margins are not at all retlexed, finely punctured

;

there are fine punctured lines on the dorsal region ; there are

numerous small ])ilose |uinctured impressions (particularly

posteriorly), and there are three rather larger round spots on

each elytron, one below the slight humeral callosity, one about

the middle, and another between that and the apex. On the

underside, the sides of the sterna and the posterior coxas are

of a more brassy colour. The prosternal process and the

middle of the metasternum are almost without punctures, flat,

and of a purple colour. The abdomen is sparingly punctured,

very shining, finely pilose at the sides ; the apical segment is

sparingly punctured, about as long as broad, triangular, with

the apex rounded. The under margins of the elytra are

violet, with a reddish-brown tint at the base.

Cerambycidse.

Artelida aurosericea.

Flava, dense anreo-pilosa ; antciinis fuscis, clytrorum apice parum
infuscato ; tibiis posticis ad apicem dilatatis, hirsutis. $ .

Long. 71 lin.

This species is close to A. crinita^ Th. (Syst. Ceramb.

p. 14o), but differs in being of a brighter yellow, clothed with

moie golden pubescence, in having the antennae brownish (ex-

cept at the base) ; the abdomen is yellow
; and the apical half

of the posterior tibije is also yellow and rather less dilated.

The lateral tubercles of the thorax are short and conical ; there

are four tubercles on the dorsal region, but they are very slight

and obtuse. The elytra are obtuse at the apex, but not dis-
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'tinctly truncate. The fifth segment of the abdomen is slightly

emarginate in the middle of the apex, a character which is

not visible in A. crinita.

M. Thomson states that the example in Chevrolat's collec-

tion is a male. If he is referring to the specimen which was in

that collection when it came to the British Museum, I think

}ie is in error. The specimen appears to me to be (as well as

one since received) a female. The male would undoubtedly
have the claw-joint dilated, as in the allied species ; and the

structure of the antennae and abdomen appear to denote the

female sex.

Leptocera rufofemorata.

Nigra, subopaca ; capite thoraceque crebre punctatis ; elytris viola-

ceis, subscriatim crebre punctatis ; femoribus auticis rufis.

Long. 6 lin.

Closely allied to L. humeralis, Buq., and of the same form,

except perhaps the elytra, which are a trifle more parallel.

The antennge are longer than the whole insect, the basal joint

thickly punctured, the third to the eleventh joints clothed with
grey pubescence. The thorax is rather long, very thickly

punctured, and rather more finely punctured than in L. hume-
rah'sj the sides very gently arcuate. The elytra are very
tliickly punctured, rather strongly so near the base, more
finely at the sides and apex ; on the disk near the base the

punctures form lines ; the suture is lined with grey pubes-

cence ; the apex is slightly truncated, but the outer angle is

not so dentiform as m L.h inneralis. The femora are strongly

inflated; the anterior bright red, except at the base and ex-
treme apex. The middle femora have an obscure red line

above.

Leiitocera pulchra.

Nigra, opaca ; antonuis piceis ; thorace creberrime punctulato, late-

ribus levitcr arcuatis ; elytris subparallclis, viridibus vage aureo-

tinctis, coriaceis atque veimiculosis, crebre subtiliter punctulatis,

apice obtuso. oupreo ; abdomine parum nitido, sat crebre punctate.

Long. 11-12 lin.

Antennte rather thick ; in the male considerably longer than
the whole insect ; in the female they scarcely reach to the

middle of the elytra
;
the basal joint is thickly punctured with

larger and smaller punctures. Thorax about as long as broad,

slightly narrowed in front and behind, suddenly constricted in

front, immediately before the front angles ; the anterior and
posterior margins thickened; the surface is densely covered

with very small and larger punctures. The elytra are only

slightly narrowed towards the apex, green with golden and
23*
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blue tints in parts. The sculpture is peculiar, consisting of

very dense extremely fine punctuation on a wrinkled surface,

with small punctures scattered over the more raised intervals.

Viewing the insect laterally, there is a whitish pubescent line

below the eye, continued along the flanks of the thorax and

onto the metathoracic epipleura. The legs are thick, and the

femora much inflated, more or less clothed with pale grey pile.

XXXIIT.

—

Descriptions of some 7iew Species of Mifviopoda of

the Genus Spirostreptus from Madagascar, ^y Arthur G.
Butler, F.L.S.,r.Z.S.,&c.

The species here described were obtained at Ankafana, Bet-

sileo country, by the Rev. Deans Cowan.

1. Sjn'rostreptus Cowani, sp. n.

Black, with the head, antennse, nuchal plate, legs, preanal

and anal segments, and a transverse dorsal band on the front

of all the other segments bright red.

Body long, smooth, but not polished, very slightly attenua-

ted in front and behind; head large, semicircular when seen

in front ; clypeus bilobed, the lobes rounded, scarcely sepa-

rated, excepting by a small conical notch in front, on each

side of which is a single puncture, smooth. Antennte with

rather short joints, excepting the second, which is half as long

again as the third, the latter being slightly longer than the

remaining joints, smooth, cylindrical, the first to fifth attenu-

ated towards the base, with a few scattered bristles, increasing

in number towards the sixth joint, which is rather densely

setose and of a shcrfc oval form ; the seventh joint is a mere

terminal button ;
ocul ;r plates semicircular, transverse, com-

posed of six transveise and five or six oblique facets; nuchal

plate with a lateral indentation in front near to the margin,

but not extending into the dorsal region, terminating on each

side in an obtusely triangular lobe, feebly striated along its

inferior margin ; second segment much prolonged below,

deeply depressed above the anterior border, coarsely rugulose

striate, remaining segments up to the preanal one finely ani

sparsely reticulate-striated, excepting at the sides, where the

striation becomes deeper and denser, divided into two parts by

a deep depression just beyond the middle, behind which they

are very distinctly tumid
;
preanal segment terminating above

in an obtuse angle, its lateral margins being oblique and very

slightly concave
;
preanal plate transverse, elongate-triangu-

lar, obtusely keeled in the centre, and with an obtuse terminal

angle ; anal plates broadly and obtusely carinate at the mar-
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gins
; fifty-three segments in all ; legs rather long, the second

and third joints long and compressed.

Total length 114 millim., or about 4| inches; width of
nuchal plate 9 millim., at centre of body 11 millim., of pre-
anal segment 7 millim.

Evidently quite a common species in the Betsileo country.

2. Spirostreptus trachydermuSj sp. n.

Black, with the clypeus reddish, the antennte and legs

bright ochre-yellow.

Body very long, dull, distinctly attenuated in front, but
very slightly so behind ; head rather small, smooth, elongated,

almost quadrate when viewed in front ; clypeus bilobed, the
lobes being anguhxted, divided in front by a broad conical

excision. Antennfe with rather long joints, the second and
third joints especially, the second nearly half as long again as

the third ; smooth, scarcely setose, cylindrical, the joints at-

tenuated behind, the sixth pyriform, the seventh a very small
button ; ocular plates forming an oblique semiellipticai patch,

the anterior edge of which is occupied by eleven facets, wliilst

the series, counted from the inner margin, consist of eight

facets from the first to the fourth series ; nuchal plate with
two deep indentations at the sides in front, followed by two
shorter indentations, again succeeded by a fifth, which runs
obliquely from the posterior to the anterior margin ; the
dorsal surface in front is deeply reticulated, the indented
markings becoming wider towards the middle, and changing
at the back into short longitudinal stria? ; the dorsal segments
are smootli in front, and show under a high power a series of

extremely fine embossed transverse lines ; the posterior por-
tion of the front half of the segments is finely granulose, and
divided from the posterior half of the segments by a deep
sulcus

;
posterior portion tumid, rugose, and crossed longitu-

dinally by numerous dccj) longitudinal indentations
;
preanal

segment coarsely reticulate, very narrow, very distinctly

convex along its lateral posterior margins, and terminating

dorsally in an obtuse point
;

preanal plate very coarsely

gi'anuiose, broad, triangular
;
anal plates coarsely granulose

reticulate, compressed behind ; fifty-four segments in all ; legs

long and fiattened.

Total length 153 millim., or about 6 inches; width of

nuchal plate 9 millim., at centre of body 11 millim., of pre-

anal segment 8 millim.

Apparently about equally common with the preceding

species.
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3. Spirostrejytus corcidus, sp. n.

Head testaceous, with the front of the clypeus and labium

castaneous ; antennas reddish castaneous ; a broad bhackish

band connecting- the ocuhar plates ; nuchal plate blackish

brown, with whitish anterior margin
;
dorsal segments with

a whitish central stripe, in front of which thej are dark

ochreous and behind it stramineous, excepting at the sides,

where there 'is a broad diffused brown longitudinal band;

along the centre of the dorsal region there is also a more

defined blackish band ; legs pale flesh-coloured.

Body long, smooth, polislied, rather suddenly attenuated

towards the anal extremity : head rather large, almost circular

when viewed in front ; clypeus expanded at the sides, trun-

cated in front, without a central sutural line
;
antennas with

long cylindrical joints, much as in the preceding species

;

ocular plates cuneiform, but with convex anterior margin,

next to which there are ten facets, whereas the posterior

margin only numbers from seven to eight ; nuchal plate

scarcely narrower at the sides than in the dorsal region, and

therefore terminating on each side in a regularly-arched lobe,

which is obliquely striated and has an indented line in front

;

dorsal segments tumid behind the middle line, longitudinally

striated at the sides
;

preanal segment carinated along the

posterior margin, oblique at the sides, and very slightly

convex, terminating in a rather obtuse angle ;
subanal plate

narrow, elongate-triangular, indented in front ; anal plates

compressed along the dorsal and posterior margins ; fifty-six

segments in all ; legs rather long and slender, slightly com-

pressed.

Total length 26 millim., or about 1 inch ; width of nuchal

plate 2 millim., at centre of body 2:^ millim., of preanal seg-

ment 1^ millim.

Fairly numerous, but not so much so as the two larger species.

Dr. Karsch describes a species of Spirostreptus from N.E.
Madagascar in the ' Zeitschrift fiir die gesammten Naturwis-

senschaften ' for last year (p. 48), under the name of Spiro-

titreptus [Nodojiyge) olUgans ] and, notwithstanding the brevity

and imperfection of the description, which even fails to give

measurements, I am satisfied of its distinctness from any of
'

the species here described.

MISCELLANEOUS.
The Genus Cuit'^rolla versus Spongiophaga Pottsi.

Mr. Edward Potts referred to a paper ("On Sponc/iophaga Pottsi,

n. sp.," Ann. and Mag. of Nal. Hist., Nov. 1881) by H. J. Carter,
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F.R.S., &c., in which that eminent scientist gives an interpretation,

differing from his own, of the statosphere tendrils which form the

characteristic feature of the new genus of freshwater sponges to

whicli Mr. Carter's name had been attached in recognition of his

very distinguished services. He wished to consider the subject

entirely apart from its personal relation to themselves, and only

as it concerned the stability of a genus, in which, as he claimed,

for the first time in the history of freshwater sjionges, these

tendrils had been noticed as distinctive features.

He then, at some length, gave his reasons why we should not

ac30])t Mr. Carter's theory of the parasitic nature of these tendrils

or tiLunents, saying that of the two points in the paper most
likely to impress a student who had not seen specimens of the

genus referred to, or one unfamiliar with the general subject, the

first was founded upon certain appearances represented in figure 2
of Mr. Carter's plate. This figure shows an " axial canal" through
the centre of the filament, widening into the " tubular prolongation

from the process of the chitinous coat " of the statosphere and
representing the supposable digestive tract of the animal parasite.

As after repeated and very careful examination of numer us

specimens, both in a fresh condition and after being subjected to

different methods of preparation, he had failed entirely to meet
with an instance showing similar appearances, he referred speci-

mens of all three species of the genus to Prof. Jos. Leidy, whose
fame as an accurate observer is world-wide ; to Mr. Juo. A. Ryder,
and to Prof. Kellicott and Mr. Henry Mills of Buffalo, the discoverers

of one of the above species. The efforts of these gentlemen were
equally unsuccessful, their ojjinion being well expi'essed in Prof.

Leidy's words, " In my mind there can be no question as to the

tendrils being part of the structure of the statoblast ; and their

parasitic nature would never have occurred to me." " The tendrils

are homogeneous extensions of the inner capsule of the statoblast

;

and I see no trace of the appearance to which you refer in Carter's

figure 2." A paragraph from the letter of Prof. Kellicott makes a
further point. These processes " are not found on the statoblasts

of any other species in the Niagara river ; I have examined hun-
dreds of the statoblasts of CartereUa tuhispenna, and have not found
one without said tube. I brought some of these, having wintered in

the river, to my room last May ; after a few days, there was sponge-

growth ; so this form, if a pai'asite, did not destroy the life, &c."

The second point made by Mr. Carter was that the species

marked C. tuhiaperma from Buffalo was identical, as shown by its

spiculation, with one marked JJcteromet/enia ripens horn Lehigh Gap,
Pa. That one of these identical species should exhibit the tubular

prolongation and accompanying tendrils, while the other did not,

was considered presumptive evidence that the former was affected

in some abnormal way. To this Mr. Potts answered, that while

there was unquestionably much similarity in shape of the birotulate

spicules of the two sponges, covering the " seed-bodies " in the

ordinary fashion as a second or outer coat, the Lehigh-Gap species

alone exhibited the second class of long birotulatcs, interspersed
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with the others, which had induced him to place it in the genus

Ueteromn/enia. For this reason he believed the species were not

identical, and this argument fails.

In continuation he reasoned that it should not be considered a

matter of surprise that the statospheres of some genera pertaining

to the family of freshwater si:)onges should j^resent tentative

features of this character. In a paper published so long ago as

1859, Mr. Carter called attention to the resemblance in appearance

and function between the statoblasts of the Polyzoa and the so-called

"seed-bodies" of SpoiigiUa. The parallelism is rendered more
complete when Ave observe that in those forms of Polyzoa possessing

a comparativ ly rigid ectocyst, the statoblosts are circular or len-

ticular with smooth margins. Some of these are no doubt washed
out from the tnbular body fr(^m time to time during the winter, to

extend the species to other places ; while enough are retained by it

to renew the growth in the original locahty. On the other hand,

where the body-mass is simply gelatinous, as in Pectinatdla, Crista-

tella, &c., decaying av/ay and releasing the statoblasts on the first

approach of winter, these are provided with either a single row or a

more complicated series of marginal tentacular hooks, by which they

become matted together, entangled with roots, stems, &c., or held to

rough places on planks or stones.

The same relation to the permanency of their skeleton structure

we find existing amongst these genera and s})ecies of freshwater

s])onges. The statospheres of nearly all species are provided with

some anangeraent for protection and retention. These vary greatly

in kind and degree, inversely according to the protection afi^brded

them by tlie surrounding skeleton. Perhaps the lowest in the

series in this regard is Mcj/enia Lci<Ii/i. This is a thin incrusting

sponge, the skeleton-spicula stout and firmly matted together,

maintaining the position of the form and the mass throughout the

year. The statospheres are formed in the autumn, in the lowest

parts of the sponge, within special capsules formed by interlacing

spicula. It is hardly possible these should wash away ; and
accordingly we find no means provided peculiar to themselves for

detaining them. Their ai-mour consists of a closely laid series of

birotulate spicula with entire margins, excellent as a shield, but
hopelessly useless as a means of retention. On the other hand no

apparent means of diffusion are provided; and as a consequence the

species seems to be extremely local, none having been noticed

except in the stream where the first specimen was gathei'cd, and
within a few yards of the probable spot.

Sponr/ilhi frarjilis of Leidy, when seen during the summer-time,
nearly resembles in form the above-mentioned s^Dccies ; its skeleton-

structure, however, is miv:;li more fragile, and is fre(]uently detached

and washed away, leaving a uniform series of statoblasts standing-

side by side, with no special coating of spicules for each, as in most
other species, but grouped and held together by a common coating

of cellular or granular matter, covered by and imbedding a great

number of cylindrical spined sjjicules. A variety of this is often

observed (whether it differs specifically in other respects he could
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not be certain) in which the statospheres are segregated into groups
of four or more, spherically enclosed in a similar coating, thus
appearing like one large seed. While the statohlasts of the former
arrangement retain their positions during the winter and germinate
there in the spi'ing, it may be that this is a character assumed for

diffusive propagation.

In Sjiontjilla lacustris and similar branching sponges, the appar-

ently conflicting ends of retention and diffusion are attained in a

dihereut way. The " seed " are formed in the interstices of both
the sessile and the branching portions. In the former they are

retained during the winter, partially by the agency of recurved
spines upon the acerates pi'ojecting from the seed-coat ; while the

fragile branches soon break off and float their contained statospheres

to distant parts.

The massive sessile character of many sponges, repeated through
various forms of Spoiu/illa and Alcyeiiia, partially protects their

statospheres from the accidents of the winter season ; and when that

protection fails them, the rays of the birotulate spicules of the

latter and the curved acerates of the former come in play to retain

a sulncieut number until the time of germination in the spring.

Three species of American sponges have been grouped tinder the
generic name .Heteromtyenia, characterized by the presence of a
second form of birotulate spicules interspersed amongst the more
familiar series. These are about double the length of the former,

and are terminated by long recurved hooks. The framework of

two of these species is altogether filmy and fugitive ; the stato-

spheres are not held within the interspaces of the skeleton or

retained in any other way, and are therefore dependent upon the

above hooks for their attachment to proper bases for future

growth.

Completing the series of retentive agencies, we find the stato-

spheres of the three species of the disputed genus Carterclla provided,

in addition to their birotulate spicules, with long curling or twisting

tendrils, extensions, as we have heard, of the tough chitinous coat.

These are required to meet the emergency occasioned by the

looseness of their skeleton-texture, from -which the sarcode-flesh

dying early washes away, most of the sjncules soon following in the

winter floods. The eggs are thus left to the protection of the above
tendrils, which lap them together, bind them to the remaining
spicules or the rooLs of water-weeds or shore-plants ; or, assuming
the role of the hair the plasterer usrs, bind the deposited silt about
them and both to the stones, where they await the a})pointed time
for a new growth. This function is very clearly shown in the
collection in Mr. Potts's possession ; and the resemblance in material

structure of these tendrils to that of the specialized hooks of the

forma of Polyzoa referred to is very .striking. He hopes there-

fore that, as both analogy and observed facts seem to indicate the
correctness of his position, Mr. Carter will be willing to accept the

compliment intended and which is so well deserved.

—

Proc. Acad.
Nat. Sci. rhUad., Dec. 6, 1881.
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Atlantic Actinlaria of the Dredjings of the Despatcli-hoat 'Le

Travailienr.' By M. A. F. Marion.

The Actiniaria met with in the Bay of Biscay by the Commission
of the ' Travailleur ' may be referred to seven species, of which six

are new to science ; tliose are Chitonactis Richardi, uov. sp., Ge-
phyra Dohrnii, v. Koch, var. vasconica, Edwardsia Jlaccida, nov. sp.,

Edwardsia scabra, nov. sp., Edtvardsia rigida, nov. sp., Pali/fhoa

glomerata, nov. sp., and Falgthoa eupaguri, nov. sp.

The animals evidently cannot, in the present state of our know-
ledge, serve clearly any considerations of zoological geography. We
should show, however, that amongst them the only known type

(Gephyra Dohrnii) belongs to the Mediterranean fauna. But the

true physiognomy of the Coelenterata of the Bay of Biscay cannot

be shown until we join to the Actiniaria of this region the Corals

and the Alcyonaria, which present, besides several undescribed

forms, some Mediterranean and Mexican species.

It should, in the first place, be remarked how impoitant is the

position occupied in our list by the genus Edwardsia, Moseley has

already found one species (Edwardsia coriacia) near Cape St. Vin-
cent, at a depth of 600 fathoms. Our Edivardsia flaccida was
represented by numerous individuals, and at various stations, from
600 to 1160 metres. Edivardsia scabra and E. rigida also descend

to 1100 metres. However, these species do not differ in organiza-

tion from those which frequent the coasts. They have not more
than eight cells, though their tentacles may be more numerous, as

if recalling one of the most interesting stages in the embryogeny of

the Actiniaria.

Their histology falls under the ordinary plan of structure ; but
some external morphological peculiarities very distinctly characterize

our three species.

In Edivardsia Jlaccida the rugose portion of the column is of a

bright brownish-yellow tint. It is traversed byeiglit furrows, cor-

responding to the septa. The foot-region may protrude in a trans-

parent ampulla. The upper portion of the column is smooth and of

a deep carmine colour. The tentacles are ten in number.
Edwardsia scabra is likewise furrowed, but is distinguished by

the tuberosities of its column. Edwardsia rigida is of a charac-

teristic brown tint, and possesses peculiar mesodermic projections.

The Pah/thoce have already long been known from great depths.

PaJythoa glomerata forms poly[)idonis in incrnsting layers upon the
radioles of Cidaris, on coruls, and on Jsis. Palythoa eupaguri lives

in curious commensalism with a new species of Eupagurus*, towards
which it plays the part of Adamsia paUiatn, always associated with
Eupagurus Prideauxii.

Gephyra Dohrnii of the Bay of Biscay is more brilliant in colour

than the Mediterranean individuals ; it is also a little larger. We
have observed it only in isolated cases upon the stems of /sis. We
consider it to be an Atlantic I'ace. It is undoubtedly alongside of

this type, and consequently in the vicinity of Paractis, that we must

* Eupagurus Jacohi, A. Milne-Edwards.
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range Actinia abt/ssicola and A. (jelatinosa, found by Moseley at

Amboina and at the Bermudas upon the deep-sea Isididge.

Chitonadis Ricliardi must be reckoned amongst the largest of

Actiniidoe, and finds its place in tlie family Bunodidre. This genus,

erected by Fischer, is characterized by its false epidermis, so that it

is to the true Bunodes what PJullia is to Sarjurtia. The histological

structure of Chitonactis, however, is very distinct from that of

Bit nodes. The ectoderm is formed of slender fusiform cells closely

resembling one another. The column being thick and coriaceous,

the mesoderm acquires a great development, and pi-esents at its

centre very numerous patches of annular muscular bundles identical

with those of Calliactis effceta. The existence of so peculiar a his-

tological conformation in' these two Actiniidse, perfectly distinct in

other respects, evidently corresponds to the rigidity of the column,

in which contraction cannot be effected except by bringing into play

a mesodeimal muscular system, represented, doubtless in a rudimen-

tary manner, in several types, but offering here its maximum
development.

Chitonactis Richardi has been met with in two totally different

conditions, the influence of which has been sufficient to produce two
very remarkable races. One is represented by large specimens

fastened upon the branches of Moj^sea elongata. The column is

almost perfectly smooth ; and the cuticular dejiosits exist only upon
the tubercles. The foot grasps the branches of the Isidian hy ex-

tending tonguelets, or by folding over in two large lips. The other

race includes i-ather smaller individuals, found rather nearer to the

coast, and at a depth of only 306 metres. Their columns are en-

tirely covered by cuticular lamellae. These Chitonactines attach

themselves directly to the sandy mud, in such a manner that the

foot, not finding sufficient resistance, buries itself, producing an

immense ampulla which resembles the extremity of the body of

certain errant Actininria.

Thus this small collection of malacodermous Zoantharia possesses

real interest. It merits special notice the more as the deep-sea

species are still very little known. It is sufficient now to remark

that Moseley has described only six abyssal forms at the ter-

mination of the prolonged expedition of the 'Challenger.'

—

Comptcs

Rendiis, Pebruary 13, 1882, p. 458.

Colour in Autumn Leaves.

Mr. Thomas Meehan referred to an excursion to the Salt Marshes

of New Jersey, organized by a member of the Academy, Mr. Isaac

C. Martindale, and generously seconded by the Camden and Atlantic

Railroad Company, which furnislicd a special train of twelve

cars for the company, with the privilege of stopping along the road

at interesting botanical points. This gave unusual opportunity to

examine the vegetation of the Salt Marshes, which at this season of

the year presented a scene of coloured beauty unequalled perhaps

in the whole world.

Mr. Meehan remarked that tlie vegetation which for the most

part made up this flora was either precisely the same as those which
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entered Into the flora of similar localities in Western Europe, or

else of species so closely allied that only critical examination would
show the distinction. Tlie jjlaut which gave the greatest brilliancy,

chiefly on account of its numerical i)roportions, was Salicorniu her-

bacea, the same plant which abounds along European shores. To
the rich rosy red oi i\i\s ?,\iQ<i\eii Salicoynia macronata (of Bigelow,

S. vhyiiiica of most authors) added a rosy brown. Although this

species is American, there are forms of S. lierhacea on the English

coast which approach it. The third species is S. (onbir/va of

Michaux, a perennial species and the analogue of the British S.

radicans. This one never changes its bright green colour till

severe frost destroys it. The livelj' green very much enlivens the

brilliancy of the orange, red, and brown in the other marsh-plants.

The species preciselj' the same with those of England which gave

colour to the marshes, besides these Salicornias, wore SalsoJa Kali,

Siueda maritima, Atriplex patula, Polyiionum maritimum, S^^artina

striita, Spart'nia juncea, and Ammophila arenaria—the three last,

grasses which add much by their light browns to the richness of the

whole. Statke Jimoiiium, by its faded blue-grey tint, gave a pecu-

liar element to the colour. Aster Jle.vvosus, closely related to Aster

trifoliuvi of European marshes, furnished a tint of jairple-gieen.

So far as could be observed of the many other species of jdants

which might be collected, these were the only ones giving character

to the beautifully coloured picture tlie marshes presented at this time.

The most interesting inquiry here presents itself—Why should

plaiits common in the main to both continents, colour so much
more brightly in America than in Europe? We are reminded

that what we see here in these marsh-plants does not hold good

with close allies in other species. Among trees and shrubs there

are some peculiar to each countrj", but closely allied, in which all

the American allies colour, while the European rarely do. He
named on the American side, Bctida popuhfoJia, Fraxlnussamhitci-

foJia, QuerCHS alb((, Cratar/us cordata, Ulmiis americana, Alnv.s

semdata, Castanea americana, as against Betida alba, Fraxhms
excelsior, Qaercus 7'ohur, Cratceijus oxyacantlia, Ulmus campestris,

Ahius glutinosa, and Castanea vesca. The whole American line had
autumn colouring, of which the parallel European line was wholly

destitute. These trees did not lose this characteristic by removal to the

other continent. In America there were many of the European- species

five or ten generations from seed ; and yet these last generations

showed no more disposition to embrace the colour-characteristics of

their American cousins than did the first progenitor brought from

abroad. We were so accustomed lo associate our bright clear

autumn skies with the colour of our autumn foliage, that facts lilre

these stagger us. Why should several generations of these European

trees resist our climatal influences ? But w^e have to remember that

the colouring of fruits and foliage is not wholly the result of

chemical ])ower ; what for want of a better name we know as vital

power, claims a share.

Some apples have colour on the sunny side, while the rosy cheek

never appears on those of the same variety hidden by the foliage
;
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and in these cases it is self-evident that sunlight is a cause of colour.

Yet if we pluck such a variety from the tree, and place it in the

sunlight, it will not colour; so that we see here that there must be

a connexion with the living principle in the tree to enable the solar

ravs to act. Yet it requires a relaxation of the leaf's hold on life

to bring out these colours. At any time during the summer a

maturing leaf on an American tree exhil)its bright colour
;
yet if a

dying leaf, half-coloured, be plucked from the parent stem, there is

no further change in the tint. Many leaves pass through grades, as

green, light yellow, orange-brown to scarlet. If they are gathered

ab yellow or brown they remain yellow or brown, and so on all

through these stages. Colouring, therefore, could not wholly be

considered chemically ; for though decay, which we take to be a

chemical action, is going on during the colouring stage, complete

separation from the living tree at once stops the process.

If we consider these two facts together, and then some other

known natural laws, we may form some reasonable hypothesis.

There is, for instance, the principle of heredity, so ably insisted on

by Mr. Darwin, in connexion with all living tilings. A force once

applied to an object exerts an influence after the power has been
removed. A wheel runs round after the hand which turns it is

taken away ; and a change in a plant brought about by any cir-

cumstance will continue in connexion with that plant some gone-

rations after the circumstances have ceased to exist. That this is

BO has been proved by iS'audin with hybrid (or perhaps we should

say crossed) lettuces, and in other ways. Supposing, then, these

closely allied species to have been originally of one parentage, how
did the power in one case to change to bright colour, or in the

other to resist the tendency to colour, originate ? If by chemical
power alone, it would occur at once, as a piece of white wood is at

once browned by fire ; but with the vital principle opposed to this

chemically destructive principle, it would take moi'e time to accom-
plish this change, and, the change once made, would again require

more time to again alter the fixed condition. This is essentially the
foundation of the law of heredity; and under its operation we could

not reasonably look for a change in the colouring-power of these

European trees, although light were an active agent, under even
more than five or ten inheriting generations.

At any rate we have in these salt-marsh plants the evidence that

the plants of one country, in that country colourlt^ss, can be made to

take the most brilliant colours when growing in ours. That these

plants had one primary origin is certain, though the ancestry may
have been separated by thousands of years. We know that 'plants

introduced at once do not change at once ; heredity forbids it. We
may assume, therefore, that it was only after some generations on
the American coast, under the influence perhaps of American li"ht

that these European plants showed their American colours. We can
see in these annual plants, with a new generation every vear, the
results in numerous generations, as we cannot see in the more slowly
reproducing tree.
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Mr. Meehan thought that though we could not say we had yet

reached an unchallengeable solution of the cause of autumn colour

in American foliage, considerations like these brought us nearer to

the end.

—

Proc. Acad. Nat. ^ci. Philad., Nov. 1, 1881,

Centrolophus pompilus.

To the Editors of the Annals and Magazine of Natural History.

Gentlemen,—In your issue for this month Dr. Giinther, when
alluding to the capture of a Elackfish {Centrolophus pompilus) at the
mouth of the Colne, observes that, so far as he is aware, "this is the

first instance known of the fish having wandered so far eastwards."

In 3 841, one 14 inches in length was taken at Lossiemouth; in

1850 Mr. Alder remarked on one ca])tured at Cullercoats, in

Northumberland; while in the 'Zoologist,' 1852 (p. 3504), Mr.
Rudd mentions one obtained at Redcar, in Yorkshire.

Yours truly,

Francis Day.

P.S. The same example was recorded by Mr. Laver in the
' Zoologist,' 1882, p. 75.

Cheltenham, March 4, 1882.

On a Foetal Kangaroo and its Membranes.
By Henry C. Chapman, M.D.

Since the publication, nearly fifty years ago, of Prof. Owen's
invaluable paper* *' On the Generation of the Marsupial Animals,"

in -which the foetal Kangaroo and membranes were first described,

no further contribution has been made to our knowledge of this

very important subject. Indeed some naturalists at the present

day seem indisposed to accept Prof. Owen's statement that there

is no connexion in the Kangaroo between the foetal membrane and
the uterus, or, in other words, that no placenta is developed, and
therefore doubt that the division of the Mammalia into non-placental

and placental is not a valid one. Even though the present communi-
cation should not contain an} thing particularly new, I trust, how-
ever, that it will not be received without interest, if for no other

reason than that it confirms essentially Prof. Owen's descriptions.

One would have naturally supposed that, during the past half

century, among all the Kangaroos killed in Australia and opened

in various zoological gardens, at least one foetal Kangaroo would
have been found. As a matter of fact, however, this docs not

appear to have been the case ; or, at least, if such was found, no

record was made of it. Impressed with this fact, I never failed to

examine the generative apparatus in the female Kangaroos which
died from time to time in the Philadelphia Zoological Garden, with
the hope that I might obtain an embryo. In September 1879 I

was successful, finding the specimen which forms the subject of the

* Phil. Trans. 1834.
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present communication, and to -which I incidental!}- alhided in a

previous communication to the Academy *.

The female Kangaroo in which I found the embryo was a fine

example of the Macropus fjiganteus, and had taken the male about

fourteen days before its death, which was caused by injuries

infiicted upon itself, due to a fright incident to the boxing the

animal for shipment. The embryo was therefore not more than

fourteen days old. On opening the uterus of the left side, which
was considerably swollen, the embryo Kangaroo was seen through

tho transparent chorion. The chorion, which was thickened in

places, insinuated itself between the folds into which the lining mem-
brane of the uterus was thrown. The chorion, however, was
entirely free from villi or villous processes of any kind, and was
perfectly separable in its entire extent from the uterine surface

;

indeed it was readily turned out of the uterus intact. On opening

the chorion, the embryo Kangaroo was seen enclosed in a very

delicate amnion, which was easily lacerated. "VYhat at once struck

me, on opening the chorion, was the large size of the umbilical

vesicle and the undeveloped condition of the allantois, which,

though small, was undoubtedly present, consisting of a pear-shaped
vesicle or diverticulum from the posterior part of the intestine.

The umbilical vesicle adhered to the chorion by that part of its

surface most remote from the umbilicus, the line of demarcation

between chorion and umbilical vesicle being indicated by a circular

blood-vessel. When in the fresh condition, the umbilical vesicle

was seen to be highly vascular. The blood-vessels that ramified

over its surface consisted of two veins and an artery. The veins

began as one vessel from the under surface of the liver, which
diverged at the umbilicus and united again on the umbilical vesicle

as a terminal or marginal vein, i. e. the circular vein just referred

to and which indicated the line of contact of the umbilical vesicle

with the chorion. The third vessel was an artery, and through the

mesenteric could be traced to the aorta. These vessels evidently

correspond to the omphalo-mesenteric or vitelline veins and arteries

oi other vertebrate embryos as seen, for example, in the embryo
chick. The disposition of the umbilical vesicle with reference to

the chorion (its large size and vascularity) reminded me also very

much of the rabbit or rodent tyije of development. AMiile, as we
have just seen, the umbilical vesicle was in contact with the

chorion, the rudimentary allantois, on the contrary, hung freely by
its pedicle or urachus in the space between the amnion, the stem of

the umbilical vesicle, and the chorion.

When the allantois was first examined, there could be distinctly

seen three very fine vessels, two of which appeared to come from the

aorta and corresponded therefore to the umbilical or hypogastric

arteries of the placental mammals, while the remaining vessel I

considered to represent the umbilical vein of the same. The small

size of the allantois and the rudimentary condition of its blood-

* " Placenta of the Elephant," Journal of Phil. Acad. toI. ^iii. p. 5.
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vessels, taken in connexion with the length of the embryo and the

short time that the latter remains in the uterus, makes it impossible

for me to think that in the Kangaroo a placenta is ever developed.

I use the word placenta in the sense ordinarilj- accepted, meaning

a structure which consists of the interlacing of the allantoic blood-

vessels with those of the decidua serotiaa of the uterus—that is, of

that part of the hypertrophied mucous membrane of the uterus

in contact with the ovum. Further, while the umbilical vessel is

fused through part of this surface with the chorion, the chorion

is onlv in contact with the inner surface of the uterus, not adhering

to it in any way. The disposition of these membranes in the Kan-
garoo embryo is therefore different from the so-called placenta of

certain Sharks, which consists in the interlacing of the omphalo-

mesenteric blood-vessels with those of the uterus. This structure

in the Sharks, though called a placenta, is not homologous with

the mammalian placenta, this consisting, as we have seen, of the

allantoic vessels and those of the uterus. The Kangaroo cannot

be said, therefore, to have a placenta in either sense in which that

word is used. The small size of the embryo Kangaroo at birth

would lead me to suppose that it drew its nourishment from the

umbilical vesicle like the reptile or bird, rather than from the

uterine walls as in the mammal. If the uterus does contribute

to the nourishment of the foetal Kangaroo, such nutriment must
osmose through the omphalo-mcsenteric vessels. The contact of

the chorion with the uterus, however, is of a very adventitious

character. The embryo Kangaroo itself measured six eighths of an

inch in length from the mouth to the root of the tail. The Litter

was one eighth of an inch long. The mouth was open ; and the

tongue, though large, was not protruded. Ihe palpebral folds

were not developed. There was no sign of an auricle. Four bran-

chial clefts could be distinguished. The anterior extremities were

Avell developed ; but the digits had not a])pcared. The posterior

extremities were represented only by small buds, not very apparent

except with a lens. Indications of the ribs were distinctly visible.

The membranous spinal cord could be seen, the elements of the

vertebree being as yet ununited. A penis was visible just in front

of the anus. On the supposition that the theory of evolution is

true, one would naturally expect to find forms intermediate in their

structure and development between the reptiles and birds on the

one hand and the placental mammalia on the other. As is well

known, in the structure of its skeleton and generative apparatus,

the Or^nithorhi/nchxs resembles very closely the reptile and bird,

while, as we have just seen, the foetal membranes of the Kangaroo

recall the corresponding parts in the reptilian-bird type and fore-

shadow those of the placental mammal. If the parts in question

have been truthfully described and correctly interpreted as partly

bridging over the gap between the non-placental and placental

vertebrates, they supply exactly what the theory of evolution

demands, and furnish, therefore, one more proof of the truth of

that doctrine.

—

Froc. Acad. Nat. Sci. Philad., Dec. 27, 1881.
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Notes on the Structure and Development o/Sipho-
iiaria australis, Quay & Gaimard. By Professor F. W.
HuTTON, of Canterbury College, New Zealand.

[Plate XV.]

l"'iiE only account of the structure of Siphonaria that I have
been able to see is that given by MM. Quoy and Gaimard
in the Zoology of the Voyage of the ' Astrolabe.' These
naturalists showed that Siplionaria was a pulraonate Gastro-
pod with a gill in its respiratory chamber ; and they described

the alimentary and reproductive organs ; but as, at the time
they wrote, the latter organs in the pulmonates were not

understood, they did not interpret the different parts quite

correctly.

Siphonaria australis is common in Lyttelton Harbour ; and
I have made some observations on its structure and develop-
ment which appear to me to be of sufficient interest to warrant
their publication ; a list of the New-Zealand species, with
descriptions of their dentition, will be submitted to the New-
Zealand Institute.

Alimentary System (Plate XV. fig. 1).—The buccal mass is

reddish pur])le ; the salivary glands, which are large and
white, open into it, and not into the oesophagus, as stated by
MM. Quoy and Gaimard. The oesophagus is short, and
gradually expands into the wide and longitudinally plicated

Ann. & Mag. N. Hist. Ser. 5. Vol. ix. * 24
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stomach, wliicli is of a yellowish-white colour. The liver is

large and pale yellow ; the hepatic ducts open into the fundus

of the stomach. The intestine leaves the stomach abruptly

on the left side, and passes straight forward to the heart;

after passing round the aorta, it crosses obliquely backward
over the stomach to the right ; after making another short bend
forward and to the left, it bends once more backward and to

the left, descends as far as the end of the stomach, and then

passes straight to the anus, which lies in the lobe of the pul-

monary opening. Numerous particles of calcite are scattered

about the various organs.

Re2)roductive System (figs. 2 and 7).—The ovo-testis is

rounded, like that oi' Limax, and of a brownish-yellow colour ;

the hermaphrodite duct is rather short and blackish. The
albumen-gland is short and of a pale yellow colour, like the

swollen portion of the oviduct. The spermatheca is brownish

or purplish, oval in shape, and with a long stalk. The vas

deferens leaves the oviduct near the anterior end of the

swollen portion. The oviduct is suddenly narrowed; and this

narrowest portion, together with the vas deferens and the

stalk of the spermatheca, penetrate into the musculature of

the foot ; they then turn sharply forward, and open with the

penis in a common genital opening on the right side of the

head. The penis is narrow and curved, and has a large pale

yellow gland for the secretion of the spermatophore. The
spermatophores (fig. 7) are long and cylindrical, rounded at

one end, and rather suddenly narrowed into a long tail at the

other. They are quite smooth.

The renal organ (hgs. 3 and 4, d) is double, one half being-

attached to the lower, the other to the upper wall of the respi-

ratory chamber, in such a position that the one half lies over

the other. It lies on the left side of the animal ; and imme-
diately at its apex is situated the heart.

Transversely across the animal, from the renal organ to

the respiratory opening, lie the gills (figs. 3 and 4, e). There

are two of them, attached, like the renal organ, to the upper

and lower surfaces of the respiratory chamber ; but the lower

one is very feebly developed. These gills are not free, but

are merely folds of the integument crossing between two large

vessels in the walls of the respiratory chamber. Evidently

they are adaptive in origin, and not homologous with the gills

of other MoUusca. The interior of the respiratory chamber,

and the gills, are richly ciliated ; and the animal seems to

respire air and water indifferently. The respiratory orifice is

often seen open, both in the air and under water ; but in the

latter case the lobe below the opening is generally raised,
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so as to divide it into inhalant and exhalant openings (see

fig. 5).

The experiments of the Kev. J. Tenison-Woods, described

in the ' Transactions of tlie Royal Society of Tasmania ' for

1876, p. 54, appear to corroborate this view. In the aqua-

rium tlie animal always leaves the water, like Littorina ;
it

would seem therefore to prefer breathing air.

Nervous System (fig. 6).—The cephalic ganglia are small,

and connected by a long and thin commissure ; the optic

nerves proceed from them as usual ; but there are no eyes or

tentacles. On this point I can confirm Mr. Tenison-Woods,
notwithstanding that Quoy and Gaimard have figured the

eyes. The pedal ganglia are moderately close ; and each

sends off two large nerves to the foot ; otocysts are developed

on these ganglia. The parieto-splanchnic ganglia are re-

markable for being asymmetrical, both being on the right

side ; they send off nerves to the reproductive organs.

Developvient (figs. 8-12).—The eggs are enclosed in an

elongated gelatinous mass attached by one side to rocks, in a

more or less semicircular form. The eggs are ovoid, about
"007 inch in length, and joined to each other by a fine string.

The embryo is at first spherical and ciliated, revolving rapidly

in the e,g^^. It then becomes constricted across the middle

;

and one of the halves develops stronger cilia, becomes bilobed,

and forms a well-developed velum. The other half becomes
invested with a nautiloid shell. Two otocysts are developed

;

the foot grows out below the velum ; and an operculum is

formed on its posterior end. A retractor muscle arises from
the periphery of the shell on the left side, and, passing above
the body, is inserted in the foot. By means of this muscle
the animal can be completely withdrawn into the shell, which
is then closed by the operculum. In this state the young
animal leaves the egg, and makes its way through the now
softened jelly by vigorous use of the velum. Once in the

water, the animal swims away rapidly ; and after some time

the shell falls off, the operculum still remaining on the foot.

The jelly seems to be softened by the attacks of Infusoria.

I have not been able to trace the development further.

These observations were made on ova laid by SipJionaria

australis in an aquarium
|
and there is no doubt as to the

species to which they belong. They show that it is a true

pulmonate, and that the gill does not indicate an intermediate

form between Pulmonata and Branchiata. They also show
that the Pulmonata have been derived from oj)erculated bran-

chiate moUusks with a curled shell.

In their reproductive organs and in their dentition the

24*
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Pulmonates approach much more nearly to the Opisthobrancha

than they do to the Prosobranchs ; we must therefore suppose

that they are derived from the former ; and it seems to me
that tliere are more reasons for uniting the Opisthobranchs

with the Puhiionates than with the Prosobranchs. The Gas-

tropoda would thus be divided into two subclasses. The
monoecious Gastropods {Gastropoda monoxa) would contain

the two orders Pulmdnata and Opisthobranchiata, while the

dioecious Gastropods [Gastropoda dioeca) would contain the

two orders Prosobranchiata and Heteropoda.

EXPLANATION OF PLATE XV.

Fig. 1. Sipltonariu australis : alimentary system, X 3. «, buccal mass ; 1>,

salivary glands; c, odontopbore ; d, beart ; e, stomacb;/, in-

testine
; y, liver ; h, rectum.

Fig. 2. Reproductive system, X 3. a, penis ; h, vas deferens ; c, gland

;

d, ovo-testis ; e, bermapbrodite duct
; /, swollen portion of ovi-

duct
; g, albumen-gland ; h, narrow portion of oviduct ; /, sper-

matheca; />, rectnm.
Fig. 3. Animal witb tbe respiratory cavity laid open, X 2. a, bead ; b,

anus ; c, beart ; d, renal organ ; c, gill.

Fig. 4. Portion of gill and balf tbe renal organ, X 10. d, renal organ
;

e,_gill.

Fig. 5. Animal seen from below, x 2. «, foot ; b, bead ; c, respiratory

opening and lobe ; d, mantle.

Fig. G. Nervous system, X 6. a, cepbalie ganglion ; h, pedal ganglion

;

c, parieto-splancbnic ganglia ; d, reproductive orifice.

Fig. 7. Spermatopbore, X 12.

Fig. 8. Mass of ova, nat. size.

Fig. 9. Ovum witli embryo, X 160.

Fig. 10. Ovum with embryo furtber advanced, X ICO.

2^1^. 11. .Veliger of Siphonaria attsfralis, X 100. a, velum; b, otocyst
j

c, foot ; d, opercuhun ; e, sbell
; f, retractor muscle.

Fig. 12. Embryonic shell of Siphonaria austndis, X 160.

XXXV.

—

Descrijytion of a Species o/'Fusus.

By Edgar A. Smith.

Fusus corjpulentus.

Shell large, ponderous, fusiform, uniformly light yellowish
brown, strongly spirally costate, striated and sulcate, lon^-i-

tudinally grooved on the upper whorls, and marked with strong
lines of growth on the rest of the surface. Volutions about
nine, sloping and very slightly concave at the upper half
convex below the middle, and somewhat constricted at the
base

; thickened above, just below the suture. Spiral ridges
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six in number on the upper whorls, about as broad as the

sulci between them, about twenty-four on the last, with fine

stria3 in the interstices. Those on the first six whorls sub-

granular through being crossed bj coarse longitudinal sulci,

which produce a clathrated surface. As the shell increases,

these sulci gradually diminish and become merely coarse stria

or lines of growth. On the last and penultimate whorls the

fourth spiral ridge from the top is tubercular, the tubercles

gradually increasing in prominence as the lip is approached.

Half natural size.

