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XTIV On two new Sponges from the Antarctic Sea, and on
@ new Species of Tetltya from Shetland ; together with Ob-
Reproduction of Sponges commencing from

By H. J. Canrog, F.R.5.

servations on the
Zygosis of the Sponge—am'mal.
c.

[Plates XX, XXT,, & XXI1]

AnoNG the sponges preserved in spirit at the British Museum
which Dr. J. B, Gray wished me to examine with reference to
any thing that might vemain untold about them, as well as to
their fature arrangement there, ave two glass jars partly filled
with specimens, which, but for the presence of spicules, might
very well pass for so much wet brown paper torn into pieces and
soaked in sandy mud. Notwithstanding this nninviting aspect,
however, they claim attention through bearing respectively the
following Tabels, so far as the writing on them can be now made
out, viz. :—
¢ Dredged from depth of 300 faths. Tat. 743°S. . . . ..
Antarctic Exp, Aduiralty.” And “ Dredged in 206 faths,
Lzlut. ’,7,712" 8. and long. 175° West. Antarctic Eixp. Admi-
ralty.

The fragments in both jars belong to the same species of

spouge; and the t Jocality” being known, there is no doubt
that they were dredged up by Captain Sir James Ross during
his Antaretic Expedition, which 1 further proved by the fol-
lowing extracts from thal ilinstrions navigator’s book entitled
¢ A Voyage of Discovery and Research i the Southern and
Antarctic Regions durihg the years 183943, viz. r—

¢ Fob.16th, The lat, at noon was 75° §' 8., long. 189° 04'W.

Tn the afternoon we hove-to and sounded in 290 fathoms on 2

bottom of green wmud, the temperature at that depth being 32°,
The dredge was pub

while that of the suriace was 30° ...
overhoard for a short time, and many curicus invertebrate
amimals and a small fish taken in it” (vol. ii. p. 195).
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No doubt it wa I
I ras on this occasion th
. - ) 8 at the frag
Ig}oﬁleg; Os‘f:gl plciserved m the British Museum W;igﬁi?s %f
and mixedlﬂ;n:vig]??]‘l i thf dl-‘ed%‘e, probably in & 1‘011ghu;Z;'
aondmary that the e sandy mud of the bottom, it is not ox.
. c should have passed 1 ! o
tioned. The onl 4 e pnto the stato men-
¥y part extraordinary is, that o
and nnder such cirenmstan et oo Ch & fime
o ances as those recorded ;
Et; e:}bizrc% I have alluded, the dredge should ﬁ;vgnﬁhc ook
invesﬁaflt Eft a,f!L No one but a cool and intrepid S‘Bfm P
et g2 ](;1 of the hlghest type could achieve suc]:lmfmtlﬁc
a 1o obtained in this Antarctic Expedition. W, 1es_ults
n‘%}?z]lld l])le proud of such men! ’ ell might
ith this feeling, then, it will easi
Lo s fooling, , 1t will easily be concei
fa?:iwg?hu]{nfvmng the remmants of this }srponge acif;le\;efi dtha't,
T ke:n having been obtained when most meupl u_lle ; the
b En m? ]ﬁlg the.l}- vessel snng and sailing awa; ﬁ.WO d have
exa?;}i;ioe Iocalll(iiy demanded the little ex&riign \?f]flli(iucgl i
; ation wonld entai it i - L thorr
P anatio aill on one sitting guietly at home by
Hence they werc exami
) amined (¥ overhauled,” -
e ] ' . rie to 1
cxprssion very appopristo be) b by, il eschly
5 ; ith fhe X i X ol .
be soon s most repaying results, as will presentl?
A . .
de ;n‘?rgg :hf}{ﬁ aglments were observed pieces four inches long:
foore WA h\;u ently a porous surface on one side and a ¢ e -
(O o (}-le on the_ other, both like those of Hyal o
(S hlc% ¢ iaﬂ and Holtenia, Wy. Thomson {see i u‘i{a 0?;81;7?]:2[@
it the ﬁl; .‘lra.ns. 1870, pl. 69 &e.). The spicuglesel?e(l)on :
g e -glmg,nts were of three kinds, viz. acerate, anch, g—
g Se%ce . It was therefore evidently a,’ dee o
Lol ]1;1 - Bu sequently tufts of long anchor- and fork hp-&*l‘»&
t]%esc (:15 W(al_(z,1 formd attached to some of the fia 'mem;s 6 " 651
e me;;] Se]v;l en]fil'y bsﬂonged to the base of ithe sgponge %be?;l
many pointsyp:zsg}%; 1{ gas ﬁxled to the muddy bottom ’ Thu%
resented themselves which led to & i X
%E:tgfaspo?% llnusf; have been in form of bod;solieig?gleﬁ?]l:e
Larte 0;1;1( Lottenia,which in this respect are nearly idm%ticlale
- Iilli o ﬁS-Sl}l{g la?dal beards of spicules eighteen incl y
theg],f} e 311 ent’s noble specimen of Pheronema, Gras S n
e ym}:: ‘Nollli?znj_;l d;'Seg%ec]lJ up off the coast of Pél‘tﬂgﬁ E
8 te . . M . » ,
mo{f han an ) long? . ut with short spiculous tufts not
" fb]; E)l fﬂfigfﬁgf’ fZ’heu, i}]f(]alrence wag all that I had to depend
1 form of this sponge, when, by o )
among 2’cThe mass I found a fully d%v:alopeg’ogli? %(E‘fo'n’;cimf,
young fethya, about one-sixteenth of an inch in cﬁa,ﬁetg?
]
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which, when magnified, torned out to be so perfect that it
probably is as much a facsimile of the adnlt parent as a human
infant is that of a grown-up man. T therefore wanted nothing
further than to magnify this, and with the detail afforded by
the “fragments,” to give not only the fignre and description of
the Jatter, but that of the entire spouge, for which I now pro-
pose the name of Tethya antarctica (P, XX
While examining these fragments T also observed that they
had acted in the dredge as a kind of ¢ tangle,” by having
canght up several large foreign spicnles, of two distinct kinds,
but apparently belonging to the same sponge. There were
only these two kinds, which were yery mumorous, and so long
and large that they could be seew and easily extricated with
maided vision, One is, up to this time, a unique fortn, viz.
an anchor-head with four arms, and sometimes a fifth—which
being a continuation of the shaft, the spicule is hexacti-
nellid.  The other is a quaternate or quadvifid spicule, with a
cruciform head, whose four arms spread out horizontally and
somewhat sigmoidly from the end of a vertical shaft. Tt 1s
evidently allied to the same form of large cruciform spicule
which spreads its long arms over the surface of Carteria and

Holtenta, but differs from these in being covered throughout
with a layer of minute or micro-spines, which, in all but the
shaft, are accompanied by & great number of large ovr macro-

spines.
Thus, these two forms of spicule being very numerous and

nnaccompanied by any other foreign forms in the fragments
of Tethya antarctica, L have assumed that they are respectively
the podal and surface s sicules of a sponge allied to Carteria
and Holtenia, for Whic}l I propose the name of Rossella ani-
arctica {Pl. XX1.), in memory of the great antarctic navi-
gator who dredged them up.

1 have also found a branched Antavctic sponge belonging to
the Suberites, which will be described, with other sponges of
the kind, on a future occasion.

Lastly, in a jar labelled Shetland. J. 8. Bowerbank, 52.
3.12. 70-78,” to which is added, in Dr. Bowerbank’s blue ink
and handwriting, ¢ Tethya lyncwrdum,” I found six specimiens,
viz. two of Tethya crantum and fonr of another species of

Tethya as yeb undescribed ; so that the comjecture of Dr.

© Bowerbank in writing 7\ lyncurium (Donatia, Nardo & Gray)

was very wide of the mavk, and excusable if it had not been

for a public musenn.
Having learnt by experience that appearances are Iore

misleading among the & pongiade than n any other of the
lower animals which T have been accustomed to study, from the
]
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great resemblance of

content to decida ; one sponge to anoth

it ;iil:ﬁlde in this respect until 1 ha:v: Igc% Al Bow am

notecopteally & bit from the sponge iiself e mined

T oo s, in examining all the six Specil?IIGSented o m

Tohnston Pwhicﬁuil; dlljstlnctly different from T:t];z; nentioned,

it 125 been so aptly named a a crantum

&o 118]{;2]30(1163 by this aceurate naturalist aan_ fighred with sts
. , pe 88, pL. 1. figs. 1-8). (Hist. Brit. Spong,

From the label on far, i
rom the 1z the jar, it i
BN . JaT, ¥ 18 therefor ]
sposic it S e dhou Sheand Tavi bl
that he obtained ‘“n anf Banks ;" for Dr} B 1§ probably
. ! early thr v Lr Bowerbanl
e T e s
o - i - 1l p. 84).
propose tllise EBW' species, which will presently b i
ame of Tethya zetlandica (Pl X)'_TXIBId?Cnbed: I
. . fig. 1),

As all the speci 1
- e specimens, viz. botl rang
are filled with ova in ciiﬁ'el‘ent ;tzzm;m g amd 1. eellandi

the opportunity
: of monntin
in Canada D & some of the .
diﬁtillguisf;i}])dlsim, and found that theymg;e advanced ones
tween the dg characters which point 011tp hsess:ed the same
Moreo . u%t forms of both these specicst e differences be-
ver the presence of the ova in different st

development f
ro - ; .
deseriptions andm a very carly period

es of development, I took

Mustrati has enabled m .
by zygosis in the s ations of a sequence of them ; FO give
stmudans, Johnston I)i%n%ﬁ_alll.lmalsr taken from Haiigilgwfg&q&
to point out the ? ¢ living state, which th ondria
. N N mode of sexy o p ich thus far seems
w %"' Spongiade: generally 1al reproduction and development

e zygosts ta ) .
of two F:iajonge—:if?; l:ildcc by apparent union of the “collars”
name pleases hest als, animalcules, or infusoria 109 lars”
apposition just l‘l’i )’t hsof that their “ vostra” are ingfl lﬁlqver
e at witn d r . A into
mouths of , essed in the D+ ) ‘

union of thghfof.?‘-’ tests are brought togeﬂ{gfl%qﬁw; where the
to give a detaﬂedamed ammals. Of course it Wil{rb;1 naPPa,rent
v it with account of z e v, ) Tecessary
pare it with that of the spon ge?rflgiisaig uﬁ:e D 'Eﬁuglwa‘_!:o e

