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EDITORIAL NOTL.

Tug Report on the Ilexacriveucion, by Professor F. W Schulze of the
Uuiversity of Berlin, oceupies the whole of the present Volmue, the Text and
Plates being bound up in separate parts. This Report forms Part LIIL of
the Zoologieal Series of Reports on the Seientific Results of the Expedition ;
it extends fo over 500 pages and is illustrated by 104 Lithographic Plates
and many woodeuts.

Siv €. Wyville Thomson gave speeinl attention to this group of Sponges
during the Expedition, and it was his intention to deseribe them in detail
in these Official Reports.  Owing, however, to ill health and other eireum-
stances he was never able seriously to commence the work, and at the time
of his death there remained only o few Plates which had been prepaved
under his diveetions.

It must be regarded as o singularly fortunate eirenmstince that I was, in
1852, able to induee so eminent n Spongiologist as Professor Schulze to
undertake the examination and deseription of this most charactevistic deep-
sea group of animals, to which he had alveady given special attention.
The result of Professor Sehulze's labours is presented in this magnificent
Monograph, which will be weleomed by naturalists in all pints of the world
as o substantial and brilliant addition to onr scientific knowledge,

Some portions of the Germmn manuseript were transkated by My, John
Ratteay, M. A, BSc, F.RS.E,; but by far the larger part was translited by
Mr. Avthur Thomson, M.A., LRSI, and the whole was vevised by him.

The Manuseript was received by me in instalments between the 10th
Angust 1856 and the 30th May 1857,

Jomux Muonnay,

Cusvresoen Orree, 32 Quens Stoesy,
Eorsoune, 1 Augued 1887,






TIHE

VOYAGE OF H.M.S. CHALLENGER.

ZOOLOGY.

REPORT on the Hexacrnuuuoa collected by H.M.S. Challenger during
the Years 1873-76G. By Dv. F. E. Senvize, Professor of Zoology in

the University of Betlin.

PREFACE AND HISTORY OF THE WORK.

Iy December 1879, | was asked by Sir Wywville Thomson to examme some specimens of
Euplectello aspergilium, which had been procwred on the Challenger Expedition, aud
which had been preserved with special care for histological purposcs. The results of
my investigation were to be published as part of the Report of the Challenger Expedi-
tion.  Though ot that time engaged in the study of the Adriatic Sponges | (lid not
hesitate to coneur with the request, as | was strongly attracted by the prospect of
being wble to study the hitherto almost unknown soft strueture of the Hexactinellida
I soon tveceived, from the Challenger ofice in Edinbwgh, an entire specimen of
Luplectelle aspergidlvm (from off Zebm), preserved with its soft parts in methylatel
spirit, and six bottles containing fragments of the same species preserverd in nbsolute
aleahol, or i other preservabive media, such s clwome aeid, pierie acid, acetate of
potush, glycerine, &,

After the results of my mwvestigation of this, i part, well proserved material hud
been publiglied o the Transactions of the Royal Society of Ediuburgh (1850, val, xxix,
po 661, Tah, A), Bir Wyville Thomson asked me to work over with him all the
Hexaotinelida obtaiued during the expedition.  He was 1o andertake the study of the
skeletal stvuetures, while the investigation of the soft parts was to be entrostod to e,
Ta this 1 veadily ngreed, nnd begnn ab once with the examisation of some saples, which
Lindd Ben preeviously sent to e at Giaz,

(ZO0L. CHALL BRT—TaRT Li.—1536;) (i
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Thas plegsant aveangement for joint desenpelt wis, howevey, frusteated by the illness
and denth of Siv Wyville Thomson, 1 had, necordingly, to luy sside the whole work for
o prodonged period, Gl oo Maech 1882, My Juli Muveay asked me to andertake fhe
I'.l]l]]lj]l:l.l" ill‘.‘{‘siig:l[iun of the UII:I"L‘H};M‘ Ih:xnuriuullhhu, il for this [P s, A0 the first
iustance, personadly o nudortake the sepayation of the ntter from the vich eolloction: of
Sponges obtained duving the expodivon and preseeved i Ediabaegl,  Taving cony-
pleted this in Apil of the sone year, oreecived, i Junse, most of the Hexactinellidy
collectinl by the Challenger Expedition, which sverve forwanded toooe ol Geaz iaoaowell-
pockad comdition.  Subseguently, at my rvequest, o fow adiditionn] Hesaetinellida, which
wirts collected before by Sir Wyville Thonson and My Jolin Muveay in the eastery part of
the Atlantie, during the expeditions of the ** Lightuing,"” * Porewpine,” = Kuight Evant,”
and ““Toton,” were handed over to me for purposes of comparison, sl also o muonber
of uneroscopie preparations which had been made by Sie Wy ville Thomsan.

My matevinl swas altevwards very ngrecably jueveased by the aeqmsition of o not
unimportant collection of Hexaetinellida, partly dry aud partly preserved in alcohol,
which Dy, Dédedein, Divector of the Zoological Musemn in Strassbure, had acemnlated
during o prolonged stay 1w Japan, partly as the resalt of his own collecting on the
small island of  Eunoshine,  This collection he very kindly placed at oy disposal for
viestisntion.

At iy vequest the Challonger Commission agroed that I should welude this valualile
materisl i wy work on the Challenger Hexaetinellida, and approved of what  thus
necessarily involved an mercase of plates. 1 therciore accopted the offer of Ih
Diderloin, aud thay oll the weve willingly sinee the inerense of nuiterinl cousiderably
facilitated the systematic work.  On the other hadd, T waos enalilod to compaye minutely
i colleetion zealously and systematically made for several years from o definite locality
rensikably rich o Hexaetinellida, with that collected o the some locality by the
Challenger Expedition.

As to the ways and weans of aoquiving this collection, which consisted of abont
bwenty-five dred forms and  theee Dottles of présorved  specimens, D, Diderlein
commumcenied to me the following notes:—* With the exeepuion of o Fuplectelly
(wend) fromm Simonoseki on Kinshm, the whole collection was gatheved in Sagauni
Bay, near Enoshima,  Most of the dvied specimens were obitoiued from o shop in
Enoshine, where they were colleetod for me by the ownor The theee glasses with
apivit contain apecnmens which T poysalf obtains] with a awling sppastns from depths
varying from 80 to 240 fathoms, between Enoghima aud Misaki. A fow dead speenmoens
wiich T ebtaimed there bave been sent diy, 1 bave added o siogle spechmen of
Hyedonemo (steboldii) in which thi spouge body s magnificontly devoloped, bat it e by
o tcans the Jargest specimen which | hrought with me”

Professor Osear Sclinidl of Stenssbuvg was kind enougli (6 Tand over to me, fiy
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a prolonged poviod, for purposes of gomparison, portions of wost of the Tesactinellida
which he has deseribad, and alsoo o very livge number of microscopicnl prepavntions.
From D Mavshall of Leipmig 1 hkewise obtoined the mse of portions and poeporations
of all the specimens which fomed the basis of his awn Hexactinellidan obiservatious,
I have been similorly assisted by Hofiath Divector A, B Meyer of  Dresden,
Professor Semaper of Wiirahueg, Profossor vou Murtens of Berlin, and Professor Moseloy
of Oxtord, T the miportint work of detepmining forips, o viat which T paid to Lowdon
wis of mmeh valoe, sinee, theongh the Challengor Expedivion Commission, T was enabled
to gtidy the ovignal specimens of several Hexactinellida deseribied by Owen, Gray,
Bowerbunk, Carter, and others,  Duving wy work o London, not ondy were the rich
treasnres of the Museim made accessibly to me in the most Hheea! wa v by Dr. Giinthoer,
Divoctor of the Zoologien] Depuvtmeit of the British Museum, but 1 was also accomme-
dated with a private work-room in the new boilding of the British Musewm i South
Kensington,  Thore I enjoyed the moest attentive aud fiendly assistanec of My
8, 0, Tudley,

I had valunblo assistanece of another kind from Dr. Vosmaer of Naples, who had the
grent kinduess 1o place at wy digposal the manuseript of that portion of his et
Spengiological  Bilhogenphy (im0 oourse  of  prepaation)  which  dealt with  the
HexoetimeHida,

lo the peepacation of the pumerons plates 1 have heew abily helped by my assistant,
Dr. won Milhrenthal, who bas photogeaplied o pumber of objects, and by M G.
Firtsch, one of my students, who hes exeented numerons dmwings from my sketohies
and aecording to y divectios.

It s my ploasant duty to return Wy best thanks fo all the gentlemen whom [ have
natmed, ot especially to the Direetor of the Challenger Office, My, Jolm Murray.

With regard to the figures given in the plates, 1 ove still to note the following
points.  From the soontific papers: belonging to 8iv Wywille  Thomson, sixteen
lithographied plites Live Deen handed over to me, all of which have been incorporited
in the present work, viz, Pls, 1, 1L, V., VIL, VIIL, IX., X, SV., XXXI,, XXXV,
:'”;., ."{L'i'., EI.TI., LI., LE".-L. ﬂhrl Lx"\'”. AR H'n.-.*gu-. |||:iii 1t _"i'u! hien |rr'|'uhl|| off
when T yeceived them, 1 owas able to make several corrections, though 1 have pre-
torved too leave meost of them uunltered.  Only from Pl NXNL awd LXVIEL o
fow figmies hnve Deen semoved, which representad spicules not really helonging to the
Spouges figureld,  Bvery gatherity will admive the beantifol aud life-like Hgures Tt
of the enti Spouges pnd of the separate propaeations which are found 1 Sie Wyville
Thowson's plites. 1 was not able, however, to follow the method ilusteated e these
|ll]l[L';.1. sinve T could not conbing ]'LJ-}'.-H'.-” murui_v to the gunl_-ml Formy of the S!:uugu. Bt Ly
the structie of the skeletal olomenrs, but had also to give ropresentations of the suft
Jrrts, It seoumel to me, Turther, eapecially desnalle to dieploy the internal prehiteatiure
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of the differcut species in o clear way, so that it might be possible, st n gliuee, to survey
and compare the different forms.  With this view [ have not only given figures of the
entire Sponges, of special fragments, and of the skeletal olements, but alse numerons
ideal (less highly magnified) seetions through the body-wall.  In (hese diagrammatic
figrures, which are composed from o number of microscopic sections, the skeletal elements
are indicated in blue. I T had attempted to copy the individual sections exactly as
they appenred, the essential and typical conld not, as o rule, have been distinguisled
frowm the wnessentinl aud accidental, except, of course, by giving a larger number of
illustrations thau seemed justifiable for such o slight possible advantage,

Sinee 1 had repeated oceasion to restudy the vieh material, even after the plates were
printed off (i.c., at & time when it was no longer possible to introduce corrections), | have
heen forced several times o indicate a change in wy original opinion, by a correction in
the text, or by a change in the specific designation of the plates.



GENERAL HISTORICAL INTRODUCTION.

All siheeons Sponges in which the spicules belong to the triaxial type were, in 1870,
designated by Oscar Schmidt “ Hexactinellide,”  This title, which T would only modify
into Hexpetinellida, since the terminauion ide should be exclusively resorved for thie
desiguations of fmnilies, soon found general neeeptance, althongl Wyville Thomson hud
previously established undor the name of Vitrea an oxder of siliceons Sponges in which the
charseteristic peculinrity was defined by the reference of all the spicules to the hexvadiate
type.  The older title proposed by Wyville Thomson has not gained currency, sinee
among the representatives of Vitrea enmuerated by him foros oceur in which the skeletal
clements ave not referable to the hexradiate type, and which accordingly belong to another
order.

Confining myscll at this stage to a short veview of the historical development of our
knowledge of the Hexactinellida in gencial, 1T purpose sabsequently to preface the
deseription of each genus with an acenrate account of the relevant literature.

First of all, there are a few isolated contributions of comparatively ancient date, which
give some account of cortain structures which differed essentially in their peeuliar form
and siliceous Brmmework from any mmine forms then known, hut which, when subjected
to carcful enticism, can be referred to certain now fairly familiar Hexactinellida, Thus
Rozier's Journal de Physique for 1780, and & tanseript from that work in the Magazin
fitr das Neneste aus der Physik und Naturgeschichte (pulilished Ly Lichtenlberg, Bd. 1,
otha), 1781, contain a description and a very charactevistic representation of a form
holonging to the genns Dactylocalie.  This contvibution, for an acquaintsuce with
which I am indebted to Dr. W, Marshall of Leipzig, is probably the sarlicst notice of o
Hesactinellid,  In the Symopsis of the Coutents of the British Museum for 1882, Gray
deseribied a poculiar “ glass rope like ™ steueture preserved io the British Museom,  This
he named Hyedonema, and deseribed it cavefully, though without recoguising its real
pature as the basal waft of o Hexactinellid,

In the Voyage de “1"Astralabe,” 1833, Quoy and Gaimard figneed and deseribed, under
the name Aleyoncellum  speciosum, a sponge form which undoubtedly belonged to the
Hexactinellida.
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Similay individual deseriptions beeame gradually move numerons, and ap fo 1860
the following may be noted as most unportant s—Bactylocolyx pumieens, Stuchhury,!
1841, Eupleatello aspevgitlom, Owen® 1841, Faivea sp., Owen,® 1857, Aplrocedlistes
bheatriz, Gray ' 1858, and Mylivsio callocypathus, Grny® 1859,

A more profound stady of the skelotal structues of Hyelonent sioboldii was made in
1860 by Max Schnltze.” 1o nlso diseovered, in those spicules which did wot externally
exhibit & ernelate ov stellate, but mevely o siaple rod-hke form, an nterseetion of the
axial conals it a medinn swelling, which fndicated the fundamental stellate type of all
the spienles. e was olsa the fivst 1o diseover the close allinity of Hyaloeima and
Fuplectell, which, on nceonnut of the common character of the spicular tuft, he wnited i
the group “ Lophespongie.”

Bowerhank™ (1862) was loss fortunate in Wis perception of the aflinities of the
Hexactinelhid conern known to him, viz, Aegonecllon (Kaplectella, Owen). Guioy and
Gatimard, Jyelinema, Gray, Doctylocalye, Stuchbnvy, awd Forrea, Bowerbank,  For
while he placed the genns Aleyoncellion, Quoy and Gaimard (with Euplectella, Owen, in
parenthesig), in his suborder Silicea with ﬂp,i'r:nfﬂ-r'mfftlh'. sheletons, hotween Feionoma,
Bowerbank, and  Polymastie. Bowerbaul, he veferred the genus flyplonema, taay, to
amothor guite diffivent suborder, chaacterised by spicafo-retionlete sholetois, between
Hulichondrio, Flemming, aud fsadictya, Boweybank,  Of cach of the two genern,
Dactylocalye, Stochbnry (= Iphitean, Mus. Pans), and  Foreea, Bowerbank, he
mude, on the other hand, a special suborder, of which the former was chameterized
chietly by sofid siliceo-filivons, and the second (Farvea) by eanclicnlated silfceo-filirous
sheletons, .

[y Gray's System of Bponges® which appenred in 1867, the Tlexaetinellida then
kuown were not yer wnited mto a common gronp.  For while Gray placed the family of
the Euplectellide, consisting of Afeyoncellin and the closely allied Euplectella, with his
Esperiadse aud Tethydie, w the order of the Acanthospongi (with spicules of were than
owe_ fori or Kd in the seme Spopge) and within the subsection Spiculospongise (with frec
spicules), on the other hand bé united the family of the Apheocallistidie, consisting of
the genus Aphrocallistes, with the family of the Dactyloeal veidoo, ineluding Duetplocalyar,
Stuchibuey, Mylivesiq, Geay, Macdudivwio, Gray, s Farpea, Bowerbauk, i o special
order, " Carallispongia, " withm the subsegtion # Dictyospongin ™ (i which the skeleton s
formed of a continuous siliceons or horny vetwork),  The Corallispongie wore chare-
terised by Gray s =—* Hold, coral-like Sponges, entively formed of siliceons spicnles,
aneliylosed togother by siliceons mnttor into o perwork.  Mass covered with o thin com
of sarcode when alive,”

¥ (Prap Heml i L'l'“-'!-; virl, il".,- {1t Hﬂ. HT. P Pyue Zaal, Bop, FTIT visl, kv LR 3-h
* Prevn L, Spe, Lol wol il pp. 115-124. U Prie, Zooll Seet Lo, vol, xxvi [ iy BER
W Prie Zool, See. Lol ol xxvil, pp. 497340 e Eeadonmnen, 1560,

Ul Teones wol alits 3oy 507, By 1087, * e Emk Sue Loy T5GT, ppe VET 02, 0L
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Clans® now pronounced arinst any  close systeniitic wuion of Eupleetella aud
Lhypedopeian,

CUn the other hand, in 1868 Wyville Thomson first veeoguised the common relation-
ship of ull Hesaetinellida, though Le wias not able to geparate then sutficiont]ly sharply
from the Lithistide,  The chovoters of s order Virrea were given i these wonds :*—
“Sareode in swall guantity, very soft, never containing formed Loy matter, vither
lilwous, membrmnons or granalur,  The skeleton consiste entively of siliceous spioules,
cither separate (in fascicles or seattored) or aunstomosing and combiied into a continuous
stliceons network.  The sarcode contains smudl spicules of o different elipvacter from Lhe
aencral spientes of the sleleton, aud of complicated forms. The spicules, whether of the
skeleton or of the satvade, may oll by veforred to the hexmdiate stellate type,” and v
another place (Phil. T, 1869, p 713) - —* [u all the known genern all the spicules
arc modifications of the Lhexradinte stellate type”

L the order Vitren, Wyville Thowson noted (foe. eit., p. 718) the following genen and
S| s —

Ceuns 1. Euplectella, Owen, . Buplectella aspevgillunm, Owon,
w2 Habrodietyon, Wyv. The,.  Habvodictyon speciosmi, (Quoy et Gaimard.
Habvodivtyon corbiculy, Valencienne,
3. Aphrocallistes, Gray, . Aplvocallistes beatriz, Gray.
Apliocallistes booaged, Wright,
oA Dactylocalye, Stachbwry.,.  Dactylocalipe peaicen, Stuchbury.
Dactylocalye subglobosa, Gray.
Deetylocalye prattii, Bowerbanl.
Ductylocalye callocyiethes, Gray.,
Dactylocalye azarica, Gray,
Daetylocalian (7 ) torea, Duchnssaing et Michelotii,

8. Favpea, Boworbanle, . Furrea seea, Dowerbank.

w 60 Holtenic, Wyv. Thow, . Tholtewia carpenteri, Wyville Thomson.

w1 Hyadowewa, Gray (in pat), Hyedoneia sicbaliie, Gray.
ITiyoloneme besiternicm, Gray.
Hywdonema fovent, n sp.

o B Adversta (i o), . dlelvaste i adem, 0, sp,

If we except the genus Adeiste, whicl, thoueh named, s emaived ondesenbiod,
and even undiagnosed, and fuvther, the aboveanentionod Hipefowenio foren:d, which s ol
sufficiently  defined, and foally the doubitful Dactyplocalye torea, Droedi, aanl AMieh.,
tlioro dve nu!}' twiy of the abovesejtil :.'nr_-uip.a qu-_.[ed winclh mre not Hexactmellida, b
]u‘.hmg fo this Liﬂliu[iilﬂ, Iln].ll[tij', f)frc!l{,rl‘ﬂl;rrfy.i: jn'u#ﬁf, Ihnrhrhnuk. and Hrfrr:ﬂnrrrfy.r

b U bor Kpleotsln meporg it 1668, 1 L U b ol Aoy Nt T 1868, vol. & ppe Ha=132
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azorica, Gray, The young forms deseribed by Wyville Thomson in bis memoir on
Holtenta, are iy several poiuts suggestive of Hyafonenus,

Among the numerons siliceo-fitiraus sponges; whieh Bowerbank? described at the same
time in the Proceedings of the Zoologienl Speiety, there are also many forms, such as
Crelivgpsis cicleris, Bowerbank, Dactylocalyx hetevoformis, Bowerbank, Dactylocalyx
meeandvewii, Bowerbank, Dactylocadye  prottii, Bowerbank, Dactylocalye  misont,
Bowerbank, Deactylocalye bowerbankii, Johnsou, Dactylocalye polydisens, Bowerbauk,
which belong not to the Hexactinellida, Imt to the Lithistida.  With regand to Bowerbauk's
remarks on the structare of the Hexactinellida, his deseription of n speeial skin or
cortical laver with peculinr gkeletal elements deserves to be noted.

In addition to further deseriptions of some new Hemnetinellid species,—such as
Eurete singplicissime, Semper, Fupleetelle oweni, Herklots and Marshall, Pleronenu
annge, Leidy, Semperelle sehultzii, Semper, &e.,—protracted discussions on the systematic
position of Hyalonema and Ewplectella, and on their mode of attachment, were continued
for sevornl years,

Someé new genern and speeies from the Atlantic area were described in 1870 by Osear
Schmidt,® whao, after very acemvate study of the nxinl relations of the siliceous spicules, was
the first, as above noted, sharply to distingmish the Hexactinellida from all other Sponges,
and especially from the Lithistida, with which they liad been hitherto more or less united,

While the genern Lanuginella and Sympagella, which were then established by O.
Belmidt, are withont doubt true Hexactinellida, [ cannot say the same of Placodictyum
etemarie, O, Selunide,  Preparations of the skeleton which exhibit broken plates and Lent
kuotted rods, were kindly given to me for examinntion by Prof. 0. Schmidr himself, and
from these T have been able to convinee wyself that by the action of aeids the elements
are dissolved with the Lleration of gas, so that they ave evidently wot of silica, but lime
carbomate. It seems probable, in faet, that we have 1o deal with a Hﬂluthurian—ﬂmmw
—itndd this supposition is confirmed by the general form of the organism as figured,

by menns of wicreseopic examnation—uwhieh hod beew buv livtle applied to the study
of fossil Bponges—eertain forms belonging to the genern Seyphic and Veatvieulites were
idubitalily referved by O Sehidt to the Hesactinellida.

About the same time Saville Kent” who had found on the coasts of Spam and
Portugal several little known Hexactivellids, including the new genern Asconenme, Kent,
and  Fieldingia, Kent, mave a systematie toview of nll the then known Hexactinellid
genera, alcd distiibutod thew o two suborders, as follows . —

I, Coparttosposele, Geay.  Sponge body supported by an anastomosiug or con-
tinmons retiendate skeleton,  Reproductive gemmules entively membranous, aspienlous.

U Proe, Zool, Soe, Loid,, 1568, pp. LIS<13T; LS, (. 7, 225, 280
0. Selim bty Grundsitge cioet Sponghenloni des ablant Gobietes, 1870
§ Monbhby Mier, Fiserm, 1870, pe 241,
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Genern —Fupleotella, Owen, Habvodictyor, Wyville Thomson, Aplovocallisies,
Gray, Farvea, lowerhank, Awlodictyon, Kent, Muacdndvewin, Gray, Docty-
localie, Stuchbury, Fieldingie, Kenl.

1T Carviesroxcrg, 8. Kent.  Sponge body supported by an interlacing or isolatad
spiculay skeleton ; never by o eetieulate and continuons oue. Reproductive gemmnles
membranons, furnished with protective spienles,

Genern c—Pheroneme, Leidy, Hyalonema, Gray, dsconema, Kent, Sympagelie,
0. SBelunidt, Lanuwginella, 0. Schmidt, Vaselle, Gray.

In his Gyomdzige der Zoologie, Clans mumtained the union of the spieules into
firm network to be.an important charcter of all Hexactinellida (which constitute his
suborder of Hyalospongive), while Chiter, 1873, like Saville Kent, only emphasised the
differences in the modes of union of the spienles as the main basis of bis classification.
Carter ' establishod the three following families :

[, VITREOHEXACTINELLIDA.
Spicules held together by siheified filiee.
Dactiloculye, Mylivsin, Ewplectella uspergiblm, Aplvocallistes, Aulodictyon,
Fuyrea, Sympagella,
1. Patuling.  Example—Dactylocalye  penicens,

Gray.
2 Tubuling, Example—FEupleotella  aspergillion,
Ineluding the three groups « T‘;;:E:" i it B

3, Seopnlifera.  Example—dphiocallistes bocaye,
L Wright.

[l SARCOHEXACTINELLIDA,

Spienles held togetlier by amarphous sarcode.
Aseonema, Crateroniorphe, Kossellu, Habrodictyon, Hyalonene, Phevonema,
Meyerine.
1, Rosottifer Exnmp]-:»——-_f(mw't'!'ﬂ, Cartex, o Crataro-
e plint meyert, ey,
lucluding the two gronps | 2. Biotulifers.  Bsawple—Hyalonua sieboldy, Gray .
Holtenic, Wyv. Thomson: Meyering, Gray,
Labaria, Gray.

[Tl SARCO-VITRHOHEXACTINELLIDA.
Spicules hield together in one part by vitrified Abie, in the other by amorphous
anuolle,
Euplectellne enenmer, Owen,

U A s, el Mg, Noeh, Hiat,, ser. 4, vol gif i 840 7 vol vl g 109
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These siliceons spicules which pre united into g continnons petwork, or whiclh lovm, 11
virbue of their large size and mwinal apposition, o supporting framework for the entive
gponee hody, were termed by Carter* skeleton spicales."—iu opposition to the far smaller
“lesh spienlea” which wre loosely cmbedded i the soft tissne,  In the aew geners
Tossellie, Carter, and f_'-'iwh:.‘r‘t‘ﬂ.m.ﬂ';:f“r, Lirny, Carter wos able to ﬂiﬁt.ing‘l‘li‘&]l aeveral :-sln.-riuﬁ.

Lu 1875 Magshall published Lis researches oo the skeleton of several sponge forns,
gome nnperfectly known, and others newly discovered, e, the genera Selevothaimniins,
Marshall, and Peviplvogello, Marshudl, The affinitics of the Hesaetinellida were
discussed by Marshall in o speaal work,  To start with, be distinguished Synouloidie
and Asyanaloide. Iy the former the entire lattice network is said to be penetrated by
i continnons system of axial connls, while du the lotter the capals of the spienles whicl
fuse to form the network do wot communieate. To the Synauloidee Murshall referved
ouly the genus Selerathemnus, The Asynanloidse he divided inte (1) Monavidae, with
only one form of spicale; (2) Plelonacidic with forks mwd voscttes, in addition to
the six-rayed forms; and (3) Pollwcidie, with vumerons distinet forms of spicules, a
gpecinl dermal skeleton, aud an inwer covering for the gastral cavitics.  While Basholl
placed in the division Monacidse only the genns Ewvete, he assigned to the Pleionacidi
the genorn Loavgaietle, Schumdt, Asconeme, Kont, Foopea, Bowerhank, Periplosugell,
Marshall, Awlodictyon, Kont, Fieldingi, Kent, aad Adpheoeallistes, Gray; to the
Pollacidse, on the other hand, he aseribed the fumily of the Holteniadae with Hloltenia;
Wyv. Thomson, Coatervmorpho, Gray, Rossello, Cavter, Sympegelle, Sehmidt, Ploco-
elictyun, Schmidt, the fmnily of the Euplectellida: with Ewplectelle, Owen, and Hubro-
dictyiom, W. Thomson, awl the family of the Hyalonematida, with Ledarvie, Gray,
Phevoneme, Leidy, Senpierelle, Gray, sad Hypaloncuie, Gray,

In 1877, Sollas' ilescribed with great thorouglness o now fossil Hexnetinellid genus
with two species.  Both in the denmal Rayer, o " oscolar plate™ ns e termed i, and
m the thick hady miss, Sollas notad & Bamework of siliceons strands intosecting al
right angles.  The usnal axial canals were puesent, but the nodes were not penetrated
Ly them, fe, they did not exhibit auy octubedeal or latern-like form, 1o indieate
the systematic position of this new genns, Sollus elaborated the following classification
of the Vitreohexaetinellids, aceording to the chavacters of the skeletal vefwork —

L Sexvadinto sheloton spioules, always rectangular,  Shonroneiut,

() Skeletal wovwork, with shmple nodes
1. One layerin thickuess; . . Y 27
2. Severd deyors Wik, . ; L S Panpoienin:

(0 Skalotal metworl baviig the nodes oom plicatod By
the presenes of o octaliedead lantern choot
oach nolde, . ; ! ; « Venteiowlibidee, indlwliogy Mylieeia

e

L dun, il M, Nat, Ifiet, e, 2, vol, Six, | 8
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T Sexmdiate slelebon spioulis, with mys making any opgle
with eael other.  Aplwocallistide, : . Aphrocatlistes,  Dactgforalys,  Ip.
Kitpew,  Stygmnfopora (Calle
alivdipow, Sollus, g, pem) eon-
ey,
I Skelotem spienles, eopwnted into Iailderlike filve, B
plectollida, . . : ‘ : o dupdetetiu, Spiepipetli,

Zittel's epoch-making work on fossil Spouges' containg very seenmiato deseriptions,
uet only of the form of the body aud natuve of the surfiees, hut of the system of canale
that penetrate the body, and especially of the fine wieroscopic: structure of the siliceons
framework.  The fesh spicules which lay loosely i the soft Lissnes, and were thus, for
Lhe most part lost, eould not of course le so closely studied,

As the main basis of his clossifiention Zittel smphosised the differences in the modes
of nuion exhibited by the skelotal sprenles, o basis of division which had heen already
employed by Sawille Kent and Carter,  Ho distinguished those forms “im which the
sheletal spicules wsually remnin isolated aud are only wnited by sarcode,” from those
“in which the skeletal spicnles are fuged in o regulay mauner and fonn o continnous
lattice-work with eubical or polyhedml meshes” The former he named Lyssacma,
the latter Dietyonina,

That mtercommunication of the lomina of the axial canals throughout all the
spienles fused into the lattice-like framework, which bad been observed by Masshall o
Selevothamius, was ot corvoborated by Zittel, either iu any fossil Hexaetinellid or even
m Selerathenus wtself. It seemed to him, focther, thot the formation of o spocial
group, of Monacide, in Marshall's sonse, was wonwnrrnnted, at least as veginds the
division of the Dictyonine, but Le himeelf formed, within the Lyssaciua, fiom certain
fossil gencva, o similar gronp, and ranged alongside of it the Pleionacids and
andl Pollaendae,

I will here eite the fundamental priveiples of Zittel's Hexactinellill gystem of
1878 :—

(‘lnss Spongia.
Order HEXACTINELLIDA, O, Schmidt.

Stliceous Sponges with six-rayed spienles, 1solated ov fused futo o lattice-work of o
hexraliate patterns Al the sihiceons elements exhibit the saue hndamoeutnl stracture,
witho mi oxml eross formed by thred contral eaunle tutersciting at vight angles T
addition to the peenliar skeletal nondles thove are numerons solated Hesh gptcules, mostly
vory deheate dn form,

Vol Wbty ol FEUCY D Dwiver. Al ok ITews, i 1678
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Auborder T, DICTYONTN A, Zttel,

Skeletal spicules fused in sueh aoway that every arm of g six-rayed spicule is applicd
o the corvesponding arm of o weighbowing spicule, so that both become surroundod
Ly a common siliccous covering.  The coutinuous skeleton counsists of a framework,
with eubical or imegular meghes.  Flesh spicules present or nbsent,

Family 1. ASTYLOSPONGIL.E, Zittel

Sponge body very thick walled, nustalked, free (occusionally fixed by & broadly
vxpanded base).  Water vascular sysiem eonsisting of vadinl canals extending from the
surfuce to the centre; besides which vertieal tubes digposed o wadinl vows to the oumber
of vight or ten, are gencrally present.  Lattice fmmewak tolewably irresular witly
thick nodes of intersection,

Ouly fossil forms from the Siluian,

Family 2. Eveeriox

Fixed sponge bodies Denker-like, eylindrical, top-like or brasehed,  Skeleton lattice-
like; the mterscetion nodes of the fused hexvadinte spicules nou-perforated.  Surface
naked or protected by a thickening of the outer skeletal layer, sometimes covered with
w very delivate network of fased spicules, whicli, fu theiy form, differ but slightly from
those of the rvest of the skeleton. This owter dermal meshwork also surrounds the
ostie,  Structwe of the voot vesembling that of the rest of the sponge body,  Flesh
spicules absent or present.

(a) Canal system well developed.  Ostia of the blind radial canals seeur vaviably ou
gither surface.  In addition to fossil geners helongiug to difforent stiata, this subfamily
is represented by the living genus Selevothamnus, Marshall.

(h) Canal system absent or seareely developed,  Desides the fossil genus Verruco-
eceelice, the living geners Forren, Bowerbank, Kurete, Mursholl, amd Awlodictyon, 8. Kent.

Family 3, CoscixoroRrina, Zirtel,

Sponge body benker-like, stellate or branclied, more frequently compressed.  Radial
canpls very numerous, simple, straight, aud blind,  Ostia smnll.  Skeleton finely meshed,
dense, stouy. The pumerons wadind canals exhibit the vegular fovmation of enbical
meshes. The intersection nodes of the six-rayed spienles are thick and seldom per-
foratod. Dermal layer wsually absent o only formed hy o thickening of the outermost
sheletal layer.

Exminples—Cosctnospora aml other fossil genes
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Foawily 4. MenLirroxpa, Zitwl,

Sponge body bronched, spherical or flat. Body-wall complotely perforated by nume-
otz tuhmloe water canals, and thus divided iuto honeyeomlslike cells, Bkaletul spieules
with thick vodes of tersection.  Swrface (naked or) coverad by a delicate, meshed or
porons, sihceous skin, which also covers the openings of the cavals.  Rool tuft abavnt,

Faamples—"The genns dplyveallistes; Gray, which is kuown both in the living and
fossil form, the living genus (1) Fieldingia, Saville Kent, and the fossil gonns Stawoncins,
Sollas,

Family 5. VENTRICUL1TLD®, Zittel

Sponge Loy simple or polyzoie, beaker-, funnel-, or top-like, eyhndreal or brauched.
Wall irvegularly folded,  Lattice framework with oetahediml porforated nodes of inter-
seetion.  Conal system wsnally well developed,  Radial eavals blind,  Both suvfaces
with ostin or longitndinal furrews.  Dermal layer seldom absent, and usually formad by
thickening of the onter skeletal Inyer. Roots cousisting of prolonged siliceous fibves
nnited by transverse bridees and without axial canals,

Lranmples.—Ventriculites und other fossil genera.

Fawily 6. STAveopenying, Zittel,

Sponge body top- or funnel-like, seldom branched.  Lattice skeleton more or less
regular.  lutersection nodes thick or octaliedral, perforated,  The outer, or both surfaces
of the wall provided with stellate spieules; which ditfer in form from those of the rest of
the skeleton, and are either but loosely cemented to oue another, or lie embedded i a
continuous siliceons skin.

Framples.—Stawroderma and other fossil generm,

Family 7. M#aXnrosproN e, Zittel

Sponge body consisting of mtvicately labyviuthine and anastomesing thin-walled tules
o folie,  Canal system absent or scavcely developel.  Tnteveanalionlar system alwiys
present,  Dermal layer absent or vepresented by o continuons siliceous superficial skin

Examples—Besides Cystispongin and other fossil gonern, the living geners Dactylo-
ealie, Stuchibury, Periphragelle, Mavshall, and Mylissin, Geay (pro paite).

Family 8, Carvoprecrvoxto.x Zdirtel
Sponge body beaker-dike,  Wall cousisting of o pegulay wide-meshed Inttice-like
frnanework with oetnhedeal futerseetion wodes: eanol systomn absent or coufitted to the
somctinics very thick durmal layer of the luttice-like sholetou.
Eanples,—Cullodictyon, Zittel, aud other fossil YL
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Family 9. Cenopry e ng, Zittel,

Hfmngy hml}‘ wmbol-like, stalked: Wall thin, tlﬁ(:]:l}" fﬂmﬂﬂ; the conteal i_'.r:n'il.:l.'
dividad into mdial chambers,  Upper surface shallow or deopened, entively enveloped
by a continuons devmal layer which nsunally consists of variable coarse amd finely porous
strands.  Conolienlay ostin only om the under side of the wmbel, on the baeks of the
folils, sometimes also on the stalk.  Laottice fromework with lavee, reguliv, enbical
meshes,  The interscetion nodes of the amaleamated sixsrayed spienles octahedreal,
perforated,  The radii of the six-rayed spienles bear thomy and voot-like protuberanees.

Eegmple.—The single fussil genus Caloptyehiium,

Suborder [L LYSSACINA.

The whole skeleton consisting of spicules which are hownd together only by sareode
(exceptionally also by o smooth siliccous substanee in wregular ways).  Flesh spienles
nsually present i neh abundiwnee and muoch ditferentiated.

Fumily 1. Moxacio.® Mashall,

Whaole sponge body composed of similar spicules.
Ervoniples—Adecnthospangia, Salt, amd Steowractinella, Zittel,

Fawily 2. Pretoxacip g, Marshall

Main portion of the skeleton composed of six-vayed spicules aud also of forks nwl
rosettes.
Lvamples—The Hving genera Aseonerma, Kent, and Lenuginelle, Sclumidt.

Fouuily 3. Pornvaorp.e Marshall

Form of skeleton and flesh spienles very voiable.  Special dermal skeleton and
immer lining of the gasteal cavities present.,  Base usnally fopming o voot-toft of long
siliceons spicales,

Eaapiples—The hiving wencn Holtenda, Schunidt, Pheponenia, Leidy, Citero-
morpha, Geay, Rosselln, Carter, Sympagelle, Sclunide, Placodictyon, Selunidt, Euplee-
tefle, Owen, Hubpodictipon, Wyv, Thomson, Labaie, Gray, Seniperelle, Mushall
(Meyorina, Gray), Hyalenene (Curteria), Gray, aud ? deestiv, Rovw, from the
Siluran.