At the tubercles (about twelve in number on the body-whorl)
the shell is somewhat longitudinally plicate. Last whorl
decidedly concave above, a little angular at the tubercular

ridge, convex beneath it, gradually narrowing into a rather

short Cauda. Aperture elongate, narrow, together with the
short, wide, oblique, and slightly recurved canal occupying
almost three fifths of the entire length of the shell, yellowish
and rosy white within. Columella gently arcuate at the upper
part, oblique and straightish below the middle, of the same
colour as the aperture, with only a very thin deposit of callus

at the upper part. Outer lip not thickened, wavy at the edge,
shallowly grooved within, the grooves corresponding to the
rido-es of the exterior.
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Leiigtli 6j inches, greatest diameter 3^ ; aperture with the

canal 3| long, 1^ wide.

Eah. ?

This species has lately been purchased by the British Mu-
seum, and, although of large size, is apparently undescribed.

It is a ponderous sliell, in form not unlike certain species of

the genus Fasciolaria, and well distinguished by the character

of its sculpture. The uppermost of the spiral ridges forms

the thickening beneath the sutural line ; and the two beneath

are a little finer than the three others upon the lower convex
half of the whorls.

XXXVI.

—

Some Sponges from the West Indies and Acapuico
in the Liverpool Free Museum described, with general and
classijicatory Remarks. By H. J. CARTER, F.li.S. &.c.

[Plates XI. & Xir.]

[Concluded from p. 801.]

Family 2. Suberitida.

Group Laxa.

Cliona caribhoia, n. s]).

Sponge excavating
;
appearing on the surface of old coral

[Fgrites) in irregularly scattered subcircular holes, varying

in size under a quarter of an inch in diameter, which commu-
nicate through short channels with cavernous ragged excava-
tions interiorly ; channels filled with tubular processes of the

sponge, open and marginated at the holes or closed by a per-

forated diaphragm, communicating internally with the sponge,

which tapestries the cavernous excavations. Texture loose.

Colour ochraceous yellow. Vents represented by the open
holes

;
pore-area by the diaphragms. Spicules of two forms,

viz. :— 1, skeletal, pin-like, smooth, curved, consisting of a

spherical head followed by a constriction and then a fusiform

shaft, about as wide in the thickest part as the head, gradually

terminating in a sharp point, length about 95 by 2^-G0()0ths

of an inch (PL XII. fig. 26, a)
; 2, flesh-spicule, a spinispi-

rula, extremely slender, about 7-6000ths inch long, presenting

five or six bends (fig. 26, 5, c) . Size of specimen indefinite and
undeterminable, from the internal extent of the excavations

being concealed.
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Hab. Marine. Burrowing in hard calcareous objects.

Loc. Island of St. Vincent, West Indies.

Ohs. The characters generally of this sponge are almost

identical with those of our Cliona celata, when burrowing in cal-

careous objects ; but the globular form of the head of the skeletal

spicule, taken on an average, and the presence of the flesli-

spicule cause it to differ. Whether or not Cliona cariblxaa

ever occurs in Sifree state analogous to Rhapht/ncs Oriffithsii,

Bk., which is that taken by C. celdta after having completely

destroyed the oyster-shell in which it may have been burrow-
ing, must be determined by further research.

General Observations.

Here it may be stated that, without mounting a micro-

sco})ic frangment of this sponge in balsam, the fiesh-spicules,

from their extreme delicacy, would pass unnoticed ; and such

is the case with many other sponges of this kind, in which
the minute size and crooked spinispirular form of the

flesh-spicule render the latter difficult of detection until the

sarcode is made clearer and more homogeneous by drying

and subsequently mounting in Canada balsam. At the same
time it must be remembered that the flesh-spicules are chiefly

confined to the surface in many instances, and therefore may
not be seen in a fragment from the interior, also that they do

not exist in all these sponges ; hence the necessity of deter-

mining these points in the way that I have mentioned.

The spinispirula in the Suberite sponges, by which is

meant those in the groups Cavernosa, Corapacta, and Laxa,
was first noticed by Dr. Bowerbank in 1864 (Mon. Brit.

Spong. vol. i. pi. iii. fig. 72), when, together with an un-

spined spirula {ibid. fig. 71), it was found inadvertently in

Halichondria sanguinea, Johnst. {tb. p. 239), where he con-

sidered them to be of " extraneous " origin ; but when we
remember that no sponge, in texture and spiculation, is more
suberitic, i. e. cork- like, than a dried H. sanguinea^ the presence

of such spicules there does not seem strange ; but it is strange

that the identical form of this spinispirula should be repeated

eight years afterwards (Proc. Zool. Soc. 1872, pi. xlix. fig. 7)

as the type spicule of a large free massive Suberite of an ochre-

yellow colour from Madeira, called by Dr. Bowerbank
" Hymeniacidon angulata^^ when one from the sponge itself,

with the slightest difference (for there are no two spinispirulas

exactly alike), would have been much more satisfactory.

In 1864 also, Schmidt gave a good figure of a spinispirula

(Spong. Adriat. Mceres, 1st Sujipl. Taf. iv. fig. 12) from a
" corticate " sponge (liindsehwamm) from the island of

Cyprus, but without any further notice.
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Meanwhile Albany Hancock (in 1867) found, described,

and figured the spinispirula in several "Excavating Sponges "

('Annals,' vol. xix. p. 229, pis. vii. and viii.).

Again, in 1878 Schmidt figured the spinispirula of a sponge

which he described under the name of Hpirastrella cunctatrix

(Spong. Kiiste v. Algier, S. 17, Taf. iii. fig. 8), likening it to

the one from Cyprus, and also tliat of Tethya histellata

(Spong. Adriat. Meeres, S. 45, Taf. vii. fig. 1) ; lastly, in

1870 he gave this form for the flesh-spicules of his Chondrilla

'pltyllodes and Vioa Johnstonii respectively (Spong. Atlant.

Gebietes, Taf. vi. figs. 1 and 18). Here it might be observed

cursorily tliat, however much the stellate and spinispirular

flesh-s))iculcs may be but transitionary forms of one another,

as stated by Schmidt {op. cit. S. 5), yet the same cannot be

said of the acerate and pin-like spicules which respectively

characterize his Vioa Johnstonii of 1862 (Spong. Adriat.

Meeres, S. 78, Taf. vii. fig. 17) and that of 1870 (L c),

albeit both are excavating sponges, and both possess the same
beautiful carmine colour. But neither colour nor habit are

always of much value in a specific point of view ; for the

Australian species, viz. Alcyoniiun p>urpuretmi of Lamarck,
which is also a Suberitc, and another Australian species in the

Liverpool Free Museum, although equally carmine in colour,

are difterent in spiculation, if not in habit also, from the pre-

sence of the spinispirula in the former with a fine structure,

and the absence of it in the latter with a gritty one of adven-

titious matter. Hence I should be inclined to change the

name of Schmidt's Vioa Johnstonii of 1862 to that of Vioa

Schmidtii, which in the form of its skelcton-spicule, viz. an
acerate, agrees with my Rhaphidhistia sjiectahilis of the Mau-
ritius ('Annals,' 1879, vol. iii. pi. xxvi. figs. 13 and 14).

The spinispirula, under various forms, is so often combined
with a pin-like skeletal spicule, and the latter is so generally

characteristic of the Suberite-sponges, that we cannot help

connecting them with this kind of spiculation ; at the same
time it is not always the case, as the occurrence of an acerate

form in the instances just mentioned proves. To be able

to demonstrate a corky texture in sponges which hardly
exceed a mere film in thickness, as in Rhai^hidhistia specta-

bills, which possesses the longest and most beautiful spini-

spirula that 1 have ever seen, is of course impossible
; hence

the spiculation alone here remains for guidance.

Having mounted fragments of many Suberites for the pur-
pose of proving what 1 have above stated—that is, to see
if they contained any fiesh-spicnle besides the pin-like skeletal

one,—I will give a list of those that 1 myself have examined
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inchiding such as have been found by others to present the

spinispirula or any other form of Hesh-spicule ; in doing which,
it will be best to divide them into the three groups mentioned
in my Classification, viz. the Cavernosa, Compacta, and Laxa,
typified respectively by 7^7ia2:>7i?/r?<.9 Grijjitlisiij JMs..,= Cliona
celata, Johnst. (the free form of an excavating sponge !),

Suberites do77iuncula, S(\t.j= Halichondria suberea, Johnst.,

and Cliona coralUnoides, Hancock. But to this I must now
add a fourth group under the name of '' Subcompacta," typi-

fied by Suberites massa^ Sdt,, because I find that it will be
more convenient to limit the " Compacta " to the strictly

compact forms, to keep the " Laxa " chiefly to the excava-
ting Suberites, and to make the " Subcompacta " a group
between the " Cavernosa " and " Compacta," since the

coarser cellular structure of Rhapkyrus Griffitlisii, Rhaphio-
phora patera (Neptune's cup), &c., which mostly have a grey
or brown colour, cannot be so advantageously classed with
the less coarse ones, which are chiefly of an ochraceous-yellow
colour—all, however, having, like the " Cavernosa," that con-
densed structure on the surface which seems to have led

Schmidt to place his Spirastrella cunctatrix among his " Cor-
ticate " (" Rindschwamme," Spong. Kiiste v. Algier, 1868,

In giving this indication of the Suberites that I have exa-
mined (of course, all in the dried state) to see if they contain

any flesh- spicule, it will also be desirable not only to catalogue
them as above mentioned, but, in each group, to divide

those which do not from those which do possess a flesh-

spicule. Again, as the form of the spinispirula differs in

diff'erent species, it will be desirable to add some note of this,

in which the largest size is given respectively, remembering
that they will be found in each instance in a fragmentary or

less perfect state in all sizes below this. Lastly, as I sliall

have to introduce some hitherto undescribed species, it will be
necessary, where possible, not only to name but to briefly

characterize some of them at the same time.

List of Suberites with and toithout the jiesh-spicule.

Cavernosa.

Without flesh-spicule.

Rhaphyrus Griffithsii^ Bk.,= free form of Cliona celata.

Rhopliiophora patera, Gray (Neptune's cup).
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With flesh-spicule.

Spongia Dysoni, Bk. This is the name on the largest

specimen of this sponge in the British Museum, presented in

1862. = Hymeniacido7i pidvinatus, Bk., on a small specimen

of the same species presented in 1872. At Belize, the locality

of this sponge, an enormous specimen is said to have been

found growing on a rock which could not be touched with the

oar of the boat ; and hence its head alone was taken off for

preservation. It is still undescribed ; but there are many
specimens of it in the British Museum under my running

no. 457, the two largest of which are flat pieces, registered

nos. 66. 5. 24. 12 and -13, labelled " Spovgia Bysoni^'' the

former in size 20 x 25 X 4J, and the latter 33^ x 27^ x 8 inches

in their greatest dimensions.— Character. Massive, convex.

Structure cellulo-cavernous. Colour in the dry state grey-

violet. Surface smooth, remarkably irregular from its nodular

projections, furnished plentifully with isolated cribriform

patches of vent-holes, which open into the cellular cavities

beneath. Skeletal spicule pin-like (PI. XII. fig. 25, a) ; flesh-

spicule a spinispirula with five bends about 4-6000ths inch

long (fig. 25, Z>,c).^
_ _

Suherites capensis, mild, n. sp.— Character. Massive, cake-

like, flat compressed, semicircular. Structure cellulo-caver-

nous. Colour brown externally. Surface uniformly rough,

and compact on each side, loose on the margin, which is semi-

circular and an inch thick, where the vents, which are large

and numerous, are situated, Pandean-pipe-like. Skeleton-

spicule pin-like ; flesh-spicule a spinispirula with four bends

about 5-6000ths inch long. In the British Museum labelled
'' Port Elizabeth," running no. 10, registered no. 71. 6. 5.

1. Size 14^ X 5| inches by 1 inch thick.

SUBCOMPACTA.

Without flesh-spicule.

Suherites antarcticus, mihi. British Museum, running no. 405,

registered 44. 4. ? . ?. Dredged by Sir James Ross in 74^°

S. lat., in 206 fathoms (Expedition of 1841), undescribed.

Character. Stipitate branched; branches digitate, nodose,

pollachotomous ; structure subcavernous ; colour dark house-

mouse ;
spicule pin-like, with large spherical head. Size

of specimen about 5|- X 3 inches.

Suherites^ ?sp. Undescribed. Liverpool Free Museum.
Structure charged with grit, ? sea-bottom detritus ; colour

deep carmine. Australia.
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Suherites, ? sp. Undescribed. Mauritius. Character. Mas-
sive, growing- into short branches on the surface ; colour ochre-

yellow. In my cabinet.

- Suherues,?S]). Undescribed. Character. Massive, growing
into short branches ; colour ochre-yellow. Coast of Por-

tugal. Kent collection, British Museum, no. 4, Size 3 x 4 x
1^ inches.

Suherites massa, Sdt. Character. Massive, sub-branched
;

colour ochre-yellow. Adriatic. Type specimen in British

Museum.
N.B. The last three species will probably be found to be

the same.

Suherttes, ? sp. Character. Massive, growing among and
enclosing shell-detritus; colour ochre-yellow. Tucacas, in
" small lagoon." Expedition of the ' Argo.'

Ohs. The habit of enclosing fragments of hard calcareous

objects, which finally disappear among the substance, is very
common among the Suberites, giving them a gritty character

;

but whether this be for the organic or mineral matter^ or both,

that they contain, I am not able to say ; it may be for tlie

carbonic acid with the lime ; but be this as it may, Suberites

domuncula is often found under a shell-like form, having thus
destroyed the shell itself on which it grew, while the destruc-

tion of shell-tissue by the burrowing (excavating) sponges is

notorious.

With flesh-spicule.

SptrastreUa cunctatrix, Sdt. 1, Algiers, " im frischen Zu-
stande wahrscheinlich violet oder roth." 2, Mauritius,

? violet or purple washed out. Bowerbank collection, British

Museum, o, Australia ; colour the same
; specimen rounded by

attrition; surface rough, tuberculate
;

size 6x4x2 inches.

Bowerbank collection, British Museum. Spinispirula very
stout, the largest and most perfect about ] 0-6000ths inch long.

Spirastrella cunctatriw, variety. Mauritius. On a little

crab's back about half an inch in horizontal diameter. Liver-
pool Free Museum. Character. Amorphous

; colour white.

Spinispirula very short and thick, composed of two bends 11
by 9-6000ths inch in its greatest dimensions (including the
spines). This appears to be a monstrous "variety" on ac-

count of the number of grotesque forms assumed by the
skeletal spicule in which the spinispirula appears to take part.

SuberiteSj ?si^. Undescribed. Character. A group of ob-
couical tubes united at the base,, presenting a warty or tuber-



352 Mr. H. J. Carter on some West-Indian

cular surface outside; colour ochre-yellow. Size6x4x2|
inclies. Australia. Bowerbank collection in British Museum.
Spinispirula stoutish, consisting of four bends 10-6000ths inch

long.

Suherttesy ?sp. Undescribed. Mauritius. Character. Mas-
sive ;

colour ochre-yellow. A fragment in my cabinet. Spini-

spirula thin, small, consisting of three bends 5-6000ths inch

long.

SuheriteSj ? sp. Undescribed. Belize. Character. Massive,

lobate ; verrucose on the surface
;
colour ochre-yellow. Liver-

pool Free Museum. Presented by Dr. Archer. Spinispirula

thin, but very perfect, consisting of four bends 10-6000ths

inch long.

Suberites coronarius, milii. Undescribed. Honduras, Ja-

maica, Bahama Islands. Character. Massive, lobate, verrucose

on the surface ;
colour ochre-yellow. Bowerbank collection,

British Museum. Spinispirula consisting of one bend, semi-

circular, with the spines on the outside and over the ends

only ; spines capitate and in single tile. Size about 4-6000ths

inch long (PI. XII. fig. 21, b, c).

Suherites, ? sp. Undescribed. Trincomalee. Character.

Massive, sessile, growing up into conical lobes, more or less

rugose at the base, warty ; colour dark yellowish brown.

Size 3 X 2 X li inches. Bowerbank collection, British Mu-
seum. Spinispirula variable in size

;
the largest consisting of

four bends, 8-6000ths inch long.

Hymeniaciclon angulata, Bk. (Proc. Zool. Soc. 1872, p. 632,
pi. xlix.), Madeira. Sessile, coating; ochreous yellow. Size

of largest piece 12x7^x2 inches. Spinispirula "minute,"
variable in form. No measurement given.

Alcyonium purpureunijham. Australia. Colour a beauti-

ful carmine. Spinispirula, like all the rest, very variable in

form and size, the largest and most perfect consisting of one

and a half to two bends, 5-6000ths inch long (PI. XII.
fig.28,^*,c).

Of this sponge I have only seen a small slice, about 3 inches

long and 1 inch square, evidently cut out from a much larger

specimen, and bearing the condensed surface, with the sub-

\, cavernous or subcompact structure internally, common to the

^- group. (British Museum, " Lamarck collection," nos. 4G and
42 together.)
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COMPACTA.

Without flesli-spicule.

Hymeniacidon carnosa^ Bk, British Seas,= Halichondria
carnosa, Johnst. Also from Vancouver's Island, between tide-

marks. British Museum, no. 317, registered 68. 8. 17. 26,
labelled "J. K. Lord, Esq."

Sidyerites montiniger^ Cart. Barents Sea. Colour greyish

black ('Annals,' 1880, vol. vi. p. 256).

With flesh-spicule.

Halichondria suberia, Johnst.,= Suberites domuncula, Sdt.

British and other seas. Flesh-spicule a short curved cylin-

drical acerate with obtuse ends, inflated in the centre, micro-
spined and about 8-6000ths inch long. (Bowerbank, Mon.
B. S. vol. i. pi. iv. fig. 95.)

Bah'chondri'ajicits, Johnst. British and other seas. Flesh-
spicule tlie same.

Suberites montalbidiis^ Cart. Barents Sea. Colour greyish

white. Flesh-spicule the same, but pointed at the ends
('Annals,' 1880, vol. vi. p. 256). ? Equal to S. Lutkenii,

Sdt., Greenland (Spong. Atlant. Gebiet. S. 47).

Laxa.

Without flesh-spicule.

Cliona celata^ Johnst. British and other seas. Burrowing
in hard calcareous objects, especially oyster-shells, also in

limestone rocks.

With flesh-spicule.

CUona northumbrica^ spinispirula l-1800th, C. vastijica^ s.

l-2100th, C. corallinoides, s. l-2000th, C. gracilis, s. l-1500th,

C. Hoivseij s. l-600th, C. mazatlanensis, s. l-1300th, C. lobata,

s. l-500th of an inch long. (Hancock, ' Annals,' 1867, vol.

xix. p. 229, pis. vii. and viii.)

Cliona vermifera. Smooth spirula, five bends, " scarcely "

l-400th inch long. (Hancock, ibid.)

Cliona abyssorum. Smooth spirula, eight bends, l-300th inch

long. (Carter, ibid. 1874, vol. xv. p. 249, pi. xiv. fig. 33.)

Obs. It is easy to learn by the " smooth spirula " how the

addition of spines forms the " spinispirula."
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Cliona mucronnta. Spinispirula 0*0006 inch long. C.

ensifera. Spinispirula the same. C. suhulata. Spinispirula

thinner and longer, measurement not given. (Sollas, ibid.

1878, vol. i. p. 54, pis. i. and ii.)

Vioa Johnstonii, Sdt. (Spong. Atlant. Gebiet. S. 5, Taf. vi.

f. 8). Colour carmine. Spinispirula four bends, 10 to 15-

6000ths incli long. Type specimen in the British Museum.

Vioa Schnidtii, Carter, = V. Johnstonii, Sdt. (Spong.

Adriat. Meeres, S. 78, Taf. vii. fig. 17). Skeleton-spicule

acerate ; flesh-spicule stelliform.

Rhaphidliistia spectahilis, Cart. Mauritius ('Annals,' 1879,

vol. iii. p. 300, pi. xxviii. figs. 13 and 14). Skeleton-spicule

acerate ,• flesh-spicule a spinispirula of nineteen bends, l-300th

inch long. The longest and most beautiful that I have

seen.

Vioa Carteri, E-idley (Proc. Zool. Soc. 1881, p. 129, pL xi.

figs. 2 and 2 h). Colour carmine. Spinispirula '0412 niillim.

long= 8-6000ths inch. " Victoria Bank," oft^ S. Brazil.

It must not be thought that the foregoing list embraces the

whole of the Suberites proper (that is, the sponges which
belong to the four groups above mentioned), but rather only a

few of them, to show that the pin-like skeletal spicuk^. is often

accomjmnied by a spinispirular or otlicr flesh-spicule, as well

as often without it. There are, of course, scores of instances

in which neither might be the case, ex. gr. Suherites JistulatuSj

in which the skeleton-spicule is inflated at both ends and the

flesh-spicule an equianchorate (' Annals,' 1880, vol. vi. pi. v.

fig. 22). Or the skeleton may be acerate (pointed at both
ends) and the flesh-spicule a stellate, as just noticed in Vioa
Hclimidtii, Carter. Then, in general form, the species may
be furnished with long tubular appendages, as in S. fistulatus

also ; or the colour may be soot-black, as in S. fuliginosus

('Annals,' 1879, vol. iii. p. 347, pi. xxviii. fig. 9). In short,

there are so many more sponges already described, and so

many more likely to be discovered which might be relegated

to one of the four groups mentioned, that, although in my
" Notes " &c. I have proposed to give a third part, in which
these and every other published species of sponges would be
catalogued, I must, for want of time, leave this useful compi-
lation to some one else, and content myself with the few sug-'

gestive remarks (notes) that I am now making.
There is also the genus ^''Latranculia''^ of Bocage, in wliicli

an acuate or acerate skeleton-spicule, as the case may be, is,
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in several species, combined with the flesh-spicule that I have
termed " sccptrella " {' Annals/ 1879, vol. ili. p. 358,
pi. xxix. figs. 13-21), which so often passes into the " spini-

spirula," that both forms may sometimes be found together

in the same sponge, ex. gr. Latrunculia corticata (' Annals,'

1879, vol. iii. pi. xxvii. fig. 1, «, h,c).

Terpios fugax^ de Fonbr. et Midi. (p. 102, pi. xxiv. fig. 6).

Laminiform, almost immeasurably thin, spreading over hard

objects {Porites) in the manner of paint. Colour copper-

green. Surface in form that of the object ovei- which it may
be growing. Consistence sarcodic (no fibre), charged with

the spicule of the species, together with innumerable globular

bodies (? cells), extremely minute and of a copper-green colour.

Spicule of one kind only, viz. pin-like, smooth, very thin,

slightly curved ; head globular, acuminated terminally, fol-

lowed by a thin shaft, which, after a short distance, gradually

diminislies to a sharp point, about 70 by g-GOOOth inch in its

greatest dimensions (PI. XII. fig. 29), scattered plentifully and
irregularly throughout the sarcodic film of which the sponge

is composed. Size of the largest specimen about that of the

branched one oi Poritesfurcatns over which it has grown, about
3i inches in diameter.

Hah. Marine. Growing over hard objects.

Loc. Falmouth Harbour, Antigua.

Ohs. This appears, from description and illustration, to be
Terpiosfugax, De F. et M. ; but, from the form of the spicule

not having been given, it is impossible to go beyond the de-

scription and representation for identification.

There is a species which grows on the rocks of this shore

(Budleigh Salterton) in small patches, to which I have alluded

in my paper on the " Parasites of the Spongida" (' Annals,'

1878, vol. ii. p. 164), chiefly to notice the presence of the

parasitic oscillatorian [Hypheoth'ix cceruleay Carter) to which
it owes its beautiful colour ; but as I have never published

any description of the sponge itself, I will now do it under the

name of

Terpios coirulea.

Laminiform, almost immeasurably thin, spreading in little

patches over the surface of the New Ked Sandstone rocks

here. Colour cobalt-blue when fresh, fading much on
drying, but not disappearing altogether. Consistence sarcodic

(no fibre), charged with the spicule of the species, and in-

numerable short parasitic oscillatorian filaments [Ilypheothrix
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cmrulea, Carter), whose granules or cells bear the colouring-

matter of the sponge (PI. XII. fig. 30, ?>, c). Spicule of one

kind only, viz. pin-like, smooth, slightly curved ; head globular,

acuminated terminally, follQwed by a narrow, annular infla-

tion, and then a conical shaft, which, after a short distance,

becomes diminished gradually to a sharp point ; about 80 by

l-6000th inch in its greatest dimensions (fig. 30, a) ;
scattered

plentifully and irregularly throughout the sarcodic film of

which the sponge is composed. Size of largest specimen seen

about half an inch square.

Hob. Marine. Growing over liard objects.

Loc. Budleigh Salterton, S. Devon.

Ohs. This appears to be an instance of what the Germans
call " symbiosis." There is very little difference, except in

colour, between it and the foregoing species, viz. Terjnosfugax]

hence I have adopted De Fonbressin and Michelotti's generic

name for this kind of sponge. The form of the spicules ap-

pears to be the same, in so far as they are not fusiform, but

diminish gradually from the head to the point, that of the British

species being the largest. As regards the colouring material,

this is situated in free granules (? cells) in Tetyiosfugax^

which in T. ccendea are in short oscillatorian sheaths. Dr. de

Fonbressin in his *' Review" states that, as these sponges often

penetrate into the cavities of marine objects {?Vioa viridis,

Sdt.), the genus Terjnos establishes " une veritable transition

aux Eponges perforantes "
(p. 49)—that is, the excavating Sube-

rites in my group Laxa. Of the same character appear to be

Bha2)hidhistia sjJectahilis and Hymerhajdiia spiniglobata (An-

nals, 1879, vol. iii. pp. 300 and 301, pi. xxvi. figs. 13 and

15, &c.).

DONATINA.

Turning our attention to the remaining group in the family

Suberitida, viz. "i)o«ai5»?«," we find its subdivision already

foreshadowed by the number of different sponges hastily, and

therefore provisionally, inserted under this heading (" Notes,"

&c., p. 198).

Thus all the species from Suherites ap'pendiculatus to

Trachya 2)ernucleata, with their like, might be included under

a group named " Polymastina," as stated in the ' Annals ' of

1876 (vol. xviii. p. 392), which group might be again sub-

divided into two sections, one of which presents a delicate

structure and is well represented by the British species in

Dr. Bowerbank's third volume, ex. gr. Polymastia rohusta

(Mon. B. S. vol. iii. pi. x. fig. 5, 1874), and the other just

the opposite, viz. an intensely compact and hard structure,
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well represented by the Cape species briefly described in the

^Annals' {I. c. p. 393), for which I would now propose the

name of TracJiya durissima, as the genus was characterized

in 1870 {' Annals,' vol. vi. p. 178, pi. xiii. figs. 11-16). The
spiculation in both sections is the same, viz. a stout skeletal

spicule radiating from the centre, faced by a minute one
which, inserted between the pointed ends of the former, gives

a compactness to the surface ; both spicules are for the most
part acuate or pin-like, although the skeletal one in Trachya
pernudeata {op. et he. cit.) happens to be acerate ; while the

extreme compactness of the genus Trachya makes it resemble
Donatia lyncuriiim so much that the Cape species of Poly-
mastina (viz. Trachya durissima) might be easily mistaken
for it at first sight. Keller's Taherella, found in the Bay of

Naples, appears to me to belong to this section (Arcluv f.

mikroskop. Anatomic, Bd. xviii. S. 276, Taf. xiv. 1880).

For Axos CUftoni I have provisionally proposed a group
under the name " Axona " {' Annals,' 1881, vol. vii. p. 381) ;

but, as already stated, the examination of the species Phorbas
amaranthus^ de F. et M., from the West Indies, has thrown
so much light on the Australian species Axona anchor'ata and
A.Jihdata, which were described from very " imperfect speci-

mens" ('Annals,' /. c. pp. 382, 383), that 1 would now relegate

thera to the group Halichondrina under the generic name of

''Phorbas.''

Xenospongia.

For Xenospongia j^ntdUformis, from Torres Straits, and
HaJicnemia patera^ Bk., a British species, there might be a

group named " Xenospongina," =Xenospongiado3, Gray
(" Arrangement of Sponges," Proc. Zool. Soc. 1867, p. 547).

See spiculation (PI. XII. fig. 32, a-c).

Placospongia.

Again, for Placospongia melobesioides^ from Borneo, Ceylon,

and South America, tliere might be a group named " Placo-

spongina," = Placospongiadas, Gray {op. et loc. cit. p. 549),
in which the skeleton-spicule is pin-like (PI. XII. fig. 33, a,

b), combined with a spinispirular flesh-spicule, like that of a

Suberite (fig. 33, e^f, i), faced and axiated (for the sponge is

branched) by a massive aggregation of elliptical siliceous

balls like those of a Geodia (fig. 33, c, ^), or mixed with a small

spherical subs]iined one like that of ChondriUa nucula (fig. 33,

(/, h)—thus uniting in spiculation two groups, viz. the Su-
berites, as above divided, and Geodina, in which the spicular

characters of the former preponderate.

Ann. c& Mag. N. Hist. Ser. 5. Vol. ix. 25
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DonATIA.

Lastly, we come to the only remaining species in " Group
14-," viz. Donatia hjncurium (after which it was named
" Donatina "), which, being a corticate sponge with a peculiar

structure and spiculation still allied to the family Suberitida,

will be best left where it is.

Hence the emended classification would stand thus :

—

Order VI. Holoriiaphidota.

Family 2. Suberitida.

Grniip ]. Caveuxcsa. Group 5. Polymastina.
2. StTBCOMPACTA. G. Xenospongina.
3. CoMPACTA. 7. Placospongina.
4. liAXA. 8. Donatina.

It must not be considered that these are all hasty specula-

tions, which have only to be read and forgotten, but rather that

they are attempts to reduce to useful classification a number of

objects .which, although a part of Nature's creation, have
hitherto been almost contemptuously disregarded, not so much
perhaps from their having passed unnoticed, as from the ques-

tion whether they belong to the animal or vegetable kingdom
having been undecided. But now that they have been ad-

mitted to belong to the former, the subject must be seriously

gra]3pled with by the comparative anatomist, and a classifi-

cation developed for aiding the memory, which, as in other

instances of the kind, can only be produced by time, thought,

and experience extending over many generations, like that

of botany.

Returning to a description of the sponges belonging to the

Liverpool Free Museum, I have now to add that of a curious

variety oi Donatia l7/ncuruon dveds;e(\ by Capt. W. H. Cawne
Warren in the harbour of Acapulco, after which a brief

history of the species of Donatia will be given.

Do7iatia multifida^ n. sp. (PI. XII. fig. 22, a-e.)

Membraniform, lacinulate, expanded, flat or erect, fan- or

vase-shaped, proliferous. Texture hard, tough. Colour now
pinkish. Surface even, presenting white lines radiating from

the excentric expansions to the circumference, which is fim-

briated by irregular lacinulate processes of variable length,

ending in thin expansions of attachment, by which tliey

become adherent, like the tendrils of a scandent plant, to
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the hard objects (empty shells, &c.) among which the sponge
may be growing (PI. XII. fig. 22) ; terminal expansions of

the processes charged with the flesh-spicules of the species,

into which the " white line " in the process, consisting of

a bundle of skeletal spicules, is spread out. Spicules of

four kinds, viz. :— 1, skeletal, acuate, smooth, straight or

very slightly curved, obtuse and almost imperceptibly inflated

at the big end, then as slightly constricted and followed

by a fusiform shaft, which terminates gradually in a round
point in the largest and in a sharp one in the rest, about

138 by 2^-1800ths inch in its greatest dimensions, but of all

sizes under this measurement ; 2, flesh-spicule, globostellate,

4-1800th3 inch in diameter; 3, flesh-spicule, stelliform,

3-6-radiate, rays long, straight, or crooked, branched or

spined irregularly, parting from each other directly (that is,

without nucleus or body in the centre, thus opposed to the

"globostellate" form), about 10-6000ths inch in diameter

(PI. XII. fig. 22, d) ; 4, flesh-spicule, minute, sexradiate,

body globular, rays straight, ending respectively in globular

inflations, which are microspined, about 3-6000ths inch in

diameter (fig. 22, e). No. 1 is cliiefly confined to the radiating

bundles which form the skeleton ; nos. 2 and 4, in great abun-
dance, chiefly to the circumference, among which no. 3 is

sparsely scattered. Size variable, according to extent of deve-

lopment ; the largest specimen about an inch in diameter ex-

clusive of the circumferential filaments.

Hob. Marine. Growing plentifully among the detritus of

the sea-bottom in 4-9 fms.

Loc. Acapulco.

Ohs. This sponge in structure, spiculation, and colour is

precisely like Donatia lyncurium^ but differs from it in its

mode of growth, which looks like a globular form that had
been shattered by some explosive force in the centre (PL XII.
fig. 22, a a). Frequently it presents a floral or cup-like form,

erect or inverted, with a naked central portion like a pistil in

the centre (fig. 22,/*). The filaments from the circumference

seem to serve the purpose of propagation as well as attach-

ment.

General Observations.

As Donatia lyncurium appears to be a world-wide species, for

.1 havemyself had specimens from GreatBritain(this place), the

West Indies ('Argo' expedition), the Cape, Mauritius, and
South Australia, independentlyof the other places in which it has

been found, whose difierences in hardly any instance are suffi-

cient to justify a multiplication of species, although they may
25*
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require a different nomenclature, I will here briefly state its

history.

Dimly introduced among his " Alcyones " about 1725 by
Marsigli, we are chiefly indebted to Donati for the first good

description and figure of this sj^onge, in 1750, under the name
of Tethya sjyhcerica (Storia nat. marin. Adriatic. Venet. pp. 60-

64. n. 1, 2, tab. x.). Lamarck called it Tethya lyncurium

(An. s. Vert^bres, 1816, vol. ii. p. 38G). Montagu, in 1818,

w^is the first to call it Spongia., and place it among the species

of British sponges then known (Wern. Mem. vol. ii. p. 117,

pi, xiii. figs. 4 and 5). In 1833 Nardo gave it the name of

Donatio lyncinmmi (' Isis,' p. 522, Spongiariorum Classifi-

catio) ; and Johnston introduced it into his ' History of

British Sponges,' &c., under Lamarck's name (p. 85 &c. pi. i.

figs. 9 and 10). Lr 1862 Schmidt, thus following Johnston

and Licberkiihn (Spong. Adriat. Meeres, S. 44), and Bower-
bank in 1866 (Mon. B. S. vol. ii. p. 92), used the same
appellation.

Now came the time for separating the " Tetliyai " of La-
marck ; and thus we find the late Dr. J. E. Gray, in his

" Notes on the Arrangement of Sponges " (Proc. Zool. Soc.

1867, p. 492), making Tethya ///i?c(«-i»?H of Lamarck the type

of the first division of his family Tethyada^ under Nardo's

name "i^oJia/m," and Tethya cranium^ Lam., that of the ninth

division under the name of Tethya {op. et loc. cit. pp. 541 and
543 respectively).

The necessity for this separation became much more evident

to me when I described and illustrated side by side Donaiia
lyncurnimj from tliis place, and Tethya arahicay which I

found in situ growing on a rock on the south-east coast of

Arabia (' Annals,' 1869, vol. iv. p. 1, pis. i. and ii.). So that

in 1875, when my "Notes Introductory to the Study and
Classification of the Spongida " were published, I found it

advisable to place Donatia Jyncurittni in the second family of

ray Holorhaphidota under the name of "Bonatina,^^ and Te-

thya cranium in the third or following family in the " Pachy-
tragida" under the heading of ^^lethyina ;^^ thus it is to be
hoped these two incongruous species may never again be
brought together.

In 1872 the late Dr. Bowerbank described and figured a

Donatia from S.W. Australia, which he called Tethea Ingalli

(Proc. Zool. Soc. p. 119, pi. v. figs. 11-17) ; and the following

year two other specimens which came from the same locality

were named respectively Tethea robusta and T. Clijtoni {ib.

pp. 10 and 16, pis. ii. and iii.) ; while in 1879 Dr. Bela
Dezso, of Kolozsvar, aided by Prof, F, E, Schulze's prepara-
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tions, publislied two memoirs entering far more satisfactoril/

than any one who had preceded him into the general descrip-

tion of the microscopic characters and reproduction of Tethya

{Donatio) lyncurium (Archiv f. mikroskop. Anatomic, Bd.

xvi. S. 626, Taf. xxx.-xxxiii., and Bd. xvii. S. 151, Taf. xii.).

But in no instance has that spiniferous character of the

ray been particuhirly noticed which is represented in my
figure from a specimen of the British species found at this

place ('Annals,' 1869, I.e. p. 27, pi. ii. Hg. Q,h), to which I

would now call attention, because its pointed and spinous form

if enlarged would be analogous to that of no. 3 in Donatia

multifida (fig. 22, f/), and to that which we shall see hereafter

becomes a character in the Cape species or variety. Sometimes

the spines in the British species cover the end of the ray in

the small staple stellate to such an extent as to simulate the

presence of a globular inflation, which is actually the case in

the Adriatic form (Bela Dezso, op. cit. Bd. xvi. fig. 4), also

in the Australian ones, as I learn from Dr. Bowerbank's

figures [loc. cit.) as well as ray own slides, and, indeed, in

Donatia multifida (PL XII. fig. 22, e). Bat it is in the Cape
species, which is more robust than any of the rest in its adult

state as well as in its spiculation, that the three forms of

flesh-spicules mentioned in Dotiatia multifida become most

distinct, where " no. 2 " (referring to the numbers in the

description oi D. multifida)^ the largest, viz. the globostellate,

measures 30-6000ths, '^ no. 3," the stclliform, with spinife-

rous rays, 12-6000ths (PL XII. fig. 23), and " no. 4," the

minute sexradiate, 3-6000ths of an inch in diameter respec-

tively. In the specimen from Mauritius " no. 3 " is only

O-6000ths incli in diameter ; so that after all the differences

are only in degree, and those only sufficient to form a variety.

Still, hitherto it does not appear to me that this third form of

flesh-spicule, viz. no. 3, so characteristically developed in the

Cape species (fig. 23), has been publicly noticed.

Respecting varieties in spiculation, however, it should

always be remembered that our observations are necessarily

very limited, on account of their having to be made on perhaps

only one or two fragments of the entire specimen, and that

specimen perhaps the only one that can be obtained from

tlie locality ; whereas, if our observations had been extended

further, our statements might have had to be modified,

and therefore should always so far be considered provisional.

Perhaps, too, for the same reason, the fragments examined by
two individuals respectively raigiit not contain exactly the

same form of spicules.

Here I would also notice that the ''globo.itellate" ("Notes,"
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p. 83, I. c.) which comes nearest in form to tliat of Donatiaj

where the body is large and the spines short, is that of Chon-

drilJa nucula, while that of G. sacciformis, Carter, from

Mam'itius, in size and ligm*e is almost identical with it.

Moreover there is a great resemblance in structure and spicu-

lation between Donatia It/ncuriunt and Axos Cliftoni, wherein

the small flesh-spicule, viz. " no. 4 " in the former, is almost

identical in form with a similar one in the latter ; and tlie

globostellate of Donatia lyncurium only a modilication of the

sexradiate cross-like one with multifidly-spined rays in Axos
Cliftoni, as may be seen where the centralpart or body of the

latter is much enlarged.

Family 3. Pacjiytragida.

Group Geo DIN A.

Geodia tumulosa, Bk., Proc. Zool. Soc. 1872, p. 628, pi. xlvii.

On an agglomeration of two large pebbles &c. a foot in dia-

meter, bearing two specimens of PoJytherses, Cliona carihha'a

in Porites, and four species of sessile stony corals, all of

considerable size, (the largest Polytherses^ which is conical,

being 5 inches high and tlie same in diameter at the base)

,

together with a large piece of wood artificially scjuarecl and

somewhat eaten by marine animals, but by no means in a

state of decay, is a specimen of Geodia tumidosa, Bk., which

has grown over nearly one third of the mass, which was found

at Puerto Cabello, in the Caracas. Tlie specimen of Geodia

is well characterized in Dr. Bowerbank's representation of this

species, the localities for which are stated to be "Honduras and

Jamaica," and therefore requires no description of my own
beyond the above, which is given in detail, to show by the pre-

sent state of the tcood in the conglomerate with what rapidity

these marine animals grow and thus firmly cement together

such large detritus.

There is another, small, thin specimen, about 2^ inches

square, that had also grown between stones at the island of

St. Vincent, and seems to be De F. et M.'s Geodia carihhcea^

in which the surface-cliaracter is ditierent from that of the

foregoing specimen (apparently their G. gibberosa, ham.), but

which 1 shall presently endeavour to show is but a varia-

tion of G. tumulosa, Bk., and, finally, G. gibberosa, Lamarck.

The spiculation is the same in both the specimens from

Puerto Cabello and St. Vincent : that is to say, the zone-

spicule in each consists of a long shaft, terminated by three

simple arms expanded laterally and a little advanced (PI. XII.
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fig. 31) ; the forks and anchors, being the {so to speak)
" grappling"- spicules, are of course always concomitants,

although not always seen ; while the large acerate body-
spicule and the flesh-spicules, viz. the siliceous balls accom-
panied by the minute stellates, are also the same. Such is

also the spiculation in the six species from the West-Indian
seas described and illustrated by Dr. Bowerbank (Proc. Zool.

Soc. 1872, '73, and '74), while there is such a sameness in

other respects, that if nothing but the form of the specimens
is to determine the species, so little dependence is to be placed

on this that they may all be set do7/u as the same, subject to

variation.

General Observations.

The Geodina, like the Esperina, have in most instances so

little that is different in their respective spiculations^ that by
this alone it is impossible to distinguish them. Size goes for

nothing, since a large specimen may have large spicules and
a small specimen smaller ones, while in botli the forms are

the same. Again, if we search for specific differences in

general development and surface-characters, the same species

under certain circumstances may assume different forms ; so

that, in fact, we have nothing to do but to consider them all

as belonging to one species, whatever names may be used for

the varieties. Thus the two specimens just mentioned have
the same kind of spiculation, although the external or surface-

characters differ in the way to which I shall more particularly

allude presently. As already stated, the six species from the

West-Indian seas, described and figured by i)r. Bowerbank
{op. et loc. cit.)y have the same kind of spiculation among
themselves, and the same as those from Puerto Cabello and
St. Vincent respectively. But Dr. Bowerbank has stated

that the porous areas in his G. tuberculosa " appear like a
series of impressions made by the point of a pin," while each
of the porous areas in G. tumulosa presents a plurality of pores

(P. Z. S. 1872, pp. 627 and 629 respectively) ; hence, if we
combine the pirdiole pores of G. tuberculosa with the adult form
given by Dr. Bowerbank of G. tumulosa^ we shall have just

what is to be found in our species from Puerto Cabello, while
the plurality of pores in the areas of G. tuberculosa may find its

analogy in the specimen from St, Vincent. These facts seem
to be repeated in the West-Indian specimens described and
illustrated by De F. et M., inasmuch as it is stated of G. gib-

berosa^ Lam., that the pores are " punctiformes "
(p. 105,

pi. XXV. fig. 1 a), and that in their G. caribbcpu the porous area is

'' fineraent rdticulec "
(p. 106, pi. xxiv. fig. 8). With refer-



364 Mr. H. J. Carter on some West-Indian

ence to the former of their specimens, therefore, I cannot help

identifying it with our specimen from Puerto Cabello, and

the latter with that from the island of St. Vincent ; for both

kinds of pores exist on the surface of the latter. Thus Dr.

Bowerbank's G. tubcrcidosa and G. tuniulosa appear to me to

be the same as Lamarck's G. r/ihbewsa, which also came from

the West Indies.

Now I have just boiled out in nitric acid fragments of both

our specimens, viz. that from Puerto Cabello and that from

St. Vincent. But for the spiculation generally of the latter

being a little smaller, the two are identical ; and yet the

surface of the former is covered with pin-holes regularly and

quincuncially arranged in a thick crust of siliceous balls, &c.,

while the latter is for the most part covered by a dermal re-

ticulation in which the interstices are cribbled with pore-holes

in a thin one.

This discrepancy I will now endeavour to explain. It may
be remembered, 1st, that in many sponges, especially among
the Holorhaphidota (ex. gr. Ilalichondria panicea^ Johnst.,

Esperia)^ the pores are situated in plurality in the delicate

films of dermal sarcode which tympanize the interstices of the

skeletal reticulation, thus rendered cribriform ; 2ndly, that in

the Psammouemata, where the dermal sarcode is thicker and

the interstices (that is, the polygonal divisions on the surface)

much larger, the tympanizing sarcode is again divided by a

minute subreticulation of soft colourless fibre, which appears

in relief on the surface of the polygonal divisions respectively,

and presents one or more pores in each of its interstices ;
3rdly,

that in many Ilircinice this reticulation becomes still more

evident by the addition of minute microscopic objects (sand-

grains, fragments of sponge- spicules, &c.), which give it a

strikingly beautiful lace-like appearance, especially from its

Avhiteness when dry ; 4thly, that this addition of foreign objects

often goes on to such an extent as to thicken the lines of the

reticulation into a continuous incrustation, leaving only the

openings of the pores.

Now we have only to apply this to Geodia, in which the

siliceous balls and their accompanying minute stcllates repre-

sent the " minute foreign objects," to understand how, in the

specimen of G. gibherosa from the island of St. Vincent, we
have a plurality of pores in the interstices, and in that from

Puerto Cabello single ones, like pin-holes, in the thickened

crust. Indeed, as before stated, the two conditions exist

together in the specimen from St. V^incent, and tiierefore

prove that these difierences only depend on degree of deve-

lopment.
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Thus we are led to the conclusion that in the selection of

material from foreign sources by the HircinkB^ and in the

supplying of it from itself by the Oeodice^ the sponge evinces

the power not only of selection, but of transporting from

place to place with definite arrangement what it requires,

together with the power oi producing this material itself when
it cannot obtain it from other sources.

Addendum.

Insert immediately after " Family 2. Cavochalinida,"

p. 277, antecij the following :

—

Patuloscula procumbenSy n. sp.

Cauliform, rhizomatous, procumbent, solid, throwing up
thumb-like hollow processes, or simply branched, with large

patulous vents
;
processes short, erect, annularly inflated, in-

creasing in size upwards, and somewhat contracted at the

orifice, which is large and circular. Texture resilient. Colour
pale amber or deep dark amber, bordering on purple, which is

probably the real colour when fresh. Surface smooth, even.

