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APPENDIX. 

NOTES on some SPONGES collected by Professor 

Rerd1na11 off the West Coast of Ireland from the '' Argo." 

BY RICHARD HANITSCH, Ph.D., 
DE:lviONSTRATOR OF ZOOLOGY IN UNI"VERSITY COLLEGE, LIVEltPOOL, 

With Plates XI a1'1d XII. 

THE Sponges dredged by Professor Herdman fro1n the 

S.Y. '' Argo '' 011. the west coast of Ireland were o11ly a few 

i11 11t11nber and small, but there were so1ne very interesting 
forms amoilgst them, and all were in a state of splendid 
preservatio11. There were altog·ether teil species, five of 

which (i11cluding all the rarer forms) were attached to 011e 
small piece of rock dredged off the Arran Islands. ~ 

Ascetta corriacea, Fl., var. OSG~&lata. 

The flat, e11.crt1sti11g· forlll of Ascetta coriacea, with its 

beautiful basket-like structure, has lo11g bee11 know11, and 

lJas bee11 . described by Montagu, J ohnsto11, Bowerba11k, 
a11d Carter. Tl1ese authors, as well as Gre11tze11berg, i11 
his rece11t paper,* did not find any osct1la in their speci­
mens. This for1n is _ freqt1ently m.et with i11 Liverpool 
Bay. Appare11.tly much rarer is the erect variety of our 
species, with its co1nparatively large oscules placed upon 

distinct conules. It was first figured by Hmckel, t but as 
he has 11ot giveTl a special11.ame to the variety, I propose 
to call it A. co1;aiacea, var. osculata. The collection con­
tains follr or five small specimens, which were attached to 

* Die Spongie11fa11Ua der Ostsee. Inallgnral Dissertation. l{iel, 1891. 

t H <:-eckel, Die Kall{scll"'ffilllnle, vol. iii., pl 3, figs. 13, 16, 17, 19., 20. _ -

' 
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sphere (or sphere?), similar to Bowerbank's* figure of the 
rosette in Esperella li1~gua, B. ; sec.o11dly, sigmata, 0·1 by 
0·006 mm., ge11erally simple, a few also contort; thirdly, 
toxa, varying greatly i11 size, from 0·1 to 0·2.5 Inm. by 
0·002 to 0·005 mm. 

A number of most interesting embryos were found in 
this specimen. They are generally of an oval shape, 0·3 
by 0·21 mm, the one pole (ventral) being slightly broader 
and more flattened than the other one (the dorsal pole). 
The outer wall, except on the ventral pole, consists of 
high and exceedingly narrow colu1nnar cells (the ectoderm) 
with the nuclei quite at their bases. Sit1ce a section 
through such an e1nbryo is boutld to be tl1icker than the 
diameter of its ectodermal columnar cells, and since the 
embryo is rou11d, we must of course expect to se3 several 
rows of ectodermal nuclei, which will be the more numer­
ous the thicker the section is. This is shown in the 
section represented in Pl. XI, fig. 9. Cilia or fiagella 
could not be detected Oil the ectodern1. The ectoderm is 
absent on t:Q.e ventral pole of the embryo. The central 
mass of tissue which also forms the ventral pole of the 
embryo, s·eelTIS to be gelatil10US, and contains numerous 
nuclei which are larger, but less intensely stained than 
the ectodermal nuclei. This tissue alBo contains spicules 
and for this reason one is it1cli11ed to take it to be 
mesoderm ; so what part of the embryo represents the 
endoderm is a mystery to 1ne. These embryos already 
possess a .skeleton, both megascleres and microscleres. 
The megascleres are styli, 0·184 by 0·0028 mm. They 
are arranged in a sheaf, converging with their pointed 
ends and directed towards the ventral pole of the embryo, 
and diverging with their blunt ends and directed towards 
and beyond the centre of the mesoderm (see Pl. XI., fig. 8). 

*Bo,verbank, British Spongiadre, vol. i., pl. xviii., fig. 297, 
• • 

... 
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The microscleres are palmate ~nisochehe, Q·C)g3 mm. i11 

length, which are not a:rranged in r0settes, and toxa, 0·112 

by 0·002 mn1. M ost of the micros.cleres ar~ f<smnd towards 
the dor.sal pole. Sigmata do not seem to occur in the 

mn.bryo. The embryos are enclosed m a loose I:o.embran­
ous capsule which apparently is derived from the par-r@nt 
sponge. 