Yor the terms *“ collax
and illustrations of t(i ar 7 and “rostrum,” see m descriptic
p- 9, pl. 1. fig..13, 5)_.16 sponge-animal (Ann_‘aJs, 1 71”::_"; ! tia

I shall also at the same ti p
L8l e tim | ot obe
servations on the d.evelopmenteoltzet}.fd;,J lspfgu%g 4o fow mary b -

Tethya antm;ctz'ca, n.sp. PL XX

Body globular; col
torr : ; colour ta'wny ellow. . .
or project in bimndles, cactus-like (Pl 1%8}]{3103133 Olf
» (P . figs.
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& 2). Dermal garcode cribriform, from the number of minute
tpores” in it (fig. 4), with here and there a large circular vent '
(g, 2,cc0)- Summit presenting three or move large vents,
which branch off jnternally into the exeretory ca,nag.'l—
(3, sz a). Dase farnished with tufts of long spicules, anchor-
and fork-headed respectively, s0me of which have their heads
in the sponge and their shafts free, ond wice versé (fig- 2, 6)-
Tnternally cavernous, arising from & much dilated state of the
excretory canal-system, whose extremitics are peripheral,
where the sponge-structure appears to be densest. Spicules of
three kinds, viz.:—1, acevite, very glightly curved, and long-
pointed (fig. By; 2, anchor-headed, of two {orms, viz. one wit
thick arms, hastiform (Ag. 7), the other with the arms more
expanded (g 8); 3, tri-fork-headed, one proug much longer
than either of the other £¥0, which are equal {fig. 6)- No bi-
hamates. The first or acerate spicule is chiefly confined to the
body, and the two other kinds to the gurface, being longest
and most numerous ab the bage. Thus the gpioules generally
vary much in length. The largest acerate form averages
1-20th of an inch m the adult sponge (fg. ); and the lomgest
fragment of shaft found with suchor-head attached did not
excead 1% inch (fig. 10). Generally the longestof these $pi-
entes do not appear t0 {ave been more than 13 inch in length.
The hastate form of anehor-head appears to be chiefly confine
1o the body, and the expanded ot grapnel form to the frec ex-
tremnities of the spicules of the tofts at the base of the sponge.
Size of young Tethye antarchics fignred 1.16th of an inch in
diameter exclusive of the tufts at the Lage-—inclusive of the
tufis, H-48ths, or ahout 1-10th of an inch long (fig. 1). Size
of largest fragment of adult sponge 4 inches long.
Hob. Marine; deep 8¢, in 208 to 300 fathoms.
Toc. Antarctic Ocean, 1 1at, 743° and 775° 5., and long.
175° W,
Obs. T have little to add 10 what has already beei stated of
this sponge. The description of the form is taken from that

of the young one found in the parent, and the details of strue-

ture from the adult. fragments ; 80 {hat the whole is almost
as complete as if we had had the adult entire.  Crenerally the
o to the Tethyade of which 7. craniuwm is
the type, modified more or less by a great dilatation of the
excretory canal-syster, in which 1t more particularly agrecs
with Carteria and Holteni. Tt is also tnfted at the bhase
for fixture in the mud and sand; but in this it does not
resemble these sponges any more than Tethya dactyloidea,
which not only 18 gimilarly tufted at the basc, but presents &
large vent at the summit, throngh 7hich the excretory system of

SPONEE correspond
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; . . { )i].ﬁ. lkﬂ th""t I
canals o lll) 28 Self (A Nnna, S, 1869, vol- 1"].‘1- J. 17, a Hi 132 2 |
. Oﬁ‘e " 15 CTL 1g - g

vol. ix. p. 82). Perh
ol . aps most of all it ig ki -y e ? , :
{j)uf;ﬂi&’z caéotl\;rj:;li(]‘.il came_ from Desterro, on liﬁlﬁz Sc(z,];l;ltlitf 8 E_;Z -gg-;.lla; g description of these two forms of spicules. It might seem ! ‘
from all the ot? 1o bihamates, which makes it differ, I razil; : strange that 1 should endeavour 1o establish & new genus upon [
about to be de le’_l.bsl)ecles kuown but the one from §] think, them, were it not considered that the fqm'-armed_ anchor-head b
Tam et e Elil,lt ed.t - tetland, (fig. 7} is umique, SO far as our acquamtence with the Spon- b
ternal structure 1‘&(%-35 :(,{ef?f, like the other Tethyadi, its giadse at present goes; that is to say, with the E,XCGP‘tIO'Jl of 'E 2
ments would load m ‘t | from a 1]11(:‘.161'[3; but if =m0 t},_'l f_m" ‘ :Aca?’nzcs TNROMINGEUS) C_i‘ﬂ'ay, whfare there is a fourth aym, bp:t i Y
towards the b e to infer that this must have beg o rag in a totally different kind of spicule (Annals, 1871, vol. vi. oo
ase. Ilere, of course, our © been sitnated p. 273, pl. 17), 1 know of no other imstance. Secondly, the k
! young one does nog four-armed, sl;readiug, or great peripheral spicule (fig. 1) is l

assist us, as to ascertain thi :

a ain this point by i
compe o pomt by its destructi
th tP0nsa.te our loss of the only e’:ltire fi traction would not

%V"Vi possess. orm of this sponge
J' lt . .
potvad tllfé‘se;cf]'ll'ceo- to the nature of the grains of sand whi
Fovactike aspect a,bnllents, I might here state that th&nc 1whmh

-G 4 and structur e oy wabt they have
the toturc, as if they or g
Rossactﬁ’? voleanoes witnessed and n:ﬁaasl Ig'laauy Gome from

on the adjoining continent, ured by Siv James

<0 far identical wiih that of Carteria and Holtenia, but totally il
diffexs from it in being spiniferous instead of smooth. Perhaps ]
the minute cruciform-beaded and spined spicules congregated
in multitudes along the course of the smooth arms in Carteria @ i
and Holtento may be represented by the spines on those of fos- M
sella. The only question, therefore, is, whether the two gpi-
cnles belong to the same sponge O to two different sponges;
and this seemns to be answered by the facts that the two forms '
are analogous to the anchor-head or anchoring spicule and the Lo
great cyuciform one of Holterda vespectively, and also that W
Toth forms are egually and abundantly present about the -
fraoments of Tethya antarctico, wherein they have become ;
entangled, to the oxclusion of every other kind, except those O
which baiong to the Tethya itself. Thus we may fairly as- k.
gume that they hoth. belonged to some deep-sea sponge which, H
thus differing from all others yet known, merits_a separate

enus, with perhaps no more appropriate name than that of

& Rossella,” after the great navigator wiho dredged them up

#rom the bottom of the Antarctic Ocean.

Tt is impossible to say how long the shafts of the anchor-
headed spicules might have been, although the longest portion
that 1 have found is attenuated at the fractured end; for,
although this generally indicates an approaching termination,
still the attenuation may or may not be much prolonged.
But, judging from the average of specimens found, T should
say, as before stated, that the shaft probably did not exceed
two inches. :

The ocemrrence of a fifth arm in the direction of the shaft,
forming a kind of spike at the end (fig. 8), seems to he too
common to be abnormal, and therefore allies this sponge still
more to the Hexactinellide of Schmidt. '

T also found one.of these six-mrmed spicules in which there
g an extension of one of the recurved arms fo guch a degree
as to be almost equal in size and length to the shaft (fig. 9, a).
This, 1 fancy, must be an abnormal form.

Tu no portions of Tethya antarctica that L mounted in Canada

Losselle, antarciica, nov. gen. Pl XXT

La.}:a‘e erf . . d
eonSiSﬁng Olfl'pi]'(l)if la?;;(;ulfa,‘lﬁlﬁ;b quaternate or cruciform head
angles fr : iating at more or cad,
ﬁg{;I) 'f;(i'?;st{:: -pclupheral end of a verticatlns}{:?: 1(511},?‘“%1 ht
QOUJ‘SE‘,J(ﬁg 6 1'011:)’ 10118'; spreading, somewhat sigmoid . < f L
ﬂlmughou.t witl 111(, ending in attenuated extremiti o heir
and here and :}El: .z Y ?1‘ of mlcl-oSPines in close ap rgi’c;-COVE:,er
wards (figs. 1, @ lgli ﬁge or macrospines, all (irectlcla]c:'llanmtl,
eiﬂf]- of the arm - ;ﬁ;lft ajs(g d)l; the latter failing towards é)stlcﬂ
the layer Lo P sharp-pointed . oy
ayer of microspines, but not slo ](;)Hstinct’, ‘?1?511 eflot;‘zll(;fd “'rg;h
‘ rely with-

out macrospines (fig
! s (fig. 1, 4, ¢); so tha .
arms appear spined and tile) shaft 5112;130}5111&31 a low power, the

Podal spicule consisti

: stmg of al . .

:‘?]?il(lzllfsizdj of fom_' Iecu‘rvcd ?Imsa‘(ﬁtg?g?)sgif{ ggﬁéf;@mhovhead
gpicule he;azzilféilﬁ?t(lg# ‘glth the shaft, and thus Téi?lgrf ?llllé
Both visiblo o the 1 f,ss : E;t:()l. e]?erlpheral and podal spicules

- g e, t ¥
presenting a shaft about 41-1 2th); én&lzak};%?sihf aﬂgsf(;,%mei
; ou

3-12thg of i
1_20]3]150? aa;lnimr.i:h 1)1?113 (figs. 5 & 6). Head of podal spicul
head attached l%{cll inlc%a%ﬁ anil()iong%‘% fragment of S'haftpi\cr?cﬁ
? L% g. . rom th , o
]?f?g:;hﬁett?l:?(t)%(lldto“:afcls the broken :;le, ?tl?stf}?io%:.{iggﬂ};i-
2, 1ot ha .
podal mickla, gononaly. weleeeed 6o fuches. - Length of

Hab. Marine. Deep sea, in 206 to 800 fathoms.