Composition fibrous, resilient. Spicule of one form only,

viz. acerate, smooth, curved, fusiform, sharp-pointed, 20 by
li-GOOOths inch in its greatest dimensions, small, and scanty.

Size of specimen 5| inches high by l^'xl inches square.

Jiab. Marine.

Loc. West Indies, Grenada.
Ohs. The light amber colour which gives this specimen

such a beautiful appearance seems to have been produced by
cleansing with acids, since some specimens of the same species

in the British Museum still retain a trace of the '' purple
colour" common to this kind of Chalinoi. Besides a similar

specimen to that in the Liverpool Free Museum, which was
presented to the British Museum by Mr. T. H. Higgin,
F.L.S. (reg. no. 77. 3. 9. 3) there are others in the latter, viz.

no. 140, registered 45. 5. 12-20 and -21, and no. 264, regis-

tered 45. 5. 12-13, -15 and -16. It is some time since I gave
the above name to this species, which will illustrate the group
"Tubulodigitata " in my classification

; and at the suggestion
of !Mr. T. H. Higgin, F.L.S. , I now add the description.

To the above may also be added two very fine specimens of
'the same family from Grenada, and in the 'Argo' collection,

viz. Tuba ^jlicifera, de F. et M. p. 53, pi. x. fig. 2, and Tuba
[CaUisjwngia) Eschrichtii, de F. et M. p. 56, pi. xii. fig. 1.

The former illustrates group 8, viz. " Ciliata," in my Classi-
fication

;
and as the latter (which is more or less covered
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with the usual aculeations) belongs to the genus "'Tuba " as

much as the former, I have given this generic name to it, but

would place fin's in the 6th group, viz. " Aculeata." The speci-

men of T. 2)^icifera is composed of thick ridged fibre, with a

circular fringed orifice, about 10 inches high by 5 inches in

diameter ; and that of T. Eschriclitii, which is long and
trumpet-shaped, is more or less covered with a remarkably
irregular form of the outgrowth mentioned, about 164 inches

high and 3 1 inches in the longest diameter at its orifice, which
is elliptical and not fringed. All three specimens have the

same light fawn-colour, and all three the same kind of acerate

spicule; that of T. pUcifera is 18 by |-6000ths inch, and
that of T. Eschriclitit 18 by |-6000ths inch, in their greatest

dimensions respectively, so that it is finest in the thickest

fibre, but very scanty in all three.

Each specimen presents a young one at its base, which is

hlind at the free end (that is, without orifice).

List ofimrt of the Spongesfrom the West Indies in the Liver-

jwol Free ]\[useum collected by the Rev. H. H. Higgins,

MA., labelled "Argo Expedition, 1876," submitted for

examination in the month ofNovember 1881.

Caenosa.

Chondrilla nucula, Sdt., p. 268.

Cekatina.

Luffaria cauliformis, n. sp., p. 208. Aplysina aerophoba, Nardo, p. 270.

, var. rufa sen fusca, n., compressa, n. sp., p. 270.

p. 269. cauliformis, n. sp., p. 270.

, var. elongoreticulata, n., loiigissiina, n. sp., p. 271.

p. 9(j9. fenestrata, de F. et M., p. 272.

PSAMMONEMATA.

Spongia officinalis auctt., p. 272. Polytlierses, de F. et M., p. 274.

Hirciuia caracasenas, n. sp., p. 273. Dys'idea tubulosa, n. sp., p. 275.

Rhaphidonemata.

Chalina rubens, Pallas, p. 276. Tuba digitalis, de F. et 31., p. 277.

Patuloscula prociiuibeus, n. sp., armigera, rfe i^. e^ M., p. 278.

p_ 3(35. plicit'era, de F. et M., p. 365.

Tuba liDoata, var. flabelliformis, Eseliriclitii, de F. et M., p.

de F. et M., p. 277. 365.

ECHINONEMATA.

I'^ctyou sparsus, Grai/, p. 281.
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HOLORHAPHIDOTA.

Hcalichondriapanicea, JbA«s<.,p.282. Reniera digitata, Sdt,, p. 287,

Isodictja simulaus, Johnst., p. 282. Phorbas amaranthus, p. 287.

Thalysias repens, de F. et M., Esperia Ijevis, n. sp., p. 291,

p, 282, Suberites ? sp., agglomerated with
carbonaria, Lam., p. 282. sliell-detiitus, p. 350,

Fibularia massa, n. sp., p. 282. Cliona caribbaea, n. sp., p, 346.

ramosa, n. sp., p. 283. Terpios fugax, de F. et 31., p. 3o5,

ancborata, n, sp., p. 283. Donatia lyncurium, Nardo, p. 359.

Halichondria birotulata, IIi(j(jin, Geodia gibberosa, Lam., :=G. tu-

Aun. 1877, vol. xix. p. 290. mulosa, Bh., p. 302.

isodictjalis, n. sp., p. 285.

List of Sponges dredged by Gapt. W. H. Cawne Warren in

the Harbour of Acapulco &c. in 4-9 fathoms , July 1880,
submittedfor examination at the same time.

Tuba acapulcoensis, n. sp., p. 279. Halichondria pustulosa (South At-
Reniera fibulata, Sdt., p. 284. lantic Ocean), n. sp., p, 285.

Halichondria isodictyalis, p. 285. Donatia multifida, n. sp., p. 358,

EXPLANATION OF THE PLATES.

Note.—All the spicules, with the exception of figs, 81 and 32, are

drawn to a scale of l-48th to 1-OOOOth of an inch, that their relative sizes

may be seen ; but tigs. 31 and 32, being of a much larger size, are, for

convenience, drawn to a scale of l-48th to l-l800th inch. The "more
magnified " views of the smaller spicules are upon no scale at all, but in-

tended to show in a larger form that which cannot be well shown in a

smaller representation.

Platk XL

Fiy. 1. Halichondria pustulosa, n. sp. (nat. size), a a, pustuliform emi-
nences ; h, the same, more magnified ; c, skeletal spicule, long

;

d, subskeletal spicule, smooth ; (', subskeletal spicule, short, spined

;

/, ancliorate, front and lateral views ; <j, bihaniate.

Fiy. 2. Halichondria isudictjalis, n. sp. a, .skeletal .spicule; 6, tibiella;

c, ancliorate, front and lateral views ; d, bihaniate ; e, anchorate,

more magnified, front and lateral views.

Fiy. 3. Reniera diyitata, Sdt. a, skeletal spicule ; b, tibiella ; c, micro-

spined acerate.

Fiy. 4. Tuba lincata, spicule of.

Fig. 5. Tuba digitalis, spicule of.

Fig. 6. Tuba anniyera, .spicule of.

Fig. 7. Chaliita rubens, spicule of. a, point, more magnified.

Fig. 8. Halichondria 2^anicea, Johnst. (Amorphiiia, Sdt.), spicule of.

Fig. 9. Isodictya simulans, Bk, (^Halichondria, Johnst.), spicule of. a,

pohit, more magnified.

Fig. 10. Thalysias repens, var. nov., spicule of. a, point, more magnified.

Fig. 11, 77ifl/^s?'rts c«/'6o«rtna, Lam,, spicule of. «, point, more magnified.

Fig. 12, Fibularia ranwsa, u. sp. a, skeletal spicule ; b, bihamates.

Fiy. 13. Fibularia )na.ssa, n. sp. a, skeletal spicule ; b, small acerate

;

c, bundle of tiichites; d, bihamates.
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x(j. 14. Fibidaria anchurata, n. sp. a, skeletal spicule; h, biluimates
;

c, anchorate ; d, the same, more magnified, lateral view ; e,

sand-grains.

Fi(j. 15. Phorbas ainaranthus, spicule of.

Fi(j. 10. Esperia Icsvis, n. sp. a, skeletal spicule ; b, inequianehorate, front

and lateral vievv^s ; c, bihamate ; d, bundle of triehites ; e, minute
inerjuiauchorate

; /, the same, more magnified, to show the sharp
process of the shaft extended downwards.

Fi(/. 17. Esperia OmDuiiyhami, u. sp. a, skeletal spicule ; h, variously

formed head in the same ; c, inequianehorate, front and lateral

views ; d, ? bihamate ; e, tricurvate ; /, bundle of triehites
; g,

more maguified view of lower end of inequianehorate, to show
extension of petaloid arm upwards into a sharp process ; h,

more magnified view of ? bihamate, to show its shape.

Fig. 18. Esperia obscura, u. ep. a, inequianehorate ; b, the same, more
magnified, in difl'erent views, tosliowits enigmatical appearance.

Fig. 19. Esperia, minute <?(/w/anchorate in several species of, « ; b, more
maguified view, to show its shape.

Fig. 20. Ilymedesmiu Johitsuni, Bk. a, skeletal spicule; 6, tricurvate
;

c, "trenchant" anchorate in natural position, lateral view; d,

the same, diagrammatic, to show its shape ; e, earliest visible

form.

Fig. 21. Ilymedesmia Schtnidfii, Carter, n. sp. a, skeletal spicule; b,

bihamate ; c, d, e, the same as just mentioned, this form being
common to both species.

Plate XII.

Fig. 22. Donatia nndtijida, n. sp., natural size. a a, sponges ; b b b b,

tendrils of attachment ; ec, bivalve shells, covered with a njelo-

besian incrustration ; d, spiuiferous stellate ; e, small sexradiate

stellate
; f, pistil-like process, of the centre.

Fig. 23. Duvutia, Cape species. Spiniferous stellate.

Fig. 24. JJesmacidoa titubans, Sdt. a, skeletal spicule ; b, subskeletal

spicule; c, bihamate; f/, anchorate ; e,f,g, difierent views of

the anchorate, more magnified, to show its «y?«'terminal shape,

&c. ; It, ro.sette form.

Fig. 25. Spongia Dy.'^oni, Bk. a, skeletal spicule ; b, spiuispirula ; r, the

same, more magnified.

Fig. 20. Cliona caribbcea, n. sp. a, skeletal spicule ; b, spinispirula ; c, the

same, more magnified.

Fig. 27. Suherites coroitarius, n. s'p. a, skeletal spicule; b, spini.spirula

;

c, the same, more magnified.

Fig. 28. Akyonium purpureum, Lam. c/, skeletal spicule ; 6, spinispirula
;

c, the same, more magnified.

Fig. 29. Terpiosfiiya.r, spicule of.

Fig. 30. Ter-jjios C(eridea,u.s\f. «, spicule of ; 6, Oscillatorian filament ; c,

the same, more magnified.

Fig. SI. Geodia gibherosa, ham. Zone-spicule of.

^V^. 32. Xenospoiiyia putellifortnis. a, skeletal spicule ; b, stelliform fiesh-

spicule, largest size ; c, the smallest size seen.

Fig. 33. Placospiiiigia riielobesiuidcs. «, skeletal spicule ; b, head of same,
of a tiifterent form ; c, large siliceous ball, elliptical ; d, small

siliceous ball, spherical : e, f, spinispirulas
; g, surface of large

siliceous ball when fully developed, much magnified; /(, spherical

ball, more magnified ; /, spiuispirula, more nuigiiified, to show its

spines &c.



Mr. A. S. Packard, Jim , on Limulus. 369

XXXVII.

—

Is Limulus an Arachnid?
By A. S. Packard, Jun.*

In an article by Professor E, R. Laukester in the ' Quarterly

Journal of Microscopical Science ' for July and October 1881,

entitled '^Limidus an Arachnid," the author, distinguished

for his histological and embryological papers especially re-

lating to Mollusks and Coelenterates, takes the ground that

LimuluSj or the horseshoe or king crab, " is best understood

as an aquatic scorpion, and the scorpion and its allies as ter-

restrial modifications of the king crab;" and on p. 507 he
makes the following startling announcement :

—" That the

king crab is as closely related to the scorpion as is the spider,

has for years been an open secret which has escaped notice

by sometliing like fatality." While appreciating the thorough

and critical nature of tlie learned author's work, especially

observable in his excellent paper on the structure of Apus,
we venture to assert that in regard to the systematic position

of Limiiljis Professor Lankester has mistaken interesting

analogies for atlinities, and has on quite insufficient and at

times wholly hypothetical grounds rashly overlooked the

most solid facts and safe inductions from such facts, and
arrived at very forced and, it seems to us, strange and quite

untenable conclusions.

At the outset it will be remembered that Limulus differs

from the Tracheates, including the Arachnids, in having no
tracheae, no s])iracles, and no Malpigliian tubes. It differs

from Arachnids in these characters, also in having compound
eyes, no functional mandibles or maxillae, the legs not termi-

nating, as is generally the case in Tracheates, in a pair of

minute claws ; while its brain does not, as in Arachnida,
supply both eyes and first cephalic appendages. On the

other hand, Limulus agrees with Crustacea in being aquatic

and breathing by external gills attached to several pairs of

biramous feet ; in having a simple brain, which, as in some
groups of typical Crustacea (Branchiopoda, &c.), does not

supply any of the appendages, while the structure of the cir-

culatory, digestive, and reproductive organs agrees with that

of the Crustacea; and, as we have shown in our "Embryo-
logy of Limulus^^ ('American Naturalist' for 1870), the

development of Limulus is like that of certain other Crus-
tacea with a condensed metamorphosis, the possession of an
amnion being paralleled by that of Apus. In all essential

points Limulus is a Crustacean, witli some fundamental fea-

* From the ' American Naturalist,' April 1882. Coinmunicated by the
Author.
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tures in which it departs from the normal Crustacean type,

and with some superficial characters in which it resembles the

scorpion. The importance of these superficial cliaracters

Mr. Lankester exaggerates, and upon them with a number of

supposititious, a priori^ pseudo-facts he constructs, by a pro-

cess quite the reverse of the inductive method, a new classifi-

cation of the Arachnida.

We will now briefly criticise some points insisted on by
Professor Lankester ; and first, on p. 510, as regards the

enslieathing of the nervous cord by an actual arterial vessel.

This is to be met with in a less marked degree in the insects

(Lepidoptera) as well as scorpions. As regards the com-

parison of the nervous system of Limulus witli that of the

scorpion, the comparison and statement made in our second

memoir, which Lankester sets aside, v*ras based on a month's

careful study and description of the nervous system, particu-

larly the brain of the scorpion, while our author draws his

inspiration from Newport's account and figures. The diffe-

rences between the brain and thoracic ganglionic mass of the

scorpion and that of Limulus are not even correctly stated by
our author. The brain of the adult scorpion, as we stated on

p. 7 of our second memoir, sends off nerves to the simple

eyes and to the first pair of appendages j in Limidus the brain

supplies the eyes alone, the first pair of appendages being

supplied from the commissures, as in all phyllopod Crustacea.

Had Mr. Lankester examined for himself the brain of the

scorpion, he would not have given the strangely incorrect

account on p. 511. In the first place, the nerves to the first

pair of appendages arise from the brain itself, as we have

seen and as has been stated by other authors*, and not, as

Lankester says, from tiie oesophageal collar. Moreover, as

we stated, the brain is situated in the top of the head of the

Arachnida, and not on the same plane as the oesophageal

collar as in Limulus. In regard to the morphology (not the

internal structure) of the brain, Limulus much more nearly

approaches Apus and other Phyllopods than the scorpion and

other Arachnida.

In discussing the external anatomy of Linudus, Mr. Lan-

kester claims that between the sixth abdominal segment and

* Newport, whom our author quotes, expressly states that " imme-
diately beneath the nerves to the eyes a large nervous trunk passes

forwards from the front of the brain on each side to the small prehensile

organs {a), which, in the scorpion, are modified antennas." Balfour's

embryological observations show that originally the brain of the spider

is a double ganglion, the two forming the adult brain ; our embryology of

Limulus shows that the brain is from the beginning a single ganglion.
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the spine there are six segments. We venture to suggest

that four of these segments are purely imaginary. Embryo-
logy, as we have indicated in our figures, shows that there

are but nine segments in the abdomen of Limidus, the spine

forming the ninth. Our author speaks of the " postanal

spine," when the anus is plainly situated in the base of the

spine itself. It is a general law in the Arthropods that the anus

opens in the terminal segment of the body. There are fifteen

segments in the body of Ltmulus, as embryology abundantly

shows. In order to compare the body oi Limulus with its fifteen

segments or arthromeres to tliat of the scorpion with nineteen,

Mr. Lankester conjures up four additional segments, which
are pure metaphysical inventions. The cephalothoracic plate

or carapace is more thaii once styled a " sclerite." The
author here (as usual) sets aside the embryological proof that

the carapace is composed of the tergites of six segments, and
allows, apparently as the result of his own independent

observations (as if no one had previously proved it*), that

the carapace may " be considered as representing six coalesced

tergites." Partly on metapliysical grounds, and partly from
the presence of movable spines on the sides, which, however,

are situated on the anterior limb-bearing segments of the

abdomen, as well as on the seventh and eighth limbless seg-

ments, our author is encouraged in the belief that these four

hypothetical segments really exist. We prefer the plain

teachings of observed facts, which are capable of demonstra-
tion and proof, and would ask for better evidence than this

article affords of the existence of such segments. We would
also continue to regard the anal s]nne as the telson. Lan-
kester's " telson " is made up of the consolidated thirteenth

and fourteenth segments of the body plus the anal spine or

fifteenth (or ninth abdominal) segment.

Our author sets out with the foregone conclusion that he
"must" find in the "abdominal carapace " of Z«'ww/ms the

representatives of the twelve abdominal segments of the

scorpion, and so with a method of his own he creates them
out of his inner consciousness.

• In a preliminary paper on the Embryology of Limulus pohjphcmus
read before the Amer. Assoc. Adv. Science, Auumst 1870, and printed in

tlie ' American Natvu-alist ' for October 1870, which our author has appa-
rently not seen, the six segments of the embryo Limulus when in the
trilobite stage are figiu-ed, and the number of thoracic segments is stated

in the text. This paper is a summary of the memoir printed in the
'Memoirs of the Boston Society of isatural History,' and contains a
general account of the embryology of Limuhis, and appeared, with iigures,

over a year in advance of any other account of the embryology of Limulus.
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In like raanner he feels compelled to offer a new interpre-

tation of the scattered, individual, simple eyes of the scorpion,

and attempts to show that after all they are compound eyes,

like those of Li/mdus, with the difference that in Scorjno they

are " in a less compact form." Now the compound eye of

Liniulus, like that of the lobster or any other Crustacean or

insect, possesses a common basally undivided retina, in Lt-

mulus a common undivided outer cornea, while the two simple

eyes in LimuJus have each a separate cornea, a separate retina,

and each ocellus is supplied by a separate nerve arising inde-

pendently from the brain.

In like manner our author labours to diminish the import-

ance of the differences between the cephalothoracic appendages

of the Arachnida and those of Litnuhis.

Professor Lankester then ventures, we think somewhat
hastily, to homologize the first pair of abdominal appendages
of Limuhis with a little triangular median sternite in the

scorpion. Then he fancifully homologizes the comb-like

organs of the scorpion with the second pair of abdominal legs

of Limulus, and also homologizes the respiratory lamellas

with the " lamelliform teeth of the scorpion's comb-like

organs." The author further seriously attempts to homolo-

gize the four pairs of stigmata of the scorpion with the four

last pairs of biramous respiratory feet of Liriudus. On the

same principle the stigmata of any insect are the homologues

of its legs. What will Mr. Lankester do with the gill-plates

of the Eurypterida, which are not arranged, according to

Woodward, like those of Limulus, but are placed like the

teeth of a rake ?

Another surprise is added to the already long list by Mr.
Lankester's discovery (of which he makes great account) of

what he calls " parabranchial stigmata " in Limulus. He
places them on the " sternal area of the segments ;" but his

statements on the succeeding page and his figures plainly

show that these little muscular pits are situated at the base of

the biramous abdominal legs. Is there an instance in nature

of stiOTiata being borne on the les:s? Is there the slio'htest

possible reason for regarding these pits as stigmata? We
are then treated to a long series of suppositions, accompanied

by a series of elaborate hypothetical lithographic drawings,

designed to '' illustrate the hypothesis as to the derivation of

the lamelliferous appendages of Limuhis and Scorjno from a

common ancestral form." The late appearance of the lamellae

on the leet of the embryo Limulus should teach any naturalist

of sound judgment that they are most probably very s])ecial

and late differentiations of the appendages. Besides this.
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pa]a3ontology shows that in the Carboniferous period there

were scorpions almost generically the same as the existing

ones, and with them BelUnurus, closely resembling the Meso-

zoic and recent Limuli^ which indicates that the latter type

has always been a marine one, without any possible use for

stigmata. Moreover the Eurypterine Merostomata with

crustacean gills flourished as early as the Lower Silurian

period.

Passing over, for want of space and time, the three or four

pages of trivial criticisms of our own views by Professor

Lankester, we are thus brought to the close of Mr. Lankester's

article, and to his tabular view of his new classification of the

Arachnida, one which is calculated at least to take away the

breath of the ordinary systematist.

Any attempt at reasoning with our author, whose methods

are so opposed to the inductive mode of scientific reasoning,

and whose views are often founded on baseless hypotheses,

would probably be fruitless. He is " surprised " that we
should persist in believing that Limulus is a Crustacean.

We will in reply and to close this criticism simply quote

some statements of the late Dr. von Willemoes-Suhm, whose
important discoveries have been overlooked by all writers on

Limulus. Our attention has been called to them through Mr.
E. Burgess by Professor Walter Faxon, who has kindly

sent us the subjoined extracts from von Willemoes-Sulim's

letters.

The first reference by von Willemoes-Suhra was in the
* Zeitschrift fiir wissenschaftliche Zoologie,' xxix. 1877

;

writing from Yeddo under date of May 7, 1875, he says, " I

have in the meantime discovered in the Philippines that the

Limulus living there develops from a free-swimming larva,

viz. a Nauplius stage, a fact of great significance to the whole
doctrine of crustacean development. The preliminary notice

concerning it, which I shall soon send to the lioyal Society,

will soon come to your notice, Packard and Dohrn have had
to do with an animal which, like the crayfish, has a condensed

development" (p. cxxxii),

A fuller statement is in a postscript to a letter written

aboard the ' Challenger ' to Professor Kupfter, dated " Zam-
boanga, Mindaua, 4 Februar, 1875," printed in ' Challenger-

Briefe von lludolf von Willemoes-Suhra, Dr. Phil., 1872-
1875. Nach dem Tode des Verfasser herausgegeben von
seiner Mutter,' Leipzig, 1877, pp, 157, 158, I am indebted

to Professor Faxon for the extract, of which I give the fol-

lowing translation :

—

" I send you this postscript in order to forward early in-

Ann. & Mag. N. Hist. Ser. 5. Vol. is. 26
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formation that it has befallen to me to find on the surface of

the water here about five stages of development of Limulus

rotiindicauda, wliich does not, like the North-American

species, according to Packard and Dohrn, directly develop,

but passes through a Naupliiis stage, with one, afterwards

with three eyes, wholly like a Phyllopod. A tail-spine is

present, but jointed above, and in this stage shows a parallel

with Euri/jJterus. Packard's mode of development is a con-

densed one ; and, as would appear, his, as well as Dohrn's and

Van Beneden's, generalizations on the position of Limidus are

throughout untenable, in so far as they remove this from the

Phyllopods [Apus and Branchqnis). They rather become
closely allied through their common Naiqdius with three

pair of appendages ; and a part of the ' Gigantostraken,' espe-

cially the EurypteridaB, should be added to them.
" As soon as I reach Japan I hope to also examine the

Limulus there. The larvae here are unfortunately very rare

and difficult to isolate ; but I have good preparations of the

most important stages. I hope to fall in with the northern

species."

XXXVIII.

—

Additions to the Australian Curculiom'dce.—
Part IX. By Francis P. Pascoe, F.L.8. &c.

Eeemninje. Gonxpterin.=e.

Peptricus rattulua. Oxyops niveosparsa.

T DlABATHBARIINiE.
Leptopin^.

T . ,, Atelicus abruptus.
Lipothyrea, n. g. ^^^^^ J^

chloriti. ^

Leptops crassicornis. tt
-1- fiirfuracea. .

Hylobiin.e.

acutispiuis. Orthorhinus aspredo.

glauca. carbonarius.

puellaris. lateralis.

posticus.

AMyCTERlN.aj. ERIEHININ-aB,

Bubaris, n. g. Nemeatra vibrata.
iiidemnis. Aoplocnemis guttigera.

Auiorphorhinus arcanus. suturalis.

PejjJiricus rattulus.

P. oboyatus, fuscus, squamulis griseis disjuncte tectus ; antennis
breviuscuHs

; tibiis auticis intus obsolete serratis. Long, 2| liu.
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Rab. Richmond River.

Obovate, brown, setulose, covered with approximate scales

of a greyish hue, but only visible under a strong lens ; ros-

trum and antennse rather short; prothorax transverse,

rounded; elytra shortly ovate, striate-punctate, interstices

convex ; anterior tibias obsoletely serrate internally.

This species is very like P. ec/muj/s, but differs in its

shorter rostrum and antenna3 ; the joints of the funicle shortly

cylindrical, not obconic, the second and third equal, not the

second longest. The elytra also are decidedly shorter and
more rounded at the shoulders. On the prothorax in both
species there are little circles of scales radiating fi'om a centre

and placed sufficiently near to give it a reticulated appear-

ance. One of my specimens has two fine white lines at the

base of the elytra.

LiPOTHYREA.

Rostrum arcuatum, baud carinatum ; scrobes Bubmedianae, postice

latiores, ante aculos evanescentes. Antennce tenues ; clava dis-

tincta. Oculi infra acuminati. Prothorax breviusculus, basi

truncatus, lobis ocularibus distinctly. ScutellumwviWnm. Elytra
ovata, basi prothoraee baud latiora. Pedes normales ; tihicB cor-

bellis cavernosis. Metastermim breve. Processus intercoxalis

bitus, truncatus.

This genus may be placed near Scotasmus^ Schonh., although
it has cavernous corbels and no scutellum.

Lipothijrea chloris.

L. ovata ; equamulis grisescentibus dense tecta, supra vittis duabua
casruleo-viridibus oruata ; apicibus elytrorum acumiuatis. Long.
3 1in,

Hah. Port Bowen.
Ovate, closely covered with brownish-grey scales, with two

bluish-green stripes above not extending to the apex ; the

sides and body beneath also of the same colour ; I'ostrum

shorter than the prothorax ; scape impinging on the eye
;

funicle with the two basal joints equal, very slightly elongate,

the rest gradually shorter ; club elliptic
;
prothorax transverse,

base and apex truncate, sides rounded ; elytra moderately con-

vex, seriate-punctate, punctures numerous, distinct, slightly

divergent at the apex, and apiculate ; tibiae and tarsi with

paler and more scattered scales.

Lepto2)s crassicornis.

L. ovata nigra, eubuitida, parcc silaceo-squamosa ; anteiinis incras-

26*
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satis ; rostro valido, in medio carinato ; elj'tria taberculis conicis

instructis. Long. 7 lin.

Hah. Queensland (Mackenzie River).

Allied to L. muricata^ but with stout antennae and with

fewer tubercles on the elytra ; ovate, rather glossy black
;

head with a deej) fovea between the eyes, below a narrow
glossy carina with a deep gi'oove on each side ; funicle witli

all the joints except the first two transverse ; basal joint of

the club cylindrical
;

prothorax irregularly tuberculate, a

rough excavation near the apex ; scutellum small, indistinct

;

elytra with several small tubercles and larger conical ones

intermixed, three of the latter on the inner and four on the

outer side, the intervals tilled with small reddish-yellow scales,

and more so than on the jjrotliorax ; body beneath and legs

with fine hair-like scales.

Leptops imisimon, to which this species may be also com-
pared, has, intei' alia, a short stout rostrum, irregularly sculp-

tured, and an elevated tubercle over each eye.

Leptops furfuracea.

L. oblongo-ovata, nigra, sat dense silaceo-squamosa ; antcnnis at-

tenuatis ; rostro elongato, antice liaud carinato ; elytris postice

tuberculatis, humeris acutis. Long. lin.

Hah. New South Wales.
Oblong ovate, black, rather closely covered, especially on

the elytra, with small reddish-yellow scales ; antenna3 very
slender, second joint of the funicle longer than the first ; ros-

trum as long as the prothorax, not carinated, the scrobe

curving up towards the middle of the eye
;
prothorax slightly

transverse, rugose, but scarcely tuberculate ; scutellum
rounded, jn-ominent ; elytra broader behind the middle, each
with two lines of tubercles, those on the inner line gradually
increasing in size, on the outer line less so, one terminating

at the shoulder ; legs rather slender.

The punctures on the elytra are somewhat foveiform and
lined with scales, some of which, as on other parts, are min-
gled with larger ones. I do not know any near ally to this

species : the sculpture of the elytra is similar to that of
L. qiiadn'dens j but their form is different.

Leptops acutispinis.

L. ovata, nigra, squanaulis albidis ubique dense teeta ; elytris trica-

rinatis, humeris sjnna acuta armatis. Long. 7 lin.

Hah. Queensland.
Ovate, black, everywhere covered with whitish scales, those
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along the suture tinged with yellow ; rostrum robust, a slender

somewhat abbreviated carina in front ; antenna slender, the
first two joints of the funicle subequal, chib blackish

; pro-
thorax transverse, with irregular punctiform impressions at

the side, the middle with an oblong shallow depression not
punctured ; scutellum narrowly triangular ; elytra rather

broadly oval, seriate-punctate, punctures very distinct, the
fourth series not extending to the base ; on each elytron three

well-marked carinaj, the inner terminating in a sharp spine
;

two smaller spines on tlie middle one posteriorly, and a slender

acute spine at the shoulder at the commencement of the outer
carina.

In my specimens the carinaj on the elytra are black, due, I

think, to the scales being rubbed off. In colour this species

resembles L. cicatricosus ; otherwise it has no affinity with
that or any other LejHops known to me.

Leptops gJauca.

L. ovata, nigra, squamulis pallide glauco-viridescentibus sat dense

tecta
;
prothorace oblongo ; elytris carinatis. Long. 6 lin.

Hah. New South Wales (Bungendore).

Ovate, black, rather closely covered with pale glaucous

(inclining to greenish) scales ; rostrum nearly as long as the

prothorax, without a median carina, a short nearly obsolete

groove on each side ; antennae slender, funicle with all the

joints obconic, the first longest, second and third equal
;
pro-

thorax about equal in length and breadth, slightly contracted

at the base, a deep median line not extending to the apex

;

scutellum shortly ovate ; elytra moderately convex, each with
four carinas covered with paler, or greyish-white, scales, the

outer slightly callous at the shoulder ; between the carinse a

double row of punctures nearly concealed by the scales ; legs

rather slender.

Tliis species, on account of its simple carinas and colour,

may be placed near L. hjpocrita, which has much broader

elytra and a transverse protliorax.

Lepiops puellaris.

L. oblonga, dense gi-iseo-squamosa
;
prothorace elongate, basin ver-

sus gradatim attenuate ; elytris valde convesis, breviter ovatis,

interstitiis elovatis. Long. 3-3| lin.

Hah. Queensland (Bathurst).

Oblong, densely covered with greyish scales ; rostrum

stout, subtricarinate in front ; antenna? slender, second and
seventh joints of the funicle equal, the first stouter and rather
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longer than the second
;
prothorax longer tlian broad, rounded

anteriorly, then gradually narrowing to the base, slightly tu-

berculate above ; scutellum punctiform, indistinct; elytra not

broader than the prothorax at the base, very convex, strongly

rounded at the sides, striate-punctate, the punctures linear,

interstices broadly elevated, the alternate ones larger and
bearing a xow of ligulate scales ; legs densely scaled, with

ligulate scales at intervals.

In this species the eyes are nearly round, and only very

slightly, if at all, pointed beneath ; it is one of those excep-

tions which may be found in almost every group. This species

is remarkable for its narrow prothorax and very convex

elytra, in the latter res[)ect resembling L. tetraphysodes^ but

without its callosities. It is not unlike the species of White's

Kew-Zealand genus Brachyolus^ which I hardly know how
to distinguish from Lcjyfops.

BUBAlilS.

Caput antice convexum ; rostrum basi angustius ; scrobes arcuatae ;

antomce breves, funiculo incrassato. Oculi subtrausversi. Pro-
thorax apico baud productus, utriuqiie rotundatus, lobis oculari-

bus diytinctis. Elytra postice latiora, humeris promiuentibus.

Pedes setigeri ; tlhice rectaj ; tarsi breves, articulis tribus basalibus

utrinque spina terminatis.

A genus with somewhat negative characters, differing from
JEdriodes in its transverse eyes partially covered by the ocu-

lar lobes, and from Mytintes in its narrow, but not iiliform, tarsi.

One of Lacordaire's characters for Mytintes^ the moniliform
funicle, only applies to the type {M.sulcicoUis). M. pithecius

is congeneric with the species described below ; it differs, inter

ah'uy in having the prothorax prominent and rounded at the

apex, not, however, produced so as to hide the head when
viewed from above, as in Dialejjtopus, Amorphorhinus, and
others.

Buharis indemnis.

B. ovatUB, niger, prothorace apice truucato, granulis minusculis con-
fertis munito, in medio leviter 6ulcato. Long. 4 lin.

Hah. Mackenzie River.

Ovate, black, head in front smooth ; rostrum deeply sul-

cate
;
prothorax rounded at the sides, broad and truncate at

the apex, above with closely-placed small granules ; longitu-

dinal median groove nearly obsolete, except anteriorly ; elytra

not broader than the prothorax at the base, much broader
behind, irregularly granulate, granules small, approximate,
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each tipped with a small seta, towards the apex rather abruptly

declivous, the apex itself rounded [^ only?); anterior tibitB

subbisinuate internally j second abdominal segment very little

longer than the third.

Amorjyhorhitius arcanus.

A. obovatus, niger, squamositate silacea vestitus ;
prothorace granu-

late, in medio subsulcato ; elji^ris riigosis, cariais granulatis duplici

eerie obsitis. Long. 4 lin.

Hah. Swan River.

This species resembles A. australis, Germ. [Bracliycerus)
;

but, inter alia, it has not the elevated ridge over the eye, but

only a slight tubercle; the prothorax has several small granules,

and in the middle a shallow linear longitudinal groove ; and
the elytra have two carina?, just tipped with a line of small

granules, not very marked on the inner carina ; rostrum short

and stout, with an oblong rhomboidal cavity in the excavation

formed by the two ridges in front ; antenniB ferruginous
;
pro-

thorax with angular sides
;
elytra rugose, flattish between the

two inner carina?, with a row of oblifjue impressions next the

suture ; sterna and abdomen with small scattered punctures.

Oxyops niveosparsa.

0. ovata, nitido fusco-fulva, supra squamulis elongatis niveis cou-

densatis maculatim ornata ; rostro diflbrmi. Long. 4 lin.

Hah. Queensland.

Ovate, glossy brownish fulvous, the elytra with conspicuous

white spots composed of tufts of oblong scales ; rostrum short,

stout, abruptly gibbous in front, its junction with the head

with a raised angular line ; last three joints of the funicle

transverse
;
prothorax closely granulate ; scutellum narrow

;

elytra moderately convex, each slightly apiculate, roughly

striate-punctate, punctures large, approximate, interstices

granulate, especially at the base ; body beneath and legs with

scattered white scales.

The peculiar rostrum differentiates this species from all others

known to me. It may be placed after O. Jlorea.

Atelicus ahruptus.

A, oblongus, ochraceo-squamosus ; elji;ris, parte postica excepta,

cinereis, basi haud tuberculatis, apice abrupte truncatis. Long.

33- lin.

Hah. Tasmania.

This species is allied to A. i*/i«'5^«a/i*5, Waterh., but is some-

what differently coloured, the elytra not so parallel at the
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sides, with narrower, more decidedly defined carinje, the inter-

stices broader, not tuLerculate at the base, and the apex
abruptly truncate, the two callosities on the truncated portion

in A. ina'qualis forming in this species an elevated transverse

fold ; antennas shorter and stouter, the seventh joint of the

funicle less closely joined to the club ; on the prothorax a

transverse slightly raised tubercular line curved forwards on
each side, and of a lighter colour than the rest. The genus,

which now contains seven species, is remarkable for the absence

of the claw-joint.

AteUciis crassijjes.

A. angusto cylindricus, ferruginous, macula basali, prothoracis late-

ribus, humeris, et annulo in apice elytrorum fulvo-squamosia

;

pcdibus crassiusculia. Long. 2 liu.

Hab. Western Australia.

Narrowly cylindrical, ferruginous ', sides of the prothorax,

spot at the base, scutellum, shoulders and ring on the apex of the

elytra pale fulvous, caused by minute scales ; head, rostrum,

and disk of the prothorax apparently free from scales, the

latter with scattered well-marked punctures ; elytra scarcely

broader than the prothorax at the base, seriate-punctate, the

interstices set with very minute pearly scales, as on the pro-

thorax
;
legs stout, femora and tibiee closely covered with ful-

vous scales 5 tarsi less scaly.

Allied to A, atrophus^ but more cylindrical, i. e. the sides

of the elytra nearly parallel, the elytra not so long in propor-
tion, and with fulvous scales on the shoulders, prothorax, &c.

Orthorhinus aspredo.

0. cylindricus, niger, tuberculatus, squamulis minutis albis adspersus

;

rostro elongate, recto ; fuuiculo articulo primo eloBgato. Long.

^ lin.

Ilah. Queensland.

Cylindrical, black, tuberculate, with minute white scales

scattered between the tubercles ; rostrum straight, half as long
again as the prothorax, finely punctured, each puncture bear-
ing a white scale

; basal joint of the funicle as long as the four
next together

;
prothorax constricted anteriorly, about as long

as broad, a small tuft of ochraceous hairs on each side at the
apex ; scutellum nearly semicircular ; elytra parallel at the
sides, one or two rows of impressed punctures between irregular

or unequal lines of tubercles, some of the tubercles tipped with
a short spiniform process, base and middle of the elytra with
a small tuft of ochraceous hairs, preapical callus also tufted

;
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beneath and legs with scattered -white scales; anterior tibise

not toothed internally.

A somewhat isolated species, except for the following ; its

most prominent character is the length of the basal joint of

the funicle ; the antennae are inserted at about a third of the

length of the rostrum from the apex.

rtliorhinus carhonarius.

0. subcylindricus, niger, tuberculatus, vis sqiiamosus ; rostro

modice elongate ; antennis apicem versua rostri insertis
;
pro-

thorace apice haud fasciculate. Long. 7 lin.

Hah. New South Wales.
Stouter than the preceding, and less cylindrical, with scarcely

any distinct scales ; rostrum rather stout and not quite so long

as the prothorax, reticulately punctured, each puncture bearing

a small whitish scale ; antennas inserted near the tip of the

rostrum, first joint of the funicle rather longer than the two
next together

;
prothorax strongly constricted anteriorly, not

fasciculate, and covered with approximate unequal tuber-

cles ; scutellum elevated, punctiform ; elytra much broader

than the prothorax at the base, with small punctures irregu-

larly intermixed with unequal tubercles, the larger tubercles

having an obvious linear arrangement, base and middle of the

elytra slightly callous, preapical callus distinct ; anterior tibise

bisinuate internally.

The insertion of the antennas is pretty close to the apex of

the rostrum in this species, as in 0. arrogans and some
others.

OrthorTiinus lateralis.

0. subcylindricus, piceus, tuberculattis, ochraceo-squamosus ; elytris

macula magna obliqua e squamulis condensatis notatis
;
prothorace

apice bifasciculato ; rostro tcnuato,quam prothorax breviore. Long.
5Hn.

Hob. Lord-Howe Island.

Less cylindrical than 0. centurio, Montr., with broader

elytra and the oblique patch in the contraiy direction, running
from the base to the suture and meeting at about the middle

;

rostrum slender, shorter than the prothorax ; insertion of an-
tennas remote from the apex ; first joint of the funicle as long
as the three next together

;
prothorax moderately constricted

anteriorly, with small scattered glossy tubercles, the apex with
two elevated tufts ; scutellum transverse, densely squamose

j

elytra broader than the prothorax at the base, seriate-punc-

tate, the interstices finely tuberculatc, the alternate ones raised,

preapical callus not prominent ; legs rather stout ; anterior

tibias slightly bisinuate internally.
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This species is rather closely covered with redJish-ochraceous

scales, except where they form the tiiic white patch on the

elytra.

Ortliorhinus posticus.

0. oblongo-ovatus, piceus, squamulis albidis sparse irroratus, postice,

seutello pedibusque ochraceo-squamosis ; aateiinia forrugineis,

articulo primo funiculi elougato ; rostro breviusculo. Long.

2|-3| lin.

Hab. Queensland (Wide Bay).

Oblong ovate, pitchy, speckled above with small whitisli

scales, the posterior third of the elytra closely covered with

ochreous or buff-coloured scales; rostrum short; antennss

ferruginous, the lirst joint of the funicle as long as the three

next together
;
prothorax transverse, finely granulate ; scutel-

lum scutiform, densely covered with ochreous scales ; elytra

not broader than the prothorax at the base, striate, the inner

striffi with obsolete, the outer with foveiform approximate

punctures, interstices with a raised line of small tubercles
;

body beneath and legs covered with ochreous scales.

Allied to 0. variegatus^ but differently coloured and with

a shorter rostrum ; one of my specimens has the prothorax

bordered with ochreous scales.

Nemestra vihrata.

N. Bubelliptica, fusca, sfjuamulis oebraceis albisquo maculas forman-

tibus vestita ; fuuiculo elongato ; clytris striatis, interstitiis leviter

grauulatis. Long. 3^ lin.

Hal. Swan River.

Subelliptic, brown, with irregular patches of ochraceous and
whitish or silvery scales, the latter more condensed, but vary-

ing with the individual ; rostrum as long as the prothorax

;

antennae ferruginous, funicle elongate, the first joint as long

as the next two together, the remainder subequal
;
prothorax

not longer than broad, slightly granulose, a white or silvery-

stripe in the middle ; scutellum punctiform, covered with white

scales ; elytra elongate-cordate, the shoulders obliquely pro-

duced, striate, interstices with a line of distant almost obso-

lete granules ; body beneath closely covered with silvery or

opalescent scales ; claw-joint ferruginous.

A stouter species than N. incerta, with a longer funicle, the

upper parts less granulose, the elytra shorter comparatively

and broader at the base. The genus may be distinguished by
its quadrangular rostrum {i. e. in transverse section). It is

allied to Aoplocnemis^ Schonh.
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Ao])locnemts guttigera.

A. anguste oblonga, rufo-picea, supra iiiveo-guttata, infra dense albo-

squaraosa ; rostro eloiigato, striolato -punctate, apice latiore,

punctato ; elytris apice rotundatis. Long. 4i lin.

Hah. Victoria ?

Narrowly oblong, reddish-pitchy, a spot at the base of the

prothorax, and others (one a common central) on the elytra,

and three or four on the side posteriorly, of snow-white scales
;

rostrum as long as the prothorax, striately punctured, the apex
broader and simply punctured ; funicle with the first two joints

as long* as the next four together
;
prothorax longer than broad,

rugosely punctured ; scutellura broader behind ; elytra striate-

punctate, interstices subtuberculate, apex rounded ; body be-

neath covered with white scales ; legs ferruginous, sparingly

pubescent.

The coloration, with the two long basal joints of the funicle,

are the principal differential characters of this species.

Aoplocnemis suturalis.

A anguste elliptica, fusco-picea, supra vittis tribus albis ornata

;

rostro punctato, quam prothorax longiore ; elytris siugulatim aijicu-

latis. Long. 3 hu.

Hob. Melbourne.

This species is allied to A. 'phalerata, Er,, but is narrower,

more elliptic, and with comparatively longer legs ; rostrum
longer than the prothorax and simply punctured throughout,

and scarcely broader at the apex ; funicle with the first two
joints as long as the next four together

;
prothorax with

crowded punctures, the intervals irregularly raised ; elytra

substriate-pnnctate, the punctures large and squarish, the inter-

stices, except near the suture, raised but not tuberculate, the

apex slightly narrowed and rounded at the sides, but each

elytron ending in an apiculus.

XXXIX.—On some new Genera and Species of Blattarise in

the Collection of the British Aluseum, By Artuur G.
Butler, F.L.S., F.Z.S., &c.

Two of the species described in the present paper have recently

been obtained from the llev. Deans Cowan, by whom they

were collected in Madagascar ; the others were added to the

collection last year, and are from South India.
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Geomphadorhina, Brunner v. Wattenwjl.

Of this extraordinary genus its author gives the following

diagnosis in his analytical table of genera of Perisphseridaj,

"Mares alati (?) ; femino3 apterte ;" but upon referring to his

description of the same genus founded upon a male forwarded

to him by M. Dohrn we find this diagnosis directly contradicted

in the following words :
—" II a tous le(s) caract^res du genre

precedent [Homalodemas] , a I'exception de I'absence totale des

organes du vol et des tubercules du pronotum developpes en
forme de cornes." An examination of the figures of this

singular species will convince any one that the latter is the

correct description.

Fi-. 1. Fip:. 2.

Fig. 1. Dicellonotus htcanoides, Eiitler.

Fig. 2. JEluropoda insiynis, Butler.