Tu the report which Marshall and Meyer' made i 1877 on the Philippine Hexae-

bbb ertngencenn o Kananh ool Mussem dn Drowlen, 1877, 10203,
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tinellida, hey desceiliod, i adidition to seime uew speeios of the geneen Wglisin. aid
dudodwiyen, v new geuns Hyedocandis, wnd gave an explinntion of the hollow octa-
hedenl podes which ocenr so abundontly i fossil Hoexaetinellidn, bue less frequontly
i living fors.

To thee commupnivations which Wyville Thomson ' made 0 1877 on some specially
noteworthy  Hesactinellida  from the  Challenger  waterial,—suclh as Euplectellu
subevea, Tyalonewin toxeres, Poliogpogon wmadon,  Lefiojella decora, unid  others,—
I will vefer st greator length whon noling the liteeature of the genera and species o
QU T

An important addition 1o our knowledze of the Hexaetinellida was made in 1850 by
O Selppide® e gave o deseription of the forms collected by Agassiz in the Gulf of
Moxieo, amld eptorad o o diseossion of thew offinities and other goneral ruestions,
without, however, undertuking wo mdvpendent elaboration of the system.

Schmidt does not deny the merit of Zittel's systematic grouping of all kpown fossil
g living gpecies into genern, lamilics, wnl orders, bt while mlwittivg s urilice
for the practical purposes of the geologist, expresses bis doubit whether Zittel's
systun yepresouts eveu dpproxinutely the watural alfivities.  He does not therefore
fool himself warranted o srranging the genera described i any completely artieulated
gysleti,

Li the liviug Dictyouing, Schmidt sees only * vepresentatives of the ncompletely or
altogether nnknown fossil Sponges, whose aftimities will for ever rewain coneealed”; the
Lyssaciva, ou the other boawd, ave = for the most part so closely velated to one another,
that the boundares betweon the gencea may be moved  guite arbitroeily™ The
Euplectellidee and Hyalonomatidee appoar to him genninely natural famdlies, but he does
nat give the snme eredit to Murshall's Holteniads,

Lt is n grear pity that some of the genera eatablished by O. Sclimidt have been
sdeseribed from fragrmonts but shightly chascteristic, aul sometimes so shoetly that it is
difticntt to obtain any suficient concopiion of their chimgeters.  This is espeerally the
case with the new genera Diavetnln, Cyathella, Diplacodivm, Pachaunlidiva, Fladido-
soveridivn, and Leiobolidium,

The three genera Puvre, Boworbiank, £urete, Marshall, and Awfodictyon, Kent, ure
united by Schmidt into o new genus Farrea, of which Le found but one species, Farie
Suewndi, veprescuted by nmuerons and certainly very varfible examples, A new gonus,
Syringeelivm, Schmidt is inclived o vefer to the Lofroyeldla decora, Wyville Thomson,
figured gl briefly desertbed in Wyville Thowson's Atluutic,

OFf the gonus Cystispongiv, hitherto ouly known in the fossil condition, e desortlios
a living representative as Cystispougio superstes.  Tho genus Murgeevitelli, Schuidt, js
supposed to be elosely allied to Culoptyehinn, but it does not possess thie pardorited

b The Atlantu, YT, 2 The Bponeivn dew Meerbusaus von Mesice, i, o 855
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octahedial nodes.  Joranella, Schmidt, is distingnished by its narrow meshed network
el the marked fizsures associated with thes chnecter, Ty one spocies of the new genus
Selevaplegma (Sclovoplegmet laterna) there wre perforntod oetohedral nodes, while m the
ather speeies of the same genns the nodes are solid,  In Folywlin sigshei, 0, Schmidt,
which is distinguished by the knotted cords of the ziliceous nevwork of beams, Schmids
thinks that Lie ean prove the non-fixity of certnin ehnraeters of the Dictyoning lattice-like
tissue, characters which bave been principally used by Zittel m the elassification anil
determination of fossil Hexactiuclhda: While, namely, m some parts of the lactiee
network smooth rays and vough knots appear, i other régions of the same specimen the
rayaare also rongll,  Muany specunens of the same species axhibit rough rays and smooth
knots, the exact reverse of what has just heen stated above.  Schmidt has also found
that the form of the meslies & very varable and nneertain, they are semetimes enbical,
sometimes predominantly polyhedval, sometimes quite irrezntar.

Of Buplectellidae Schinidt mentions, besides Eopleotella jopls, which iz a species
nearly velatod to Fuplectella subeven, Wy, Thomson, a new genus Kegadvelfe, including
the single species  Regoelrella phaniie, which is devoid of the siliceons tuft and s
fixed to the yocky substvatum by o finm base.  Thongl in this form a very coustant
charactey of the Lyssucing s evidently absent, it must be noted that other forms ocenr
which are quite firm and compaet beneatl, lattice-like i the widdle, and loosely
constituted whove, sueh ns, for example, Heetiwigioe fideiformis, Sehmidt, aul Zhabdo-
pectelte tintinnus, Solanidt, and these were diveet trinsitionn] forms between Dictyoning
and Lyssacina,

Of the genns Hyolonena Schimidt hos deseribed only fragmentary picces.  The form
desevibed by him as Asconena kentii s certainly u species of Hyulonema.

The then little known steaetive of the soft body of the Hexaetinellida wos, in 1880,
clucidated by my ! investigation of some well-preserved specimens of Euplectello wsper-
gillini, which weve given to me by Siv Wyville Thomson from the treasurcs of the
Clinllenger expedition,

In u subseqnent sty of the Hexoetinellid material from the Gulf of Mexico, which
b Leen alveady wtilised Ly O Schmidt, ot which was re-examinsd by Welvner® in
1882, the strueture of the peculine skin and covering layas was especially considered.
This hal, it 35 true, been previously desevibed by Zittel in severs) fossil forms, but in
living forms it bad bitherto been insufficiently Enown, and Lad been investigated, m
fact, only oo few enscs, saeh as in 4 piroallistes by Zittel, i Maplivsio by Marshall, amd
i Dactylocalye prusicens by Sollas. Weltuer was able to demestrate the presence of
these structnres i numaons modern Ili['T}'uhhﬂ. ey 0 Frovven, Syvingidinm, < phro-
cetflisted, Volvuling, Jocunello, Mavgeritello, Selevaplegine, anl  Cystispengiee. Like
Zattol lie distinguished * eovermg layers, dependent and independent of the lattice-

& Trmire Moy, -Soc Erfia, vol, xxix:, 2, 661 * Weltmer, Bettmge rur Renniniss des Spongion, 1562
"y |
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skeleton.”  The former ave flut thickenings of the lattice-skeleton on those regions where
the sponge waa 1 contact with, o lny against some solid Dody 5 while the *independent
eovering fayers” surromd the external nud also the gastel surface, in the form of o
skin-like web of fiue free o united spicules,

The vemndeable rigid balls, fiest obsorved by Saville Kent in Lis Fieldingic leigettondos,
and Jnter by 0. Bchmidt in Cistispongio superstes, which seemed to be formed of condonsod
portions of the tice-like netwaork, were ohserved by Weltner in several other Dhatyoning,
sucl na Selevoplegunc louterno, Mylivsio ziteelii, and Movgeitella ealoptypehiondes.

From the prelimiuary vepovts on the Hesoctinellida collocted oft’ the consts of Franee
and West Advien by the Froneh decpesen expedition  of the = Travailleur " aud
“Polisman,” it appears thar mot only were most of the species colleeted by the
Challenger discovered in the localities v question, but some new species wore added.

o o populae aecount of the expeditions of the * Travaillear " apd @ Talisman," La vie
an fond des mers, 1583, Filhol notus some of the Hexpctinellid formes, ey, * Buploetelly
aulieren, Wyv, Thomson, qui est Logement vepandue davs VAtutigee nosd. Pendant
Lo crotsigre du Talismun bous les pvons deagnées A diverses pepriacs par des londs variant
entro Y00 ef 2300 mitres. o certains points elles étaivnt d'une extreme abondance e
devaient eouvrie d'assez vastes espaces.”

A new form 1s reported (loc. eit,, p. 284), sl fignred o pl viie, vz, “Tochaptelln
eleguns, H. Filhal, fisé sur des Coraux (Lophohelia) sur les odtes du Maroe por 865
mbties de profandeur.  Sa base est formude de spicules silicens aguelutingdes s uns avee
les antres ot formant ainsl an résean d'une gromde solidité.  Le restant du corps de
Féponge, qui a'dlurgit duns sa partic moyenie, est souple comme chez les Enplectelles.
Livsoule, fermd par un freillage 3 mailles grandes ot ivrdgulibres ost eotourd par e
colleratie de longs spicules d'wie extreme délieatesse.”

“ Les Pheronema pomissent dtre wépandus dans tout PAtlantique, dout elles habitent
o certains points de tres grandes profondeurs.  Compunes sur la core du Portugal, ellos
apparaissent eneore plus nombronses su large des eotes du Maroo et dn Senegal, en pro-
fordenr (e GO0 métres jusiui 2200 mitres”

“Cortaines dlentre olles sont renavquables par un enorme développement, alors que
putres, telles que Plotonenma Pafaiti se font rematquer pai leur trmusparence of
Iabeence de collevette de spiciles qutour de oscule.”

“L'Asconema setubnlense n'avait été trouve, jusyu'on voyage du Tolisman, gue sur
les edtes du Portugal, Los de I compugne de ce devmer bhatean, i I'avous
recuci i aur les odtes dy Maroe, au velsinnge du Cap Bojador, par 410 muotres -

** Lis Aphrocallistes sont caommmuucs sur los eotes du Postugul, du Mirow, n Séndgnl
et avetondnnt aux pariges des iles du Cap Vert, des Cowaries, s Azoies.  Les Aphaw-
callistes Bocagel constituent, au fond de certatues portions e TAthntigue nowd, des

feopL. euAll. BER—pilT Ll —18RE.) Gom 3



.

I8 THE VOYAGE OF HAES CHALLENGER,

colonies quelquefois assez distantes los unes des putres. Nous les avons observées i
des profondenrs bicn difinies et eola & partir de 860 motres nsquis 2200 metres.”

“Les Asconems ont dté trouviées avee les Aphvoeallistes; les Hyvalonema et les
Euplectella étaient presque tousjonrs associces”

A Catalogue of the Fossil Sponges in the Geological Dopartment of the British
Museum, which appeaved in 1883, contaius n thovougl account, by G, J, Hinde, of the
fossil Sponges i the above musenm.  The Hexucetinellida are theronghly disenssed, and
the whale work eclosely adheres o Zittel's systenn. In omy genenl sarvey [ may
subsequently refor to the fossil Hexactinellids, and shall then vely ou Zittel's pioneer
work and on Hinde's exeellont memoir,

In 1884" Zittel demonstrated that the fmily of Astylospongide (with the genera
Astylospongin, F. Reemer, Palwomanon, F. Rowmer, Protachillewm, Zittel and Eospongia,
Billings) belonged not to the Hexactivellida, as had heon hitherto supposed, but to the
Lithistida, and, in fact, to the gronp Anomoclading,

[n o collection of marine Spouges gathered in Japan by Dr. 1. Anderson, Mr. H.
T, Corter® votes the occurrence of four Japanese Hexuetinellids, namely, Hyaloneni
sieboldii, Gray, Fuarrea ocen, Bowerbauk, Periphragella elise, Marshall, and Hevae-
tinellee ventidabrwm, vew species, Carter. OF these acenvate deseriptions are given,
Lased partly on dried specimens,  Espeeinlly important i this report, as it sppears to
me, is a elear and comprebensive deseription of the skeletal parts of Farrea oveea,
Bowerbauk, nccompanied with excellent figures. A definite and rveliable conception of
this, hitherto somowhat indistines, species hos thus been established.

ViTeror M BRLAL . 59, 1884, 2 dvwe el My Nk, HEE, 1550, mere b, vol. xr, | 35T,



GENERAL REMARKS ON THE FPORM AND STRUCTURE OF 'THE
HEXACTINELLIDA,

Mthoungle the different specics of the Hexuctinellida vary greatly in form and
strncture, they neverthieless exhibit so essential an wgreement in the fundamontal
features of their organisation, that i s easy to reduce all known forms to a common
type.  Apart altogether, for the present, from the skeletal portions, this common type
vesciubles & simple sae, in which the onter surface is formed of o thin skin rch in pores
(the dermal wienbrane), through whielh water enters into o space (the subdermal
trihecudor speece) crossod by fine trabocule.  Within this there s a single layer of
closely srranged chambers shapad like the finger of u glove, with wide internal openings,
and with fine walls (the membraia veticuleis), sapported by an elegunt quadrate net-
work, md penetrated by small vound pores (elieonber pores) for the passage of water. A
connecting membrave extends between the internal opemngs of the chambers, and is n
direct continnation with the walls of the chambers,  This membrne generally agrees m
strnetnre with that bounding the chambers, and closes ternally the clefts and apertures
whiclt ocour hetween the latter.  Through the pores of the chamber walls and the
convecting membrave, the water veanches an fnner or subyastiad trabeenlur space,
which iz likewise erossed by fine traboculse, and 1s separated fromn the wide castral cavity
by u porous or net-like internal limiting skin, or gastral membrane.

From the exterior mwards the following successive layers ocew :—(1) the outer lmit-
g skin or dersal membrane ; (2) the outer or sulderinal trabecular framework; (3)the
chanibers with their connecting membrane ; (4) the inner or sulgastval fivanework ; (3)
Lhe fuuer wniting or gosteed dew b,

The body of every Hexactinellid is invaritbly made up of these five loyers in the
same onder, bt the dezicuation of the layers a8 onter wnd duner vefers wob 50 much to
their relation to the centre of the individual sponge, as to the direetion of the strecam of
watter,  Thus the dermad mombrane always refers to that through which the wailer enters
the spouge body, aud the gesteal sembrene, on the other hand, to that thougl which it
eseapes from the body-wall juto the gastral space, or divcetly to the exterior,

ln the attempt to tree the mumifold wodifications of the numerous specics of
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Hexuetinallida from the fundamental type, T will begin with thoese forms which, like
Buthydorns finilivictns, ave only shightly removed from the original saceular form, and
whieh Iy o simple clongation have assumed a tubedike ontling,  Tu o section through
the lamelliforn smooth wall of Bathydorus fimbriatus, sueh as is somewhat dingram-
matieally vepresented in PL EVTIL fig, 2, the only cssential modification of the funda-
mental type is o peenliar fuliling of the ehnwber Inver.  This layer exhibits o serics of
closely disposed broad protrusions of approximately similor form and equal size. whicl
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raise the simooth external skin in snch a way that diverticila, tmversed and divided by
tribeeulae, extend lnwards from the subdemual leune of the outer trabeculne space.
The humina of the protrusions which open by o wide vound sperture into the inner
trabeenlor spuee ave at fiest destitute of o teabeeular framework.

Iu oIl the pumerous Lyssicinn, whicl, like deanthosens (Pl LVL-LVIL), fossolie
(1L LYY, &, tesemble o thick-walled beakor or enp, the folding of the chamber lnyer is
cantinged by the Tortation of stceessive proteasions, so thut hianeliod efferont passiges
of roundish scotion are formed, betweon which corresponding complex incurnent passages
penctrte inwards from the owter taleentar spaees. This developuent of & mope or less
vichly branched systom of alfevest and offevent passages, which are, howevor, o pletely
sepatate] by the chamber liyer, remains essentinlly unchanged, even with such
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complicated folding of the chamber layer as oceurs in the very thick-walled species
Pleroneme (Pls. XLIL-XLNL) und Poliopogon (Pls. XLEVIL-L.). The efferent eanals do
wot, however, by any moenns, always remain free from tlie teaboenlor frwnework wlhicls is
so ahundantly developed 1 the affergut spaees. This ds very frequently illusteated, as,
for exiwmple, i Mafweosaeens (Pl XVIIL, XIX.), Crateromorplio (Pls. LXL-LXI1L),
Hyatonena (Ple: XXVIL-XLL), Polylophus (PL LIV.), Rossella (Pl LV.), and others,
where o retienlar lining penctrates from the subgastral teabecilar spoce into the outor-
most diverticulum of the efferent cunal system, without, however, ot any time crossing
the lumen of the efferent passages, or entering the cavity of the chombers.  The gastral
wembiane extends swoothly over all the (excurvent) openings of the efferent connls,
in the form of a stove-like wot, pond thus forms the bowidory of o simple gastral space,
as in Kassello (PL LV, Phevoncmit (Pls; XTIL-XLVL), & or it lines the niche-
ke depreessions of the wall which way be of stmple or complex form, a8 e Mele-
cosaeois (Pl XVILL, XIXC): or finally it passes through the wile exemvent openings
of ereatly branched effirent eanals which open diveetly iuto the gaseral spoce, sl
extenls within them on to the terminal branches, as in Iljeloncma (Stylaceliyr)
deppvssim (L XXXVLE fige 1) and others.

Further varations of the ample saeenlar form are exhibited by many Hesactinelhida
i the formation of o feranol givee plate coveving the wide opening ot the extromity
I:Ijli‘l‘i'u’f'l.'fl"ﬁﬂ, Pls. L, V., Holasews, Pls. AN XV, Hyaloiemn stebolelii, PLOXXVLLL,
and others).  Tnomany cases, toa, the Lody wall exhibits o more or less regulindy avrmged
=ot of maps, by wemns of which o diveet communieation 18 estublished between the gnstral
vavity and the external medinne While these gaps in the walls of  Eupfectelic
(PL L) amd Tegerin (PLVIL) are eiveular, and hounded by an ivis-like membrane
whicl is eapable of contraction, in Waltevie (Pl IX)) they occur os irregnlarly
aigmlur meshes, lke the lattice-work of o basket.  Striking wodifications may arise
Ty the formation of & stalk, whicli 15, indecd, always in the form of o simple continun-
mon of the lower portion of the body-wall, from which, however, 1t often differs
widely v dinmeter, It varies greatly in the length attained, amd is more or less
sharply truncated,  The stalk s genevally quite vonnd aml smaoth, bue Brequent]y with
characteriatic corvature (Canlophocns olegasis, PLOXXNVL), o prominent protuberances
(Conteraimirplia murpayi, 'L LXTLL), sud is sometimes even branched (Sympagolla ni,
L XXLL fig 4) e s eithor solid or tubudor, generally the lntter in long stalks { Comdo-
pheecus)y, il its lumen either opons iuto the gastral cavity, or is in communication with,
atd s0 lelongs to the efforont wiunl svatem. By the expousion of the upper ozeular
margin. many species, eq.. Sholidocalyptus mollis (PL LXIV. Ag. 1) and others; teguire
o fanoellike shape A farther widening and Hattening leads to the formation of o Hat
spuon -1k ||utl_‘l.', while o more vuilateval :_~_;|.'m1.*l|| posulis 1noan ear or shell-like form
(Ercyplegmn awrienderis, PLOCHL), or even in eortinin eiveamstiees w0 sinple perpen-
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iewlar plate-like form (Chosefasine, Ple. LXXXVIL-XCL).  The wall of the ¢up may
be complicated by thimble-like sacenlations, as in Aphvocadlistes bocager (I, LXXNTILL
fig. 1), amd, in such cases; the gastwl cavity way be separated hy several tmusverse
net-like diaplongms into o series of partitions, I the outer margin of a stalked,
originally cup-shaped sponge, beeomes folded outwards and downwards throngh grear
development of the median portion, o fungoid form arises which, in the genus Crealo-
phocus (Ps, XXIV.-XXVL), exhibits several vareties of outline.  Tn this way then, s
the gustral cavity and oscolume have thus been lost, what was originally the internal
gastial lias Lecome the upper and outer smfuce, so that the water cuters the body
from Delow, and eseapes ngain from the upper owter wall,  Tn Awlochone (Pls. LXVL,
LXVIIL) the originally opper portion of the gastral membiane has, on aeconnt of the
folding of the oseular wall, been turned towands the outside, amd thus forms the outer
wall of the cylindrical or approximately henuspherical body, while the under portion
of the gastral cavity along with the lumen of the tubedike stalk connected with it, has
remained unchangod.

In wany Dictyoning the elougation of the sac-like body, without any marked
thickeming of the wall, vesults in the forwation of more or Jess thin-walled tubes
in which the luwen remaivs approximately the same.  These tubes often branch
in o tree-like fashion, frequently dichotowmously (Aphvocallistes ramosus, PLLXXXVL
fig. 1), while the maldplication aud wnion of hrauches may foru an avastomosing network
of tobes, from which nomercus terminal branclies anse, cavh provided with an osculum.
The Tatter is the state of the case, egp, in the genern Forece (Pl LXXL, LXXIL) aud
Eurete (Pls. LXXVIL-LXXIX.). v Foreea the young tube-wall begins on the outer-
most terminal branches as o very thin plate with o siuply folded chamber layer, and
the whole wall 15 gradually sowewlat thickened, with the inereasing folding of the
chamber layer ; while in Ewrete the ends of the tnbes ave continuous outgrowths af
the entive thickness of the wall

The main tubes iy expanding into o foonel-slupe sometimes give off lateral branch-
tubes, which have o tendency to branch and anastomoese, as o Periphragefla (11 LXXX,)
and Avlocalyr (PL LX) In some species, which cousist, for the most part, of a net-
like system of anastomosing tubes, with terminal wud Interal oscular openings, a speeinl
sovering layer miay ocour which envelops the whole bady, sud which, as an independent
plate, net only spreads out latorally from the oseular walls @8 a fine poraus skin op
not-like zieve for the inflowing water, but also exteuds over the esculy ws o sieve plate,
with wider apevtures.  This vemiarkable structure, which may be termed o cover, is
seen in Awlocystis (PL CIV.), and also, though i qute ditfrent form, i Sengierelfe
(Ms. LL, LIL), where the osenln appenr; not so much 8¢ vonund apertures, int sather s
wregular longitndinal elefts on the sides of the body,  The covers of these genera difler
alen in this: i Awulocystis the cover appears as a diveet continuation of the entire wall
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ol the tube (though withount the chambers); in Sewperello, on the other hand, the cover
consists, i that portion wlieh is spreael over the afferent ponssages, simply of the uplifted
external skin, while the sieve plates extending over the oseular elefts appear as a
chamberless contivoation of the eutive wall of the tube.

HISTOLOGY.

Though the muteial placed ab my disposal for investigation wis not very well suited
for histological vesearch, some fucts of interest were estublished, Tt onght to be oliserved,
in the first place, that the histologieal structure is so uniform throughout the entire
group, that the wodifieations to he noted are haedly of au wmportant ehiarneter.

As 1 pomted out 10 my communication On the Structure and Avrangement of the Soft
Pavts in Fupdeetella aspergilni ? the Hexuetinellida oxhibit, like ol other Sponzes, thiee
lnstological layers, viz,, two distinet layers of epithelinm, aud an imtermediote eonmeetive
pesue with varous substanees enclosed within it As teo the deliente single layer of
flat epithelom which covers the cotive surfnee exposed to the water, T have not heen abile
to deteet the contowrs of the eclls, it simply theie chavacteristie, small, clear, spherical
nuclel.  These, and the small, shining, gianale-like nucleolus, were distinetly recognis-
able on well-preserved portions of the swface when strongly stained with hwematoxylio
or pierocarmine.  The nuelet are distributed with televable wmformity, auwd project a
little whove the gonerl suefnee of the cell, as is indisputably demonstrated on profile
view, They thus lie i the very oatevmost portion of the Dounding soface,  This ean
bo best seen on the dermal and gustral limiting membranes, but these epithelinl nuelei
ave also recoguisable as shightly projecting elevations, ou the netted strands of the sul-
dermal il subgastral trabecnlar spaces, aud also on the trabeculm and membranes
extending between the cilinted chambers (PL IV, fig, 8).

A peeuliar charaeter, which differs not inconsuderably from the known velations of
other Sponge groups, is exhibited by the epitheliom which lines the inmer surface
of the chambers. Oue counld not, of course, expect that in these epithelinl colls,
structures so delicate as the fagellum and collar should be presceved.  Althongh T Lave
takeu every trouble, T have fuiled to detoct these stvuetures which ave so constant in the
chomber-cells of all known Sponges. [t caunot he doubted, however, that they were
really present.  lu my variously stained preparations, the chamber-cells appear os small
bodies, projecting for o variable distance into the lumen of the climber, and provided
with amall spherical wueled and wsually with o single shining nucleolus, which s
sometimes of o eyvlindreal, Lot nsunlly of a kidvey-shoped rowndish form.  The
vemarkably regular disposition of these cells, aud theiy conncetion by flat lateral
i, whicl extend over the membranons chamberawall, wre worth woting,  Sinee

" Trans. Moy Soe, Eifii, vol. $aie, 1880,
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these bands nee disposod in rows, intersocting approximately at rglit angles, at an
average distaneo of 0406 mm., aud nnited facthor by stronger basal stenmds, o luttie-like
pattern vesults, in wlich the meshes ave approximately sectaugulor or slightly dhombic
in formn.  As to the nature of the somewhat strongly refraching oud slightly stained
votmecting strands, of which the stronger cross at right angles, while the finer brinches
are drregilarly veticulive (I'L LXTL fig. 8), 1 lave not been able to comu toq pefectly
elear deeision. 1 have little doubt, however, that we hove hore to do with the
wnastomoses of protoplasmic  processes from adjacent eells,  Tach eell sesms 1o I
connected with its four naghbours by one main connecting process and several fine
Jateral brauches (L LX1L figs. 7, 8),

The conuective substaneo, which forms the moin framework of the soft body, does ot
differ essentially from that of most other siliveous Sponges.  In the hyaline, somewhat soft
watrix, two kinds of cells can be distinguishcd, munely, (¢) simple stellate or spindle-
shaped connective-tissue cells with litrle protoplasm, and a small oval vueleus, aud ()
lirgrer cells with clear vesicular nncleus, nud with wmore or less abundant secumulation
of relacting, intepsely stnined gmnpules of vavions sizes,  As o vule, these grunules Tie
toosely beside one another, and may be meluded o lappet-like processes of the oell
(PL IV, fig. 8, and PL LXIL fig. 8). Sometines, however, they aee uited in fivm
clumps.  Oceastonadly 1 found them browmsh or yellow in colour,  As T have previously
uoted, I regard these bodies as reserve nutriment, oualogous to fal or sturch.  Small
aroups of vound eells occasionnlly oceur, ng their import is not kuown ('L LXIL fig. 8),

All the skeletal struetures belong exclusively to the connective-tissue.  On the
surfaee of the spicules there 8 a0 more or less distinet thin layver of hyaline matrig, the
so~ealled spienlar sheath, which, ou speaally thick necdles, is seen as o finely libvous
membrane.  In the vonueetive snbstance, tinally, the genital produets osenr, the sperm
masses opud oviy inowmore or less abundanee, and wsnally in the same individual,  The
sperm mazses, both in young and mature stages, ave exactly like those of other siliceous
Spanges, such as Feaiena,  In their immature form the ova are indistingui=hahle from
connective-tissne cells,  They subsequently merease 1o size and develop refeneting yolk
aranules, nnd exhibit a very characterisvic aspeet owing to the vulnrgement of the nueleus,
It is remakable that i the adule (08 mim, in dinmeter), ivvegulacly roundish ove of
Buplectellc asperyilinm, olong with which ripe sperm mnssos also ocenrved, the nuclous
was situsted not i the ovom itsell, but lay freely in o superficinl dopression into which
it bl Deen soueezed.  This expulsion of Lhe ouelens was probally the vesult of the
drastic presevvative trentment. |

It is curions that 1 have uever been ahle to discover any distinet segmentation stages. |t
would nat; however, be justifinlde to jump to the coneclusion that the ova leave the bady of
the Sponge as such, aod uidergo sulsequent development ontside the mother organism,

As o the developmental history I am ouly able to comuinmicate o fow observations
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Some species undergo multiplication by budding.  This process ean be studied
extremely well in Polylophs philippiuensiz, wheve the same specimen frequently exhibits
numierons stuges i the development of lnds, from small papilla-like elevitions to
adult mdividuals ready to be sepurated off (PL LIV, Bz 1), After the numorons
conical  protubermecs of the lateral surface, which ave apicully equipped with o
taft of slightly divergent needles, have grown out to a greater length, and have
been drawn out nte nipple-like structines, they become constricted, amd the outer
portion expands into o penr-like form.  The bud continues to grow gradually lnrger,
expanding especially on its free terminal portion; @ roundish opening s formed
ut the distal pole, while on the lateral sueface & number of conieal projecting tufts of
needlles appear irregulaely disposed,  The portion conneeting the Imd with the mothor
Sponge becomes louger, and at the same time thinner; finally the union between the
twa 1& wholly severed, und the bud thus separsted s attached only by o weak lmudle of
siliceous needles,  Straw and friction soon effect complete separation, and the bud at
length falls to the gronnd, where it becomes independeutly attached by its own tuft of
spicales (PL LIV, fig, 1).

When, in such a process of gemmation, the undeveloped individuals remain attached
by an elongated stalk, ramified colonies with teminal individuals result, as for example
in Sympugells poze (I, XXII g 1),

These young buds are in thewr youny stages wdmivably suited for investigation,
affording o convenient view of the whole organisation of the form in guestion, This
may be illustrated by glancimg at fig. 2 on 'L LILL, where a longitudinal section through
Polylophus philippinensis is vepresented.  The velation of the entive chamber layer to
the general canal system and water stream becomes at once distinet, 16 may be clemly
seen that, however much the layer of chwmbers is folded, it always forms o continuous
intermediate layer between the afferent and efferent lacime or canals, forms i fact o
filtering layer, through the pores of which the stream of water has to pass,

The nbove gemmation which results from proliferations of the sponge-wall, must be
of eourse distingushed from o fermation of eolonies vary [frequent among Dictyounina,
which ocears, however, as the result of the folding of the exuborant margin of a cup or
tube-like vudiment.  The dichotomous or more comjlex tubes, which frequently oxhibat
lateral branches, in Faivew, Euvete, Periphgragella, Mylivsio, &e., vesult wholly from
the folds of the growing portion becowing gradually closed into complote tubes
(PL LXNIL fig. 3 PL CI1L figs. 1, 2) a5 may be readily demoostrated from a careful
comparison of the different stages in the developanent of the colony.

In some cases, as for exaumple in the young specimens of Lanuginelle pupa (PL L1LL
figs. 4, 5) which were found izolated, I wus of the opinion that 1 had hefore me yory
young forms developed from the ovum. 1 inferved that eliefly from the fact that both
the youngest, simply spherieal specimen (25 . i dinmeter) (PL LI fige 4), and a
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somewhat lavger oval form, were sirotnded by a perfectly contivuons skin, and exhilited
uo trace of a conneeting stalk.  The chamber layer in the former case was still stmply o
close] sphere, while in the second a rupture had taken place towands the poiuted pole of
the oval Lody. at the point appavently where the oseulwm wonld be developed. A
beautiful post-embryonal series;, with cortain medifications of form, was observed by
Wyrville Thomsou" in Phevonema (Ioltenia) earpeiters,

Generally speaking, however, no importaut modification in the form secins to oceur
during the development.  In those Lyssucing in which the spicules are never soldeved
together, the growth moay apparently continge until the death of the animal; so that
giout forms of 30 em. in diameter and mere may anse; as Foliopogon gigas, Malo-
cosicens vastes, &e. In many Lyssacing, however, which, as they grow, typically
exhibit a soldering of the principal uneedles; there appears to be a definite lmit of
growth (e, in Eaplectella ospergiltum), Tt is readily intelligible that when the
solilering of the veedles las progressed from the median portion of the tube to
the basal tuft on the one haud, and to the finn terminal sieve-plate on the other,
any further extension of the sponge-body is teally tnpossible. 1t is different with the
Dictyoming, in which the prineipal weedles (Dictyounlia) are mmmediately after their
formation nuited with oue another into a counected framework,  Here, however, both on
the free margin of the cup- or tube-like Lody, aud on the whole dermal and gastral
surface, there is a porsistent continuance of growth through the laying down of fresh
portions of the hamework and simultaneous displacement of the loose dermnl and gustral
skelevon. It 18 enly when the deymal skeleton becomes itself ngad, throngh the wuion of
s spicnles in g reticulate framework, or hy o continnous siliceons memboane, that
an absolute cheek s placed upon any farther Iateral growth.  This seems also to cecor in
individual cases, e.q., in Freldingia, and with apparent regularity 1 several fossil forms.

In many species the whole body dies and falls to picees at once, while iu others
dissolntion is more gradual aud begins at the base, Thus many specimens, espocially
of Dictyoning, aud also many Lyssaciug; are dead i their basal portion, which consists
simply of a perfectly mocerated skeleton, representing cither the loose fibrous talt, as
Poliopogon cmadon, or o dewd portion of the dictyonal skeleton. The latter case is
illustisted in PL CIL fig, 1, in reference to Buvyplegme auricwdaris, where the lower
boundiry of the persistent, somewhat durker saft body is gharply marked off.  Ou a large
beautifully developed specimen (40 em. in height) of dphrocallistes vastus, which Dr.
Gotache brouglit from Japan, the whole busal portion for about o hand's leugth has Leen
killed. The siliceous elements rooted ju the wud are not, however, always wholly dead.
The loug tuft neadles of the Hywonematida: aud the anchor needles of the Enplectellide un-
doubitedly setain their life, being probably ueurished through the strand of their axial eanals.

In all skelotal clements which have been exposed, for a lengthened period after

b Pl Frameg wola olix, . 380
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death, to the influenee of seo-water, one always notiees a more or less marked widening
of the axial ennal.  This is due to the fact that the conteal siliceous layers are slightly
more solulile than the outer, The time that has elapsed sinee death ean thus be
approsimately estimated, and the differences have, of course, nu systematic importanes
us was formerly sujiposed.

THE SKELETON.

Under the title shefeton 1 inelude all the solid parts of the Sponge, whether these
are hound together into o unifed framework, or lic isolated m the soft tissmes 1
would avoul the expressions, “skeletal” and “flesh” spicules, which aee much used by
Carter, Zittel, onc others 1o distingnish the hard purts into two leading eategories ;
sinee, on the one hand, these expressions are ambignonsly wsed by diffevent authors,
and even by one and the same nuthor, and, on the other Lawmd, sinee they in no way
indicate any essential distivetion. By “spicules of the skeleton” Carter originally under-
stood “ lage spicnles, which are only conterned in the formation of the supporting
atructure or skelevon,” but lie subsequently applied the term only to the larger fiee
spienles, I contrast 1o the smaller freo spioules or  flesh spiewdes,” and to the vitreous
Sfilpe of the continuons lattice framework,  Zittel wsed the phrase ©sbeletad  spicodes,”
for the most part in referouce to the skeletal parts concerned i the formation of u
united lattice-like framework, but he occasionally applies it also to the larger free
spieules which form the chief support of the solv parts,

Most epicules preseut a structure similor to those which Max Schultze and Claus
first discovered in the larger spicules of Hyaloneme sieboldis and Euploctella csper-
gillum, A fine central canal, corresponding to the typical oxes of the skeletal
body, is surronnded by numerous concentrically arranged layers of a solid substance
Iu its appearance and other physical propertics the latter resembles gliss so clasely
that it has been often, without the least hesitation, spoken of as vitreous filwe,  For the
same reason the entive Hexactinellid group has been desigustod = vittoous sponges,” or
more shortly “Vitren  As to the nature of the soft, finely granular mass composing
the axial thiead or cord which fills the central canal, but hLttle is as yet known.
During the growth of the spicule it appears to be connected with the surrounding soft
parts through an opening which is present b the end of every ray, After the oy has
censed Lo grow in length, the terminal opening 1s closed by an expansion of the layers
of the glassy substunee.  That all spicwles Lave & central canal s very proluble, but uot
fuite cevtnin, sinee it has wot been possible to recognise it all casea Espremlly in
very Lhin and small spicules it is often very dillicult or impossible to deteet it 1 have
never found it i lateral prickles, prongs, seales, mul the like, vor in the seeomliry
terminal rays of the vosettes amd scopule, nor in the short transverse conecting beaiis,
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the so-ealled ** synapticula,” which streteh so frequently between neighbouring spicules
of many Lysgacing, binding them into o solid framework, nor finally in these remark-
able Iattice networks which oeenr in many Hexactinellida on regions in contact with
foreign bodies, but especially where the Sponge has grown on a solid sabstratnm,
Iu individual eases, as, eqn, o the thickened extremitics of oy anchor spienles,
the central canal exhibits o brush-like division into several diverging, blind, terminal
branches (PL LLL fig. 20 PL XIV. fig. 5).

The innermest fayer immediately sumounding the central canal is called by Claus
the “eris eplinder.” It s generally distingnmishable from the nsually mony layered
outer cortex by its somewhat feebler yefractive power and by the alsence of lamination.
From the beliavionr of the spicules when beated, and when examined in polarized light,
Max Schultze determined that the individual lamell were scparated from ench other
by thin layers of an organic subistonce, After cantions heating, fine brown ecarbon
streaks were seen betweon the adjacent hyaline layers. By the use of the polarising
apparatus double refraction could be demonstrated in the thin intermedinte layers, it
not in the substance of the lamellw,

Professor Maly of Graz was kind enough to analyse a number of spicules
from the oot tufts of a Poliopogon amadon, and lias summed up the result in the
following uote, with which he has favoured we:—*The spicules after Leing placed in a
desiceator, and dried at 1057, still contained 7°16 per cent, of water in chemical wnion.
They ave, thevefors, not silicie acid in the minevalogienl sense (quartz substance), but a
hydrated silicie acid, and therefore resemble opal, i which the mmount of water very
frequently varies from 6 to 8 per cent.”

In no other group of Sponges is there so great a variety in the form of the skeletal
clements as i the Hexactinellida, yet nowhere are the numerous mdividual forms of the
spicules so rendily referable to a common fundamental type.