Loe. Antarcti i
A ntarctic Ocean, in lat. 743° te 774° 8., and long,
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balsam, nor in any others examined, could I find the least
trace of any of the minute kinds of spicules which characterize
the Hexactinellidw. Then it must he remembered that, al-
though the large spicules of a sponge of this kind might be
caught up and preserved by such a “tangle ™ a5 il Tethya
afforded, the small spicules to which T allude woyld inevitalﬁly
escape.

Fig. 31is a more maguified view of the centra] portion of
one of the gveat cruciform peripheral spicules, Lere introduced
for comparison with the fossil fraginent (Annals, 1871, vol. vii,
p- 126, pl. ix. fig. 37). Tt is the only part of thig gpicule which
n the hwly-burly of the waves and currents, would he likely
to survive all the rest on its way to become fossilized ; and the
identity is so great that my conjecture, at the Page mentioned
of their having belonged to a “ quaternate or quadrifid system,
whose paralle] is only to be found in Hyalonema Carteria) &e.”?
is thus confirmed. hat which I supposed to be an enlarged
central canal in the fossil is the original shaft, and the extornal
portion (¢) an additional layer, as evidenced by the recent
specimen—thus being only an instance of the common maode
of strengthening and enlarging the structnres of the Spon-
giads, viz. by the addition of layers to the external surface of
the horny or silicified fbre,

Hence, having found fossilized fragments of thig system in
the Greensand, the Hexactinellide cannot be descended from
the Ventrieulitida: of the Chalk, as Schmidt's pedigree-table
(Atlant. Spong. Faun. 1870, p. 83) would have it, in support
of the evolution-theory, Butas a “theory” is but a “theory,”
it is only to correct the mistake and mamtain the remaining
part until another error is found out, aud so on.

I take this opportunity of stating, in modification of what
T have said in my “ Fosgil Sponge-spicules of the Greensand,”
P- 126 {op. et loc. cit.), viz, that I had not been able to find

any hezradiate spicules in my mounted specimens of Hyalo- -

nena, that since then I have obtained and mounted ‘other
specimens from an undoubted Hyalonema, taken off with my
own hands, in which Aezradiate spicules, of ninute size, are
as plentiful as in any other sponge of the kind. SHIl T majn-
tain that, if Hyalonema is to be considered one of the Hexacti-
nellidee, it must be based upon the presence of these small
hexactinellid spicules ; for the large ones of the periphery, and
the minute feathered ones too, there, which appear to be the
same in this respect ag in Holtenia, bear no trace of the sixth
ray; that I can sce. TIndeed the sixth ray, if on one of thess
large cruciform peripheral spicules, which appear to he in-
tended to bind down the surf]'ace smoothly, would, by its pro-

jecting outwards,

'S a1 nsi ‘ L% .
G?Ejlietl?trilcganal may be observed where the sixth ray
0

would be if developed, to carvy oub this principle in the

Impracticable.
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idently out of place; and if these spi-
b?lgs;l(%?exiadiate because a little projection

be found very .nconvenient, i not W]lol}y
In distinguishing species, which is %lpm)e. Oy
conventional arrangement, W.;re should S%f:t,b ];E-, ]P?S:lpri’c %1; o

1 X "N 17 &

i catures that are easily recognl . ‘ actic

Ei?gkl)l:ei and to facilitate theli st};dz' of i ﬂtelﬁﬁiﬁ}xﬁgg’,
e being, comparatively, no Lt to minute

g;eéﬁe?: Iilggliocremll line of ﬁéma,l'catwn mlnat{li ei; if ;\;3 cilg t];l(i):
‘ ' i 1 e T

imi o which the microscope shonld be msex :
l'umt t]tle P%Tﬁgli;ﬁn%nite mind of Nature does not 1equn<i, _ther_[tl,
1681)0(131- finite mind of man cannot get on withont tils aid,
butl tf;?ll f?ass the ¢ finite purse;”” when the more (io? y,tii,l.eie]:-
tho hig i ier are requred for

the highest, powers of the microseope a q

detection.

Spongiada will

Tethya zetlandica, n. sp.
Pl. XXII, figs. 1-6 and 1113 and 14-17. -
rcal. slobular, or stightly compressed (Pl XXTL. fig. 1).
. (13011_1 (;31]1, %111? ];?;a;,hgls;i%tl?t ySlu'faEe smooth, inte.(_limptei ;3%
glq Tilset %apillaa irregularly disposed, large an Posl‘tz];a rate
ﬁlc 9 a) or small and approximate (fig. 1, a). Pores and
( g-t Tor the most part closed by contraction. Intgmwa Shrue-
fare ¢ OlSiStiJlg of bundles of spicules (fig. 13,5 ') radia }1131%
1%1.116 [;)ri excentric nucleus or point (@) to the cu'cunfff_'cmnce,)xv Loro
50111 nd respectively in the papille of the sur acg ((]_ f E CG)
1?1% ed throughout their course in the sarcode of the {?3”7 ¢ o
R i' h rged in the adult state, with minute ova(fig. 7), 2 d
oy algl ted cavities connected with the excretory cana
. 14), ¢ er of pendent seed-like bodies
- sar —
—_that is, the young Tethye (fig. 13, d clld),_ sa&:lodei 31;3;:;)
ing peri Lerally in 2 condensed tough lamina tg. 18,¢00),
nat}ngilj - I; a kind of cortex to the whole, and, extending 1p
b 0111;:10 rojecting bundles of the spicules respectively, §. 50
e 0]21 1;};1]1{1,17 prolongations of the surface ( Frf ) . t}l)}—
i tf fh]ieg, kinds, viz.:—1, acerate slightly curved‘ 3 '11-
CHIGS{) ith- the pi'ougs of equal length; 3, anchor- ea f}i
fOl‘keCh, ‘Zl spicules vary in length with their posmo]]ﬁlli 11;
A]l.tteeswhi};h ave much the shortest, are clncﬂ‘y C{__EJ: ﬁecoc‘
aﬂﬁlg dv and internal parts, while the two others ¢ ie .y‘t o
e (::hy urface and base, being shortest on the upp_mdpa,l .
gﬁej{)od; :.nd longest towards the pﬁse ; all th;:l?lﬁﬂfw;fit?
ojecting from the papille m var '
lw)xfehef]gl;ii Eﬁggleoizna%uilﬁi}ks ha%epnot been broken off, which

resents
1sj;rstem (ﬁg. 14), a great numb
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18 generally the egge,
length of longest spicule
the base of the 74z
Specimen, viz, fig
deep water.
Loc. Sea about the Shetland Islands ; aaf Banks.
Obs. T have assumed that thig s
Haaf Banks, sceing that th
“Shetland. " J. §. Bowerbank,” wit
written, as hefore stated, in Dr. Bo
his ¢ British Sponges,’ vol. ii. p- 84, as before stated,
with reference to 77 cranium :—“ 1 obtained pe

hundred specimens of this sponge from the Shef]
fishermen, through their

specitens of 7', crangum
In the jar at the Britis)
belonged to that collec;

e label on the

and four of the
1 Museum, I fu

appear o have been vet o
of Connemars, Bay, in Ire /

cit. p. 85).
1. zetlondica is closel

c y allied to 7' crans
It appears to inhabit the B4

land, viz, lat. 53° 267

ustrations of both gpecies PL
XXIL); but it markedly differ two pe

¢ s from 7' crandum in two points,
Viz. I the disposition of the spicules on the swiace, and in
the absence of bihamates, This i at once seen in fig. 9, where
the hoary, shining, ashbest; i

cranium, arranged in whorls like the hair of
parting from the crown , fro

f has aptly named
1t (op. ed. pl. 1. fig. 1), contrasted with the frr

; ] cgular disposi-
tion of the same m T zetlandica (fig. 2), at onece points out the
two species ; while the entire absence of hih

in the sarcode (which ig Pregnant with them in 7 cranswm) is

& not less distinguishing microscopic character, in which 77
zetlundica agrees with 77 g

2 t only, as before
stated, are these diffor i

they ‘equally characterize the still unhorn Tethyee of the
interior in each species (figs. 11 & 12).  Thus the spiral twist
of the spicules and the presence of bihamates, though all very
minute, in the youung Tethye of T cranium, are as charac-
teristic of it as the opposite is characteristic of 7 zetlandica,
For the purpose of Hlustration, I have given figures of two
Specimens of 7 setlandica, in one of which the papillee are
large and sepaate (fig. 2) a

ud in the other small and almost
confluent (fig. 1); the latter, as will be observed, has grown

There are 7o hihamates. Average
, which is the anchor-headed shaft at
ya, about 5-12ths of an inch. Size of

- 1, about 2 inches high by 13 inch broad,
Hab. Marine ;

pecies comes from the
Jar bears the words
b Zethya Gynewrium
- Bowerbank’s hand, who, in
observes,
arly threq
and deep-sea
ageut,” part of which, viz. the two
species just described,
oo, zrther assume to have
oit, etiye lyncurtum ” (Donaty,
Nardo & Gray) does not o u(.nd nt;z'tﬂlz;
(Johnston, gp,

_ wm 1N most ways.
L me locality, and sometimes, in like
manner, to grow in the cavity or on the stem of Halichondria
ventilobrum, Johust, (see 1l

amates (fig. 9, ¢) .

IF [ . ‘ o1 t.‘ & 13{3 ¥ Ddu}ﬂtlﬂﬂ; Uf 0N 19
I I J 03:1 £r L P SP geS. 4
- . .