1. Gromphadorhina Briinneri^ sp. n.

$ . Pronotum black, shining, coarsely granulose, longer than
broad, slightly contracted towards the tront, which is regu-
larly arched (not incised), and very strongly carinated along the
anterior margin ; the anterior two fifths slightly convex, much
lower than the remainder of the surface, which is nevertheless
deeply excavated in the middle in the form of a broad U, on
each side of which are two obtuse cuneiform prominences (not

cleft at their extremities as in G. portentosa) ; the lateral

margins are slightly carinated : mesonotum bright castaneous,

with blackish posterior border and a diamond-shajjed central

spot ; very convex, oblong, a little wider at the sides than in

the middle, but not produced backwards at the lateral angles,

a fairly well-defined central longitudinal impressed line, and
a number of scattered coarse shallow punctuations over the
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whole surface : metanotum narrower than the mesonotum,
distinctly produced at the lateral angles, and with slightly

carinated lateral margins ; castaneous, with a black posterior

border formed of three confluent triangular patches ; a fairly

well-marked central impressed line, and a few fine punctures

scattered over the surface. Abdominal segments black, the

first four with castaneous anterior borders^ the second seg-

ment concave in front and slightly sinuated behind near to

the lateral angles, which are consequently prominent ; re-

maining segments rectangular at the sides ; all the segments
finely and sparsely punctured, and with slightly carinated

lateral margins ; the second and third granulate at the sides

behind, fourth segment with a series of small denticulate

granules along the posterior margin ; remaining segments
covered with small granules ; the supraanal plate is narrow
and rounded at the sides ,• cerci broken in the type. Head
longer than broad, blackish piceous, with the eyes, antennse,

and mouth castaneous
;
frons smooth, rather finely and sparsely

punctured ; a strongly embossed, transverse, slightly arclied

carina in the centre of the face, just in front of the antennas.

Femora above piceous, the tibiae and tarsi black
; femora below

mahogany-red, flattened, finely and sparsely punctured ; tibiae

blackish, coarsely spined at the sides and distal extremities

;

flat, and with a few fine punctures below ; tarsi with soft pale

stramineous pads ; coxal plates mahogany-red internally,

piceous with broad stramineous borders at the sides, from the

keeled edge to the outer margin. First two ventral segments
with deeply concave anterior margins ; the first segment con-
vex behind and subangulated at the lateral angles, remaining
segments with concave posterior margins, and the lateral

angles rounded off; the whole surface convex, smooth, but
covered with fine punctures, the sides also with a few irregular

impressed lines ; the last ventral segment is deeply excavated
behind in the form of an open /^, but without the acute apex

;

the whole of the ventral segments are blackish, the last one
with castaneous posterior margin ; subanal plate almost square,

but broader in front than behind, and with shelving rugose
sides, black with the lateral borders ochreous. Length of

body 42 millim., of pronotum 12 millim. ; width of pronotum
at the back 15 millim., of mesonotum 18 millim., of metano-
tum 19 millim.

Ankafana, Betsileo, Madagascar.

^LUROPODA, n. gen. [alXovpo'i^ 7rov<;).

Allied to the preceding genus, but differing totally in the
form of the thorax, the pronotum of the male being trans-

versely trapezoidal, with the anterior margin deeply excavated



386 Mr. A. G. Butler on new Blattarias.

and obtusely dentated at the sides, strongly keeled ; the back

of the pronotum also forms a nearly flat oblong transverse

plane, a little higher than the anterior surface, and terminating

on each side before reaching the margin of the pronotum in

an obtuse angle ; the meso- and metanotum are also deeply

excised behind, the metanotum forming in consequence broad

lateral pterygoid expansions ; the antennre extend nearly to

the extremity of the abdomen and are coarsely setose in the

male ; the tarsi are provided below with large soft pads, as in

Groinpliadorhina ; the cerci are short, not extending beyond

the supraanal plate.

2. ^luy^ojjoda gigantea, BTp. n.

^ . Black, with broad, deep-red lateral borders, but tliose

of the pronotum variable in extent, sometimes reduced to a

small spot on each side ; the meso- and metanotum with large

patches of tlie same colour in front, and the first three ventral

segments with their anterior margins similarly coloured
;
the

clypeus testaceous in front ; anterior margin of the pronotum

and antennge clothed with ferruginous setoe
;
tarsal pads pale

dull stramineous ; the pronotum in adult examples is coarsely

rugose and sparsely granulated at the sides ; the meso- and

metanotum are smooth in the centre, covered with fine reticu-

lations, and finely and sparsely punctured, divided down the

centre by a tolerably deeply impressed longitudinal line,

marked on each side near the front by a small shallow impres-

sion, and close to the posterior margin by a large and irre-

gular impression ; the sides are obliquely depressed and some-

what concave, rugose and granulated ; the abdominal segments

are in structure similar to those of the preceding species, ex-

cepting that their lateral angles terminate in small spine-like

denticles. On the under surface the structure is nearly the

same as in GromphadorJiina ; but the last ventral segment

has its hind margin excised in a regular arch. Length of

adult example 69-73 millim., of pronotum 12-14 millim.

;

width behind 26-33 millim., width of mesonotum at posterior

angles 31-34 millim., of metanotum 30-32 millim.

Young examples are similar in structure, but less rugose

than the adult ones ; but very young larval forms have the

pronotal excrescences and the excavation of the anterior

margin considerably less pronounced, and therefore much more

like the female, in which the anterior margin is scarcely more

than a straight transverse line, even in adult examples.

The following sizes are before me, in addition to the adult

males already noted:

—

(^ ?, length 51-52 millim.; ? ,
47

millim. ;
(5^ ? ,

42-43 millim.
; ^ '^ ,

35-38 millim.



Mr. A. G. Butler on new Blattarije. 387

Ankafana, Betsileo, Madagascar.

A female form also occurs, which I suppose to be merely a

colour variety, in which nearly the whole of the abdomen is

bright castaneous.

The following genus seems to me to be nearly allied to the

FanestMaforceps of Saussure; but it is totally destitute of

tegmina, which, according to M. Saussure (and as figured by
him), are rudimentary, but nevertheless present in the female.

DiCELLONOTUS, gen. nov. {SUeWa, v(OTo<i).

Pronotura smooth, transverse, witli the anterior margin
excavated in front and more or less produced into projecting

horns ;
head concealed by the pronotum ; antennaj moniliform,

rather short, not extending quite to the middle of the body
;

entire body above with a distinct marginal carina ; supraanal

plate very wide, transverse, with well-defined lateral posterior

angles, its posterior margin scarcely perceptibly undulated in

the middle ; cerci extremely short and corneous.

3. DiceUonofus lucanoides, sp. n.

$ . Above deep maliogany-red, clouded and bordered with

black, the posterior abdominal segments wholly black ; below
black, the femora reddish, the ventral segments with deep

reddish posterior borders. Pronotum tumid, depressed in

front, with the back of the depression plicated, and its surface

bearing on each side a distinct embossed pustule ; the anterior

margin slightly convex in the centre, but deeply excised in

its relation to the humeral angles, which are produced for-

w'ards into two long, robust, incurved, obtuse horns, keeled

along their upper edge, which is a little tuberculated at its

extremity, and with their inner surface transversely indented

watli irregular striffi ; lateral margins strongly carinated and
slightly rugose; posterior margin nearly straight, slightly

convex ; meso- and metanotum transverse oblong, of nearly

equal width throughout, smooth, with rounded carinated

lateral margins, near to which there is a longitudinal elon-

gate triangular shallow depression. Abdominal segments with
carinated lateral margins ; coarsely rugoso-punctate at the

sides, the first to sixth segments in the dorsal region and a

patch near the front of the seventh segment almost smooth
;

the first and second segments with convex posterior margin
;

the anterior border of the segments is represented by a ribbon-

like continuation of the lateral carina, which, on the seventh
segment, is longitudinally finely striated at the sides. Head
almost cordiform, irregularly striolate. Legs extremely power-
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ful, shining, with a few scattered coarse shallow punctures;

the tibise very coarsely spinose, anterior femora with two acute

needle-like spines at about the middle of tlie inferior margin
;

anterior tibiai very short, pyramidal in shape, the spines radia-

ting ; tarsi of all the legs rather short, smooth, without pads ;

ventral segments finely and irregularly striated in a transverse

direction. Length (exclusive of humeral horns) 48 millim.,

with horns 54; of pronotum, including horns, 17 millim.

;

width 23 millim., of mesonotum 24 millim., of metauotum
26 millim.

South India.

4. Dicellonotus morsus, sp. n.

? . Allied to the preceding species, from which it may be

at once distinguished by the following structural characters :

—

Pronotum considerably narrower, slightly retlexed in front,

and with a rather deep almost semicircular excision of the

anterior margin, giving the impression of two flattened short

protuberances, but quite unlike the humeral horns of the pre-

ceding species ; the remainder of the pronotum very similar,

though decidedly narrower, longer, and more convex ; the

abdominal segments are coarsely and regularly punctured

almost all over, though more finely towards the dorsal region,

the sides, however, are not rugose ; the anterior femora have
three needle-like spines, instead of two, on the inferior margin

;

and the head is decidedly longer and less cordiform. Length,

including anterior processes, 47 millim.
;
pronotum between

the processes 12 millim., including them 14 millim.; width

20 millim., mesonotum 23 millim., metauotum 25 millim.

South India.

XL.

—

Descrijjtionsoftwo new Species of the Homopterous Genus
Platypleura from Madagascar. By Arthur G. Butler,
F.L.S., F.Z.S., &c.

The first species to which I have to call attention was ob-

tained in 1879, from a collection made by Mr. Kingdon in

Antananarivo. It has hitherto stood in the collection with P.

madagascariensis of Distant, but is more nearly allied to P.

gigas. It differs from both species in its inferior size, narrower
head and notum, the almost rectangular anterior angles of the

pronotum ; and (being a female) it naturally differs in its

small rounded lateral drum-flaps.

From F. gigas it also differs in the decidedly less prominent

membrana costaj of the tegmina, and from P. madagasca-
riensis in its longer and less hairy face.
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I conclude that tliis cannot be the ordinary female of P.

gigas, since it differs niarkedlj from that species in size,

pattern, and coloration, in addition to the structural distinc-

tions above indicated. Should it prove to be so, the species

would stand alone and distinct, even from its nearest allies,

in having a female unlike itself; there is, in fact, extremely
little variation cither in form, pattern, or size, in individuals

of the same species of Platypleura^ at any rate, so far as my
experience goes. I therefore regard the female before me as

a distinct species, more nearly allied in structure to P. Came-
roni than any other form yet described.

Platypleura angusta, sp. n.

Rufo-testacea, capite et pronoto irregulariter nigro signatis, meso-
et metanoto lateraliter fusco striatis, maculisque rotundatis dor-

ealibus nigris ; abdomiiie nigro, nitente : subtus capite pedibusque

castaueis testaeeisque ; tympanorum lauiinis testaceis. Teginina

macula parva basali, alteraque apud basin, raulto raajore, oblonga,

nigris, costalibus ; area tota media maculis pyriformibus ovali-

busque nigro margiuatis varicgafca ; plagis tribus fundo palUdio-

ribus, prima fere media, secuuda subcostali bifida, tertia ad
anguhim iuferiorera sita ; maculis submarginalibus sagittatis

aliisque marginalibus nigris ; venis fiiscis. Alte pauhilum palli-

diores ; area lata apicali et margine externo nigris. Corp. long.

31 miUim., pronoti lat. 14, tegni. exp. 06.

? . Antananarivo (Kingdon). Type, B.M.

Platyjileura evanescens^ sp. n. •

Pallida viridis, tegminibus canescentibns, fuseo maeulatis, venis

partim fuscis, alia paululum bru'ineo-nebulosis, lacinia abdomi-
nal! pra-sertim fo"" scente ; maculis submarginalibus fuscis

;

capite notoque nigro maeulatis ; mesonoto antrorsum fusco-albido

plagiato ; abdomine castaneo, lateraliter nigro ; corpore toto hie

illic argenteo squamoso: tegminibus subtus multo distinctius

fusco maeulatis; corpore fusco-albido, albo squamoso ; pedibus

testaceis, castaneo variis. Corp. long. S-i millim., pronoti lab. 16,

tegm. exp. 1 05.

.

2 S- Antananarivo [Wilh). Type, B.M..

This species has the general coloration of P. semiclara of

South Africa ; the tegmina are formed as in P. gi'gas^ with
similarly expanded membrana costte

;
the pattern of the mark-

ings on the tegmina is also as nearly as possible identical

;

the wings, however, are smaller, the face is shorter, the ante-

rior angles of the pronotum more oblique, and the entire body
narrower ; the drum-flaps are shorter, formed as in /•*. mada-
yascariensis ; the preanal ventral plate is decidedly narrower

and longer ; the rostrum (as in P. gigas) extends to a point

between the femoral articulation of tiie last pair of legs.

Ann. & Mag. N. Hist. Ser. 5. Vol. ix. 27
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XLI.

—

Form and Nature of the Cirrous Appendages on

the Statohlast oi Carterella latitenta, Pt)/(!«, cDc, originallif

designated " Spongiophaga Pottsi." By H. J. Carter,
F.R.S. &c.

[Plate XIV.]

ITp to the time of my publishing all that I could learn

from Mr. Potts's " slides " respecting the cirrous appendages

of the statohlast in that species of Spongilla which, in

kind compliment to myself, he had named " Carterella

tenosperma " (for which appendages I proposed the name
" Sjyongiophaga Pottsiy\ to commemorate his interesting dis-

covery), 1 could come to no other conclusion than that they

Avere so closely allied to those filaments in some of the marine

sponges for which 1 had proposed the name " Spjongiophaga

comnnmis,^'' that they might justly claim the same generic

appellation (' Annals,' 1881, vol. viii. p. 354, pi. xvii.). But
natural history is progressive (that is, evolutionary), like every

other kind of human knowledge, wliich, on the other hand, is

so entirely based on assumption, that one feels asliamed of the

least precipitancy, and never safe except under the most
modest utterance. Yet tiiere are perplexing questions in

which we are apt to forget this, and so rush at the merest

shadow of assistance to help us out of our ditficulties. From
such arose my proposing the generic name '' S2)07igio])haga

"

for the cirrous appendages on the statoblast of Carterella

tenosperma— since, although the former is as abundant, com-
mon, and evident to our senses, in the Hircineai, as the grass

of the field, no one yet has been able to find out (with all our
knowledge of creation) what it is or where it came from ; but

Mr. Potts's discovery of the cirrous appendages among the

Spongillina, where they had never been known or even sus-

pected to exist before, and their great'resemblance to the fila-

ments of Spongiophaga communis ^ led me to hope that a step

towards the solution of this question had at last been attained
;

and thus originated the name " Hpongiophaga Pottsi.'''' De-
sirable, however, as it may be to find out any thing that will

throw some light on the nature of Sp)ongiophaga communis^ it

now appears to me that we cannot hope tbr much in this

respect from the cirrous appendages of the statoblast ; for in a
specimen of Carterella latitenta lately received from ]\Ir. Potts
their form is so different and so much more indicative of their

real nature that, whatever their office may be, their presence
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in some species of Spongilla and not in others must be accepted

as analogous to the presence of the cirri on the statobList of

PectinateUn magnifica^ and their absence on that of Plumafelhi,

or, to adduce a more homely exanijile, the presence of horns

in most cattle and their absence in the " Galloway breed."

Tlius the " tubular prolongation of, and not addition to,

the chitinous coat of the statoblast in Carterella latitenta, as 1

must now view it, is so much longer than that of C. teno-

sperma^ that it bears the proportion of 5 to 1, or l-90th inch

in the former to l-450th inch long in the latter (compare

fig. 2,/, in PL XIV., with %. 1, ./; in pi. xvii. ' Annals,'

/. c.) ; while in other respects it is much the same, beitig

in direct continuation with the chitinous coat and open

or closed at the free end, as the case may be. On the

other hand, the '' cirrous appendage" may be single or

double (PL XIV. figs. 2,^7, and 3, gg)^ and commencing
in a broad ribbon-like form about l-180th inch wide,

which embraces the tubular prolongation after tlie manner of

a flange, about 1 -360th inch from its free end (fig. 2, g m)^

goes on diminishing in width for a certain distance, when tlie

ribbon-like portion (fig. 2, to ra m) may cease, and the cutus

may end in a single or double, round or cord-like filament,

afterwards continuing a whip-like diminution to its termination,

also like that of CartereUa tenosperma (fig. 2, i I, and fig. 2,

pi. xvii. ' Annals,' I. c), altogether about one third of an

inch long, or twelve times the diameter of the statoblast ; but

this, of course, is subject to much variety, as no two stato-

blasts are exactly alike in their measurements. The com-
mencement of the cirrous appendage in C. latitenta^ which,

although broad, is very thin and transparent, may, if carefully

examined under a microscope, be found to have a thickened,

round, cord-like margin on one or both sides (fig. 2jkk),

which, wlien traced to the termination of the ribbon-like por-

tion, leave it separatedly in the round shape mentioned

;

generally one side is thicker tlian the other, while the latter

often becomes so diminished as to disappear altogether, and

thus leave the intervening membranous expansion in the form

of a simple alar appendage. This, which renders the cirrus

so much like a ribbon in C. latitenfa, is not altogether absent

in C. tenosperma^ where it may frequently be seen to unite

the filaments into a disk-like form around the tubular prolon-

gation, especially in C. tuhisperma (figs. 7, 8, and 9), when,

as before stated, it recalls to mind the webbed arrangement of

the tentacles round the mouth or beak of a Cephalo])od. Tims,

although difixirently formed in difierent species, the plan of

development in the cirrus is the same
;
and thus the greater

27*
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length of the tubiilar prolongation in C. latitenta^ together

with the consequently greater interval between the union of

the cirrous appendage and the chitinous coat of the statoblast,

enables one to examine these parts under the microscope much
more satisfactorily than in C. tenosperma^ where their com-
parative shortness brings them close together, and thus ren-

ders their points of union more or less indistinct (' Annals/
I. c. pi. xvii. fig. 1).

Identical, however, as the cirrous appendages in the species

of Spongilla are, I have not been able to trace any connexion

between them and the interior of the tubular prolongation in

C. latitenta^ although in the rounded or cord-like portions

an axial line may occasionally be discerned as in the iilament

of C. tenosperma.

Nor have I shown any union of this kind in my diagram of

these parts in C. tenosperma (' Annals,' I. c. pi. xvii. fig. 2),

although in the description it is assumed, from the axial line

at the end of the cirrus widening, and its granular contents

coming so near the like material in the tubular prolongation

of the chitinous coat ; for in the diagram, which is meant for a

vertical section, the line "c?" is made to circumscribe the

tubular prolongation, which would not have been the case had

my inference, as it now appears, been as truthful as the re-

presentation.

But the question here is not so much whether the axial

cavity of the filament has a direct communication with that of

the tubular prolongation, as Avhether the " glairy, fatty-

looking globules " in the former are derived from the " ger-

minal contents of the statoblast," all of which seems to be

satisfactorily negatived by the form and disposition of the

cirrous appendages in G. latiienta. Hence my premises in G.

tenosjjerma {op. et I. c.) are worthless, and the argument based

on them becomes an unfounded assumption.

I have alluded to the statoblasts of Prof. Leidy's Pectina-

tella magnijica, some of which Mr. Potts kindly sent me for

germination ;
and I can see distinctly under the microscope an

axial line of particles in the terminal branches of their cirri

similar to that in the cirrus of G. tenosperma (fig. 6, d)
; so

that the identity in structure and composition between the

statoblast of Spongilla and that of the so-called " winter-egg "

of the Bryozoa, which I endeavoured to show twenty-two

years ago ('Annals,' 1859, vol. iii. p. 331, pi. viii.), is now,

as Mr. Potts has stated (Proc. Acad. Nat. Bci. Philadelphia,

Dec. 6, 1881, p. 460; and < Annals,' April 1882), thus "ren-
dered more complete "—a fact which may tend to make the
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position of SjJongtUa in the animal series more clear than it is

at present*.

But, in alluding to specific difierences in the species which
do bear the cirrous ap})endages and those which do not, I can

OldJ saj that the spiculation of the statoblasts of Hetero-

meyenia repens (about which Mr. Potts himself seemed to have
some doubt; as the label on his slide also bears " ? Meyenia
Baileyi ") and those of Carterella tuhisperma appears to me
to present hardly more than '' varieties " of Spongilia Bailey

ij

Bk. (Proc, Zool. Soc. 1863, p. 13, pi. xxxviii. fig. 6), of

which unfortunately neither Mr. Potts nor myself possess a
"

type specimen, so that we liave nothing to fall back upon in

this respect but Dr. Bowerbank's description and illustration,

Avherein at page 13 he observes that the birotulate spicule is

" four or five times as long" as that of Sponyillajluviatilisj

which corresponds with the representations [op. et I. c. figs. 1, b

and 6, h), both of which are drawn to the same scale, viz.

" X 660." But, to be sure of the actual measurements of the

bivotulates in Spjongilla Baileyi^ Bk., 1 applied for this to Mr.
Stuart O. Ridley, F.L.S., who has charge of Dr. Bowerbank's
typ)e specimens now in the British Museum ; and, in reply, he

states that the birotulate spicules on the slide range from " 93-

25000thstol47-25000ths inch " in total length, thus evidencing

a heterogeneous mixture of long and short spicules, in this

respect similar to what is characteristic oi lleteromeyenia repens^

but in the matter of length more nearly allied to the biro-

tulates in Heteromeyenia aryyrosperma, which, according to

Mr. Potts's mounted specimen, range from l-333rd to l-146th

inch, where the maximum is still greater than that of >S'. Baileyi.

This heterogeneous mixture in length of the birotulates around

the statoblast I observe to be the case in all three species of

Carterella^ but more so in C. tuhisperma and G. latitenta than

in C. tenosperma, where they are not only much shorter and
much more equal in length, but so different in shape as to

justify specific distinction.

lieturning to the cirrous appendages, the tubular prolongation

in the species which comes from Bufialo, viz. Carterella tuhi-

* The little mass of statoblasts of Pectinatella magnifica from the

Schuylkill river, Pennsylvauia, -which reached me in an equally smaU
test-tube with water on the 9th November, 1881, beg'an to germinate

towards the end of February 1882, in well-water, occasionally changed
during the interval. It was then transferred to a small freshwater aqua-

rium (glass bowl) with Anacharis ulmiasfrum, where it continued to

germinate freely up to the 8th April, when it gradually disappeared

(i^ died out). Many of the statoblasts were entirely a\ ithout cirri, although

each opened like the rest, in the line of suture (after the manner of an
oyster), and gave issue to a tinely developed Pecthtafella.
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uperma (lig. l,f)j is still lunger than that in C. latitentaj

whieh, on the other hand, comes from the State of Pennsyl-

vania ; but the cirri themselves, although more numerous, are

so reduced in size as to a])pear to be aborted when compared
with those of the other species (tigs. 7,^, and 8, h).

I have noticed, on this occasion, that the inamilliform

})rocess opening into the tubular prolongation of the chitinous

coat is not given off from the latter, as represented in C
tenospenna ('Annals,' /. c. tigs. 1, e, and 2, e, &c.), but ap-

pears to belong to the extremely thin membranous envelope

of the germinal contents (PI. XIV. fig. 2, e, &c.). The cir-

cular ruga3 which are on the cirrus of C tenosperma (' Annals/
/. c. fig. 2, g) I have not seen.

Of course, there is much variety in the growth of the

cirrous appendages in Siwugillctj since they could hardly belong

to a sponge if this were otherwise : thus they may be very

long, round, and whip-like, as in C. tenospenna (' Annals,'

/. c. fig. 1, g gg), or ribbon-like, as in C. latitenta (PI. XIV.
fig. 2, g g g)t or very small and in greater or less plurality, as

in G. tuhlsperma (figs. 7 and 8) ; or there may be supernume-
rary ones in the form of buds, as in 6'. latitenta (fig. 4, ee),

or branched and anastomosing reticulately towards the free

termination in the same species (fig. 5) ;
or there may be a

double set of cirri on ihe tubular prolongation, one below the

other, as in C. tubisperma (fig. 9) ; or in the same species the

tubular prolongation may be double or perhaps in greater

plurality, arising probably from there being more than one
liilous aperture on the statoblast, which is not unfrequently

the case (fig. 10, e, h) ,• and so on, endlessly
; but the fore-

going instances are sufficient for our purpose.

Nothing can be more opposed to the advancement of natural

history than burdening it with species wdiich involve subse-

quent contradiction, as nothing is more true than that the

impression of '^ bitter words " once spoken can never be entirely

efi'aced ;
after which, to myself, nothing is more pusillani-

mous than assigning functions to developments which speak

for themselves, as if Nature could not do without them.

Hence 1 have only alluded to the " otfice " of the cirrous

appendages on the statoblast of certain species of Spwngillaj

which seems to me so plain that a child could point it out

;

yet if we were asked, why they are not in all species of Spo7i-

gilla, or on the statoblasts of all species of freshwater Polyzoa,

or why the " Galloway breed of cattle " has no horns, it is not

inipiubablc that either question would be met with an " opinion "

which is more a matter of faith than of scientific inquiry.
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Thus, as Noir(5 states in Max Milller's translation of Kant,
" Imagination is the greatest foe to true knowledge."
As regards the general description and the spiculation of the

species of Spongilla which Mr. Potts has found in the State of

Pennsylvania (to which may be added one of Tuhella from
the Schuylkill river, just received), some of which do and
some do not bear the cirrous appendages, it is to be hoped
that one and all will be fully published with illustrations, as

the paucity of our information on the subject can ill afford

to lose a contribution like that which the indefatigable re-

searches of Mr. Potts, in one of the richest localities of the

world for Spongilla, have enabled him to supply. Why I have
apparently usurped a descri|jtion of the cirrous appendages
will have been made known by the above.

Lastly, I would advert to Spongiophaga communis (one of

the many developments which, in these days of accounting for

every thing, has not been accounted for). What is it? and
whence does it come ? Abundant and common in Hir-
cinia, as before stated, " as the grass of the field," replacing

every part of the sponge but the inorganic skeleton so accu-

rately and so completely that at first sight it is impossible

to consider it otherwise, and yet so insidiously that it looks

like a transformation, I still' cannot help thinking that,

although we cannot identify the cirrous aj^pendages of the

statoblasts in Spongilla with it, yet they bear such a great

resemblance to SpongiopJuiga communis, especially in Carte-

rella tenospenna, that there is something analogous in the two
growths, whatever this may turn out to be hereafter. It

therefore must not be thought that because I have been obliged,

through further information, to abandon the generic appella-

tion Spongiopihaga for the cirrous appendages, I shall rest

Avith their discovery in Spongilla, any more than I did when
at first they appeared to me to throw some light on the nature

of Spongiopliaga communis.

EXPLANATION OF PLATE XIV.

N.B.— Figs. 2, 3, and 7-0 are drawn to the same scale, viz. l-48tli to

l-1800th inch, in order that the relative size of their several parts may
be at once realized.

Fig. L Carterella Uditenta, Potts. Two statoblasts with their cirrous

appendatres, one bearing a single and the other a double cirrus.

About the natural size. Statoblast l-48th inch in diameter,

cirrous appendage about one third of an inch long.

Fig. 2. The same. Cirrus single. Magnified upon the scale above men-
tioned, a, germinal contents of statobast ; b, membranous enve-
lope of the same ; c, chitinous coat (indicated by the dark line)

;

/I, apiculifenm.s coat (^indicated by the dotted line); r, maniil-
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liform process of h
; /, tubular prolongation of the chitiuoua

coat ; (/ y (/, cirrous appendage ; A h h, larger cord-like margin of

the same, ending in the free termination i ; k k, smaller cord-

like margin, ending in the free termination / ; m 7?i m, ribbon-like

expansion or chitinous membrane between tho cord-like

margins.

Fig. 8. The same. Cirrus double. Letters a to h, inclusive, indicate the

same parts as in tig. 2. k k, ribbon-like expansion between the

cord-like margins ; 1 1, ends of the cirri, broken otf.

Fig. 4. The same. Tubular prolongation, more maguilied, to show stiper-

numerary cirri in an incipient or bud-like state, a, tubular

prolongation; i J, double cirrus with the ends broken off; cc,

ribbon-like expansion between the cord-like margins ; d d, broken
ends of tlie ciiri ; c e, incipient cirri. Scale about l-48th to

1-GOOOth incli.

Fig. 5. The same. Free end <^f cirrus, showing a branched, anastomosing
form. Variety.

Fig. 6. Pcctituitc/ia yiuigni/ica, cirrus of statoblast of, much magnified, to

show axial line of particles, a, portion of cell-coat or float of

statoblast ; b, cirrus ; c, head and terminal branches ; d, axial

line of particles. Scale l-4«th to 1-GOOOth inch.

fig. 7. Carterella fuhiqnrma, Potts. Letters a to f, inelusive, the same
as in tig. 2. g, membranous disk round the free end of the
tubular prolongation, giving oft" five minute cirri.

Fig. 8. The same. Membranous disk, giving oft' ten minute cirri.

Variety.

Fig. 9. The same. Membranous disk and cirri double, one a little below
the other, each giving oil' several minute cirri. Variety.

Fig. 10. The same. Statoblast giving oft' two tubular prolongations.

Letters « to g the same as in fig. 7. i, additional tubular pro-
longation ; e h, mamilliform projections of b ; d, remains of
spicuhferous coat.

XLII.— Uadesa-ihed Rhapalocera from the Malay Peninsula,

By W. L. Distant.

Y]}t}iima Newholdij n. sp.

"Wings above pale brown. Anterior Avings with a large
SYibovate paler fascia, placed transversely on apical half, and on
which is a large black ocellated spot, w'ith a yellow margin
and with two small bluish talc-like eyes ; this spot is placed

a little beyond end of cell, its upper margin extending a little

above first discoidal nervule, and its lower margin reaching
the second median nervule. Posterior wings with a broad
pale submarginal fascia, on which are three ocellated black
spots, with yellow margins and bluish talc-like eyes, the first

and smallest of which is placed between second subcostal and
discoidal nervules, and the other two, which are largest and
placed close together, are situated nearer to the posterior
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margin and between the median nervules. Underside of wings

pale greyish, mottled with brown ;
ocellated spots as above, but

posterior wings having two additional smaller ones placed

close together near anal angle, between third median nervule

and submedian nervure and the small spot, as seen above,

much larger beneath.

Expanse of wings 40 raillim.

Hah. Province Wellcsley.

Allied to Y. methora^ Hew., but differs in having five instead

of six ocellated spots on the underside of the posterior wings,

which have also a different and more unicolorous hue.

Elymnias discfejxois, n. sp.

Male. Closely allied to the male of E. undularis, but smaller,

with the rufous margin to posterior wings narrower and more
obscure.

Female. Diflering much from the same sex of E. undularis,

smaller in size, the basal ochraceous shading to anterior wings
above less in area, the subapical and submarginal spots smaller,

blue instead of white, and placed much nearer outer margin.

Posterior wings above fuscous, becoming more or less dull

ochraceous on disk, and with a submarginal pale but obscure

spot placed between discoidal and median nervules. Wings
beneath pale testaceous, mottled with castaneous, with a very
broad, regular, and paler outer margin to both wings ; anterior

wings with a large, pale, angulated patch on costa near apex,

from which to base are scattered some small pale costal spots;

posterior wings with a white spot between first and second
subcostal nervules.

Expanse of wings, J 60 to 68 millim., $ (one specimen).

60 millim.

Hob. Province Wellesley ; Penang.
This is clearly a constant race of E. undularis, differing

principally and strongly in the female sex. As other races of
this species have received specific names, it becomes necessary

to treat this form in the same manner.

XLIII.—On a Case of complete Abortion of the Reproductive
Organs o/"Vitrina. By F. d'Arruda Furtado*.

In the month of February 1881 I collected ten specimens of a
species of Vitrina upon bunches of heather on the mountains
of Ladeira do Ledo, near 7 Cidades, in the island of St. Mi-

* Translated and corauiiuiicaled by Prof, L. C, Miall.
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cliael's, one ot" the Azores. These Vitrime were readily

distinguished by their more vivid eolour from the species

which I had previously found in the island, and which are

recorded by M. Morelet as occurring- there. The shell re-

sembles in its greenish tint, its dimensions, and its g-enerally

globular form that of V. mollis^ which Morelet and Drouet

found in Terceira only.

I lost no time in dissecting one of the specimens, being

anxious to compare the organs of generation with those of

other species ; but as soon as I had laid open the neck of the

animal I was greatly surprised to find that the organs which

I looked for were altogether absent. Aly curiosity being ex-

cited, I dissected in succession seven specimens ; but in none

of these could I find the least trace of reproductive organs.

The ten examples agreed in colour, outward appearance,

and internal structure. Differences of size were observed
;

and in some the shells were less inflated than in others.

From the size of the shell I infer that the individuals were of

about the same age; and as they were all found close to-

gether, they probably belonged to one brood.

It seems to me improbable that ten individuals, the offspring

of parents belonging to one and the same species, would offer

so remarkable and regular an anomaly ; and I am therefore

inclined to think that these Vitrinai are hybrids. Possibly

the conditions of life in the Azores may be favourable to hy-

bridity among terrestrial Gasteropoda. M. Morelet mentions

a Buiiinus intermediate between B. ijrunimis and B. vuhjaris^

which was found in St. Michael's
;
and he adds, "on ne trouve

d'autre explication il cette siiigularite qu'une alliance adul-

t<5rine entre les deux mollusques " ^*, M. Drouet cites the

shell of a mollusk, found at Santa Maria, living side by side

with Zonites volutella and Z. migueliaus^ which agreed with

the former in colour and with the latter in shape f. I have

not been able to procure examples of either of these mollusk

s

for anatomical examination. Probably they were sterile

hybrids and have left no descendants.

The mandible and lingual ribbon of the asexual Vitrina

agree perfectly with those of V. brumalis^ the only species

Avhich I have been able to study. Before describing the shell,

I submit a Table of all the Azorean Vltrince, according to

shell-characters :

—

1 i
Riglit margin of peristome reflected Jlniiinia.

I
Right margin of peristome not retiected '2

* ' Notice sur I'liist. nat. des AQores," pp. 180, \^~ (1800).

t ' Elemen't:^ de la faune a9orcenne,' p. 420 (1801).
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if
\ Last spire augulated anyulusa.

j
Last spire not angulaled , . . . . 3

q i A columella 4

( No columella 5

. j Shell lielicoid, globular lyelugka.

\ Shell slightly globular; the last spire elongated laxata.

r \ Shell globular, resembling a young Helix mollis.
^

) Shell depressed G

I
Three spires in the shell, " idtlnivs macimis " brumalis.

\ Two and a half spires in the shell ,
" tdtiums permagnas ".

. hrevisjjira.

The asexual Vitrime belong to sections 5 and 6, and are

nearly allied to mollis, brumalisj and hrevisjyira. The three

species recorded from St. Michael's are laxata, hrumalis, and
hrevisjnra ; and we should therefore expect that the asexual

mollusks, if really hybrids, would be the offspring of brumalis

and hrevispira. At first sight, however, they resemble most
closely neitiier of these, but mollis, a species hitherto unknown
in the island. It is, of course, possible that mollis occurs

there but has been overlooked. I have not been able to find

any sexual Vitrina in the neighbourhood of Ledo, except

brumalis.

Quite recently I have revisited the spot expressly to search

for more neuters
; but the search was unproductive.

Ponta Delgada, July lo, 1881.

T have dissected two of the three Vitrince sent over by Mr.
Furtado, without finding any trace of reproductive organs.

The parts are usually very voluminous in snails, and it is not

easy to make a mistake as to their presence in a normally
developed animal. In order to investigate the point more
carefully, the third speciiuen "was cut into transparent slices

and compared microscopically with similar sections of Helix
aspersa ;

but no reproductive organs were found. The multi-

tude of details revealed by the microscope makes it difficult to

speak confidently as to the complete absence of any structure

which is not recognized ; and I rely upon the simple dissec-

tions more fully than upon the microscopic examination.
Abortion of the reproductive organs has been observed in

animals infested by parasites, e. g. in stylopized bees, in

Lymncea stagnalis when attacked by Trematodes, and in

female hermit-crabs attacked by Khizocephala. The complete
abortion of the parts in the remarkable case described by Mr.
Furtado distinguishes it at once from the many cases of real

or supposed functional defect met with in hybrids.—L. G. M.
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PKOOEEDINGS OF LKAUNED SOCIETIES.

C;K0L0(! ICAL SOCIETY.

March 8, 1882.—J. W. llulke, Esc]., F.Il.S.,

rrcsidciit, ill the Chair.

Tlio following communication was read:

—

"On tlie Crag Shells of Abordeensliire and the (jravel JJeds con-

taining tliem." V>y Thomas E. Jamicsou, Esq., E.O.S,

The autlior, in 18G0, described beds of sand and gravel on tho

coast of Aberdeenshire, containing numerous friigments of Crag

shells. His subsequent studios have enabled him to throw much
further light on these shells and their mode of occurrence. Tiie

deposits containing the shells are almost wholly confined to tho

districts of Slains and Cruden, and extend up to heights of 225
feet above the present sea-level. They generally consist of coarse

gravel with large subangular stones up to 2^ feet in length, inter-

mixed with sand and muddy materials ; the whole form ridges, like

oskers or moraines, though glacially striated blocks are rare in them.

The author describes the coast-section in detail, and shows that the

shell-bearing gravels rest on materials that a])pcar to bo formed by

glacial action and are covered by the lied Clay which ho regards as

having been formed during the period of great submergence. Tho
few entire shells are filled with a calcareous matrix; and fragments

of tho same material are found scattered in tho gravel and sand.

This lends sui)port to the conclusion adopted by tho author, that the

sand and gravel have been accumulated by a glacier moving over

preexistent Crag deposits. Among tlie shells found, 21 could be

specifically determined ; and of these 67 per cent, occur in the

Coralline Crag, 05 per cent, in the lied Crag, and 57 per cent,

arc living species. Only one species {Tdllna IxiUhlca) occurring in

the Aberdeenshire deposits is not found in the I'higlish Crags.

March 22, 1882.—J. W. llulke, Esq., F.R.S.,

President, in the Chair.

The following communications were read :—

1. " On a Fossil Species of Camptoceras, o, Yvc%\\\\n,i(iv Mollusk,

from tho Eocene of Sheeruess." liy Lt.-Colonol II. H. Godwin-

Austen, F.Il.S., F.G.S.

In this paper tho author described a new species of fossil mollusk

from the upper part of the London Clay, near Shecrness, where it

was discovered by Mr. W. II. Shrubsolo. Ho referred it to the

genus Cauiptoceras, Benson, a recent freshwater typo, hitherto known

only from throe species found in widely separated localities in India

by dift'erent naturahsts. The genus has a sinistrorse shell, with
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disunited whorls ; and the species, which the author named C'am-

ptocems priscum, is elongate, with the apox very acuminate and
slightly curved, and consists of four whorls rather rapidly increasing

and constricted at intervals, then hccoming tumid. The surface

shows slight indications of spiral rihbing in the casts. The aperture

is not distinctly shown, but was evidently oblique, circular or

oblate, and slightly reflected. The length of the shell was about a

quarter of an incli. Numerous specimens were obtained in a single

fragment of clay.

2. " Note on the Os Pubis and Ischium of Ornkhopsia eticamerotu.f

(synonyms

—

I'JucamcrotKs, Hulke ; Bothrioapondylus (in part), R.
Owen ; Chondroskosfmrus, 11. Owen).'' 13y J. \V. Hulke, Esq.,

F.R.S., Pres.O.S.

In this paper the author reviewed the various contributions to

the knowledge of this Dinosaur, for which he adopted Prof. Seeley's

generic name Ornithopsis, employing the name eucanierolus, origi-

nally applied by him to the genus, as the specific name. He also dis-

cussed the affinities existing between OniHhoj)sis and certain oth(;r

Dinosaurs, such as Cdeosaurvs and the American genera C'dmara-
saunts, Athtntonoiinis, 'dud BrontoHaurus. He then descrilted the pubis

and ischium which have recently been acquired by the British Museum
from the collection of the late Rev. W. Fox, by whom they were
purchased, together with the finest typical thoracic vertebra) of

Ornithopsis. The pubis Avas described as an oblong, flattened,

nearly straight bar, about 11 inches wide in the middle and broader

at the two ends, with an oval foramen in the acetabular dilatation

of the proximal part, which unites by a straight suture with the

anterior dilatation of the ischium ; the latter is narrower, stouter,

and more curved than the pubis. The length of the pubis is

about 29 inches, and that of the ischium about 20 inches. At
the proximal end of the ischium there is a posterior process which
united with the ilium and formed the posterior boundary of the

acetabulum, the inner border of this and the posterior ])art of the

proximal surface of the pubis forming a common curve belonging to

the acetabulum. The author compared the arrangement to tliat

found in Atlantosaurvs immunis, !Marsh.

3. " On Kensticosaurus pusillus (Fraas), an Amphibious Reptile
having affinities with the terrestrial Xothosauria and with the marine
Plesiosauria." ]5y Prof. II. G. Seeley, F.R.S., F.G.S.

These remains come from the Lcttenkohle, a stratum between the
Upper Muschelkalk and Keupcr, and were obtained at Hoheneck,
about 9 miles north of Stuttgart. They have been already noticed

by Dr. Fraas under the name of ,Simomurus pusillus
; but flio

palate differs much from that of this genus, and from all others that
are known. Neiisticosaurus is the smallest representative of the
Plesiosauria yet known, and has a special interest as exhil)iting

hind limbs with the characteristics of a terrestrial animal, while the
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fore limbs are moditied into paddles. Two specimens have been

obtained. The extreme length of the skeleton of the larger is about

270 millim. ; and, with the exception of the abdominal ribs and
some parts of the pelvic girdle, it is perfect. The author described

minutely the various parts of the skeleton, concluding with some
remarks on the affinities of the Crocodiles with the Plesiosaurs.

Neustkosauras indicates that tlie latter had ancestors which were
terrestrial in habit.

BIBLIOGRAPHICAL NOTICE.

Aid to the Identification of Ins/'cfs. Edited by Charles Owen
Waterhouse. Lithographs by Edwin Wilson. London : E.

W. Janson.

The first volume of this work, to the earlier numbers of which we
called attention last year in the March numl^er of the ' Annals,' is

now complete. Of the KM) plates, S5 have been taken from the type

specimens, lent for the purpose by their possessors, of whom a list

is given. Mr. Watei'house has also supplied short notes on many
of the species, and two indexes, the one systematic and the other

alphabetical. With few exceptions, the insects figured are remark-

able either for their beauty or for their peculiar form and structure.

One of the most singular is Apodi'vun ieiniissimus, with a neck more
than double the length of its body. Plectof/aster pectinicornis and

Cycloj'teplus ci/aneiis are two curious longicorns. The Neuroptera

are admirably figured ; but bj' omitting the legs the effect of the

handsome Asc(d<iphi>s- Ramhurii is considerably impaired. Com-
pare this with Ilelcoptcri/.v rliodiogramma^ and the difference is

obvious. The Lepidoptera, represented in twenty-nine plates, are

not so striking (considering the marvellous beauty of some of the

order) as might be expected. One, however, with its enormously

long-tailed hind wings {Endn'monia argipliontes) is an exception.

Diptera and Orthoptera have each one representative ; both orders,

especially the latter, abound in remarkable forms. In the next

volume we shall be glad to see some of them represented by so

excellent an artist as Mr. AVilson.

MISCELLANEOUS,

Charles Darwin.

In the face of the many and often admirable oulogia of Charles

Darwin that have appeared in nearly all languages during the last

few days, we feel that to add to their number is in some degree a

work of supererogation : but we cannot refrain from offering our

tribute of I'espect to the memory of tlie illustrious naturalist who
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has so lately departed from among us. And we feel that it is the

more incumbent upon us to give expression to our profound feeling

of regret at the loss which the whole scientific world has just sus-

tained, as we were at the first opposed to the doctrines put forward

by Mr. Darwin, and have never been among the uncompromising

supporters of the special form of the theory of evolution which was

embodied in the ' Origin of Species.'

Of the character of his writings it is unnecessary for us to speak.

Those who are capable of appreciating them know well how bril-

liantly the genius of true scientific investigation shines forth from

every page ; how marvellously all details are brought together that

bear upon the subject under consideration ; how the minutest points

are seized and their indications followed until they lead to most

important results ; how patiently and carefully lines of experimental

research are pursued ; how every fact that seems to make against

the author's views is candidly and conscientiously stated, often much

more strongly than they could have been by his oi)ponents them-

selves ; and, finally, how grandly, and yet how cautiously, the

enormous mass of facts accumulated is generalized. These qualities

of his work must in time have brought about a change in the senti-

ments of the public towards Darwin and his opinions ; but the

amount of prejudice with which they had from the first to contend,

rendered still more violent by the injudicious course taken by some

of his followers, makes it truly a matter of wonder that the merits

of the maa and the value of his labours should have met with siich

almost universal recognition within so short a period.

One cause of this is no doubt to be found in the personal charac-

ter of the great naturalist—the modesty and amiability, the extreme

conscientiousness and candour which he displayed constantly in his

life as in his works. Those of us who had the honour of his ac-

quaintance can bear testimony to the manner in which these

qualities came out in personal intercourse, rendering his conversation

and correspondence always full of charm. In his writings also we
find everywhere the workings of the same admirable qualities ; he

never attempts to bear down an op|,oncnt or to shirk a difficulty
;

weak arguments are acknowledged to be weak, and he never assumes

a thing as a possibility in one page and adopts it as an established

fact in the next, " as the manner of some is.''

Among naturalists, however, another cause may have operated

to bring about the rapid acceptance of the new doctrine. It was

impossible for even ;i staunch believer in the independent creation
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of species to read that most remarkable book, the ' Origiu of

Species,' without feeling that, whether the hypothesis maintained in

it were true or false, its perusal had given him a new and broader

view of the relations of organisms to each other and to the world at

large. In the light thrown on it b)' the genius of Darwin, syste-

matic natural history assumed a new form ; new methods and new

purposes of research grew out of the new views ; and the investi-

gations of naturalists carried out in accordance with these speedily

led to the recognition of the fact that the doctrine of the origin of

species by descent with modification, was, if not absolutely true

in the particular form given to it by Mr. Darwin, at any rate the

best scientific explanation of the observed facts of natural history.

Thus, by his publications of the last twenty- four years, Mr.

Darwin, already known as one of the best of English naturalists,

has exerted a greater influence upon the study of biology than any

one since the days of Linnteus. But this is only the direct result

of his labours ; indirectly they have changed the whole current of

modern thought, and led to a conception of nature and of man liim-

self, the consequences of which are already widely felt in all civilized

communities, and will infallibly, in course of time, efiect a funda-

mental change in all our philosophies.