As was fivst recoguised by Wyville Thomson, and subsequently abundantly confirmed
by Oscar Schudt, Marshall, and others, o systenm of three equal uxes intersecting al
vight angles i& the fundamental structure of the skeletal parts in all Hexmetinellida, and
that both in regard to the spicules nnited into a continuous framework, and those which
lie isulated,  Though the disposition of the axes is thus in fundamental pgrecment with
that of the vegular erystallographic systew, the structure of the spienles 15 by no menns
the result of crystallisation.  ‘The silicic acid ocours heve in an absolutely amorphous
condition like that of the opals with which they ave, chemueally, so elosely related.
Only in a few fossil specimens does the existence of double refraction indicate a secondany
transformation mto the erystallised state.

The axes of the individual skeletal clements are usually quite distinetly indicated by
the disposition of the prineipal vays in relation to the point of intersection, but frequently
they can only be demonstrated by examination of the centval canals.
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The fundamental form of all the spicules s the simple, regular, sis-eayed form, The
manifold deviations from this fortn may he understood ns the results of the following
maodifications :=—(1) the wnequal development of the rayvs, which may lead 1o the complete
suppression of oue or wmore, so that iy extreme cases only a single ray attoins full
development ; (2) division of the rays into terminal beanehes, varying i nwmber, fovm,
aund divection ; (3) the development of loeal thickenings or unilateral swellings in the
form of knobs, thorus, prickles, knotg, and similar orpamental protuberances ; (4) the
enrvature of the chief rays or their hranches,

The isolated spicules which sometimes oecur, in which more than six principal raye
seem to mun out from a nodular point, may be usually refered to a very deop
division of one or several of the principal rays, as the result of which the seeondary or
terminal rays bave been closely approximated to the peint of intersection, amd thus
simulate the principals ('), XCVIL fiz, 3).

T many cases in the continuous frameworks, more than six beams are scen running
out from a nodular peing, hut, of these, a5 is well known, only six belong to one spicule,
while the others belong to neighbouring hexacts, and have become fused to the former
spicule at the node of ntersection.

In ouwr survey of the different forms of spicules which ocenr in the Hexactinellida,
it will be convenient to divide them into six main groups, according to the number of
perfectly developed rays. These six forme may be termed Hesacts, Pentaets, Tetructs,
Trincts, Dinets, and Monaets, and they will be treated conseeutively in that onder.

Hexacrs

Regular Hexaets ave all spicules in which the vays lie at vight augles to one another,
and are of equal leugth and similar fom. One of the most simple and at the same time
most froquent of the regular hexacts possesses straight, perfectly round amd smooth rays,
in which the dinmeter becomes uniformly less from the point of interscetion to the
extreme tips (PL L fig. 15; PL XXVIL fig. 20). Eyven w these simple forms,
however, there are manifold differences in the size of the radii.  DBesides the gradunl
Funning to a point, the vays frequently exhibit nn rrepular decrease of the dinmeter
towarde the outer extremity., The latter may thus be conieally sharpened, rounded in
varions ways, or trausversely truncated,  The ray may also exhibit a terminal swelling
of varying form, s sharply trmncated termiunl knob (PL XCV. figs, 3. 4), or w
homisphencally arched, trangverse, termioal dise provided with warginal prongs (PL XL
fig. 3; PL LY. fig. 8). In the latter cases theie is no manifest decrease in the diametér
of the ray from within outwards,

The rays may be roughened by small clevations thickly studded throughout their
whole length (PL LY. fig. 5), or in particular vegious (L L1L fig. 5). They are often
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also beset with thorns and prongs, varyiug in form, size, and direetion (P, LVITL fig 6,
Pl XL fig. 2; Pl XXVIL fig. 135 PL XVL fig. 8).

In certain cases, as Marshall has shown, individual thorns become groatly developed,
are directed obliguely inwards, and unite with the opposite thoms of other rays on the
gime hexact. This resnlts in the remarkable formation of octabedral morsing round
the inteeseetions of the Jattice-like frmmework in mony fossil, and also In some liviog
Hexuetinellida (Pl CIV. fig, 3).

The rays of nost vegular hexacts ave stenight, but carved forms often occure  The
curvaturo may be quite regular and vndulating, but iv has 1 most cases o delinite form
and  dircetion, varying in  different species of Sponges, amd in many iustanees
churaeteristic.  The curved rays may be smooth or rough, and are sometimes also Loset
with prickles (PL XXVTL fig. 10). When the rays mu out to o pointed extremity, the
pame “odyhevect " may be applied. When o kool or dise-like thickening is formed at
the end of each vay the term * discolicaecet ™ may bo convenienfly nsed.

In many vegnlar hexacts secondmy rays appear, either as diverging and similar
terminal branches ou the principul ways, or acranged inoa cirele or o dise-like transverse
expansion of the latter, or finally they may be wniformly distibuted close to one
attother.  To such Lexacts, provided with secondary o terminal vays, Cavter has applied
the term " vosetfe.” The number of termingl vaye on each prineipal is genceally constony
in ene and the sune kind of resette, thongh it may oceasionnlly vary - different rays,
even on the spme vosette, dud on differcat rosettes otherwise similar.  Variations in
the form, divection, and dimensions of the terminal rays result in numerous kinds of
Tosctos,

The length of the terminal vayvs s generally in inverse ratio to that of the basal
prancipids, which are, us a rule. eylindrical and smooth, and less frequently rongh or
Leset with prongs (PL. LXXXVIIL figs. 8, 9; PL XCL fig. 7). The tenmingd rays are
sometimes smootl, sometimes vongh (I'. XXTV. fig. 6), or covered with prongs (I'L XXV,
fig. 6), sometimes straight, sometimes bent in different ways, It nsually in such a way
that the plaves of curvature i all the terminal rmys are divected radially fowands the
axig of the principal. If the curvatore is simple, either its coneavity or its convexity
may be directed townreds the prineipal axis; if i is S-like the terminal ray hulges in its
proximal or inner povtion towands the extenor, while the distal outer portion has its
convexity turned towards the nxis of the princpal, and hends ontwuds like the petal of
o lity. The termiual rays are seldom guite cylindricul, in many cages their dinmeter
decreases owards the free ends, in othier cases the converse is observed. The very end
may be pointed, tenneatid; ronnded off, or tesminated by o sharply truneatsd terminal
expansion of o knol-, eylinder-, dige-, op bell-like form,

As to the abundant rosettes, 1t is couvenient to distingnish in the first place those
forms in which the privcipal mys are wholly or partly divided into twe or more nuiformly
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pointed, outwardly diveeted, and divergent terminals.  Such forms | have designated
“oryherasters”  All the six pripeipal rys are usually divided into an equal humber
(two to five or more) of torminnds, but the ninuber of the latter may viry in the diffevent
prineipals even m one and the same oxyhoxaster; and it may even happen that indivi.
dual principals remain undivided,  Tn the exteeme case (PLLYL fig. 8), ouly one of the
aix principals is forked, while the other five ran ont to simple points. Tt 18 noteworthy
that, in a division of a principal ray, the divisional plancs of the two prineipals which are
divectly opposite to one another, aud therefore belong o one axis are wutually disposd
ab vight pogles (L LVL fig. 7). The terminal rays of the oxyhexuster are usually
straight (PL 1L fig. 15 PL XVIL fig. 8), but slight curvature frequently oceurs. o
such vases the rays are either simply convex interunlly or externally (I'l, XXNI. hg. 6;
'l XIIL fig. 6), or they are S-shaped (PL LXILIL fiz. 5), The terminal vays may he
sometimes quite irregular and wavy, or clse hook-like (P1 XIV, fig, 13; PL XV, fie. 9),
or even sharply bent (PL XXV fig. 7).

Striking forms which occur i many Euplectellidee and here and there in Cratero-
morphe, may be termed brush-rosettes, * graphiokerasters,”  The principal rays are much
broadened and bear o bundle of long, straight, thiu, terminal rays in parallel or slightly
diverging disposition (PL XV. fig. 19; Pl XIL fig, 5). A closely related form,
distingunished, however, by the slighitly waved curvature of the delicate terminals, is
represented in PL CIV. fig. 4. [u many roscttes with numerons S-like tovminal vays,
disposed in concentrie circles, thers is a certain pesemblance between the tuft of rays,
nrel a down-feather or plupe. 1 have, therefore, called these forms * plumicomes.”
Their mdividual terminal rays may run to o point ot the outer extremity, or becoming
@adually  thickened townrds the emrved ends, be rounded off tevminally (L LTV,
ligs, 4, 6).

A perfectly uniform increasc 1o the thickness of the straight terminal vays, on to the
broad, rounded, free extremity, is exhibited by an vonsually Livge form of rosette, which
18 nlso furtlier characterised by o fringe of strongly hent hooklets (PL LN, fig. 3).
Auother form, represented in fig. 2 on PL LXX., is characterised Ly the sharply truneated
eylindrical thickening of the outer part of the straight terminal vays, which thns exhibit
n eertin resemblance to the spikes of a Typhe.

[u the rosettes with ronnded terminal koobs, ©spharohexasters,” the terminal rays
oceur in varied forn.  They may be quite steaglit (P CLL fige 7), sinply eorved, §-shaped
(PL XCL fige 7), or finally fmvecolarly cweved oo wave-like fashion (Pl LXXVEHL
fig, 12).  They arc of equal thickiess thronghont their whole length.

Where travsverse terminal dises are developed in the discohexasters, the stulks
sehlom retain a eylimdiical form (PL XIL fig. 4), but are 45 o vule thickened cither
exterunlly or nternally (PL XTI fig. 8; 'L XTL g, 8).  The tepininal dlises we fixed
tramsversely o the corrosponding temminal way by their centre, or they may form nu ovier-



39 THE VOYVAGE OF H.ALS. CHALLENGER,

hanging expansion of the curved outer end of the rmy, o the former cose they ave
radinlly symmetrical, in the latter bilaterally symmetrieal, with a plane of symmetry,
indicated by the S-shaped curvature of the terminal ray,

Altheugh the radial terminal dises vary greatly in form, they all agree in this that
the outer terminal surfoee is convexly arched or conical, while the lateral margin is
provided with small teeth or longer protubernnces,  If the marginal teeth arve farge in
relation to the central body of the dise a many toothed anchor form results (PL XXV,
g, 6). If the middle portion of the anchor, on the other band, is more strongly
developed, the result is a hemispherieal form with a toothed margin, ora campanulate form
with long marginal protuberanees (PL X1L fig. 4).  The number and form of the marginal
teeth varies iu different roscttes, 1t is frequently four, but in other coses six, eiglht,
twelve, or indefiuitely more.

To all rosettes in which the secondary rays bear on their ends o transversely divected,
vadiadly symmetvical terminal dise, 1 would apply the term * discoherasters.”  Those
forms, however, o which S-shaped terminal rays bear ou thewr emds a bilaterally
symmetrical dise-like thickening, Twould eadl * flovicomes "—a term used in reference to
the resembilonee of the bundle of rays o o fHower perianth, and first cmployed by
Bowerbuuk in the deseviption of Euplectello aspeigillum,  In these floricomes the
formation of small margiual teeth 1= nsually confived to the tevminal portion of the dise-
like thickening that projects or overhangs externally (PL 1L fig. 11; PL XIX. fig. 3),
80 that a hand or claw-like form arises.  In other ustances small teeth ave formerd over
the whole margin of the dise-like thickening (Pl XVIIL figs. 6, 7).

With these regnlar hexaets numerous irvegnlar forms are contmsted.  The latier ave
characterised by the vanable formation of one or more rays; the distingtions we
associated with difference in length of ray, or with modification of form. To the first
category belong the sword-like hexaets, which are found beneath the skin of muuy
Euplectellidu, sueh as Euplectellee aspevgillvm, (PL 11, Bg. 10), Euplectelle evassistellata
(P1XTI fig. 4), and others.  In these the five onter FAYE are sim ple, smooth, rowd, and
run out to a poiut; they are either altogether or almost exactly of cqual length, while
the sixth ray, directed mwards, is also smooth, round, and pointed, but is fully twice s
long as the othars,  Frequently, too, besides the ray directed inwards, the outer radins
on the same pxis is longer than the taugentials, so that the resemblance to o cross-hilted
sword may becowe very obvious, as in Lageria pulchra (PL X1 fig. 5).  This lengthen-
ing of the rays, in one or in two axes, is quite frequent, eg., i those hexacts with
long thread-like rays, which are fonud so abundantly in the parenchyma of Muloe-
cosecens vastus,  Lu this form the two rays on the adial nxis are usaally shorter than
the four tangentinls.  The inverse relation occurs in the hexacts which lie in the gastrl
membrane of Asconena setubalevse, where the vwo rays of the radial axis arve longer than
the four tangentinls (Pl XXL fig, 5).
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The shortentug of oie of the six otherwise similar rays iz very frequent, awd lends
finally to the formation of pentnots,

Much more frequent, however, than mere differences m length, ave modifications of
form, A vy muy, inoits entive confignration, more o less warkedly differ from its five
neighboms. Thiz is the case, ¢g., in moany hexacts with fiv-teee-like distal vaye, plandi,
such as oceur in the sk of Adwlasens jolnstons (Pl XXT1L fig. 8), Condophocus eleguas
("1 XXV, figs. 4, 5), aod mony other Ascouematiche, and also o Aphrocadlistes
('L LXNXIV, fig. 8; Pl LXNXV fig. 4).  More frequently, however, the differentia-
fon affects two radial mys generally on one and the sane axis, g is nsoally the case i
the hexacts whicl seewe o the skin of the Ascouncmntidee, and are provided with
one promment, soaly, fir-tree-like, pronged vay (Pl XXITL fig, 9; UL XXVL fig. 9).
Similar forma ocenr also o many BEopleetellide (PL. XIL fig. 45 PL XL fig. 2),
Apart from the differences alveady voted, it regunl to the wys of many roscties,
some other hexaets, with secondary mys, exhibit further wregnlunties.  Thus, g,
Aplvoealitstes beatrae, Gray, is warkedly distingnished hy the chameter of the spienles
which lic separntely in the soft ports.  In these, two of the priveipal vays, not howuver
on the same axis, are elongated and curved, and occasionally divided nto four puinted
termials, while the four other prineipals vemain simple and short (PL LXXXIY.
figs. 9, 10).

PENTACTE.

Ly support of the theory that peutasts have phylogenctically arisen from hexacts by
the atrophy of one ray, the existence of pumberless tryusitional forms, with o more or
lezss monifest rudiment of the sixth ray, may be wddueed ; while it ought to be notd
that the aisposition of the five well-developed rays is in thorough agreement with
that of the covrespouding rays i hexaets and, fually, that pentacts oceur slhmost
exclusively close to the bonnding layver, where the development of one of the two tays
stauding at right auales to the lwiting aneface, is cither fwpeded o specinlly favonped.
Either the distal or the proximal rmy may thus undergo atroply, with the associnted
werense of the other,

Thie yuys may be gmooth (P, LV fig. G), or vough (I'l. LV. fig. 3), eylindricul or
nttenuated townrde the exterior, and pomted, vounded, or even thickened at the
Lin. 0 Bl TH] AN

The simple eose in swhich all the five vavs aee of equal Torm smd size s of frequent
oceurrence (PLLN. fig. 3), but the unpaived my nsually diffors in some poist from the
four others, 1 omay prajeet freely beyond  the boundivg surface, Dheaving  lutoral
prickles which everlap one another like scales.  The resemblunee to u fie-tree, thus pro-
dhuced, s eared for the entive spioule the desiuation pinilus. Such pinuli, in which

(ZO0T. CHALL EED,—EPART L1 —1860. ) Croz 3
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the sixth tay may also appear, ovenr typieally in the two families of the Asconcmatidi
and Myalosematide,  Fuether differences bebween the unpaived fifth wy aosd the other
four pecasionally ocenr.

Asin hexaots, so here eurved rays often oceur, and the ray may be curved through-
out its whole length, or only in n particnlar portion.  The ewrvavnre i fregquoutly
exhibited only by the four enys which form the cross, and these mv nsually curved
towards the unpaired steaight ry (PL LXXTV. figs. 1, 2).  Inowany of the pentacts,
which project from the sponge-body, this cwrvature of the four vruciate rays has
been o effected that they bave assumed an anchor form, and have, o e, the funetion
of an auchor (PL 1L fig. 23 ; PL XXXIIL fig. 10).

Peeulinr owrvatures of o different kind are exhibited by the four eruciate and
tangential rays of many pentact pinuli, which adheve closely to Jarge siliceous beams
of hypodermal spicules (Pl LIIL fig. 6},

The four vays, which lie ol right angles to the two radials, for an acute angle with
each other, and are sharply curved just at their origin in those large pentacts of fossello
antarctica (PL LY. fie. 9, 13), which have been protruded from the outer skin of the
luterval wall

In the fork- or broom-like spicules (scopula), whicl frequently possess fonr outwardly
divected teeth in addition to the long stalk, T was, like O, Schmidt, wable to trace
into the tecth the fiue nxial canals, though their eross of mtarsection 18 often very plainly
visible just below the forking. It seems to me improbable, therefore, that the tecth
cant be regarded ag principul rays, and all the more sinee their number is hy no meaus
always four or five, but sometimes six or more (Pl NCIL figs. 4, 6; PL XCIV. fig. 5).
I should be more inclined to compare them with the terminal vays of the rosettes.  The
invariably simple and straight stalk of the seopule either ends in o point, or is Lrunented,
or exhibits a kunoh-like thickening. It is wsually smooth, being but raely provided,
verniually or throughout, with tubereles or transversely divested prongs.  The teeth, on
the other bund, exhibit manifold variations in ponber, lengtl, form, and position.  They
usually arise in whorls from, or just above the kuot-like swelling ou the stall which
contping the axial eross. They usvally vary in pumber from four to six, but in
mdividual cases more way be present.  Sometimes they diverge Lot shightly at ther
point of origin (Pl LXXXIV. fig. §), and, in other cases, somewhal widely (PL XCVIIL
fig. 8). After their original divergence they may also become parallel to one another,
and to the ehief asiz (PL XCVILL fig. 9). They are froquently simple in the guistial
part, but exhibit in the dorsal part au S-like cwrvatuee (I', XOLL fig, 6), or are sharply
et somewhat above their orgin, so that the outer portion s considerably divergent
(Pl LXXVIL fig. 10; PL XCILV. fig. 5). Some ave pointed (PL LXXVIIL figs. 3, 5),
and others truncated (PL XCIL figs. 5, 7), but wost of thew bear o knob-like vr even
spherical terminal swelling, which s usually provided with nnmierous fine hackwardly
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bent prongs (Pl LAXIN. figs, 4, 5; PL LXXXIV. fig. 4). These fincly pointed prougs
often ocenr over the whole braneh (PL XCIL fig. 5), or on special portions of the same
(PL LXXXIV. figs. 3, 5). I am, on the whole, inclived to regard the scopule not as
pentacts, but rather as diacts or mopacts.

TETRACTS,

If two of the six rays of 4 hexnet on the same axis are not fully developed, simple
crueiform spicules arise, with four rays in the same plane.  Sneh regular tetracts oceur in
the ontor, and i the inner (gastal) membrane of many Rosscllidae ; as also on the lower
end of the body of Hyalonewes, in the quadete latticework of the maiy supporting
framework in many Euplectellidas, and in many other species,  Rudiments of the twe muys
which bave not heen fully developed ean be deteeted at the nodes of intersection.  Such
regular toteacts ave either guite smooth, or wniformly rougl (PL LVL flg. 5), or heset
with knobs.  Many, however, are only rongh o knobbed terminally,  Some ave more or
less guiformly pomted, while others are truncated, rounded, or provided with a knobelike
thickening, The four riys are not always equally loug (PL 111 fig. 28 ; PL XXXV, fig. 8).
In many tetracts they arve wholly or partially enrved, and that either in the plane of
the evoss (Pl 1L fig, 27; Pl XXXL fig. 15) or in o sphevical form (PL LIV. fig. 7).
A fow enses oceur, which seom to hoave arisen, not by the abortion of two opposite
hexaet rays, but of two rays at right angles. Ly suel forms only one of the three typical
axes 15 fully developed, and of the two others ouly ouc vay of ench has remained
(PL 1L fig. 20).

TriacTs.

The three rays of a triact usually lie in the same plane, and consist of two rays
belonging to oue axis with a third at nght angles to these.  They are either straight or
slightly bent, quite smooth or terminally rough, besides being fvequently swolleu aud
kuobbed.  While the eays of the wain axis pe cenerally equal, the wnpaired thivd my s
usually distinetly shorter (PL ITL figs: 12, 23), and seldom larger (P 111 fig. 26) thay
the others.  The insertion of this unpaired ray is often apposite a prong, which doubtless
vepiresonts au abortive fouwrth vay (P L1 figs, 10, 25). If the uupaived ray is very long,
and the two others are bent towards it, o peculinr wnchor form results, such s may be
seen unong the praminent lateral, and basal-tuft spicules of wany Hyalonematidee, such
us FPheranemna, Poliopogon, and Semperelle (PL XLVIIL fig. 1da).

Rurely it happess that all the rays are muarkedly curved (PL XVL figs, 8, 4), aud
cofpespond 1 position to three of the edges of i cube,



B THE VOYAGE OF 1LM.5 CHALLENOER

IhacTs.

The two vays of u diact belong either to the same or to different axes, and may
rusemblo or differ from one auother.  The two rays wsnally forn togethier a steaight or
curved ponl. Only very vardy are they dispesed at nghe aogles (PLLLX, fig: 16).

Many dinets show troves of nndeveloped rays in the form of knobs (PL V. fig. 7), or
as  ving-like thickening (PL XXI figs. 7, 8, 10), or in the presence of two or fone canals
vrossing the main nxial canal ot right angles. o many cases every trace of theiwr deriva-
tion from hoxaet forms hos been lost (P LXIL fig. 6).  Where ouly two kuots oveur
o the bonndary between the two developed pays, or where two opposite cross eanals
acenr, we have to deal with the derivation of the diget from o tetract form, m which
the third axis of the eriginal bhexuet hos Leen entively lost.

Many varitions oceur in the tepminal development of the two rays, which are some-
tines simply rounded, sometimes pointed, thickened, or knob-like, and often also Jiro-
vided with button or wmbel-like structures of (he moest diverse kind,  The two rays
may be uniform, or most varably differentiated.  They may be smooth or vough, wholly
ar partly beset with points, prongs, or spines, varying extremely o oupmber, form,
size, and divection, The divection of the prongs, with which many dinets are besed
all round mwd throughout their whole length, nsually remsius the swme from one vid
to the other (FL XLV fig. 6, and Pl LXXL fig. 4), but the direction may Lo reversod
on either of the two rays, 3o that the prongs have their pomts turned to either end of
the diact (P XV fig. 12), or, on the other houd, towards the centre (PL XL fig. 5).

The obliquely divectod prongs ocenstonnlly nssume o flat form, like certam loal bids
(PL XL, fig. 8), o the scales of the fir cone (PL XXXVL fig. 7).

A very peeulior and typied diset straeture, churacteriztic of the whole family of the
Hyalonemaide, is found u the so-called ** Amphidises,” i which a terminal expansion of
i dise-like, or spherieal form, always cmved twwands the centre, is borne on the cud of -
cach ray,  "The dise is prolonged into several (six to twelve) tooth or shovel-like margiual
provubermees, which in the pecubarities of their length, form, and diroetion, conteibute
essentially to the cdimracteristic features of the differcnt genera and specics,

Among the asymetrical dinets some forms oceur, which exhibit a certain simtlarity 1o
the tormoal wmbels of the dmplidises. Cortain auchor-like forms exhibit curved,
liook-like, wore or lees Hat teoth, which snggest the muin wys of @ peutact; but the
apchors exhilat, at the sume inne, the margwal prongs charactenstic of the thickened
terminal portion of o diaer, which Lkos been pulled ont o a great length, and ends i o
poitt or in o simple kool (L TTL fige 20 PL AV fig. 1), The anchor teeth of such
a diset do not, of contse, possess any entenl canal, and the axiul cross of the contral
vanal is Dequently cleary seen at o considerable distanee from the whole teeminal thicken-
g of the anchor stalk (PL XVL figs. 11, 15),
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I Linve applied the term © Oneaete ™ to the vod-like forms which wn out to o point
it botl ends, and are provided with barbs pointed in the same direetion. For snel forms
Carter' has lately suggestod the vame © Barbule," hut this teem woukll iot be genemlly
winderstood,  Inosome species these more o less thickly placed prongs T close to the
body of the vod, while inothers they are obliguely diveeted.  They are sometimes dolicato
and parvow, sometimes browd and seale-like

Cervtain Hexactinellidan families hove typienl and regulor oo, while i others
thoy are abgenit.  They ave usually directed at vight angles to the surface, with their
extornal points o the skin (I LXNTV, fig. 1, PL LXXXIV. fig, 1); oceasionally they liv
obliguely to the surface or quite treegularvly (PL LXXVIIL fig. 2; PL XCV. fig. 2).

Among the ssymmetrical dinets o forw oceurs in which one of the two rays boirs
numerous obliquely and outwardly diveeted eeth or scales, whilst the othor romning
smooth (PL XXX fig. 7}, or exhibits only small knobs (PL XL fiz, 6).

Feeble, frveguliy, wodulating curvabure s exhibited especinlly on the frequently
namerous (oft-like, long and filifoyn digets (L0 fige 14) The suople ave-like form
ovcurs, on the other hawd, in shorter and stronger diaets (PL L fig. 215 PLLXIL
g 6, Pl LXTIL fig 4). A spici] cork-serew-like form s illusteated by the dinets of
Hyalostylis dives, which are rough on one side (P'L LXX. figs. 5, 8). More warked
curvature of both vays in the sane plane s exhibited by swall diacts in Holascns steflaties
(M. XTIV, fi, 12).  In other cases the ways are bent towards each other e a hook-like
tashion, but on opposite sides (PL XVI, figs. 5-T).

MoxacTs.

While the derived uature of a wanact spicule is in many cases determinable by the
presence of rudimentary abortive mays (L LXY fig. 8), or by the persistont intersoction
of the correspoding axial vanals at one end of the spicule; this hecomus difficult when
ucither rwliments of other rays, nor traces of their axial cinals persist,  The presence of
u knob or dise-like expansion at oue end docs uwot of itself determine the wonact
clinmeter of the spicule i question, since, as we bave seen in the anchor-shaped dincts,
thir nxinl evoss of the central caunl, which is the decisive character, lies at some distance
from the thickened end, and way thus demonstrate the diact chiaracter of the smple
spoule

It secms to we;, however, that these spicules, called by Cavter = Clecnlw,” which ran
to 4 pant at one end, and bear 0 knob or termionl toothed wwbel at the other
(P LXXL-LXXYV.) ns chavactoristically aven in the gonus Faive, are yeally monacts
although I have, like O, Schide, been unable to detect an axial canal w thete tornsl
umbel, or in the swollen portion helow,  This opiuion is, however, the more probalile,

Vi ol Mivg, Nude Hif o 18535
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sinee 0, Schmidt has discovered and figurad such an axial canal eross, just in the middle
of four teeth on the little auchor spicules (of the same genus Farrea), which belang to
the same system ns the * Clovala!

Though T agree on this point: with O, Schmidt, 1 cannot accept his opinion that the
monget nmbel and anchor spicules of Forren are homologons with the terminal eays
of certain discohexasters to which they hove some resemblance.  These terminal roys
| vegard sumply as prongs without axinl canals; the umbel and anchor spicales, on the
other hand, 1 regard as troe monacts,

Mope oF Uxiox oF THE SPICULES.

After this general review of the most important forms of spienles, [ poss to deserile
their modes of union. lu many Hexactinellida there is no distinet nmion between the
individual spicules, which cither lie quite isolated in the soft tissue, or exhilat only o
slight counection or mutual support by being closely disposed side by side, or by being
mtarwoven or entangled with each other (PL XVIL fig. 6). In other cases. howevoer,
numerons spicules ave howwd into o firm framework by a laminated siliceous substance.
It may be that parallel or elosely opposed rays become surrounded by a commen
coneentrically layered shenth of siliceous lamelle and so become united iuto o bheam
(PL LXXVIL fig. 5; PL C. fig. 2), ar it may be that the ends of the rays of one spicule
ure oppased to the mtersection nodes of nnother, and become fixed as if soldered; or
fuether, it may be that the mys of adjoining spicnles erossed in ooy direction are bond
together by lamelle of slex; so lid down that the interspaces are filled by web-like
layers of sihiceons substance (P XX. fig. 3).  Swmaller hexacts frequently oceur in which
the end of ope ray is soldered transversely to o lmger beam (PL XXVIL fig, 8).
If there be no immedinte contact of the adjoining spicnles, then boss or coue-like
elevations may grow oul from the sidez of twa opposite heams, meet one another, aud,
heeaning survounded  with  laminated siliceous material, form transverse bndges or
Synapticala,—which have not, of course, axinl canals (PL XX fige 2-4).  Fiually, in
cevtain conditions, both adjoining spieules, and the branehies of one ood the same spicule,
may hecome conneeted by o fine delieate fattice-work, with quadmie or rounded meshes.
The beams of the network arise at vighe angles to the laternl bowders of the spicular
ravs, abd alwovs lie in the sove plane, while they are further wuited by tmnsverse
anastomoses,  Here again there is no asinl canal (PL LXIV, fig. 3),  When this lattice-
work is greatly doveloped, the gaps may be quate filled up, so that finally & thin siliccons
plate results. It iz remarkable thot such latbice-work aud plates me found ouly in
Lounding surfaces which come nto contact with solid hodies, especially where the Sponge
has grown on o solid substeatum, but also vound abonr forcign bodies which have

P Eponglen des Meerbmsens von Mexike, il po 35, Tall v, fiz B
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peneteitted into the Sponge parcnchyny, and on the surface of Sponges which aro set in
eavitive of stones or are surronnded by sand and gravel.

Several attempts have been made to utilise for systentatic purposes the various modes
in which the spicules are more or less united wnto o framework.,  Thus, in contrast to
the Coradliospongia, which possess a firmly united spicular framework, Saville Kent has
named the Hexactinellida in which spicules rvemain disconnected, Cilicispoigie, und
Carvter has distinguished the following three grent groups i —(1) spicules nuited by
silicified fibre ; (2) spicules united by amorphous sarcode ; (3) spicules nnited partly by
vitvificd fibre, and partly by swmorphous sareode,

Marshall, on' the other hund, maintains that the free or united condition of the
spiculos i3 less significant in the classification of Hesactinellida than the manner in
which the union actually ocenrs,  His distinction of Syuauloidas, with Ol commulie.
tion hetween the axial canals of all dietyouala, and Asynuauloidie, without such a union
of the axial eanals, did not, however, find accepance, for it was soon shown that there
are no Synauvloidie in this sense.  Zittel acceptod Morsholl's ideas, however, to this
extent, that le also based his classification mainly on the natore of the union between
the dictyounlia, and distinguigbed two great divisions, Lyssacina and Dictyonina.
The Lyssacina. of Zittel embrace, besides forms with disconnected spicules, those in
which there is simply a cementing of the spicules, that i5 to say, such an external
union that the spicules do not seem to be checked either iu their froe armugement
ov in their perfect development. In the Dietyonina the spicules of the lattice-
framework, the dictyonalia, are, on the other hond, uormally fused in soeh o way that
the corvespondling vays of ncighbouring spicules are closely apposed, and become so
completely unmited by a uniform coating of silex, that their ovigimal independence is
revealed ouly in the présence of two sepatate but closcly approximated axial canals.
Zittel lws also drawn attention to the fact, that Dictyvouina frequently posscss spicules
which are apposed ond bound together in mwore imegular ways; aud O. Sclnidt has
coufidently maintained the occurrence of transitional forms between Lyssacing
Dietyoning.  He insists that ‘this dictvonul character is monifested by many forms,
as, e, i his genus Hertwigic, in the firmly united nfevior poction, while the loose and
ievegulae union of the spicules in the middle, and the entire abseuce of fusion in upper
and outer portions, velates the form to the Lyssacina.

It seems to me indeal difticult to distinguish, in many eases, whether a form belongs
to the Lyssacing or Digtyonina. 1 have, in fact, found forms w which, i a few places,
regular fusion was to by observed, while, in other respocts, wluost all the spionles were
comentéd together in the vegular way of the Dictyonina. 1 luve, thereiore, loug
endeavonred to find other chavacters wlich might serve as sure points of distinotion
Between the two groups, but 1 have been able to discover ouly one fact, which wight,
deed, jostify a separntion of the groups, though ouly at best a distinetion of degreg,
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and aneapahle of practieal applieation in many coses. While i the Lyssacina the
cementing of (he spicules ocenrs ab o velatively very lite stoge, and generally only
nfter the Spouge lns attaived its final forw and size, the coutinuons framework of
the Dietyouiun is formed at onee in every vewly developed portion, and constitutes from
the very beginning au important factar.,

The spieules of the Lyssicina ave, during the eotive penod of growth, essily
separable from one another; but when they hecome united by the cement into o
rigid framework, the growth of the sponge eeases. Iu the Dictyonina, on the other
land, on nceount of the early development of the rigid framework, growth can only
contivne through meresse on the surface or av the ends, but there is as little definite
limit to this superficial growth as to the geveral growth of these Lyssacina in which the
spicules are never firmly unibed.

Lt seems to e worthy of netice that, in eertain divisions of the Lyssacing, as, e.g.,
in the great family of the Hyalonematide, and in the subfumily of the Holaseine, a
firm union of the spicales never occurs. It is certainly no aeeidental fact that it = n
these very divisions that the lavgest species ocenr, such as Poliopogon grgas, Poliopogon
comeedon, Phevonene gigaatenm, Malacosaceus vastus,

Postrion AXD ARRANGEMENT OF THE SPICULES.

The position and mrangement of the spieules now remain to be considered. A
definite grouping and naming of the spicules s of olwions advantage for description even
i those cases where no shayp distinotions exist between the various cafegories. I would,
therefore, eudeavour to complete the classification and nomenelature already adopted by
Marshall,

Prustadin.

The more or less prominent spicales which ocenr over the outer surface of the Sponge
I call pwostalic.  They occur ouly in Lyssacina, and may, from theie position, be move
intimately defined and differentiated as boselio, plevivedice, and weoginadiv.

Beasalio—The basalin are promineut spicules st the lower eud of the Spunge,
grouped together like hunehes of long hairs, and formmg the root-tuft which serves for
anchoring the animal o the wiud. This is oue of the chinacterstic Buily peculinritios of
the Hyalonematidw, ut 1t also oeents in mauy Euplectellidee and some Rossellidi,

When the kuowledge of the Hesactinellida wis still lunited to o few forins, such as
Euplectello aspergillion, Hyeloneme siebold iy, and seme Dictyoniun, it wos proposed to
utilise the presence or absence of o root-tuft as o leading prmciple of elassifieation, and
to erect o special group of * Loplospongie”  Tn thig, the inportance of whut s merely
an adaption to the nature of the ground, was over estimoved, We now know, in fact,
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very closely related forms, perhaps even reforable to the same genus, one of which ovcurs
ot soft giound, and possesses o completely developed root-fuft, while the other, whicl
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grows on a frm substitum, exbibits o taee of such o stouctuve, It is, indeed, veadily
copceivalle that one and the sume species might, in different cireumstimecs, produce a
root-tuft or not,
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The elongated spicules which form the root-ruft are either smooth or heset with
biebis, disposed in various ways. While the upper end, which is eoncealed in the
parenchyma, ahways runs out to o saple point, the free infevior extremity veually Lears
an anchor-like strneture, which vares greatly in form and morphological significance. A
knolelike termingl swelling way oceur, from the sides of which o few prongs, aranged
m o whord, project obliquely upwards and outwards | or again, four eruciate mys may bo
Present, Iyving in two iy pieal axes, or miely two mys in one transverse asis.  These rays
are bent upywaids in book-like fuzlion. T the fisst ease we have usually (o dead with diaets,
in which the asial-eanal cross s nsnally recognisable on the stalk, at some distonce
above the anchors, while the anchor-teeth do not exhibit any axial eanal (PL X1V,
fig. 5} In the other cases, however, we have to do with pentacts and trincts, i which
four erucinte of two curved trmonsverse rays lie o the some plone, with axinl canals
usually distinetly recoguisable (P TIL fig. 23, and 1, LIV, fig, 9),

The arrangement of the barbs on the anchor-stall, and the form of the anclior-teeth,
are often generieally charmeteristic,  lu many root-tufts besides the anchor-gpicnles,
simple pointed digets requently oceur,

Plevyalion —The spicnles that project markedly from the lateral walls of the Sponge
sometimes exhibit an essentiol similmity to the basalia, from which they eannot, indeed,
he sharply separated even in regard to position.  In Pheronema gigantewm, for instance
(Pls. XLV., NXLVL), bundles of long spicules with round swellings are madially
distribnted, with tolerable vegulovity, over the whole outer surface; and those directed
downwards (basalin) differ from those placed W o more lateral position (plearaha), ouly
w their greater length, slight earvature, and union iu a basal tuft.  To the Polyloplin:
plilippinensis (L LIV, fig. 1) numerons ploural spicules assist in the formution
af w local wnft, by beuding down awd becoming approximated to the basaling  The
ontermost tevnination of these pleuralia exhibit the same nnehor-structures as nre present
i the basalin of the zame forne  Thus, both i plewrabin and basalin, in Plhevonema
qiganteuny, for instanee, two slightly bent hooks, lying in the same transverse axis, oceur
(PL XLV, tig 9), aud in Polyloplns plalippiiensis four interseeting transverse yuys
with a gentle eurvature (PL LTV, fig. 9).

