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‘A Monograph of the Siliceo-fibrous Sponges. By J. 8.
Bowprsankg, LL.D., F.R.S., F.Z.S, %e.—Part IV.

[Becoived June g, 1873.]
(Plates LVL. & LVIL)

: Further observations on the anatomy and physiology of
ALCYONCELLUM SPECIOSUM, Quoy et Gaimard. (Plate LVL)

‘Buplectella aspergillum, Owen, Trans. Zool. Soc. iii. p. 203.

Euplectella encumer, Owen, Trans. Linn. Soc. xxil. p. 17, pl- 21:
In my former olservations on the anatomy and physiology of this
gingular and very beautiful Sponge, puoblished in the Society’s ¢ Pro-
ceedings’ for 1867, p- 351, and for 1869, p. 346, T have stated that 1
i had tried in vaiu to obtain a kunowledge of the dermal struetures of
this sponge. 1n WY paper of May 13, 1869, 1 detailed my exami-
“ination of & very small fragment of what appeared to me to be the
dermis ; and -subsequent evaminations of other minute pieces of &
imilar description have confirmed the opinion I had then formed.
Givce 1869 1 have made every possible effort to solve the problem
£ its dermal structure, but without any satisfactory result. What'
finy best efforts could not attain, the good fortune of my friend Dr.
F.G.S. &c., has achieved by the acquisition of a spe-
h the skeleton of the dermal organjzation i in a per-
3 [ am much indebted to him for having
kindly presented me with part of this beautiful and valuable specimed
{oriexarnination and - deseription. No portion of the sarcodous
structares remain on any part of the specimen. These tissues Ap-
the dermis by gradual wodisturbed

ear to bave been removed from
‘decompesition, leaving its siliceous skeleton in sitw in & rernarkably

perfect state of preservations and not only so with regard to the
dermal skeleton, but the rigid skeleton of the sponge appears to be
recisely in the same state as -when livning, every portion of 1t Ap=
earing to 0CCUPY its appropriate position, so as 0 enable us to
erider & much more correct account of its general structure. Hitherto
he only specimeus available for examination have been in such a
extremely difficalt to deter-

vell-washed ‘aondition as‘to render it
4ine the true positions of the unattached spicula found among those

of the rigid skeleton: and in many cases the rectangulated sex-

radiate spicula of the dermis and the foricomo-sexradiate ones have

evidently been washed into the interstices of the rigid skeleton.

- On examining & portion of the spopge presented to me by Dr.
Miller, mounted i Canada balsam, with a power of 100 linear, we

" fnd that at the inner surface of the specimen the large primary

fhres of the skeleton are strikiongly distinct; and in the irregularly .

shaped interstices of their reticulation there were numerods- stout
rectangulated sexradiate spiculs, and & large number of the same

+form of various degrees of tenuity ; their positions were mostly un-

cimen in whic
foot state of preservation 3 an
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conformable, both as regards each other and the large primary fibres
of the skeleton ; -and ¥ could not detect a single floricomo-sexradiate
one among them.  The simple rectangulated sexradiate spicula,
when immersed arid the skeleton-fibres, usually had the whole of
the six radi developed; but those at the inner margin of the preat
Incurrent areas were frequently deficient of the dista] axial ray, so
that the four lateral rays were presented in the same plane as thag
of the inner margin of the ETeat incurrent aress,

On examining the outer surface of the specimen we find a mar-
vellously beautifu} comwpound reticulated dermal skeleton clevated
slightly above the general surface of the sponge-structures beneath.
This exquisitely beautiful tissue is composed of 4 single layer of
slender, simple, rectangulated sexradiate spicula, conformably ar-
ranged in the same plane, the long proximal ends of the central
shafts being all pointed downwards towards the skeleton beneath,
while the lateral radii of each spiculum glide over those of theis
next neighbours until the dista] ends of their respective rays closel
2pproach to the central shafts of -each other, thus systematically
interlocking with each other, and forming a beautiful quadrangular
network in the dermal stratum. The distal portion of the central

form stratum at regular distances of these beautiful objects imme-
diately beneath the outer surface of the dermal membrane,

The interstices of the quadrangular network are filled by & thin
trauslucent membrane on which there are occasionally found, closely

adbering to the membrane, groups of five or six minute quadrifurcate .