Ey the influence that he has exerted in this direction, Mr. Darwin

will rank, not only as the greatest of English naturalists, but as one

of the foremost men of all time ; and we cannot but rejoice that

the prejudices which for some time prevailed against his views have

been so far dispelled as to permit the burial of his remains in the

resting-place of those Englishmen whom their country delights to

honour. Those who assisted at his funeral Avill not soon forget the

.spectacle presented by Westminster Abbey on that occasion.

On a new Apterous Male among the Coccida; (Acanthococcus aceiis,

jSign.). By M. J. Lichtei^stein.

The normal perfect state of the male of Gossi/paria nlmi is to

have only rudiments of wings ; and in another Coccid, also of the

elm (Ritsemia impifera^, the author has indicated that the male is

completely apterous. He has also described (Ent. M. Mag. vol. xiv.

1877) an apterous form of male found on the roots of grasses. He now
states that the male of Acanthococcus aceris, Sign., which is common
on the maple, is also apterous. It presents the usual form of the

males of the Coccidaj, but shows no trace eitlier of wings or balan-

cers ; its length is 0-70 millim., its colour reddish brown ; the an-

tenna? ai"e moniliform, of ten joints garnished with hnirs. and 0-38

millim. long. The abdomen terminates in an inflated joint Itearing
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the penis, and placed between two triangular papillae, from which
spring two long white caducous filaments, as in the Cocci dae generally.

The author ascertained the occurrence of these apterous males by
rearing them ; and he describes their development. The eggs are

laid about the 1st of May, and hatched about the 20th to 25th of
May, when the young larvae disperse themselves over the maples,

attaching themselves under the leaves and growing very slowly.

They are then of an elongate ovoid form, pointed behind and covered
with spines, whence the generic name. When the leaves fall the

insects make their way to the bark and prepare for their winter
sleep, which does not last very long. An enclosed larva in December
or the beginning of January is sure to secrete through all its spines,

which are really spinners, a felted cottony material which envelops
it like a cocoon, closed in front, but transversely cleft behind. The
cocoon finished, which is about the 14th of January, the insect casts

its skin with the spinning-tubes, which has become useless, and
rejects it through the posterior fissure. It then acquires a more
elongate form, and appears as a small sac filled with liquid, having,

as shapeless appendages, the two antenna3 and the six legs, which
have scarcely any traces of articulation, and are only 0-009 millim.

long. This pseudoni/mphal state lasts a week, when there is a new
change of skin, which is again got rid of through the posterior

fissure, and the true nymph appears. It has the limbs more deve-

loped ; the legs are 0'045 millim. in length, and show their articu-

lations very clearly ; the antennae, although smooth and ringed by
ten small lines, show by transparence the mouiliform antennae of

the perfect insect forming in their interior ; in a fortnight the perfect

insect bursts this third envelope and rejects it again by the posterior

fissure. Then appear the points of the two white filaments secreted

by the insect, and which lengthen daj- by day ; finally the elegant

little animal escapes backward, runs along the stems of the maples
in search of the females, copulates, and dies. It is then the female's

turn to surround herself with a cocoon and to fill it with eggs,

which will give origin to the next generation.

—

Comptes Rendus,

February 20, 1882, p. 499.

Note on Euripus consimilis of Westwood.

By Arthur G. Butler, F.L.S., F.Z.S., &c.

I have just received from Mr. J. Wood-Mason an interesting paper

upon the Le[)idopterous genera Earipas and Peatheinciy the illustra-

tions to which are admirably faithful.

In this paper Mr. Wood-Mason has been unfortunate enough to

fall into error, owing chiefly to the brevity of Westwood's diagnosis

of E. consimilis. It runs thus :

—

" Diadema consimilis, Westw., nov. sp.

" Northern India. CoU. East lud. House.
'• Diadema alls albis, anticis costa, venis, strigis tribus obliquis limbo-

que apicali nigris
;
posticis albis, venis anguste, limbo apicali (albo-

Ann. ct- Mag. N. Hist. Ser. 5. Vol. ix. 28
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maculato) nubilaque transversa abbrcviata pone medium, nigris

;

his subtus ad basin macula parva chermcsina notatis. Exp. alar,

antic, unc. 3jL."'

It would be supposed from the above description that the ground-

colour of the wings in this species was pure white ; the fact that a

pure white form does exist in the N.E. Himalayas would convince

any Lepidopterist living in India that such was the case. I believe,

however, that had Westwood been describing the Darjiling type ho

would have said " alis niveis " rather than the more vague " albis."

The typo of E. connmilis, which is now in the collection of the

British Museum, is of a yellowish cream-colour, not deep enough for

" straw-coloured ;" it differs from the white form represented by
Wood-Mason in nothing but its yellower colour, in which character

it i)erfectly agrees with its male ( E. halliroihins). I suspect it to be

a dimorphic species ; and if so, it would be a mistake to regard the

snow-white variety as a local race and give it a distinctive name.

In the case of E. meridionalis, however, the pattern as well as the

colouring (" straw-coloured," W.-M.) differs not a little ; and
therefore his name Avill stand for this race.

The yellow colour of Westwood's type is not due to age, but is the

tint most j)revalent in specimens of Earij^iis ; were it caused by
time it would be rather stramineous than of the pale creamy-sulphur

tint which it is. Moreover, of all the examples which I have seen

of this species, in both sexes (and I have seen a good many besides

the four yellowish ones in our collection), only one female, obtained

from Dr. Lidderdale's series, is, as Mr. Wood-Mason says, " pure

and dazzling white."

Descriptions of Spirostreptus from Marlagascar.

By A. G. Butler, F.L.8., F.Z.S., &c.

By a singular lapsus calami^ I iind that I have used the term
"nuchal plate" in place of "first dorsal segment" in all three de-

scriptions (' Annals,' April 1882). The " nuchal plate " is a convex

and usually elliptical shield between the head and the first dorsal

segment, and is present in all the species of ZqJironia and Sp)luvro-

theriam. It is the part naturally described next to the head ; and
this may perhaps account for my blunder.

The Alcyonaria of the Bay of Marseilles. By M. A. F. Maeion.

The investigation of the Alcyonaria collected by the ' Travailleur

'

during the expeditions of 1880 and 1881 has led me to prepare a

summaiy of tlie Coelenterata of this group, observed by me during

the last twelve years upon the shores of Marseilles. The species

are numerous ; and it seemed to me that the indication of their

distribution at the various depths would be an important document
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towards the coming investigations. In the present note therefore

I shall enumerate the forms captured in our bay in gradually de-

Bcending from the shore to a depth of 200 metres.

A. Littoral Zone, indiuUng the Meadows of Posidonia Caulini.

—

Although the Alcyouaria are not usually littoral animals, we find

three species pretty abundantly in the zone that fringes the shore

and extends to a depth of 20 metres. These littoral Alcyonjjria are

of small size, and belong to the family Cornialarinae.

llJdzoxoiia rosea., Ph. sp. The corms of this species occur pretty

frequently attached to stones a few decimetres under water along
the shore of Cape Janet. They are also met with, but more rarely,

on the rhizomes of the Posidoiiice, at a depth of 15 metres, at some
points on the shore of the isle of Katonneau.

Clavidaria crassa, M.-Edw. (Conmlaria crassa). The Cornnlaria

crassa figured in the * Regno Animal ' is a true Clavidaria without

any cuticular covering, but furnished, on the other hand, with an
abundance of sclerites. In the J3ay of Marseilles Clavidaria crassa

abounds on the rhizomes of the Fosidoiii(e of the creek of Ratonneau

at a depth of 2 or 3 metres. Some corms of the same species not

bearing more than three or four zooids, and presenting only a pale

tint, have been observed at much greater depths (110 metres) at-

tached to fragments of shells, beyond the bay, to the south of the

Isle of Riou. The reproduction of this species takes place in June.

The male colonies difier from the female in the length and sleuder-

ness of the polypes. The ova, enveloped in a rather dense mucus,

are borne at the extremity of the zooids, after the fashion of the

ova of Dasyclione Incidlana. It was upon this species that Kowa-
levsky and myself in 1S7U observed a very distinct total segmenta-

tion, the formation of a planula, and the histological differentiation

of an ectodermic pseudomesoderm, not passing through the stage of

a cellular blastodermic lamella.

We have no zoological information as to the Neapolitan Clavidaria

named C. ochracea by Gr. von Koch (Morph. Jahrb. vii. livr. 3,

1881). This Alcyonarian perhaps does not differ from the one here

cited.

Cornularia cornucopice. This species is easily recognizable by ita

little cornets secreted by the ectoderm, and resembling the protec-

tive tubes of the Tuhiporce. In the Ray of Marseilles it is associ-

ated with Clavidaria crassa; but it is always rarer, and does not

appear to quit the meadows of Zostera.

B. Maddi/ and Sandij-muddy Zone bei/ond the Zosterte.—The
meadows of Posidonice are sometimes margined by mud or muddy
sand, sometimes by coralligenous gravels. The muddy spaces

abound particularly in the north-western region of the bay ; and

there the depths vary from 30 to 80 metres. The Alcyouaria hold

an imi)ortaut place in the fauna of these stations.

Alci/oni urn 2)(ilmatiiyn, Vail. Very abundant. All the corms be-

lon"' to the typical form, the base of which is prodnccd into a long

peduncular stalk, destitute of zooids, and buried in the mud. It

was coUecU'd in the Ray of Riscay in 1880,



408 Miscellaneous.

VeretUlam cynomoriam, Pall. Does not t[iiit the muddy bottoms.

Frequent near the lie de Maire and the Goudes at 18 and 20
metres. Descends to 80 metres in the north-western region, to-

wards the mouths of the Ilhone. Taken in the Bay of Eiscay.

Pteroides griseum, 13ob. The most abundant Pennatulid on our

coasts. Inhabits the mud of the north-west, outside the isles of

llatonneau and Pomegue (60-80 metres). Some individuals pene-

trate into the sandy mud to the south of Pomegue. The two
varieties, hrevisjrinosa and lonylspinosa, are represented ; but the

second is the more frequent.

Pennatula rubra, Ell. Much rarer than the preceding,

Fennattda ].>]ios2-)liorea,'L. Very rare in the regions of Pteroides

grisexin,

Leptogorriia viminalls, Pall. The muddy and sandy-muddy bot-

toms are not the ordinarj- stations of the (iorgonias ; but along the

north shore, from L'E.stague to Mejean, wo find, at 40, 50, and 70
metres, a Gorgonia with slender branches, which I identify with

Lepto(/orgia vbniualis. It is attached sometimes to the sliells of

Pectttncidi, sometimes to stones or to tiles dropped from the lighters

of 8aint-Henry, The branches are sometimes very long and not

much ramified, drooping; in other cases the polyparyis more spread

out, like a fan.

Gorgonia graminea. Lam. Very rare. A few small polyparies,

scarcely ramified, are associated with the Leptcgorgin',.

tSi/mpodinm coraVoides, Pall. On Leptogorgia vhmncdis.

C. Zone of Gravels, Sands, and Coralligenous Submarine Pocl's.—
From 30 to 70 metres. Shores of the isles Pomegue and Paton-

neau. Submarine rocks off Montredon. Deep reefs of Mangespeu.

Around the Zosterce at Carry, Podesta, and lliou. Station of Coral

and Gorgonias.

Gorgonia graminea, Lam. Very abundant, and sometimes, espe-

cially at Eiou, forming very large polyparies.

Gorgonia verrncosa, Pall. Less abundant than the preceding.

The sarcosoma is often of a fine yellow colour.

Muricea 2>^ucoinus, Lin. Hare. Coralligenous bottoms of Riou

and Podesta.

Coralliwn rubrum, Costa. Isle of Tiboulen ; around llatonneau.

From the Cap Couronno to Carry. lliou.

Sympndium coralloides, Pall.—On all the Gorgonias.

Paralcyonium elegans.—On incrusted Algse. llatonneau, off Mon-
tredon, Eiou. Pretty frequent.

Alcyonium pahnatum, var. acatde, Marion. This form, which

will be considered by some zoologists a true species, I have described

in the ' Eevue des Sciences Naturelles.' It is characterized by its

incrusting base furnished with zooids, and by its dense tissues

closely packed with strong spicules.

D. Muddy Sands of the open Sea, at depths from 100 to 200
metres.—The Alcyouaria diminish rapidly in importance in propor-

tion as we quit the bay and descend towards the great depths. The
coral makes its appearance at some rocky points,—for example, to
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the south of La Cassidague. Alciionium palmatum is found to the

east of lliou, at 90 and 100 metres, in a very fine muddy sand. The
s])ecimens belong to the pedunculate form of the muddy bottoms

;

the tissues, however, are denser. Among the Pennatulids we no

longer meet with Pteroides griseum : Pennatula rubra and P. jylios-

phorea alone persist. Some individuals approach the variety Pen-

natula phospliorea aculeata. A variety of Glavularia crassa some-

times occurs.

It may be as well to remark, in conclasion, that this list, although

including fifteen species, does not contain all the Alcyonaria indi-

cated in the Mediterranean. Hitherto we have obtained only frag-

ments of Moi)sen elonr/ata in the great depths, and we have not yet

seen upon our shores Virr/idarla, Fiinicidina, KoplwheJemnoa, or,

lastly, StylobelemnoH pusiUus, which, however, issues from the

Mediterranean, and occurs iu the Bay of Biscay.— Comptes llendus,

April 5, lb82, p. l»8o.

Alteration of Generic Names.

We have been requested to publish the following alterations of

the names of certain genera recently proposed in Capt. Broun's
' Manual of New-Zealand Coleoptera' *, they having been previously

used either in that order or in other branches of zoology.

Melanochroa for Cydomorpha.
Geochus for Geophilvs.

Phorostichus for Pachi/odon.

Dermothrius for Pachypeza.

Bydora for Pachycephala,

Inosomus for Stenopus.

Priates for Priatelus.

Mcthemns for Capnodcs.

Acrantus for Homarus.
Incentia for Tndecentia.

On the Development of the Ganglion and of the ''Ciliated Sac " in

the Bud of Pyrosoma. By M. L. Joliet.

The organ in the Ascidia known as the vihratile pit, the anterior

tubercle, the olfactory organ, or the ciliated sac consists altogether,

as is well known, not only of a vihratile cavity, but also of a canal

which follows on it and loses itself, as was first shown by M. de
Lacaze-Duthiers, in a glandular mass subjacent to the nervous
ganglion.

An olfactory function has generally been ascribed to tliis organ ;

nevertheless various hypotheses have been advanced as to its nature
;

* This work waa reviewed in the 'Aunals' for May 1881, p. 412.

—

Ep.
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and finally M. Julien, after describing its structure in various As-
cidia with great care, has regarded it, iu agreement with M. E, Van
Beneden, as representing the hypophysis of the Vertebrata.

The investigations which I have been making for two winters

upon the anatomy and gemmation of Pi/rosoma, some results of

which I have already communicated to the Academy, have led me
to study the structure and formation of the ganglion and the pit in

that Tunicate. It seems to me that the facts that I have been able

to ascertain must throw some light on the question.

The ciliated pit or sac of Pi/rosoma has been very well described

by Huxley. According to that author it consists of an elongated

canal applied along the median line against the branchial surface of

the ganglion, probably terminating ctecally behind, opening in front

into the branchial sac by a scarcely dilated orifice, and presenting a

small projecting tubercle in its middle region.

I may add that the walls of the canal are formed by a cubical

epithelium destitute of cilia, that a few cilia and two or three flagella

occur only quite at the entrance, at the point of union with the bran-

chial sac, and that the median tubercle is formed by an aggregation

of small rounded cells arranged around a diverticulum of the canal.

The whole organ evidently represents the duct of the gland of the

Ascidia ; the anterior ciliated part corresponds to the vestibule ; and

the median tubercle seems to me to represent a rudimentary gland.

In describing the formation of the vibratile pit in the bud of Py-

rosoma, Kowalevsky expresses himself as follows:—" The wall of

the branchial sac forms a small depression, which represents the

first trace of the vibratile pit ; this pit sinks a little into the gan-

glion, which consists of an aggregation of cells. At this period the

nervous si/atem has lost its primitive canal-like form, and consists of

an elongated aggregation of rounded cells, in the midst of which we
no longer perceive more than a feeble indication of the original

cavity." This description, as we shall see, is very far from the

truth ; for the ganglion, properly so called, does not present a cavity

at any moment of its existence, while the primitive neural canal

retains its cavity, which is nothing else than that of the ciliated sac.

The section of the very young bud given by the Russian natura-

list is correct ; and I have been able to ascertain that what he calls

the first trace [or rudiinent'] of the nervous system, represented at

the base of the stolon by a simple train of cells, becomes converted

a little later into a canal ; the constriction which separates the

future zooids from one another finally converts it into a pyriform

vesicle.

Does this vesicle afterwards become obliterated to form the gan-

glion, as supposed by Kowalevsky ? By no means ; it continues to

enlaro-e for a long time ; its cavity dilates and its walls thicken

gradually. Subsequently, and in buds which are already advanced,

its posterior wall thickens still more, and from it separate some

round cells which are placed between the vesicle and the ectoderm.

The posterior wall then resumes its original thickness, and remains,
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like all the rest of the wall, composed of easily recognizable cubical

cells. The rounded cells, now interposed on the outer side, com-
mence an active proliferation in all directions, and quickly form an
oval aggregation, which begins to push inwards, towards the anterior

wall, the posterior wall of the vesicle, which thus becomes com-
pressed.

The oval aggregation of cells is nothing but the ganglion properly

80 called, which has only to become enlarged and to extend beyond
the sides of the vesicle in order to re; Jize the adult state. As to the

vesicle, which always retains its walls in their integrity, and with
their histological structure so different from that of the ganglion, it

has only to open at the bottom of a slight depression of the branchial

sac, which advances towards its superior extremity, in order to con-
stitute the ciliated sac of Huxley.

From this description we see that the primitive nervous canal, the
Nervenrohr, which was supposed to form the ganglion directly by
its obliteration, is nothing but the ciliated sac, the canal of the sub-
nervian gland which gives origin to no nerve ; and the ganglion
properly so called only proceeds from it indirectly, and only appears

at a very late period.

Such are the positive facts that I have been able to ascertain in

Pyrosoma. What remains for me to say is only an induction which
needs to be verified, but which appears to me to be founded upon
sound arguments. Pyrosoma, notwithstanding its relations with the
Thaliaceaj, is, by its general organization, a true compound Ascidian

;

it is therefore allowable to think that the neural canal observed in

the larvfe of Ascidia, and the ccnhral vesicle, which is only a part of

it, may, as in Pi/}'osoma, be merely the rudiment of the canal of the
subnervian gland.

This opinion is the more probable because the anterior portion of
this canal opens in the Ascidian larva also into the branchial sac

and the ganglion properly so called is formed at its posterior part,

although its mode of origin has not been exactly ascertained.

Although we know the origin of the subnervian canal, at least so

far as Pyrosoma is concerned, we have said nothing of its functions.

Without having yet any positive evidence, I believe, with the
majority of authors, that it really acts as a sensory organ, and pro-
bably an olfactory organ. It may be objected that there is no
nerve ; but the posterior wall of the canal is applied so directly

against the branchial surface of the ganglion, that it is very difficult

to assert that some nervous fibriUa?, not longer than the thickness of

a cell, do not directly traverse this wall ; it is not towards the vesti-

bule that we must seek for these nerves, but at the bottom of the
canal, or in the gland, which is perhaps only an organ destined to

amplify the sensations.

At any rate, if we have a gland here, its canal is not an excretory
duct; for, besides that it is easy to see (as has been done by all authors)
that in the living animal the movement of the cilia is directed to-
wards the canal, and not outwards, one can easily ascertain, as I
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have done often enou^li, especially in the Sal2^cc, by diffusing parti-

cles of Indian ink in the water, that the current produced by these

cilia is also directed towards the bottom of the pit ; for all the parti-

cles are soon accumulated there.

—

Comptes Uendus, April 5, 1882,

p. 988.

The Devdoimunt of Limulus. By Prof. H. N. Moseley, F.R.S.

Prof. Moseley has published the following note on this subject,

with reference to Dr. Packard's paper, reprinted in the present

number of the ' A.nnals '
:
—

In a criticism published in the ' American Naturalist ' for A])ril

1882 on Prof. Pay Lankester's recent most able memoir, entitled

" Limidas an Arachnid," Mr. A. S. Packard, whose most important

researches on Lbnulns are familiar to all zoologists, and to whose
courtesy I am indebted for a copy of his criticism, after stating other

grounds which lead him to differ in opinion from Prof. Lankester

as to the close relationship of the king crab and the scorpion, quotes

in his final paragraphs extracts from published letters written by
my late lamented friend and shipmate, E,. von Willemoes-Suhm,

from on board H.M.S ' Challenger,' at the Philippine Islands and

Japan, in February and May 1 875, concerning certain Arthropod

embryos which he had had under observation at Zamboangan, and

which ho then supposed to be the larvfe of Lunulas rotundicauda.

As Yon Suhm and I worked together for more than two years daily,

with our microscopes within two feet of one another, wo naturally

discussed all that we did and observed in common, and we frequently

talked about these supposed Limulus embryos, and looked at them
together. It is as well, therefore, since the statements concerning

them are being made use of to assist in disproving the position as-

sumed by Prof. E. van Beneden, Prof. Lankester, and others as to

the Arachnid nature of Limuh^s, a position of the strength of which

I am myself persuaded, that I should state in print that, long before

his death, Yon Willemoes-Suhm was completely convinced that ho

had been misled as to the larvte, and told me tliat he felt sure they

were not those of Limulus at all, but belonged to a Cirriped of

some sort. I some time ago told my friend. Prof. E. van Beneden,

who inquired on the matter, that such was Von Suhm's final conclu-

sion ; and I also long ago told Prof. Lankester ; and this is no doubt

the reason why no reference to Yon Suhm's letters was made by the

latter in his memoir.
It must be remembered that the only evidence in favour of Yon

Suhm's XaiijiUus larvae being those of Limidus lay in their general

appearance, which simulated to some extent that of an adult Limu-

lus, and in the fact that they were caught with the tow-net in

Zamboangan harbour, a locality at which Limulus rotundicauda

occurs.

—

Nature, April 20, 1882.

Oxford, Api-il 15.
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On two new 'Mmidis. from Tasmania. By
Olufield Thomas, F.Z.S., British Museum.

AmonPt the considerable collection of Australian Miirida3 in

the British Museum are the two following new rats from

Tasmania, for the first of which I have found it necessary to

create a new genus, which I propose to Ccill

Mastacomys *, g. n.

Like Afus^ but with the molars enormously bi'oadened and
of somewhat different pattern, and with fewer mammse.

Mastacomysfuscus, sp. n.

Fur extremely long and soft
;
general colour dark greyish

brown both above and below, the hairs being bluish slate-

coloured for the greater part of their length, with their tips

light brown above and nearly white below. Ears coloured

like the back. Tail and upperside of feet clothed with dark
brown hairs, those on the former not lighter below. Skin of

both feet and tail very dark-coloured.

Ears rather large ; tail shorter than the head and body.
Hind feet with the fifth toe reaching just to the base of the

* /ioo-ra^, tho chewing-orgau, the jaw, from fxaa-dofiai, to chew.

Ann. & Mag. N. Hist. Ser. 5. Vol. ix. 29



414 Mv. O. Thomas on nexn Tasmanian Muridai.

fourth. Sole-pads five on the fore feet and six on t]ie hmd.
Mamma3 only four, there being no pectoral and only two
inguinal pairs ; these latter both quite close to the vulva.

Ca?cum large, about 3 inches in length.

Skull and incisor teeth of ordinary murine proportions ; but

the molars most remarkably broad and heavy, the anterior

ones each more than half as broad again as the palatal space

between them. Their pattern also, as shown in the woodcut
(fig. 2), is somewhat different from that of true Mus^ as there

are three cusps to the middle lamina of the first and the ante-

rior lamina of the second tooth only.^ These third cusps,

"which are external, are very small, while the internal ones are

unusually large. Third molars remarkably large, as long as

either of the preceding teeth. Front edge of the anterior

zygoma-root (woodcut, fig. 3) markedly concave. Anterior

palatine foramina very narrow, extending backwards to be-

tween the middle of the first molars. Supraorbital edges

without marked ridges.

For dimensions see below.

The type and only specimen of this interesting form is an

adult female in alcohol, presented to the Museum in 1852 by
Mr. Ronald Gunn.

It is worthy of note that externally this rat is almost exactly

similar to the next species, an animal also from Tasmania, so

that an examination of the skull is needed to distinguish the

two forms.

The second species is a member of the restricted genus
Ifws, and I propose to call it, on account of the velvety

nature of its fur,
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Mus iieluttnuSj sp. n.

Fur excessively long, soft, and velvety, almost like that of

a Chinchilla in texture. General colour above a peculiar

yellowish olivaceous gvey, the hairs, which are nearly 1 inch

long, being dark slaty grey for nine tenths of their length,

with their extreme tips yellow. There are also many longer

black hairs intermixed with the others. Belly bluish grey,

the bases of the hairs light slate-colour and the tips dirty

white. Ears, feet, and tail uniformly dark brown.

Skull rather light and slender, with well-marked supra-

orbital ridges. Front edge of the anterior zygoma-root slanting

in all three specimens, thus differing from all other Australian

rats, in which it either projects forward above or is strongly

concave below (see woodcut, fig. 4).

Of this species two skins and a skeleton were presented to

the Museum in 1877 by Mr. A. Simson.

Dimensions.

Mastaeomys ficscus,

2 in alcoliol.

in.

Head and body 5 -GO
Tail 3-70

Hind foot 1-22

Forearm and hand 1'55

Ear-couch, length 'OS

Muzzle to ear 1*30

Skulls.

Mastaeomys fuscus, Mus velutinus.

type. Skull of ft. Oftheskeletou.
Greatest length 1-42 1-34 1-30

Breadth across zygomata . . -84 -71 -OS

Length of lower jaw .... -98 -SB -80

Nasal bones -51 -52 -46

Breadth between orbits . . -17 -20 -21

Anterior palatine foramina. "30 '25 '25

Incisors to first upper molars "35 -37 -36

Upper molar series "39 -30 -29

Besides these two species, the British Museum possesses
specimens of two other rats from Tasmania, namely Mus fus-
cijjesy Waterh., and a species closely allied to, if not identical

with, Mus lineolatus, Gould. All four are long-haired rats of
about the same size and proportions, with very similarly

coloured fur ; but they are all readily distinguishable by the
29*

Mhs veluiinus
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characters of the skull and dentition. Mus tasmanie7isis,

Kreti't *, " a new species of land-rat discovered by Mr. George

Masters on the banks of the Ouse river," is no doubt one of

these four
;
but even if the type is found to be the same as

one of the species here described, Mr. Krefft's name for it

cannot stand, as no description whatever has ever been pub-

lished of it.

XLV.

—

liemarhabh Forms of Cellepora and Palythoa from
the Henegamhian Coast. By H. J. Carter, F.R.S. &c.

[Plate XVL]

Cellepora senegamliensis^ n. sp, (PI. XVI. fig. 1, a~v.)

Zoariura asteroid, many-armed, about 2^^ inches in diameter,

Avith a large hole at the base of the arms (PI, XVI. fig. I).

Composition calcareous. Stracture hard, firm. Colour white,

spotted with greenish brown. Consisting of ten cylindrical

arms, variable in form, size, length, and position, some-

times bifurcated. Built upon a depressed, turbinoid, littorine

shell, over the whole of which—with the exception of the

aperture, which is subcircular, about l-3rd of an inch in

its longest diameter, and still remains open (fig. 1, a)—the

polyzoon has grown. Arms solid, composed throughout of an
aggregate of white or colourless cells (zooecia) , heaped together

irregularly in the form mentioned, mixed with others of a

greenish-brown colour, which, grouped together, retain a radi-

ating (? spiral) arrangement from the axis (which is also com-
posed of the same coloured cells) to the surface (fig. l,/*'),

where they terminate in subverruciform gentle elevations

(fig. 1, hh)y varying in size from 1 to 2-12ths of an inch in

diameter, and disposed more or less quincuncially about the

same distance apart, but chiefly collected at the extremity

of the arm. Zooecium conical and erect, or oval and recum-

bent (fig. 1, c c c c) ; orifice circular, constricted unequally, the

smallest ]iart (sinus) posteriorly (fig. l^ddd and 7»), margined

by a smooth, round, even rim, bordered in front by two or

more tubercles (fig. 1,^, and behind by a prominent conical

rostrum (fig. 1, A), against which the sinus rests more or less

per])endicularly (fig. 1, ^')
; furnished with a chitinous opercu-

lum. Surface of the cell covered witli a branclied anastomo-

* Fauna of Tiipmania, p. ^ (1808).
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sing structure in relief, radiating to the circumference (fig. 1, u)

from thesummit of the rostrum,which is thus grooved (fig. l,^(j),

forming a reticulation whose interstices are respectively perfo-

rated by a hole furnished with a circular membranous dia-

phragm (fig. l,v)', interstice irregular in size and form, sur-

rounded by three or more tubercles (fig. l,s). Ooecium
globular, smooth, overhanging the orifice, which is thus more
or less perpendicularized by it (fig. l,f). Avicularia lan-

ceolate, numerous, variable in size, situated in the angular
intervals left between the cells (fig. l^eeeee). Zooecium in

some parts covered with a minute calcareous granulation

(V pellicle), especially over the rostrum, not even excluding the

chitinous operculum of the orifice (fig. 1, t). Size of specimen

2^ inches in diameter from tip to tip of the longest arms
;

largest arm I inch long by half an inch in diameter at the

base.

Hab. Marine.

Log. Coast of Senegambia, West Africa.

Obs. The most striking characters of this species are its

asteroid form and spotted surface. Perhaps the colour of the

dark parts may arise from an excess of chitine, as it is gene-
rally transparent and diffuse. The zooecia composing them
do not appear to differ from the rest, excepting in their

prominence and more recumbent position, which, affording

the best view of the surface of the cell generally, has been
taken for the typical illustration (fig. 1, c) ; while those bear-

ing the ooecium (fig. 1,/) apjiear to be confined to the colour-

less and more erect forms, which, situated in the depressions

between the verruciform or coloured portions, are thus most
protected. There is, of course, a great variety in the minor
detail of the cell, as might be expected in an acervuline mass
heaped together irregularly; but the main characters are those

above given. Probably the cavity of the shell on which the

Polyzoon has grown was once tenanted by a hermit crab

{Pagurus) , which, from the inconvenience of the weight accu-

mulating around him, may have left it to the mercy of the

waves, whereby his commensalist perished, and the specimen

got to the shore, where it was picked up for preservation.

Conjecturing what must have been the size of the Par/urus,

compared with that of the shellj it does not seem unlikely

that the burden on the former, or its own increase in size, or

both combined, may have led to the desertion. Certain it is,

however, that the aperture of the shell would not have been

preserved if a Pagurus had not taken possession of its cavity,

since there is no shell-substance left in contact with the

zoarium for some distance inward from the orifice, although
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sufficient remains in the interior, as determined by the section

of another but inferior specimen, registered 22. 8. 76. 5, to

show what the form was.

Palytlioa seyiegainhiensiSj n. sp.

(PL XVI. fig. 2, a-c, and fig. 3, a, h.)

Polypary consisting of four or more stout clumsy arms,

bent downwards asteroidly from an arched summit, under

which and on one side is an aperture representing that of the

shell on which the Palytlioa had grown (PI. XVI. figs. 2 and

3). Composition siliceo- arenaceous. Structure subfirm, gritty.

Colour light brown. Arm irregular in shape, about 7-12ths

of an inch thick in its most cylindrical part, simply rounded

at the end (fig. 2, 5), or expanded and flattened (fig. 3, h).

Aperture elliptical, about 8-12ths by 3-12ths of an inch in

its greatest diameters (fig. 3, a). Surface uniformly covered

with a great number of papilliform eminences (fig. 2, a),

more or less in juxtaposition, slightly raised above the com-
mon level of the poly))ary, circular, and about 3-24ths of an

inch in diameter, with a 12-})licated aperture in the centre

more or less open, leading to a cavity beneath about the same
in depth sunk into the polypary, and presenting the remains

of at least twelve mesenteric lamella?; thus the cavity bears

the proportion of 3 to 14-24ths of an inch when compared
with the thickness of the cylindrical part of the arm, which
otherwise is composed of pure sand (fig. 2, c). Polyp too

much desiccated for description. Size of specimen about

2| inches from tip to tip of the longest arms ; height of the

summit of the arch outside about 2^ inches, inside about

I inch.

Hah. Marine.

hoc. Coast of Senegambia, West Africa.

Ohs. Although the branched form of this polypary &c.

much resembles that of an Alcyonium^ yet the arenaceous

composition and general appearance is more like that of a

Palytlioa, to which " subfamily " it must be relegated on
accouiit of the greater number of mesenteric lamella, which,

according to Milne-Edwards, " reste toujours a huit chez les

Alcyonnaires " (^Zoophytes: Coralliaires,' vol. i. p. 221). From
the polyps being only sunk into the polypary so much as to

be a little above the general surface, or rather, perhaps, from

the latter having risen to this height, it evidently belongs to

Milne-Edwards's division "AAA" {op. cit. vol. i. p. 305),

although a hranched form is not mentioned. The exjninded

and flattened ends of the arms of the illustrated specimen

(fig. 3, h)j for there are two very much alike, seem to indicate
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that they rested on the ground, while in the other specimen

they are all simply rounded, like that of fig. 2, h. The same
remarks apply to the shell on which the Pglythoa had built

its structure as to that of Cellepora senegamhiensis^ excepting

that it appears to have been still more depressed, and, from the

smooth shining surface of the portion remaining in the inte-

rior, as exposed by a section of the uuillustrated specimen,

registered 12. 3. QS. 4, together with the elliptical aperture, to

have been one of the Naticidai.

General Ohservations.

The specimens from which the above descriptions have been

taken belong to the Liverpool " Free Public Museum ;" and
there are two of each, so that I have had one of each to sec-

tionize for the internal structure, while the best of each has

been retained entire for illustration, which, together with the

sections, will henceforth be returned to the museum for refer-

ence. The most remarkable part about them in a physiogno-

mical point of view is that organisms so widely separated in

the animal scale should, in the same locality, viz. the Sene-

gambian coast, present the same peculiarities of growth,

which, so far, appears not to have been noticed in any other

part of the world. There are two specimens of Cellepora

senegambiensis in the British Museum ; and 1 think that I

have seen it figured in some old work, but cannot remember
where.

EXPLANATION OF PLATE XVI.

Fi(j.\. CcUepora seneyamhieyms, n. sp. Zoariiim, natural size, a, hole

representing the aperture of the shell on which the zoariuin has

been built; hb, coloured portions on the surface; i', section

of an arm, showbig the same in the interior ; c c c c, group of

cells or zooicia, with their accompaniments, all maguitied on the

scale of l-48th to l-l80Uth inch ; del d d, oritice ; e e c ee, avicu-

laria
; /, ooecium ; (j //, rostrum ; /*, front view of rostrum «fec.,

more magnified, viz. on the scale of l-48th to 1-OOOOth, inch ; i,

sinus of orifice ; k, orifice ; /, front part of cell or zorecium ; m,
orifice and sinus closed by operculum, and «, avicularium, on

the same scale ; o, diagram (on the same scale) to show calca-

reous granulations in p, ?-pellicle, on some parts of the zoarium
;

q, surface without the granular growth ; r, circidar diaphrag-

matic hole in the interstice ; s, tubercles on the border of the same

;

t, operculum covered with the granular gi'owth ; u, branched
structure in relief on the zocecium ; v, diaphragmatic hole in the

interstice.

Fig. 2. Pahjthoa senegamhiensis, n. sp. : lateral view, with part of upper
surface (nat. size), a, polyp-cells ; b, rounded end of arm ; c,

section of the cylindrical part of the arm, to show position and
relative size of polyp-cells.

Fig. t5. Pali/thoa senegambicnsia, n. sp. : under surface (nat. size). «,

orifice representing the aperture of the sliell on which the poly-

parv has ijeen built : b, fiatteiied end of arm.
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XLVI.

—

Descriptions of new Geneva and Species of Longi-

corn Coleoptera{J^?im\\(\iQ) from Madagascar. By CharleS
O. Waterhou^e.

The species here described were received from the Rev. W,
Deans Cowan, and belong to the same series as the other

Longicornia recently described by me in this journal {ante^

p. 326). They were collected in the neighbourhood of Fiana-

rantsoa.

Lamiidae.

LASiot;ERCis, n. gen.

General build of Dicliostates. Antennas shorter than the

body ; the hrst joint elongate, gradually but not much enlarged

towards the apex; the third joint scarcely as long as the first,

the fourth about the same length as the first, the following-

joints much shorter. Thorax transverse, with a conical

tubercle in the middle of the side, and with two rather acute

tubercles on the disk. Elytra oblong, rather de])ressed at the

suture, shoulders nearly rectangular ; each elytron with a

strongly marked, slightly oblique elevation near the scutelluni.

Legs stout, the tibiae with a tuft of hair on the outer edge at

the apex. Intercoxal process of the prosternum very broad,

arched. Mesosternum rather broader, sloping down.

This genus shoidd be placed next to lianova, with which it

agrees in the form of the sterna, but difiers in the elongate

basal joint of the antenna?, in the curious prominence at the

base of the elytra, &c.

Lasiocerci.s fisciata, n, sp.

Nigra, toinento fere alLo deuse tecta ; antcnnis, froute, thoracis

disco, elytrorum fascia regioneque seutellari, fcibiarum apice tar-

sisqiie uigris.

Long. 6 lin.

The bases of the third and following joints of the antennae

are whitish ; the joints are beset with few but long black

hairs. The thorax has a small round black spot at each

anterior angle ; the discoidal area (including the dorsal tuber-

cles) is black, Avitli a slight mixture of brown posteriorly ; this

mixture of black and brown also occupies the space between

the basal elevations of the elytra. Near the apex of the elytra

there is a broad black fascia, having its basal margin angu-
lated and margined with purer white ; there is a small black

spot about the middle of the side, and immediately below this,

on the disk of the elytron, is a very small raised brown dot^
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vvheuce a slight costa commences and extends into the black

fascia. The pro- and mesosterna and the abdomen are nearly

black.

DiADELiA, n. gen.

Antennae longer than the whole insect, slender ; the basal

joint elongate, nearly cylindrical, as long as the length of the

thorax ; the second and third joints together as long as the

lirst, the foiu'th joint one third longer than the third, the fol-

lowing joints rather shorter and sixbequal. Antennal tuber-

cles slightly raised and widely separated. Thorax transverse,

angularly enlarged at the middle, and furnished with a strong,

not very acute, tubercle ; there is a slight swelling immedi-
ately beliind the anterior angles ; and on the disk there are two
moderately distinct obtuse tubercles. Scutellura of moderate

size. Elytra at the base nearly twice as broad as the base

of the thorax, and four and a quarter times the length, gradu-

ally but considerably narrowed posteriorly, distinctly flattened

at the suture } the lateral margin incrassate and very clearly

defined ; the apex of each elytron obliquely truncate. Inter-

coxal process of the prosternum rather narrower and arched.

The mesosterum a trifle broader, almost conically produced
anteriorly, perpendicular in front. Apical segment of the

abdomen flat, trapezoidal, gently emarginate at the apex.

The female has the antennas only a little longer than the

whole insect ; in the male they are much longer.

This genus should be placed next to AmblestMs^ Th., from
which tiie form of the mesosternum will alone be sufficient

to distinguish it.

Diadelia hiplagiata, n. sp.

Fusca, pube fusca griseaquc dense vestita ct variegata ; elytris pube
grisea vestitis, plaga communi basali triangulari et altera lateral!

fuscis.

Long. 7 5 lin.

The mixture of grey and brown pubescence on the underside

of the insect and on the legs is about equal ,• but on the
abdomen the grey prevails largely. The grey colour on the
head and thorax is less conspicuous ; and the antennae are

almost entirely brown. The elytra are pale greyish, Vvith the
base brown 5

and on each elytron, about the middle of the
side, is a large brown patch, somewhat trapezoidal in form
but rounded towards the suture

; halfway between this and
the apex there is a slightly oblique dusky line ; there is a
line of pale brown dots along the suture ; and a little way
removed from the suture another similar line may be traced
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but the dots are smaller
;

tlie basal region is strongly but
not very closely punctured, and there are also numerous
minute black punctures traceable over the surface. The
antennas are sparingly beset below with rather long hairs.

The surface of the thorax is uneven ; on the disk, rather in

front of the middle, are two obtuse slightly raised tubercles

;

and behind these a third one, much less distinct, may be traced

in the middle.

The above description is taken from the male. The female

example is rather more uniform grey ; the brown at the base

of the elytra is scarcely visible ; and the dusky line near the

apex is wanting.

Lepturidse.

Dysmathosoma, n. gen.

Head as broad as long, rather flattened ; muzzle extremely

short ; eyes rather prominent laterally, coarsely granular,

slightly emarginate in front, not supported posteriorly by the

cheeks ; antenna! tubercles slightly raised, widely separated.

Antenna? robust, reaching rather beyond the middle of the

elytra, situated considerably in front of the eye; the basal

joint moderately elongate, thick, slightly bent, much nar-

rowed towards the base; the second joint small and trans-

verse ;
the third and fourth subequal, nearly as long as the

first, but more slender ; the fifth to ninth joints subequal, all

distinctly longer than the fourth *. Thorax scarcely broader

than long, slightly constricted immediately behind the ante-

rior angles, with an obtuse not very jDrominent tubercle at

the side, rather in front of the middle; behind this the sides

are parallel ; disk with two oblong-ovate swellings rather

before the middle, and smaller round ones at the base. Scu-

tellum moderately small, triangular. Elytra at the base

twice the width of the front of the thorax, gradually but not

much narrowed posteriorly, flattened on the back, rounded at

the apex. Intercoxal process of the prosternum very narrow,

so that the coxee are nearly contiguous posteriorly, arched.

Mesosternum not very wide, sloping in front. Metathoracic

parapleura moderately broad at the base, gradually acuminate

posteriorly. Abdomen with the apical segment rather flat,

triangularly notched at the apex. Legs very robust; the

femora very thick, somewhat narrower towards the base,

rather suddenly emarginate below at the apex. Tibiai some-

what enlarged at the apex ; the middle pair with two strong-

spurs at the apex ; in the posterior pair one of the inner

* The teutli and eleveutb joiui^^ are wauling in the specimen described,
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angles is produced into a spur-like process ; the other inner

angle is furnished with an acute spur.

I think this genus must undoubtedly be placed among the

Lepturidse, although it is quite unlike any thing in that family

known to me. The structure of the antenna3 is nearest to

that in Uhamnusmm^ but the joints are all rather longer ; the

structure of the sterna and abdomen also agree well with that

genus, except that the prosternal process is more sloping

posteriorly. "^fhe eyes, however, are very finely granular,

and are not supported posteriorly by the cheeks, in which
characters it agrees with some other Madagascar Lepturidoe

;

and, on the whole, it appears to be best placed near Enthy-
mms, Waterh.

Dysmathosoma picipes^ n. sp.

Nigrum, pariim uitidum, brevissime grisco-pilosum ; antennis pedi-

busque rufo-piceis ; elytris piceis subltevibus, vitta impressa

discoidali et altera apicali griseo-pubescoutibus.

Long. 104 lin.

The head is closely and very finely punctured. The
thorax is smooth, except along the front margin and in the

space between the dorsal swellings, where it is closely and
very finely punctured. The elytra are smooth and shining,

with a few punctures scattered over the surface ; there is a
slight impression at the base within the shoulder ; on the

disk near the suture is an elongate narrow impression, and at

the apex there is another similar impression, but shallower.

The surface may perhaps be at times entirely clothed with

greyish-white pubescence ; but in the specimen described it

is only in the impressions. The metasternura has a deep
impressed median line ; it is, as well as the four basal seg-

ments of the abdomen, sparingly punctured ; the apical

segment is more thickly and more finely punctured.

XLVII.

—

Description of a neio Species o/'Mautidai.

By FiiANCis P. Pascoe.

Callimantis eximia.

C. capitc prothoracequo sordide luteis, tegminibus fulvo-viridibus

;

alls autico miuiatis, postice purpurco-fuacis, albo-veuosis, extua

pellucido-limbatis. Long. lU hn.

Hah. Para.

Head and prothorax dull fulvous, the latter about half as

long again as the breadth of the head ; antennaj very slender,
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black ; tegmina fulvous green ; wings with a pellucid border

gradually narrowing posteriorly, the anterior quarter minia-

ceous red, the remainder purplish brown (except that at the

base there is a reddish tinge), the veins white ; abdomen dull

yellowish, glossy
; legs greenish, anterior coxa paler.

In the British Museum this elegant little species bears the

MS. name C. venezuelce^ Bates ; but, as it is now shown to

extend beyond Venezuela, I have not adopted that name. I

took a single specimen by sweeping among some low bushes
in a naturally open space probably a mile or so long, and
about half that breadth, with the primajval forest all around,

a mile or two beyond the little village of Nazare, near Par,4
;

but, although I returned to the spot several times, I never

succeeded in finding another.

This species will be figured in an early number of ' Aid
to the Identification of Insects.'

XLVIII.

—

Note on the Classijication of the Homoptera.