L other cases the prominent radial plewralia, whiell oeenr either e hundles or isolated,
bave the form of simple, teeminally pomted dincts.  This s the ease, e.g., m Adcanthascus
(PL LV fig. 2).  TIn Euplectelln subereq the long, slightly bent radiol ways of the lage
priveipal pentaets of the guadinte lattice-work extond yadindly beyond the side walls
(PL V. figs. 1, 15).  In Rossella veluta, on the other hand, the exterual end of the
lwge pentaet 38 that at which the four tpgential rays intersect at right angles.
All theso pentact plenralin project for nearly equal distouces from the surface, and
almost toneh each other laterally, so that a delieate voil is formed, euveloping the whole

:‘:"upf-ll ae,
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The pentact plenralin of Rosselle antavetice (PL LY. figs. 1, 7, 9) deserve spesial
notice.  They arise from small conical elevations and project rvadially i lundles from
the outer surface of the Spouge, while their four tangential wiys, which arise trnsversely
to the radinls, extond st wleralily equal distances over the sueface of the Sponge,  The
tangentinl rays, which are provided with small prongs and o uniformly rough cortical
iyer, do not istevsect at vight angles, but are so disposed at acute ongles that the four
together enclose a right apgle (PL LV, figs. 9, 13). Between these pentaets, which
also form o remarkable veil-like strueture, other longer simple pointed wadially pro-
jeeting dincts ocent,

Miavginaliv.—In the oscular margin of numevous Lyssacina there is a eirele of more
o less widely projecting  spicules—urginadic—which usually consist of clongated
dincts, in which the axial canal evoss, which is often distinetly recoguisalle, or even
mdieated externally by buss-like swellings, usually hes almost in the plane of the
outer gkin,  The projecting distal vay is for the most part thickly beset with outwardly
divected prickles and prougs ; it is less frequently quite smooth, amd usually terminates
i a point, though sometimes in o small knob-hke thickeming (PL L. fig, 4). The
internal, nsually much shorter ruy of the dinet exhibits in some cases small proxi-
mally divected prongs ('L XL. fig. 6), but is uswally smooth and uniformly pointed,
The margiualia include those spicnles which project frecly in a cofflike fashion from
the margin of the terminal sieve-plate in many Euplectellidie.  These differ from the
above chiely in this, that their four transverse rays are not abortive, hut remain more ov
less long, so that the spicules are not diacts but hexacts. At the oseular aperture of
Tageric a peenliar form oceurs in which the distal eays sve specially long and peculiarly
bent (PL VIL)

Dieivnpirlive,

As to the spicules of the dermal skeleton, which all deserve the title dermalio, some
helong wholly or at least speetlly to the outer bounding skin, ol have their axil eross
and bransverse mys within the lotter, while others lie for the moest part wider the
dermul membyane, with a more or liss specially developed praximal ray extending for a
variable distanee towards the mtemor, amd with the axial eross and transverse rys
el ber lying dmmedintely below  the iuner side of the dermal membrang, or even some-
what removed towards the iuterior.  Although these two forms of demnlin ave not by
any means sharply separabile fom one auother, it may be convenent to distingnish
thew by the specinl desimiations atodermalio and Kypoderwadia, espocially where they
ovenr cloze to one another.

As examples of antodermalin, which are exclugively confined to the dermal
membrane, 1oy eite the devmal teveets of Lenuginelli pupe (PL LI figs. 4, 5) tid
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Polylophus philippivensis (PL LIV, fig, 2), and also the dermal diancts of Deathypdorns
beeuliper (PL LIN. fig, 11). A oy projecting townrds the exteror s found in tho
pentuct deymal piouli of all Hyalonematide and many Asconamatidie, while o may
extending  inwards oeenra in e depmal  pentacts of  Rossella antaretice (P, LV,
figs. 2, 3) awd other Rossellide,  Antodermolia with mys projecting both fnwards and
outwards from the dermal memloane ogene i Holawites ('L XXTIL figs, 13, 14),
Aplasens (P, XXIT s, 2, 3), and o onphidises in oll Hyalonematidee,

Az hypodermaliv T would note, in the firsst place, those sword-like hexacts in the
Euplectellide, which, with their short diztal rays, vaize the dermal membrne into small
peaks, and are usually surmennted by oan attached floricome.  Hypodermalin  ore
well illustrated, too, by those strong pentacts whicl, inomony Hexactinellida, lie with
their four tongoutinl yays closely under the dermal membrane, and besy a greatly
prolonged proximal, penetvating like a strong peg at right angles to the sarface, more or
less deeply into the subjacent parenchymin The tendeney of these hy poderal pentacts
to evow lwards may be recognised where the axis cross ocenrs in the dermal membrane,
from the fact that the tangentinl roys frequently extend obliguely inwards fom their
poiuts of interseetion, and always lie beneath any other denualin which may be present
(PL. XXXV fig. 1).

To the dermal skeleton 1 eefer finally those spicules which | huve noted as elayule
andd seopubie. These forms arve disposed st right angles o the outer surfice, have the
greater paat of their elongated wniaxial hody embedded in the parenchyma, wsually,
Liowever, reaching the skin or even extending beyond it with their hroadened terminal
portion, which contains the axial cross of tho central counl.  Here, (oo, we molude those
fine raphides which sonetimes ocewr in bundles close to the radial vays of other dermalia
(P1. XCIL fig, 2; P, XULL fig. 2),

Where the skin is mised wbove the rest of the parenchivmg as an indepondent plate,
the spicules of the devmal skeleton ave either coufined to this plate without being con-
tinued on the outer side of the subjacent parenchywn, eg., in Semperelle schultzer
(PL LIL fig. 3), and in Heweetinella {ate (PL XCV. figs. 1, 2), or they ocenr not only
o the independent skin plate, hut also on the outey surface of the pavenchiyuma, which
then exhibits u special layer of skin, as in Ewryplegmia aurviculire (P, Ol fig. 3), and
Myliusic zittelii,

Greistiviliae,

Relutions similar to the above are exhibited by the gostal skoleton which supports
the gastral snrface and funer side of weny efferent gamals, and which, in some cases,
appedrs at the osenlar border a5 a0 divect, and but slightly altersd continuation of the
dermal (PL XXTIL fig. 14; PL LXVIL fig. 1), The difference between gastralia and
ilermalia ig, however, wsually distinet cnongh (PL XAV, fie. 3), and the boundury

=
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between the twa bs gencvally sharply defined by the peculiar spieales—narginaiin—of
the eseular ovifice (I'L AXAVITL fig. 1),

As i the dermal skeleron, so bere. wnder the move superficial, deaper spicnles oeear,
that is, spieules further romoved o the ey honnding saeface, and more comliddiad iy
the parenchymi,  These e stiong Loxacts or pentaces with theie eadial vays disposed
at right angles 1o the i snefiee, and with the fonr ernciate nisverse mys paallel w
the same (PL XXIL figs 2, 5).  In havmony with the toem lypodesmalin, these may Lo
Nesiguntend Bypogeestredic. 1 musg, lowever, note that hypogstialio ave often wanling
where hypodermalia ave present, and the same is trac of other typical spicules ke
fovicomes, awphidises, clavole, seopulee, &e. It may be laid down ag o mule thot
the apicules of the gestml skeleton resemble the devmalin of the same Sponge in
getieral choretors, bt not i (heir special development,  dimensions, aud  the  lke.
Thus, for cxmnple, the il axis i one or two vays in the gastealin 1s frequently
well developed, while it s alsent in the demalia, and =0 hesoots in the gastel
membiane e often contrasted with pentacts in the devmal membpave (PLLEVITTL
hig 2).  In other cases the free vay s short and broad in the dermal pinuli, but long
and thin in the gastral (PL XXV, fig 3). - Where the demual elival exhibit a kuob-Jike
extremity, the corresponding  mastrulin: Lave loug anchor-tecth (PL LXXY, fig, 2).
Dormal scopulie with pointed reoth are contrasted with gastial scopule with button-
like teeth (Pl LXXVIL fig. 2}, and o0 on,

Az phe dermalin of the outer skin do not vsually pass duto the afferent subdermal
spoces and canals; so the gastralin do wot, az o rule, poss from the fmner skin bounding
the gastral cavity o the efferent canals (P, XXL fie. 25 PL LVL lig 2).  In not a
fuw Hexsaetinellido, howevir, there 15 a l]uﬂ:lulmn:ml. of peenline caneleriee, which lie on
the muner suvface of the effent canals, and appear to be a continnation of the gastindi;
whether it is thaty iu the absence of o special continuous gustval skin, the efferent cannls
open direetly with lavge ovifices into the gustral space; and the gasteal skeleton simply
enters into the cffevent pussazes (Pl XXXV, fig, 25 PL OXXXVL fig. 1), or that o
apreeinl gpsteal skin oneloses the gastral space with o will-developed guﬁtrtl.l sholiton,
while the efforent passages arve, i addition, provided with simlar spicnles—eanalana
(Pl SEVL fige 1), The canalwin weo usually present only in the wnin stems and large
branehes of the efferaut canal systom, but ave not continued into the ultiwate blmd ends
(PL XXXVIIL fig. 1).

Maveuchymalio.

While in the devaal aud gastral skeleton there s ilways o very distinet aud fypical
agrectnent i the position and mevngement of the spieales; this is not e etse eviryw liere
with the pavenchyimal skoletow. 1 think, Dowever, that beve also cortan stuple v lationz
mny hi recoguised as original, from which the less veaular have beon seeondarly developed,
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On the supposition that the arrangement of the parenchymalia will be least modified
where the original form of the Sponge is a thin-walled sae, aud the typical six-rayed
condition of the spenles most distinetly peesist, 1 will start from soch conditions as
ocenr in Holugeus and Foapren,  Here the chief supporting framework of the parenchyma
18 formed of Luge vegular hexaets, which ave disposed at right augles or parallel to the
bounding surfaces.  These forms, which may be termed directalio, simply lie in the one
cage with theie corresponding vays apposed to one another (I, XVL fig. 25 PL XVIL
fig. 2), while m the other they ae closely nnited nto a rigid bamework (Pl LXXTIL
fig. 2; PL. LXXVL fig. 5). '

The invarviably six-rayed apicules, whicli are concerned in the formation of the
continnous  dictyonal-skeleton, and which 1 eall dictyonalio, are always distinetly
recognisable as sueh, for even when they have not beeome connecied into a regular cubieal
meshwork, but ouly m an evegulor manuer, they are veadily recognised by their axial canals,
This 15 not the case with the spicules indicated as prineipalia, which form the chief
supporting framework of the parenchyma in the Lyssacina, for these, like the dictyonalia,
do not retain their typieal position, and further, by no means always exhibit the six rays,
being frequently reduced to pentacts, tetracts, or even indeed to simple diacts,  Thus,
i Euplectella aspergilluny, for example, tetracts oocnr in the formation of the quadrate
lattice-work on the muer side (PL 1L figs, 2, 5), while i Euplectells suberea (PL V.
fig, 15) ani in Euplectella nodosa (PL X1V, fig. 2) pentacis oceur for the same purpose
and o the same positions; v Ceateromorpha, Rhabdocalyptus, wnd  Auwlochone,
numerous strong dincts ave found both in the body and in the stalk,

Closely appased to the strong vays of the principalia slender clongated spicules
frequently ocenr, with two or three vays, but seldom more (Pl XVIL fig. 6). These |
would eall comatalic.  They are sometimes straight and parallel to the corresponding
ray of the principal spiculy, but they nzually extend in a winding aud wave-like manner
on or round the onter smfoee of the prineipal,

I rvegard to the position of the pavenchymalia, which are found more or less
abnndantly between the dictyonalin or the primeipalin and their attendant comitalia,
few general points can be noted.  While elongated spicules of this category frequently
run at right angles to the surfuce (as the uncinata of many Dictyonina), oy ave disposed
i any other way with complote vegulanty, very nuwmerous, small, erowded spicules
aftens vecur, like the small bexacis, the rosettes and their devivatives, which are ulmost
ulways seattered quite irregularly in the parenchyma,
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NOMENCLATURE AND TECIHNICAL EXTRESSIONS.

Devmad swembrane—The extemal limiting membvane, through the pores of which the
water enters the body,

Devinal pores—"The lorgo and small pores which perforate the dermal membrane.

Subdermal trabeenla.—The doliente strands of tizssue which form an hregular framework
extending between the dermal membrane and the chamber layer.

Stubdermal  trabecular space—~The space between the dermal membrane and  the
chamber layer, and purtly traversed by the subdevinal tmmbeeular fraomework.

Chevmber lger—"

e move or less foldud fayer of adjneent eilintod chambers,

Connecting awmibicine.—The eontinnation of the chamber wall, stretched between the
terminal openings of the ehambers,

Chamber pores.—The small round apertures in the chamber wall,

Gitstred mombraie.—~The internal limiting membrane diveetly sumonnding the gastral
Spiiee,

(rastral pores—The pores of very vared size which perforate the gastral membrane.

Subgastral trabeenle.—The delicate strands of tissue whieh ave nnited uto an ivegular
framework, extending between the chomber layer awd the gastral membrane, aud
also frequently into the effevent eanals,

Subgustral trabeeylar spuce—The spaee between the chamber layer and the gastral
membrane, which is partly traversed by the suligastral trabeenlar framework.

Terminal sieve-plate.—A  sieve-like perforated plate, which extends over the bread
terminal opening of many tubular or cup-shaped Hexaotinellida

Lrapietal gaps.—Aperiares over the whole external wall of the Sponge, through whiel
the space within communieates divectly with the smronuding mediun.

Mewbrane of the purietal gaps—An ivs-like, civeular membunie stretched aeross the
gaps, with eirenlar bands of museular fibres, by means of whieh the erifice may be
narrowed or entirely shot,

Caverang plate—A porous plate whieh survonnds like o capsule the body of some forms
with tubular framework, and which is nnited only to the terminal osenlar opeuing
af the tule.

Spiculuwm—Every independent and oviginally izolated skeletal element,

Principed vay—The primury wuy which springs divectly from the centeal nodal pomt of

w spaeulo,

Terminal 7y —The braneh or secondary ray springing from the outer end of o
lli'i.lllu.'i]'rlll.

Ilexact, pentact, tetvact, tpiaet, dicet, moniet.—Nouns oud ndjectives nsed to desiguite
the spicules aceording to the number of their prineipal mys.
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Regular hevoct,—A hexact with six rays ot right angles to one another, of equal lengil:
ol of siilar forn,

Owyliexact. —Hexact with vays running out to o point,

Sphaeroheract.—Hexact with sphenieal terminal kuobs

Dircoliervet.—Hexaet with o tranaverse dise ot the end of cach ray.

Rosette o hevaster—A liexaet with equal termial rays.

Oryheaustei—A  yosette with straight or bent terminal rays, mnning ot to a
poiul.

tiraphiohexaster—A yosette where the ends of the principal rays bear a hundle of long
fine tevmnal rays o bmsh-like manner,

Spheevoleawster.—A rosette with spherieal knobs at the ends of the terminal eays

Discoleraster—A vosette with transversely disposed, radially symmetiieal dises on the
puter ends of the termingl wys,

Flovicome.—A rosette with S-shaped terminal rvays, which arve amanged wm o whorl
like the petals of a lily, and whick pass at their outer end itp & thickened
terminal plate, arched outwards, and provided with external marginal teeth or
claws

Plumiconie—A vosette with snmerous S-ghaped terminul rays, whose external curved
cnddz form several tiers, one npon another.

Pinulue.—A pentact or hexact in which one wy beanrs oblique lateral toeth or prickles,
presenting a resemblanes to g fir tree or fir cone.

Soopule.—A fork-like spicule with & lonyg straight stalk passing ot one end into two or
more teetle.

Amphidise—A diact, at ench end of which a convex expausion ocours, which bears six
ar wore backwardly bent marginal testh.

Aneora.—A rod-like spicule at one end of which two, or several whorled, transverse
aptkes ocenr, which ave bent backwards like hooks.

Uneinatun.—A steaight vod, poimted st both ends, and beget all over with barbs point-
ing in the same divection.

Clerviles.—A rod which benrs at one end n elub-shaped or trmuaverse diseodal expansion,

Prostalic—All the larger spicules which project far beyoud the outer surface of the
hody, and which way be veadily scen with the naked cye.

Besatli,.—The prostalia which projeet downwards from the lower end of the body, aud
whicle form the basal voot-tuft by whick the Spenge is fixed in the mud.

Plewralic.—The prostalia which peoject heyond  the onter swiface of the lateral portion
of the hody,

Mergrnadie.—The prostalia which project in weeath-like arangement vound the osealar
margii,

Devinelio,—All the spiewles which stand in a definite relation to the external skin,
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Awtadermalic.—Dermalia which he either completely, or at least with their axial eross,
in the devmad membrane.

Iypodevmodie—Dormalin which lie with theiy tangential tays more or less closcly
benentl the dermal mom brane.

CGastralioe —AN the spicnles which stand in a definite velation to the gasteal mein-
binsine,

Autogastralic.—Gastinlia which lie either completely, or at least with their axial cross,
t the gastral membeane.

Hypogustralie.—Castialia. which lic with their tangentiol ways close beneath the mastral
wemnlisane.

Crpelirio,—Spioules whose asial eross lies in the membiane which lines the offevent
conals

Picvenelynoelio.—All spienles which are confined to the parenchiyma of the soft parts,
and which helong neither to the dermal wor to the gostral mewbrane.

Dictyonalic—The pavenchymalia which become fused to form the continuous skeletal
framework of thi Dictyoning.

Prineipalio—The more or less strong parenchymalin whicl, in certain cireumstances,
hecome fused by siliccous matter, and which constitute the supporting framework
of the Lyssacing,

Congiteelion.—Thin parenchymalin which are very elosely npposed to the prineipalia.

Lutermedio.—Parenchymalin sitoated betweon the principalin or dictyoualia,

{200, Cmaly, EEN —PART LiL—1886,) Ggg*






DESCRIPTION OF GENERA AND SPECLES.

Urder HEXACTINELLIDA, 0. Somivr, sen TRIAXONIA.

Sponges with very loose soft tissue, in which the spicules ave eitlier isolated or united
Ly u siliceons cement into o connoeted sheeons skeleton.  The spienles belong to the
trinxial type, or are readily devivable from it,

Suborder I. LYSSACINA, Zittel (Pls, L-LXX.; PL CIL).

Hesaetinellida in which the needles either remuin always isolated, or ave patly
subsequently united in o vegular fashion, often forming strands bound together by
siliceous cement, or ladder-like trabeculs, by means of numerous synapticnla.

Tribe I. HEXASTEROPHORA, F. E. Schulze (Pls. I-XXVI,; Pls. LITL-LXX.; PL CIL).

Hexasters are always found an the parenchyma. The chambers are elearly marked
off from oue auother, aud ave thimble-shaped,

Famuly 1. Burvgcrenuip & Groy (Pls. L-XX.; PL LXX.).

Saceulnr or tubular Lyssacing, in which the inferior blind extremity is either rooted
in the mud by means of o toft of fibres, or fixed by a compoet base on a firm sub-
stratum,  The relatively thin lateral wall is in some genera perforated by round or
irvegular apertures or gaps, more or less vegnlurly arranged, while in others it is vou-
perforated.  The teansvorsoly trnneated or dome-like upper end is gonerally (everywhere )
covered by a perforated sicve-plate, and is bordered hy s wreath of freely prajecting
margingl spicules (marginalin), or by o enff-like fringe, - The outcr surface of the lateral
wall —apart from the gaps—is either nuformly smooth, or exhibits ridge-like olevations ;
sometimes it is tiehly foenishod with vadially projecting spicnles,  On the funer suface
there may be ohserved —apnrt again from the gaps—frvow-like grooves in move or loss
regular arrangement.

The pavts of the skeleton are cither entively isoluted, or partly unitel in oo irvegudar
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mwanner into oocontinueus huwework,  This Tusion s offocted liv o process of conenting
{saldenng), or by menus of syuapticala,

The dermad skeleton is fornwd of sword-like hypodermal hesqots, of which the juo-
longeil prosimal eays penctrate the pavenchiyms at vight nngles to the surfiuce, while the
shorter distal wave rmise the onter skin futo a conieal point, and cither hear on their tips o
protruding foricome, o ave suroundod by several freely projecting pointed disera.  The
four tongential pays of the hypodemmalia, which stand at right angles to one auother, lie
just bulow the sieve-like pecforated skin, and form by vegulur apposition of the corve-
aponding rays o quadrate network,

The gustral skeleton §s similudy formed of hypogasteal hexacts or pentacts.  The
prolonged distal vay entevs the purencliyng at vight sngles to the gasoral surfuce, while the
-:}plmsit{z proximal ray, when fully developed, raises the gastral skin in an internal point,
and also, in «ome cases, bears on its end o floricome. By the closoly apposed tangential
rvays of the hypodermalia o quadrate lnttice-work 18 formed for the support of the wasiral
skin.

Lo the parenchyma of the body, in addition to simple hexacts and their desvatives
with a smaller number of xays, nnmerous rosettes ocour, chiclly oxyhesastors aud
digeohexusters.

The chambers, which lie close to one another in a very much folded single layer, have
a simple saocular or bechive forms lu their thin walls ean he seen the elegant quadiale
network formed From the snastomoges of the cilinted cells, and heve and theve o o
chamber pove.  The delieate trabeeular framework, which extends on the one hand hetween
the outer skin and the chamber layer, and on the other, between the Intter aud the gastral
wembrane, 18 abundantly penetrated by the Ineone aud caual-dike apertmees of the -
current and excurrent canal syatem ; but besides this, there extimds everywhere, hetweey
the openings of the chambiers, o thin net-like layer, i which oomerous oxyhesasters lie
embedded.

According to the presence or absence of panietal gaps, I have estublished two suli-
fumilies, nomely, the Bupleetelling with, and the Tlolascine without gops.

Subfamily 1. Everecrenums (Pls: L-VI; PL XIL; PL XTIV, figs. 1-3).

Euplectolliche, in which the Interal wall is perfornted eithor by more or less regularly
arranged eiveular gaps, with o membranons margin owl eirenlor museles, or by irregular
angolar apertures.  The sword-like hexacthypodermalia bear a Hovieome at the end of
their distal rays.  The hypogastealin ave, as a rule, simple pentacts withont o proximal
sy, bt here oml theve hexacthypogastralia also occur, with o floricome at the end of
the principal ray, The coutral type and hest sturtig-point for the study of this
sulifumily is the gewus Euplectello,
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Genus 1. Buplectelta, Owen (Pls L-V1; PL XTIL figs. 5-7; PL XIV. figs. 1 5),

1841 Owon, Teoe Zool Soa. Londs, wal. bx. pp. 3-5

1843, Dwim, Trons, Zodl Soe Lond.wolo 15t (3) pp. 200-206, dnin xii
1817, Toulimin-Smith, Aun amd Mag, Nat. Hizl, ser. 3, vol, xx, p, 176,
1857, Chweny, Trane Tinn Soe Lomli volo kit (23 117

1858, Towerbank, Tl Trans., vol oxiviii (2) o 270

L&A1, Elreulwng, Mogatabot. (L e predes Al 4 Wiss: Borling 1, g 448,
1862, Dewerlank, Pht, Teans, voll olie 12} p. TH7.

1864, Mowerbank, Monogeaple Prit. 8pongiadm, vl 1,

1RGE, Cray, Aun. ol dug Nat JHet,, act 3, vol xvifi, 187,

LEGT, Howerbank, Proe Zool. Sob. Lond., py 18, 351,

LE6Y. Gy, Prog, Lol See, Lond,, p. 422,

1865, Semper, Arcliiv £, Nalargesch, vol, xxxiii, 1, p 8L

1888, Gmy, Ann. aml Moz, Nab. 15st, sr, 4, vol, i p. 16).

1368, Gray, Ani aned Moug, Nal. Hisl, sar. 4, wol. 1 . 973,

EB6R Mawshall and Hlerklots, Archives Néerlundnises, i p. 435

1868, lane, Telwr Eupleetslls nspergilinn,

1809, Moare, A and Mag. Nab Hist., ser 4, volodii g 196,

1809, Boworbnnk, Prov. Zoel. 8o Lond., p G6.

1871, Cartor, Ann and Mag. Nab Hials, st 4, vol, vl jo 330,

1872, Giay, Ann. and Mag, Nab, Hisl, ser. 4, vol, ix. i 2 SR ) IO TH L
1873, Carter, Anm anid Mag. Nabl Thst, ser, 4, vol. sif p, S48,

1673, Wyville Thomson, Good Words, July, p. 510,

1874, Th. Higgin, Aun, pud Mag. Nat., Hist,, sor. 4, vol, xiit. p, 44,
V870, Bowerbank; 'roe Zool, 8o Lomd., p. 272,

187D, Marshall, Zeitechr. . wiss Zool,, Bl xxv, Suppl, 1o L2,

1870 Willimmes-Snbm, Zettsehr [ wiss. Zool,, Tl xxvl. p, Ixdii,
1876, Marshall, Zeilschr. £ wizs. Zool, Bl zxvin po 115,

1877, Wyville Thomsen, The Atlantie, p. 135,

1878 Clinomoy Nutaral Tistery of Euplectolls szporgillnm,

1859, Mozeley, Notes ly - Natuzalist on the Challengenr,

187%: Ajemssiz, Bull. M Compe Look, wol w

1880: 0, Behdidl, Bpengien des Musbusets von Moxieo, val, i pu 60,
1880, F. E. Scholee, Travs. Roy. Boe. Edin., vol. xxix, (2) p. 661,
1EE). Wilkfield, Xuers donrm Sed, and Arts, Tuly o A nyust,

1SEL, Milne Edwanls, Cowpitos rendus, L xelii. pp. 8740, 551

1881, Waleott, Amur, Joum, Sell and Avts, vol xx3i pp. 894, 395,
1885, Filhol, La vie au fomd des mers, po 282,

History—Afver o preliniinory commnuication whieh appesred in 1841,' Owen pub-
lished v 1843 the fivst acewrate descrption of Eplectella aspergitlum®  Tn this sonie-
whit bedef, but precise aud clise desediption of a well-preserved skeloton from the PLilip-
pines, the structure, os seen by the noked eye, or under the magnifving power of o siple
loms, is 50 thoroughly wvestignted that Iater observors have bid bt Llittle to adid o it

As the most essentinl ddifforcnce betwoen Lis  Buplectella asporgilla wnd - the
Leyoncelluny specioswn, Quoy and Guimard, Owen emplusises the et that i Eqpfectella

¥ Fron, Zonty Soe, Bmali, woll tx, pp 4-5,
B Prthee, Simb Sop, Lanik, vol. il P 2R-a0, pl 2l Ind
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a tramzverse, slightly convex sieve-plate clases that end which he vegarded os the inferior,
while Meyoneeflivim specioswm appeared to exhibit o simple nfevior extremity.  Further,
as he el fusedvertently read the wond Meyoneelliom Aeyonelbim, he maintained that,
even if thieve was o generie weveemeont bhetween his Sponge and that descrilied by the
French investigators, yet the name Aleyoneflum must he changed since it had been
ull'i.'ml}' hestowesd by Lonseek on o Devozoon,  Owey alen crred in mg:lru?_iug Meyonellim
elatinosunt, Blainville, as synonymons with Afegoncellvin specioswm. Quoy and Gaimand,

In o paper which appeared in 1857, Owen (escribed o second species of the sume
cennz undor the title Enplectell cuewner.  This be distinguished from  Euplectella
aspargitlom by its barrellike form, by the absence of the obligue ridge and of the cuil-
like collar at the extremity, which in this species 18 truncated and elosed by a sieve-
plate. The single specimen upon which the description was based was presented to
Chptain Etheridge by the King of the Seyehielles,

The generie chavacters of Bupleatellie, which were more definitely formulated in this
than 1 the previous memoir, are as follows :=—* A eylindroid hollow form of body, elosed
ot the wider end by an imegular network, and at the namow epd by the terninal tuft of
fier filnwents into which the pariotal filiwes are there vesolved.  The parietal filwes, or
those that constitute the wall of the evlinder, are regolarly disposed, and intorsect sach
other at definite and nearly equal distances throughont its extent, They consist of
longitudinal, transverse, and oblique fibres, the latter being of two kinds, winding spivally
ronnd the eylindor, but in opposite divections.  The longitudinal and transverse fibires
are the thickest ; they mwv arranged et intervals of firom one te two hues, nverngmg one
e and o balf apars, and divide the eylinder wall into square spaces of about the latter
digmeter.  The longitudinal filees are external to the fransverse ones, 1o which they ave
bound by the obligue or spiral fibres; these are, some external, some internal, to the
others, and they close by thelr decussation altervate quadeate intervals between the
longitudingl and transverse fibres,  The angles of the alternate open squares are
mterseeted by finer g less vegulnr obligue fibies; which veduce their aven wore or less
to o eireulae form."”

The faet that, in the specimens on which the deserviption of Eupleetelle cveviner was
haseel, the tuft of bug siliccons spiculeas included o number of forvign hodies, led Owen to
believe thot the fixing of thiz sponge, and alse of Euplectella aspergilliom, was vt
pifected by mems of a sieve-plate, but by the long hai-like tuft ; and aeeordmgly, that
the natum] position was the fnverse of what he hod formerly desaibed o regard o
Lluplectella aspergillins.

A teetise by Bowerbauk, which appeared in 1858, contained a detailed description
of sponge spienles,  In (his memoir sevoral of the Deantiful microseopical spicules which

1 Trane, S See B, oval. sl (83, ppe 117134, plq XN
# Ui the Anstewy nod Fliysiology of the spengiadiey, Phil Truns, volocxlviiic p 200, pla: xii—vl,
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lie seattered in the soft tissucs of Fuplectello aspergillum and Eaplectello eucwmer ni
deseribed and heured

I Max Sehultze's well-kuown vesearch, * Uchier Hyalonema,” publisled in 1560,
there are also some observations on Fuplectella spievles. 1t Is interesting to wote
that Schultze recarded Aleyoncelhon speciosuny, Quoy and Gaimard, as identical witl
Fuplectella vspergillum, Owen, The sume view was held by Bowarbank, who in 1862,
in his third communication On the Austomy and I‘h}'ﬁiulﬂgj‘ of the Spongidie,'
regonded it as indisputable that the older generic name eyoucellum of Quoy and
Gammard ghould replace the nume of Fuplectelte given by Owen.  Ho himeelf, howover,
inconsistently employed not the specific designation specivswm but  aspergillum,
Lustead of adopting the generie dinguosis proposed by the French authors, Bowerbank
preferred the following sommary of the chuaeters of the genus AHogoneellom —* Sponge
fistulate; fistuls single, elongate, without s massive hase.  Skeleton primary fasciculi
radiating from the base in parallel, strnight, or slightly spival lines; sceondavy fasciculi
at right angles to the primary ones.  Oscula congregated, with or withont a marginal
boudary to their arvea.”

Lo lis Bratish Spongiade (1865), Bowerbank figured and deseribed different parts of
the skeleton of Meyoneellum. aspevyillun, Aleyoncellum corbicula, and & new but uot
minutely desevibod species, Aleyoncellum sobustum, Bowerbank (strictly cLleyoncellum
robusta).?

In a short historico-critical paper on Venus' Flower Busket, pulilished in 1868,
Gray maintained the identity of Aleyoncollm spectosum, Quoy aud Guimard, and
Euplectella aspergilluin, Owen  Since the designation Aleyoncellvn was first employed
as a generic name for o caleareous Sponge (dlogoncellun gelatinosian, Blamville)
by Blainville, Owen's generie pame Euplectelle might be preferved ; but the original
specific desicnation speciose of Quoy aund Gaimand should be wnestored, so that this
beautiful siliceons Sponge should i future be ealled Euploctelle speciosu, Quoy and
Gaimard,

In the following year, 1867, Gray deseribed the strocture of the skeleton of a young
gpecimen of the same species,'  He vefus the bent forn of the tubes to the presonce of
Crustacea which appear coustantly e the interior.  Euplectella eucimer, Owen, s ot
regarded as o distinet species; but ouly as o form-vaniety of Euplectelle aspergillvm,
Owon.

During his stuy in the Philippines Sempor ind opportunity of examining numerons
apecimens of Euplectelle aspergifium, He questioned the identity of Heyoneeflum
speotosum, Quoy and Gaimard, and Euplectelle aspergithom, Uwen, amd wished o

VPhL Trans, vol, elil, p, 1103, ¥ foe oit), s 357, 358,
F el nn. wrsed Mg Nab,, ffoe eer. 3, voloxviil . S50,
Asn, woed M. Nato Thit, ser: 3pvol, ik, ppu 4L, 135,
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vestore the latter desionation.! The erustacea that constantly oeenr in the large lumoen
of the tube, Bampoer identified as o Palkemonid, aloug with which there froquently oceurs
an imolated Aege, wed by hin Lege spoigroplate,

In the same year (1867), v his attempt to form a general system of the sponges”
Aray erceted an order of “Acanthospongin" in which “spienles of more thin one form or
lind" nppear * in the same sponge,” and to this be referred, among others; a speeial family
of the Euplectellides with the following chameteristics :i—* Sponge tulmlar, skeleton
compesed of longitudingl, transverse, and obligue bundles of apicules, intersecting cach

other and forming a network.  Sercode mueilaginous, stndded with many myed stellate
apiedes”  To thia family Geay also veferred, in addition to the genus Euplectelle, two
other new genova, Corbitelle and Hoterotella, which differ from Euplectelle chicfly in the
ahgeten of the regular longitndinal and  civenlar disposition of the fibrons skelotal
strande. The diagnesis of the genus Evwplectelle is given by Gray?® as follows —
“The tubes regular, gradually wider ahove, formed of regular longitudinal and transverse
handles of Gliform spicules, whicls are crossed in s oblique. diveetion with more slender
fascicles or separate Dliform spicnles, ond  strengthened externally with trausverse or
obliguely raised ridges; the upper ridge forming a fringo at the top of the tubes, hetween
the edee of the tubies and the weegularly netted Tl Sarcode thin, studded with many
rayed stellate spienles, with long simple or trifid rays, or with short rays divided at the
cud into several converging rays, forming a bell-shuped servies.”

As specific examples Eupleetello aspevyillum, Owen, and Euplectello euermer, Owen,
are eited,

In 1368, Ulans published a detailed vesearch on the aechitecture, formation and
sirneture of the skeleton of Fuplectelle wspergiftum, Owen® The different forms
of spieules are intimately described, and the fusion of certuin groups by the deposition of
aihiceons lunello is demonstrated.

lu Bowerhank's eritique on Gray's arrangement of the Sponges,” the separation of the
family of the Eupleetellidie from the “ siliceo-fibrons sponges ™ is eensured, since their
skeleton is ** truly siliceo-fibvous.”

A new Japanese species belonging to the genus Euplectelly hns been described Dy
Herklots and Marshall® nodey the ouwme of Fuplectelle owend. It 38 choraetorised Doth
by its saccalor form, which gradually diminishes upwards, and by n peeuliar arvangement
of the vound parietal pores, with which variations 1 the skeletal structure are associgted,
In this species there is no comenting of the long siliceous spicules inte longitudinal
fibrous strands, and in place of the outwardly directed oblique ridges there are downy
ailiceons hairs covering the surface

L drhin f, Natiergenehy, vol. 1, pp. 84-88, 1867, * Prog, Zool oo Lond., pp. 402-508,
¥ Ler. nits, pu D28 il eber Buplectebln aspergillnm, j. 4, 1868,
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In an avticle on Sengperellie (Hyedonema) selpdtzii (1869), Gray also expresseld an
apinion on the relation of Euplectell cuerner, Owen, and Fuplectella aspergiflam 1le
saidl :=—* The difforent shape of the body of Euplectollcn vapevgillua andl of Euplectolln
eucwmer may indicate that they grow in different situations and circumstanees. Eiplee-
tefli cueriner most probulidy grows in the wud, kept in its place by o mooring of stones,
as higneed in Profussor Owen's plate. The corved form of Euplectello vspevipllnm would
lead one to believe that it most peobably grows on the side of o perpendicular rock, Tt
[ have no proof thot this s the case, except the form. [f at grew from a horizontal
surfuce, the top of the tnbe or cloacs would not be uppermost, and the Zuplectelle would
not be iu the npright position natural to all Sponges and other auimals and plangs that
live on the bottom of the sea.”

With regard to the habitat of Euplectella cspergillm, Owen, a communication pub-
lished in the spme year, 1869, by Thowmas J. Moeore,” is of interest. He communicates
the acconnt given hy o certain Coptain Morgan, who observed at Zebu (which is at
thstance of three nantical miles from the village of Talizay), the capturing of * Regadera "
Ly the watives, On the two extremities of the transverse beam of o large T-shaped irou
apparatus, a long bamboo red with pumerons iron looks is fixed horizontally on each
gide.  This apparatus 13 let down npon the muddy ground at a depth of 130 or 135
fathoms, and is dragged over the hottom by the boat, which is carried along by the ebbing
tide, until the fisherman observes that something hes been caught,  On pulling it up,
some Regaderas ave usually found to have been canght by the hooks. These are at
first dirty and of a yellow colour, but after maceration in fresh water they aequire o
beantiful appearance.  The root tuft of the Spouge remained in the soft maddy or sandy
bottom, while the eotire upper tnbular portion of the body projected freely, and its
truncated terminal surface “turned itself towawds the setting swn.”  Another verbal
compinnication made by Captain Moryan to Moore is also noteworthy, since, sccording
to it, the natives only capture the Regadera when the boat is earried onwwards in a given
direction, but never when it moves in the apposite course.

In the change which Geay * proposed in 1872 upon his above-mentioned Sponge System
of 1867, he placed within the order Coralliospougime, and iu that section which possesscs
“hexradiate spines in the sarcode,” the family of the Enplectelide, inctuding the smyle
genus Euplecteflu, and he voferred them to that subdivision in which “ the sponge is free,
attached to the mud by numerons elongated filomentons spicules surrounding its base,”
and hus “ small recurved apines at the end”; the ** skeletou heing formed of elongated
spicules more or less nuited by silicoous seeretion.”

The tumily, and ot the same time the somewlst alteved generic chiameters, are now
atated as Lollows :—* Sponge tubnlay, free, formed of bundles of elongatod thrend-like
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spicules placed in horizental, transverse, ﬂlIl.l'Uh!illII[’ directions, aften crossing eacl) other,
forming o more or less nvogular network, and often elosed at the top by s netted lid
formed of slhorter spicules 5 the hase with elongated free spieules terminating in three or
four short spines, by whicly it is fixed to the mud.  The sarcode mucilaginons, studded
with differently shaped spines, some of whieh are wany rayed, stellute, with elavate
arms.”