Ipkiteon Ingalli, figured in the Soclety’s ‘ Proceedings” for 1869,
plate xxiil. fig. 2, p. 331 —~but with thix difference, that the radii of
those of 1. Ingaili are spinulate, while those of 4. $peciosum are at.
tenuated to exceedingly sharp distal terminations. These spicula are
very slender and delicate in their proportions, and require a power
of at least 400 linear to render them distinctly to the eve. A fully
developed one measured as follows :~—extreme diameter 1oy loch;
diameter of the sexradiate basal portion 1855 inch; Jength of the
furcating radii 1 b inch ; and the diameter of the thickest portien
of fureating radit 1 o inch. .

Thus these beautifully constructed and élaborately arranged organs
form most effective defences against minnte annelids or other jnsidions

effectually deter these predacious little enemies from any further
A wmore complete or
more effective mode of disposition of these wonderful defensive
organs cannot possibly be coneeived. These structures are amazingly
beautiful to our eyes 3 but their admirable adaptation to their especial
purposes infinitely surpasses their beauty in our estimation. To re-
turn to the peculiar mode of construetion of the rectangulated net-
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f the dermis, we at once perceive that the spicula when thus:
ed form 2 strong and elastic rectangulated network. This mode
otabination of the simple sexradiate spicula is perfectly adapted to
wer of dilatation and contraction that it appears should neces-
y-exist in all siliceons sponges, whatever their form may be,
ghichi have a rigid skeleton.  Woe find these powers existing in all
pecies of Dactylocalyz, as represented in plates v, & Vi,
3. 1869, But in these cases the expansion of the dermis is
fected by various forms of ternate spicula, convected by the apices
heir terminal radii, while their shafts are directed towards the
of the sponge, so as to allow, not only of a great amount of
-expansion and contraction of the dermal membrane, but also
e:separation of the dermis from the body of the sponge beneath
@ very considerable extent. In all the species of Geodia and
ymatisma we find the same principle existing under various
difications. The expansile powers of the dermal tissues are also
ided for, in the reticulated structures of fsodictya and Halichon-
/i, by the conjunetion and clastic aghesion of the terminations of
spicula forming the dermal rete, whether that organ be mono-
vlous, #s in many species of Lsodictye, or multispiculous, as
fhumerous species of Halickondria and several other genera; and
10 such struetures exist the dermal membrane alone is abun-
antly elastic, as exhibited in the protrusion of the large excurrent
fices'in Spongilla, as figured in plate 1. in the * Reppx:t on the
owers of the Spongiade,’” in the Reports of the British Asso-
Difor 1857. Al these beantiful appliances appear to be com-
n'the structure of the dermis of Aleyoncellum; and in addi-
we -have the floricomo-sexradiate forms terminating the distal
of the dermal expansible arrangement of spicula, as defences
«#xternal surface of the dermal membrane against the minute
mies; while the chevaux-de-frise forms beneath are an ample and
thive defence against the more powerful depredators.
i:Lhe spicula of the expansile dermal tissues vary in structure to
iihonsiderable extent in the different species of sponges in which
In Geodia Dysoni they assume the form of simple
Ato-ternate spicula, their distal terminatious being all in the
Plave, their radii meeting and overlapping each other more or
8 represented in figs. 4 & 5, plate iii., P. Z. S. 1873 ; or they
as bifurcated patento-ternate ones, as represented in figures
plate ., P. Z. 8. 1873, in the dermis of Geo_ciza perarmatus,
Heisimilar organs of Dactylocalyr Pratti their terminal radii
M flattened and contorted to & considerable extent, as shown by
829010, 11, plate v., P. Z. 8. 1869; and in the same plate the
f ithese spicula are expanded into beautiful foliations in the
Linsiof Dactylocalyz M ‘dndrewti, as represented in figures 2, 3,
reibut however different their forms may be, their office in the
e dermnis of each spouge is precisely the same, and their long
a8 shalts are pendent, as represented in the section at right angles
o surface of Dactylocalyz Prattii in plate v. fig. 6a, P. Z. S.
560, ‘In all these cases the same design, with variations adapted
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to the particolar species, i apparent—that of allowing & conside
amount of expansion and contraction in the dermal system: 6
animal, so that, if the skeletong are rigid, the necessary eXPAnsions:
the dermal organs of the animel may achieve inbalation and exhaly
as necessary to the sponge as to the higher classes of ani
land-living creatures; and this 18 precisely what take
f Alcyoncellum speciosum, but '
in any other siliceo-f