; Tabrum: also a figure of 7.
::‘lcag}inftgﬁg“?ifnf?fi{g?gg1%3)15:2?gg%%:igya}r Ofi Ie; Sf}f:igfﬁisﬁ
ﬁ?llggig?dg%eﬁ:g t?‘z%&;n%z}ionldo'ia ventlabrum. J. 5. B(m.rcr-
bm'lll‘ﬁfl?;a?lérl ?x:iﬁéz;’:once observe th‘at 121}:::;:‘; a:'f,l énnc:')i 31]11{;1;{1123
?liai];fn 2? e;&‘tas t%l{',ejiaﬁ:ruifriﬁ}id c:; (? mllz)l;;L 1;1; gfjt (;1:11‘;131 ]Ei etj;:;; gf{{a‘gi
oo o gi?ecghi];i]t,h a?]is a;{gséﬁption and ;’clhes)f:e i:;glv??;];
ggtﬁuéﬁgfsflc?}thé general appearance of both sp ,

l h( b I l LE:hs ters 11l d
dlS’[.l gu.lﬁ TID.g C]. aCLoT 3 can a-t ones be gecn Lﬂd
11

. ; heerved a distinet
applied. ration of T\ eransum may be obs e direeted
In the lﬂuih ?EOHQ a), to which attention s ]‘l‘egsculla e
group Ofge.:n];owegrlbailk in his diagnosis msi]l:;sjdistinctﬂess of
bgizzsiencoln.spiﬁﬂous " (op. Ez‘t. P %3)@;3&11;%) O b riowred
P - snyiral lines of spicules (hg. 9, s an-
ﬂmﬁv hozls :);r;glaslillnﬁaein thle natmral state they no more ap
REANNIth . o . .
;’Sea(r E;%;n in the,higrd()f e ]01211;111;' th}?(‘;v Ill)ihamates magnified
: added a g : lica.
T have E.d}?ioch are not to be found in 7. ﬁgtlla%; iv e hank 10
{fig. 9, o), Tg “hihamate,” first applied by, uirements of the
e “WLOIlle does not always meet the letclllcr that has been
this Spﬁl o it is quite as good as any o ter, so long as we
eise, . ?i‘lﬁe name, however, does n{)fi) 11'.(11at (‘gf’, + more or less
chosen. s - or H-shaped body, ST
t it is a C-or e te directions
re;n.e{ntbﬂrd’;];i y, with the ends so tmned i;l E})}-)g;l c?n the samo
spital ¢ ?n-d on a flat surface, they do not ?1 " ate is, one cnd
tliat, if lai that. in whatever position the }g)]ll}aglth‘l " &wmy coma
D s orolacting, ready to catch any thing that may form
18 alwa.yts (};1;13] ;(]:lhﬁg ’h:;nceyDr‘ Bowcrbanlf: hé{z placed this fo
o conal-gt  refentive spieula” of the - e them for this
among s ;, does not always requre the tlundica
Nature, however, . tarctica and 1. zetla 3
2s th ey are absent in 1. anta rently without any
131111‘13053{]16' garcode ig held toget]]}er ?Ppa;ignigg a.cause for
where . The habit of as & B
. he kind. ) 1th con
thing Ellfi,zgoihtateNa,ttu'e does more frequently meets w
every

texapt than admiration.
quraductive Precess.

syt dica 3 both species,

it -antum, go with 7 . zetlan L4 the small
o, e, richly e 13, 4 ) st
niolglllﬁa? (;lnd compressed ell*i}?tical boﬁg‘:’f}_ (th%e- i ;ignation of
& 3 d figured by Johnston tm r in 1. crantum
Wovitorm” (op- ot p. 84, pL. 1. g 8. Thoso i

‘-\...ﬂnr.-*’."?‘

T .__..,.““—-""'_‘: o
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are ahont - ; )
fuch in di mgcite}: -mil;}(} those in 7. zetlundica about 1-16th f
assisted eye, and .hen{zz %r](; thel-{:f‘ore casily visible to thé) uiu
of a sectio : ave been able to give .
while, eve?yﬂfaftg -}12 m fig:. 13, which is Pl'eggﬂ&ht 1;?tﬁutt]imes
reader will bP " aving been drawn of the natural g e,
object itse]’f ¥ Bf erence fo it, have nearly a facsimi] %6, the
sty ool ost of the oviform bodics and m e of the
sarcode, W{iﬁsztihowmg themselves above the lea{zlle{ nf'1 ’:l]ile
ers ar e . Y
comrse, are not all of th e on their edges, their outlines ?‘
compression, which . ¢ same size and shape, Whethey' .
the Tos e . 1(110 » 88 will hercafter be seen. is sther the
tho spirit on cancfb forms, arises from the cont,racticonﬁned to
to thess boch'egs OI ular form when fresh, or whether ﬁ%seﬁef; Of
) At am ignorant havine natura
uni—lel 11):hese crreiimstances W’]lﬂé lz;;iug never seen s Tetﬁya,
be fﬁung fog(?;btank’s ¢ British Sl)ongi’:s
! strous repr L
bod - | Iepresentation of :
-Bl?rplszségug; hl‘ai};(‘,ddcmgnatwn of « gemuig?e 2{ ;}ie.s?l oviform
[ e . 1160 18 onl
the term “ gexual description {vol. ii. - 87) Jh . iy
, to them, and con; ; Waere he applie;
the - 1rol: 5 And conjectur pLos
never 1?2:1;]8 bcl)l P lOl.lﬁc gemmnle ;" Jbut %f %at b be
A the isftfb i: _toddlscover any “ Sl)el‘matozo. N o }‘1’191‘1_)3],1111{ rhad
let s go e ;n t ltl)f Physiology which T do not uilé er!
bodies by their Cﬁ'igif; {31(]1111 “oviform ” first applied f;sff;:?nd,
them fl' . > a secoverer aulld e A 1886
IOpmeutmonf ?}llef ?iuf]‘IeSt af)pea.rancé up to ﬂ?elio‘l‘;e)lcin Itrace
ing upon this 5]1111;' ~ored young Tethya,  But b(—l}foe. ¢ ceve-
of the spongo- bject, it is desirable +o premise a d te enter-
and they thg marélmrml from which the ova ave ﬁlfs‘cc es.cglp tton
. _ ode’of sexual union by which 1 produced,
LIOmphshed. ¥ which Impregnation is
ast yea;]_- I COl‘lﬁ_l' 1 .
 oollar ' 1, med Prof. James-Clark’s discover
s ‘-‘::1 o iomll;l 1th£: citum of the sponge-in?lniggvalxy of a
figure of this ];10;1 2), and at the same time la.v ' nnﬁ'lsj
of the sponge. Ju);,t "’;‘hl(}h must now be regarded asgth: aiinll 1I '
. 5 3 a)
amSn'lal of the coral. mach as the polype is regarded as the
mce then most of .
sr . 3t of my observations o T
Ou‘t“mzﬁg ﬁ}éf?ydla, ' in‘which the a,nimaluwzttlseﬁr f;ulnmte
firmed by Pi'of J Z;nVOL()XX' P 21?. pl. 1}, have also ﬁeelffﬁfea
of the Americ'a.n Ses-— I?,rk i his description and illustl-at-ll_
Dec. 1871, vol. ii i ta (Amevican Journ. Se. and Al-on
o717l 1,1 - 1. 5 republished in the Annals ]_8'}2: Its,
N- > PL. 11, and in the Monihly Microscop. J. A vol. ix,
OS. XXXix. p. 104). p. Jowrn. for March,
hortly describing the animal, antmalenle, or infusorium of

»' pl. 25, fig, 343 will
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the Spongiads, whichever appellation may be thought most
appropriate, it is, in s passive form, a minute globular cell,
apparently filled with granuliferons plasma, bearing a nucleus
and two contracting vesicles, provided with a rostrum or pro-
jecting cylindvical portion supporting a delicate fimbriated
collar, in the midst of which is a single cilium, and, in ifs
active state, will take into ifs body crude material (that is,
particles of indigoj if they be presented to it.  The collar and
vostrum possess the power of polymorphism ; and, when neces-
sary, the whole body can be thus transformed. The latter is
ahout 1-3000th of an inch in dismeter in the calcareons sponges,
and only half that size in those of the siliceous ones that 1
have examined ; and they are arranged in countless groups
on the lining sarcode of the areolar cavibies of the sponge.
OF all other animaloules or Infusoria with which I am ac-
quainted, the sponge-animal seems to me fo come nearest to
Difftugia, or to that kind of Amebe which throws out its
pseudopodia from one part of its globular form in particular
(see an illostration of this in ¢ Annals,” 1856, vol. xviii. pl. 5.

fig. 17). Hence it may be inferved that, if among the sponge-
animals we find instances of two in apparent union similar to
that which is termed “ zygosis” among the Difflugie, we have
strong reason for believing that in both instances this kind of

union is for the same purpose.
‘= the mouths of the two tests ave

In zygosis of the Difffug?
brought together by an apparent union of the two contained
animals; and if this be watched, the two animals thus united .
will he observed to flow backwards and forwards into each
other's tests, as if their incorporation was as eomplete as the
umion of two drops of water; after which they separate, and
‘pach betakes Itself to its own test.

Of this process Mr. W. Axcher, of Dublin, who is probably
the highest authority living, from his extensive and actual
observation of the nature and habits of these animals, states
respecting zygosis — Whatever may be the significance of
the phenomenon, 1t is at least one whieh I have noticed my-
self in nearly every form of all the gencra [of the freshwater
Rhizopoda], each individual species always conjugating only

Quaxt. Journ. Microscop. Sec. April 1871,

with its own fellow " {

No. xlii. p. 111). I can confirm what Mr. Archer has stated ;

and in ono instance 1 found five Difffugice of the same form

and species, which is one of the largest, viz. D. urceolata, Cart.