In the system which Carter proposed ' in 1878 for the Hexaetinellida he did not elass
together the well-kuown forms hitherto united in the family of the Euplectallidee, hut
reforrod Euplectella aspergilhn to one of his three ehief divisions, where the * spicules”
wend “ held together by silicified fibre ™) the genus Hubrodictyon, Wyville Thomson, Lie
relegated to the group whose * spicules " were * held together by amorphous sarcode ™,
while for Owon's Euplectelli euermer, whose spienles ave only nuited in the lower portion
of the sponge by heing comented with siliceons matter into o vigid hamework, while they
remain solated abwove, he instituted, becanse of this character, a speeial thivd division.

As chiameteriatic of Fuplectella aspergilung, e noted that the body was “ tubnlar,
unbranched, and cloged av the extreouty,” This spocific chavacter, howsver, applivs
equally well to Euplectelly cucuimner, Owen, and ta Habrodictyon, Wyville Thomson.
The two species of the latter, Hobrodictyon specioswm and Habrodictyon corbiculi,
although separated by Wyville Thomson, Cuarter thought it neeessiry to unite in oue
species, Habrodictyon or dleyaneetlion speeiosiii.

In 1874, Higgin® deseribed the skeletal stencture of o specimen of Euplectello
wspergiltiens preserved in the Livarpool Free Museum; which had already, on an earlior
occasion, been inspected hy Wyville Thowson during his stay in Liverpool, and was
referved to oo letter from the Clallenger in Goold Wouds, Fuly 1873, p. 510. That
communieation by Wyville Thomson tan as follows:—* Several samples of Ewplectella
very elosely allied to the Philippine species, if not identical with it, eame up in the trawl
off Cape St Vineent, and gave us an opportunity for the first fime of secing this Sponge
alive,  Dr. )L B Gy writes to the Anuals and Magozine of Natwml History that
specimens have been received of Eupleotello aspergilluny in spirit, and that in these the
glussy framework i antirely masked by n soft brown corky coating of surcode.  Onr fresh
spocimens cutively bear out Dy, Gray’s description. Tt would be ditfienlt to imagine thut
the thick, somewhat clumsy, hrown tube, perforated with irregular oponings, contained
any arrangement of support so delicate and symmetrienl.”

* Althongh the forms of all the spicules, down to the most minnte aud complicated,
are idenfical, the wall of the tobe in the Ewropean specimens of Euplectells s not
cohieveut as in most of (he Philippine examples.  The oviginal spicules of the skeleton
remain sepatate from one anotlicr, and do not bhecome soldered together. One would
think that this would be at all events a perfect specific distinetion, but one or two of the
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specimens of Fuplectella aspevgillon, partieularly one i the Museum of Liverpool, are
in this condition, and L am not yet prepared to say whethor all may vot be thos soft at o
particulor stage of growil.”

Higgin found that « rigid, finaly united, siliceons framework was only present on the
under portion of the sponge, while the npper pact appeaved quite plinkile. In the uferior
portion the skeletal spicules were provided with o siliceons sheathy, and were fiomly
conpeeted by means of this; above, on the other lhund, this union of the spienles was
entirely absent.

Aceording to Higgin, large fourwayed spienles form o fundamental quadrate network.
The arms of these spicules He in exoetly longitudingl and transverse divections, and are
apposed to one auother, The arms of the cross spioules, which are gbout 2 em. long,
stroteh awross three or four meshes, and the longitudinally directed pms are still longer.
Ulose to the four-rayed spicules (and united with their joms in g bundle-like manner),
are suuple, long, rod-like needles with thorny ends. The long arms of the three-rayed,
andd less frequently also of the fow- or six-rayed spieules, are employed in the formation
of the obligne fibrous bands,  In these spicules two approximately equal arma extewd in
one straight divection, while the third, or the remaining two or four svise transversely,
cither strmight and ot vight angles, or slightly beut.  The spindle-like swollen extremities
of the arms are thickly covered with fine spines.  In the descrption of the simple spicules
Higgin does not add anything to the rescarches of Claus and Carter, hut corroborates the
opinion alveady expressed by Semper, that the entive skeleton of Buplectella aspergillim
always eonsists in the young state of isolated spicules, which, only at a lster stage,
become partinlly fused, and more or less firmly united by the deposition of layers of
siliccous substance. This process of fusion begius in the inforior portion of the lattice-
like tube.

A communication by Bowerbank ' gives o more minute account of the arrangement of
the loose spieules i the tissue of Euplectelln aspergilhom.  There is here to be voted an
mpartant advance in onr knowledge of the dermal skeleton.  Bowerbank first vecognized
that, for the support of the dermal layer, the whole surface iz provided with a system of
radinlly divected, Hovet-like, six-rayed spicules, and that each of the eentrally direetod
longest rays of these is apposed to o more deeply scated sis-ruved spicule, while the four
Jateral rays ave applicd to the corresponding lateral vays of the four adjoining spicules of
similar formation, and thus form o vegular network of approximately equal quadrate
meshes, while the distal pay, which is of about the same length as the lateml mys,
projects adially outwards,  Each of thesa freely projecting, rdial, disial rays, hears
terminally one of these alogant structures which are designated by Bowerbuuk * fluviccino-
hexradiate spienles”  These appear in no other vegion of the soft body of this spouge,
aud are regarded as protective wenpous ngainst small worius, & The quadrate meshes

V -Prog, doal. Soe. Lowd,, p. 503, 1876,
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of the skin skeloton are said to be completely closed by a thin transparent membrane,
mnd in the Tatter, groups of small * guadrifurcate hexvadiate spioules " ocenmonally ocenr.
In the mterior of the soft body Bowerbank thonght be could perceive numerous
“gemmaolie " surrounded by o simple membrane.

Ly Marshalls vescarch on the Hexaetinellida, published in 1875, there is o detailed
account of the Euwplectelle oweni, Mashall and Heklots, from Japan, which had been
already shortly described by Marshall and Herklots, This species is acdurately com-
pared with the Philppine Fuplectella aspergiflvi, which Marshall had also the oppor-
tumity of studying in o young specimen, with as yet entirely unfused spieules.

While there is o great general resemblance in the forms and position of the spicules;
a5 is particularly obvious in comparing Euplectella oweni with Euplectelli qspergiftum,
there never ovenrs that fusion of the mam spicular bands which ocenes iy Buplectella
eesperigitliem when 1t becomes old, and wlich leads to the formation of the elegant
lattice-like framework,  While, moreover, Euplectelle aspevgillum, which s always
mnch bent, prescnts an approximately vonnd tube, continually inereasing i dinmeter
from the hase to the free exeromity, and is provided laterally with 1idge-like, oblique,
outwandly directed elevations, and at the extremity with o cuff, bounding the terminal
sieve-plate, Buplectelle oweni consists of a perfeetly straight tube which is oval in
trmgverse section, and withont external vidges or o torminal cirenlar cofl. From the
broadest part of the tnbe, which i sitnated abont the boundary Letween the inferor and
middle third, the diameter diminishes very gradnally apwords.  The closure is effected
by a sieve-plate which is somewhat strongly arehied outwards,

Sir €. Wyville Thomson * published in 1877, o short description of a new species of
Eupleetelle ( Euplectollee suberea, Wyville Thomson), of which three more or less injnyed
specimens, figured in a woodeut (foe. et p. 29), were collected to the west of Gilunltar,
It may be well lere to repeat the words of the highly respected leader of the expedi-
tion :—'The fine species for which I propose the name F wpleetella subeied, of which three
specinens, all unfortuuately more or less injurad, were taken in the teewl, forms o hollow
cylinder ahout 25 cm. e length by 5 em. i diameter.  The walls are composed, as in
Luplectelle ospergillum, of a fundamental, spnare meshed, siliceons network, bawds of
spieules rouning longitudinally from end to end of the sponge, mud transverse bands
mtersecting theso at right angles,  The aspicules are i some cses straight and smooth,
frequently four projecting knobs vanged ronnd the centre of the shoft of the spienle
show that, i essential form, the spreule s six-rayed, aud often one of the side rays is
strongly developed and projects to o distance of half an duch or wore from the anrface
of the sponge;  The zpicules ave all free from one another, and those composing the
bands can easily be tensed nsundor with o paic of needles,  In this species, ag in
Evplectella aspevgillum, the corners of the squard weshes are filled up, a pale brown
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eorky-looking substance redneing them to round tube-like holes und rising into spirlly
arranged ridees between them ; but the ridges, instead of having a coutinuons glussy
skileton, hwve their soft substauce supported by a multitude of delicate six-ruyud
separate spieules interspersed with the usual miunte siliceous stars awd rosettes,  The
sponge is lirsate, with sheaves of feathormd spicales which projeet from the erests of the
spiral ridaes, and o series of like sheaves of great length roplace round the mouth the
fretted frill of the Philippine Islands form.  The wonth s closed by a very deliente
network of o gelatinous substance supported by sheaves of fine needles. The corre-
spondence in form between its ultimate spieules ad those of Euplectella aspevgidlun
appeared to be so close, that when I fivst saw this sponge [ suspected that it might turn
out to be the same thing under different conditions. 1 am now, however, convineed
thit the two specics are entivoly distine,”  Of importance, too, is Sir Wyville Thomson's
further ohservation —* No commensal Crustacean bos been found in any of the Atlantic
specimons of Euplectella,”

On Euplectelle aspevgillum, Dr, v, Willemoes-Sulun ' also made some notes during
the Challenger Expedition.  Te writes :—** A single specimen of the water-pot-like sponge
was first neeidentally dredged seventy years ago, und this, about thirty yews ago (1541)
fell into the hawds of Owen,  High offers for further specimens were then mude aud the
seeotil was purchased ata high price.  Eight or ten years ago they were still dear, when
suddenly the fshermen, induend by this cireumstouee, discovered in the immediate
vieimty of the ety of Zebu, a place from which they captured Euplectelle i alummduanee
by means of an apparatus, constructed of bumboo rods aud provided with hooks, which
wig pulled along the sea bottom. The sponge lives at this place at o depth of 100
fnthoms in Dlackish soud.  During our stay m Zebu the ship proceeded one day to the
place in question for the purpose of procuring specimens. A bamlioo apparatus from g
fishing boat and 2 small dredge frotn the ship were simultancously lowered,  While,
lowever, the former procured on abundant supply, we got nothing, and only tho foree
of one of the large dredges was sufticiont to tear up the sponges. which were evidently in
creat pumbers, but very finnly implated i the mul A detailod deeount of the
capture of Euplectella asperygillnm by the fishermen of Zobu, and of the apparatus used
for the purpose, has been given by Chimmo in o paper® which appeared independently,
and 15 accompanied by o plate,

With Chimma's acconut, the veport miven by Moscley * of the method and appiratus
of capture cmployed by the fishermen of Zebn, eutirely coincides,

Agassiz® mentions o specimen of Luplectelle from the eollection of Sponges mada by the
expedition in the Carribean Soa. It is probably the sawe speeimen whicl Osear Schanide®
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deseribed i the following year (1880), as having betn deedgod ot Bt Loein o 423
futhoms, and or Granada i 416 fathoms, il which he namel  Eupdectello jovis.  This
species is elosely alliod to Wy wille Thomson's Evplectella suberea, hat (diffors from it i
s lorge prickles, which project froely ontwirds, auwd which, to the wnmber af four o five,
form a ring round ench of the ewveulur pavietal pores, Tt differs further 1 the possession
of o remarkable spicule with o fibula-dike double hook. O, Schmidt also deseribes a
transvepsely cxpanded inferior sieve-plate at the lower end of the tubw, which differs
from the superior terminal plate only in being less firm.

To the Boplectellide O, Sclunidt also vefers bis Regadivelle pheeive, Heptivigio
Jadeifere, and fl’fﬂ‘lf)d{}j'k,‘ﬂﬂl,‘.ffﬂ- tintinins,  In all three the inferor extremity does not,
i% i the genus Euplectelle, vun ont into o basal tuft, but preseuts o tolevably firm basal
portion, which either consists, ns in Hegudeello, of 0 deuse moss growing out into knobs
aud lobes, or, @z in Hevtewipie, of trregularly  Drauched protuberances, or finally, as 1o
Rhabdopectelle, of o stmple stalk with o dise-like terinal plae, which is frilled at the
HLATZHI

While the siliccous spicules of Regealiello plienie do not differ essentinlly in form
from those of Eupleetellie aspergitlum, the general shape and the eotire swchitecture of
the sponge 8 quite distinet. From the massive base o eup arses which is composed at
first of o wneh perforated plate, and further npwards of o Hexible lattice-like network of
obliquelv inferseeting beams with roond meshes.  On the wrvegularly shaped upper
wargin of the cup & spicular wreath projects like o cull.  The terminal apertne is, as in
Fuplectelle, closed by o sieve-plate. Tt is vemarkalle that within the cup of older dead
gpecimens younger forms had sertled, so that two, or sometimes even three, individuals
appedred os if fixed into one another,

On the branched bosis of flevtwigio faleifera is seatod an * hvegulae labyrinth of
cavities with thin membranous walls, which ave supported Ly lattice-like plates of
obliquely crossed rods and fibres.”  On acconnt of the deficient preservation of (he
obviously very brittle upper portion, Osear Schmidt was not able to obtain any definite
idea of the form of the entive sponge.  Among the stliceous spicules which lie seattered
w the soft parts, theve ave, besides gis- to threcaayold spionles and the typical Fuplectella
Horicomes, romarkable heseadinte rosettes with four-toothed terminal nmbels attached
to the idividual arms of the rays, and also rosettes with long backwardly bent teeth on
the terminal umbels, wd especially the structurves called by O, Schmidt ** sickle rosettes,”
i which cach of the six privcipal rays bears cither four siuple sickle-like teeth, or o
liemispherical termingl dise with several whorls of sickle-like teeth,  Rods ocenr here and
there with numerous oblique lateral prongs at one end. . Schmidt mentious also,
delicate siliccous nets on whose cxceedingly fine filunents small terminal hooks awl
terminal ambels are found, but these nets seem to e to be fragments of Radiolavia,

The stalk of Riabdopectelle tintinnus, in older specimens, expumls towards its upper
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end nto a very trregnlar network with targe meshes, so that o lnabyrinth of hollow spaces
is formed.  Amopg the isolated siliccons spicules, in addition to the  well-known
Euplectella-flovicomes, the heanches of whose ruys have a very fine basal portion s an
uubent plate with a toothed wargin at the extremity, O, Schimidt found rosettes with fine
look-like teeth, or with tepminal mubds bearing foar ov moe prongs, and other forms
in which cach of the six principal rays runs out into five tecth which bear on thar
extremitios hemisplierical dises with mumerous strony, recurved, marginal vays,  Of thew
five teeth with their tevmingl dises, the middle one ix always distinetly smaller than the
four swrrounding it. A vemarkable spiral bowsshapod spicole with tmaosverse furrows is
wlso mentioned by O, Sehovidt, and fually the presence of many rayed stirs is noted.

A sl spouge with similar silicoons parts, but consisting werely of a simple tube
apet above, with a loose stilk, and a busal plate which resolves itself at the magin nto
spienles and gpicular Dundles, is described by O, Schinidt as o young Rbcddopectellu
tentinnus, and he has accordingly conjectored that the larger (older) specimens are ouly
the npper portions of similar tubes which had been lost in the dredge.

The fivst reports of fossil Buplectellide have boen made during the last few years.
B 1 Watefield ' fivst deew attention to the fact that the strictures which were deseribed
from the Chemung group of New Yok, the Waverley beds of Olio and of several othor
places, under the name of Dictyophyton, and which wore mentioned in the Sixtcenth
Repart of the State Cabinet of Natural History of New Yok, p. 84, ns “alge of o pecaliar
oy and mode of growtl,” present a certain resemublance to Buplectellid skeletons, sinee
in the wall of the tube Tongitudinal and transverse bands of fibres are seen to bwe nuited
into o petwork with rectavgolar meshes.  Seon after, Witefiold * confimed this view in
grepter detail, and supported it by yeference to o Upeenteenioe dewsons, which Tiad been
described by T, W. Dawsou, pointing out that the heams of the rectangular network
cousist of * fascicles of slender eylindvienl rods or spicules, quite eylindrieal and smooth,”
und that the " spaces between the bands and throads e covepad by o thin fbre, which
is alternately elevated or depressed o the adjoining spaces,”

Dy this communication of Witeficll, Walcott” was indueed after closer examination to
announce, a8 & fossil Euplectellid an organism which he hod fonuerdy deseribed, nuder
the e of Cyathophyeus, as a fossil Alga, of o tube-like form, sud with an coveloping
cont of vetitorw steacture,  He deserilbod © Tovzontal and porpendienlar servies of namow
bhands crossmg cach other av right angles, so as o form o wetwork with rectangufar
inferspaces, the narrow bands heing formed of thoad-like spicede vesting o or oue
againar the other” OF the form deserilod as Cyathoplyeus, Waleott said = "Tle
striliing sesembilance to Luplectella is seen at a glanee, although the conves sutif of
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thie latter genus is absent, nnd the margin curves over and downward on the inside to o
considerable distanee at leazt, how far s yeb unknown,”  Morcover, he crects o specics
with the name Cyethophyens subspharicns, nud adds that “each species preserves the
voruded rim of the civenlar aperture at the summit,”

Charneter of the Genns—The move or less regularly disposed cirenlar parietal gops
are surronuded by o soft membrune provided with cireulnr musele filwes. The tubulor
or slightly swollen body runs out into o tuft of siliceous fibres at the narrowed inferior
extremity, while the npper, transversely truncated end is elosed by o flat or outwardly
copvex sieve, and bounded by a thickened border, which ig continned into o wreath of
spiculos, or into a enff-like fringe.  The lacger pavenchyma spicules have ju the lutor nge
a tendency to fuse together, and in adult specimens may unite to form a continuous
framework. :

The groundwork of the whole skeleton is o system of intersceting longitudinal and
circular siliceons strands, which consist of the prolonged vays of strong hexacts, pentacts,
or tetracts, and of the apposed thread-like, thin, comital tetracts, trigets, and diacts, The
intersections of the fibrous strands forn quadrate meshes,  The rosettes scattered i the
parcuchyma are oxyhexasters. The terminal plates of the typieal protuberant floricomes
have from six to eight teeth.

1. Buplectelle uspergillum, R, Owen (Pls. L-1V.),

In geneval form Euplectelle asperyiflinm yesembles a thin-walled tube of approxi-
mately cireular section ; the somewlat naprowed lower cud is continued downwnreds into
a bundle of longitudinally directed or slightly diverging siliceous fibres, while the
superior trangvorsely truncatold extremity is closed by o watch-glass-shaped, ontwaidly
convex sieve-plate.  In its upper two-thivds the tnbe is straight or ouly slightly beur,
while the iuferior third psually cxhibits o more marked, often almost semieiveular
curvatuve ('L L figs, 1, 2),  IF there are two curves, they unsually lie o the same plane,
but run in opposite direetious, so that a form reserbling o slightly bent, S-shaped cornu-
copia results.  The length of the full-grown specimens, exclusive of the root-tuft, which
measures from 4 to 8 e, is on an average 24 em.; the breadth, in the upper portion,
varies from 4 to 5 em.; the lower portion, just above the basal tuft, measures from 25 to
3 em.  The dimensions of the individual specitnens vary, Lloweyer, very vonsideralily.

The whole wall of the tube is perforated by numorous parictal gops, eireular aperteres
of tolerably regular form, aud varying from 1 to 2 mm. in dicneter. These gaps lie at
the bottom of furrow-like grooves, and each gap is survounded by o stretehod, soft; iris-
like, cireulnr membrane, provided with a eircular musele, The arrangement of the
parictal pores is such, thut two interscoting systens of parallel vight and left-handed
spieals, ascending at an angle of 457, may be readily recognised. This regulariry,
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however, is heve and theve disturbed by the tuterpolation of separate gaps, awd i
ponacs mmodiately Deneath the superior cuff, dn the formation of a perfectly ecirculu
PO,

The distance between two adjoining parictal apevbures in the spuwe yow s, in th
upper portions of fully-developed specimens, nbout 4 muw; at the lower and, on the other
lianied, and i young forms the distanee ig only 3 mm. or lgss.  In young specimens, and
on the inferior portions of older forws, o slightly avehod protubierance is formed e the
mwiddle of every four ndjacont gaps. By the fusion of the elevations which lie between
two adjacent spival vows, raised bands ave forned, which, by further increase, beopne
promitent ledges or vidges,  The arvangement nod developmont of these rdges vary
greatly on the walls of the lower part of the tube, they aie always bat fechly devaloped,
but they gradunally iverease in height towards the upper end.  Tu some specimens they
hardly attain o heighe of 2 or 3 wn; in other eases, however, they rise to a height of
10 man, or wore.  Thongh they van, for the most part, pradlel to the spival vows of gaps,
they seldom contie in the same diveetion, beyond a semirevolution, They often bend
round at right angles, just at the end of half a spiral tnem, und extend in the opposite
divection down the other side of the tube.  Sometimes again they assame an anguliae o
winlulating course, wnd hieve and there they mny even form o meshwork, o specimens
bent i an S-like curve, | wsually observed several parallel vdges extending in an
ascending spival on both siles, from the lower concavity of the tube to the upper
coneavity on the opposite sde (L1 fig, 1),

Among the ridge-like formations must also be renked that ving-like smooth ledge
which bowders the tevminal sieve-plaie, and which, though in many cases merely
supoested, attoins in others a lieight of 10 wm. Usually, however, the “culf™ is not
i divect conuection with the vest of the ridge system, but is separated from it by a
concave givenlar zone yvarying from 5 to 10 mun o breadth. 1t s distinguished from the
other vidges by being thinner, and by possessing sharper edges.

O the nner surfuce of the wall of the tabe may be observed a tolerably vegular
system of civenlar and longitndinal ledges, which together form o quadeate lattice-wark
The aveular ledges, however, extend somewliat further wwmids than the longitudinal.
The quadrate meshes which ave thus formed Lave a Dreadth of 3 or 4 mm.  They differ
essentially from  oue another, inosmuch as the one series exhibit in thewr centec
the cirenlar parviotal gaps alicady mentioned, with soversl minute grooves ab the
cireuniference, while the others ouly show oue or mere furrow-like grooves of vorious
broadtl and dopth.  The arcas which exhibiv deep furrows corvespond to those ridges
which are prominent  externally, while the shallower grooves wnderlic the sl
elevations that oceur between every fone gaps, iu those wgions which are not prowidid
with ridges.  The armmgement of the pavietad apertures in oblique sphal vows, aud thy
rhombie form of the arcas ocenrring hetween every fony adjoming gops, ave eonditioud
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by the fact that the perfornted medhes wltornate (with tolerable regularity) both
longitudinally and trapsversely with those which are closed (PL TV, fig. 2).

The number of transverse ridges projecting inwards amounts to sixty or cighty in o
full-grown specimen. 1 lave counted thiety Jongituding] ridges on the upper portion,
pucd abont twenty i the lower, which agrees tolerably well with the numbers given by
Marshall.  The inerease in the yumber of longitudinal ridges s the upper part of the
tube is dne 1o the splitting which here aud there oceurs.

The watcl-glass-like, arched, terminal sieve-plate consists of 3 Inttice-work of laterally
compresacd ridges of various thickness, which, though exhibiting no very rvegular
arpangement, yet suggest o wheel-like reticular structure.  One can distinguish, nt least,
thvee ar fonr main heams which are approximately eiveular and severnl which extend
radially.  These form the primary meshes, which are again divided by narrower and less
promivent ridges, Here and there a broader plate is formed in the network, as if by the
confluence of the stronger beams,

At the lower end of the body the longitudinal bundles of siliceous fibres gradually
cmerge on the snrface, and breaking np into sepurate spicules, form the basal tufi,  This
hos a length of from 4 to 8 oo, 18 tube-like in its upper portion, but towswds the Jower
enl becomes brush-like throngh divergence of the component fibres. Thos tuft accord-
ingly encloses a central inversely conical cavity, into which the extreme lower end of the
lattice-like skeleton of the tube-wall extends downwards for a variable distance. In all
full-grown spectmens I found that this extreme end of the tube was dead; and at o
distunce of severn] centimetres from the termingl opening, which is from 1 to 2 em,
broad, the end of the tube waos devoid of all soft tisswe, in fact mocerated and generally
filled with a fivm stopper of mod.  The younger the specimen examined, the better was
the preservation of the lower end of the tube, and the vamower the termival opening,. [
wis, however, unable to discover, in any of the specimens at my command, any ** pointed
terminal cone, formed from the longitndinal and gpival strauds of the parictal tissue,”
such as Marshall has observed in o very young specimen, and has designated the ©inferior
steve-plate.”

In uninjured specimens whose soft parts had been well hardened by being prescrved
in absolute aleoliol, no external oponings except the pavietal gops could be seen with the
naked eye. The sponge was of a pule yellowish-grey colonr.  The consistence of the
soft tissue which covered the skeletal framework in a somewhat thin fayer resembled
that of bread erumbs, while Wyville Thomson in The Atlantic, 1. 186, obsorved i—
“In fresh specimens of Euplectellu aspergillum the evystal fromework is covered mmd
eutirely masked by s leyer of grey-brown geletinous watter.”

The perforated dermal wembesne, which is beset with nmnerons, small, conieal pro-
tuberances, extends smoothly over the much folded chamber layer, and is connected with
it only Ly the outer trabecular framework, which is muel viddled by the saldermal spaces
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ad by the ineurrent canals (PL IV, fig. 4).  The sacenlar chambers whicli lie adjocent
to one another have aither grown together latepully, at the points of contact, so 6= to forn
uarvow longitudinal stvipes, or nve eonnected by means of short heams (PLOIVS figs 4, 6),

The interspaces ol ennnls extewding from the apertures of the outer trabiecular
frmework, and pussing m between the chambers, are terminated by o connecting
membrane which is strotehed, w8 o divect contimuntion of the chamber walls, betwoon the
mirging of the elionbor orifics.

The ioner traboeular famework, on the other hand, tf}gether with the internnl
perfornted skin, whicl i known as the gesteal wembraie, entors the exeurrent canals
and limes them as far as the orifices of the chpmbers (I, 1V, lig, 4),

Without euterimg here more minutely into the histological relations of the soft parts
thus gencrally refereed to, 1 wonlil merely wote, that v some cases L found, botl i the
ey awd iu the onter trabeeular fimmework, pumerous sperm-balls, and also ova of
different sizes (up to 073 wm. in dinmeter), filled with wond yolk-granules,  Tn ol these
ova it was pecalinely remmkable that the germinal vesicle which contained o Tuge
nncleolus was protraded outwards, and lay on the swrface in & round hollow pit-like
depression of the surfuee,

The Skeleton—The filngree-like lattice framework, which is veadily obtained by
macerating older specimens, as also the spicules which Be fieely m the soft tissue, me so
well and so acenrately described by such earlicr olservers as Owen, Claus, Marshall,
and Carter, that T content myself with referring to their excellent works, and will hore
only ldefly note the move mmportant points in connection with the architceture of the
skeleton, chiaracterise the different kinds of spicules aecording to  their form and
arpngement, aud discnss, at greater length, some points which have hitherto heen but
little noted.

The gronmdwork of the entire coutinnous tube-skeleton consists of two layers of
beams crossed at right angles. One of these layers, the nner, is composed of circular
strands of fibres, while those of the outer have o longitudinal direction,  Both together
form o lnttice-work which i more clendy recognisable on the inuer side, and which
exhibits qoadiate meshes, varying from 8 to 5 mm, in headth.  Ontside these two
luyers of beams, and partly also between them, are two other systems of interseeting
libres, which yun diagonally to the former, and surronnd the tube in opposite directions
in ubligue spivads.  They ave pavtienladly obivious on the outer side of those quinlmte
meshes of the mum lattice-work wlich ueither bave parictal pores, nor are covered by
external vidges.  Theso externally protmding clevations or 1idges wre supported hy twvo
layers of stocply-sut benms, which lie just beuweath the two lnterl surinees, awl which, like
the vpposite rafters of a very steep voof, have their outer cuds unitud it an acute angle
cortespouding to the sharp edge of the vidges. They are also firmly fused laterally o
one another, and to the strong lattice-work of the tube ('L IV, fig 3). These rafter-like
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boams are crossed on the one houd by long spival fibres; shich v poallel to the edge
of the ridges, and on the other hund by small short Leams, which yan throngh the
ridges tranaversely. Tho ridges are donbtless to be vegnrded as folds of that part aof
the tube-wall which extends over those meslies of the inner gquadrate lattice-work
nat oveupied by parietal a@aps, and which is supported by spiral fibres crossing one
another obliquely, The long ridge-fibres running pueallel to the wargin are to be
loaked npon o o divect coptinuation of one of the two syatems of spiral fibres, which
eross ono another obliquely, and furthee, the rafter-like beams which intersect the
former ot right apgles are to be aseribed to the other system of those spival hands
The Tatter appear in the vidges as if laid v a fold sharply involuted on the outer
extremity (PL 11 fig, 8),

The strong civenlar and longitndinal fitvons browls, which are so mamfest on the
inner side of the macerated tube, have for their gronndwork the much drawn-ont, strong
rays of the regular, simple and cruciform tetracts,  These are interwoven m o peculiar
manner, and Decome subsequently fvmly united by cementing matter and synaptioula,
While all the cireularly arranged yays of these tetmets vun along the inner side of the
tube, the longitudinal vays on the other hand He trunsversely across the ountside, and all
the mys extend over severnl adjacent tetracts, thus producing the interlacing which is
suggested in PL 1L fig. 2. The long silicsous filwes which form the basal tuft join the
longitudinal beams of the quadrate network externally, from the commencement of the
inferior thivd portion of the tabe.

The nareaw, much prolonged comital spicules, which ave clasely applied by the two
long rays of their principal axis, partly to the cirenlar rays aud partly to the longi-
tudinal rays of the large tetracts, and which at a later period become fused together, are
for the most part trincts (PL IL fig. 4; PL 111, fig. 12), whose pupaived vay is continned
o the oblique spiral bands of the tube-wall, or vontributes to the formation of the
ridges.  Move rarely the comital gpienles arve dincts or regular tetracts, in which the
louger rays lie i one and the smne axis, while the two other shorter rays are ploced st
nght angles to one another (PL 1. fig, 20}).

The oblique spirnl bands of fibres which extend over the covercd meshes of (he
quadrate network, and the fimm margins of the parietal gaps; are chietly composed of the
fong principal axes of trincts,  Here and thery irreanlar totracts also oconr, and (dinets
whose atroplied trapsverse dxes are usunlly more or less promivent owing to the
presence of prongs. '

Poutacts and hexacts are less frequently fownd among the thread-like clongated
spicules (P1I11. fig. 17).

The extromities of all those noodles, which are snbseqnently firmly noited, exhibit
vemarkahle modifications, a fow of which e foured on PLOITL figs 2-10. The rays
seldom ron out to o point, with a gradual decrease of dinmeter (P, TIL fiz. 2) 5 in most
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eases the extremity 5 eonieal pnd shap (PLTTL figs, 3-3) or simply vounded (L 1L,
fige. 7=0). It 18 either smooth or provided with small knobe.  Thesa prongs or kuobe,
which project obliguely ontwards, give the ends the appearanee of elulelike thickenings
(D) ITI. figs, 9, 12, 17, 20, 23), but this may be algo cxhibited by =mooth extremitios
(PL 1L figs. 10, 14).

The tuft of siliceons spicales, rooted in the mud, is formed of two essentially differen
kinds of spienles, the muin difforence botween which may beshortly noted by the
designntions * pronged diaets” aud “swooth pentncts”  Bothi begin in an upper,
pointed, amooth extremity, and ron out into an anchor.  Bul, while in the comparatively
rare smooth pentaets the interscotion of the axial eanals lies in the eentre of the four
pnehor feoth, which are always crossed at right angles, and while not only the loug
smooth anchor stalk, but also encl of the fone upwardly bent anchor teoth 5 traversed
longitudinally by an axial eaunl (PL 1L figs. 22, 23), the itersection of the nxial canals
in the pronged dinets does not oceur in the greatly thickenoed inferior tevminal knobs bt
somewhat above this in the spinose stalk ('L 1L fig. 20).  Tnferiorly the axial eanal runs
ont generally in o penieillate fashion into n variable nwmber of diverging branches.  The
smooth anchor teeth of the prong-heaving dinets, which (to the number of three to vight or
wore) stand in o whorl on the side of the terminal knob, and project outwards or upwards,
possess no axial eanal (PL TIL fig. 29), and ave accordingly to he eonsidered not as true
rays, but ouly as lateral outgrowths like the prongs of the stalk.  The tuft spienles mny
in full-grown specimens attain a length of 10 em. or more. During growth they projee
downwands and outwards from the longitndinal buudles of fibireg in the tubeswalls, and
spread ont in o brugh-Jike manuer. A bending hack of the fibres against the lateral walls
of the tube does not normally oceur.  Predominant among the spicnles which form the
upper sieve-plate, and which ave distinguished by their pactienlody fiom union, ave strong
trincts with distorted angles, aud dinets whose two rays erther form o plain arch or on
obtuse angle.  Regnlar crueiform tetmets, or pentacts and hexacts, seldom oceur heve,

In addition to the spieules above refered to, which become for the most part Armly
united, there ave numerons isolated spicules in the parenchyma of the soft parts, as well
as du both the lmiting membranes.  These compose the so-called flake-like tissue
(* Flockengewehe ™ of muthors), This designation is due to the resemblanee which the
heaps of such needles, liberatod by maoceration and dried, bear to Hakes of snow.,  As the
age of the gponge increases some of them hecome cemented together, while others R TTHER
iolated thronghont life.  Among the former are numerous delicate gpicules with a vanmable
mimnber of rays, but for the most part triaets, which in their whale appetranes rese bl
the long and thin eomital spicules ahove referred o, but which possess outwordly beut
ays not so long as these of tho comitalia (PL 111 fig 25). The spienles which always
remain jgalated maoy be classed in the following five groups —(1) parenclymi &ipiurlli‘u?,
whiel ave distinguishid by thiek, shovt, poinded says, iniformly ponteal towards the ontside ;
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(2) hexnet hypodermaling (3) pontact hypogastraling (4) exyhexusters scattered among
the parenchiyma ; (5) protubernt [oricomes,

The spienles whieh belong to the first eategory, and are provided with thick, short,
conieal rays, uee seatlered in the inner potion of the walls of the tube.  They are
parvticularty abundant, and are areaugod iu o eroeiform manner in the cirenlar mombrane
surrounding the pavictal gaps.  lo this situation pentacts chiotly oceur, in which the
wipaired ray penctrates the parenchyma radially outwands, while the four restangulacly
crogsod rays of the two other axes lic parallel to the bounding surface,  Often, howaver,
(especially i the inner thinner marginal portion of the circulay membranc), ouly one
of the two latter pouirs of rays is fully developed, so that trinets aise whose paired rays,
Iying in the same axis, extend tangentially to the frec murgin of the parictal gaps, while
the nupaired vy s diveetod wadially,  If, agam, the lotter remain undevelopod, dinets
artse which have been desiguated by Marshall “compass-spicules™ on pecount of their
regeinblanee to o compnss needle, being much swollen ju the middle.  Completely formed
hexacts belonging Lo this eategory of spienles are loss frequent; when they ocenr they
hie in the parenchyma at some distance from the gastral surface, or from the free margius
of the paictal gaps.  They are usnally vegnlarly developed (P1 TIL fig. 18), more varely
shortened in one ray (PL 1L fig. 1, a.be)). While n the lattice-like network of the
outer skin dermialivc proper arve absent, egulily wmvanged  lypodermalic  oceny
underncath as slender hexocts of oqual form snd size, and provided with a greatly
prolonged proximal vay, fouwr times longer than the other five mys, which are of
approximately equal leugth, and like the former run gradually out to a poeint (I'l TIL
fig. 165 I'L IV, fige. 3, 4, 5). The Jong priveipal axis s at rght angles, the two
transverse axes are pamllel to the surfuce of the body,

Lo well-preserved portions the axial eross of the Lypodormalia lies about 0°1 wmm.
beneath the skin.  Thew distal yay extends mto a point-like olevation of the skin, which
it secms to push ont, Ou its onter end it carries o flovicome which extends over the
akin (PL IV, fig. 4).

Since the corresponding tangential rays of the neighbowring hypodermalia sve apposed
to oue anvther laterully for half of their length or even wore, quadrate or rectangular
meshes are formed, over the contre of which the skin is; as a rule, somewhar depressed
(PL IV. fig. 4). 1 this involution extends still further, the skin fiually beconies applied
closely against the tangential vays of the hypodennalin, and it may even seem as if the
latter occnrred in the skin, O the snmmit of the outer vidge there is usunlly o row of
particularly stroog and long iy podermadin.

To the system of the hexact hypodermalia there corvespouds, on the inuer side of the
eutite tube and of the large excurront passages, o systeny of similar slender pentact
bypogastralin with pointed extvemities (PLLIL fig, 13; PL 1V, fig. 3). These oceupy
the same relative position to one another and to the gastral lmiting membrane of the
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inner trabecular framework as the hypodermalin do to the ontside skin,  The long unpaired
distal ray extends into the pavencliyma, while the four short rays of the two other axos
form o evoss wlieh lies close heneath and paraltel to the gastral membrane.  Though this
system of hypogastral pentacts also extends for n considerahle distance into the excurrent
passages, it does not extend s far as their tevminal diverticuln (I'L TV, fig. 3).