tiom,
of matine 0¥
place in the dermal system O
complicated and beautiful menner than
with which 1 am acquaioted.

“There are scveral other arietics of form of the remarkably
stricted compound floricomous spicula which sre figured in;
« Philosophical Transactions- of the Royal Society’ for 1857
<xvi., and also in plate vifi.vol. 3. ¢ Monograph of British Spong_iz_g
but none of these forms are elevated on the distal portion @
shaft of & simple rectangulated cesradiate spiculuxa, a8 i

cellum speciosum. s
Tn the portion of the specimen mounted in Capada balsam i, i1
cabinet of Dr. Miller I found a considersble number of gemmu
dispersed amidst the tissues; some WeTe 0D the skeleton-fibres, whi
others were attached to the intersticial
membranous and aspiculous, closely resembling
tion of organs in Dactylocalyx pumiced, as represented in the- < PR
sophical Transactions of the Royal Society’ for
figs. 17 & 18, and also in ¢ Monograph of British Spongide,’ ¥
plate xxv. figs. 340 & 341. They varied in size to a much. gT
extent than those of Dactylocalyz. The largest one measure
inch in diameter; another was ghp ineh in diameter ; and the.
mens ranging between these two sizes Were comparatively pomero
Others, equally well Jeveloped, measured sops wek; and the smalle "
well-deflned one was but Ty nch in diameter. i
£ Dr. Miller's: beautiful specimens 0B
of the anatomy and phy,

Thus we have, by the aid 0
tained & much more_ correct knowledge
oiogy of this beautiful sponge than We previously possessed ;- 8l
in addition to these interesting facts, a letter published in
April 30, 1875, from Her Majesty’s ship ¢ Challengery’
some interesting information regarding its habits in: its patar
«The regaderas,” as the Spaniards call them, ¢ are found at 3 dept
of about 100 fathoms. The Indiza lets down his bamboo arrangé
ment with a strong_fine line of Manilla hewp, and -pulls it slow.
over the ground. Lvery DoW and then he feels a slight tug; 29
the end of an hour or S0 be pulls it m, with usually from five 10
¢ regaderas’ entangled oo the hooks. Buplectella has 3 very:
ferent appearance, under these circumstances, from the cone
glossy network in the British Museum. Tis silver beard is clogg
in which it Lives, buried to about one th

with the dark grey mud
of jts height ; and the petwork of the remainder of the lube is covH
a heavy 100

with a pall of yellowish fleshy matteT, which gives it
and greatly Jiminishes its beauty. The layer of flesh is ot s th
as we expected, and. only slightly masks the form of even the’
tailed sculpture of the sponge.’

di
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In my deseription of 4 i i
| . speciosum, in P. Z. 8., M
5, 3461, I dets)crlbed a small fragment of what was ;&t}félms}?,
. bermt?f' inedmf rane of the sponge, beneath which the elahoratler ang'
e?:]ld g lefensive arrangement of spicula described in this pape
ﬁﬁg d :ris;:;.::fedé tl’;[‘hg account of this little fragment fores’halii?m;
: of the investing animal tiss

scribed by the correspondent from the * Ch::ialgr?;egf: ;?lﬁtzgo:hg:vg y

FARREA VALIDA, Bowerbank. (Plate LVIL figs.1 & 2

Sponge-mass unknown. Dermis furnished wi
wi .
l‘z‘to?i:]’a :;l()&)th or, rarelr, slightly tuberculated ;&;ﬁg;;gsuad:b
i;nbri’catede at _ﬂ:catla angles externally and internally with short :t?:.l;
imbrica ,T con11 g.plcular defences; areas square or slio-hilh oh1
lf,;;ed Ty egési ar, sides of the areas abundantly armed with rg::t
galated 'sgira ate defensive organs; radii spinous; spines a t:? .
con ca:;al'c rfstoé' the dermal rete cylindrical, very s’touI;, equaﬁﬁe ijr
the,anole Sl 0 aS ; I;t canals regular, strongly produced, confluent a111:
e e, S e reove thm <o thind the
%ameter of those of the dermis; ca;ﬁgtlggze:iagn glr;e oo
ermal membrane obsolete. ® well deseloped.