(Annals, 1864, vol. xiii. pl. 1. fig. 7), all united together by

their mouths, after the manner of zygosis. But, whether they
whieh is the usual way, or in greater

be found united in paiys, _
number, they are always, as M. Archer has stated, of the
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same species.  Neit]
cies of Diffuort either of us has ever seen t e
the act beﬁ?’%ﬁf n zygosis, which is not le;‘;o gl#"?lﬁent spe~
engaged in 2t an :exual 1-epl'ocluption than that thegiﬁa-cﬁlut of
Woilld have it. not mere varieties of one species glguals
have a . R ; 85 50me
this pheno?ii?lizﬂ_g since tI%ed to find out the whole bear
both the -Di.ﬁugi:en ;(]3311221012 with the oviform bofﬁesei?l‘l 2
recorded what I ha meebee, and from tim S1ound 1
e - ve observed, by i me to time hay
scription, which tho d, by illusiration as well €
m this oS se W.ho ‘,’V]S]il to consult veli ag de-
i oy o s o S
vol. xiii. p. 28 (11-81%-4%% (1856), vol. xii. pp. 30 & % ﬁ?ﬁ%ﬁ”
time T K - ; and vol. xv. p, 171 (1 e )
publish aageul;? returned to the subject_( 8% 5})1? amce which
lata, in Whi%h (;v];;);v cint 1%3’ journal, of zygosis ?n }}Dped o
the same etail was measured . urcep-
be seen - ﬁfgﬁlzl,l 'ﬂ;;:t the velative sizes of a'ﬁﬂd _d_?'awu pon
poned on ace inking that this might be ; might at once
, on aceount of my stud ght be indefinitely post-

tion, I published the deseripti 1es having taken another divee-

: L o o
conjugation of eertain species 01;' %igtlu my last paper on the

tA ) .
ﬁ‘ll'lllla:il?ﬁg\gll-f }r- above mentioned ommacez, viz. that in the
at L could obtai .
cess by mer N I No more kno
by s, servtion of 1 sxrualy, 1 el i 1
(for this is the lar earing to pieces a pair of D at_the
have found f argest and thus best II i of . wurceolata
' or the . adapted species th
following putpose) under the microseo il
ject wasg t}lesults, which, as a lind of ulz:]@];:zuf Soope, with the
“’Retul-ni?ls pulll]hsh(%d in the paper last Hlecilz{lm on the sub-
tion in the Dg;’q, f;to en, o the question of impre 13 ];;d —
allied to the th"l'ﬂeae, 1t seems to me that b%in Pt
inforred, by analégotiaf L their organization thiyszn'dﬁiet]:y'
impre » to follow the same ) ey might be
be(gl fe?lihz?l(lt fingmtmn as Difilugia. I&Phdai ofhpmducmg an
vations on theasilﬁjgc?yn? Od mea.]leg wish to ﬂ-SSeri:1 é-; ﬁidfb;:s-
m m ‘ &ct, made subsequnent ’ | -
port g’j i&lslf fﬁ;n‘f?;mlcghon? to the :%niair fos,fil;fi_irl:ﬁbhshed
furnishe ! ws therein announced, viz. JrLher sup-
D/{ﬁuyz's :]}112 E;;:nm':l?nd FiO_IIle other ’p;u'f; ?)ftil]fj gggynuf 1:}1113
For in that lay ~CeLs, W 1_1011 produce the ot the
my Tast (f:)mill ﬁg species which I have design:t?ag ug eﬂ@}'af}lop_
10 be o of the ication, and which T have since aTCeg‘ ata 1n
neighbowhood IlmiSt persistent and plentiful forms igm farned
nuclous (instea,’d of %ﬁlsummel'; almost invaxiably %01?1113 t};ES
TN é dergoing the cl e
com 1an
e divided into several spherical colls ';gfe ;;uzl“;ﬁ)ée)etohbe%
; ach o

ng of
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which presented bodies in its interior similar fo a brood of
cells, which, on other occasions and under gimilar appearances,
T have found to issue in the form of ciliated, monadic, poly-

niorphic Rhizopods. With these also were present 2 number

of much larger yound and subround refractive cells, in which
a muclens was present,

but very difficult to be seen, owing to
the extreme fincness and apparent

homogeneity of the mate-
rial they contained. There were also several starch-grains
present; and on many occasions, but on one in particular, a
pair of theso Difflugue in zygosis, when crushed In water
wnder the cover of the stide, presented in their interior, besides
a great number of the three ki

ods of eclls mentioned, & still
preater number of ciliated, monadic Rhizopods,

of the sizes
of the bodies in the nuelear cells, and 2 pumber of small
anciliated Amabe, aboub the size of the ¢refractive cells.’
o far, then, only, do I feel justified in stating that this ap-
pears to me to be the i

mode in which the impregnated genera-
tion of Difflugia 18 produced ; and if it be so, then all that
remains to prove it 1s the evidence afforded by witnessing the
actual union of the ¢ giliated momadic Rhizopods’ with the
¢ ymcilinted refractive cells "_an act which, probably taking
place within the body of D. wrceolpta i an wmdisturbed con-
1 among its contents when
forced out of the fest into water by crushing and the pressure
of a glass cover” (Anmals, 1865, Yol xv. p. 171 ¢t 864.)-

1 have quoted this paragraph at Jength, not only fo
ghow the resulis of my last observations on zygosis, but o
point out what may take place in the sponge—animalcules

i we can satisfy ourselves that

under similar circumstances,
to ihis ¥ind of uwmon. But before com-

they also enter m
mencing this part of our subject, it 18 alo desirable to add
Driefly what 1 have observed in the oviform bodies of the Dif-
ugiw, which we may assume to be the result of their zygosis.
One thing is abways obvious, viz. that the nucleus disap-
pears, leaving the puclear utricle empty ; and the changes
which take place in the oviform bodies in fouglypha are recovde
in the following extract, viz. —*T have seen the ovule of
BEuglypha in every siage, from its first appearance in the test
to the time when it bas acquired the Fower of putting forth
a

rvhizopodous prolongations (fig. 31),
very small Tuglyphe presented themselves 1n the same basin,

which did not appear

their ovules to shift for themselves ' (Annals,
p- 230, pL. 5). Al this was de
just mentioned, move than fiftcen years ago.

We are now in possession o

ter which the tests of
‘hefore the parents had died off and left
1856, vol. xviil.
scribed and figured in the place

{ the form of the sponge-ani-
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:]l;]rig?;ﬂtiaft‘]:eu as that of the Diffugie and Amambe, W
e ey all possess the power of po]ymorphisfa a.ns
o fmmuthee 1;1{;{?61‘12_11 im: nourishment, but that the f(;rmer
61 atter in being infinitely smaller, i i
a cilium, and in living i itios, ever, 1 wo piot
o spon,g e—-anima,lculg in communities. However, if we view
] es as but an Inferior grade of 4
we view the compound Tunicata as inferi ; O of ey 88
‘ On s inferior grades of the gy
separate Ascidians, then the Tho eilium o
! vesence of the eilium i
sponge-cell finds Tt explana.tilz)u i ' i e
_ the fact, accordi
my obscrvations, that the i im Tifo with o
1y 24101 young Ameebe b i i
ciliom, which is afterwards 1'et1'a-cgted. (AnnaJ: gllnfib‘léf ° Wllth i
P- 48, and 1864, vo. xii. . 21, pl. 3. fig. 19 T O
e have also become acquamted with th
. . " - . 0 ‘ 3 e he
fiﬁ(}i'éy Bf}i-lsfm the Diffflugice, and its probable C(I)Jnse::cllcalelz];gn
nelu 0111;!13 lif ogi;na,tlon and development of the oviform bodiei;
i ) ke the parent. Let us now see how far i
in Iﬂ]ie Dsgém%'gg EJ;naiy present itself to us like thgvlai;e?ny thing
. ong befor i '
e 1 ﬂ,l Y g e%me T knew any thing, from actual
oser J-meé-(}l o orm of the sponge-animal, as described b
Jolm.stocn o ark, T had a very small Halichondria. 's?[mulan.sl'y
Jotmston (. o c];ll;)itc nzcii'e ’r.halg_ a quarter of an inch in diameter)
mnder mic servation, in a watch-glass wi ’
;x;z;iil édf;(]}lly::l}rzr?ihdags; anc:.1 during this ti%w 1 1";];2;1::313;
[ e form and measurement of all its e
tary parts, which, with th itk ' o 5 o emen-
; s, W ;™ e position of the spicules e care-
Oli_.lgrl diilagﬁn 111I ll':llly Jjournal, npon the scale ofP 1-6th ,t:V 16-1(1530%16:]1
of an tuch, 11 ]j.ive(ztthle)reic_)rsl nclyw the lllrﬂost reliable informa-
on _ ct, particularly as these observati
;ha.w_'mgs were again repeated with similar results OJ;O;,lrfotal;nd:
sz;mmu of the same species in January 1870, *
. ag‘;)ngfthes]sf elementary parts there are figures of the con-
%hg i 11'10 cal s somewhat larger than the sponge-animals of
i theg% 00}1ps,f ];11: bearing such a strong resemblance at once
fo Osim of the sponge-animalcule among the sponges, and
o ycgi- s among the Dyfffugice, that little doubt can be enter—
341:1[1(13 of t{le,li!:ttel‘ being identical. -
have therefore selected for publicati
1 ! publication that figure (8) whi
E:iaztiﬂ_éus;ates the faclts, as the others, a.lthoug]% equ(al)l;v E;;h
ring, are mcre or i i i :
ot , ar or less complicated with pseudopodial pro-
In thig figure we observe disti fess (
this ¢ X stinetly the bodies (# @) of th
2]1::;1 sli(;nfe—a(.glbrglahiules in conjugation or zygositg, mz.ited b}?
- rostra , drawn upon the scale, as just stated
1_u6t11ftoh1—6000th of an inch. This would gigre the OICUII,IEl-l?f
s1ze 0 .t e sponge-animalcule of the calcareous sponges W]chi
appears to be about double the size of that of the siliceous
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onei—measurements which at all times, of course, with such
small objects, of such & polymorphic nature, and viewed under
such eireumstances, should only be regarded as approximative.

I have alveady stated (Annals, . c.) that, among the marine
siliceous SpONgES, Halichondrin simulans, from its hardiness
and the apparently larger size of its sponge—animalcules, to-
gother with its plentifulness, affords one of the best species for
observations of this kind.