The unmerons rosettes present n the parenchiyma ave all oxyhesastors whose short
compressed privcipal rays are continned with & slight terminal thickening into the
strongly diverging, stralght teyming] rays which are six times longer. The number of
terminal rays belonging to a principal ray varies from two to five, and it is the same
in most cases on ol the six arms of a rosette, though it may differ i individual srms.
The most conmmon ease is for every aom to have threo torminal rays (PLHL fig. 1).

Such oxyhexasters ocenr on the one hand m the outer trabecular framework, with
wlhich llu:j" are compresged between the conves onter sides of the chambers ; and on
the other hand, in the toner trabecnlar framework, with which they extend to the final
expmnsions of the excurrent canal system, between smd i front of the terminal openings
of the chambers. They do not veeur, however, either in the chumbers themselves or
in their delieate walls,  The dermal and gosteal membranes ave also free from them.

The other rosette, much more striking on account of its elegnit form and exposed
position—the floricome—is reqularly distributed over the whole outer skin, and is seattered
on the tips of the conieal elevations of the skin inte which the distal extremity of a
hiypodermal hexaet extends (P1 1V, hgs, 3, 4, 5).

Ench of the six short, nawrow, prineipal rays becomes divided into seven or cight
terminel rays, which are bent in an S-like muonver, wee acanged i o whorl like the
petals of o lily, and consist of o very thin basal portion or stalk, slightly bent waud con-
vex townrds the outside, and of an outer portion which gradually increases n thickuess.
The latter bends outwards in o stronger cwrve, and ends in a firm, almost lemispherical
plate, whose sharp semicireular outer horder is prolonged into six or eight claw-like
prongz (PL L1 fig. 9; PL L fig. 11).

Since these terminal vays of the foricome ngually project frecly from the pointed
levations of the skin, either cntirely or with their claw-learing extremities, they
penetrate any soft hody which may come in contact with the sponge.  The delicate stalk
will then yeadily brauk off, and the terminal portion vemain in the foreign Lody, In
this manner the flovicomes of the Euplectelle zerve as wonpous of defence against the
attacks of soft skinned suimals sueh us fishes, wolluses, worms, and the like.

L observed that most floricomes had one of thetr uxes so applied to the distal ray of
the corvesponding hypodermal hexact that they Iny at vight angles to the surfiiee of the
dkin.  Not unfrequently, however, I found them also Iying obliguely as if misplacod,
Though floricomes are not to be found on many, and espocially on prominent portions of
the skin, it may be reasonably supposed that they were oviginally present liere us well g
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1 the adjoining sud more protected wegions, where they ocenr in o perfeetly reguli
artangement. Even on the onter side of the bemms of the steve-plate 1 lave frequently
found them intact over lnrge arens;  On the horders of the parietal gaps, ns well a2 on
the entive inner surface of the spoaige il thie exourienl passngres, Lhey e enfively
ahsent, nor have 1 found them in the parenchyma,

Among the many examples of this beamtiful and intercsting apecies which the
Challenger Expedition eolloctad from the same loeality, nmnoly, vear the island of Zobu,
at a depth of 100 fathoms, some young specimens, unforfenately muel jujured, of
which two seemed bonnd together by an ollique tnbe-like anastomosis, deserve specisl
mention.  The larger of these two tubes, which stand almost parallel to one another at o
distonee of 25 e, 15 bent in a hoel-like manner, and just above the connecting bridoe,
o b side turned townrds the other apeeimen, & somewhat fottened and partly invalutec
Not weluding the basal taft, it s 20 em, long, and from 25 to 8 em. broad.  The
distones between longituding] and trmsverse spiculae bundles is from 2 or 8 wum., the
breadth of the tolerably vegular pavietal gops is ahout 1 mm.  The onver ridges and the
cuft' are well developed, wnd they attain o height of 2 or 8 mm.  The terminal sieve-
- plate is remackably bighly arched., Somewhat above the wmiddle thaw is an acntely
angular division of the gube into two similar tubular brauches.  'The one Dmueh
contiunes in the divection of the prineipal portion to the highly-arched terminal sieve-
plite with an approximately equal dimueter; the other bends obliguely to the side,
becomes somewhat navower, and is continued divectly iuto the wall of the second shortor
andd varvower straight tube, of 10 e, in length, and 1 to 5 em. in teansverse dinmeter,
This extends for 2:5 o, to the uferior fupuel-like navrowed extremity, which rmuns out
nto a delicate basal toft, while the npper very delicate aud soft portion is about 6 cm,
m Jength, aud & provided with o terminal sieve-plate, This small specimen was
unfortnnately much damaged in its delicate upper parf, yet it may still he clearly
recoguised  that lougitudinal hoandles of fibres pass over divectly from  the larger
Euplectelle through the olliquely ascending bridge ino the longitudinal strands of the
smaller portion, and extend both upwards and downwards,  Siuce the portion of the
short tube which lies bencath the connecting Dyidge, nud especially that part towards
the larger tube, agrees thorouglhly in the character of its wall with the side braneh of the
larger tube, it apparcutly vepresents o diveet continnation of the luvter; the upper
portion, on the other haod, up to its superior sieve-plate, becomes gradually narrower in
1ts meshes and enfeeblind in all its parts, and is, moreover, manifestly younger than the
tnder portion, so that L do wot think we lwve here to deal with two independent
specimens which stood elose to one another, and which, at a subsequent period become
united by n binding-tube, but am yather of opinion that vdginaly ouly the lager
existed. A portion of the upper half of its laveral wall was separatod from the upper
half n such a way that 1t hung down to the ground in an aech.  This axeh thereupon
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united so as to form a tube, wlich constituted the present connecting biridze and the
nnder extremity of the amall fube, while from its npper convex side o new young tube
arew ipwnnds.

Another young specimen, in which the amalgamation of the spicnles has not yet
commenced, 35 from 2'5 to 3 em. broad, possesses o highly arched siove-plate, and a very
well developed system of ridges, together with u eompletely formed eaff,  The ridges have
alveady attained a height of 3 o or move,  The infevior extremity is unfortunately
ahsent,

2, Fuplectella subevea, Wyville Thomson (PL V.; PL VL fig. 3).

Though the Challengor specimens of the new speeics whieh Wyville Thomson namesl
Euplectella suberece were not, as o whole, well preserved, the discoverer was still ablo
by combining the various fragments, to obtain so perfect a conception of the size, form,
and structure of the whole sponge that le was able to publish, with the help of the
artist, the restoration presented in PL Y. fiz. 1. As is evident indecd from this
exeellent figure, and from Wyville Thomsons own wonds, which have been quoted
verbatim above on p. 60, the sponge in guestion is a straight, round, slightly
swollen tube, virying from 20 to 25 em. in length, and measnring about 5 om. in
its greatest hreadth, [ts walls, it is true, present w gencral similarvity to those of
Fuplectetla aspevgillum, but it may he readily distinguished from the latter by the
areater vegularity of its structury, by the absence of the high external ridges and of the
cuff, as well as by the numerous separate projecting radial spicules,

The parictal gaps lie at a distance of 6 to § mm. from one another, within trench-like
pits, which are eonnueted by interseeting systems of external, oblique, and spival furrows,
so that the vegular spital aveangement of the parieial apertures becomes all the more
manfest.  Between every four odjoining parietal gaps there is a thombic aren, bounded
by the connecting forrows, and provided with o fat, slightly convex, projecting elevation,

The npper transversely truncated extremity of the tube is bordered by a delieate
marginal wreath, from which isolated spicules project npwards and autwards in groups,
without forming o continuois fringe. Close beneath the margin there is g wreath
of densely placed parictal apertures, while inside the margin o wide-meshed lattice-like
network s spread out transversely, the delicate struude of which are wranged partly
m o cireular, and partly e a wdial manoer,

The inferior extremity of the tube, which has become narrowed to about the holf
of the greatest transverso diameter, is devoid of soft parts, and tnus ont it a meom-
plotely preservod basal tuft of long, thin, siliceous fibyes,

An examination of the inner surfice of the wall shows that here, ns in Eueplectel{n
aspergillvm, a quadrate, latticedike network of longitudinal and civealas ridges projects
mwirds.  The meshes are scen to be oceupied alternately with a pavietal gap, annd with o

{400l clatl, EXP—rant LIL—LESG.) Ggez 10
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vound exhalent orifice of the efferent canal system swhich lies wnderncath every ontwardly
arched elevation of the walls of the tube (PL V. iz, 125 PL VI fig, 8).  On the projecting
ledees there are algo numerans smaller furrows, and the ovifices of shorfer efferent cannls
Although the preservation of the soft parts of the specimens hamded over to me for
exumination ja not so good as that of many specimens of Bupdectellee espergdiom, 1
havee 21 succoaded i definitely deterining the essentinl structural relations.

The much folded lnyer of saccular chinubess is, as i Luplectella asperypllom, uuited
with the external skin by means of the outer teabeeulor fmework, and with the gosteal
membine by means of the similar nternal trabeeulee.  Tu this also, the latter is con-
tinwed into the terminal divertienls of the efferent passages, forming a coutinjous
internal limng (PL V1 fg. 3).

The thickuess of the tube-wall amounts, in the arched portions, to about 8 mu, and
throngh the mwardly projecting ledges to between 35 mud 4 o,

The chief skeletal framework is formed of strong pentacts, in which the fonr cruciately
disposed rays, which vary from 1 to 3 eon in lengeh, are soanged longitudinally and
gireularly so that they arve dlosely appased to each other longitudinally, or even cross one
another transversely, aud so that the longitndinal rays always hie extermally to the
cirenlor.  The breadth of the quadeate meshes thus formed mmounts to 3 or 4 mm. The
vadiol nupairved roy, which projects frecly outwards in a straight or slightly curved course,
attains a length of 1'5 to 2 e, aud, like the four other rays, runs out to & simple point.
A radial ray does uot, however, arise from every point of inteysection of the longitudina]
and eirenlar fibrous stramds ; on the contrary, both in the longitudinal and trousverse
directions, & simple point of intersection withont an independent pentact always alternatos
with one which is oceupied by the intersecting nodes piul the radial rays of o pentact
(PL V. fig. 13),

The intersections of these longitndiual snd trausverse filves covrespond, not ta the
middle of an elevation lying between four parietal apertures, but to these external
furrows which unite the parietal apertures in spiral lues (1L V. figs, 1, 12).

The longitudinal, as well as the cienlar vays of the large pentacts, are closely
sarrounded by o mantle of delicate comtahin, whose greatly prolonged roys apply
themselves cither purallel to, or in gentle windings round the thick round pentuct-raye,
As o mule the comitalia cousiet of trinets, whoso unpaived vy stands at vight angles to
the two long vays which lic wm one line, and serves for the support of the adjacent soft
parcuchyma, Long dincts with central intevsteting nodes are nlso frequent (PL V.
fig. 14}, The extreme ends of these comitaba form hluut points, and exhibit o slight
roughness, while the rest of the ray is smooth.  With the comitalia are assocmted (hase
numerons parchchymalia, with from two to six slightly bent or strajght wys (PL V.
figs. 16-20), which serve for the support of the parcuchyni of the soft uts between the
pringipal strands of fibyes, They arve somewhnt thickey than the comitalia, and their
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rays are never go much prolonged.  Hexacts seldom occur wmnong the parencliymal
spicnles, and like the somewhat wore frequent peotacts are irrcgulady developed.  The
numerous tetracts which are present, exhibit, indeed, for the most part, rectangularly
intersceting axes, but these scldom lie cutively inoa plane, being for the most part
uniformly beut towards the surface ; 3 anay be that the two rays belonging to one axis
run out in the same dircetion and straight, while the two others are somewhat bent, or
are disposed ot an obtuse angle to one another,  Sometimes tetracts peeur with one of
the vays disposed at et angles to the surface of the three others. The majority of
these parenchymalia have ouly two or three rays.  Of the titacts the two rays helonging
to the same axis are usually beut in oo slight swrve, from about the middle of the vanviex
or coneave side of wlich the thied straight ray speings (P V. fig. 16).  The discts e
sonetines strpight; sometines shightly bext, poiuted at both ends, or wmore or less
vanuded.  They exhibit i the middle of their axial evoss, fonr, two, or one tubercle,
and are frequently ronghiened, not only wear their cuds, but throughout.

Peculiay small, straight, rough dincts, with truncated or rounded extremitios, and
with four tuberelea projecting markedly from the uxial eross and often exhibiting central
rerminal pomts (PL V. fig. 7), oveur abundantly in the thin eirenlnr membrane wihich
surrounds cach of the parietal gaps.  As a ule, the two rays are equally long, but forms
al=o oceur with twoe long wnequal vays, and others which Ly the very great shortening of
one Tay have become monacts.

Bath in the outer and inner trabeeular famework rosettes ocenr, scattered quite
irregulinly in the form of oxyvhiexasters, whose short prmeipal rays bear usually thice
(PL V. fig. 2), seldom four, staight, long, more or less stout terminal rays.  The rosettes
vepresented by Wyville Thomson ou PL V. figs. 3, 8, 1 have ouly discovered in those
orcatly domaged fragments which were wmueh mixed with the spicules of other
Hexactinellida, and which were collected off the const of Brazil (Station 124), These
lutter rosettes probally do not belong to Euplecteflie subered, but appear to me to have
onginated in other Hexactinellida, and o have bocome accidentally embedded i these
specimens.  Atleast in sections of Euplectella subereq (eollected to the west of (iilwaltar),
| have never been able to fimd such voscttes i situ.

The devmal skeleton consists of a layer of dagger-like delicate lhiypodermal hexocts
with rough conically pointed extvemitios, which lave their tangential vays so apposcd to
one another nuder the bounding membrane that a reetangnlo meshwork is formod, while
the proximal ray penetrmtes deeply into the parvenchymn, and the distal my, extending
to thie very tip of every minute tubierdle of the skiy, hoas the somewhat freely projecting
Horicome (Il VI fig. 3).

It is noteworthy that on the top of those flat archings which project outwards
Detween every four pavictal pores, the muelt prolonged diztal ray of w specially large
hexact usnally projeets at right angles to the surfuce, and instead of carrying o flovivoms
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is surpounded by s bandle of dincts, which are provided with prongs on theiy pointed
extremities (PL V. fix, 6), audd hove four conienl swellings on the axinl intersection,

The floricomes of the outer skin exhilit o form quite similar to that in Euplectel{o
aspergillum, bt it is important to note that they ave almost twiee as large. 1 nsually
found seven torminal ys on each priveipad,

The yeestrad skeloton exhibits on the mmer side of the quadeate ledge-like neiwork
which projects into the large Inmen of the tube the same slender pentacts which vecur
in simloe positions in Kupleetelle asperyilivm; on the other hund, on the inner side
of the diverticula-like chambers wlieh voderlie the external gentle archings, slender
daggor-like hesaets occur, with @ prolonged distal vay, and a proximal wy projecting
vadinlly into the inner lnmen (PL VL fig. 3), wising the gastral membiie into pointed
tubercles, and beaving on its end a Aovicome just like the similue dermal lexaots, It 1s
interesting, however, that this gastral Hovicome does not agree either in size or fonm with
the above-mentioned devmal Horicome.  The number of the terminal rays belonging to
el principal amonnts to ton or twolve in the formoer, but only to seven u the lattor.
The enp formed by these terminal vys is celatively broader (the diameter of (he whole
tloricome is ouly half as large as in the ease of the doermal flovicome) (P1L V. fig. 4).

Fragments of Euplectella suberea, Wyville Thomsou, were collected by the Challenger
i theee ditferent places - —

(1) lu 600 fathoms, lat. 36° 25" N, long. 87 12' W.; Station IV,; west of Gilwaltar.

(2) Iu 1090 fnthoms, lat. 35° 47" N., long, 8° 23’ W.; Station V.; west of Gilraltar,

(3) Tn 1600 fathows, lat. 10" 11" 8., long. 35° 22" W.; Station 124; between
Pernambueo aid Bahia,

The figure (PL V. fig. 1) i= reconstructed from somewhat defective, and yet in some
respects adequately preserved, specimens found to the west of Gibraltur (Stations TV, V.).

lu «u short veview of the vesults of the French “Travailleur”" expedition, Milue-
Edwnrds ' lins noted (1881) that * two fine specimens of Ewplectelle suberea were take
off the Berlingues at 3307 metres  Aund Filhol® adids, * Les Eupleetella suberea sont
largement répaudnes dons UAtlantique nord.  Pendant la cvoisiere du Talisman nous les
avons dragudes i diverses reprizes par des fonds varlants entre 900 of 2300 metres.  En ver-
tains points elles élaient d'une extrome abondanee ot devaient conyrir d'assez vastes eapuces.”

3. Euplectella cucumier, I Owewn.

Sinee | had the opportumity of sceing the original specimen of Euplectella euenmer,
Owen, which i preserved in the British Musewm, and of examining it so far s wos
possilile without injuring the Leautiful specimen, [ shall Lere take the opportunity of
brietly expressing my opinion v regard to this mterestng form.

¥ Coraptes romlae, xeidl, ppe 8T1-0315 Anm omd Mag, Neb Hind, sere 5, vol, iz po48.
L Ba vin o fomd dis neers, o 25982, o, Hi,
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In opposition to the opinion which las been oxpressed by sevaml anthors, e,
Marshall,' to the effect thut Kupleetelle cucwmer iz vt specilically distinet from Buplee-
tefla aspergilium, | wmust point to the following cssoutial differences,  Whiler Euplectell
wsprergiftim has the Torm of & bent tube, which beeomes wider towards the upper
extremity, Kuploctollne cueumer consists of a perleetly straight, bellied tube, devoil
Loth of the cxternally projecting eidges aud of the cuff on the wpper margm.  The
vecnlavity of the arrangement of the round parietal apertures, whicl is frequently inter-
fored with in Euplectello aspergilluon, s cverywhere manifess in Buploctella. encimen,
The fusion of the skelotal spicules which appears in all parts of the tube of Kupleetello
aspergiliuy soon after the attainmont of its full size, has taken phwe in this obviously
old specimen of Euplectella cucioner only to a very Hmited degree iu o few wegious.

It thus appears to me that (on the whole) Euplectelle cuciimer is more nearly velated
to Euplectelle suberea than to Ewplectello aspergillvm.  Frow Fupleetella sulere,
however, it may he distingnished fist by the compact sieve-plate; consisting of strong,
firmly nnited spicules, and secondly, by a charvaster which Owen poted, aud which Carter
sitbsequently annonneed g8 uodistinetive peculinrity,—the possession of strong hexacts,
I to 2 em. in Jength, regularly distiibuted in such o way that one always oceurs 1o
e midle space between every fonr adjoining parietal gops, with its steong (istal ray
projecting frecly from the smmmit of the raised archivg of the outer wall,

From such considerations 1 believe I am justified in maintaining that Euplectelle
cucwmer, Owen, is an independent species,

4. Euplectetle jovis, Oscar Schmidt (P VI figs. 4, 5).

According to Osear Schmidt's account Fuplectolle jovis—found in the Gulf of Mexico,
in 423 fathoms in the neighibonrhood of St. Lucia, and in 416 fathoms v the vieimity of
Granada—agrees i wnny points with Euplectelle subereq, Wyville Thomson,  The
straight tube, which extends to a length of 50 cm,, s provided with a basal tuft and o
termingl sieve-plate ; but the external ndges are alisent. A projecting wrenth of spicales
surronnds the sieve-plate,  The round pavietal gaps are mrranged i spiral rows, though
uot quite regulaly (PL VI fig, 4).  On the inferior extremity O, Schmidt found o teans-
versely placed inferior sieve-plate which divided the inferior conical portion of the tube,
which was filled with mud, frow the prineipal vital portion,

Ak the spicules never become fused the tube remains soft and Aexibile,

The interscetions of the longitudival and trapsverse steands of filres forming the
quadrate lagiice-like network are bere also principally supported by the mutually apposed
tangentiol rays of the strong pentacts, whose distal vadial ray projects freely outwards, for
wilistance of 1oy 2 em beyond the surfice.  An intersection of the fibrous lattice-work, jro-

U Zeitache, L wise, Zaulk, Suppl-Dl xev, (o 108, B0
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vided with such a pentact and distal ray, always alternates both in the longitudinal and in
the transyerse diveetion, as i Kuglectello suberea, with an intersection without o pentct.

Both the tangentinl vays and the basal portion of the distal ray are surroundod by
numerons greatly extended comitnlia which are for the most part trinets.  Over the
moshes of the lattice-work which are vot pecforated by pavietal gaps, theee extend spiral
strands of thin, elongated parcnchymalia, which eross cach othar obliquely, and which are
also for the most part trincts,

[ the eireulir membrane which survounds every parietal gap there oeeur near the free
muer margit nimerous short blant monncts of a sceptre-like form, whese five reduced
piys project v the one end as short rounded stumps or hemispherical knobs (I, VL fie. 5).
The cceurrence of this form Las mduced O Schmidt to dedicate the species to Jupiter,
Besides the fully formed sceptre spicules pnmervous diacts also oceur with projecting
crieiate axial knots, which show very elearly how the seeptres have arisen.

More characteristic than those seeptres, which also oceur singly in Euplectella
suberea, are the clasps or fibule which are seattered with cowpurative uniformity
throughout the whole parenchyma of Fuplectelle jorts. Theso exlnbit n stroight, thick,
middle portion with a cential node and two curved hook-like terminal rays which run out
to fine points (PL VL fig, 3),  The latter are as a rule clearly maked off from the middle
part, but their curves nsually lie iu difforent planes; turned towards opposite sides, so that
when seen in a certain direction they seem to present the figure of an 8. 1 recard these
clasps, which 1 nlso mot with i Holusens fibuletis, as derived from oxyhexasters with
bent terminal rays. 1 do not derive them from simple hexaets, becanse on each side a
terminal ray springs from the corresponding principal ray.  Tmportant also i this respect
s the generally very elearly developed median nede, on whicl four lateral tubercles may
sometimes be scen.  Hore and there trinctz or tetracts may also be seen whose vays huve
the same form as in these dinet fibule,  This ioterpretation also Lgrmonises with the
fact that w Euplectella jovis the exyhexasters which are present in all other species of
Luplectelli do not oecur, but are, as might be expected, converted into the clagps.

On the outer swfaee of the distal ray of the sword-hke hoxaer-hypodenmalia, lage
flavicomes ocenr with o small unmber of terminal elaws exaetly as in Euplectella subeven,

5. Euplectellie owenii, Herklots and Marshall (["]. VI figs. 1, 2).
1868, Herklots mud Muzshadl, Arch Noel des sol nate, i 405
1676, Marshall, Zeitsalir. £, wiss Zool., o xxov, Bupply p 142,
1876, Marshall, Zestscl, £ wiss; Zool,, Bd. sxwii, po 113
Of that elegant Japanese Ewplectellc, which was first deseribed by Herklots and Mar-
shall and vamed Euwplectello oweni, vo specimens wore brought howe by the Challenger
Expedition.  There occurs, however, o velatively well-preserved specimen of tlis speeies
amony those dapancse Hexpetinellida which were handed over to me by Dr. Diderlein of



REPOLRT ON THE HEXAUTINELLITA il

Stinssburg,  Tneluding the basal tuft this form has o length of 20 ome The portion
which projects freely from the i is 12 an, in length, and its eross svetion is oval, the
long axis below mensuring 35 mn, but above, just below the dome-like arclied siuve-
plate, only 25 mne; the short axis beneath mensnres 50 mnn, and above 22 mm, A\
gonrparison of these fgures with those recovded Ly Marshall for his specimen, shows that
wo have here to sdeal with a velatively small; amd probably young specimen.  In form
it agrees thooughont with Marshall's sketeh and figure,' exhibiting o straight fnbe
whose diameter is greatest somewhat beneath the inforior thind part, awd dimiushing
upwards at first vory gradually, findly somewhat more mpidly, becoming parrowest
jnat beneath the terminal sioveeplate.  Both enfl and cxtemal ledges are entirely
absent. The inferior extremity is continued with o more gradnal parrowing iuto the
long, soft, hair-like basal tuft,

The areangement of the yound pavietal gops, which are almost 1 mm. in diameter, iy
regalar; transverse and longitadinal rows is very manifest.  Detween these parietal saps,
which lie in pit-like depressions, o rectangular Jattice-work of trnsverse and longitu-
dimal elevations projects botl i the outer and jnner swfaces (PL VI fig. 1). A
systom of rectangularly crossed longitudinal and transverse bands of filres, of which the
latter projeet most internally, while the former cross them tnnsversely on theny outer
side, serves for the support of this lattice-work, which forms somewhat narrower meshes
at the upper than ot the lower end.  Transverse fibres also oceur, and these become
mterwoven with the system of longitudinal filives, sometimes ocenrring above, and 2ome-
times beneath the latter. The lengitudinal and the tansverse bands of filres do not
always form, as in Euplectelln aspergillin, simple and compact bumlles, but froqnently
congist of two sepaate, but parallel undles which lie close together, or at some disthuee
from one another.  Marshall deseribes these double bands of fibres as somewhat constunt
and characteristic of the specics.  In the specimens before me the division only ocenrs
liere and there, and 18 most marked in the longitudingl bundles (PL VI g 1), The
cireular filwons bands exhibit this peculiarity only in the upper region of the sponge.
I belivwe, however, that this peculiar condition of the bands of fibres is of essential
importaues for the chameteristic architecture of the spouge, and especially for the
nature and method of its growth., Since the spicnles do not here become trmly bound
to coch other, the clements of each individual band of fibres moy rveadily hevome
ltetully separated. 1T this oceurs in every two purallel bundles by o simple division
both of the longitudinnl and cirenlar bands, perfectly sinular new rows of guadeate
meshes hecome formed, which ave amnged stvictly in longitudingd and  transverse
directions, A few particularly strong fibres always lie in the axis of eoch of these
longitndinal and transverse bundles of fibves.  These are the much prolonged rays of
those strong tetracts whose axial eross corresponids oxactly to the ntersections of the

Voo el plxiE He T
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hundles.  The comitalia, which for the most part compose the fibrons bundles, are, on the
other hand, very much prolonged trincts with short transverse rmys; more rarely they
ave diacts or tetracts.  Toderioely and o the outer part of the longitudinal bands of
fibres mumerous dinets always oconr with abundant burbs and with inferior anchors on
whose kuolv-like thickened extremities an indefinite number of auchor teeth form a pro-
jeoting wrenth, I Ligve not fonnd pentact anchors snch as ocenr in the hasad toft of
Eunplectella aspergilimm (PL 111 figs. 23). Between the bundles of longitudingl and
transverse filwes, which intergect at vight angles, oblique or spiral filrons bands alone
ocenr, These are, on the whole,! somewhat more loosely compacted than those formed
from the tetvaet prineipalia just described, and consist almost exclusively of very long
thin tracts with short traneverse mys, and more varely in part also of dincts auld
tetracts.  Sometimes some spiral bands also extend over the outer side of the longi-
tndival and the inner side of the transverse beams, or pass over some longitwlinal
hauds externally, then along their juper side betwoen the longitudingl and transverse
henmea for a certain distance, agnin passing outwards, and =0 on.  Sinee each of the
quadente principal meshes, which ave from & to 5 mm. i breadth, encloses o crenlar
parietal gap, the obliquely crossed bands of filves cannot lie along the diagonal hne of
the weshes, but pass olose to the pavietal formming, amd assist in forming their wargins,
Iu this way a woven meshwork 1s formod, which—as Marshall has pointed ont—somewhat
reseinhbles that of onr common eane-hottomed chairs.  The pavenchymalia which lie bet ween
the Jong spicules of the prineipal bauds of fibres are for the mest part trincts, pentacts
and dinets with shightly bent rays, olso small normal hexaets and oxyhexasters less
reguliely nemnged. 1o gencrad they resemble the corresponding structures of Euplectellu
dapergillum s complotely that T may vefer to the deseviption and figures given for that
species. 1 as only m the eirenlar membrane, which surrounds the paietal foraming, that
the parenchymal spicules—as hag also been noted by Marshall—present o somewhat
diffurent charetey, sinee 1 this locality and in the nerghbourhoad of the free margin
substantial spindle-like diaets with four or two medion tubercles ceenr in great numbers,
These Marshall® has happily designated composs spicules.  Passing from the onter
portion of the irslike cirenlar membrane towards the interior, all teausitions from
the eiroular hexacts to those peculimly deformed dincts may be olserved,  While
vxternally greatly prolonged enrved disets oceur beside the isoluted strong hexacts an
the numerons pentacts, further towards the interior it mny he seen that teteaets aund
trinets of the smne strength predominate, while just at the inuermost murgin compass
spicnles are almost exelusively found.

Theee may also be observed o system of slender dageer-shaped hypodermalia with

The long tetvacts whisll are pepresented Ly Mashall in bis diageamaile Bgire (foe, et pl, xv By B3, ec), os

prinaipalin of the obligoe spientar Lotz 1 have saoughit for in vain G tlidz young spesiwen.,
¥ Loy ity plioxv, fige D7,
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groatly prolonged proximal vays, and distal vays which raise the dermal membrane into
pointed elovitions, and Lear on theie extremitios somewliat heely projectng flaricomes,

Bandles of vory fine mphide-like spicules; which lie close upon the outer vay of the
hypodermalia, appear to me 6 ocenr heve in greater abundance than in Euplectelln
esperyillunn.

Tha gastralia wre slender pentacts with pralonged distal rys, while their atrophiod
sixth wy often appears as a roundid, morve or less projecting tuberele,

The composition of the wuch archad sieve-plate does ot differ essentially from thas
of Fupleotellee wapergifltum. In the basal voot-tuft T found anchor-like structures
similar to those of the lutter speeies.

Among the Jopanese Hexoaetinellida of Dr. Diderlemn theve ocome—in addition te
the specimen of Luplectetl owend upon which the foregoing deseription is fonnded—
o completely macerated and maelh injaeed, though cobierent tubulay skeloton, which muoy
also with probability be veferved to Ewplectellne opent.  This forms o tabe of 32 em. in
lengtl, somewhat compressed on one side. At the (3 to 5 o) wide extremity, the
spicilus seom Toose, hut they we fosed below into o firm Iattice-work.  Since not only
the position and armngement of the bands of fibres, but alsa the structure of all the
Inrger aud smaller spicules which T was able to fsolnte by tapping, fully agree with those
of Euplectelle oweni, T do not doubt that this speciinen is simply a very large and old
fragment of Ewplectella owens, in which the uswdly wufused spicules have at o later stage

Liecotme soldered together,

6. Euplectella crassistellata, n, sp. (Pl XL figs. 5-7).

[n the middle of the Pueific (Station 274, lat. 7° 256" 8, long. 1527 15" W., depth
3750 fathoms, bottom Radiolwion oaze) there were found some plate-like frgments
from 4 to 6 cm, square, and whout 1o, thick, along with a varrow tft of siliceous
spicules 6 em. loug, to which u small pact of the plate-like mass was still fimily attached.
tound or oval apertures from 1 te 15 mow in diameter ocour here aud there on the plate.

I wust regard theso fragments ns a new spocies of Fuplectella, although many
charactors of this genus are nwot definitely indicated on account of the insuflivient
preservation of the fngments,

The prineipal spicules of the plate ave vepresented by diacts which run out to o
point at both ends, and are usnally provided with o sede-like thickening in the middle.
Theae lie seattered without any recognisable vegularity of wrnngement, somewhat near
tho mner surface, ind parallel to it

Besides these and some long thin diact comitaliz which are appliod elasely 1o the thick
prageipolia, only a fow extended spicules are to be found in the porenchyma.  Rosetres,
however, sl a peculing form of oxyhexaster occur in surprising abundanes,  These oxy -
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¢ parts of the quadrate framework consists of strong pentncts,
i tangential rays are placed in apposition to, and across one
milar to that ocenrring in the species of Euplectellidie alveady
v ray extends in a radial direction to nenr the external skin,
o special pentact at each of the intersections of the heams of the
cetion without a pentact in fact usually alternates, in the longi-
lirection, with one which is so provided (I'L XIV. fig, 2).
cxtended comitalia, consisting of diacts, triacts, and tetracts, are
strong pentact ays.  Besides these the longitudinal strands of
long diacts equipped with npwardly divected barbs, and exhibit-
ctremities o knob-like thickened anclior-liend with three teeth
mteysection of the axiul eanal Tieg above the latter, and is usnally
e barbs arranged in o cruciform manner.  [n addition to the
e smaller number of rays, delicate regular hexacts and spasely
inder the parenchymalia which lie ontside the quadrate lattice-
ttos I found, near the external skin, some lophiochexasters with
line, straight, perfectly parallel terminal vays, and I have also
ly uneounceted oxyhexasters, but whether these helonged to this
leave doubitful, though since then T bave been led to vegard this

i oxyhexasters, as are so alumdantly present in other Euplectellid
anel may perhaps be explained by the fact that the specimen in
as it seems to mae not impossible that certam forms of spicales
aewhot late period.  Such chavacteristic spicules as the thick
asperydlon, ov the compass spicules of Euplectolln owend, ave ot
¢ from the cirenlar membrane swrronnding the pavietal apertures.

don the delieate dogger-like hypodermal hexacts with n prolonged

© 80 charnctonstic of the funily of Buplectollidee, exhilit the
| armogement, and in moest cases bear a flovicome on the pro-
IV, fig, 2). The flovicowe in no way differs from that deseribed
Oom. On some of these hiypodermal hexacts a bundle of freely
s may be observed in place of the Horicome (Pl XIV. fig. 2).
aialied by four prongs which project cross-wise in the middle, by
outer and inner ends, and by fine luteral teeth or prickles.  These
vever, sometimes ahsent (Pl X1V, figs. 8, 4). The gnstralia arc
olonged radial distal ways.

ceuliavities of this young sponge the following features may be

= of pointed diacts which praject freely from the Intoral wadl qid

Jian wodes ; (2) the three-toothed puchors of the longitudinal
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filrous bauds, and (3) the laphiohexasiers which liv voar the outer surface, but yol
wdemeath the daggerdike hypogostialin,  This form pechiaps belowgs to the gonus
Holuscus.

Geuns 20 Regedielle, O, Sclunidt.

1580, 0. Balimidt, The Spungien des Merrchusein von Mexikoe, |, 41,

Regudyella phonir, O. Schmide (PL XL figs. 1-4).

Although Regadvellie phoair, which bas been deseribed by Oscar Schunidt, is in
peneral charaetars closely allied to the genus Fuwplectella, ronikalile diffevences ogeur
which may well sutlice for the estallishment of the genus.  We have here, as in the
Euplectelle, to deal with o tube whose walls ave wuch perforated by round apertures,
and whose transversely truneated superior extremity is covered by a wateh-gloss-shaped
arched sieve-plate, aml bovdered by a enti-like wrenth of spicules, The bagal tuft is
entirely absent, and the skeletal framework consists not of lengitudingl and transverse,
but of oblique, irregulaly interwoven strands of fibres, while the vosettes seatteved in the
parerichyma ave essentinlly distinet from those of the vavious species of Luplectello.
The inferior extremity of the tithe has become converted into a compact and substantial
cup by extensive fosion of the spieules,  The cop is fixed by o knobby base on the
stony substratum, while towards the upper cud it passes quite graduwally into o
progressively looser spienlar framework.  After the death of the sponge the part of the
gkeleton which is uot wnited by siliceous matter beecomes sepavated frow the vest of the
hody, but the basal part persists, and 8o admits of the oceurrence phserved by O. Sehmids,
thot several generations eneapsule one within the other, the younger foris seitling within
the remuants of their predecessors.

Withiout entering upon a detailed deseription of all the individual forms of spicules, T
will confine wysoll 1o noting the dilferences Detween some Regodpella spionles and the
corresponding spneules of the genus Euplectollo.

The spicules which projeet freoly from the nudulating cnrved margins of the terminal
sieve-plate are hexaots, whose prolonged free distal ray is equipped with sealy or prong-
like protuberances (PL XILL fig. 2).

All the rosettes which are abundautly seattered in the parenchyma are distingoished
from the corresponding rosetics of Fupleetelle by the fact that their slightly bent
teruinal rays, theee or four of which spring from every shoet privcipal eay, do not run
out to simple poiuts, but bocome divided at their parrowad extremities iuto fouy
transversely divected and cruciately disposed, hook-like, backwardly bent, fine prickles.
These forms should thus e designated not oxyhexastes, but vather (iscohexastors,
With regard to fig. 8 on 'L XITL, which represents a vosette of this kind from Regadiella
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phanir, T may here pote that the representation of the fine transversely arranged
prickles on the exteemities of the teminal mys has wot beon sneecssful.

The foricomes which ore nttached 1o the tips of the dogger-shapod hypodermalia
differ from those of Euplectefla aspergithen in their somewhat greator size and strongey
termingl roys, a3 well as in the longer claws of the terminal plates; they thus more
uearly vesemble those of Lupleetella suberea (Pl X111 fig. 4).

Sitee no specimens of Legeedvellie: phande oeour among the Hexactinellida colleeted
by the Challengor expedition, L bave figured (PL XTIL fig, 1), from a photograph, a
gpecimen which was kindly given to me for examination by Professor Oscar Schmidt,

The loealities for this species, os at present knowun, are, according to Osear Seluuidt,
the Darbades, in 221 and 288 bithoms of water, aud Santa Crug, in 248 fathoms, in the
Gulf of Mexico.

Subfowily 2. Hovascrse (PL X1V, fige 6-13; Pls XV.-XIX),

BEuplectellidas in which the lateral wall is solid, that is, pet perforated Ly paietal
gaps.  The prineipal spicules are wot fused together, snd form with their longi-
tudinal and transverse vays a quadeate network,  The hypodermalia are dsgger-shaped,
and have o somewhot swollen distal way beset with prongs, and freqnently extended by
apposed pointed  diacts, but in other ecases probably bewing o floricome.  The
hypogastralia are either simple pentacts without & proximal ray, or hexacts in whicl
the tnward projecting (proximal) ray probably can Lear a Horcome.

Genus 1. Molusens, v, gen. (PL. XIV, figs. 6-135; Pls. XV.-XVIL).