Fro.m the foregoing it will be seen t.hat the structure of 

the embryos of Esperrella sonlida, B, agre~s ahnost com­

I>letely with what Ridley ami Dendy* state i11 tegard to 
the Raliehondrina gener·ally : ~ f the embryo eensists of a 

.sac ·Of s1nall, p:r:obably prismatic, ciliated c.ells, ~ne1osing 
a central mass of mesodermal (?) tissue cont.ail1ing the 
developing spicules. In some cases, perhaps in all~·-~ 

n the ectoderm appea:r:s to be absent fr01n one pole at 
which the mesoderm comes to the surfcyce.J' But althot1gh 

this description agrees very well with what I found in E. 
sorrcli da, still Ridley and D endis :figures show only a 

very slight similarity with mine. These authors had 
ex·amined espeGially the embryos of E spe1•ella biseria.li;~, 

Espm·ella 1n(JJ!n?nijo?''Ttuis and Myxilla <Jwbilis, and they 

state that si1nilar embryos had been found by J(e1le:r in 
Ohalintlla ferrtilis, l;>y Carter m Halichoncl1·ia simnlans and 
llJspe'rella aYJagr·opilcll, by Marshall in Reni&1'C{; filig1~azfutJ 

and by Schulze in Euspongia officinctl·is acl<ria.tica. I have 
only been able to see Carter's i· paper in which he figures 

living embryos with cilia dorsally and laterally ana with 

a circle of fiagella nea-r the venttal pole. The embryo of 
Halichondria smnt~;lans is in shape somewhat similar tb 
that o'f Esperella so?"dida, hut differs from it in its quite 

* Ridley and Dendy, Report on the Morft-t ... "ronida colle.cted by H. J\'L "fil, 
I j Ch 11 " 1"' a e nger, p,. m. 

t .Carter, .Amtals and 1VIagazine of Natmal History~ 4:th ser., vol xiv. 1 

l1ls. 21 and 22, 

• 
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irregtllar arrangement of the spicllies. T wo germ-la3Ters 
ca11 easily be made ot1t i11 it, bt1t there is no clue as to the 

third one. Al1 embryo very similar to that of Esperellcl 
so1·cliclct has recently beeil figured by Leildenfeld* for 
Pllo'rospo7zgicl cl1ctlir~ijorn~is . It also r esembles it iil the 
regular arrangement of the spicllies, bl1t differs from it in 
its cubical ectoderm. Lendenfeld calls the central portion 
of the embryo '' e11clodermalm_ass,'' althollgh li1 contains 
spicllles and shows ge11erally 110 gTeat si111 ilarity to the 
endoderm of the acllllt spo11ge. It is certain that this 

embry~onic stage has n ot yet been explained satisfactorily 

and that additional work is necessary. 

Ioplzor~ JzyJzcl1r~ct11i, Bowerba11k. 

The specimen which I refer to above species, does not 

c1iffer from the type described by Bowerb~nk except very 
slightl}r in the r elative thiclnless of the meg·ascleres, ana 

I think it safe to i11clt1de the t\vo forms tu1der a common 
name. The only specimen obtai11ed i s a mil1l1te fragment 
of broV\rnish colol1r, abOllt 3 mm. in diameter, V\ ... hich was 

attached to the piece of rock dredged off Arran I slands . 

The megascleres are o_f two ki11ds, viz: Stro11gyla, 0·18 

by 0·0.03 mm. Althot1gh sle11der, ·th ey are 11ot so sle11der 

as those figt1red by Bower bank. t Secondly : spined styli, 
-

varying· gTeatly in size, from 0·088 by O·QQ35 illill. to 0·28 

by o·006 mm. They are more sle11der than those fig·t1red 
by Bowerba11.k. The microscleres are also o£ t-vvo forms, 
viz: bipocilli \vhich are so characteristic of the gelllls , 
0·0087 mm. in length, a11d palmate a11isochelffi, 0·02 mm_. 

in len gth. 

Bowerba11k described fotiT species of this ge1111s, H ali ­

clzoJ~clrict 1Jcttterso7zi, H. llyJzcl17LCl7~i, H. sca11clens and H. 

* R. v. Lendenfeld, A ~Ionograph of the H orny Sponges, ]_11. xli. , fig. 2, 

t Bowerbank, loc .. cit ., vol. iii, pl. xlvi, fig. 2. 
. -

• 
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nigt·ierJJns. Bidley and JJendy* regara-ed these spe.cies, 
together with some nther form$, merely as varieties of 
one type, IoJ'Jhon pwtte1·soni, B. Whether they are right 
in doing so, is do~btful. Certainly their table on p. 118, 
in which they wish to: show the affinities of tbe so c:arlled 

~ 

varieties, is not quite free fr-om error. For the tylot'a of 
I. ?vigt·ioa?is are not) as these authors state, '"very slender; 
heads barely visible) or absentJ not spined," but on the 
contrary they are not very slender, heads spined. Fnrther 
the "tylota" of I. hyndrntani have not "very slight, 
faintly spinea heads," b11t they have no hea.as at all and 

_ no trace of spines. These spicules should rather be called 
strongyla, as I have done above. 