Besides the figure of zygosis above described and given in
the plate, there are others where the sponge—animalcules are
mnited linearly, Lilce the individual Diatomese in the filament
of Melosira, with liore and there 2 conjugation like that of our
usbration, Schmidt has also figured something of this kind
in an allied species, viz. Reniera aqueductus (Adriat. Spong.
15t Supp. pl. 1. fig. 12). But, with the polymorphic nature of
the sponge-animalcule, such diversities of form bemg unlimited,

our present object has been to select that which 1s most like
zygosis in every respect, an almost facsimile of which I figured
}fng ago in Amaba radiosa (?) (Annals, 1856, vol. xviii pl. 8.

g. 17). :

Not knowing until last year the form of the sponge-animal-
cule by actual observation, 1 only viewed this conjugation as
very like mygosis in the Difflugice ; but now that I am familiar
with the figwre and habits of this animalcule, the identity of
the process seems to me complete.

Thus having obtained a starting-point for our history of the
reproductive process of the Spongiadz by impregnation, let
s revert to the seed-like bodies m the Tethye, for the pur-

ose of following it up to the fully developed young animal o
the Shetland species, with which we are now most immediately
concerned.

And taking a portion of the sarcode of 7% zetlandica (i. e.
from fig. 18), it will be found, when torn to pieces in waler
under the microscope, to be thiclly charged with granuliferous
cells about 15-6000ths or 1-400th of an inch in diamefer

(fig. 7). Thers is, of course, a wide difference between this
size and oven that of the body of the sponge-animalcule, which
may be set down roughly about the 3000th of an inch. But I
can recognizc with certainty in these spivit-preserved specimens
no stages between the two sizes; so [ must be content to as-
sume that this is an advanced state of the sponge-ovule, what-
cver its oviginal size might have heen.

When further examined, this cell is observed to be filled
with nucleated cellules (¢}, each of which is again filled with
minute granules (d), and in the mmidst of all an effete(?) nuclear
cell(h), Like that scen in the Difflugice and. Amabe (sce also

29
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A e
:wz}:jalg, t}l863, V}:’OL xii, pl. 3, on Amaba princeps)—that is
wiout he m(_zlc eus. This cell, again, is exactly like tlat
L ave described and figured as existing so ab1mda,mf
p I 1;:11 Z; mggr sﬁ}th}ielZetta aspera (Annals, 1871, vol vi?
- 19 Pl 4), and which therefore now must be regar ova,
From the condition of i d e s ova
L ; the ovale imbedded in th )
as just described, we go to the seed-lik s ot S ;
in the dilated c:witie% of thle ooty ey i N :
dilay excretory canal-gyst :
Eiley aile still pendent to the sarcode byya. litile g:di?llé W]]i'elle E
angn‘z‘: ];)i%)]us toti};]lle mmbilical cord in lugher animals (ﬁ;ir 11:5)1
ind v ;.88 the young Tethya becomes fitted for an inda
o chy a8 the y @ be Mitted for an inde-
11301111313’53?“8 ence, gradually atrophies until the separation ig .
Herc, although there is ev
ery stage to b \
i‘.lle. leas;;t and most advanced ovnle %n thig i);i)tss)lfviﬁeli}f t{men
Tpmen » Wo shall find it convenient to divide them int( ?e-
8e01-11)?17 viz. that n which the ovule is elliptical, com 'O \EO
Fn 3'1(‘; _%P‘l’ii, and ecireumscribed by a kind of ca{JsulaJ}nceosse" 3
u g Iolg);i : ,fb{)_l:, and 6 & 12), and that in which it assu‘r;;u- \
. g] oular form, with undefined spiculiferous border d |
accho. a-iljlsa.%code: (ligs. 14, aa, and 4 & 11). or and
. :}111. 1te hrst mstance (figs, 6 & 12) the cellules of the oyul
o (P ‘éﬂ 0 have become broken down into a granuliferous hoe
. h% = :011sh§ajllcode (¢) charged with minate vefractive silicifi ci
SE eres, wt ich may be the germs of the spicules that axe su%—
no%v 1ily to appear in the centre of the mass. Those that ar
oy lplttlalsent are all acerate (that is, without heads), and do alli
o (:11 & confines of the ovule (fig. 5} —which pr’esents a EO
forcng i]:?t%;zhgg znttlll th?_lshage above mentioned, and in th?;
ecl to the dilate i retor
Syfi‘l;;i]ﬁ by the Ilittlc pedicle i:'nen?;;i?c:t.()f the excrofory canal-
1e second instance (figs. 4 & 11) the “ pranulifer
gzﬁfﬁccﬁliliarcolde‘ ’* has become areol)a.r (e} %ﬁﬁ%lili‘ﬁllg: ?l:‘?(;
2 ceased 1 number (b) ; heads of difforent sh
ltlha.;('ﬁl ?ileiﬁ E?{l(;[_l are being add d to them ; they hafres ha{ll:)t'g?:'
cu-l-iegl e defined margin of the foregoing development, and
(1 o { -out with them the arcolar sarcode into a pa] iﬁatad
sgp(()mz (?lmlf?“ni 11}1 miniature, likeithat of the parent. pYoung
ge-amimals have in all probability begun t ow i
areolar cavities ; and the pedicle of at . h St S I e
little sponge falls loose int(? the ¢ otory camsi o (LB e
ke spon | ) e excretory canal-system, through
which it is rapidly ejected infcits n 7 1 thors o i
ew element, there
?é .B]ace of attachment (perhaps again the stem of aegzlifilﬁli
/ %Ic‘alveniziabrmg) and finally attain its adult size
hese two descriptions “apply to the ovul s of
cramium as well as to those of 7' zetlandica ; glsﬂ; thgets]g(f
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cules in the former are arranged in & whorl from the com-
nencement, and accompanied by the hihamate spicule (figs. 11
& 12), which points of distinction are, of comrse, absent n the
latter.

Tt might also be observed that, althongh the one-armed
anchor-headed spicules project beyond the vest in the young
Tethyee of both spoeies, they do so fo such an extent in 7.
cramium as to form a kind of fringe (fig. 11, ¢).

T am not prepared to make any lengthened gomparison
between these young Zethye and the so—called “ seed-like
bodies " of Spongilla. At first it would appear that theve is
not any very great difference between their sizes respectively,
the fully developed young Tethye of T. cranium and 7.
zetlundica being respectively 1-24th and 1-16th of an inch in
diameter, while the secd-like bodies of the five species of
Spongilla at Bombay, viz. cineres, Cartert, alba, Meyend, and

[umosa, average respectively 1-63rd, 1-26th, 1-30th, 1-47th,
and 1-29nd of an inch in diameter, the last measurement being
the long diamcter of the elliptical form (Annals, 1849, vol. iv.
p-81). ~ But when it is considered that these mcasurements
trelude the thick crust which surrounds each seed-like body,
and that the globule of soft contents is still smaller, that no
spicules are yet developed in it, and that it cannot be con-~
sidered the “fully developed” young Spongtlla until it has
loft the capsule, it becomes evident that we are not comparing
like with like. ~In short, tho state of the contents of the seed-
like body much more resembles the ovule of the Tethye while
‘ smbedded in the sarcode " {fig. 7) than any other stage of the
latter above described. At a very emly period the secd-like
body of Spongilla very much resembles in all particulars the
globular body of the sponge-animalenle itself, somewhat
cnlavged ; and when fully formed, its contents consist of &
globular cell containing a number of spherical cellules filled
yvespectively with granular matters, among which are many

still smaller cells or germs. Thus it elosely resembles in this
respect the ovule of the Tethye before it leaves the sarcode to
become pendent in the dilated cavity of the excretory canal-
system. Hence it now seems to me that we should regard the
so-called sced-like bodies of Spongilla as true ova, which, like
the seeds of plants, axe wrapt up in 2 shell for preservation
until such time and cirenmstances ocour as are favourable to
their development. As the contents of the seed-like body
issue from. the capsule, the globular cells and their contents
respectively appear to pass directly into the globular groups
of sponge-animalcules, and the excretory canal-system to be

hollowed out, and the hory skeleton and spicules formed, in
29%
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the intercellular plasma which exists between the globular
cel}s (Annals, 1857, vol. xx. p- 26). :

The presence of a capsular covering to the ovum in Spon-
gilla, and its absence in the 7ethye and the marine sponges
generally, is explained by the drought to which the former
may be exposed during subsidence of the fresh water in
which it is growing. Thus the masses of Spongills in the
tanks of Bombay become mncovered and perfectly dry for
several months m the year—a contingency to which the
marue sponges can never be cxposed ; and hence the capsule
instead of being a protection to them, would be in the way of
the full development of the ovum, which goes on wminter-

raptedly from the beginning to the end, when it is ejected

lnto the water in a statc of comparative maturity. The con-
tents of the ovam of Spongilla, on the other hand, do not
reach this state until they have emerged from the cap’sule and
become developed. into the young Spongilla.

Of cowse, in & now field like this, to which T have now and
then turned my attention for the last twenty years, my views
progressively have been somewhat modified—and yet not
much, as will be seen by my ¢ Description of the Fresh-
water Sponges of Bombay,"” first published in the ‘Journal of
the Asiatic Society of Bombay,’ in 1849, and subsequentl:
reprinted in the * Annals’ of the same year (L.c.). d

In describing the development of the young Spongitla from
the seed-lilc body in the paper just mentioned, it may be ob-
scrzed, at p. 87, that I mention an “intercellular substance,”
or “semitransparent mucilage,” which forms the “hond of
union between the cells™ of ‘Spongilla, that it possesses a
power of polymorphism ““independently of the sponge-cells
and presents contracting vesicles.” All this, too, is figured in
the illustrations (pl. 4. fig. 2). Tiually, at p. 95 is the fol-
lowing sentence :— My impression, however, is, that both
the horny skeleton andits spicules are formed in the mter-
cellnlar substance, and not within the cells.” This is Hickel’s
view in 1870 ; and for this * intercellular substance” he pro-
poses the nanie of  sarcodine™ or “ syncytium ” (Annals, 1870
vol. v. pp. 112 & 113, “ On the Organization of Sponges’! &e.,”
translated). No allusion whatever is made to my notice of the
same substance &ec. in 1849, which probably would have been
the case had this natuvalist read all that had been written on
the ‘subject previously o writing himself, How unlike the old
Salmasiuses and Bocharts, &e., who read every thing on their
sabject and acknowledged it! Has not the age for these
master minds passed away amidst the growing desire to avoid
every thing that gives extra trouble, even though it may entail
inferior work ?