Tubular in form, with o compuct wall, the onter sueface of which shows no pit-like
depressions, while a lattice-work of longitudinal and transverse ledges projects intermally,
The upper trausversely truncated extremity is provided with o thickened margin which
is destitute of a gpiculnr wreath, and iz closad by o compoct sieve-plate, while the
inferior extremity runs out into a basal tuft.  The network of strands which servis
for the support of the body-wall consists of greatly prolonged, longitiding] and trans-
varse rays of compact hexacts, pentacts or tetruets, which lie close to one another,
forming u tolumhly firm frumework, and which are also surronuded by o conting of thin
comitulia,

I the parenchyma, in addition to varous other spicules, oxyhesusters oceur, or tustend
of theso i othor enses fibathe,

Tle sword-shapad hypodermalin bear no Hovieomes, but ave externally extended by
apposed pomnted and parrow dincts.
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I, Holoscus stellatus, w. sp. ('L XTIV, figs, 6-13; PL XV, figs. 6-23).

Station 325, cast of Buenos Ayres; Iat. 367 44’ 8, long. 46° 16" W.; depth,
2650 futhoms: bottom, Llne mwl,

At the above locality, the specimen fignred in PL XV, fig., 6 wis dredged, as also
the greatly injured fragment of # second specimen represented iu PL XV, fig, 14,
The vwo specimens differ, moreover, not only in their size, but also in the individugl
formis of the spicules, so that notwithstauding the genernl agreement, we have perhaps
ta deal with two different species.

In the formey specimen the almost eylindneal tube, which is slightly widened o the
midele (P1 XV, fig. 6) is 8 env. long and 13 mm. broad,  Upen the upper transveisely
truncated margiy, a terminal civenlar pad projects somewhat ontwards, and this supports
transversely the steetelieil retiform sieve-plate whick hus been fignved by Wyville Thomson
(Pl XV. fig. 6), but which is no longer preservod in the olject before me.  From their
inferior extremity, whieh s only shghtly narrowed, there extends, somewliat to the side, o
badly-preserved tuft of fibres about 2 em. 0 length,.  The outer surface of the wall,
whicli 1s from 175 to 2 mum, w thickness, appems to the waided eye to be ronghenced
hy small tuberveles, while, with the help of o lens, numerans small pointed elevations
showing s uniform distrilution and 4 regulay arrangemeont wmay be observed in transyerse
and longitudinal rows.  On the inner side pit-like depressions about 1 mun, in breadtl
likewise ocenr

The prineipalia, which constitute the groundwork of the quadrate lattice-like frame-
wark of the tubular wall, ure hexucts and pentacts with a distal radial vay. The long
longitudinal and transverse rvays ave so applied to each other that the transverse rays
come to lie altogether on the inuer side of the lougitndinally diveeted rays.  According
to the figure given by Wyville Thomson (P XY, fig. 7) it might be thought that the
lattice-like network lies close to Uie inner side of the wall of the tube, and that it
consists of nothing but peutncts.  Sueh, however, iz not the case. It extends, on the
othey hand, between the inuer and middle thivd of the thickness of the wall, awd consists
for the most paet of Lexocts, botween which peutacts with distal radial vays only here aud
theve appear.  Numerous thin comitalia, with n variable nnmber of rays, accompany the
transverse raye of the principalia.  Near the mavgin of the body, outside the longitudinal
strands, long diacts also ocenr, with pointed upper ends, and with anchor-hooks on their
infevior extremitics.  These dinets are, as o rule, quite smooth above, but hear towads
the lower end barbs, which become gradually longer townrds the end where tlie ray
passes into @ conieal l‘mhltuﬂ thickening, from which uwsually four, seldom more, anchor-
teeth project obliguely outwards and apwaeds (PL XV, fig. 13).  Projecting freely down-
winds for a greater or Jess distanee they form the basal root-tuft.

Among the purenchymalin we st nlso mention the long, thin, terminally pointed
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dinets, which are either scatterod al wandow, or agereoated in bundles, Several forms of
roscthes also oceny, and o ey aitest alundinen, sunple oxyhesastors with short priverpad viys,
and with two to fonr straight or hook-like, moderately diverging, terminal rays on the
extremity of each of the prncipal rys (PL NIV, fig, 13 PL XV, figs, 0, 11, 12),  The
number of the terminal rays may vary from one to three on each of the main rays ('L
XIV, fig. 8; PL XV, fig. 11), These remarkable skeletul cloments from whose globular
centre four, three, or two rays spring, which arve greatly bent in one plue, or even
gpieally twisted, T vegand as arvested denvatives of oxyhexasters (PL XIV. figs. 10-12;
PL XY, fig. 10). lu the cuter part of the parenchywa, graphiohexasters with close
buudles of almest parallel fine terminel vays appear (L XV, fig. 19).

Wiether the elegant discobexasters represented in PL X1V, fig. 0, whick are provided
with an S-like terminal vay, and with very spull terminal dises, veally belong to this
species, or ate nat rather mtradod bodies, 1 have lately begun to doube

These and sunilar discohexasters also appear in that fragment of Llolascus which is
vepresented in PLXV. fig. 14, and the individual spicules are figwed after Wyville
Thomson in figs. 15 to 23 of the same plate.

The deimal sheleton consists of sword-shaped hypodermalia with greatly prolonged
proximal vays which run out to sharp points at the extremities, with o thick scaly or
toothed distal ray, and with four transverse rays intersccting at right angles, obliquely
pointed at the extremity, and of median length.  Upon these, as on the proximal ray,
small pointed elovations may often he observed,

The tangential arms of these hypodermaha always lie somewhat beneath the dermal
memlbrane, whicl is vaised up in a conical elevation by the distal ray. Close to the outer
portion of the proximal ray, and over the whole distal ray,—even extending beyond the
outer extremity of the latter,—thin diaets are disposed which run out to peints at both
ends.  These may serve as defonsive weapous in place of the floricomes which are Leve
absent (PL XIV. fig. 6).

The gastral skeleton consists of hexact swonl-shaped hypogastralia, in general
resembling the liypodévmalia, but. somowhat more delicate, Thin dacts are here awd
there appesed to the spienlar rays, and are even more delicate than these of the puter
skill,

2. Holascus fibulatus, n. sp. (PL XV, fies. 1-5; PL XVL).

A species of Holusews, markedly charvacterised by the possession of numerous doulile-
hooked fibulas, is included smong the sponges of the Clallenger expedition.  Threw
specimens were obtained, one (represented in PL XV, fig. 1) in o teawling to the soutl
Anstralia (Station 160, lnt. 427 427 8., long. 134° 10" E.), at a depth of 2600 fnthows,
from o eed cluy bottom; while the other two were got i o trawling which was made iy
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a loeality halfway between Kerguelen Teland and the Cape of Good Hope—the oue
(P, XV, ig. 9) (Station 146, lat. 46" 46 8, long. 457 81" E) from o depth of 1375
fathoms md a bottom of Globigerina ooze; the other (L SVL fige 1) (Station 147,
Int. 467 16" 8., long, 487 27" E.) froms a depth of 1600 fathoms, nud a bottom of Dintem
poze, Although none of these specimens is wholly wniujured, the combination of ull
the three affonls o elear conceptian of the form awd stmeture of the species.  The form
can be most clearly recoguised from what is really the most macerated speeimon, but
which is preserved in its entive length (PL XV fig, 9).  This consists of a conieal tube,
nprrowed downwards and ronoeing out inferiorly into & basal toft; while the upper
transyersely truncatad extramity is bounded by a parrow marginal ridge and elosed by a
siove-plate which extends withiu the latter, and is mched slightly outwards in it
central portion.  The specimen obtpined at Statiom 160 (PL XV, fig. 1) represents only
the much mjurod lower end with the basal tuft, while of the decidedly larger specimen
from' Station 147 (PL XVI, fiz. 1) only the upper portion with the sieve-plate and the
relatively well-preserved soft parts persist,

The whole outer surface of the sponge exhibits the fine small points which occurred on
Holasens stellatus,  Heve also on the inner side of the tnbe there estonds o system of
mterseeting longitudinal and tronsverse ledges which form quadrate meshes with central
pits (PL XVL fig. 1). The framework of the termingl sievo-plate, thongl wot quite
regulardy construeted, exlibits approximately radial amd eiveular strands of Leams, from
the intersections and nodes of which small prickles project eutwards (L XVL figs. 9, 10),

The principal framework of the wall of the tube lies towards the inner sarface, and
consists of strong smooth teiracts, The somewhat long longitndinal rays cross the shorter
transversals externally,  Nnmerous comitalia with a varialile number of long narrow rays
are attaehied both to the longitudinal and tensyerse vays of the privcipalia (PL XV,
fig. 2; PL XVL fig. 2).

On o temsverse seetion of the somewhat thick wall of the tube (of the fragments
fignred in PL XVI, fig. 1) o aystem of rough hexaets is obaarvod, with mays disposed in
radial, longitudinal, sud trausverse directions, and appesed to one another to form a
framework of beams cuclosing cnbical meshes (PL XVL fig. 2). The outermost and
muermost of thoso hexacts corvespond in position and dircction with the lesnet
hypodermnlia nand  pentact hypogustralia, to the long parenchymal ray of which they are
symmetrieally jolned.  The other iremmloly seatteved pavenchymalia consist of isolnted
graphiohexasters with bandles of long, very delicate, pamallel terminal vays, and of those
chawmeteristic fibule, which | am inclined (6 devive from grestly redueed oxyhexasters
with bewt terminal mays.  Oune ean frequently observe at some distance from the centyal
nodes and upon each of the two mys o boundary line, ot which the steaight centml,
thicker scgment passes into the thinney tarminal povtion ('L XV, fig, 3¢, o), 1 vegard this
straight, mner, thicker portion ns corvesponding to the principal ray, the bent outer
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portion, an the other hand, as equivalent to the termival.  The Faet that the Ghnlie e
lu‘uviuTu-:l with Dent terminal viys, instend of the oxyliexasters which e present so
abundantly m other species of Holasons, 15 also in agrevmont with my theory. It has
lately been shown that neither the oxyhexasters, por the prickly small discolicxacts,
tepreseated in the dingramatic section (TL XVL fig. 2), belong vo the species; hat luive
been ageidentally antruded

The dernind sheleton consists of vougl sword-glwped hexuct hypodermalin with
arcatly prolonged proximal vays, and toothed, shghtly thickened distals, on which several
(frequently four) nerrow pomted dinets ave disposed, and with thelr outer extromities
extended far a greater oe loss distance beyond the points of the distal vay (PL AVL
figy ).

The gusteal membiane is supported by the transverse rays of the vough pentact-
Liy pogastralin, Wi long distal vay penetrates radially into the parenchyma.

The spienles of the basal tuft of fibres consist for the most part of very long diacts,
which are smooth an the outey pointed extremitios, but are Deset furthor down with Lurbs,
and bear at their inferior extremities a conteal pointed knob, from the side of wlich three
or four strong anehor-teeth project outwards and upwards.  The intersection of the axiul
canal lies, as o rule, ot sowe distance from the inferior extremities, and corvesponds
usially with the four lateral prongs, whick are eruciately prmanged (PL XV fig. 11},
Tn sonie long spleules which run out to points on both ends, I have also found the axjal
vieoss of the ceutral canal 1w the middle, and the hook-like tecth so dirceted on the twa
sides that their points were turned away from the centie (PL XV, fig, 12).

The skeleton of the tolerally compact terminal sieve-plites chiefly consists of strong
hexagts, which formy quadrate meshes by the apposition of the transverse vays. Themn
distal, freely projecting ray is gpindle-shaped, thickeuned, and spursely covered with small
comival teeth, while the short proximal 15 s suuple cone, aud entirely tuberenlar.
(Pl XV fig, 8),  The four cruciate, long, transverse rays are smooth, and gradmnally run
out to a point.  To these transverse rays, but more especially to the outwandly projecting
distal, dinets with pointed extremitics are closely affixed (PL XVL fig. 8).

Holasews polgjoevii, v, sp. (PLXVIL figs, 1-5),

The sigle, probably young, specimen figured on Pl XVIL, fig. 1, represents ponow
spedivs of Holiseus, wlich T dedicate to_the meritorions investigator of the Calenren
undd Keratosa, Deo Doldjacll,  Tlus form was trawled to the south of Awstralin
(Station 157, lat. 587 53’ 8, long, 1087 35° L), from o depth of 1950 fathows, and a
bottom of Dintom voze.  The specimen lias been injured ot the upper end, so that both
the terminal sieve-plato and the marginal vidge are wanting,

The sack-shaped, somewhat thinewalled body has o length of 10 mm,, al 2

(z001 oHill EXP—PANT LIL—1886,) Ggg 12
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breadth of 4 mon.  From the parvowed lower end there arvises o busal tuft, 445w, in
length,

The spicules, which prineipally serve for the formation of the guadvate lattice-like
network of the parictal skeleton, see simple hexacts with smooth, frequently somowhat
beut vays (PL XVIL fig. 2), to which some comitalin sre heve aud theve apposad.  Of
loose parenchymalin there are present, in addition to soine small rogulme hexacts, sinple
thin dincts, and theee ditlevent Kinds of mosettes,  Among the latter the well-kuown
oxyhexaster form, with three long, diverging, tormingl rays on each of the moderately short
prineipal vys, is most frequent (PL XVIL fig. 3); less frequently un exyliexastor occus,
from ench of whose strong principal rays, which are expanded outwardly in petaloid
fashion, a bundle of eight or more strong, straight, moderately diverging, terminal rays
procecds (PL XVIL fig. 4).  Graphiohexasters only occur scattered through the outer
vegion of the parenchyma, and see provided with long bundlies of fine, slightly diverging,
terminal tays (PL XVIL fig. 2).

The aword-shaped hypodermalia have a long, often somewhat bent, proximal ray, a
shightly thickenied, sealy, pronged distal vay. and four simple, smooth, pointed, transverse
tungential rays.  Close to the proximal and distal rays, varrow dincts ocenr here and there
which run to o point on bath ends, and exhibist ceutenl thickened knots.  As in the other
species of Holasens, these dinetz extend for a eonsiderable distance beyoud the pxtramity
of the hypodermalia (P1. XVIL fig, 5).

The hypogastralia ave simple pentacts whose long distal ray may be applied to the
corresponding proximal sy of a principal hexact ar of one of the hypodermalia (Pl XV1IL
fig. 2).

OF the basalia only the npper part is preserved, and this does not differ essentially
from that of the basalia of Holwscus filndatus,

4. Holascus vidleyt, w, sp. (PL AV1L figs. 6-8).

In the neighbourhood of the Philippines (Station 211, lat. 870" N, long, 121" 42 E.).
the dredge hronght up from a hlue mod gronmd, and a depth of 2225 fathomws, & portion
(about & e long, and 2 eme brond) of the lateral wall of o Holasews, the siliceous spicules
of which though agrecing indeed in some points with thoso of Holuscus pelejievii, are so
markedly different in otbers that if munst he deseribed as o distinet speetes. 1 shall name
this after Mr. Stuart O, Ridley, ihe meritorious investigator of the Challenger Monactellida.

The principal skeletal fromework consists of substautial, loug, smooth-rayed tetracts,
forming the quadrnte meshes of the side wall, and, closely apposed to the latter, delicate
comitalia with a variable muonber of rys (Pl XVIL fig. 6).

The intersections of the longitudinal and of the transverse hauds of filives, which lie
more towards the interior, do vot all contain the axial crogs of a principal tetract.  In
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foct, wterseetions with and without such a cvoss alternate quite regularly Lo i the
tongitndinal and transverse diveetion.

The patenchyma is viehly provided with oxyhexasters, esch of tle principal rays of
which bears four or three steaight diverging terminals (PL XVIL fig. 8).  Here and there
I alsa found an oxyhexaster form with mueh curved ferminagl vays (PL XVIL fig 7),
though it vemains doubeful whether this type really belongs to the sponge.  On the othoy
hand, wore freguently, and andoubtedly belonging to the sponge, chavacteristio hexact
spicules ocenr which, like those of Molasews polefucrdd wepresented in PL XVIL fig. 4,
bear on encl of the strong primeipal wys (which are widened and petaloid towards the
exterior) o bundle of eight or more nunkedly diverging terminals,  The terminal expansion
of the prineipal rays is even lacger, aud wore shorply sepaented (o the mner purtion
than in the shove-mentioned species,

The hypodermalin vesvmble those of Holuseus polejaerii, and ave, like the latter,
oxtended outwarids by the longer apposed, thin, pointed diacts.

The hypogastialic ou the other hand ave not pentacts but slender hexacts, in which
the somewhat swollen prosimal ray, projecting frecly inwards into the gastral cavity, 8
beset with small prongs,

Genus 2, Malucosaceus, n. gen. (Pls. XVIIL, XIX)),

These sponges are saccular or tubular forms, with a tlabby readily pliable wall,
whose outer surfuce appears uniformly even, while ou the inner surfilce  numerous,
lavgor o smaller, round openings of the efferent passages occur in ivvegular distribution.
The infevior extremity has ot been abserved, but the superior exhibits a wide opeuing
surtounded by a parrow smooth margiy,

The principalia are vepresonted by hexacts with long, thin, flexible vays, which are
disposed in radial, longitudinal, and  transverse divections, becoming apposed o one
auother, and partly interwoven to form a cubical lattice-work.  Oxyhexasters and disco-
hexasters also oceur m the parenchyi,

Ou the projecting vays of the sword-shaped hexact hypodermalia and hypogastealin,
flovicomes oeeur.  The epidermal Hlovicowes ave lurger and stronger thun the epigastral,

I Medtcosuecus vastus, 1. sp. (PL XVIIL),

I the south of the Todion Ocean, at a locality about balfway between the Cape of
Good lope and Kerguelon (Station 146, lat, 467 46" 8., long. 45" 317 E), there was
trawled, frons a dopth of 1875 fathoms, aud from a bottom of Globigerina ooze, a flabby
plate which could be folded like o woollen cloth,  Some [ragments belonging to the



02 THE VOYAGE OF H.ALS. UHALLENGER,

same form were also olitained.  Three sides of this irregularly quadeangolar plate, which
measured about 1 foot squarve, exhibitied wuch torn mavaiug, but on the fourth the natural
border was preserved,  Ou the very probable supposition that this border, which is
about 40 em. in length, vepresents the npper margin of the sponge, and that ve wreat
portion is wanting, the whale form wonld be that of a snek or cup, whose upper
aperture wonld be abont 18 cm i diameter, At the much destroyed margiu, opposite
to the intact horder, and, therefore, probably the lower, the sponge is as much as 1 em.
in thickness, and deceeases geaduadly from this peint to the upper somewhat shap
margin.  In order to convey an idea of the clinracter of the outer and inner surfaces 1
have figured o portion from the middle m its folded position (PL XVIIL fig. 1), While
the outer snrface appearz nniformly flat, and merely exhibits pmmerons subdermal
cavitios of varied size, the mner surfoce bears unmerons ronnd exenrrent orifices be-
loniging to the efferent pussages, and varying from 8 to 12 mm, o dismeter,  Thise are
ivregnlavly distributed, at intervals of 5 to 15 mm., aud shiow at the hottom that they
are ramified.  Between these wide excmvent orifices o comparatively Hat surface is seen,
only perforated here and there by small apertures,

The prineipalin forming the snpporting fmmework of the cutire sponge are Lexacts
with long smooth and flexible eays,' which ave accompaniod by long, thin, and very flexible
comitalie.  The parenchying also contains numerons hexacts, of median size, with tubereled
rays, further small hexocts with smooth ravs, and finally vesettes of two kinds,  Among
the latter the oxyhexastors, which ave present fn groat abundance, fivst atiract attention,
They benr on cach of thene short principal vays, which are somewhat  expanded
ontwardly, four long narrow terminals (PL XVITL fig. 10),  The second form of vosette,
which helongs to the discohexaster type, is smaller, aud bems, on the gently convex
fransverse termiual dise of cach principal ray, a buodle of about thirvy delicate
terminals which hecome broader towands the outer extremities, and which are heset
laterally with womerons small Larbe, and provided terminally with o fonr-pronged
trausverse dise (PL XVIIL figs 3, 5),

The hypodermalia of the dermal skeleton lave a slightly spindle-like thickened
distal ray with sealy teeth, o long smooth praximal which yuns to o point, and four
simple, smoath pointed, tansverse rays (PL XVILL figs: 2, 8).  Whether the lavze and
strongly-developed  Horieomes  which ocom very almudantly  seattered on the outer
surface m many regions (PL XVIIL fig. 4), aro vogularly attached to the distal vays of
the hypodermalia, s in the Eaplectulling, [ caunot definitely assert, smee 1 have not
found them in this position. 1t is, however, quite possible that, on account of the great
softuess of the whele plate; thoy have been pushed out of their angiual position.

The liypogastralin are likewise hesacts with o prolonged pavenchymal vay, but the
frecly projecting proximal 18 vot thickened into & spindle, nor scaly and pronged, like

Vo Pl SVILL fig & the e of these hexaots are represented much toog short o too stradglit,
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the projecting distal of the hypodermalia. Al the hypogastralin are somewhat uniformly
vougl, 1 has not been determined with cortamty whother the numerons Boricomes whicl;
ave pepresentod on PLOXVIIL figs, 6, 7, 9, and which appear obnndaut!y on cortaiy
portions of the inmner sarfoce, veally wdhiere to the projecting proximals of the hiypogastralia,
These inner flovicomes differ from the outer, moreover, not only in their smaller size, hut
also i the fiuet that the shghtly hont terminals, which ocenr to the number of six or more
on every principal mv, bear small buebs i sddition to the many prounged terminal plate
(PL XVIIL figs. 6, 7).

2. Malwcoswcens wnguienditus, w, sp. (Pl XTXOL

To the sonth of Sierea Leone (Station 848, lak. 8° 10" N, long. 14" 51° W.) there was
collected from o depth of 2450 fathoms, aud on grey wmnd, o saceular sponge, 3 em. in
ezl and 195 em in beeadth, with walls wenswring feom 1 to 2 wmm, in thickuess, The
inforior extremity was forn ofl, and the snperior wargin only preserved in au injured
condition,  The onter sorthee is slichtly vongly, bt on the whele uniformtly even, while
the inuer surface, on the other hand, is perforated by numerous conalienkwe orifices of
vaied breadth (L XIX. fig. 1),

The prncipalio of the pavenchymal skeleton ave vepresented by slonder hexacts with
long, navrow. smooth and flexible vays, whieh ave disposed mdially, longitudinally and
transversely, and apply themselves by corvespouding rays to one auother, or to the
prolonged puvenchymals of the hypodermalin fnd hypogastralin, so as to form a loose
notwork whieh permits of the bending and folding of the whele sponge-wall.  The
privenchyma also includes numerons oxylexasters with slender, straight, av slightly hent
terminal rays, of which three oceur in most cases on each of the compavatively short
privcipals (PL XIX. fig. 7). Delicate discohesasters also oecur, with thin terminal rays
which are somewhat thickencd outwardly, and which bear npon theie outer extremities
u whorl of four or more backwardly bent, thin, transverse spinos (PL XIX. fig. 3).

The hosact hypodermalin bnve o thickened distal vy beset with sealy teeth, and o
greatly prolonged prosunal, which, like the moderately long travsverse rays, is selidom
iuite smooth, but is, 0s a rule, more or less richly beset with small pronged clevations
(Pl. XIX. figg. 2, 4),

The hypogastralia ave very similar to, bt ave (hstivetly more slender than the
hypadermalia (PL XIX. fig. 2).

Florienmes are not fonwd on the outer surface hut appesr here and tlhere on the iuner,
They bear threo or four terminals on every principal yay.  The thickened outer extremity
of every terminal ray runs out into an overhanging plate with two or three strong
terminal elows (1), XIX. ligs, 5, 6),

Althongh 1 did not find these Horicomes upon the wmwardly projecting proximal vy of
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e byposastralia, bot here and there even heneathe the gasteal wembanne, | oo still
inelined to believe that Lheve too they have been insorted on the tips af the hiypogastral
spictlos.

Subfamily 3. Txesrixag, F. E Schulze (Pls. VIL-XL}.

The wall of the saceulur or tubnlae body is perforted by apertuees of various
sizes, wregulme e shape and wrvangement, The lattice-like trmbegule of the skeleton
form for the most pat an ievegukar network of partially comented principal spienles,
The outer emd of the distal ray of each daggev-shaped hypolermal hesaster bears
o floricome.

Genus 1. Tageria, n. gen.

Twgeria poudeliva, . sp, (PL VIL; PLVIIL; PI, X, figs. 1-3).

In the neighbowrhood of the Fiji Island, Kandavn (Station 174e, Iat. 19° 77 50" 8.,
long. 178" 19’ 35" E. }., the trawl bronght up, from o depth of 610 fathoms, on a bottom
of coral mud, an elegant Euplectellid, which is figured on PL VIL, after the restoration
wade by Wyville Thomson from a soewhiat damaged specinen.

The thin-walled saccular body, which expands somewhat above the widdle to o
maximum dinmeter of 625 cw., exhibats a civeular section, and has o length of 20 cm.
Near the lower blind sack-like ¢nd there is a compact, tangled, somewhat lateral, basal
prolougation which grows on the firm substratum.  The upper extremity bears a cireular
opening, 3 em, o dimoeter, which is swronnded by o somewlat fivn wargin, and
ovepmrched by o beautiful corona of long, curved, siliceous spicules which bond towareds
the ceotre. The lateral wall of the body s ouly from 2 to & wm. in thickness,
and is peuetrated by wumerous irregulady seatteved, approsuantely civenlar, toleralily
lavge parietal apertures, varying from 8 to 4 mme m diameter.  These gaps are disposed
at inteevals of frow 1 o 2 eme i the wedian portion of the sponge, but are, above and
below, somewhat more widely apart,  Between these lavgor orifives, smaller yonnd pores
hore aud there ocenr, virying from 1 to 2 wmm. in diometer,  The nwwerons, light.
ronndisl spats, however, whicli ma ¥ be observed 1u the spivit specimen, and also iy the
figure on Pl VIL, ocourving on the external surface between the above noted apertures,
ave ueitlier holes nor pits frow the outside, but vepresent pit-like hollowings on the inner
surface which do indeed o mumy cases become, at a later period, artificially opened and
canverted into eanals which pass completely through the wall.

The larger beams of the supporting skeletal framework, together with the delieate
pomitalin which surround thew, ave for the most part fused, by cementmg watter
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aud synapticula (PL VIIL fig, 6), into a continnous network, which scems to b firmest
pi the dnferior portion of the sick, becoming more and more loose townnds the pyper
end.  Wlile the principal strands of fibves are ivregularly disposed, for the most port
abliguely, on the inferior and middle thivds of the Dody, the upper thind exhibits a wmon:
veguloe orrangement of the longitwding] beoms aud civeular tinsyerse vidges,

The latter Die, ns in all Fuplectellidee, on the mner side of the former, The strong
principalin of the Rattice-work are in the vegulaw wpper portion almost exclusively
tetraets, an the larger sad more imvegulae fnfevior portion, on the other hand, triaets and
dinets predomimite, The comitalia consist chiefly of trncts and dincts.

Closely disposed spicules, with from six to two rays, also oceur in the paenchiyma,
viz., somewhat numoerous, small, smooth or spiuose, regular hexncts, with rays PN Y
aut to fine points (PL XL fig. 2); more eavely small, siooth discoliosacts (0017 mm. iy
dinmeter), with from four to gix hooks on the aeehed tevminal dises, and finally, diseo-
lexasters irregululy seattored in somewhat lrge numbas (PL XL fie 1; PL VITL ﬁg. 14).
Most of these digeohexasters exhibit the same chusetors aud dimensions gs the diseohexacts,
which have jnst boenmentioned.  The very short prmeipal riys nsually g ont into two,
less frequently into three, long tevninal mye, which are, at their origing, united in o bow-
like manner, and which, navowing o the widdle, again increase jn stvength towards the
terminal hemispherical dise, which bears six strong hooks (PL VIIL fig. 1), Hexasters
with somewhat longer and harrower terminal rays ocour scattored at intervals, and on
their transveysely truneated extremitics, four to six small books project  transversely,
In the wneighbourhood of the outer swiface graphiohexasters oceur with long tufts of
parallel, straight, very delivate, terminal vays (I'L VI fig. 5).

The sword-like hoxaot hypodermalia ave delicate, and v out to fine points,  To their
iistol ray a floricome is always attached, which does nob ditfer essentally from the well-
known Horiconie of Euplectellie aspergiflion (PL VIIL fig. 8).

The gastral skeleton cousists of somewhat strongey pentiots, w which both the
prelonged distal and the fonr tangentials are either TJ'I'H.IH\'('I'HI.’]}’ rounded off, or terminate
in n Jnob-like swelling (PL VITL fig. 7).

The thickened marvgin which survounds the upper terminal opening bears two cireularly
wrranged rows of hexacts with strongly developed distal vays.  Iu the spicules of the
oter virele the straight distals, which mesnre from 2 to 3 ok in levoth, wre divocted
obliquely’ outwards and upwards, while the slightly bent, strong, distal rays of the inne
circle, which are 14 em. in leneth, hend fogethor in dome-like fashion over the opening,
g0 that only a central gpace, ahout 8 man in breadth, remaius (P1, V1),

The folded layer of simple sacciform chambers sarrounds elefts or shart cauals, which
either open freely by wide fntemal openiugs, or are arehed over by o continuation of
the gnstral skin (PL XL figi 1), The iner tmbeenlar framework oceurs o a thin laver
o the iuner side of the efforcut passages which lend from the wide openings of the
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chiambers, while the onter trabeculay: fenmework either ontirely fills the space betwien
the climmbers and the suter skin, or j= pevforated Ly the salnlormal Toevnae and affepent
canals.

The pame of the genns Tgerte is fomied from the Baily amme of iy wife, “ Treger.”

Gouns 2. 1Widters, v gei.

Welterio flenomingii, neosp. (PL IXG PLOXC; PL AL figs. 4-6).

The fragment of o hitherte unknown Hexactinellid, whicli 15 very  fathfully
represonted inoats natural size on PLIX., was collected in the Pacifie to the north of the
Kermodee Islands (Station 1704, Int, 207 45° 8., loug. 1787 117 W), from o depth
of 630 fathoms, on veleanic mud.  The sponge appears to be broken aeross the midile,
and to have had abont donble the loweth of the frogment poeserved, which i< 15 em.
long by 8 em. broad, becoming narrowad towards its extreouty e o conical funnel-
shaped tube only 6 mm. 1w width,  Simee the terminal portion is also broken off at this
place it is hnpossible to tetermine whether we have before us the iufoior extremity by
which the sponge was fixed or the free npper cud.

The thin wall of the tnbe cousists of a4 frmmewark with strunds of varied stvength,
aelilom mare than 1 mm, in thickness, and surronnding polygonal meshies of very diverse
size and irregolar form, which may attan the size of 1 em. It 35 only towards the
mrowed funnel-like and that the strands mrronge themselyves in o system of somewhat
converging longitndinal and trousverse bauds of fibees, which eowe to lie closer and
closor to one another, forming quadranguler meshes, which are ouly eressed by small
seeondary beams,  Herve and theve du the expanded maim portion of the sponge longitudinal
and - transverse beams may also be recogpised.  Most of the beams in the lattice-like
wetwork are not smooth, bt are heset with small kools which  project extorually,
amdl which occur sometimes isoluted, sometimes in gronped aemogement,  Even on
examination with the ngked eye, bnt more obvionsly by emploving o lons or the
wicroscope, the network strands may be seen to be supported by o firmly nnited siliccous
framework, which 13 covered hy a distinet and strongly-developed sofeskin,  The luer
becomies elevated iuto numerons small short tubes which project oblignely or at right
angles to the sueface, and are each tenouted Ly the Liyetenuth of o commensal Liydroid
polype. While the hydropliyton extends into the deeper layer of the vind, the shortly-
stulleed or sessile hydeauths praject tennsversely ontwands (PL XL fig. 4).  There can
be no doubt that the hydruth, by ita siple prosence and especially by the continual
stimuhus  esercised on the sumounding  spouge  substouee by ifs  expansion  and
contraction, hns canged the formation of the projecting tubes. 1 Lave not observed
anythiug of the nature of a pevisare.  The hydrouds scem to be entively naked, and he
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i simple lacuuwe, which are, for the most part, formed by @ rapture of the inner tra-
beculay framework,  Wherever a hydeanth arises, the chamber Jayer, the outer trabeonlar
framework, aud the outer wall, hecome perforated by a canal opening to the exterior.

The chamber layer is but slightly folded, & eivcumstance which is in barmony witl
the shight thickness of the whele body-wall,

The principal lattice-like frmmework of the skeleton consists of long compact spienles
with o varvied number of wys, but wspeeially trinets and disets, which, with the more
delicate comitalla that sweronnd them, ave, for the most purt, disposed in bundles, aud
firwdy united by means of numerons synapticula (PL X, figs. 3, 6). The circalar heams
liec as before ou the inuer side of the longitudingl, while the oblique strands are
wregulady interwoven thronghont the entire lattice-swork. In the narrowed funnel-
shapied terminagd portion of the sponge the spicales of the framework are more delicate,
ahorter, mud more amalgamated,

The looser parenchymalia are in part extended spienles wnong whicl diacts seem fo
predominate, which are provided with conieal or rownded vough extremities, and in part
smull delicate hexaets with fine transverse prickles, and lostly rosettes of two kinds,  The
one type includes discohexasters with few, usually three, long tevminal rays on each of
the zix short prineipals.  Where the principal say divides an fwvecular tuberculur
thickening oceurs, and from this the somewhat distant, narcow, diverging terminals which
sepavute from one another project outwardly, while the extreme ends bear small dises with
from four to six transversely disposed, inwardly bent, thin Looks or elaws (P1 X, fig, 5).

Thie other rogettes ave; 1t is trae, likewise discoliexasters, hut they may be distinguished
from those just described in differcnt respects.

The entive appearance is cssentially difforent sinee, beaides the stellate, the sphetical
form also prevails (PL X. fiz. 1; PL XL fig. 4), on account of the great number of equally
loug terminnl rays which bear hemispherical transverse terminal dises, Euach of the six
short prineipal rays passes at first into a discold expansion, which bears on its arched
outer surfuce numerous (about thirty) terminals, which inercase somewhat in strength
towards. the exterior, and arve disposed in o radisting and divergent fashion, The hemi-
spherical termmal discs of these terminal rays have o sharp-pronged margin which extouds
inwards in nsomewhat campannlate manner.  In some cases the number of the terminal
rays on these rosettes is less, cnch principal ray bearing only about seven terminals. Tt is
noteworthy that the rosettes, which have on the whole a spherical appearance, and are pro-
vided with hemispherieal terminal dises, always oceur only in the neighbourhood of the onter
skin (PL XL fig: 4), whereas the stellate forms which are provided with transversely disposed
terminal tubereles are, on the other hand, seattered throughont the whole parenchynui.

Whetlier the bundles of vary fine rhaplide-like spicules, which I found heve and there iu
the parenchyma in the neighbourhood of the outer surface, aro to be regarded as the broken

off terminal rays of graphichexasters or as indepondent groups of spienles, 1 canuot
(E00Te CIALL. EXP-——Pant Lar— 1550 LR 1
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with eertmmty determting, sinee T was never oble to fimd a completely intact grajplio-
hexaster. 1 am, however, elinad to the former opinion, sinee 1 have always found o
uumber of these chaplide bundles together, and in the veighbowrhood usoally o siall sis-
raved crosa, with o discoid expansion of tlie eylindneal principal rays, from whicl nimerous
gmnll poinds projected like the broken cmls of fine tevmual fays.  The whale oxactly
resembled the widdle portion of a graphiohesaster whose terminal vays had been Drokon off.

The sword-like Lesacts of the dermal skeleton are distingunished by the strength of
the four tangential and of the distal vays, all of which termivate in vounded off extrematios,
while the prolonged proximal aradually decreases in dinmeter towands the extremity,
] fually terminates iuon comien] pot,  The distal my eorcesponding to the hilt of the
gwond DLears, sometimes o the middle or towands the outer extremity, o elub-like
thickening (PL XL fig. 6).

O (e distal eay of mast of the hypodermalio o Hovicome ocears, which is distinguished
from those of Huplectolle aspergillion by the greater mmiber (fifteen) of the §-like
curved terminal says on each prineipal, ad by the wider enpe-like form of each wherl of
terminals (P X, fig. 2).

A gpeanl gastral skeloton iz always abseut where the kirge beams of the lattice-work
divectly forme the inner wall,  Where this is not the case, it consists of simple hypogastrnl
pentaets, with four equally long iutersecting rays, lying on the pareuchymal side of the
enstral membrane, while the prolonged wnpaired filth ey penetrates widely inte the
pavenchyma (PL XL fig, 2).

The extrewities of oll the five rays ave sunply rounded or stightly knobbed aud
thickened, ouly the prolonged distal 35 somctimes norowed towards the extremity,
and may even tedminale i o point.

1 hiavo named this memorable sponge iu honour of my esteamed friend and colleagus
Professor Walter Flemming of Kiel,

Sinee the single and wed dupaged specimen of 1Walterin femmingii 1 inhabited
by many eompumntively loege commensal  hydroid polypes; which have dotthtless pro-
dueed the peenline tubules ruuning olliqnely or at right angles (o the periphernl strands
(PL X. figs. 4, 6; PL XL fig. 4), the uestion arises whetler we have here to do with a
normally formed individual, or vot mther with ong esseatially modified.  In specimens
withont these invading polypes, the wide lumen of the parietal gape may be in
great part filled up by the sofi portion of the body-wall, which is here westrieted almost
exelusively to a cortical layoy for the supporting beams:

| know of at least one case in aumother croup of sponges, vawely, that of o
Mywilles, found abundantly near Tricste, which is gormally o cowpact hulbous body, but
whichh when invaded by Stephosciyphues anvabilis bucomes hush-like, tesombling o tuft
of the comumon heath Calliaa valgares.
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The following seven genera awee not yet sufficiontly known to enable their systenmtic
position to be determined, but they all appear to belong to the family Enplectellidie, and
hence are treated of here.