By Fkancis p. Pascoe,

Considerable difterence of opinion exists as to the relative

value of groups below the rank of orders among tiie Insecta;

and nowhere perhaps is it more remarkable than with the

Hemiptera *. Entomologists in the middle ages, ^. e. from

about 1830 to 1860, were content to divide the Homopterous
section of them, exclusive of the Phytophthiria or Sterno-

rhynchi, into three families, while the Heteropterous section

had eleven (Amyot and Serville, 1843). Now we have

at most five families of the former; but how many of the

latter I am not prepared to say, Messrs. Douglas and Scott,

in their ' British Hemiptera-Heteroptera ' (1865)^ having not

less than sixty-five families for the comparatively few species

of these islands alone. For most these so-called families only

rank as subordinate groups ; but the fact shows how widely

opinions differ. In my little work on Zoological Classifi-

cation (2nd edit. 1880) I proposed thirteen familcs f for the

* Hemiptera was one of the four orders into which Liniiasus divided

the Insecta iu the first edition of his ' Systema Natnra3 ' (17oo). Fabii-

cins in 1775 proposed the term Ryugota for tlie same order (now Rliyu-

chota").

t Wrongly Cephalelus and Uhypa were placed under Oercopidas instead

of lassidee. It is true that this approximation is substantially the same

as Walker's (Brit. Mus. List Iloniop. 6.37 ct seq.). Phenax seems to lie

between Cixiida^ and Lystridte ; Uktiiaplwra has the cephalic prolonga-

tion of Fukoridce.
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Iloraoptera ; and as these do not exactly correspond with

either the families or subfamilies or tribes of modern writers,

I have thought it desirable to throw their characters into

a tabular form. It will be seen tliat the Phytophthiria, in-

cluding- the Aphides, scale-insects, &c. are not here included

among the Homoptera. They belong to a lower type, and

their habits are very different. Claus, however, is the only

modern writer, I believe, who raises them to the rank of a

suborder, equivalent to Heteroptera, Homoptera, and Mal-

lophaga. Thripidaj (forming the order Thysanoptera of

Haliday) are apparently of higher rank ; but they have not

ill modern times been regarded as a distinct order.

In the Table below I have added parenthetically certain

names which are found in books, but which seem to me to be

unnecessary.

Males strldiilaut, or with a drumming-apparatus
{Stridulantia) Cicadid.t:.

Males not stridulant.

Autenufe inserted below the eyes (Subferi-

conies).

Eyes in a cavity of the cheeks {Cam'geni).

Exterior margin of the tegmina transversely

veined (Stri(jiinar(jines) Flatid.^.
Exterior margin of the tegmina not trans-

versely veined [Niidimaryines).

Head prolonged anteriorly Fulgobid.'e.
Head not prolonged.

Pro- and mesothorax together rhom-
biform IssiD.^.

Pro- and mesothorax not rhombiform.
AntennfB elongate, passing beyond

the cheeks Derbid^.
Antennae not passing beyond the

cheeks.

Anterior Avings transparent .... CrxiiD.B.

Anterior wings not transparent. . Lystrid.b.
Eyes not in a cavity of the cheeks (P/atiir/eni) TETTiooMEXRiDiE.

Antennas inserted in front of the eyes {Anferi-

cornes).

Prothorax prolonged above the abdomen

(
Cornidorsi) Mrmbbacidje.

Prothorax not prolonged [Planidorsi).

Posterior tibiae with a double row of

spines (iSem'pcdcs)

.

Ocelli situated on the anterior part of the

head Iassidje.

Ocelli more or less on the vertex.

Jiodjr elongate Tettigoxiid^.
Body broadly ovate Lkdhed.e.

Posterior tibiae without a double row of

spines {Lcevipedes) Cercopid^.
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XLIX.— Tlie Sponge-fauna of Norway ; a Report on the

Rev. A. M. Norman''s Collection of Sponges from the Nor-
icegian Coast. By Prof. W. J. SoLLAS, M.A., F.R.S.E.,
&c.

[Plate XVII.]

[Coutinued from p. IGo.]

Tetilla cranium (contiuued).

Before proceeding to the description of the next sponge it

will be necessary to add, by way of appendix, a- few words on
the generic designation of this species. I had indeed hoped
that its title Tetilla was inalienably joined to it ; but unfortu-

nately that is not the case, since it is not the type of the genus.

This place is occupied by T. euplocamus^ O. S., on which, in

in 1868, the genus was founded. This species, indeed, en-

joys a name which cannot be changed, but not T. cranium •

let any difference of generic importance be discovered between
it and the type, and T. cranium must find a new generic

name. The existence of such a difference has already been

proclaimed by O. Schmidt, who regards the possession of an-

choring filaments by T. e^iplocamus^ jiolyura^ radiata, and
snbmersa as a generic character, uniting them together, to the

exclusion of T, cranium. As a matter of course, T. cranium
should receive a new generic name ; but, as a matter of fact,

the new name has been found for the type and its congeners,

while the old one is retained by the residual T. cranium.

Whatever special advantages this plan may possess are

counterbalanced by its contravention of a recognized custom,

and its consequent tendency to throw our nomenclature,

which is based on recognized custom, into confusion. The
oftener general rules are broken the less binding do they

become; and the natural result is anarchy. The taunt of

being a "purist" in these matters is a reproach to glory

in ; for till we have the absolute despot, desired by a writer

in ' Nature,' to regulate our terminology we shall do well

to make the best use we can of an existing substitute; and
that is loyal and implicit obedience to those few simple

rules which have approved themselves to the general sense of

biologists, and of which an excellent summary is given in the
' Stricklandian Code,' published under the approval of the

British Association. The practical application of this moral

excursus is obviously that Tetilla euplocamtis should retain its

generic name, and if a new one is necessary it should be found

for T. cranium. But I greatly doubt the necessity ; for the
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presence or absence of anchoring fascicles appears to me to be

of scarcely specific, much less of generic, importance ; indeed

I have now before me a sponge which in no detail of gross or

minute anatomy differs from Thenea WalUchii {Wyville-

Thomsonia)^ except 'that it is entirely devoid of the usual ap-

pendages. So far as this character goes, therefore, I see no

good grounds for separating FangophiUna from TetWa^ and
would therefore reunite them. In that case Tetilla (Sollas)

would comprise Tetilla, Sdt., Craniella, Sdt., and Fango-
pMlina^ Sdt. ; but it is quite possible that the distinction

between Tetilla and Oraniella, asserted by Schmidt, in the

absence of a rind in the former genus, does really exist, and
that T. cranium has been wrongly included in Tetilla, its true

place being with Craniella. But if T. cranium be taken from

Schmidt's Tetilla there remain only in that genus T. pohjura^

euplocamus, and radiata, all of which are provided with

anchoring tails. By amending the definition of the genus so as

to make it include as a character the possession of " tails,"

all necessity for a new name will disappear, since the residual

species of Tetilla, left after the removal of T. cranium^ are

just those which Schmidt includes in Fangopliilina. Thus, if

Craniella prove distinct from Tetilla, we have, on Schmidt's

own showing,

Craniella+ T. cranium =^ Craniella.

Tetilla— T. cranium=Tetilla=^Fangophilina.
It only remains to include Fangophilina sid)mersa in our

list of Tetilla, and to add a species of Bowerbank which I

had previously overlooked. Continuing from page 161,
we have

14. Tetilla suhmersa, 0. S. Spong. Meerb. Mexico, 1880,

p. 73, pi. X. fig. 3. Carib. Sea.

15. T. unca, Bwk. P. Z. S. 1872, p. 118, pi. v. figs. 7-10.

Hammerfest, 150 fms.

Tetractinellidae, Marshall.

Externa, Sollas.

Leptochrota, Sollas.

Thenea, Gray.

Thenea WalUchii, Perceval Wright.

Synonyms.

1870. Tiniyville-Thomsonia Wallichii, Perceval Wright.

„ Stelletta aguriciformis, O. Schmidt.
Dorvillia ayaricifonnis, Kent,
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1871. Thenea WaUichii, V. Wright.
1872. Tetliya ar/ariciformis, Kent.
187.J. Tisiphonia a[/anrifoniiis (Kent), Wyville Thomson.

Literaturp:.

(i.) 1858. Tethea muricata, Bwk. MS. Phil. Trans, pi. xxv. f. 18.

(ii.) 18G2. Tethea muricata, Ewk. MS. Phil. Trans, pp. 782, 79-3, 820,

pi. xxxi. fig's. 14, 15.

(iii.) 18(37. Thenea muricata, Bwk., Gray, Proc. Zool. See. p. o41,

(iv.) 1800. Tisiphonia, u. <?., W. Thomson, MS. Phil. Trans. 159,

p. 712.

(V.) 1870. Wifville-Thomsotiia JVa/lirhii, Perceval Wright, Q. J.

Micro. Sci. vol. x. p. 7, pi. ii. (Jannarv).

(vi.) 1870. Stelletta ac/ariciformis, O. Sclimidt, Atl. Sp. F. p.

pi. vi. f. 12 (May),

(vii.) 1870. DorviUiaacjariciformis, Kent, Month. Micros. Jonrn. p. 29.3,

pi. Ixvi. (December),

(viii.) 1871. DorviUia ayariciforviis, Kent, Ann. & JNIag. Nat. Hist,

vol. vii. p. o7.

(ix.) ? Thenea WaUichii, P. Wright, Zool. Rec. 1870.

(x.) 1872. Tethya muricata, Bwk. Proc. Zool. Soc. p. 11.5, pi. v.

figs. 1-6.

(xi.) 1872. Tethya (u/aricifarmi!^, Kent, Ann. & Mag. Nat. Hist. vol. x.

p. 209.

(xii.) 1873. Tisiphonia agariciformis, Kent, W. Thomson, The Depths
of the Sea, pp. 74, 107, fig. 7.

(xiii.) 1878. Tethea muricata, Bwk., Carter, Ann. A: JNIag. Nat. Ilist.

vol. ii. p. 174.

(xiv.) 1880. Tisiphonia, W. Thomson, Carter, Ann. & Mag. Nat. Hist,

(xv.) 1880. Tisiphonia ar/ariciformis, O. Schmidt, Spong. d. M. v.

Mexico.

The nomenclature of this interesting sponge is marked bj
misfortune more than falls to the common lot. Since it was first

described twelve years ago, it has received no less than six

different generic and three specific names, has been identified

with species generically different from it, and placed in families

of strange kin, only to be expelled as an intruder. Its history

is bound up with that of another but closely allied species,

Tethea muricata, with which, as it obtained earlier notice than

Thenea Wallichu, we shall commence our account. Bower-
bank (i.) mentions T. muricata as a MS. name in 1858, when
describing and figuring its characteristic spinispirules or

" elongated stellates," as he termed these flcsh-spicules ;
in

1862 (ii.) he again refers to it, this time adding a figure of its

dermal membrane, crowded with spinispirules and reduced to

a net-like appearance by the abundant presence of pore-open-

ings ; he likewise mentions the presence of bifurcate-ternate

spicules with remarkably long and acute rays, which help to

form the .skeleton-fasciculi, and lie with their heads expanded
beneath the skin. The amount of information which Bower-
bank thus incidentally accords us of this MS. species is con-
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siderable ; and it would be a nice point to determine how far,

after his published figures and description, it could be re-

garded as a merely MS. name ; into that question I have
fortunately no need to enter. That T. muricata differs in a
marked manner from other described species of Tethya is,

however, already quite clear; and Gray (iii.), who had a real

knowledge of the sponge, so cleai'ly perceived this as to make
it the type of a new genus, which he named Thenea^ and thus
defined :

—

Fam. 3. Tethyad.^.

Thenea. Sponge massive.

Spicules :—1. Simple, not ijrotruded beyond tlie surface.

2. Large, furcate, teruate, with expanded long
acute rays.

3. Elongate, stellate, projecting beyond the
surface.

Thenea vmricata, Bwk. ih. i. pp. 25, 108, figs. 35, 304, 305. Norway,
Vigten Isl.

In this definition I recognize as correct the statement that

the sponge possesses acerate and bifurcate-ternate spicules

and elongate stellates—a collocation of forms so different from
that which obtains in any other sponge known in Gray's
time as to make the generic distinction founded on it a matter

beyond dispute. Moreover, lest it should be objected that

the genus rests on a MS. species, I would submit first tliat

Gray, by thus bringing together Bowerbank's scattered

references and figures, and by adding thereto, as further infor-

mation, the presence of acerate spicules, did virtually raise

Thenea muricata from the rank of a ]\IS. to that of a de-

scribed species ; and next, if this be not admitted as a matter

beyond question, that there is no reason why, upon occasion,

a genus should not be defined before a species. If the parti-

cular information which would enable us to define a species

be not forthcoming, while the general characters which are

available for generic distinction lie ready to hand, there can
be no reason, beyond a superstitious adherence to custom (not

recognized convention), which shall prevent us making good
use of them. Thenea^ therefore, is a well-grounded generic

title applicable to all such sponges as possess a spicular com-
plement like that defined in this connexion by Gray.

Gray's definition is not unmixed truth ;
thus, we know now,

in direct contradiction to Gray's statements, that the sponge
is not massive, that some of the acerate spicules do project

beyond the surface, and that the spinispirules do not*. Seri-

ous as these errors undoubtedly re, they are in no way fatal
j

* Or do so only iu dried specimens as a consequence of shrinking.

Ann. & Mag. N. Hist. Ser. 5. Vol. ix. 30
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they render it necessary to amend the definition, but fui-nish

no excuse for expunging the name of the genus. If every

badly -defined genus were liable to a change of name, syste-

matic zoologists might as well abandon the task of nomencla-

ture altogether.

Tn 1869, SirWyville Thomson (iv.), in his fine memoir on

HoJtenia Cmyenteri^ founded a new suborder, " Leptophloea,"

with Tisiplionia^ MS., cited as an example. What Tisiphonia

might exactly be, there was nothing given to show; the name
stands as a word of so many letters, and nothing more. We
shall find, however, subsequently that an unfounded attempt

was made later to turn it into something more ; but to this

we shall refer in due course : we proceed now to the direct

subject of this communication, Thenea WaUichii itself.

In 1<S70, Professor Perceval Wright (v.) gave a full and

faithful account of a beautiful little sponge which had been

obtained by Dr. Wallich from a depth of 1913 fathoms. This

sponge he named, with happy appropriateness, Wyville-

Thomsonia Wallichu, thus associating the names of the two

preeminent deep-sea investigators with the first-obtained

species of deep-sea sponge. It possesses the acerates, bi-

furcate-ternate spicules and spinispirules of Thenea, together

with large grapnels and some curious few-rayed (one to eight)

stellates, not mentioned in Gray's definition. One would thus

naturally be led to include it with Thenea, were it not for the

two forms last mentioned; and we have now to consider whether

these affbrd sufficient reason for generic distinction. If we
refer to the value placed on the presence or absence of grap-

nels in Qeodia and Stelletta, we shall find that they never

serve for more than specific distinction ; moreover, if it be

allowable to go beyond Gray's definition and consult the actual

specimen of Thenea muricata, we shall find that grapnels are

not wanting in it. Then there only remain the pauciradiate

stellates ;
and these alone will not by any one be considered

sufficient to distinguish as different genera species which re-

semble each other in every other important character. Thus,

unless some considerable undiscovered difference exists between

WyviUe- Thomsonia WaUichii and Thenea muricata, we must
be content to regard the former as a fellow species with the

latter, and so to name it, as Professor Wright (ix.) himself

now asserts it should be named, Thenea WaUichii.

Three months after Professor Wright's paper appeared,

Oscar Schmidt partly described a similar sponge obtained

from a depth of 178 fathoms off Florida ; he figured some of

its spicules, the grapnels and spinispirules, and named it

tSteUetta agariciformis. A SteUetta it certainly is not, as it
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lacks tlie cortex which is essential to that genus ; on the

other hand, it agrees fundamentally with Thenea, and may be

called, at this stage of our argument, Thenea agariciformis.

Again in 1870, December of that year, Mr. Saville Kent
(vii.) described quite independently a sponge in all respects

identical with that mentioned and labelled by O. Schmidt.

Kent's description is good and fully illustrated, perhaps a

little too fully, as he includes certain extraneous sexradiate

spicules as proper to the sponge, an error which he was the

first to correct (viii.). Kent named his sponge Dorvillia

agariciformiSj choosing, by a quite accidental coincidence, the

same character for specific designation as Schmidt had done

previously. According to the fortune which seems to wait

on nomenclature, we might therefore expect the species would

turn out to be different ; but, notwithstanding, they are cer-

tainly the same.

In the note (viii.) which followed his first paper, Kent states

that Thenea WalUchn is an embryonic form of T. agarici-

formisj a view accepted by Wright and by spongologists

generally. Since, however, Wright's figures of the large few-

rayed stellates differ somewhat from those given by Kent, it

appeared to me that a loophole was left open for error ; and I

was led therefore to compare the type specimen of T. Wal-
lichii * with Kent's figures and witli mountings of the usual

agaric form. The result is to show, in a most satisfactory

manner, that no sort of real difference exists between the two

species : T. agaricformis is larger and has a well-marked

agaric form with a specialized poriferous area, while T. Wal-

Uchn is of a globular form and without an evidently specialized

poriferous area ; these trifling differences are unquestionably

due to a difterence in age. Though young. Professor Wright's

specimen is not embryonic—at least no more so than a child of

six is, compared with an adult man. It is considerably ad-

vanced in growth ; for my smallest specimens of young Thenea

WalUcliii measure only 0'0146 inch in diameter, and this is

0'075 inch, or more than five times as large across.

As Wright's species is certainly a good one, and as it takes

precedence of Schmidt's by some three months, that of the

latter must, by the most fundamental rule of nomenclature, be

suppressed ; we then have

Wyvilk-Thomsonia Wallic/m, Wriglit. 1

Stelleita agaricifai-mis, 0. S. \ = Thenea Wallichii, Wright.

Dorvillia affariciformis, Kent.
)

* For the loan of this valuable type my thanks are due and heartily

tendered to Mr. C. Stewart and the Council of the Royal Microscopical

Society.

30*
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We now retuvn to T/ienea micricata, of which at last, in

1872, Bowerbank (x.) published a full and illustrated descrip-

tion ; and so closely in general appearance and in the size and

form of its spicules was it found to resemble Thenea WallicMi,

that Bowerbank declared his conviction that they were one

and the same species. His manner of viewing- the relations

of the two specimens, Kent's and his own, is, however, in the

light of further knowledge, somewhat amusing, since he con-

siders Kent's specimen mutilated, the upper portion having,

he says, evidently been torn away from the base, causing

the part described to assume a form very much like that of

an agaric ; and he adds that the filiform anchoring appen-

dages have very much the appearance of being some of the

skeleton-fasciculi of the sponge drawn out of the basal portion

at the time of its mutilation. Kent (xi.), in a " Note on

Tetliea muricata, Bk., and Dorvillia agariciformis^ Kent,"

argues against the identification of the two species, resting his

case on (1) the agaric form oi Dorvillia {Tli.) Wallichu, (2)

its possession of fascicles of anchoring-spicules, and (3) of

quadriradiate flesh-spicules (more correctly pauciradiate stel-

lates). With reference to the first two distinctive characters,

I may confess that I do not place great reliance on them : T.

muricata is not unlike T. Wallichu in general form ,* and the

agaric form of the latter is not constant. Some of J\Ir. Nor-

man's specimens which possess anclioring fascicles and all the

spicules proper to the species show no trace of the agaric

form ;
again, the anchoring fascicles, though usual, are not

constant. Other of Mr. Norman's specimens with the agaric

form and the proper spicular com])lement of T. Wallichii are

entirely devoid of anchoring filaments or of any sign of them.

The third character cited by Kent is more important : the

curious quadriradiate stellates (to be hereafter described) are

abundant and characteristic in T. Wallichii] and since

Bowerbank did not meet Kent's objection by replying that

they also occurred in his specimen, we may conclude that they

were not present ; and hence so far we must admit the specific

distinction of Thenea muricata and T. Wallichii.

In 1873 we again meet with Tisiphonia^ a passing mention

being made of Tisiphonia agariciformis^ Kent, by Sir Wyville
Thomson (xii.) in the ' Depths of the Sea.' The suborder
" Leptophloea " appears to have* slipped the memory of its

author, as he speaks of the species he liad given in its illus-

tration as " that pretty little hemispherical corticate form."

An excellent illustration of the general form of the species

accompanies this notice.

In 1878 Carter (xiil.) published a '' Note on Tethea muri-
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cata,^ in which, after an examination of specimens, he asserts

the identity of T. muricata with T. Wallichii. The particular

grounds on which this statement is made are not given, how-
ever, nor is any attempt made to reply to Mr. Kent's objec-

tions
; so that one could hardly regard the matter as settled *

I therefore wrote to Mr. S. O. Ridley, of the British Museum,
asking him to favour me by examining the type specimen of

l.\ muricata^ with a view to determining whether it does

possess quadriradiate stellates or not. I have to thank him
for a valuable letter in reply, and particularly for the following

statement, which I venture to quote:—"I have been carefully

through with a high power the seven slides which represent

the type specimen of Tethea muricata, and find nothing which
seems to represent the quadriradiate described and drawn by
you in your letter and figured by Wright, of which I have
now seen specimens by examining our slides of ^Dorvillia

agariciformis^ probably representing the type of that species."

After Kent's remarks and this explicit statement I consider

that we must regard T. muricata and T. Wallichii as distinct

species. In tliis connexion it is worth noticing that the

quadriradiate stellates are the last spicules to appear in the

development of T. Wallichii; so that very young examples of

this species are not distinguishable from T. mur-icata.

In the " Note," Carter further states that Normania crassa,

Bk., Hgmeniacidon jylacentula, Bk., and Eccionema compressa,

Bk., are no other than various forms of T. muricata. In
order to enable me to examine the truth of this surprising

statement, Mr. Norman placed in my hands the type specimen
of N. crassa, together with various other specimens, not types,

and a type specimen of H. p)lacentula. I find that all these

specimens, including both supposed species, agree in every
essential detail with one another, but that they are generi-

cally different from Thenea, though otherwise nearly allied to

it. This was precisely what Mr. Norman predicted. They
are without the bifurcated ternate spicules and the grapnels

of Thenea, and, on the other hand, possess in abundance a

small fusiform roughened acerate which is absent from
Thenea. Moreover the structure of their dermis is completely

different ; in Thenea it is supported by the long rays of the

bifurcated ternates, in Normania by horizontal fascicles of large

fusiform acerates, with an occasional triradiate or quadriradiate

spicule. These difierences are suflicient to support the generic

distinction of Normania and Thenea ; but that they are

closely allied is shown by the similarity in the character of

their mesodermic tissue, and by the presence in both of the

same form of spinispirula ; both likewise are Leptochrota3.
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In 1880 Carter (xiv.) again refers to T. muricata, retracting

some of his previous statements, as when he admits the

specific value of the differences between T. WaUichn and

2\ muricata ; and he still rightly maintains the specific identity

of N. crassttj H. ])lacentula^ and E. compressa.

Perhaps the most striking contribution made in this com-

munication to nomenclature is the attempt to impose Tisi-

phonia upon it, the claims of Thenea^ to say nothing of

Wyville-Thomsonia and Dorvillia, being wholly ignored.

Thenea has precedence of this MS. name by two years ; and

Wyville-TJwmsonia and Dorvillia were fully defined and

illustrated three years before the first figure of Tisiphynia^

unaccompanied by generic diagnosis, was published in a

popular book.

Finally, Oscar Schmidt (xv.), in a work bearing 1880 as

the date, also adopts the name Tisiphonia, and relies on its

rooting fibres as the characteristic feature by which it is dis-

tinguishable from Stelletta. If it were possible to establish

the genus on this character (and I am confident it is not), the

claims of Tisipthoiiia to recognition would not be enhanced

thereby, since with Thenea out of the way there would still

remain Wyville-Thomsonia and, perhaps with still stronger

claims, Dorvillia to be disposed of; and till genera are

named by one man's caprice this will not prove an easy task.

Again, if my contention so far should fail, then I will put in

argument the fact that the name T'isiphonia has already been

twice preoccupied, once by a butterfly [Tisiphone), and again

by a reptile {Tisiphone), and is therefore unavailable.

But, finally, the generic value attributed by Schmidt to an-

choring filaments has no existence in the case in point. Amongst
]\lr. jSorman's sponges there is a specimen of T. WalHchii,

which in no single feature differs from the ordinary type

except in one, that, namely, which Schmidt has come to regard

as of generic importance. No naturalist would make a different

species of it ; and yet it has the misfortune to be without an-

choring fibres. The distinction of Thenea from Stelletta is not

trifling ; it is sharp and obvious. The spicules of the two are,

it is true, similar, except that the former is characterized by a

spinispirule in place of a stellate; but this difference is just

as useful in classiflcation as that between the globate of Geodia

and the Stelletta stellate. The»real difference lies, however,

as Sir Wyville Thomson perceived in 1869, in the absence of

a crust in Thenea, which widely separates it from the Stelletta

series. Cither differences almost as great are also known—the

clear gelatinous character of the mesoderm, so different from the

grey granular mark of Stelletta, for one, and the vesicular

character of the water-canal system for another.
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General Form.—If we imagine a round or oval tureen,

with a conical cover overlapping it at the edges, and the foot

produced into a number of descending rootlets, we shall have
a good idea of the general form of a symmetrically-grown
and adult example of Thenea WalUchii. The part corre-

sponding to the cover we shall call the upper half, that to the

dish the lower half of the sponge ; and the space between
them overlapped by the edge of the cover we shall call the
" equatorial recess." The upper half is usually conical, with

a circular oscule at the apex ; near the base it curves over

into a convex overlapping edge, which covers, as the edge of

a thatched roof does the eaves, the rounded annular inflection

which we term the equatorial recess. The lower half, which
is usually either more or less hemispherical or conical, is pro-

duced into a number of descending conical processes, from
each of which issues a root as a single fibre, which afterwards

frays out into a white woolly-looking tuft by the separation

of its component spicules. Variations, greater or less, from
the general form are very numerous : the equatorial recess,

which in the most symmetrical forms extends all round the

sponge, in others frequently fails to do so, being interrupted

at intervals, through which the upper and under surfaces pass

insensibly into each other ; sometimes it is confined to one

quarter of the circumference ot the sponge, or even less ; and
in one specimen, in every other respect precisely like its

fellows, it is entirely absent. The roots vary in number : in

the youngest specimens they are never more nor less than

one ; in the largest of Mr. Norman's specimens there are as

many as twenty ; on the other hand, in one remarkable

specimen of average adult size there are no roots at all, nor

any signs of their ever having been present. The roots are

liable to be given off from abnormal regions : thus, in a speci-

men from North America, dredged between Anticosti and
Gaspe, they arise from one side of the sponge at a place where
the equatorial recess would usually be present, but which has

been suppressed here and on the adjacent margin, with a

compensating over-development on the side opposite ; this

arrangement would lead to the sponge being so anchored or

rooted that the equatorial recess, which is a special pori-

ferous area, would be the uppermost part of the sponge, while

the oscule would lie halfway down tire side, looking out late-

rally. A similar modification occurs in another specimen

from the same locality, but v/ith a slight difference, which
leads to the oscule being situated on one side of the sponge,

and the limited equatorial recess on the opposite side, while

the roots descend from what appears to be the base, but
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which corresponds really to the side of other specimens.

These last two specimens may be instances of a local variety,

which, however, I shall not dignify by a name, as Schmidt

has his T. fenestrata. The size of the sponge averages about

1-5 inch ill diameter by 1'2 inch in height; the rooting-fibres

extend downwards for 0-8 inch usually before fraying out.

Mr. Norman's largest specimen measures 3 inches by 2'5

inches in width and breadth, by 1"5 inch in height.

External Surface.—The outer surface of the sponge is

felted and. thatched by obliquely-projecting, long, slender,

acerate, and grapnel-shaped spicules. Round the middle of

the upper half, midway between the oscule and the lower

edge (tegminal edge we may call it, since it covers or roofs

over the equatorial recess) , the spicules, lying prostrate almost

parallel with the surface, point this way and that, and by
their intercrossing form a loosely-felted thicket above the

skin—the home of all kinds of animals, Foraminifera (some

form of which covers the surface with long strings of sand-

grains) , Ascidians, worms, and Crustacea. Above this zone the

spicules, still projecting obliquely from the skin, point directly

towards the apex, so that within a radius of half an inch from

it they form a close, regular, but inverted thatch, the free

ends of the spicules projecting upwards, and those immediately

around the oscule fencing it in with a forest of bristling

points. Below the middle zone the spicules proceeding ob-

liquely from the skin point directly downwards towards the

tegminal edge, beyond which they project in a fringe of long

line lashes ; the thatch is here in the right direction
; and the

fringe reminds one of the uncut straw hanging over the eaves

of a cottage. The lower half of the sponge is covered by
obliquely-projecting spicules, showing no regularity in direc-

tion, except opposite the tegminal edge ; here they point

upwards and intercross with the spicules descending from the

fringe, forming with them a defensive sieve of great efficiency.

Great variation exists in the distribution and disposition of

the spicules as just described ; sometimes projecting acerates

seem contined to the margin of the oscule and the tegminal
edge, or even to the oscular margin alone. Probably in some
of these cases the spicules have been lost since the specimen
was obtained ; in others, on the contrary, they seem never to

have been present. Owing to one or other of these causes,

i. e. abrasion or non-development, or to both, projecting spi-

cules are usually absent over a large part of the skin, the

outer surface of which is then clearly exposed to view ; it has
a greyish tint in spirit-specimens, is often nearly pure white
in dried ones. Examinuig it with a lens, we perceive the
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tlilu skin to lie immediately upon the extended rays of bifur-

cated ternate spicules, which, regularly overlapping, map out

the skin into a number of triangular spaces, most of which
are singly perforated by a circular pore 0'004 to O'Ol of an
inch in diameter. This arrangement is to be seen on both

upper and under halves of the sponge ; but in the equatorial

recess it is replaced by another. There the skin is separated

to a greater extent from the mass of the sponge by the under-

lying vesicles of the canal-system ; it is not supported by the

rays of furcate spicules, but fine threads, crossing it trans-

versely, strengthen, support it, and divide it into a number of

more or less oval areas, each of which is perforated by a

great number of closely-set pores, which reduces it to a fine

network (see Kent, xii. pi. Ixvi. tigs. 3, 4). Of spicules this

cribriform floor of the equatorial recess contains chiefly

minute spinispirules, and only occasionally quadriradiate

stellates.

On cutting the sponge across, one sees a greyish mass
enveloped in a thin skin, but without a cortex, traversed by
fascicles of spicules and a great number of vesicles ; the

vesicles lie in rows, longitudinally and radiately disposed.

The Canal-system.—The pores have been already described

as distributed generally over the whole surface of the skin,

including its conical extensions over the roots of the anchoring

fibres. They occupy the triangular spaces in the skin

mapped out by the overlapping rays of the furcate spicules

below it ; usually there is one pore to each space, rarely two.

In the equatorial recess the skin is divided into oval areas by
fibrous strings, and in these areas is so abundantly perforated

by pores as to be converted into a sieve-like net, in just the

same manner as described by Schulze in so many Cero-

spongife, and by myself in Tetilla^ as likewise occurs in many
Esperue, and probably also in a vast number of other sponges.

The curious way in which this cribriform poriferous mem-
brane occurs in a recess, while the rest of the sponge is per-

forated by single pores, reminds one forcibly of similar

arrangements in some of the Esjjerice. The pores, whether of

the recess or the general surface, lead directly into spherical

or ellipsoidal chambers or vesicles beneath the skin, the first

of a series of vesicular dilatations Avhich constitute the in-

current canal-system (PI. XVIL fig. 6). For in this sponge

the canals are not canals in the ordinary sense of the word,

t. e. not continuously open more or less tubular channels, but

a succession of vesicles, which seldom open into each other

except by narrow sphinctrated orifices. Thus, in a linear series

of vesicles representing a canal in other sponges, every
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vesicle possesses at least two sphinctrated orifices, one putting-

it in communication with the vesicle behind, and the other

with that in front—every vesicle, that is to say, except those

beneatli the pores ; for the pores are not provided with sphinc-

ters. The openings into the flagellated chambers are also

without sphincters. While two is thus usually the least

number of sphincters apparent in a vesicle, a greater number
is not uncommon, since, when a lateral series proceeds from

a main line, equivalent to the branching of a canal, the first

vesicle of the secondary series communicates with that from
wliich it proceeds by a sphinctrate aperture ; and thus, as one

vesicle of a larger series may bud off, as it were, more than

one subsidiary series, it may exhibit four or more sphincters

in its walls—two about the communications with vesicles

of its own order, and two or more about the communications

with vesicles of a lower order. The subsidiary series of

vesicles bud off others, and these again others, till the ultimate

vesicles are reached which communicate with the flagelhited

chambers. In this way the size of the vesicles diminishes

from 0*015 inch in diameter, which is the average of those in

the main series, down to and 0"005 to O'OOl, which is that of

the ultimate smallest vesicles.

The flagellated chambers (PI. XVII. fig. 15) are spherical

or ellipsoidal sacs communicating by a large circular pore,

0'0032 to 0'006 inch in diameter, with the ultimate incurrent

vesicles, and by a wide mouth, from 0'00G4 to 0'009G inch

across, with the ultimate excurrent canaliculi. In size they

average 0"001 inch in diameter, and thus agree with the

similar chambers of the Geodina generally, and of Tetilla and
such Esi^eruB as I have examined. This uniformity in size

is in striking contrast with the differences which distinguish

the chambers of the Chondrosia3 and the Cerospongiai ex-

amined by ScliLilze, and leads one to suggest that it may
result from close genetic relationship.

The excurrent canaliculi lead directly into the nearest

vesicle of the excurrent system, about Avliich the flagellated

chambers are clustered in a concentric layer (PI. XVII. fig. G,/").

Excepting the canalicular form of its ultimate branches,

the excurrent exhibits the same vesicular cliaracter as the in-

current system.

The oscule is a more or less circular opening, averaging
0*1 inch in diameter, usually situated in the midst of a gently

rising conical eminence; its circular margin is thickened into

a lip or annulus of a bluish translucent cartilaginous ap])ear-

ance ; and immediately outside this is a surrounding fringe of

long acerate spicules. The oscule leads into a wide excurrent
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canal or oscular tube, transversely constricted by extensions

inwards of its walls, but not so completely as to acquire a

vesicular character ; the mouths of several tributary series of

vesicles immediately open into it ; and after proceeding for a

very short distance downwards, it completely disappears as a

tube, and is continued by several vesicular series, into which

it subdivides.

Notwithstanding its wonderful transformation, the canal-

system is evidently homologous with that of the more normally

constituted sponges ;
the sphincters which invariably occur at

the junction of any two vesicles are almost certainly an ex-

cessive over-development of the concentric rugaj which

characterize the canals of the Geodina and other sponges, and

which are more distinctly developed in the smaller branches

of the incurrent canals of Isops PJilegrcei (see antea^ vol. v.

fig. 1, p. 403). The first incurrent vesicle immediately

beneath the skin is situated in tissue characterized by the

absence of flagellated chambers, and is clearly homologous

with the ectochone of the Corticate. The second vesicle, so

far as its outer half, is similarly situated ; but its inner half is

brought into close communication with flagellated chambers
;

it thus represents an endochone and a subcortical crypt, while

the sphincter by which it opens into the first vesicle exactly

corresponds to that which we have termed the chonal sphincter.

It is easier to extract homologies from the modifications of

the canal-system than to find a use for them. Had the sponge

been a coast-dweller, subject to exposure between tides, one

might have regarded the vesicles and sphincters as a provision

for retaining a supply of water and thus guarding against

desiccation. But, so far from this, it is a characteristic deep-

sea form, exposed, as one would think, to but few changes of

condition.

The vesicular enlargement of the canals certainly gives

them a larger capacity and superficial area, with a corre-

sponding diminution of the quantity of tissue in the sponge:

the volume of tissue is here at a minimum, of the canal-

system at a maximum ; thus the advantage is on the side of

increased food-supply, while the (Quantity of tissue to be fed is

diminished. Furthermore, not oidy does the vesicular ar-

rangement permit of a larger quantity of water being present

in the sponge at any given moment, but it facilitates a rapid

passage of water through it ; and, taking this fact along with

the abundance of large pores all over the sponge, it would
appear as though the most characteristic features of the canal-

system were in special adaptation to a free and rapid water-

streaming. We might then expect to find the body of the
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sponge exceedingly well nourished and abounding in proto-

plasmic structures ; and y&i, when we come to study its histo-

logy, we shall find that it is distinguished, in marked contrast

with the Corticatffi, by the small proportion of its protoplasmic

contents, the great mass of the sponge consisting of a gelati-

nous matrix wliich, whatever its composition may be, is

certainly something very diflerent from proto])lasm. The
rapidity of the water-streaming is therefore probably connected

with the poverty in food-particles of the surrounding water, a

great deal of water having to pass through the sponge in order

to afford it sufficient nourishment.
The sphincters probably act as regulators to the water-

streaming, checking it when the water is more than usually

burdened with suspended particles, allowing it freer passage
when food is scarcer. They might also govern its distribu-

tion, closing the passage in some directions, opening it in

others, though, in the presumed absence of a combining appa-
ratus such as a nervous system would furnish, this seems
unlikely.

In connexion with the '^wide-openness" of the canal-system,

the small size of the oscule is worthy of note. It seems to

point to a rapid escape of the outflowing water, and its con-

sequent ejection to a considerable distance from the inhalant

surface. The relative size of the poral and oscular areas in

different sponges has never yet been made the subject of in-

vestigation, although it differs greatly in different species,

and must stand in close connexion with the physiology of the

water-streaming system. As a beginning, I have attempted

to determine, in the case of this sponge, (i.) the ratio of the

poral to the superficial area, and (ii.) the ratio of its total

poral area to its total oscular area. In order to make the first

determination, a specimen was taken from spirits and allowed

to drain till the edges of the open pores just became visible ; a

part of the surface with its pores was then accurately sketched

with the aid of an oblique reflector and under a magnification

of thirty diameters. We shall not need to trouble about the

absolute size of the pores, as we are only about to determine
a ratio. A given area of the drawing was next taken, and
the area of the pores in it calculated. I give the results

obtained in two instances. In the first

—

(i.) The area of the sjDonge-surface taken from the sketch

was 6 square inches.

(ii.) It contained sixteen pores, of which two had a dia-

meter of 0*3 inch, two of 0*25, two of 0*22, eight of

0-2, and two of O'l.
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The total area of tliese is 0'58216 square inch ; and

6 : 0-58216= 1 : 0-097,

i. e. 1 square inch of the sponge-surface contains 0"097 square

inch of pore-area.

In the second

—

(i.) The area of the sponge-surface taken (in the sketch)

was 1-5 square inch,

(ii.) It contained twelve pores, two of 0-2, two of 0-15, and
eight of 0-1 inch in diameter.

The total area of these is 0-14283 square inch ; and

1-5 : 0-14283 = 1 : 0-095,

a close correspondence for two quite independent determina-

tions, and remarkable considering the difference in the average

size of the pores measured in the two cases ; it would appear

tliat the smaller pores made up in number for what they lacked

in magnitude. Taking the average we obtain 0'096 : 1 as

the ratio of the poral to the general area ; and the number
0'096 may be called the pore-index of the sponge.

We have next to ascertain the relative size of the total

poral to the total oscular area. The specimen on which the

preceding observations were made measures 4-084 inches in

circumference and 0-8 inch in height ; it may be regarded as

formed by two equal segments of a sphere 0-9 inch in dia-

meter, each 0-4 inch high, and thus has a superficial area of

2-26 square inches, ]\J ultiplying 2*26 by 0'096, the poral

index, we have 0'172 square inch as the total poral area ; so,

if all the pores were to coalesce, they would form a single

aperture under one fifth of a square inch in area. This, how-
ever, is an underestimate, since no account has been taken of

the larger number of pores in the equatorial recess.

The oscule is 0-1 inch in diameter, or 0-007854 square

inch in area; and the oscular (O) is consequently to the

poral (P) area as

0-007854 : 0-172 = 1 : 22.

P
••• 0=22.

This number may be conveniently styled the poral-oscular

index. Its determination is here ])robably a little too low

;

but it suffices to show tliat, with an almost imperceptible influx

of water into the pores of the sponge, there may be a very

lively discharge from the oscule. A determination of the

P
value of — was made in a second specimen, unfortunately a
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dried one, so that the results are not trustworthy. The cal-

cuhition is as follows :—Total area 6*16 square inches, total

poral area consequently 0*59136 square inch ; area of single

P 0-59136
oscule 0*0416 square inch : rr= ,,

," ,,. =14'2. The small-
^ ' O 0-041b

ness of this number is probably due to the large size of the

oscule, consequent on its enlargement by drying.

To ascertain, further, whether any definite relation exists

between the general and oscular areas, and consequently be-

tween the poral and oscular areas, the largest of Mr. Norman's
specimens was examined. In form it approximates to a

hemisphere with a radius of 1*4 * so that its total area may be

taken as 1 8*475 square inches. It bears six oscules, giving

one to every 3*08 square inches of total area.

In the first examined specimen (see antea) we had 2*26

square inches to one small oscule, in the second 6*16 square

inches to one large oscule ;
taking an average from these we

have 4*21 square inches to each oscule. Though this is

sufficiently greater than the value found from the third speci-

men to prove that the relation between the general and oscular

ai-ea is by no means precise, it yet indicates some kind of

broad connexion which it may be worth while to further

investigate.

The Skeleton.—The large spicules of the skeleton are stout

fusiform, and slender filiform, acerates, simple and bifurcated

forks, and variously-shaped grapnels. The small spicules are

spinispirula3 of two kinds :— (i.) The stout fusiform sharp-

pointed acerates are the staple body-spicules 5 they measure

frequently 0*2 inch in length by 0*034 in breadth, and
appear sometimes to attain to as much as 0*5 inch in length.

(ii.) The long slender acerates, which project beyond the

general surface of the sponge, are seldom seen entire, so

that it remains doubtful in many cases whether they are truly

acerates or only the shafts of grapnel-spicules ; they may
reach 0*7 to 0*8 inch in length, (iii.) The commonest forks

(Kent (vii.), figs. 6, 7) are bifurcated ternates with exceedingly

long rays, the primary rays usually measuring about O'OJ

inch, and the secondary 0*047 inch in length ; the shaft varies

greatly, but is often 0*19 to 0*2 inch long
;
at a short distance

below the head it often undergoes a rapid diminution in thick-

ness, becoming almost filiform towards its proximal end,

something like a tap-root, (iv.) The forks {vide Bwk. (x.),

fig. 3) with undivided simple rays are frequent ; they are also

of very various sizes, 27 inch is a not unusual length for the

shaft, and 0*034 inch for the rays.

it is not unusual for bjth kinds of forks to have the rays
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rounded off at tlie ends, so that, instead of being long,

slender, and pointed, they become short, thick, and stumpy.

The proximal end of the shaft is sometimes rounded off in

the same way.

(v.) The grapnels (PI. XVII. fig. 4) are distinguished by
their long, sharp, usually straight rays, but there is great

variation among them in this and other respects ;
in one form

(fig. 4) the head of the shaft is scarcely at all thickened, and

the long rays start with a wide outward sweep ft-om it (at an

angle of 55° to 60°) and then somewhat abru]Dtly turn back-

wards and run more nearly parallel with it, frequently at an

angle of 18° to 20° ; in another form the shaft thickens

towards the head, which is thick and long, and the rays form

only short, stout, widely-diverging prongs (PI. XVII. fig. 14)
;

but there is every intermediate form between these two, and

many minor variations surrounding them ; in the expansion or

not of the shaft below the head, in the size and form of the liead,

in the length of the rays and the angle they form with the shaft,

there is great variety ; by far the commonest form, however, is

that shown at fig. 4, or some close approach to it. Those grap-

nels which lie entirely within the body are often O'l inch long-

in the shaft, with rays 0'0082 inch long ; those which extend

beyond it have not yet been observed entire, but have been

measured up to 0*34 inch in length, and probably in the entire

state they are sometimes not much shorter than 1 inch.

The development of the grapnels will be described in treating

of the young forms of the sponge.

(vi.) A not uncommon variety of large spicule remains to

be noticed (PI. XVII. fig. 3) ; it resembles the shaft of a

tern ate spicule, but instead of dividing it thickens club-like

at the distal end ; in some cases (fig. 17) a protuberance repre-

senting a rudimentary ray occurs on one side. These spicules

call to mind the club-shaped forms of Rhaphidotheca Marsltall-

Hallij and are either young forms of ternates, or ternates in a

state of arrested development, or abnormal forms of the fusi-

form acerate spicule.

(vii.) The smallest of the minute spicules are the spini-

spirulaj (PI. XVII. fig. 24) ; these consist of a straight or

curved shaft, from which spines arise along a spiral course

and project radially ; the spines are usually sharp-pointed and

smooth, but frequently also very finely roughened all over, often

with quite abruptly truncated ends. The shaft sometimes be-

comes very short ; and then the spinispirula is scarcely distin-

guishable from a minute stellate.

(viii.) The larger minute spicule appears to be a spinisjurula

reduced to a very simple form {v. Kent, vii. figs. 16, 17, 18).
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It most commonly consists of a very short straight shaft with
two long spines radiating from each end, the plane containing

the spines at one end being frequently turned at right angles

to that containing those at the other, a disposition wliicli

suggests a spiral arrangement, not otherwise discoverable in

the shaft. Almost as frequently, however, all four spines lie

in one and the same plane {v. Kent, vii. fig. 18). The num-
ber of rays varies greatly: sometimes only two appear,

giving us a bent acerate form
; often only three, the trirudiate

so formed closely resembling the characteristic spicule of the

Calcispongiffi
;
four is the commonest number ; but additional

rays are not uncommonly present, up to and possibly ex-

ceeding eight ; in instances where the number of rays exceeds

live the spiral tendency is more markedly displayed. The shaft

sometimes shortens and disappears ; and then the four-rayed

form resembles the quadriradiate of Dercitas {v. Kent, vii.

fig. 16). The fourth ray often appears as a sprout from one of

the rays of a triradiate. The sjnnes are usually sharply pointed,

but often become rounded at the ends (fig. 13) ; they are

smooth and only very rarely roughened. In size these

spicules vary enormously : the rays of the larger forms are

frequently 0-00o4 inch long, but they may reach 0"005 or

more ; in the smaller forms they are often no more than
0*00091 inch long. By multiplying the length of the rays

by 2 we get a close approximation to the length of the whole
spicule.