Better material than was found on this occasion was 
obt.ained from the West Coa,st of Anglesey, 911 the 
"Hyania" craise, of June, 1890, and probably I shall give 
a detailed description of it in a future report on the P0ri­
fm~a of the L.M.B.C. District. 

S,ube1·ites d67ni£;)W1tla, N a1:do. 
Seve:ral specimens were- dredged in Killary Bay at a 

depth of 10 fathoms. They in,crusted univalve shells, 
i1thabited by hermit-crabs, as it i~ usually the case with 
this species. I take this opportunit_y of couecting an over­
sight in my" Third Report on the Porifera of the L .M.B.C. 
District," p. 215. I onlitted thete to mention the micros­
cleres of this form which are cehtrotylote-. Dr. CaTter 
was kind en.ough to point ont tl1is error to me and also to 
s.eiid me a slide and specimens which showed their spicule.s 
exceedingly well. These spicules had not been men­
tioned either by J ohnstou or by Bowerbank, althougb , as 
Dr. Carter writes me, their type-specimens, now hi the 
J3ritish lVIuseum, contain these spicules plentifully. Narclo 
and 0. Schmidt had also not seen them. 

~ Ridley a11q :Pendy-, 1oc. ciL V· 117, 
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S~lber·ites fic~ts, Esper. 

Two specimens were dredged off Killybegs, Aug·ust lOth, 
at depths of 5 15 fathoms. 

AJ:;lysilla ~r'ltb~ra, Hanitsch (PI. XII, figs. 1-6.) 
H alisarca rubra, Hn., Trans. L'pool Biol. Soc., vol. iv., p. 196, pl. x. 

The doubts which I ·expressed in regard to the 
systematic p·ositio11 of this form, whe11 describi11g it for 
the first time, were not u11.fot111ded. The examinatio11. of 
additional and well-preserved material has co11.Vi11ced me 
that I mt1st remove this spo11ge from the genus Halisa.rca 

to Aplysilla, a genus of the true Ceratosa. The skeleton 
of Aplysilla, Schulze, consists, accordi11g to Lendenfeld, t 
of '' numerollS, isolated, s1nall, dendritically ramifyii1g, 
upright fibres.'' In young specimens these fibres are 
simple, 11.ot branchi11g·, and arise about at right angles from 
the limiti11g m.embra11e. I had 11oticed these fibres ~he11 
describing the sponge i11 my'' Third Report 011 the Porifera 

• 

of the L.l\1.B.C. district," bt1t I thot1ght them to be hairs 
of Mytil1.ts, on which the spo11.ge was found encrusti11.g. 
But the fact that the material dredged 011. the '' Argo '' 
expedition was e11crusti11g a sto11e, a11d a m.ore careful 
perusal of literature, have shown me that the fibres are 
esse11tial parts of the sponge. 

The specimen formed a s111all dark blood-red patch (3 

mm. in diameter, 0·6 mm. in thickness) 011. the piece of 
rock dredged off Arra11. Isla11.ds. Its surface is raised into 
numerous sharp-pointed promi11ei1ces, caused by the erect 
spo11gi11-fibres projecting throt1gh and draggi11g upwards 
the neighbouri11g parts of the dermal men1brane a11d other 
tissues. These fibres are isolated ai1d simple, a11d spring 
about at right a11gles from the limiti11g Inembraile. Their 
diameter i11 the centre of the spo11ge is 0·007 min. We 

* R. v. Lendenfeld, "A Monograph of the Horny Sponges, p. 698 . 

• 



220 TRANSACTIONS LIVERPOOL BIOLOGI CAL SOCIETY. 

may expltct tl~s,t in large specjmens these fibretil would be 
branched, as is the caf'&e in other speeies of Aplysilla. 

A vertical section througi1 the sponge shows a well- -
dennec1 dermal membrane, 0·024 mm. thick ; large-but flat 

subdermal cavities (0•25 mm. broad, o·028 mm. deep) . 
The floor of the subdermal cavities is freque;trt1y se.en to 

' 
be perforated and to open by a narrow pasHage into large 
cavities, the inhalent canals (this is not :figured on Pl. 