Colour, in the dried sta
Colour, 1n the & ed state, dark amber-brown.
Examined in the dried state.

A . . .
quarltleslg}ta{ll;lr:og of lt]:ns. sponge is a piece of the dermal network a
is mounted in éar:;ldaeiﬁl;a}g On]g mghttl};1 e e o is 1
smria‘lrlle}:u:n'l:io.rfxi of tgse true skeleion-r:tie?n m’tt};e derml roe there s 2

specific characters derivable from the de

;inr?g:lbvly stnklmg. The fibres of the dermal rﬁﬁcﬁ?ﬁ&z .
parat thbsverfy' ﬁrge; their average diameter measured iy ix? nl:-
while tho : lo the true skeleton averaged +1; inch only‘ and tch’
central Stmzts in both measured gy inch. The ﬁbrés of 1:}1e
dermal tubelt-zg arcf1 spineless; but there are occasionally a few 10\:
rounded tab les d1_.:=,persed on their surfaces. The mode of the
a slight exte?:ti\f)?;o;nf 1}5’1;:%:111;1'0;‘1:- nfl t}tl;e ;reas e et :0

3 s g, slig urved at the angl i
:g;cﬁ:xl; n@:gii;w:a olrgaus at the angles are short, fu:s;er;fr lslr?osttm:::ac}
te imbricatc (;'a es are strongly produced. The most strikingl
flstintive anirag ‘.erz are the numerous rectangulated sexradiate zdje):
fensive fenif taseh on the dermal fibres, and projected into the
ot cgus’d 2 _? the extent of half their breadth. Their numbe
ks very ton i :rab e; a'nd four or five are not uncowmon in & sinolz
wea, T yex::y d}n 1s.lze and form to a very considerable extent
some othfrs " e Ing y stout, and abundantly and strongly spinous,
et f‘re N lalender- and delicately spinous. All these organs
ppes indisf‘ u;'n}i: ed with a cgntral canel; but it is frequent] %:ns
dered infls et by the profusion of spiues on the surface gf £_

Zan, ¢ small portion of the true skeleton does not presi:ni
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A few such prickles as described above occur in F. spinifera; but
the greater size of the skeleton-fibres and their more compact and
reguiar mode of arrangement, their large and very distinct canals,
at once distinguish that species from F. spinosissima.

any remarkable cheracters. The fibres are usually quite smoo]
occasionally, however, there are small and very immature rectangulate
‘sexradiate defensive organs; but I did not see a single Weﬂ-produé'é
one. There were a few small portions of the dermal membrane i
good state of preservation, upon which there was a rather thick:layg
of sarcode ; but I could not detect in it any thing in the shape
spicula. The specimen from which the above description has b
made was in the possession of my late friend Mr. Henry Deane; why
kindly obliged me with the use of it for description ; and his son,.
James Deane, has kindly given me the specimen. .

DESCRIPTION OF THE PLATES.

. Prare LVIL.

Fig.'l represents a portion of the skeleton of the dermal system of Aleyon-
cellum speciosum, 08 $e00 I iy on 4 sieoe of Dr. Miller's specimen
of the sponge mounted by him in Ca: balsare, exhibiting the mode
of arrangement of the slender rectangnlated sexradiate spicula, with

’ the floricomo-sexradiate defensive ones attached to the distal termina-
tions of each of the reticuluting spicwia, X 36 linear. In plate xxiv.
P.Z.8. for 1369, §g. 11 represents one of the floricomo-sexradiate
- spiculs X 666 Linear; fig. 10 one of the dermal simple reotangulated”
sexradinte spicula to which the Aoricomo-sexradiate ones are attached,
x 108 linear; and fig. 9 represents one of the slender attenunted reet-
angular sexradiste spicula of the skeleton interstitial structares, X 175
linear. : N

Fig. 2. Two of the stender rectangulated sexradiate dermal spicula as seen @
sttu, showing the mode in which the lateral radii pass freely over
each other, so as to allow of the expansile action of the dermal system,
%80 linear.