The minute spicules are scattered without apparent arrange-

ment through the sponge ; the large spicules, on the contrary,

lie in fascicles or short fibres, which radiate from the centre

to the surface, the rays of the forks spreading out beneath the

skin, and the heads of the grapnels lying close beneath them,

in the angle between the rays and their shafts. The forks

appear never to extend outside the surface of the sponge ; but

the acerates and the grapnels project a considerable distance

beyond it. The proximal ends of these projecting spicules

appear about each fibre a little below the skin (PI. XVII.
fig. 6); and the spicules, diverging from each other, pass out

in a conical pencil, having its apex pointing inwards. To-
wards the base one finds in addition numerous spicules con-

vo'ging from the middle of the sponge towards conical

papillaj, from which they emerge as single fibres ; here the

base of the cone is inwards ; the fibres afterwards open out to

form the terminal tufts of diverging spicules, the greater part

of which appear to be grapnels.

The Ectoderm.— niQ epidermis (PL XVII. fig. 32) is a

thin membrane everywhere investing the s^jonge, and bearing
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immediately on its under surface very definite minute round
nucleolated nuclei 0'000125 inch in diameter, each of which
is situated in the midst of a cluster of fine granules ; it is

clearly a layer of pavement-cells from which the cell-outlines

have disappeared. Very fine fibrils are usually apparent
Avandering over its lower surface ; they are probably the
tenuous ends of branching processes extended fi-om the cor-

puscles of the underlying connective tissue. The ectoderm is

continued inwards as an epithelial Hning (PL XVII. fig. 47)
to the incurrent canals or vesicular system, from no part of
which is it absent. In describing the ectoderm of Tetilla we
stated that the characteristic minute spicules of the sponge
(hamates) appear to contribute to its composition ; similar

components appear also in the ectoderm of Thenea. The
spinispirules which in this sponge represent the hamates of
Tetilla are associated, wherever they occur, with a small round
nucleus, which lies close to their shaft between two of its

spines
j Avhen the shaft is curved the nucleus lies in its con-

cavity (PI. XV [I. fig. 24). The nucleus of the spinispirules

is undistinguishable in character from that of the ectodermic
cells; and in many cases one can see in the epithelium lining

a vesicle a nucleus otherwise precisely similar to its fellows,

but here embraced by the concave shaft of a spinispirule, and
so closely as to show that it belongs to the spicule, which on
its part lies so near to the epithelium that its minute spines
project through it (PI. XVII. fig. 47). The nucleus is clearly

a part of the epithelium ; but likewise it belongs to the spicule;

and thus it would appear that the spicule is a genuine com-
ponent of the epithelium. But spinispirules in association

with epithelial and epidermic nuclei are far from uncommon,
indeed remarkably frequent ; so that we are led to conceive of
these membranes as to a considerable extent composed of
spicule-bearing cells. Further, as in Tetilla, we are brought
to the alternative of regarding the ectoderm as a skeletogenous
tissue, or of admitting that mesodermic cells may find their

way into it and contribute to its formation.

Endoderm.—This lines the excurrent system of vesicles as

an epithelium which does not differ from the ectoderm except

when it forms the walls of the tlagellated chambers. The
flagellated cells, in their present state, are rounded or oval

bodies 000125 iiich in jliamcter, with a well-marked round

nucleus containing a nucleolus. They are seated on the walls

of the chamber, about O'OOOll inch remote from each other

on the average, and number about forty to a chamber. Some-
times one is to be observed markedly larger than the others,

0*00028 inch in diameter ; and sometimes a little heap of four

Ann. & Mag. N. Hist. Scr. 5. Vol. ix. 31
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small ones is to be seen, as if resulting from the fission of one

of the unusually large forms (PI. XVII. fig. 21).

Mesoderm.—This consistsof a gelatinous connective tissue, of

which the matrix is a quite colourless transparent jelly, highly

unalterable by acids and alkalies, and remarkably poor in gra-

nules, those present being exceedingly minute ; its corpuscles

(PI. XVII. figs. 25, 29, 30) consist of a variable quantity of

granular propoplasm, often vacuolated, and provided with an

oval or round nucleus 0"00013 to 0"00017 inch in diameter,

within which is a minute nucleolus. The outer protoplasm

extends into long branching processes, which terminate in

threads, scarcely traceable near their ends for fineness. Some-
times the threads diminish regularly up to their ends ; some-

times after diminishing they thicken out up to a point of

bifurcation (fig. 30) ; frequently the angle of the bifurcation

is filled up by an accumulation of protoplasm ; some-

times, finally, a short process from the corpuscle thickens

into a lump of sarcode at the end, from which several short

hair-like processes radiate outwards (PI. XVII. fig. 30).

Sometimes the fine ends of the threads appear to terminate

freely ;
more often they unite with those from neighbouring

corpuscles. A large proportion of them are elongated in one

direction and joined end to end to form long granular nucle-

ated threads (PI. XVII. fig. 25) ; the lateral branches pro-

ceeding from the protoplasm about the nuclei of the corpuscles

unite with similar threads or enter other corpuscles. Some-
times the matrix about the fibre becomes in places finely

fibrillated parallel with it (fig. 25,/). The ends of the fibres

or of the branches from them appear to be ultimately brought

into close connexion with the ectodermic and endodermic

layers ; for on the inner faces of these layers fine filamentous

processes are often seen wandering, and the branching filaments

of connective-tissue corpuscles can frequently be traced right

up to them ; in several cases also, I believe, I have seen a

connexion between the individual cells of a flagellated cham-
ber and the branching processes of a corpuscle (fig. 15). It

is, indeed, difficult while studying this reticulum of connec-

tive-tissue corpuscles to resist the idea that we are here deal-

ing with something that plays the part of a nervous system.

And just as the nervous tracts usually follow and are pro-

tected by the skeletal structures, so here a large number of

the corpuscular fibres are seen running parallel close by the

side of the chief spicules of the body. On the other hand,

the modifications which some of the corpuscles undergo seem
inconsistent with special nervous properties.

In an irregularly defined layer a little below the skin, at
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about the level of the first and second vesicles of the incur-

rent canal system, the connective-tissue corpuscles have under-
gone a remarkable internal change (PL XVII. fig. 18).

Within the granular protoplasm a smooth shining globule

makes its appearance ; it is colourless, transparent, homoge-
neous, and liighlj refringent. In some corpuscles only one
such body is present; in others several, lying in close contact

with flattened apposed faces. The number in different groups
does not follow any regular series, such as 1, 2, 4, 8, &c., but
any number may occur from 1 to 8, and perhaps more : nor
are the granules of a group all of the same size ; there may
be one large and several smaller ones of various degrees of

minuteness. Sometimes they lie in immediate contact with
the protoplasm, more often separated from it, lying in a

vacuolated space. We are able fortunately to determine the

stage in which they earliest appear, by finding them in evi-

dently very young corpuscles, distinguished by the large

quantity of their finely granular protoplasm, which takes a

specially deep stain with reagents. From this starting-point

we can readily trace their history as they are followed deeper

into the interior of the sponge. In corpuscles a stage older

than the preceding we find the protoplasm becoming less

granular, staining much less deeply with carmine, and dimi-

nishing likewise in quantity, so that it forms a mere spherical

or oval shell around the granules, but still retaining

its outward radiating processes (PI. XVII. fig. 19) ; these,

however, in the next stage also disappear, and the corpuscle

becomes simply a mere oval or spherical sac, filled with the

products of its metamorphosis or secretion, amidst which the

nucleus lies concealed (PI. XVII. figs. 26, 45, 46). The
shining granules next begin to diminish in number and

size, and at length finally disappear, leaving as an effete resi-

duum the investing sacs, which, lined by a small quantity of

protoplasm produced sometimes into branched processes and

showing the now reexposed nucleus, contribute largely to the

histological elements of the gelatinous tissue (PI. XVII.
figs. 31, 44).

Tiie manner in which the fat-like granules make their ap-

pearance and their subsequent history seem to point to their

being food-reserves of some kind ; but of what kind in parti-

cular, one cannot safely even conjecture. They stain deeply

with carmine, turn brown, and not blue, with iodine (i.), do

not dissolve in ether or chloroform (ii.), nor in boiling water

(iii.), nor in strong sulphuric acid (iv.) ; strong acids, indeed,

like nitric and sulphuric, seem to have no action upon them

in the cold, even after prolonged treatment ; iodine does not
31*



448 Prof. W. J. Sollas on the

stain them blue after treatment with sulphuric acid (v.) : a

5-per-cent. sohition of potash hydrate dissolves them
; but the

resulting solution does not reduce copper from Fehling's solu-

tion (vi.). By (i.) they are proved not to be any common
form of starch, by (ii.) not fat, by (iii.) not inulin, by (iv.) not

tunicin, by (v.) not cellulose, and by (vi.) not sugar. What
they are, not one test indicates ; and one is led to think they

may be some kind of albuminoid.

Another constituent of the mesoderm is furnished by the

muscle-fibres, which occur chiefly as forming the sphincters

about the openings of the vesicles (PI. XVII. tig. 47). They
are fusiform bodies prolonged at each end into long slender

filaments, 0*0002 inch across where broadest, and 0*014 inch in

length, composed of granular protoplasm, which stains deeply

witii carmine, and is thus rendered very distinct amidst the

unstained colourless jelly of the matrix, and containing in the

middle a round, or more usually oval, nucleus 0*000148 inch

broad, with fluid contents and a minute round nucleolus.

Occasionally the body of the fibre exhibits very distinct

longitudinal striation. The muscle-fibres lie side by side

concentrically arranged, to form the sphincters ; the ends of

some of those towards the outside of the sphincters escape

from them tangentially, and wander into the surrounding

matrix, where they appear to become connected wath the fine

terminations of the connective-tissue corpuscles—a union still

further suggestive for the latter bodies of a nervous function.

Fibres similar, but differing in slight details from those of

the sphincter, run radiately from its outer margin into the

surrounding tissue ; these are connective-tissue corpuscles.

Large amoebiform cells with pseudopodium-like processes,

gigantic oval nuclei, and included spherical nucleoli are to be
seen here and there in the mesoderm (PI. XVII. tig. 48).

They never occur in definite Jacunfe, like the similar cells of

Tetilla. It is probable that they become converted into

sperm-balls, like those to be presently mentioned.

Spicule-cells have been already mentioned in connexion

with the spinispirules ; these little spicules are frequently found

with an accumulation of protoplasm about their shafts, which
extends as a granular fibre over their spines, and contains a

small round nucleus with a nucleolus. The large quadri-

radiate spinispirules occasionally, but not often, present cases

of indubitably associated nuclei. The large body-spicules

frequently bear on one side of the shaft a large cell, something
like the amoebiform cells noticed above, the granular proto-

plasm of which extends into a thin film, traceable for greater

or less distances along the spicule, just as described in similar
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cases in Tetilla (Ann. & Mag. Nat. Hist. ser. 5, vol. ix. pi. vii.

fig. 18).

Sperm-balls (PI. XVII. fig. 28) are the last constituents of

the mesoderm to which we need allude ;
they are rounded or

oval clusters measuring about 0-0071 inch along the minor, and
O'Ol inch along the major axis, consisting of a vast number of

closely packed spherical bodies of various sizes, from 0*00025 to

0"000057 inch in diameter. These stain deeply with carmine
;

they present no trace of flagella, and are probably spermatozoa

in an unripe state. Immediately surrounding each sperm-

ball the gelatinous matrix is very finely fibrillated, and outside

this thin fibrillar layer abounds in young abundantly and fre-

quently coarsely granular protoplasmic cells (PL XVII. fig.

1), which appear to be connective-tissue corpuscles, with

short branches and in a very active state of growth. The
large amcebiform cells are also sometimes found close to the

sperm-bail. Besides these, abundant fusiform connective-

tissue corpuscles radiate from the surrounding tissue to-

wards the sperm-cluster, and penetrate the fibrillar layer

which immediately surrounds it. This layer, when seen

from the inside by the removal of the sperm-granules, pre-

sents the appearance of very fine curved striaj, whicii wander
about in all directions, but exhibit a more or less concentric

direction about the ends of the fusiform corpuscles which they

surround (PI. XVII. fig. 16).

Finding such a specialization of the mesoderm about each

sperm-ball, one almost expects to find them also characterizing

some special region of the body ; but this is not the case

;

they occur as near the top as the bottom of the sponge ; and
all one can say is that they do not approach nearer the surface

than the third vesicle of the incurrent system.

Development.—On the early stages of development I can

contribute no information ; but Mr. Norman's specimens have
furnished me with six veryyoung forms, which differ in several

particulars from the adult sponge. All six agree in having

a prolately ellijDsoidal body provided with a single anchoring

fibre ; and in none is there any trace of an equatorial recess.

This is also absent in Prof. Wright's specimen ;
but in a little

example 0*5 inch broad by 0*4 inch high, with five rootlets, it is

perfectly developed, as also are all the other characters of the

adult sponge. The length of the body in the smallest speci-

men (PI. XVII. fig. 7) is 0-02 inch, in the largest O'OG inch.

The anchoring-fibre is continued through the centre of the

body as an axis ; and a tuft of spicules projecting from the

oscular end seems to be its upward termination. In the larger

specimens the tufts of spicules radiating from the oscular
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region outwards are more numerous than in the smaller ;
and

in the largest a branch from the axis downwards seems to be

a second rootlet. The spinispirules do not differ from those of

the adult ; but the quadriradiate spirules are absent from the

two youngest forms.

The slender spicules of the anchoring-fibres, over which

the ectoderm extends, are mostly rounded at the distal end

(PI. XVII. fig. 39), like many of the spicules oi R. schosnus,

or the forms which so frequently occur as varieties amongst
the pin-shaped acuates. These represent the first stage of the

grapnel-spicules, which thus differ from the similar spicules

in Tetilla by the absence of an initiatory inflation. In the

next stage (PL XVII. figs. 33-38) these spicules exhibit

near the distal end a number of little tubercular excrescences,

similar to those which occur as abnormal thickenings on
many of the spicules both of the Monaxonidaj and the Tetrac-

tinellidse. In many cases these tubercles take the form of

small teeth, often recurved, and varying in number from one

to six. They are seldom situated at the extreme end of the

spicule, usually a little distance from it. In the larger

specimens we find a considerable advance in growth and de-

velopment ; the spicules show a marked increase in size ; and
though some of these larger forms still present a merely rounded

end, others possess in addition from one to three short conical

teeth budded off at some little distance before theend (PI. XVII.
figs. 40 to 42). There is still not the slightest trace of any
terminal inflation, such as occurs in Je/«7/a-grapnels. The rays

arise merely as spines, precisely similar at this stage to the

more numerous spines which cover the distal end of the quadri-

radiate spicules of Tricentrium muricatum. We may indeed,

on the basis of these observations, regard the rays of these

grapnels as highly developed spines^ which, at their inception

indefinite in number, become subsequently limited to three.

The club-shaped spicules, pi-eviously mentioned as the pro-

bable parents of the forks, have also been observed in these

young forms ; but no spines have yet been found proceeding

from them. The bifurcated forks, however, are in these early

stages very small, their rays being 0*006 inch long, while

those of the adult are 0*05 inch, or eight times as long.

Class i/jcation.— Thenea is evidently a true tetractinellid

sponge ;
but it differs from those hitherto described in this Re-

port by the complete absence of a cortex, and thus is a typical

example of our Leptochrota ; this character has been noticed

long ago by SirWyville Thomson,who, in his paper onHoltenia^

recognized its classificatory value, and founded his suborder

Leptophlcea upon it. This suborder is nearly the same as my



sponge-fauna vf Norway. 451

Leptochrota—the similarity in names, however, being only

what we call accidental, arising really from our both having
the same idea to express in a single word. Thomson's sub-

order, however, was intended to include monaxonid as well

as tetractinellid sponges, and thus, ignoring a distinction

which all spongologists are now agreed to regard as funda-

mental, cannot be maintained. This is not the case with

Leptochrota, which is a division of the Tetractinellida3, not of

the heterogeneous group Radiantia ; Leptochrota, therefore,

escapes anticipation, though by a very narrow chance.

As secondary characters distinguishing Thenea we may
cite the vesicular character of the canal-system, the super-

abundance of clear gelatinous matrix in the mesoderm, and
the substitution of spinipirules for stellates. As agreements

of doubtful value with other sponges, we have the similarity

in size of its flagellated chambers with those of the Corticata

and such Esperke as I have examined, and the resemblance

of its club-shaped spicules to those of the Esperiad R. Mar-
shall-HalU. This latter resemblance I regard as possibly

due to homoplasy ; but in any case it is eminently suggestive

of the manner in which the tetractinellid spicules have been

evolved.

Distribution.—Kors Fiord, Norway. Station 13, 200 to

300 fathoms. The following occurrences are also recorded :

—

Atlantic, 58° 23' N., 48° 50' W.; 1913 fms.
(
Wright). Loc.'i

500 fms. [Kent) ; Florida, 178 frns. {0. 8.) ; between Anti-

costi and Gaspe, 220 fms. {Whiteaves) . Grey ooze gene-

rally (IF. Th.).

Broadly speaking, therefore, it is known on both sides of

the Atlantic, from Norway to Florida, and ranging from 100
to 2000 fathoms in depth. Probably its area will be found to

be much more extended than this : there is, indeed, a sugges-

tion of its occurring in the Pacific ;
for Mr. Norman has placed

in my hands a specimen which seems specifically identical

with T. Walh'chii, and which came, according to the assertion

of the dealer who sold it, from Cebu.

EXPLANATION OF PLATE XVII.

Thenea Wallichii, P. Wright.

Fig. 1. One of the coarsely granular cells in the connective tissue sur-

rounding a sperm-ball ( X oOO).

Fig. 2. Median longitudinal section through the sponge: o, the osculo
;

t, tegminal edge ; e, equatorial recess (nat. size).

Fig. 3. A variety of acerate spicule, with swollen distal end (probably a

precursor of the tetractinellid form) (X 30).
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Fig. 4. A grapnel-spicule from the body of the sponge (X 45).

Fig. 5. A fusiform fibre from the outer margin of a sphincter ( X 435).

Fig. 6. Section from the skin, a short distance inwards, a, first incurrent

vesicle (= ectochone) ; b, second incurrent vesicle ( = endochone
and subcortical crypt) ; s, a sphincter ; c, excurreut vesicle ; d,

d, layer characterized by food-reserve cells ; e, inner ends of a

tuft of spicules projecting from the skin
; /, flagellated cham-

bers. X 22-5.

Figs. 7-12. Outlines of six young forms of Thenea ( X about 3),

Fig. 13. Pauciradiate stellate or spinispirule, with the spines rounded at

the ends ( X 315).

Fig. 14. Head of a form of grapnel-spicule common in the anchoring
tails (X 100).

Fig. 15. Flagellated chamber, with a large cell seated, lilce a flagellated

cell, on the wall, but connected by a short process with a fusi-

form connective-tissue corpuscle: p, incurrent pore (x 250).

Fig. 10. The inner face of the wall of a cavity, containing a sperm-ball,

showing its fibrillated structure and the ends of the connective-

tissue corpuscles which penetrate it (X 250).

Fig. 17. Club-shaped distal end of abnormal acerate, showing a rudi-

mentary spine at one side ( x 100).

Fig. 18. A young granular cell, containing a large shining grain of unde-

termined nature—food-reserve cell (x 500). The series of

changes which this kind of cell appears to undergo is represented

by tigs. 19, 20, 43, 45, 40, 44, 31, in the order here given.

Fig. 19. Food-reserve cell (X 600).

Fig. 20. A young granular spherical cell common in the gelatinous con-

nective tissue, and sometimes apparently forming one of the

cells of a flagellated chamber ( X 500).

Fig. 21. Part of a flagellated chamber seen in optical section, with a
gToup of three young cells within a common cell-wall ( X 500).

Fig. 22. Some of the spherical granular bodies which compose a sperm-ball

(X 600).

Fig. 23. A flagellated chamber with a connective-tissue corpuscle ending
in fine processes over its wall (X 500).

Fig. 24. Spinispirule with its nucleus ( x 500).

Fig. 25. A thread of united connective-tissue corpuscles ; at/, the gelati-

nous matrix immediately surrounding a corpuscle shows a fine

longitudinal fibrillation ( x 333).

Fig. 20. Food-reserve cell containing four granules (x 500).

Fig. '27. Fibrilloe in layer surrounding a sperm-ball, having the appear-

ance of tails radiating from the sperm-granules, indicated by the

small circles (X 500).

Fig. 28. A sperm-ball with its sm-rounding layer of modified gelatinous

connective tissue (X 20).

Fig. 29. A branching connective-tissue corpuscle, having one of its fibres

continuous with a fusiform cell resembling a muscle-fibre : v,

vacuole ( X 500).

Fig. 30. A connective-tissue corpuscle ( X 500).

Fig. 31. A cell from the gelatinous connective tissue, consi-sting of a thin

wall enclosing a large vacuole-like space and a round nucleus

(probably an exhausted food-reserve cell) (x 500).

Fig. 32. A small portion of the epidermis seen en face (x 500).

Figs. 33-38. Young forms of grapnel-spicules from the roots of the young-

specimens indicated by figs. 7 and 8 (X 315).

Figs. 39-42. Also young forms of grapnels, from the specimens of tigs.

10-12 (x' 315).



Mr. F. Moore on a new Species (>/*Crastia. 453

Fig. 43. Small spherical cell with protoplasmic contents, vacuole, and

food-grain ( X oOO).

Fig. 44. Connective-tissue corpuscle with large vacuole (probably an ex-

hausted food-reserve cell) (X 500).

Figs. 45, 46. Cells with large vacuoles and food-grains (X 500).

Fig. 47. A. vesicle of the canal-system, showing the nuclei of its epithelial

cells and associated spinispirules : b b, edge of the vesicle ; s,

sphincter ; c, surrounding connective tissue. X 250.

Fig. 48. Large amoebiform cell of the connective tissue (X 333).

L.

—

Description of a neio Species of Crastia, a Lepidopterous

Genus helonging to the Family EuploeiiiEe. By F. ]\l00RE.

Crastia D istan t ii.

Upperside dark cupreous brown, glossed with olive-green :

fore wing with a series of eight or nine white submarginal

spots, and a marginal row of small spots, similarly disposed

and of the same shape as those in the Malayan Eu2:)loea

Bremeri, Feld., but somewhat larger ; two small spots also

on the disk below the upper and middle median veins in some
specimens ; a shoi-t slender sericeous streak between the lower

median and submedian in the male : hind wing with two rows

of prominent white spots.

Underside greenish olive-brawn : fore wing with marginal

markings as above ; two small spots also on the costa, another

spot at the end of the cell, and three on the disk : hind wing
with prominent marginal spots ; a spot at the end of the cell,

and five spots beyond. Expanse 2| to 3| inches.

Hah. Sumatra. In coll. F. Moore.

LI.

—

Researches on the Nervous System of the Larvce of
Dipterous Insects. By Prof. Ed. Brandt.

Having received from M. Behling a number 'of Dipterous

larvse belonging to families which had not been previously

examined as to their nervous system, I took the opportunity

to dissect them, and with the following results.

I have examined the following :

—

Leptid^ : Leptis, sp.

BiBlONlDJi : Bihio Marci, L.

Pomonw, Fabr.

fei'ruginatuSj L.

varipes, Meig.

hortulanus^ L.

laniger, Meig.
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Bihio JohanniSj L.
clavipes^ Meig.

albipennis, Meig.

XYLOPHAGlDiE : Xylophagus ater^ Fabr.

Therevid^ : Thereva nohilitata^ Fabr.

DOLICHOPODID^ : Dolichopus popularis, Wied.
vulgaris^ Meig.

The larvas of Leptidag have thirteen ganglia—two cephalic

(g. supra- et infraoesophageura), three thoracic, and eiglit

abdominal. All the ganglia are united by double connec-

tives, as in the imago *—a very peculiar formation, only

found in this family. In the other families of Dipterous

insects these connectives arc simple.

The larvte of Bibionidaj, Therevidse, and XylophagidtB

have, like the Asilida? [Laphria atra according to L. Dufour,

and Laphria gilva and Asilus geniculatus according to my re-

searches), thirteen ganglia, occupying the whole length of the

body, and united by simple connectives. The nervous

system of the larvte of those families has two cephalic,

three thoracic, and eight abdominal ganglia. The first and
the second thoracic ganglia of the larva are near to each

other ; but the third thoracic ganglion is further apart from

the second than the latter from the first. The first two tho-

racic ganglia are afterwards fused, and form the first of the

two thoracic ganglia of the adult insect ; and the third

thoracic ganglion of the larva is fused with the first abdo-

minal ganglion, and forms the second thoracic ganglion of

the adult insect.

The larvae of Dolichopodidse have thirteen ganglia, so

that there are two cephalic, three thoracic, and eight abdo-

minal ganglia. All the ganglia are united by simple

connectives, and occupy the whole length of the body.

From my resiearches on the nervous system of the Dolicho-

podidse (/. c.) it is known that the imago has two cephalic

ganglia and two ganglia in the thorax. The first thoracic

ganglion is formed by the fusion of the first two thoracic

ganglia of the larva ; and the second thoracic ganglion of the

adult insect is formed by the coalescence of the third thoracic

ganglion of the larva with all the abdominal ganglia.

I have also examined some larvae of genera and species

the nervous system of which was not known till now, belong-

ing to the following farnilies :

—

* Ed. Brandt, " Vergl. anatom. Unters. iib. d. Nervens. d. Dipteren,"

Horae Societ. Entom. Ross. xvi. 1879.
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FuNGiCOL-iE : Sciara nigrescens^ Winnerts.

Tiifiventris^ Macq.
gregaria, Behling.

Behlingn, Winn.
Rhyphus fenestrnlis^ Scop.

2ninctatuSj Fabr.

LlMNOBIID^ : Tipula hdesceiis, Fabr.
Epiphragma picta.

Pedicia rivosa.

Tabanid^ : Tahamis hromius.

The larvae of Fungicolre have thirteen or twelve ganglia.

Sciara has thirteen ganglia (two cephalic, three thoracic,

and eight abdominal). B/iyphus has twelve ganglia, two
cephalic, three thoracic, and seven abdominal ; and the last

abdominal ganglion results from a fusion of two ganglia.

The larvffi of the Limnobiidte have thirteen ganglia, two
cephalic, three thoracic, and eight abdominal. The thoracic

ganglia are very close together ,• the ganglion infraoesophageum
is veiy near to the first ganglion thoracieum ; and the first

abdominal ganglion is very near to the third thoracic ganglion
;

so that these five ganglia seem to form a single thoracic ner-
vous mass. All the ganglia are united by simple nervous
cords, and are arranged along the whole length of the body.
The larvaj of Tabanidee have only seven ganglia; and

there are one cephalic ganglion (ganglion supraoesophageum
and no ganglion infracesophageum), one thoracic ganglion,
and five abdominal ganglia, occupying the whole length of the
abdomen. The first, second, and tliird abdominal ganglia are
not near to one another ; but the last two are very close to-

gether. Some tivtie ago J. Kunckel described the nervous
system of the Tabanid larvse, and stated that they have
only two ganglia, one cephalic and one thoracic, and that

only in the pupa state is there disjunction of the ganglia.

1 do not know if it is owing to a difference of age or of the
species ; but the larvai of Tabanus hromius (Kiinckel does
not say what species he examined) have all the abdominal
ganglia, in the same number and similarly arranged, as in the
adult insect ; only the ganglion infraoesophageum is of late

formation (in the pupa), by a disjunction from the anterior

part of the single thoracic ganglion of the larva (as in Muscidge)

.

Thus the nervous system of the larvie of the Tabanidje consti-

tutes an intermediate form between the nervous system of the
larvae of the Muscidai and the nervous system of the larvaj of
the Nemocera and some other families of Dipterous insects.
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LII.—On the Nervous System of the Streps i2ytera.

By Prof. Edward Bhandt*.

The nervous system

of the 8trepsiptera has

not been subjected to

any special researches,

C. Th. von.Sieboldt

only states that these

insects {Xenos ves-

parum) have one tho-

racic ganglion ; but

he does not say any
thing about the num-
ber of cephalic and

abdominal ganglia.

My researches have

been limited to four

females and one male
of StyJops melittce^ and

one female of Xenos
vesparunij preserved

in spirit.

The results of my
researches are the fol-

lowing :

—

1. The cephalic di-

vision of the nervous

system consists of the

ganglion supraoeso-

phageum only, the

ganglion infraoesopha-

geum being absent.

2. The thoracic di-

vision consists of a

large ganglion con-

taining five pairs of

nuclei ; it is divided

into two parts :—an
anterior and smaller

one, corresponding to

the ganglion infraoeso-

phagemn and to the

first thoracic ganglion

* Abstract, communicated bv the Author, of a niciudir jiriutt-d in
Russian, St. Petersburg, 1878.

t 0. Th. von Siobold, ' I^ehrbuch d.-r \er<>leichenden Anatomie," Tli. i.

(Berlin, 1848), p. .>^2.
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of other insects ; and a posterior and larger part, wliich

corresponds to the other thoracic ganglia and to some abdo-

minal ganglia. The anterior division supplies nerves to

the organs of the mouth (like the ganglion infra<jesophageum)

and to the first pair of legs. The posterior and larger divi-

sion of this ganglion supplies nerves to the second pair of

wings, to the thorax, and to different segments of the

abdomen.
3. 'i'lie abdominal division of the nervous system consists

of one abdominal ganglion, situated in the last third of the

bodj. .It is oval, and is connected with the thoracic ganglion

by means of a long and thin cord. From this ganglion spring

three pairs of nerves, of which the first and second pairs branch

out in the fifth and sixth segments of the abdomen, while the

last pair branch out in the last segment of the abdomen and
in the rectum.

This nervous system is as curious as that of some Coleo-

ptera* {Bkizotrogus solstttialis, Serica hrunnea) and some
Hemiptera [ILjdrometra lacustris), as it has no ganglion in~

fraossojphageum

.

LIII.

—

Account of the Reptiles and Batrachians collected hy
Mr, Edward Whymper in Ecuador in 1879-80. By G. A.
BoULENGERf.

The collection of Reptiles and Batrachians kindly placed in

my hands by Mr. Whymper, though containing no striking-

novelties, is interesting on account of the care bestowed by
its collector in recording the exact locality from which every

specimen was obtained. I will therefore mention all the

specimens contained in this collection. Four species appear

to be new to science.

REPTILIA.

Chelonia.

1. Cinosternon, sp.

Two very young, dried specimens, the dorsal shield 24

* Ed. ]irandt, ' Ou the Nervous System of the Lamellicornia,' St.

Petersburg, 1878 (in Russian).

Ed. Brandt, ' Researches into the Comparative Anatomy of the Nei'-

vous System of the Hemiptera,' St. Petersburg, 1878 (in Russian).

t This paper was ready for the press in November 1881 ; but the execu-
tion of the woodcuts has delayed its publication. In the meanwhile the
descriptions of the new frogs liave been published in the British-Museum
' Catalogue of Batrachia Ecaudata.'
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millim. long, too small and too badly preserved to be properly
identified. From Nanegal (3000 feet)

.

These tortoises are closely allied to C. leucostomum, A.
Dum., which occurs in Colombia

; but the axillary and in-

guinal shields are in contact, as in C. integrum, Leconte,
from Mexico.

This is, I believe, the first time that a Cinosternon is

recorded from Ecuador.

Lacertilia.

2. Gymnodactyliis caudiscutalas, Gthr.

Guayaquil. One half-grown specimen.

3. AnoUs chrysolepis, Dum. & Bibr.

Tanti (2000 feet). One ? specimen.

4. Anolis de Villet, Blgr.

Nanegal (3000 feet). One J specimen.

5. '^Anolis squamidatuSj Peters.

Anolis squamulatus, Peters, Monatsb. Ak. Berl. 1863, p. 145 ; Bocourt,
Miss. Sc. Mex. pi. xiv. fig. 21.

Milligalli (6200 feet). One ? specimen, measuring from

snout to vent i!)b millim.

As regards the pholidosis and proportions of the head, this

specimen agrees perfectly with Bocourt's figure. The ventral

scales are smooth, as stated by the latter, though Peters says
" Bauchschuppen rund, glatt oder deutlich gekielt." It

differs from Peters's description in the following points

—

median dorsal scales not keeled, smaller size, coloration : this

is dull lilac, minutely and indistinctly speckled with blackish.

A. squamulatus is known from Puerto Oabello and Panama.

6. Liocephalus trachycephalus, A. Uum.

Five specimens from Otovalo (8460 feet), one from the

road from Quito to Guallabamba (8500 feet), two from the road

between Guallabamba and Guachala, one from Ambato (8630

feet), thirteen from Machachi (9000-10,000 feet), two from La
Dormida, Cayambe mountain (10,000 feet), and one from Hac.

S. liosario (10,360 feet), on the lower slopes of lUiniza.

7. Liocephalus iridescens, Gthr.

Guayaquil. One specimen.
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[Of the genus Lioceplialus five species, two of wliich are

recent additions to science, are known from Ecuador. They
may be distinguished in the following way :

—

I. Ventral scales smooth, or nearly so.

1. Palpebral shields small ; all the head-
shields keeled.

Dorsal scales large, very strongly keeled
;

three of them, taken from the middle
of the side, correspond to the ver-

tical diameter of the ear-opening . . ornatus, Gray.
Dorsal scales moderate ; four of them

correspond to the vertical diameter
of the ear-opening trachyeephalus, A. Dum.

2. A series of broad palpebral shields

;

head-shields smooth, or slightly keeled.

Front edge of the ear slightly toothed
;

scales of the lower surface of the tail

strongly keeled iridescens, Gthr.
Front edge of the ear rather strongly

toothed ; scales of the lower surface

of the tail feebly keeled formosm, Blgr.

II. Ventral scales very strongly keeled; head-
shields large acxdeatus, O'Shaughn.}

8. Ameiva sexscutata^ Gi\\\\

Tanti. Two specimens
( ? and h.gr.).

9. Cercosaura Gaudichaudi (Dum. & Bibr.).

Five specimens from Hac. Olalla, plain of Tumbaco (8490
feet), three from Chillo (9000 feet), and one from Pichincha
(11,000 feet).

10. Proctoporus unicolor (Gray).

Three specimens from Hac. Olalla, and four from Chillo.

A small median occipital shield is frequently present.

11. Am-pMsbmna fuliginosa^ L.

One specimen from Guayaquil, and another from Tanti.

Ophidia.

From the interior of Ecuador Mr. Whymper obtained only
two snakes, belonging to two species, viz. Liophis alticolus

and Leptognathus nehulatus
; and he observes :

—

'^ The most
intelligent persons I could question declared that snakes did
not exist ; and the surprise and curiosity which these two
specimens excited amongst the natives showed that they were
rare." In his paper on the reptiles collected by the Orton
expedition Prof. Cope mentions no less than nine species of
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snakes from the ^' valley of Quito." This is in contradiction

with what Orton himself says :
—" During a residence of

nearly three months in the Quito valley we saw but one
snake " (' The Andes and the Amazon,' English edition,

p. 107).

12. Boa constrictor
J
L.

Guayaquil. One young specimen.

13. Homalocranion melanoceijlialuLm (L.).

Milligalli (6200 feet). One specimen.

14. Coronella doliata (L.), Ya.i\forniosa, .Jan.

Guayaquil. One specimen, with undivided anal and
twenty-three rows of scales.

15. Coronella Whymperi^ sp. n.

Habit of Coronella austriaca. Head moderate ; snout short,

Wi

C )!•( iielia Wlnj IIIperi, i;1„t.
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its length not. quite twice the diameter of the eye. Rostral

moderate, not advancing on the internasals
; latter longer than

broad ; frontal as long as its distance from the tip of the

snout, its front edge nearly straight
;
parietals longer than

frontal, narrowed and including a considerable notch behind.

Eight supero-labials, fourth and iifth entering the eye ; one
preocular, two postoculars, lower smaller than upper ; a single

anterior temporal ; eight inferior labials, five in contact witii

mentals; latter, hinder pair longest. Scales in seventeen rows.

Gastrosteges 154 or 156 ; anal bifid ; urosteges 55 or Q^.

l^rown above, upper half of supero-labials yellowish, lower
half blackish ; a black streak from the eye along the side of

the neck ; a light black-edged spot on each side of the nape
;

a rather indistinct, interrupted, yellowish line along each side

of the front half of the body, between the fifth and sixth rows
of scales ; a black stripe along the middle of the tail and of

the hind part of the back
;
yellow or brownish-yellow beneath

;

outer edge of gastrosteges and urosteges, and sometimes front

edge of former, black.

Length of the two specimens :—Head and body 514,
410 millim.; tail 127, 135 millim.

iMilligalli. Two specimens.

This species bears a close resemblance to Coi'onella decorata^

Gthr. (Cat. Colubr. Sn. p. 35), from Mexico, but differs in

the narrower internasals, shorter tail, size, and coloration.

[Having compared the type specimens of C. decorata^ Gthr.

(1858), with the figure of Enicognathus vittatus, Rapp, MS.
(Jan, Arch, per la Zool. ii. fasc. ii. p. 61, 1863 ; and Iconogr.

gen. Ophid. livr. 16, pi. ii.), I am convinced that the two
species are identical.]

16. Liophis regince (L.), var. alhiventris, Jan.

Two adult and two young from Milligalli, and one half-

grown from Tanti.

The var. quadrilineatus^ Jan, is represented by two speci-

mens, which are evidently the adult state of var. albiventris.

17. Liophis alticolus.

Opheonwrphus alticolus, Cope, Proc. Ac. N. S. Philad. 1868, p. 102.

Olalla, near Tumbaco (8490 feet). One fine specimen,

which was brought in to Mr. Whymper alive, and excited

much curiosity amongst the natives.

18. Liojyhis splendens, Jan.

Hacienda of Palmira, Nanegal (3000 feet). One specimen.

Ann. & Mag. N. Hist. Ser. 5. Vol. is. 32
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19. HerpetoJryas hninneus, Gtlir.

Guayaquil, One specimen.

20. Oxyrhopus dcelia (Daud.).

Haciencla of Palmira, Nanegal. One s])ecimen, with only

seventeen rows of scales, and without loreal shield.

21. 0j'i/rli02>ns 2^(^i(i^i<^i>'iiis (L.).

Guayaquil. One specimen.

22. Hiinantodes cenchoa (L.).

Guayaquil, One specimen.

23. Elaps marcgravi^ Wied, var. oncolaris, Jan.

Nanegal. One specimen,

24. Elcq)s lemniscatus (L.)

.

Guayaquil. One specimen.

25. Leptognathus nehalatus (L.).

Ibarra (7300 feet). One half-grown specimen, which was
brought in to Mr, Whymper alive,

26. Bothrojys atrox (L.).

Two young specimens from Nanegal, and another from

Mindo, W. of Quito (4150 feet).

27. Botlirops Schlegeli (Berthold).

Two adult specimens from Bologna, and two young from

S. Domingo de los Colorados.

I do not think that Lachesis nitidiis^ Gthr. (1859), is speci-

fically different from Trigonoceplialus ScJilegeliy Berthold.

BATRACHIA,

ECAUDATA.

28. Prostherapis Whymperi^ sp. n.

Snout depressed, projecting, truncate, with angular canthus
rostralis

; loreal region nearly vertical ; nostril nearer the tip

of the snout than the eye ; the greatest diameter of the orbit

equals the length of the snout ; interorbital space broader than
the upper eyelid

; tympanum perfectly distinct, two thirds the

breadth of the eye. First and second fingers equal ; toes
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quite free; disks ol" fingers and -toes small
;
subarticuiar and

inner metatarsal tubercles indistinct : no outer metatarsal

•-„^

P)-oslhcr(tpis lF/ii//Jij>!'ri, lilgr.

tubercle. The hind limb being carried forwards along the

body, the tibio-tarsal articulation marks the anterior border of

the eye. Skin everywhere perfectly smooth. Blackish
;

throat and belly marbled with grey ; lower surface of hind
limbs greyish, of arms whitish. An internal subgular vocal

sac. From snout to vent 2i millim.

Tanti, 2000 feet. A single {^) specimen.

This small frog is closely allied to P. ingm'nah's, Co'pe, hitherto

the unique species of the interesting genus Prostherapis, Cope.
The British Museum having recently received the latter from
Ecuador (Sarayacu and Canelos) through Mr. Buckley, I have
been able to compare it with this new form ; and I have no doubt
they are perfectly distinct from each other. In P. inguinalis tiie

tympanum is hidden, the first finger is longer than the second,

the digital expansions are larger, there is an outer metatarsal

tubercle, and the upper lip is margined with white.

29. Dendrohates tinctorius (Schneid.).

Two specimens from Tanti.

30. Phryuiscus lan'in, Gthr.

Four specimens collected on the road from Latacunga to

Machachi (9000-10,000 feet) ; five young from the Panecillo,

Quito (9500 feet) ; one young from Placienda of Guachala
(9200 feet) ; and an adult from Uiobamba (9000 feet).

Of this frog, Mr. A\Miymper says it " is one of the most
widely distributed, 1 think t/te most widely distributed, in

32*
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Ecuador. I have seen it almost everywhere from 7000 feet

above tlie sea to 13,500 feet. We could have obtained thou-

sands of specimens if there had been any object in doing so.''

31. Phryniscus elegans, sp. n.

c^^^^^^

Plinjidsvus elef/a»n, Blyr.

Head small, its length nearly one third that of the body;
snout prominent, truncate, not pointed, a little longer than the

diameter of the eyeball ; canthus rostralis angular ; loreal

region vertical ; rostral nearer the tip of the snout than the

eye ; interorlntal space broader than the upper eyelid. Limbs
slender ; stretched along the body, the fore limb extends

beyond the vent with the length of the fourth finger, the hind

limb marks the middle of the eye with the tibio-tarsal articu-

lation. Fingers slightly webbed at the base, first very short

;

toes nearly entirely webbed, the last two phalanges of fourth

toe free ; inner toe very short, but perfectly distinct ; no sub-

articular, nor carpal, nor metatarsal tubercles. Skin perfectly

smooth. Light pinkish grey above, vermiculated with broad

black lines ; a black streak from the tip of the snout, through

the eye, along each side of the body to the groin ; lower

surfaces white, immaculate, except a few small black spots

under the limbs. From snout to vent 34 millim.

A single ? specimen from Tanti.
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32. Hylodes conspicillatuSj Gtlir.

Two specimens
( ^ and young) from Milligalli, 6000 feet.

33. Hijlodcs unistrigatus, Gtlir.

Eight specimens from tlie neighbourhood of Machachi
(9000 to 10,000 feet), one from Chillo (9000 feet), and three

from Hacienda of OhiHa, pLiin of Tumbaco (8490 feet).

34. Hylodes Whymperi^ sp. n.

HjlJodes IVlnpupcri, Blgr.

Habit of Hyla arborea.

Tongue oval, entire. Vomerine teeth in two oblique series

behind the choan». Snout rounded, as long as the greatest

orbital diamefer, with distinct canthus rostralis ; nostril

nearer the tip of the snout than the eye ; interorbital space a

little broaderthan the upper eyelid
;
tympanum hidden. Fingers

moderate, first shorter than second; toes moderate, quite free;

disks and subarticular tubercles moderate; two metatarsal

tubercles. The hind limb being carried forwards along the

body, the tibio-tarsal articulation reaches the angle of the

mouth. Skin of upper surface tubercular ; on the back the

tubercles are confluent into more or less distinct longitudinal

lines ; belly granulate. Dark olive-brown above (in one
specimen with a few light spots)

;
greyish or reddish brown,

immaculate or marbled with dark brown, beneath ; upper lip

whitish. In the specimen from the valley of Collanes and
in that from the mountain Gotocachi the front and hinder sides

of the thighs are tinged with magenta red. From snout to

vent 27 millim.

H. IV/iymjjeri xesemhles 11. unistriyatas in general appear-

ance ;
but the latter has a distinct tympanum, larger digital
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expansions, the skin smooth, or nearly smooth, above, and a

strong fold across the chest.

Two specimens from Pichincha (11,000 to 12,000 feet), one

from the valley of Collanes (12,500 feet), one from Cotocachi

(13,000 feet), and two from Tortorillas, lower slopes of Chim-
borazo (13/200 feet).

Besides these tliree well-characterized Hylodes there are

eleven very small specimens from Chillo, 9 to 15 millim.

long from snout to vent, too young to be properly determined.

Upon these Mr. Whymper observes, " This miniature species

was first brought to my notice by an English resident ; and he

assured me that the largest of the specimens represents the

full size of the species." This is evidently a mistake, as all

the specimens prove to be young. They perhaps belong to a

new species; but with the materials before me I Avill not

venture to describe it.

35. Bafo ca/rideosticfus, Gtlir.

A male specimen. Nancgal, 4000 feet.

36. Bafo marinus (L.).

Two very young specimens, from near the bridge of ChiniI)o

(1000 feet).

37. Bufo crucifei'^ Wied.

Two half-grown specimens, from Tanti.

38. Nototrema marsvpiatum (Dum. & Bibr.).

Thirty-one specimens from the neighbourhood of Machachi,

and eight from the neighbourhood of Hacienda of Antisana,

13,300 feet ; six tadpoles from Pedregal, 11,600 feet.

Mr. Whymper informs me that the ground-colour was
bright green. " These frogs were in great numbers at this

locality (Machachi) ; and in the evening their music was so

loud as almost to interfere with hearing when walking out."

Apoda.

39. Cii^cllla i^adiynema^ Gthr.

(Jne specimen from Milligalli.

Maxillary teeth 5, mandibular 4, vomero-pulatines 6

;

circular folds 160. Unspotted.

The following is a list of the papers treating especially of

the herpetological fauna of Ecuador :

—

/
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A. Giintlier, " Lists of tlie Cold-blooded Vevtebrata collected

by Mr. Fraser in the Aiides of Western Ecuador," Proc.
Zool. Soc. 1859, pp. 89, 402-420, pi. xx.

E. D. Cope, " An Examination of the Reptilia and Ba-
trachia obtained by the Orton Expedition to Ecuador and
the Upper Amazon, &c.," Proc. Ac. Philad. 18G8, pn. 96-
119.

Also Orton " Contribiitions to the Natural History of the

Valley of Quito : Keptiles," Amer. Natur. 1871, v. p. 693.
J. de la Espada, ' Viaje al Pacifico, Vertebr., Batr. an.'