XII). The subdermal cavities, therefore, s,efnn to be dis .. 

tinct from the inhalent canals. The flagellated chambers 
ar~ large and sac-like) somewhat irregularly oval (in cross 

sections, of cotu·se,.. more or less rcn .. u1d), and may be simple 

or bilobed (see Pl. XII, .fig. 1.) Their average size is 
0·08 by 0·04 mm i but the large flagellated ehamb~r on 

Pl. XII, fig. 1 measul'es 0·24 by O·OG mm . They open 

directly with a wide mouth in.to the large exhalent canals, 
The chamber system is therefore emypylous . The lining 

of the flagellated chamber·s consists of cglls in the sharpe 
of truncated cones. In a few cases I could see smnething 
like highly transparent pointed projections in front of the$e 

cells. They might have been " Knnstprodu.kte-.,'' or 

amooboicl processes, or, in fact, anything, but aertainly 

they did n.ot show the slightest resemblance to 'those 
notorious structures, the ·collars and flagella, which are so 
often n1et with in literature, and so xarely.in reality. The 

endodennal lining of inhalent and exhalent canals is 
distinctly squamous epithelium. 

The ground-substance of the mesoderm is probably hya­
l:i:ne . It is full of fibro1..1s tissue, a;nd c,ontains numerous 

stellate (mnooboitl) c-ells and large glahd cells. The 
stellate cells are met with in all parts of the meso­
derm, but. they are found most c-rowded along the spongin~ 
fibres. They become elongated and finally thread-like, 
where the fibres proj eet 'beyond the level of the rsponge. 
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Also the gla11d-cells are not restricted to a special part of 
the n1esodern1, but they are 1nost nu1nerous i11 the dermal 
membra11.e, jt1st be11.eath tl1e ectoder1n. They are large, 
rot111.i, granular, with a s1nall 11ucleus, a11d -vvere often 
see11 to project with a s1nall pointed pro1ninence (the 
mouth) beyond tl1e ectoderm. Tl1ey co11taii1 a varying 
amou11t of red pign1ent and see1n to fulfil the double 
functio11 of gland cells and pigment cells. I11. my former 
paper I described these cells only as pign1e11t cells. 

According to Lendenfeld two species of Aplysilla have 
been described as British: A. sulpl~~llrea, Schulze, 
found off the Shetla11d Islands; and A. 1·osea, Schulze, 
which Le11de11feld regards as ide11tical with Aplysi1~a 

1~cev~ts, Carter, dredged on the ''Porcupine" expeditio11., 
1869, between Scotla11.d and Faroe Islands (345 fathon1s) 
and north-west of the Shetla11d Isla11ds (312 fathoms). A . 
. sulphtt'rea of course differs from 111y species in its colour . 
.l4.. rosea co111es 1nuch nearer to it, but it is very difficult 
to get a correct idea of the degree of its relationship with 
A. ~rubra, since, as far as I know, no sections of it have 
been figured. Carter gives 011ly the figt1re of a spirit­
.specimen, Lendenfeld even 011ly a figure of a dried 
specimen. However, as Lendenfeld states that in A_ 
rosea ''the pig1nent occurs i11 the shape of large red 
spherical granules which are found in the amooboid and 
collar cells," we may take this as distinguishing it from 
A. ~rubra, which contains no pigment i11 those cells, but 
·only in the gland-cells. 

• 
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EXPLANATION OF THE PLATES OF APPENDIX. 

~LA.TE XI. 

Fig. 1. Style of Espm·ella sorrclida? Eowerbank, X 400. 
F ig. 2. R oset'te of palmate aJ.nisocbel~ of the same,. 

X 4DO. 
Fig. 3. Isolated palmate anisochela, X 800. 
Figs. 4 and $. Simple and contort Sigmata, X 400. 
Figs. 6 a11d 7. T·oxa, X 400. 
Fig. 8. Embryo in optical section, X 100. 
Fig. 9. Vertical secti-on through an embryo, enclosed by 

mEnnbtanous capsule 

PLA-TE XII. 

Fig. 1. Inner portion of a vertical section through Aply­
s·illa rrubra, H anitscb, showing an exhalent 
canal vvith flagellated chambers opening into 
it, X 120. 

Fig. 2. Outer portion of a vertical section through the 
same, showing dermal membrane with gland· 
cells and subdermal cavities, X 250. 

Fig. 3. Outer portion of a vertical section showing one of 
tbe spongin-fibres projecting beyond the level 
of the sponge and dragging upwards the "C1er­
mal membrane, etc. X 250 

Fig .. 4. Part of limiting membrane and spongin-fibre 
arising from it, x 250. 

Fig. 5. Flagellated chamber, X 800. 
Fig. 6. Diagrammatic vertical section to show arrange­

ment of the spongin-nbres, X 15. 
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