T
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The same kind of bodies which Dr, Th, Fimer found in the
siliceons and calcarcous sponges at Capri, from March o July
1871, and figured, with description, as spermatozoa of these
sponges, in the following December (Schultze’.s Archiv fir
Mikroscop. Anat. vol. viii. pt. 2, p. 281), I found m Mierociona
atrosanguinea, at Budleigh-Salterton, Devon, in July 1870,
and fully described them as such in the following October
(Annals, vol. vi. pp. 839, 340)—conjecturally, it is true, because
I do not know that any one has yet seen them pass into the
ovum of the sponge, which is thus still wanting to confirm the
otherwise well-assumed fact. My description is unaccompanied
by illustrations ; but the figures in my journal, from which it
was taken, are identical with those of [imer, and therefore the
description too.

The ¢ thread-cells ” which Eimer fignres from the Renie-

ridee &c., at p. 283, 6., I have not yet seen.,
" T could have wished that Ioimer had alluded to my descrip-
tion of Qctober 1870 instead of quoting Hiickel's account of
mine and Prof. TTuxley's figures respectively (published in
the ¢ Annals,’ in 1854 and 1851) of spermatozoa in the
sponges, as explained by Licherkiihn, whose identification
of the latter with a flagellated infusorium is now shown by
Timer’s fipures to have been most unfortunate—and as regards
my own, dounbtfully given from the first (in 1854, and contra-
dicted in 1858) as spermatozoa, cqually unjust; for although
probably not the spermatozoa of Spongills, there can be no
doubt that they veally belonged to it, and, by thewr habits,
could not have been the infasorium mentioned by Lieberkiihn.
In short, had Tieberkiihn read my description as well as seen
the figures, he would not have suggested this explanation.

Eimer states, in his ¢ Addendam,” that Iickel has also
now seen spermatozoa in both the siliceons and calcareous
sponges (Jenaisch. Zeitschrift, vol. vi. pt. 2).

Development of the Spicule.

While the opportunity was afforded of tracing the develop-
ment of the ovnle generally in the two Zethye mentioned,
it will not seem unlikely that I should have endeavoured to
find out something more of the development of the spicule
than is stated in my “ Ultimate Structure of Spongilla™
(Annals, 1857, vol. xx. p. 28); but I could not, so far as its
earliest and primary form is coneerned (that is, the simple
acerate one), although I have been able to do so as regards 1is
arms or appendages. 1t should be understood, however, that
T am not going into the whole of the development of the spicule
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];]Si:r?sﬁi_j{e ;1.]1 accumulating material for a separate paper on
In the development of the young Spongilia, I, of courn
had nothing to deal with but t{c ager‘ﬁe gl' Plfim,a,ry foilrjigg%
the spicule, as this is the only large form in this sponge: but
i the young Zethye, as will have been seen, there ave Ja.rms
to many of the spicules, vesulting in the development of se-
verall.dlﬂ'erent forms, the chief of which, and that which is
Elglc;l 1_{:1 to the young Tethya, is the one-armed anchor-headed
To vestme shortly what T have already stated i s T
spect :—the development of the ovule cgmmeuce;n“}i]i]:ilf Elfe
cell of cellules &e. #n the sarcode; then follows the breakin
down of all these cellules info a granular mass of Plasma, ogf
an ovoid shape, appeaded Dby a pedicle to the outside of the
sarcode, m a dilated cavity of the excretory canal-system :
then a few acerate spicules appear in the cenire of thisy toge-
ther with many minute spherical refractive granules,Ja,pga—

. rently of a siliccons nature; lastly, the granular plasma be-

comes areolar, the spicules greatly increase :
various forms develope upon gtheir yperipherai iﬁ%ﬁhcgiin()f
which the one-armed anchor-headed one mentioned is ot onlg
the most numercus, but, as before stated, extends somewhaﬁ
beyond the circumference of the young 7ethya, now become
globular. 1t is to this form, which appears in’all stages of
development, that my aitention has been chiefly directed ; and
from it I am able to add a Yittle more to the developmeﬁt of
thc: 1splcule than 1 have already given,

The four representations under fig. 16, PI, XXII. are in-
tended to furnish a scries of forms illustrative of the develop-
ment of this onc-armed anchor-headed spicule, which, of
course, will apply to al other developments of the same kind
of form: that of a is,-of course, assumed, since, before the
end of the shaft begins to be inflated, there is no indication of
what it is to be, beyond a lincar acerate form. I have drawn it
as open atthe.ends, though Tam not certain if this state always
precedes the inflation, as it is frequenily seen in the simple
acerate spicule. In & we have the inflation of the head, which
undoubiedly precedes the formation of the arm, togethzar with
a terminal expangion of the ceniral canal in a compressed
cellular form. Our figure ¢ shows the first budding of the
arm and the extension of the central canal which leads fo it
branching off below the terminal compressed expansion; while
d not only shows the full formation of the am, bat that of
the one-armed anchor-headed spicule gonerally, attended by a
frequent ocecmrrence, viz. the budding of another arm, e, All
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these figuves ave drawn to the same scale, viz, 1-24th {o
1-600th of an inch, whereby they furnish facgimiles equally
magnified of the oljects they are intended to represent.
Tig. 8 is the head of an average anchor-spicule faken from
tho base of the adult form (fig. 1) and magnified to the same
gcale. Ttnot only also shows an extension of the ceutral canal

beyond the branches given off for the arms, but points out the

' yelative sizes of the adult and feetal spicules of this kind, when

compared with d of the following figure.

There are other spicules in the young Zethya, especially
fork-heads having one, two, or three arms; and these are ve~
presented under fig. 171 o i one-armed, analogons to the one-
armed anchor-head just deseribed ; ¢ has two arms, and is the
most numerous form in the young Tethya after the one-armed
anchor; b is the ﬂ}ree—anneg form, which is scantily present,
like the three-armed anchor-head, d; while ¢ is the acerate
form. I necd hardly add that the other ends of all these spi-
cules are single-pointed.

Thus the development of the arm is always accompanied by
an extengion of the central canal of the shaft. DBut there are
other additions to the spicule, viz. spines &e., which are not
always so accompanied, as may be seen by reference to fig. 4,
P1. XXII., where they may be observed to have been added
to the outside of the shaft after the latter had been formed.
Hence, in this instance, it is not the extension of the cenfral
canal which determines the ultimate form of the spicule, but
gome external agency, which adds to and modifies the external
form of both the horny and silicified fibre, as well as the spi-
cules. Mhat this should be easily cffected on all sides-in the
midst of the sponge, where these parts are enveloped in the
intercellular sarcode, may be easily conceived ; but it is not
easy to conceive how this takes place in the long spicules of
Hyalonema and Holtenia, wnless they grow, like hairs, by ad-
ditions to their proximal extremities, or the sarcode creeps out
over them to their wltimate terminations.

Still, we are dealing heve with the developments of the spi-
cule after the shaft has been formed, and not with its earliest
appearance, to which I can add nothing more than I stated in
1849, 1. c., viz. “ My impression still is, that both the horny
skeleton and its spicules are formed in the intercellular sub-
stance, and not in the cells.”  But how they come into being
T know not, any more than the “ Preacher,” who, 3000 years
ago, wrote i—

 Ag thon knowest not what is the way of the spirit, nor
how the bones do grow in the womb of her that is with child;
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even 80 thou knowest not the works of God who maketh al]
(Hieclesiastes, xi. 5).

Undoubtedly the power which developes the ovam, and
causes it to pass into the new being, acts without brain and
organs of sense. Tt is a power which pervades all nature, and
15 infinite. Hence, as our brain and organs of sense are
secondary products with a finite power, we can never compre-
hend the infinitc one. So that all idea of ever finding out how
things come into existence or grow may ag well be abandoned,
We can see a crystal as soon as it is tormed, but the highest
magnifying-power does not enable ns to see it come into exis-
tence or inerease in size. As familiar instances of this povwer,
we might perhaps mention the retwrn of the messenger-pigeon
direct to its home, the bee to its hive, the young cuckoos
to the land of their parvents, &c. But the instances are infinite,
as the power is unknown ; like that of the mind itself, we onl
recogmize it by its manifestations. Tt is called “ ingtine .7 and
is regarded by most as a kind of inferior intelligence ; but it
can sec without eyes and reason without a brain » better than
we can do with either. Tn short, it is nature unbounded, of
which man is but a finite imitator.

So also in investigations with the microscope, it seems to
me hghly wnphilosophie to speak without modification of the
“ structureless jelly,” to wit, of an Amaba, or of the absence
of a cell or layer vound this animalcule or any body of the
kind, because 1t is not demonstrable to our senges. The leg
of a fuplotes is probably as complicaied in its muscular appa~

‘ratus as that of a crab-claw, yet it is as transparent and
apparently structureless as glass, The texture of a cell. or
sprface-layer may be infinitely delicate or infinitely dense.
There is no difficulty in calling it such under the latter ; and
it would be unphilosophjc to deny its existence in the former.
There are, no doubt, textures u the Spongiades that loom, as
it wore in the misty distance of development, which in higher

animals can be recognized by the coarsest sense; but in the -

former condition we shonld only speak of them as such, and
not with that certainty that we would of the latter. The atoms
which make up the complicated and beautifully formed body
of a Kuplotes rush about before us, under the microscope, as a
whole, with the appearance of being as tough and compact
almost as a crab. ~ But let death oceur, and the phenomenon
called “ difffuence” will immediately suceeed, in which the
atoms fall asunder like a bunch of iron-filings held together by
magnetism, when the latter is suddenly withdrawn. Lastly,
both motion and change of form may be mfinitely slow

2t

Mr. H. J. Carter on new Sponges. 433

or infinitely rapid. We could not seo either in the Ama:ba:.
were it not for the magnifying-power of the INicYoSCope, nov
in the heavenly bodies, were 1t not for their great size and
great distance. Hence we cannot comprehend this mﬁm.ty,
and shonld only speak of these phenomena as they a.pp_ezu_to'
our finite organs of sense, modifying our assertions II)yi our
equally finite reason, in all philosophic humblencss. uulfe
been nduced to make these remarks because I have lately
observed a tendency to speak more decidedly n microscopic
}nquiries than omr powers justify.