Madrid. 1875, 4to, 208 pp. 7 pis. Preliminary Diagnoses of

the new species have been published in Jorn. Sc. math, phys,
e nat. Lisb. ix. 1870, pp. 58-65, and An. Soc. Esp. i. 1872,

pp. 85-88.

Gr. A. Boulenger, " Reptiles et Batracicns recueillis i)ar

M. E. de Ville dans les Andes de I'Equateur," Bull. Soc.
Zool. France, 1880, pp. 41-48, and P. Z. S. 1881, pp. 246
& 247, ])1. XX vi.

A. W. E. 0"Shaughnessy, " On the Collection of Lizards
made by Mr. Buckley in Ecuador," P. Z. S. 1880, pp. 491-
49o, pi. xlix., and 1881, pp. 227-245, pis. xxii.-xxv.

LIY.— Choj-Ies Dane III. By ]\I. DE Quatrefagp:s*.

At the last meeting our honourable President was good enough
to give me notice that he would call upon me to-day to say a

few words with reference to the scientific labours of Darwin.
I could only answer that he was imposing upon me a very
ditHcult task^ and that it is not in a tdiort note that one can

* Translated from the ' Coinptes Rendus de I'AcadtSmie des Sciences,'

1st May, 1882, pp. 1216-1222. We have thought that a transLxtion of

this memoir, although it contains little tliat has not appeared in mauj--

notices of the great English naturalist, might be of interest to our readers

for several reasons. It is not only an expression of opinion upon Darwin's
character and work by a distinguished foreign zoologist: but it was pre-

pared at the special request of the President of the French Academy of

Sciences ; and some parts of it are of particular interest in connexion with
the fact of Darwin having been rejected as a Corre-'pondent of the

Institute, although subsequently elected. Further, M. de Quatre-
fages, with many Frencb naturalists, stood in opposition to the theory of

the origin of species by descent with modification, as enunciated by
Darwin ; and we have here a brief exposition of his views upon this sub-

ject, and side by side with this a statement of tJiose considerations whicli

seem to him to establish the preeminent merit of the great philosopher

whose loss is here commemorated, quite independently of the acceptance

or rejocti' u of his theory.
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appreciate and render intelligible a very considerable mass of

researches, bearing upon a multitude of the most diverse sub-

jects, and especially a doctrine the profound influence of which

has made itself felt, not only in the domain assigned to the

natural sciences, but, it may be said, in almost the entire field

of human thought. Nevertheless I would not draw back from

an appeal by which I considered myself honoured.

Mj own past in a manner made it a duty for me to an-

swer. I have openly combated the doctrines of Darwin,

which have been so popular ; but I have always as openly

rendered justice to the man and to the philosopher. The
Academy knows that from the first to tlie last candidature of

our regretted correspondent, neither my vote nor my words

have been wanting in his support. Incited by our President,

I cannot be silent today. I shall therefore endeavour to

summarize, in as few words as possible, the general impres-

sion which is left upon my mind by a career, few like which

are to be found in the annals of science.

There were two men in Charles Darwin—a naturalist, ob-

server, and experimenter when necessary, and a theoretical

thinker. The naturalist is exact, sagacious, and patient

;

the thinker is original, often correct, but also often too rash.

It is this rashness that led Darwin into paths where many less

adventurous naturalists could not follow him. But are we, oji

this account, to forget that before he strayed in this manner,

and, indeed, in the midst of his most imprudent wanderings, he

discovered and opened out daily some new course, in which
the most circumspect of men now march after him?

Darwin never specialized himself. To judge of his entire

scientific work one must be a geologist and a botanist quite as

much as a zoologist. Being unable by myself to give a de-

tailed {motive) judgment upon a great part of his works, I

shall limit myself to recalling the proofs of high estimation

which have been accorded to them by the most competent
authorities. These indisputable testimonies will not fail me.

On the 27th December, 1831, Darwin (tlien twenty-two
years old) embarked on board the ' Beagle,' which, under the

command of Captain i'itzroy, was starting upon a voyage
round the world. He returned to England after a five-years'

expedition, and immediately commenced a series of publica-

tions, which very quickly secured him a special place among
the naturalists, his compatriots.

We must first say a word about his "Journal" of the voyage.

One hears too little of this book, in which we can already see

traces of some of ihe ideas which the author was afterwards to

develop, and which contains a multitude of details, some of
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wliicli are veiy important. Whether the question is of man,
of animals, or of plants, Darwin shows himself a careful and
sagacious observer, capable of rapidly seizing upon relations,

even though they may be distant, and to bring out their con-

sequences. He also appears as a man of generous thouglits.

The extermination of the Tasmanians calls from him a cry of

indignation, which, it may be said to the honour of English-

men, was repeated by many of his compatriots.

Our Correspondent was charged with the conduct of the publi-

cation of the scientific results obtained by the expedition of the

'Beagle.' His co-labourers were Owen, who described the fossil

Mammalia; Waterhouse, who published the recent Mammals.
Gould undertook the birds ; but, being sent into Australia, he
left this work to Darwin, who obtained the aid of Gray, as it

is hardly necessary to say. However, two great memoirs,
called " Introductions," one upon geology considered in its

relations with the extinct mammalogical species, the other on
the geograpliical distribution of the recent Mammalia, attest

the knowledge he possessed of these groups and his aptitude

for the treatment of general questions.

Darwin did not recoil from the minute investigations which
are required for the knowledge and discrimination of species.

This lie has well proved by the manner in which he has

monographically treated the history of the Cirripedes. Before

his time there existed upon this class scarcely any thing but

scattered materials, and the characterization of the groups
was not sufficiently advanced to permit geologists to take ad-

vantage of the fossils of this kind buried in various strata.

Darwin devoted three volumes, representing more than 1200
pages, to the investigation of the recent and fossil Cirripedes.

These works were printed at the cost of the Ray and Pal^eon-

tographical Societies. This is enough to prove their value

;

for Darwin was as yet only the Naturalist ofthe ''Beagle,^ and
it was not to his future reputation, which there was nothing

at that time to foretell, that so significant a homage could be
paid.

However, at first, it is towards the history of our globe

that Darwin's thoughts appear to have been directed in pre-

ference. At the time of the publication of the scientific

results of the ' Beagle's ' voyage, he undertook single-handed

the geological part, which includes several volumes. He
inserted in these or published elsewhere a great number of

memoirs or notes, among others upon coral islands, on the

formation of volcanic islands, on the geology of the Falkland
Islands, on the various geological phenomena which Avere

manifested in South America, c^c. These diverse publica-
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tioiivS procured him, from the Geological Society of London,
tlie Wollaston Medal, the highest recompense at the disposal

of that Society*.

Subsequently botany especially attracted Darwin's attention

—not descriptive botany, but rather that part of the science

which deals with obscure and little-known phenomena, be-

longing especially to physiology. We know wliat import-

ance the most highly-qualiiied naturalists attach to his obser-

vations and experiments upon polymorpliism, on the inter-

crossing of diilerent forms of the same species, on climbing

plants, on the fertilization of orchids, &c. The eminent
botanist Hooker, in a public discourse, declared that the

physiological discoveries of Darwin were the finest that liad

been made for ten years. Our illustrious fellow-member M.
de Candolle has never hidden his admiration for the English

naturalist ; and in a lettei', which I could find if necessary, he

wrote to me, with that extreme modesty which \xq all know
him to possess, nearly in the following words :

—" It is not I,

it is Darwin that the Academy should have named as its

foreign associate."

And yet it is not this group of works, all precise, all cor-

rect, all bringing to science results thenceforward acquired,

which have gained for Darwin his immense reputation and
his widespread popularity. It was his theory of the Origin

of Species that taught the whole world, tlie ignorant as well as

the learned, the name of the illustrious Englishman. It is

because this theory seemed to respond to one of the most vivid

aspirations, and, I do not hesitate to say, one of the noblest

desires of the human mind; it is because it seemed to explain

the world of organized beings, just as mathematics, astronomy,

geology, and physics have explained the world of inorganic

bodies. AVhat DarAvin attempted was to refer to the action of

second causes alone the marvellous group of phenomena
studied by the botanists and the zoologists ; he endeavoured

to explain their genesis and evolution, just as the astronomers

and geologists have taught us how our globe originated, and
how its surface has become what we see it.

Idiere is nothing but what is perfectly legitimate in this

great effort of a great mind ;
and it cannot be but that Dar-

win's conception has in it something serious as well as seduc-

tive to enable it to carry away not only the multitude who
take things on credit, and too often under the influence of their

passions, but also such men as Hooker, Huxley, Vogt, Lub-
bock, Brandt, Philippi, Hilckel, Lyell, and so many others.

The fact is that Darwin's starting-point is unassailable. No
* [It was, at the time, not merely the highest, but the oiiJij hciiour tlie

Siicii'tv hail t(i bi'stuw.
j
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one nowadays, I fancy, would dream of denying the perfect

truth of what the English naturalist has said about the

struggle for existence and natural selection. Up to this point

he remained upon the solid ground of observation and experi-

ment. Afterwards these two guides of modern science sud-

denly fail him. Seeking to explain the origin of species, he

does not ask himself what is to be understood by that word.

I am not going to inquire here what is the true notion that

we ought to form of this fundamental group. But it was
necessary that, having to speak of it, Darwin should form

some precise idea of it. This he has not done; and this

is how he has ftillen into the course which led him into error.

It is as if a traveller following a safe though arid road, should

quit it, seduced by the mirage, and lose himself in the open

desert.

But such a tra^'eller, however he may go astray, may dis-

cover, in the midst of the sandy wastes, rich oases the exis-

tence of which he will reveal. And this has been Darwin's

destiny. It is ])recisely under the influence of ideas that I

cannot accept, that he undertook and brought to an end some
of his most curious and most im])ortant works—works of

which, no doubt, he would ne^'er have thought, if he had
followed a more regular course.

The question wdiich pressed itself most imperiously upon
Darwin is one of those which have occupied the greatest

minds, Geoffroy Saint-Hilaire, as well as Buffon ; I mean
the variability of the species. It constitutes the basis of the

doctrine of the English naturalist ; he is incessantly occupied

by it, and seeks it always and everywhere in the two organic

kingdoms. It is by virtue of tliis special point &f view that he
was enabled to notice many facts which had escaped his pre-

decessors ; that he made experiments of which no one else had
dreamt; and that he attained unexpected but very positive

results, Avhicli pliysiology, botany, and zoology will hence-

forward have to take intu account. It is here that we find the

original work of Darwin—the w^ork that assures him a posi-

tion apart, and in the highest rank, among naturalists
; and,

what is remarkable, there is in this work instruction for every
body. Kowhere shall we find graver arguments to combat
the transformist doctrines which have themselves given rise to

these very investigations. On the other hand, nowhere shall

we meet with more solid arguments to oppose to exaggerated
morphologists. It will be understood that I cannot here de-

velop all my thoughts ; but I do not think that I exaggerate

in saying that, for a long time and perhaps always, whoever
shall takti up those general questions to which I allude, must,
in the first [dace, study the writings of Darwin.



472 M. de Quatrefages 07i Charles Darwin.

These I cannot enumerate here. Moreover, some of them
are bejond my range. I shall only refer to the two volumes
devoted to the study of variation in animals and plants under

the influence of domestication ; and in the midst of the mass
of facts, observations, and experiments contained in their

thousand pages, I shall only dwell for a moment upon the

memoir upon pigeons.

This work required of Darwin ten years of investigations.

In order to bring together the materials for it he procured

specimens of all the known races of pigeons ; he even pre-

pared with his own hand their skeletons, which he has described

almost bone by bone. From this study of their external and
osteological characters he concluded that these domestic birds,

called indifferently by the same name, present, at least, 150

more or less distinctly marked forms, all perpetuating them-
selves by generation, and capable of being taken for so many
species if they were met with living in freedom. These forms

are, moreover, so different that, if we were to apply to them
the rules of classification employed in the distribution of

species, we must form for them five distinct genera.

In presence of so great a diversity Darwin asked himself

whether all these apparent species can be referred to a common
initial form ; or whether, as Buffon and Cuvier himself had
thought, several wild species had mingled their blood to

engender what we call the domestic pigeons. Now, by an

entire series of exact facts and rigorous deductions he suc-

ceeded in showing that all our pigeons have descended from the

rock-dove, Columha livia of naturalists. Then he checks by
experiment this result deduced from observation. He couples

the most dissimilar forms ; he accumulates in the same sub-

jects the blood of the representatives of the five supposed

genera, of which I spoke above ; and he finds that these com-
plex products lose none of their fertility.. Finally, as a

countercheck, he couples these pigeons with species other

than the rock-dove, and demonstrates the disappearance of

fecundity.

Nothing can be clearer than the consequences which result

from this arduous labour. The species may vary almost

indefinitely in the forms of its representatives without losing-

its fundamental character, namely the faculty of reproducing

itself. The physiological separation of species, even when
very nearly allied, is just as clearly demonstrated by these

experiments. All these facts are in absolute contradiction

with the very basis of the theory which assumes the evolution

and the transmutation of the species. Does Darwin, there-

fore, deny or misrepresent them? Certainly not ; and it is
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liere that is displayed in the fullest light a trait of character

and intellect that I must at least indicate, unless I would
leaye a serious hiatus in this too rapid sketch.

The enthusiastic disciples of Darwin assert that he has

explained every thing in the organic world. The language

of the master is quite difierent. No doubt he allows himself too

frequently to be carried away by the vivacity of his thoughts.

Nevertheless, also very frequently, he retains sufficient cool-

ness to recognize, even in his own works, the arguments and
facts which are in favour of his adversaries. Then he hastens

to indicate them with a loyalty which has something chivalrous

about it. He is the first to declare that he knows nothing

about the appearance of the archetype, the ancestor of all

organized beings ; he rejects, as being in disagreement with

the results of experiment, the belief in spontaneous generation,

which would so easily have completed his doctrine ; he recog-

nizes that the struggle for existence and natural selection

cannot explain the appearance in an organism of any thing

really new ; he makes the same avowal with regard to the

unfertility which must at some given moment physiologically

separate forms issuing from the same stock and convert them
into distinct species. This constant good faith gives to some
of Darwin's pages a peculiar charm. We follow with interest,

even in his mistakes, this thinker, who is entirely occupied

in the endeavour to make us adopt his beliefs, but who never-

theless places in our hands, with true candour, the arms best

fitted to combat him. We put down his books with a great

increase of our high esteem for the philosopher, of our affec-

tionate sympathy with the man.
In these almost improvised pages, no more than in my

other writings, could 1 pass in silence over what separates me
from Darwin. As on all other occasions, I have done it with
regret. On the other hand, it is from the bottom of my heart

that I have tried to render him a last and just homage.
In acting thus it seems to me that I must find myself in

accord with the general sentiment of the Academy. At first

the Academy did not favourably receive Darwin's candidature

as a Correspondent. It has been reproached for this by some
of the adherents of the English naturalist ; but unjustly. For
them Darwin's merit consisted especially in his theory. By
its first hesitation the Academy showed that it could not join

in this judgment. Then, by welcoming the author of the

book ' On the Origin of Species,' it proved that it had been
able to recognize all that was important and durable in the

complex work of the illustrious naturalist, and to render

justice to his true merits. It has therefore in all particulars
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fulfilled its duties as a scicutitic tribunal with liiuli iiunar-

tiality.

Now, Darwin is dead ; and most certainly no one within
these walls has withheld sincere and cordial regrets from this

true and great naturalist, who chose to pass his whole life,

solely devoted to study and meditation, in a modest retreat,

far from the honours Avliich it would have been so easy for

him to attain, and which came to seek him when he could
no longer avoid them.

MI8CELLANE0UH.

Tliree inore Freshwattr S^^omjes.

Mr. Euw. Potts had described in the Proceedings iiuder dale of

July 26, 1881, a new species of CartercUa, C. Jatitenta ; his later

identified findings during that }'car are here mentioned.

Meyenla craterifonna.

This sponge, first found during September 1881, in the Brand}-
wine, near Chadd's Ford, is of very delicate structure. Its frame-

work of skeleton-spicules is exceedingly meagre and slightly bound
together, scarcely amounting to a system of meshes and polyhedral

interspaces, as in most other sponges ; and, as a consequence, we
find the numerous small white statospheres lying in recesses far

larger than themselves, freely exposed to view from the upper or

outer side of the sponge. This trait is only seen in the thinnest of

inerusting sponges.

The skeleton-spicules may be described as acerate, gradually

sharp-pointed, sparsely and very minutely microspined. With these

were mingled smaller and more slender forms, which may be an

earlier stage of the same, or perha])s are dermal spicules ; but beside

these may be seen upon the undisturbed surface of the sponge two

other forms—one, cylindrical, slender, with truncate ends, the other

similar in all respects to the long birotulates which surround the

statospheres. The last have most probably been displaced from

their normal position.

The birotulate spicules surrounding the statospheres, us compared

with those of any other described sponges, and with the diameter of

their own rotules, are relatively very long. The diameter of the

complete statosphere is to that of the contained chitinous body

about as ten to seven ; and the diameter of the rotules, while per-

haps double that of the shalts, is only from one fifth to one seventh

of their length. A number of long sharp spines occur near each

extremity of the shaft. These birotulates are disposed, as is usual,

very regularly and densely upon the surface of the chitinous body

—
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one end of each being thus supported, the other forming a second

or onter coat or surface. One peculiarity, however, of their ar-

raiigement has suggested the specific name now given. In most
other species the length of the foraminal tube is fixed, or approxi-

mately indicated, by the thickness of the spiculiferous coat, which
closes up around and against it. In this, however, on account of

the unusual length of the spicules and their necessary radial direc-

tion, a space is left about the foramen, in the centre of which the

tubule appears as an elongated cone, the whole having the appear-

ance of a volcanic crater. In mounted specimens, probably as a

result of violence in making sections of the statoblasts, these spicules

frequently deviate from a direct radial position and cross each other's

lines in a curious manner. This sponge has also been found in the

Schuylkill river and in some of its smaller branches.

Hcteromeiienui Byderii.

This beautiful green sponge has, as yet, only been foimd in a
branch of Cobb's Creek, a small stream whose waters reach the

Delaware river, below Philadelphia. It occupied the upper surface

of large stones in the bed of the stream, some of the patches being

4 or 5 inches in diameter and about one fourth of an inch thick.

The surface is somewhat irregular, occasionally rising into rounded
lobes. The efferent canals are deeply channelled in the upper
surface of the sponge, live or six sometimes converging to a common
orifice.

The skeleton-spicules are stout, cylindrical, slightly ctirved, gradu-
ally sharp-pointed, conspicuotisly spined, excepting at the extremities

;

spines conical, shar])-pointed, when largest often curving forward
or towards the adjacent ends of the spicules. As is generally the

case with spined skeleton-spicules, they are but slightly fasciculated

—

being mostly arranged in a simple series, single sinculos meeting or

diverging from other spicules, thus forming a delicate network,
supporting the sponge-flesh. "With these are mingled a fe^ more
slender smooth spicules, which may be immature, or the true dermal
spicules of the sponge.

The statospheres are numerous, rather small, surrounded first by
a series of birotulates, short, stout, the rotula) about equal in diameter

to the length of the shaft. The shafts are cylindrical or somewhat
wider towards the rotules, having frequently one or more long-

spines near the centre. Margins of the rotulte marked with an
infinity of shallow cuts not amounting to notches.

The second series of birotulates, which, more than in either of the

other species of this genus, marks this as a deviation from the

familiar Meyenia ty|ie, are very different from the first. They are

nearly double the length of the former, much fewer in number,
rather regularly interspersed among them; the rotules are repre-

sented by six, eight, or more short recurved hooks at each end of

the shaft, which is cylindrical and studded with numerous spines

eqttal in length to the hooked rays of the rotuke, and curving, like

them, from the extremities. This species is respectfully dedicated
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by the discoverer to his friend ^Ir. John A. liyder, in acknow-
ledgment of much excellent advice, assistance, and encouragement.

Tubella pcnnsi/lvan ica

.

The genus TahcUa, as established by Mr. H. J. Charter, February

1881, was represented by four species, three originally described by

Dr. Bowerbank (as Spongillas), and one by Mr. Carter, all collected

in the Amazon river, South America. It does not appear that any

have been described from other localities. It was therefore with much
pleasure and some surprise that, while examining material collected

at Leheigh Gap, Pa., in November last, Mr. Potts came upon un-

doubted specimens of the same genus. It differs from Mei/enia in

the fact that the rotulse of the spicules surrounding the statospheres

are of unequal diameters, the larger one being placed next the

chitinous coat. This species, whose peculiarities do not tally with

those of any of the four above mehtioned, maj' be thus de-

scribed :

—

Sponge minute, incrusting, thin; the skeleton -spicules arranged

in a simple series of single non -fasciculated spicules, in the inter-

spaces of which the statospheres are abundant.

Skeleton-spicules very variable in si/e and in shape, but all

entirely and coarsely spined ; rounded or abruptly pointed at the

extremities.

Dermal spicules absent or undetermined.

Statospheres numerous, small
;
granular coating thin, but ex-

tending to or somewhat beyond the outer ends of the birotulates.

Length of the inequibirotulates about equal to the diameter of the

larger disk, which is placed against the chitinous coat. Margin of

larger disk generally entire, subcircular ; outer surface Hat, table-

like, the margin sometimes slightly incurved. This surface is not

unfrequently warped or twisted into an irregular outline. The outer

disk, in the great majority of cases, is about one fifth of the diameter

of the inner, but varies from, say, one sixth to equality, which is,

however, rarely observed. Its margin also appears to be generally

entire, but it is undoubtedly sometimes divided into six or eight

rays. The inner surface of the larger disk is also occasionally

marked with rib-like rays ; and still more rarely the margin between

the rays is wanting.

These, as before stated, are all the species whose novelty has been

definitely determined ; but amongst the large amount of material

collected are doubtless others, belonging to the genera Spongilla and

Mei/enia, whose distinguishing peculiarities are less obvious, and

where close study will be needed to define them.

—

Proc. Acad. Nat.

ScL Philad., Jan. 10, 1882, p. 12.

Bestoration of the DisJc in Opliinram. By A. E. Verkill.

That Ophiurans restore their rays with remarkable facility when

broken, or entirely lost, is well known. In examining a large

series of Amphinra abdita, Y., collected in the harbour at IVoank,
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Conn., among eel-grass (Zostera), in 1874, I found several speci-

mens in which the entire dorsal disk, with the contained viscera,

had been lost and more or less restored, showing the various stages

of the process. The dorsal disk of this species is soft and swollen
,

and is very easily detached. The arms are exceedingly long an d
slender, and su])ject to frequent restorations. In some of the ex-

amples in which a new disk was forming, the scars are still plainly

visible on the bases of the arms, showing where the disk had been

torn away, and its former size. In some of these the new disk,

though perfect in form, had not grown to more than one third or

one half the diameter of the old one ; in others it was nearly com-
pleted. These small disks, connected with the full-sized arms and
jaws of the adult, give such specimens a very peculiar appearance.

At first I mistook some of these for the genuine young ; but a more
careful examination easily revealed their true nature.

In the same lot were specimens in which a portion of the edge

of the disk, with one or two of the arms, had been destroyed and
afterwards restored. ' In a few instances two arms had grown out

in place of one.

—

Amer. Journ. Sci., May 1882, p. 408.

On the Abyssal Malacological Fauna of the Mediterranean.

By M. Fischer.

The demonstrated existence in the Mediterranean of a deep zone

included between 250 and 3624 metres, and characterized by its

constant temperature (about 55° F.), lends much interest to the

enumeration of the Mollusca that live under these definite thermal
conditions. But it is necessary to distinguish the species which
inhabit the bottom from those whose shells have fallen from the-

surface after death. In most of the deep dredgings of the ' Tra-

vailleur ' we found shells of pelagic Mollusca *, sometimes forming
enormous accumulations, but quite incapable of furnishing any
notion of the true abyssal fauna. On the other hand, the Gastro-

poda, the Scaphopoda, the Lamellibranchiata, and the Brachiopoda,

in the adult state and with the shell intact, generally lived upon the

bottom, whence they were collected by the dredge.

Nothing was known of the Gulf of Lyons below 350 metres. The
most productive dredgings in Mollusca off these coasts during the

expedition of the ' Travailleur ' were at the stations No. 1 (555
metres), 9 (445 metres), and 5 (1685 metres); and the list that

we have prepared includes more than sixty species t. Some of

* Cephalopoda : Argonauta argo. Pteropoda : Spirialis phgsoides,

S. hulimuides, Protomedea rostralis, Ilgulata iridentata, H. vaginellina,

Cleodora lanceolata, C. cusjn'data, Cresels spinifera. Heteeopoda : Cari-
naria mediterranea, Atlanta Feronii. Gastropoda (larvte) : Sinu-
sigera, sp.

t Brachiopoda : Terehratida vitrea, Terehratella septuta, Teir-ln-atulina

capid-serpentis, Megerliu tmncuta. Lamellibranchiata: Lima ellip-

tica, L. suhaurirulafa, Z. S'arsi, Pecten Brunei pes-hdrfe, P. Iloskinsi, P.
fenestratus, Midletia cuneata, Leda inessanieyisis, L. striohtta, Xiicula sul-

cata, Area lactea, A. tetraguna, A. jjectunculoides, Limopsis uurita, L.
mimda, Dacrgdium vitreum, Astarte sidcata, A. triangularis, Venus

Ann. (& Mag. N. Hist. Ser. 5. Vol. ix. 33
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them were indicated loug ago in the fossil state in the Pliocene of

Italy, such as Terehratella septata, Leda messaniensis, Limoi^sis

aurita, L. minuta, Fleurotonia Loprestiana, Golumhella costulata,

Eissoa snbsoluta, Turbo romettensis, Troplion multilamellosus, &c.

;

but they also live in the abysses of the Bay of Biscay and on the

shores of Portugal.

Between the dredging 1 (555 metres) and the dredging 5 (1685

metres) there is no essential difference from a zoological point of

view ; the species of dredging 5 all occur in the bottom of dredging

1, but their number is restricted ; we have only recognized about

twenty *.

The dredgings 18 (2454 metres) and 17 (2660 metres) in the

north of the Mediterranean, between Provence and Corsica, have

also furnished us with MoUusca which existed at the depth of 555

metres

—

Terehratula vitrea, Syndesmya longiealhis, Xylophaya

dorsalis, Nuada sulcata, Nassa Edwardsi, Dentalmm agile, &c.

We may conclude that between 445 and 2660 metres the deep-

sea malacological fauna has the same zoological characters, but that

the number of species gradually decreases with the depth. The
equality of temperature has the effect of rendering the fauna almost

uniform.

In the south of the Mediterranean the principal stations where

MoUusca abound bear the numbers 26 (900 metres) and 28 (432

metres) along the Barbary coast, between Oran and Gibraltar.

Here we collected about sixty species f ; but some of these do not

extend so far as the Gulf of Lyons. The remarkable forms are:

—

multilameUa, Isocardia cor, Kelliella miliaris, Lucina spinifera, Necera

cuspidata, N. costellata, Xylophaya dorsalis, Syndesmya lonyicallus, Phola-

domya Loveni. Scaphopoda : Siphonentalis quinquanyularis, Cadulus

ttimidosus, Dentalium agile. Gastropoda : Troplion midtilamellosus,

Chenopus Serresianus, Buccintmi Ilumphreysianum, Nassa limata, N. Ed-
wardsi, Golumhella costidata, Maryinella claridestina, Cerithiuni metaxa,

Eidima stenostoma, E. distorta, Craspedotus Tinei, Turho romettensis,

Scissurella crispata, S. costata, Emaryimdajissura, Odostoinia unifasciata,

Cioniscus yracilis, Hissoa ahyssicola, R. suhsolvta, Rinyicida leptoddla,

Pletirofoma Loprestiana, Hela tenella, Eulimella ventricosa, E. acicida,

Aelis Walleri, Cylichna comdus, &c.

* Terehratula vitrea, Lima elliptica, L. Sarsi, Malletia cuneata, Leda
messaniensis, L. striolata. Area pectunculoides, Necera costellata, Xylophaya
dorsalis, Dentaliumfilum, Trophon multilamellosus, Hela tenella, &c.

t Laaiellibranchiata : Pecten vitreus, Modiola lutea, Limopsis

minuta, Area diluvii, Nucida sulcata, N. ceyeensis, Lucina borealis, L. spi-

nifera, Axinus yranulosus, A. ferruyinosus, A. hiplicatus, Astarte hipartita,

Cardium vnnimiwi, C. papillosum, Venus midtilamella, V. casina, Syndes-

mya lonyicallus, Necera abhreviata, N. costellata, Poromya yranulata, Saxi-

cava arctica, Saxicavdla pUcata. Scaphopoda: SlphonentaUs quinquan-

yidaris. Gastropoda : Murex Spadce, Nassa semistriata, Trophon
multilamellosus, Chenopus Serresianus, Taranis Morchi, Pleurotoma Lo-
prestiana, Trochus yeminulatus, Zizyphinus Folini, Z. siduralis, Scissurella

crispata, Natica fusca, Pissoa ahyssicola, Eidima hilineata, Eulimella

scillce, E. acicida, Odostomia conoidea, Pyramidella minuscula, Actceon

exilis, Cylichna nitidula, Tecttira fulva, Calyptrcea sinensis, &c.
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Modiola lutea, discovered in the Bay of Biscaj^ between 677 and
1960 metres ; Taranis Morclii, a boreal species, abyssal in the At-
lantic ; Troclms gemmulatus and Zizyphimis snturalis, fossil in the

Italian Pliocene, and found living in the Bay of Biscay; and Tectura

fulva, an arctic moUusk.
Combining the Mollusca of all our deep dredgings (555-2660

metres) we obtain a total of about 120 species ; but only thirty of

these can be regai'ded as abyssal *, All the deep-sea species of the

Mediterranean without exception occur also in the Atlantic Ocean.

It therefore seems to be demonstrated that the Mediterranean

receives its deep-sea f&una from the Atlantic, and that there has

not been a centre of creation for it. It remains to be ascertained

whether the fauna of the superior strata, characterized by a great

number of species localized in the Mediterranean, is also derived

from the Lu'sitanian fauna.

The abyssal forms of the Mediterranean have been dredged in the

Atlantic generally at considerable depths. The Mediterranean

therefore only contains the Mollusca which can bear a rather high

temperature. The arctic forms fossilized in the glacial deposits of

Sweden and the British Isles appear no longer to exist in the present

Mediterranean, although they were abundant there during the

newer Pliocene period (deposits of Ficarazzi). The temperature of

the Mediterranean has consequently changed gradually ; it is pro-

bable that it was not then constant, and that a communication with

very cold seas brought arctic Mollusca into it. It would be inter-

esting to ascertain whether, in the great depths of the eastern Medi-

terranean and of the Black 8ea, there may not exist some survivors

of the glacial fauna of the Pliocene of Ficarazzi.

—

Com^^tes Rendus^

April 24, 1882, p. 1201.

A Zoological Station at ViUafranca

.

We have received from Dr. J. Barrois an intimation that the

French government have recently decided upon establishing a new
zoological station at Yillafranca, of which the direction will be in

his hands. The purpose for which it is specially founded is that of

furnishing facilities for the study of the rich marine fauna of the

locality, which yields in interest to no other in the Mediter-

ranean, by the many naturalists who may be attracted to ViUa-

franca by the charms of the place and its surroundings ; and Dr.

Barrois particularly expresses a hope that many English zoologists

may be induced to avail themselves of the advantages thus offered

to them at a much less distance from home than the older establish-

ment at Naples. Dr. Barrois promises a particularly warm welcome
to our countrymen.

* For example, Tei'ehratella septata, Lima Sarsi, Pectcn Jfoskinsi,

A.rimis granulosus, Malletia cuneata, Ai-ca pcctimculoides, Leda messani-

ensis, L. striolafa, Limopsis aurita, L. ininuta, PJwladomya Loveni, Modiola
lutea, Dacrydivm vitreum, Dentaliinn agile, Cadidus fir7)iidosus, Taranis

Mrirchi, Hela tenella, Fyramidella miimsetda, Pleiirotoma LoprestianUf

Tectura ftdva, Colund)ell(i costidata, Turbo rometiensis, Trochiis gemmu-
latus, Itissoa subsohda, Eidiina stcnostoma, Craspedofus Tinei, Trophon

midtilamellosus, &c.
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330, 390.

Cellepora, new species of, 416.

Centrolophus pompilus, on the oc-

currence of, 204, 338.

Cercaspora, new species of, 183.

Chapman, Dr. H. C, on a foetal

kangaroo and its membranes, 338.

Chlorochroma, new species of, 91.

Chrysolarentia, new species of, 93.
Cicindela, new species of, 319.
Cladocera, on new British, 53.

Cladocora, on the genus, 205.

Cliona, new species of, 346.

Coccidt'e, on a new apterous male
among the, 404.

Cocciuellopsis, new species of, 325.
Codaster, new species of, 235.

Coleoptera, new, 25, 47, 50, 172, 319,
321, 374, 420 ; alteration of gene-
ric names of, 409.

Conchylis, new species of, 98.

Conognatha, new species of, 52.

Cope, E. D., on the oldest Artio-
dactyle, 204 ; on the characters of
the Tieniodontia, 205 ; on some new
forms of Coryphodontidee, 211; on
an anthropomorphous Lemur, 212.

Coptomia, new species of, 322.

Corals, new species of, 73.

Coronella, new species of, 460.

Coryphodontidse, on some new forms
of, 211.

Crastia, new species of, 453.

Crinoids, on some new Jurrasic, 60.

Crustacea, new, 42.

Cryptopeges, description of the new
genus, 100.

Ctenoptychius pectinatus, note on,

256.

Curculionidse, on Australian, 374.

Curis, new species of, 51.

Cychrus, new species of, 320.

Darata, new species of, 88.

Darwin. Charles, obituary notices of,

402, 467.

Davis, J. W., on fossil Fish remains
from the Armagh limestone. 198.

Dawson, Principal, on Prototaxites
and Pachytheca from the Den-
bighshire gilts of Corwen, 59.

Day, F., on the occurrence of Cen-
trolophus pompilus, 338.

Diadelia, description of the new
genus, 421.

Dicellonotus, description of the new
genus, 3S7.

Dinosauria, on the classification of

the, 79.

Diopethes, characters of the new
genus, 32.

Diptera, on the postembryonic deve-
lopment of the, 61 ; on the nervous
system of the larvfe of some, 453.

Diptychus, new species of, 43.

Distant, W. L., on Malayan Rhopa-
locera, 396.

Distichopora, new species of, 75.

Donatia, new species of, 359.

Doticus, characters of the genus, 27.

Dredgings, deep-sea, 37, 334, 477,
Dromicus, new species of, 204.

Duncan, Prof. P. M., on the genus
.Stoliczkaria, 58.

Dysidea, new species of, 274.

Dysmathosoma, description of the
new genus, 422.

Echinorhynchi, on the organization
and development of the, 140.

Eel, on a yellow variety of the com-
mon, 65.

Eimer, Dr. .1., on the mode of cap-
ture of Lizards in the south of
Europe, 138.

Elasmonotus, new species of, 43.

Elymnias, new species of, 397.
Emery, Prof. C, on the Mediter-

ranean species of Fierasfer, 137.
Esperia, new species of, 291.

Espitea, characters of the new genus,
32.

Etheridge, R., jun., on the morpho-
logy of the Blastoidea, with de-
scriptions of new genera and
species, 213.

Eubolia, new species of, 96.

Euchrcea, new species of, 321.
Eudendrium ramosum, on some pe-

culiar organs of, 201.
Euglypha alveolata, on the pheno-
mena of division in, 125.

Eulytus, characters of the genus, 175.
Euripus consimilis, note on, 405.
Exapin.TAis, characters of the new

erenus, 34.
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Fibularia, new species of, 282.

Fierasfer, on the Mediterranean
species of, 137.

Filaria, new species of, 312.

Fischer, M., on tlie abyssal malaco-
logical faima of the Mediterranean,
477.

Flustra, new species of, 116.

Fungi, notices of British, 176.

Furtado, F. d'Arruda, on a case of

complete abortion of the reproduc-
tive organs of Vitrina, 397.

Fusus, new species of, 344.

Galathodes, new species of, 42.

Ganoris, new species of, 18.

Gempylodes, new species of, 26.

Geological Society, proceedings of

the, 58, 198, 400.

Godwin- Austen, Lt.-Colonel, on a

fossil species of Caniptoceras, 400.

Gongylus, new species of, 263.

Graptolites, on the morphology of

the true, 54.

Gromphadorhina, new species of,

384.

Gruber, Dr. A., on the Amosbae, 106;
on the phenomena of division in

Eulypha alveolata, 135.

Giintlier, Dr. A., on the occurrence
of Ceutrolophus pompilus on the
east coast of England, 204 ; on
some Reptiles from Madagascar,
262.

Guppy, Dr. H. B., on the pearly
organs of Scopelus, 202.

Gynopteryx, new species of, 91.

Halichoudria, new species of, 285.

Heider, Dr. A. von, on the genus Cla-
docora, 205.

Heteromeyenia, new species of, 475.

Hicks, Dr. II., on Berwynia Car-
ruthersii, 59.

Hincks, Rev. T., on certain remark-
able modifications of the avicu-
larium in a species of Polyzoon,
20 ; on marine Polyzoa, 116.

Hiicinia, new species of, 273.

PL nioeogenus, description of the new
genus, 174.

Homoptera, new, 127 ; on the classi-

fication of the, 424.

Hopkinson, J., on the morphology of
the Rhabdophora, 54.

Hulke, J. W., on Iguanodon Seelyi,

199; on Ornithopsis eucamerotus,
401.

Huttun, Prof. F. W., on the struc-

ture and development of Sipho-

naria australis, 341.

Hydroids, on the origin of the spei*-

matozoids in the, 133.

Hylodes, new species of, 465.

Hylotastes, new species of, 26.

Iguanodon Seelyi, note on, 199.

Immedia, characters of the new ge-

nus, 33.

Jamiesou, T. F., on the Crag Shells

of Aberdeenshire, 400.

Joliet, L., on the development of the

ovum of Melicerta, 63 ; on the de-

velopment of the ganglion and of

the " ciliated sac " in the bud of

Pyrosoma, 409.

Jones, Prof R., on some Silurian

Leperditife, 168.
" Kammplatten," observations on,

253.

Kangaroo, on a fcetal, 338.

Kleinenberg, Prof., on the origin of

the central nervous system of the

Annelida, 67.

Laukester, E. R., on new British

Cladocera, 53.

Lasiocercis, description of the new
genus, 420.

Latometus, description of the new
genus, 101.

Leaves, on the colour of, in autumn,
335.

Lemur, on an Anthropomorphous,
212.

Leperditife, on some Silurian, 168.

Lepidoptera, new, 13, 84, 103, 206,

396, 453.

Leptocera, new species of, 327.

Leptops, new species of, 375.

Lichtenstein, J., on a new apterous
male among the Coccidse, 404.

Limulus, on the position of, in the
natural system, 3(')9

; on the deve-
lopment of, 412.

Linyphia, new species of, 202.

Lipothyrea, characters of the new
genus, 375.

Lizards, on the mode of capture of,

in the south of Europe, 138.

Lufl'aria, new species of, 268.

McCook, Rev. Dr. H. C, on the
mode of constructing webs among
orb-weaving Spiders, 68.

Macrotoma, new species of, 47.

Malacological fauna of the Mediter-
ranean, on the abyssal, 477.

Marion, A. F., on /Atlantic Actinia-
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ria, 334 ; on tlie Alcyonaria of the

Bay of Marseilles, 406.

Marsh, Prof. 0. C, on the classifica-

tion of the Dinosauria, 79.

Mastododera, new species of, 50.

Meehan, T., on colour in autumn
leaves, 335.

Megnin, M., on the organization and

development of the Echinorhvnchi,

140.

Melicerta, on the development of the

ovum of, 63.

Membranipora, new species of, 117.

Mevenia, new species of, 474.

Miall, Prof. L. C., on the abortion of

the reproductive organs in Vitrina,

399.

Miana, new species of, 89.

Micrantereus, new species of,' 29.

Microporella ciliata, on certain re-

markable modifications of the a\a-

cularium in, 20.

Miers, E. J., on a freshwater Ma-
crurous Crustacean from Japan,

193.

Milne-Edwards, A., on the ' Tra-

vailleur ' zoological exploration in

the Mediterranean and the Atlan-

tic, 37.

Mioelsenus brachystomus, description

of, 204.

Mollusca, deep-sea, of the Mediter-

ranean, on the, 477.

Monoporella, new species of, 123.

Moore, F., on a new species of Cras-

tia, 453.

Moseley, Prof. H. N., on the deve-

lopment of Limulus, 412.

Mastacomys, descriptiou of the new
genus, 413.

Mus, new species of, 415.

Musca vomitoria, on the postembry-

onic development of, 61.

Myriopoda, new, 196, 328.

Nascio, new species of, 50.

Nematodes, on the classification of

the, 301.

Nemestra, new species of, 382.

Nephthya, new species of, 185.

Neriene agrestis, observations on, 4.

Neusticosaurus pusillus, note on, 401.

Notoehelys costata, note on, 199.

Ophiurans, on the restoration of the

disk in, 476.

Orley, Dr. L., on the classification of

the Nematodes, 301.

Oruithopsis, on the affinities of, 401.

Orthorhinus, new species of, 380.

Owen, Prof., on Notoehelys costata,

199.

Oxyops, new species of, 379.

Pachymatisma Johnstonia, on the

histology of, 141.

Packard, A. S., jun., onLimulus, .369.

Palythoa, new species of, 418.

Papilio, new species of, 103.

Pascoe, F. P., on new genera and
species of Coleoptera, 25 ; on the

Austi'alian Curculionidse, 374 ; on
a new species of Mantidae, 423 ; on
the classification of the Homo-
ptera, 424.

Patuloscula, new species of, 365.

Paxillus,uew species of, 181.

Penicillium, new species of, 183.

Pentremitidea, new species of, 223.

Pephricus, new species of, 374.

Phajnoschisma, description of the
new genus, 226.

Phrissogonus, characters of the new
genus, 94.

Phryniscus, new species of, 464.

Phytometra, new species of, 90.

Platypleuva, new species of, .388,

Polyzoa of the Wenlock shales, notes

on the, 61 ; on the marine, 116.

Polyzoon, on remarkable modifica-
tions of the awidarinmin a species

of, 20 ; on a remarkable form of,

416.

Pontophilus, new species of, 43.

Porella, new species of, 126.

Porthesia, new species of, 87.

Potts, E., on the genus Carterella,

330 ; on new freshwater Sponges,
474.

Prostenus, new species of, 35.

Prostherapis, new species of, 462.
Prototaxites, on the affinities of, 59,
Psiloptera, new species of, 51.

Ptosima, new species of, 172,

Ptyas, new species of, 263,
Pycnobothris, new species of, 324.
Pyrosoma, on the development of

the ganglion and of the " ciliated

sac " in the bud of, 409.

Quatrefages, M. de, on the scientific

labours of Charles Darwin, 467.
Reptiles, new, 263, 457.
Rhabdophora, on the morpholo2'v of

the, 54.

Rhizopods, on the plienomena of di-
vision in the Monothahimous, 165.

Rhodaria, new species of, 96.



484 INDEX.

Eichardina, new species of, 43.

Ridley, S. O., on the Alcyonaria,

with descriptions of new species,

184.

Satynis, new species of, 14.

SchizoUastus, description of the new
genus, 243.

Schizoporella, new species of, 124.

Schmidt, F., on some Silurian Leper-

ditiaj, 168.

Scopelus, on the pearly organs of,

202.

Seeley, Prof. H. G., on Neustico-

saurus pusillus, 401.

Siphouaria australis, on the structure

and development of, 341.

Smith, E. A., on a new species of

Fusus, 344.

Sollas, Prof. W. J., on the Sponge-
fauna of Norway, 141, 426.

Spiders, new, 1, 258 ; how orb-

weaving, make the framework of

webs, 68.

Spirostreptus, new species of, 328,

406.

Sponge-fauna of Norway, on the, 141,

426.

Sponges, on some West-Indian and
Acapulco, 266, 346 ; new fresh-

water species of, 474.

Spongiophaga Pottsi, observations on,

330, 390.

Steganoporella, new species of, 119.

Stenotarsia, new species of, 323.

Stock, T., on " Kammplatteu," and
on Otenoptychius pectinatus, 253.

Stoliczkaria, observations on the

genus, 58.

Strepsiptera, on the nervous system
of the, 456.

Tteniodontia, characters of the, 205.

Tachymenis, new species of, 265.

Teia, new species of, 88.

Telesto, new species of, 85.

Telethrus, characters of the new
genus, 29.

Terpios, new species of, 355.

Tetilla cranium, on the structm-e of,

150, 426.

Tetraprosopus, characters of the

new genus, 97.

Thenea Wallichii, observations on,

427.

Tliomas, O., on two new Muridoe
from Tasmania, 413.

Tuba, new species of, 279.

Tubella, new species of, 476.

Vareune, A. de, on the origin of the

spermatozoidsin theHydroids, 133.

VerriU, A. E., on the restoration of

the disk in Ophiurans, 476.

Verrucella, new species of, 192.

Viallanes, H., on the postembryonic
development of the Diptera, 61. •

Villogor!':ia, new species of, 189.

Vine, G. R., on the Polyzoa of the

Wenlock shales, 61.

Vitrina, on a case of complete abor-

tion of the reproductive organs of,

397.

Walckenaera, new species of, 7, 259.

Waterhouse, C. 0., on new genera

and species of Coleoptera, 47, 50,

172. 321, 420.

Weismaun, Ur. A., on some peculiar

organs of Eudendrium ramosum,
201.

Whymper, E., on Reptiles and Ba-
trachiaus collected in Ecuador by,

457.

Wood-Mason, J., on two new species

of Papilio, 103.

Wright, B., on some new species of

Corals, 73.

Ypthima, new species of, 39^3.

Zacorus, description of the new
genus, 102.

Zephronia, new species of, 196.

Zoological exploration made in the
Mediterranean and the x-itlantic on
board the ' Travaillem-,' report on
a, 37.

Zoological station at Villafranca,

note on the, 479.
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