Fig. 3. A small piece of the skeleton-fbres of the sponge immediately beneath
the dermal system, with numerous gemmules in various stages of deve-
lopment. attached either to the fibres of the skeleton or to the trans-
lucent interstitial membranes, X 80 linear.

FarrEA sPivosissimMa, Bowerbank, (Plate LVIL figs. 3 &

Sponge cup-shaped? Dermis, oscula, and pores unknown. Skel
rectangulated, composed of three or four layers; fibres of th
ternal ones of rather greater diameter than those intervening; mo
regularly disposed; areas variable in size and form, abundantly:
armed with very long, slender, defensive prickles, projected in varionsi
directions, more or less incipiently spiuous, spines acutely conicali,(;j
and also sparingly with rather small rectangulated sexradiate:iq
ternal defensive organs. Skeleton-fibre rather slender, usuall

central canals variable in size, usually slender, occasionally obsolete
Sarcode, in the dried state, dark amber-brown.

Colour, in the dried state, dark amber-brown.
Hab., Unknown.
Examined in the skeleton-state.

1 am indebted to my late friend Mr. Henry Deane for the on
specimen of this species with which I am acquainted. It is a pla
of skeleton-tissue 8 lines in diameter. It is curved to suchy
extent as would seem to indicate that it bad formed part of & cup
shaped sponge two or three inches in diameter, In some parts of th
structure there are as many as four layers of the skeleton-tissue; bu

. Prare LVIL

Fig- 1 represents 5 small portior of the stout and besutifully regular dermal
reticulation of Farrea valida, with its numercus rectangnlated sexra-
diste defensive organs based on the fibres, with a portion of the
slender reticulated skeleton beneath it, X 61 linear.

Fig. 2. A small portion of the dermal reticulntion, exhibiting more distinctly
the structure and reode of disposition of the rectangulated sexradiater
defensive organs, X 50 Linear.

Fig. 3 represents n small piece of the skeleton-strocture of Farrea spinosissima,
with its numerous attenuated defensive spinous prickles, X 36 linear,

- Fig. 4. A small portion of the fibre of the sponge, more highly magnified, ex-

hibiting the mode of disposition of the spinous defensive prickles

distinctive character is the long slender prickles projecting from th
coated with sareode, X 84 linear.

skeleton-fibres at right angles to their long axis; sometimes one onl
is thus produced, but more frequently two in opposite directions, o
three are thus projected at about equal distances from a line encirclin
a fibre. They are always very slender; but they differ in length to:
considerable extent: in some cases their length is about equal to th
diameter of the fibre on which they are based; but they are f
quently three or four times that length. I could not detect th
slightest indication of dermal or interstitial membranes with a power,
of 80 linear; nearly the whole of the skeleton-fibres were more @
less covered by a thin coat of dark amber-coloured sarcode; an
the long defensive prickles were much more thickly coated with thé
sarcode than the skeleton-fibres; and this coating of the prickles
was mostly thin at their proximal ends, and gradually increased in i
thickness to their distal extremities, frequently becoming slightl
clavate.

6. On the large Sheep of the Thian Shan, and the other
Asiatic Argali. By Sir Vicror Brooxs, Bart., F.Z.S.,
and BasiL Brooxe, F.Z.5:

[Received June 14, 1873.] 4

Captain Biddulph having shown (anéea, p. 157) appreciable
points of distinetion between the large Wild Sheep obtained by the
officers of the Yarkand Mission on the Thian Shan, described by
Dr. Stoliezka 2s Cwis poli (P. Z. 8. 1874, p. 425), and the true Owis
poli of Blyth from the Great Pamir, we have been induced to study