EXPLANATION OF TIIIE PLATES.
Prate XX,

T ; tarciica, 1. 8p. 3 fully developed young one, natural gizo,
i"::'g' % %ﬁg&ysirf;. lateral viPPW: magnified to the seale of 1-48th to
e 1-1800th of an inch : @, summit; &, base; e ce, vents; ddd, pu~
pille of swface supporing spicules; e tufts of spicules project-
me from the base; f, two very long anchor-headed spicules
rojecting from the side. :
Pl%?ﬁ.ll’%he greater part of the anchor-heads have been broken
off. o
] 5 d view of summit, magnified fo the seme scale,
Tig. B T:ﬁof:iilg,t]ﬂlee large vents, which brznch_ off internally into the
excretory canals: e a, vents; &% b, papille of the surface sup-
rting spicules, .
Fig. 4 T%?)lsa.?.ge,}zfull-grown specimen ; portion of dermal sarcode, show-
= ing the pores and spicules of the swface: @ @, pores; b, spicules.
Qealo 1-48th to 1-1800¢h of ali inch.
ig. 5. The same, form of acerate spicule. )
%g g Th: sa.me: form of triforked spicule; one prong much larger than
' the other two, which are equal. .
Fiy. 7. The same, form of enchor-headed spicule of the body.
Fig. 8. The same, form of anchor-headed spicule of the tults at the base.
e N.B. All these are adult forms, drawn to the scale of 1-24th
to 1-1800th of an inch. )
; real average length of largest acersie spicule.
ﬁg. 190 rl%fes.;ﬁé, real leng%h of Tonges{; portion of shaft, o which the
7 anchor-head remaimed attached,

Prate XXI.

; ot ov. gen. ; large eruciform peripheral spieule,
Fy. 1. Rgﬁiﬂjj&ﬁ’iﬁi};ﬁfg ,a,n thegfoulz a.rrgs, coverefl respecf.:ively with a
lnyer of large and small (macro- and micro-) spines; 3, con-
tinuation of adjoining arm ; ¢, shaft or vert_mﬂ,l arm, covered with
a layer of microspines only; 4, contnmatlou of same, t(.) slflllow
form of free extremity. Seale 1-48th to 1-1800¢h of an inch. .
N.B. In this figure the arms arve truncated, to meet the size o
the plate, and drawn straight instead of sigmoid, for con-
venicnee,  See the natural form in figs. § & 6. s volntivel
Fig. 2. The same, lateral view, to show the position of the arms rela tﬁa hg
"™ %o that of the shaft. = All truncated to makoe the figure smaller,




Fig. 8, The same, anchor-headed spicide of the base of fi
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g, 8. T?eliéagge],l central portion, drawn to a larger scale, viz, 1-24th £o
-1 th of an inch, to compare with the fossil cne, fig. 37.pl. 9
Yol ¥ii. p. 196, Annals, 1871 : @, shaft or vertical arm ; b5 33, Lo
arms; ! ; o
. T}'.lhe originaln: h,ﬂg{,; central canal; d, subsequent layer added to
g & 1he same, portion of a horizontal arm much mor i
3 L) ‘e m k
ﬁmwpg tEe original shaft, the spiniferous layer, and Ell%:lﬁ?;ij
R i},?(}il:le of the iril‘mcro— 1a.nd microspines : «, original shaft; 7, pd.
, or spiniferous layer ; rospines ; ierospines,
;‘{9. g $}]1'16 same, latIeJra.l view, ugt?;fzgf mectospines; & microspins,
g, 6, The same, % igmoi ' i
F:y ; Tiha.ft,n]llz.’t. gi :‘};ow sigmoid curve of horizontal srms and straight
7. 7. The same, podal (P) spieule, showing portion of shafe
o8 an, rathey, grapnel-head, Cjonsisting? of four reclu-vedszii]:ncmr-
. 8. }13 same, hexactinellid form, in which the shaft is cont.im'md
ig. T}];Jtc a ﬁft}]ll arm () or straight spile. o
. & The same, hexactinellid form, where one of the recur
(o sune, L ! ; W ¢ Tecurved arms (g
forlzf? onged after the manmer and length of a shaft, A.buorma.%

N.B, These thr \ Y :
o 0:}3211 i;?:‘]i .ﬁg'mes are all dvavm o the seale of 1-48th

Fig. 10, The same, 1 ki f &l i
tached:nli{t. t;lilzg(r;.zst portion of shaft found with anchor-hend at-

PraTe XXII.

Fig. 1. Telhya zetlandion, n., s '
; h 1L gp., attached to the sty ! "
ventdlabrum, Johnston, nat, size : @, papﬂlmen;mosilzgigeﬁolnd?;a
i 9 T}al.pprox.lmut(id 5. b stem of H, ventilnbrum, sy
4g. 2. Tho same, nat, si i : a, papi
Bepamte’. size, half the specimen : 4, papillss, hers Jarge and

g. 1, to show,

oint. Beale 1-24ih to 1-6000th of an inc‘}rzl. cral towads tho

F;,'g. 4, 'I‘Ea same, foliy- i i
gy gﬂ etifsveloped Young one, nak. size, viz, 1-16th of an
Ig. 5. The‘saglef maguified about 16 dinmeters, showing :—a, areolated
z_ruco 8; & splevles, chiefly one-armed anchor-headed f th
017131 xg?_m fig. 16, d. P e
. 1hia must he viswed meroly as a diagram. Tt 1
almogt impossible to give a facsimilo of this be;a.utifmng'lbqe?zz
i 6 Tx}:ﬁh all its dlet-a,ll on this scale, !
g, 6. Lhe same, earlier stage : a, defined marpin of the ovul
" T i b el
E:;ﬂdls p;;,%n“fit; cihspmules, now fow an%. alt acemtguo(: 7wi’ﬂ§;§t
spicul’e : ng that the acerate is the fundamental form of the
N.B. The same remark appli i i
B : pplies to this fipure: it
regarded as a diagram. To liave introduced & hsidemfm-t ]};B
:  pramalar plasme * would h ] o the
P P " wo ave confused the whole.

g. 7. The same, still emiier stage of the ovule, viz. while it is imbedded
in ﬂllle sarcode, now about 1-400th of en inch in diameter:
ai ci ‘-iwa,ll 3 &, nuclear eavily (P) ; e, nucleated collules; & -

] cleated cellule, more magnified, showing contained gi-n-naﬂe’s

Fig. 8. Hakchondria stmulans, Johnston; two sponge—&nimalcules- in

&, the continuation forwards of the centr

zygosis?: aa, bodies of sponge-snimalenles T i ;
t]{eu' necks or rosira in con?uggtion. wien zeapeotively; 8%,

T oa

Mz, H. J. Carter on new Sponges. 435

Fig. 9. Tethya eranium, Johnston, ettached to the stem of Hulichondria
ventilabrum, Johnston, net. size: a, group of vents at the apex;
b b, lines indicating the disposition of the projecting spicules of
the surface windil%r round the summit, like the crown of the
human head; ¢ form of bihemate spicules with which the
sarcode is charged ; d, stem of H. venddabrum ; e e, part of cup
of same. )

.10, The same, fully developed young one, nat. size, viz, 1-24¢h of an

) inch in diameter,

Fig. 11, The same, magnifled about 16 diameters, showing :—a, areolated
sarcads; &, spieules, chiefly one-armed anchor-headed; dis posed
in awhotl; e, extension of anchor-headed S]iaicules heyond the
periphery of the young T'ethya; d, minute bihamatos.

N.B. The same remarks apply to this and the following figure
ag to figs. 5 & 6. Note the disposition of the spicules in a whoxl,
and thé presence of the hihamates as distinguishing this specics
from 7 zetlandice.

Fig. 12. The same, earlier stage: @, detined margin of ovule; &, granular

lasma ; e, spiciles, fow in number, and all acerate or without
- ]Eeads, alveady disposed in a whorl; &, bihamate spicules.

Fig. 18, Tethya zetlandica, vortical section of fig. 2, aboub two-thirds of
nat. size: @ nueleus; 353, bundles of spicules radiating from
the centro of the nucleus to.the cirenmference of the Tethya,
where they end in the papillary projections of the surface;
ce ¢, sarcole filling up the intervals between the bumdles of
apicnles, charged with the ovules, fig. 7; dd d, younz Tethye
(magnified in figs. 5 & 6) in dilated cavities of the sarcode con-
nected with the exoretory cﬂna.l—s,{stem, fig. 14; ee, condensed

layer of sarcode farming the cortical layer of the Tethya; ff, pe-
pillary prolongations of the samo extended up upon the projech-
ing ends of the spicule-bundles.

N.B. Al parts of this figure are of their natural size.

Fig. 14, The same, diagram of dilated cavity of sarcode connected with
excrotory eanals, showing pendent position and forms respec-
tively of the young Teffiye, figs. 5 & 6; also openings of the
excretory canals: o a, fig. 5; bbb, fig. 6; coe, openings of ex-
cretory eenals,

Fig. 15. The same, three young Tethya attached to one pedicle.

Ty 18, The sume, four figures showing the development of the one-
armed anchor-headed spiculs, vis :—a, simpls shaft; b, the same
with end inflated; o, showing the budding of the “one arm;"
d, the arm folly formed; and ¢, the bud of a second. arm.
Sealo 1-24th to 1-8000th of an inch.

Tig. 17. The same, other spicules of the fully developed young Tethya,
fig. B: @, one-armed forled spicule analogous fo the one-armed
anchor; e, two-armed forlied spicule; & three-armed forked
spicule; d, three-arnied anchor-headed spicule; e, acerafe
spicule. :

Of couras, the ends of all these spicules, whieh are not répro-
sented, are single-pointsd.

. Budleigh-Salterton, Devon.
2bth March, 1872,
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