Genus | Habpedietyn, Wyville Thomsou.

This genus contains auly one spevics, Hediodictyun speciostm.

Halpedictywm speciosnn (Quoy and Gaiward).

I=33 Quey amd Gaimand, Vovaoe de ' Astrolabe, Zoob; vol v, 5024,
16 Deshinyes and MilneEdwanls in Lamarck, Animax sans Virtéboes, volo i, p et
Le4d, Owen, Trane, Zool, Boe. Londs, vol. il p. 205
15 Bowerbnnk, Britiih sSpongiade, vol 30 pe 1742
1866 Greay, Ao, and Mog Nat Hist, sors 3, vol, xviii, pu 457,
1867, Gy, Proe Zook Ste Loud.; 1367, po 580, Hi3l.
1868 Wiyville Thoason, Anw. and Mg, Nat. MWist., sets 4 vol. L 1T
1560 Dowarbonle, Peoi Zool. Soe, Lond TEO9, po S35
ISR Geny, e, il Ningr, Nk Tist, sie. 4, vol, 15 448
18TH Curler, Oy pilly per. 4, vl xiTi p 348,
LET: Gy, Oy eel scr. 4, vol. xiii;p. 2814
Quay and Gaimard ' gave a description and figure of a forw desiguated deyoneellum
speciogieny which differed cszentinlly from any sponge then known,  The genus Aleyon-
eelliem had heen some years before, 1850, defined by Blanville? m the following manner -—
“Corps fixé, mon, subgélatinens, solidific par des spicales tricuspidés, phytoide, @
branches pen nombrenses, oylindrigues, fistuloires, tevmides por on oifice arvowdi, &
parois ¢paisses, compésdes de graules réguliers, poalygones alvéoliformes, peteds d'on pore
i Pextiriente ot & Tintériense,”
The generie definition 18 followed by thig note * :—* Espice Lnleyoneclle spécienx,
A. speciosum, Quoy ot Guimanl, Zoologie, Astrolabe, mse™  As the following * obsor-
vation ™ adds :—*Ce genre o étd établi par Mo, Quoy ot Gatmard pour un corps
orgamisé, apporté dans lenr domier voyage ot qu'ils out bien voulw soumettre & notre
ohservation.  Quoiyue s forme rappele un pen celles des collaives, il est copendant
cvident, que 'est aupris des sleyons et des dponges, qu'il doit ftve plaed. Mais cnsnite,
pour détorminer, 51 c'est un aleyon proprement dit on un Spongmire, 1 fodrat swvoir,
si gliaque grain celluliforme coutient un polype; tontefois, conune cela nous pavalt pen
probable, nous nous sommes deétorming & en fuire un fns aleyon on un spongiaire.”
The description of Aleyoneellim speciosim, Quoy and Guimard, is, on the other
hand, just os published in 1833 by Quoy awl Gainanl,* for the genus (Aleyoneellom) —
¥ Voymge de In Carvette I'Astrolabe, Zool,, 1883, vol iv, . 302308, mul Atlis, vol. il Zeppliytis, pl. xxvi. fis, 3.

= Dot d. Bei, Koty vol bo pagz * Plvinville, foc el |u 492
¥ Voyuze de Vdstralabe; Zool, po 302
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* Bpongiaire, lamelleux, dout In charpente st formée do filets tres délies, acoolds les uns
aux autres ob entrecroisds de manidre & forwer des mailles nombrenses, arvondics, nzscz
réoulitres ef semblubles & celles dune dentelle,” and for the species (cHoyoncellion
speciosum) i—** Aleyonecellum eylindvicum, cavum extremitate votundum, albom, reticulis
lapidicis elegantissime contextum,”  “Cette singulitre produoction donnant lien an
genre gi-dessus représento wn eylindre erenx de sept i it ponces d'étendue; en forme,
de phallug, arrondi ot un pen dilaké & une exteémité, onvert & antre, & parois minces,
formces de filets triss délids, Kehement accolés les uns aux autres, entrecroisés dans tous
les sens de manidre & former des wombreuses mailles anondies, presgue regulitves
comme cellos de T dentelle on bien des gidges tisséz on rotang,  Ce qui fail, que tout la
masse est i jour.  En voyant P'élégante blanchenr ot la régulanté d'un tel tissn, ona de
Ia peine & se persuader qu'il est le produit d'noe wunion dunimans. On aime micnx en
voir nn senl au fond de la mer travailler & se faire ce logemont pour nn hut quelconqgue,
cn tirant do sa propre substomee, comme le font certaines chenilles, la matidve, qui se
peteifid anssitor qu'elle est cu contael avee Pean,  Ce zaophyte Labite, nons a-t-oun dit, de
grandes profondem= d'oir il & été omend par une sonde. Les celats quien vemarque i
pue de ses extrtmités indiquent qu'il deit ftee fixd. Noms le devons i AL Morkus
convernenr des Malugues, qui gest plu & Tavoriser avee lu plus grande obligoanco nos
vechorchies d'histoire naturelle pendint lo temps que nous avons passé daus les iles quiil
administee,”

In Blainville's work,! besides o vepetition of the genene diagnosis of Afeyoncellini
above quoted, which is also contained in the Dicr, . Sei. Nat,* these words also
oeour :—** Espbee 1'Aleyoneelle aélatinenx, A gelatinosum, Quay ot Gaimand,” and tlen
thoe follows the same " pbservation ™ which hias already been quoted  above (p. 99)
from the Diet. L Sci. Nat, DBut the figwes of cHeyoncellvm gelitinoswrm which are
given by Blainville® undoubtedly represent o caleareous sponge belonging to the family
of Bycones (Hueckel),

In the zecomd volume of Lamaek’s Ihstome naturelle des anungux sans vertohres,
which appeared in 1836, Milne-Edwards stated the characters of the genus Aleyonecellnm
in the following words :—* Spongiaire lamellens, dout la charpente est formde do filets
tres dolies, aceolés les uns anx autrez ev entrecroises de mmndre A former des mnilles
nomlienses arvondies, assez regolicres, et senblables & celles e dentelle”  Ju this he
evidently refers exclusively to that siliccous skeleton which Quoy and Gaiard liad
fignred and described as Aleyoncellom specioswm, withont even mentionmg the older
species Aleyoncellum gelatinosum, Blainville,

While Max Schultze, Bowerhank and Gray, as already mentioned, regarded Aleyon-
cotlum speciosum, Quoy aud Gaimard, us identical with Euplectella aspergillum, Owen,

! Manue! d"Actinologie, T834, 2 Vol 1x. pp. 493, 526,
* Manuel d'Actinoloute, Atlas, pl xeiis fig 5



REVORT ON THE INEXACTINELLIDA. 101

und while Bowerbank ineluded i lus genus dleyoncellwm, i addition to the well-kuown
species Aleyoncellume aspergillun, the two species designated Aleyoncellum corbiculi
and Aleyoncellum robustum, Gray sepnrated the geuus Aleyoncellum from Euplectella,
and divided it into two genern, Corbitelle and Heterotella.

Corbitelle, which included the single species (figured) Corbitelle specivse, was
characterised thus =—" The tube clavate, rather irregular, rounded at the end, formed of
slender fuseicnles of open elongate filiforn spienles, placed i Jongitudinal tmpsverse and
obligue diveetions, forming nu wvegular network ;" the genus Heterotelln, on the other
hand, with the single species Leterotella corbicule, s defined as follows :—** The fube
short, rather irvegulur, conival, trancated, irvegularly vetted,  Skeleton foried of thick
bundles of very numerous slender spienles, placed iu all divections, and forming an
irtvgnlur network, similue to the netwak of the lid of Luplectalfe.”

Sooy after this, however, Wyville Thowson, i lis venowned conteilation Ou the
Vitreous Sponges,! again united the two genern of Gray, Corbitella and Ieterotelly, into
ane, on aceotmt of the great similarity of their form, strueture, i siliceous gpiciles; and
winied the genus Habrodictyon,  His charaeters for this new gonns are ag follows ©*—
“Bponge body enbeylindieal, tubular, sttached by o shghtly contracted base.  The
wills of the tube composed of o pedfectly irvegular vetwork of bundles of sibeeons needles
loosely and irregulacly arvanged in sheaves crossing one another at low angles, and
contiected by a small quantity of soft mueilaginons sarcode.  The spienles of the skeletan
all esdentially of the hexradinte form, free and separate from one nuother, or rarely
connected i gronps of two or three.  The spicoles of the sarcode nuwmerons ' Hovicomo-
hesvadinte stellate,” and vivdous simple and bravchied modifications of the Lexidiate
type.” The two forms Labrodictyon speciosum and  Hlabrodictyon corbicula were
exinined afresh 1 respect at least o the skeletons which had already heen studied by
Bowerbank and Gray, and which ave preserved in the Muscum of the Jardin des
Plantes in Pari. One of these which bears the musewn label * Adleyoncellum
corbicula, Valencienne, donné par M. Saches 1857," and which was named Heterotella
carbiculu by Gray, exhibits o beaker-like inferiorly anchored tube, 10 cm. i
height and 5 em. broad in the supervior part, while its terminal opening is closad by a
trnsverse sieve-plate.  The lateral wall of the fube consists of o very imegular
wetwork i which the beaws form irvegnlar, roundish meshes, aud are composed of loosely
nnited rod-like spienles varying in Jength up to 15 wm.  No definite arvangement of
the beams of the network in trausverse and longitudinal bauds is exhibited, nor is there
uny iudication of externally projeeting ridgzes,

While the long rod-like spicules, which are somewhat thickened and rough at both
euds, merely exhibit i the middle four cruciately disposed lateral tubercles, as indications
of the six-rayed type, numerons well-developed six-rayed spieules also vceur, which are,

Y dan, and Mag. Nab Hid,, ser. 4, vol, L 113, T808; £ Loeceil, po 126;
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in part, quite regnlarly formed with six long, smooth, conieal roys, ond o part more
irregnlardy with beut and kuotted wava,  Wyville Thomson deseribes ng peeulioe * Hesh
apienles " the smull regular hoxradiate forms which cover the skeleral framework and ave
abundantly seattered throughont the soft parts, and also the elogant strnetures which
were tepmed * [lovicomo-lexvadiate stellate™ Ty Bowerbank, in which cach of the 2ix
pincipal oys is continned into o smoll, emtwardly curved, richly pronged, termiual plate,
annd futo o petaloid system of small branches which ave heut in an S-shaped manner, and
widened at their extremities.  The network of fibres forming the terminal sieve-plate,
swhich extends all vound the sharply tromeated lip-like upper walls of the tube, consists of
the very same elements a8 the wall of the tabe, but appears more closely  woven, and
pxhibite large six-vayed spicules between the rod-like forms, which are 1o gencral some-
what short,  Besides this completely preserved skeleton, which has been figoved by
Wynalle Thomson from a pliotograph, the Museum of the Jurdin des Mlantes in Pars 15
satd to contain o second injured specimen and a fragment of o thusl.

As to the other form, designated by Geay  Corbiteflo apeciosc— Holwodiotynm
specivsum, (uay and  Gaimard —Wyville Thomson was able to study only the sngle
specimen containe] in the Musemmn of the Jurdin des Plantes, and labelled ¢ Afoyou-
celluny corbicula Vb, tiré par RO brasses de profondenr dans lo vde de St Denis de
Bourbou par M. Leschenault 1819." 'This is probably ' identical with the specimen
fiegt deseribed and figwred as Meyoneelfwm speciosiue by Quoy wnd Goimed fu Elieir
great work. It exhibits a lattice-like tube 19 cm. long, which gradually widens from
bise which, when fully grown, is 32 mm. brond, to o fiee upper extremity whicls is
60 mim, i breadtl.  The lareral wall of the tube does not, ps iu Hetepptella corbucili,
pid g shoply truneated opper margin, nor beeome closed by o ot transverse sieve-
plate, but, without clianging in festure, bends anwands, and o forms a cueved arch
which serves to clogse the talw above, While the vod aud spindle-like spicnles which
compiost the Iattice-like framework, and also the larger sis-rayed spicnles, vesemble the
corvesponding dlumaits of e other gpecies oxeept in a fos diffiences in size, and while
both the ahove-mentioned small, stellate sixrayed forms and “Hoencomo-hexrdiate
stellnte spiciles ™ veenr iu similar form and size scattered throngl the soft hody, there is
further a very abundant ocemrence of a fesh spicaly, which has not beon certainly obscrved
in Habivodictyun corbicude, namely, o smnll beseadiate form with its branches divided
longitudinally i a forked or teifid womuer. 16 was the great abindance of this form,
which Bowerbank termed a * bifurcate rectangulated hexradiate spicule,” which mainly
mduced Wyville Thomson to regand Hulvodictyum specioswm, Quoy and Gaimard, in every

T ebrentutimes alseady recordeld by Gray (Anpogml Mg, Nat, HGL, wr, 4, val, & 179) 82 striking, and one
Ly 1o pians vaey 1o recuneile with i above supposition, nowely, ot in e Voyage de Visteolabe Quay and Gudumand
iote that thelr speeinen waz presented to thewy Ly Mr, Morkas, governor of the Molperas  In onder 1o reconcilo the

two statpmenta it must be acecpted that the elegant form which Mr. Merkus presented did not come from ihe Maoluecss,
It from the fale of Boarbon.



REPORT ON THE HEXACTINELLIDA 106

other respeot elosely reluted 1o Hadrodivtgnm corbienla, as & quite distivet and separaty
wenus from the Jarter, and fuether, the Bwee that o Zlabradivtgum speosion uo el
sieve-plute s present; lal Wyville Thowson to olject 1o the opinion which Lad been
expressed by Bowerbaok,' to the effect tlut an Euplectelln and  allied sponges “ il
TS of tha Bd and these of the tube stand tooooe eoothoe fo the relation of ossuli
and pore=.”  He maintaine that on the conteary * eachi of the lavge openings of the wall
s ogeupied by oan cxlislent oifice ool that dadidlitien akes plice a3 psual Iy minute
pores in the interstioes hutween the spicules of the skeleton.”

Carter suys in his treatise On Hexpetinellidee,® ** dleyonedlion speciosinm and
Meyovigllum corliguln appear to me to belong to one and the saae species” which
opuion | azsent (o,

The genus Habrodictyun probably also imeludes Evdictipum elegens, Marehall, which
Marshall Lins braetly deseeibl from a hullow, conal-like form (proserved i the Musoon of
the Amstendam Zoolegical Garden), agreving with Habrodivtpun speciosion, Quoy and
Guimard, in the forme and  structure of s dvegular, lattlee-like skéleton, though
exhibiting in the imerior o losser splenlor work (of intersutiel councerive nssue—
Flockengewehe), The latter cousists, necording to Marshall, chicfly of lung (up to 1 om,)
roil-like spacules, between which alender, sword-shipusd besmdinte forma oeeur, besidis
more delicate six-rayed  and five-rayved spioules with irvegularly developed prickles,
and further, smull crowded forms. with six, fve, four or thyee toxs, which, like the o
tayed so-callel vowpass spacules, probably fom wieoths round  the dermal sy,
Particalarly chavocteristic are the six-rayed spicales, 002 to 04 moy o axial Jength,
which bear on the extremity of each rav o dise with seven pronws . Mardiall’s bristle
like spieules also ocenr, ns well as the well-known “ florivome-hexralinte vosettes,” which
do not ditfer essentially from those of Euplectelle.

[ the memoir which appeared iu 1876, Murshall characterised the family of the
Euplectellidie as follows:— Pollakul Hexactinellide of tubular fomn, mouozole, sseulum
closed by o sieveplate; inothe porietal tissne longitudinnl, cirealor and spiral bondles.
Dermal skeleron eliefly formed of hesrndinte spicules, betweoy whicl lie the smaller dermail
pores,  Large erateriform elevations of the parietal vissue also oveur.  Thers ave also 4 cone
sicleyalile pumber of devmal getin which lead direetly into the body cavity, sl which oy
be olosed by compass spieules.  The roserres Delong 1o the * flovieon-lesisiline ' ope”

In the genus Evwgplectella, Marshall notes two species, namely, Euploctolla aspergithon,
Owen, snd Ewplectella awend, Marshall and Herklots, and o the genus Habrodictyun,
Wyville Thomsan, ouly the ancle species Hubrodiotyune speetosn, Quoy and Gammand,
leaving it undeeided whether the sponge (Ewdietywm eleqans) be hod deseribed, from the
Amsterdam Musewm, i an independent form, or belongs to the Zlabsdiotyim spoctogum.

V Britiel Spiotigialie, val. L e 176, 1570 = ek, anid Wi, Nah, TG seed vol: 2l pe 308
3 Uelber die Virwundesehnftoveckaltnbes dee THegactinullilen, Zeaisehe. 17 i 2k, TRl 2avmi (o 128
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Although T have uo apeeimens of this geuns Hebrodictyuny for special examination, it
follows from Wyville Thomson's ahove quoted (pn 101) generie diagnosis and figures ! that
the two species distinguished by Wyville Thowmsou, Habrodictyum corbioula, Valonciennes,
and Hebvodictpon speeiosum, Quoy and Gaunard, are very clesely velated to Regodrella
phenie; Ozear Schmidt.  Whether the agreement goes so far that the two species must
be ineluwded in o common group I eannot decide, though 1 régurd this as Dy no means
mprebable,  Wyville Thomson was eertainly right in uniting Gray's two genera
Hetevotella and Corbiteller, and in entively dropping the generic name Aeyoneelium,
whiel really yeferred to n ealearcous sponge.

Habiodictyum agrees with Regodrelle in this; that the skeletal framework of the
tube-wall is formed of an irregular network of fibrous bundles, which in the upper part
are only united by means of the soft parts of the body, but which towards the somewhat
diminished nferior extremity become gradually more and more firmly welded together
hy siliceons matter, and finally pass into o knotted base which grows directly npon the
solid substratum.  The irregular distribotion of the parietal apertures is charactevistic of
both geners. The spicules desevibed and in part Bguved by Wyville Thomson do not,
on the whole, diffey much from the spicules of Regadrelle.  Ouly the vosettes, which are
seqattered thronghout the parenchyma, and which in Regadvella ave provided with a trans-
verse terminal evoss belomging to the terminal rays, exhibit in Haliypodictyum speciosunt
true oxyhexasters with propertionately long priveipal rays and shorter pointed terminals,

While in Halbrodietywin corbiculee the wall of the tobe is afivmed to be sharply
separated from the transversely disposed tevminal sieve-plate hy a lip-like margin, such
a separntion s entively wanting in Habrodictywm speciosiom, sinee the lattice-like net-
work of the tule-wall passes directly and withont change mto the gently arclied terminal
plate.  Whether Halrodietyum corbicida contains the parenchymal oxyhexasters which
are 50 abundantly preseut i Flabrodictyum speciosum, has not heen determined with
cortainty.

Genus 2, Kudictywir, Marshall,

This somewhat doulitful genns contains only a single species, Eudictyum elegans,

Eudictypom elegans, Mavshall,

[n his investigations into the Hesactinellida® Marshall lias described, under the
name Fudictyum clegans, o specimen in the Museum of the Amsterdam Zoologieal
Gurden, which is perhaps identical with the above-meutioned Habrodictywm speciosun
of Wyville Thomson, and at auy rate, very elosely allied to it.  According to Marshall
the tissue of the wall of the hollow club-shapal sponge shows longitadinal and trans-

VoA wnd Mag, Nat, Hia, ser, 2, volid, pli I 2 Zeitsehr. foaciss, Zool, B, xxvy pa 217, 1556,
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verse bundles, which van weveguliely and usnally form ansstomoses ; the dermal ostin
are nsitally deegnlady distriboted between them. At the npper end i o strongly
injured sieve-like plate which s wot so distinet from the tissue of the wall as in
Euplectelle,  Thas tyabeonlar petwork seemed to Mashall to consist of nnsaldered
spiowdes,  The loose nuas of spicules lies on the mner <ide of the lattico, aml consists of
uninxial spienles 1 oto 10 mnn long, slewiler daggors, weak five or six-rayed formes with
iregnlarly developod vy, very sinall spienles with several eys (three to six), spicttles
with compressod pays aud siwilody formed dinets which are like o compass necdle,
Hloxacts with axes, from 002 to 08 mm. long, which besr ut the end of each my an
wmbel with seven vays, are especially  choracteristic. Finally, there wore found five
vaved  spienles  and  fovicomes  which conld pot  be distingushed  from those  of
Euplectolie,

Cienms 3 Dietyooud e, b, gon,

This genus conbuins ouly the one species, Dectyacalye gracilis,

Eietyocadya gracilis, n, ap. (PLXIL fos. 1-7).

The foamework of siliceons beamis, which s shown in its patural size, from a
photograph, m PL XIL fig. 1, was trawled in the South Pacitic (lat. 22° 217 8., long,
1507 177 W) from o deptl of 2385 Fathoms, and & red cliy bottom (Station  281),
From o compact eonienl basis, whiel has beew atiched ta some solid body by o basal
surface of 5 mm. in breadth, and which is norrowed upwards to o dmeter of 8 mm.,
there wrises an irregnlar retiform famework of beams, veanlting in o cupelike form, 23 mm.
w length, and about 18 mue in width above.  One of the sides appears to have opened
wuferiorly, and to lave heen again closed above.

The beams of this framework, where they spring from the massive base, weasuie
from 2 to 3 mm. n thickoess, but become thinner upwards by gradual ramification,
They consist of greatly prolonged spicules, which vary iu the aumber of their rays, but
which are for the most parts diacts, camented externally fn w guite irvegular faslion.  In
the meshy conical basal portion numerons hexacts oceur, soldered between the larger
s,

After a more enreful examivation of the entive specimen [ detected in varions places,
bt especially ab the pomts of union of several intersceting beams, small patehes of an
adheyont soft substance which partly covered the beams,  Although such insiguificant
remuants of the soft hody were no longer available for scctions; it was still possible to
detneh thew in small fragments from the lattice-like framework, and to detect in them a
number of isolated spieales, whicli throw at least some light on the true ehavacter aud
systematic position of the sponge.

(200L CHALL EXP—PART LiIL—1886.) Gigg 14
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It the fivat place, slender swordssliwald hexaots coouy jn great pumlbiers.  1u tlese
both the prolongod vy awd the fowr rectangularly mtersecting transversals are smonth,
and terminate in oo tewneated point, while the sisth ay opposite the Toimer i thickened
i ite muddle portion, awd beset with outwardly-divectod prongs. | ame inelined 1o
behieve that these sword-shoped hexaets pepresent  the hypodermadin of the dormnl
skeleton, amd that they bore on their distal wy these Hovicomes whioll were o Leve
and there, though deed very mmeh seattered, and which s figured in o feagment 1w
PLOXIL fig. 7. This faricome farm is distinguished by the smull pwmboy (three 1o fivi)
of the terminad claws, ond by e peonliay meding ovewurd bending of cuele of the six
terminal vayvs borne by each privcipal ;

Faur ditfevent fovms of rosotiv also oeeur.  In the fivst place, discohexasters m whiel)
cach puincipal bears four terwiual rays, slightly beot i an S-like monner; these
torarined rays inerense in thickness towands the exterior, and bear tevminally @ large hemi-
splierienl tevminal plato, with small wavginal reeth (ML XTL bge 2} Io thie seeond place,
discohexastors with four steaieht terminal voys, cach of which lears ou its tnthickened
extvemity a deep campmlate teemingl dise whose marging we divided o paelll
pointed veeth (PL XTI fige 4); thirdlv, discobexasters Ll the size of the abuve,
which eaeli of the prineipal rays bears o bundle of from twenty to thivty thin terminals
varying i length, aud termivating in small foar-pronged  transverse dises (L X11L
fig. 6); and fouethly, graphiolexosters with o banile of very fine sowewhat diverging
rhaphides, which are borne oy the diseold teyminal expuusion of eacli principsl oy
(PL XTI fig. 5).  As somewhat locse porenchymaha, the seattercd smmple hexacts and
dincts with central itersection nodes ave to be noted.

The veference of this sponge to the Buplectellidae, sad tu o position somewhere in the
neighbourhood of Tawgerin, | buse upon the charactor of the man skeletal framework,
ord on the great abnudance of sword-shaped Horicome-bearing lexoets, wlhich doubtless
belong to the devmal skeloton.

Perhaps the vanety A of Osear Sehinidt's Rhebdodictyn delicatum® is identical
with wy Dictgocalye graeilis, os i3 suggested by the fguve,” aud the short bup very
apposite descrpuon of the fraomework which Osear Sclupidt has @iven o the words
“an airy wall wrises from o thick pillar-like bage” 1 would ulso have accepted
0, Sehmidt’s designation for this Hexactinellid, lud the name seleeted by O, Sclude
appeared to me 1o be more smtable for his wvarety B, to which his description
(especinlly of a peculiny vosotte) cliely refers, This varety B s likewise included in
the Challenger marerial, and will be inmediately desevibed.

IS pomghen dest Mestlisei oy Mesieo, (i ¥ Ly eife, pl. vill fig Bt
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Gouus 4. Rhabdodictypion, O, Selunidt.

This genus contains only one species.

Rhabdodictyuny delicatuni, O, Schmide (. XX),

OF the twa Hexaclinellids (drodged o the neighhourhood of Bequin from a depth
of 1601 farhoms) which Useur Selunidu hos distinguishod us varieties of ono species—
Bhabdodictywm delivatum—it appents to me, as alteady wentioned, that the vaviety A is
identical with my Dictyoeelye yiecilis. For the vaviety B Lretnn the ongiual ame,
U Belmide deseribes s Lutter forn as o “ simple or banchod  tube with o perfornted
wall, formed of interwoven cords.  The cords consist of amalgamated or locsuly fused
liexeaciate spicules,  The rays, which are arraoged io lavers in the longitadinal direction
of the cords, ave for the wost part strikingly prolonged, so that the tissuc has the appeor-
anee uf being composed of vvegnlnely nterseeting vods. The free Lexradinte spicules are
sloder, smooth when quite young, but subsequently eovercd with spines.  The rvavs are
very phiable. A beautiful rosette form occasionnlly ocenrs, in which each of the six tays
is provided with eieht mtersecting winhols,”

Osear Schumidt's figure,! and still more s deseription, have convineed me that these
sheletons  diedzed by the Challenger i the neighbourhood of the Bevmuda e)ands
(Station 56), from o depth of 1075 fathoms, and on coral mud, belong to Rhubdo-
dictyenn delication, 0. Sehimide.  They exhibit slender, almost tulmlar eups, with a length
af 6 enn, and muels hroken at the upper ends (11, XN fig, 1), The hasal portion, which
i feom 6 to 10 mim. in breadth, is attached by means of o terminnl expassion to some
solid body, and becomes gradually widenes npwaeds 1o twiee this diseter or more. The
wall of the tube, which i the kuger specimens mensures a5 muelt os 4w, o (hickuess,
15 valindly padorated by nwmovons vonnd holes.  These ave from 2 1o | mm. i width,
wd beeome somewhat browder townrds the cxtesior, ab the same tine inereasing io
Qinweter towards the upper end of the sponge,  The arenngement of these parvietal
apertures is tolerably irvegnlar in the mferior portion; hut towards the superior extremity
aoquires mare aud more the dhuoscter of two somewhat stecp, intomseeting spaal pows,
The siliceons frmmework which forms the snpporting wall is wsually from 1 to 3 mm.
broad hetween those formming, aud consists of the greatly prolonged hexact-mys fmuly
it by soldering and symapticala (PL XX figs. z, 2, 1)

Sinee the three specimens which are 2t my command ave all imcomplete and whelly
macerated there 38 no trwee al the soft tissue nor of the looser spionles of the parencliyma,
akin, or gostund monibizine, so tlot no coneaption of the <tenctare of the eutive sponge cun
Ihe obramed sufficient to enable ws to detenmine whetler we have hore to deal with o

VEoe et pl. vl fig. 3 5%
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Euplectellid or uot. 1t is not evon cortain whether the pavtetal apertures abserved in the
skeleton ave teally open duing life, or whether they are covored by the soft parts

Gevive 5. Lhebelopectelle, O Selimilt,

Onily one gpeeies lad yot been veferrod to this genus,

Riabelapectella tintinins, O. Sclimidt (PL XTT. figs, 8-12),

Among the Hesactinellida from the Bay of Mexico which lave been studied by
Qs Selunidt, o By ocenrs vepresonted by aevernl fragnents and by one whole FOuNY
specimen, in which the cop-shape manifest in the yonng form at least, the method in
which the spienles are united by fusion and syoapticads in the busal part, hut
move loasely m the upper portion, and fuether the form of the loese spicnles presint i
the soft parts, justify its rveference to the Euplecrellide, thongh we do not know cither
the form or steicture of the entive adult sponge.  The inferior portion of the matur
Rialddopectedla: putinius, o8 figured by O, Schmidt,! preseuts so firm and stoll-like o
mass that 0 spite of the nmddy vharaeter of the gronnd in question, I oam fir from
accepting the opinion of Osear Schinidt, that a reot-tuft must have Teen present, for the
expamled basal plate of the young specimen by no means exelades the supposition that
the sponge was fixed to some lued body.

The wide-meshed lattice-like framework of the cop-shaped hody, composed ns it s of
wreatly prolonged hexacts oud numerous diaets, may well be compared with that of Rege-
drellee and other firmly sessile Euplectellidae.  OF the looser spicules Oscar Schmidt has
carcfullydeseribied and fisnred sevordl noteworthiy forms. - Among these the loricomes, which
ngree throughout with Ewplectella flovicomes, deserve special attention ; further, thove ave
diseahesasters of dilfirent kinds—first, those with small transversely disposed stellute plates
om the thin extremities of tlhe long secomlary rays, of which two or three pre nttached to
every prineipal vay ; secondly, these with hemispherical, mavginally toothed terminagl umbels
borne by the thin, but extesally comeally thickened termingl vays, of which fonr oecur
oicach prineipal, and in which the S-shaped curvature (PL X110, fig, 8) produces o mutuid
entanglement ) thivdly, a form vesombling the Iatter but with long, paalle], marginl
prickles which yun back from the hemispherieal terminal dise, close to the ams of the
terminal ray ; and fnally, @ very small, on the whole sphevical foru in which vaeli of the
long, thick, prineipal ruys beavs five strong terminals.  These five terminals ave arvangol
in a regnlar manner, 50 that o somewhat shoter straight vy forms the direct extension
of the prineipal, whils the lowe other longer sl glightly bent rays age (isposed in o
eross, and run obliguely outwards.  Every terminal ray is provided with a hemspheneal

' Loe. eity pl. vifis fiz 0.
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tevmninal wmbed, from the lateral margin of which ubout gixtecn pointed teeth project. It
is remurkable that these Bemsplierienl or elobular termival gmbels are not of aqual size,
the central having but about hulf the dismeter of the four smronnding it (Pl N1L
fig. 11).

In w fragment of (his specios which Professor Osenr Sehuide Lad lindly placed
at my disposal, T found o fow ather rosette forms, namely, first, oxyhexasters with two
diverging thin terminal vays on a vevy shiovt prineipal ('L XTL fig, 9), just like those =0
frequent in different species of Fuplectelfe, ad secondly, small diseohexacts o which
upon the outer extremitios of every simple eylindeical principal tay, o hemispherical
hollow terminal dise with wavginal proigs was so adjustid that the cvity scemed to
be directed not inwards but ontwards,

The stars which Oscar Schimidt obseyved in Rhabdopectelln tintinnns, and which he
compared to the Fethye-stars, 1 have likewise secn, aud have ficnred them in PLXIT
fi, 12, Lregard then as oxyhosasters in which the strong termingl enys have at their
Iase grown fogether laterally on the very ghort prineipal s,

Finally the vougl how-shaged spicules (PL XIL fig. 10) deserve to he mentioned.
The great vesemblanee botwoen these forms and those of Euplectofle jorms has already
Leen noted by Osear Schiult,

denus 6. Hevtwiyia, O, Sclimid.

This genus inclndes only the single specics mentioned below,

Hertwigin fulerfera, O, Sclunidt.

From o knotted awd branehed basis, according to Osear Selnidt’s vopresentation,
thire ardses an irregular labyrinth of tabes with thin leafilike walls, supported by
a lattice-like framework of obliquely crossed rods and fibres. Owing to the defoctive
presevvation of the upper wuch domaged portion 1t was not possible to frnme any
satisfactory conception of the whole form.  Awong the looser siliceous spicules, Osear
Schuidt wentions- (1) heseadinte spicales aud devivative five- and three-rayed forms,
which ave for the most part yough towards the point, while others exhilic a fir-teee-like
ray with ut most very short prickles; (2) rosettes with fonr intersecting umbal teeth ;
(#) rosettes with largey teeth on the backwardly hent wargin of the tevmingl wmbel ;
(4) the “spocific Euplectelln rosertes,” thar is to say, Horicomes: and (5) two kinds of
sickle-rosuttes, one of whicli carvies on the hemizpherical termyind dise of each princijul
ray several whorls of sickle-like torminal rays, while i the other four large sickle-like
teeth ave mserted on every prineipal ray.  Rods with nwwerens oblique ierml prickles
at ome end are se ttered here and  there,  Oseare Schmidt also mentions delieate
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siliceous webs whose thrends ave Trequently provided swith smoll terminal hooks or
umbels, T would venture to sngeest that we bove here too deal with the vetiform
siliceons skeleton of ecertnin: Badiolariang in whicl tersinal hooks or pronged termingl
diges frequently oecur quite shailae 1o the hexasters of Tlexactinellida,

This form was fomnd in the neighbonrhood of Dominiea, on muddy ground, aml ai
depili of 611 fathoms,

[ spite of the chpseteristic Horieome deseribed by Osear Selimide, it must still
remain donbtful whether this form really belongs to the Euplectellidse,

Gewus 7, Myclostylus, . gen,

Thiz genus contans ouly one species, Hipdostylus dives,

H'.J’fr:fuﬂyhm r.-'il'c&'_ . 8. (l"‘]. L\-S}

This Hexnetivellid (Pl LXX. fiee 1) wos dredged in the Mid South Pacific Ocean,
lar. 397 417 8., Jonge, 1317 23" W, (Station 289), from o red elay gronnd at o depth of
2550 futhoms  The soft loose body measures 575 cni. in length, while from the lower
cnd there oxtends o miel domaged mwlshaped stalls, 11 con long, and 2 10 1 mn,
thick. The whole sponge Las Leen apparcutly somnel compressed and distoried iy the
dredge, that from its present state b s diffionlt to decide certminly as 10 the ongimal
form of the Diving orgnnesi, thongl o veconstruction 15 to n certain extent, still
posgilile,  Iu weneral form the body of the sponge resembles o latevally mueh-compressed
conic, of which one of the naerow sides s uniformly rounded and the other much
fulded,  The Droader upper end is not trausversely, but olliquely {fruncated, as the
vonmdded, somewhat S-curved narvow side iz rather longer than the other, which exhibits
u shmple convex eantour,  The upper surface s contracted i frmmel-like fashion, and
exhibits: an tvegulaely folded infioudibulse opeming,  The lower end of the Lody s nat
deawn to o point, bnt i shightly woundeds. The stalk springs fram the base of the
vovded, unfolded nprrow side, and becomes madaally slender thronghont its length,

As the sponge wis given to we for investigution in an undoubtedly wuch nlbored form
and condition, several questions as to its anatomien! strietie, and these of essentinl
importanee i determining its systematic position, liave unfortonntely to Le loft uu-
answered.  Thus it must remaio doubitful whether the enp-form of the body represents
the ovigingl shape, whether the smooth externnl surfoce s really dermol, whether the
folded portion of one side is merely o pary of the externnl surfoee, whether the styliform
stulle teprescnts the iutact form or ouly o fraction of the origival, and so o

Micrascopic examination soon vevealed that the tissue was not sufficiently well
preseyved to admit of the recognition of the amangement and strueture of the chambers,
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e My deseription is therefore necessarily restricted to the siliccous <picules, which in
delicaey mul variety of form gro uot swepassid by those of auy othier spange,

The spienles of the paresehyimn aro long, filiforng shightly corvod, smooth daets; the
erils are always knobbed sud Deset with foe spines, The sonddle point s generally mirkeld
by swollen ving, o by four exuciate, or less fregnently, firo opposite bosses ('L LXN figa.
6,7) Dt woets theso long dinets which are isolited wd digposod instrinds, separite, pecus
larly ewrved oxydiacts ocour, sl i some situations (e, just below the skin they e
even wore abundont.  They moasure nbout 03 nme, 1 length, and ave covered not all vound,
Db on one side, with minuie tubepedes amd warts,  Except on his side they are staontli.
The vnarvature of these dyawn-out spudles may e generally dasoribed as like tht of o
corkserew, but both the pointed ends ave slightly hent ontwards (P LXX. figs. 5, 8} |
wite ot able to detece (he axial e, probalily on sceayat of the ronghness of part of he
curface,  Besides the above, the pareuchyma contaims fonr differont kimds of  ruseties.
One extremely e form exhibits ot the end of the comparatively short, simple, principal
vy, six somoewlnt markedly diverging, loog, 2linight terminals, arennged o0 vorona,
The basal half of these terminal rays s very thin and delicate; while the onter, torminal
half consists of a thicker, eylindvicad, terminally vounded portion, like Ty plecr-gpike
(I, LAX, fig. 2). Auother somewhat eommon rosette bears on the short, simple,
prmcipal ray a bundle of long S-shaped terminals, with toothed rermingl plates whicl
praject outwards (PL LXX. fig. 3) The flamentons tenminal vays, whicl arve shghtly
thickenedl at their outer enils, are arranged like petals, but of vuequnl Tength—the
median being longer thau the extomal,

A third foran of vosette is cluncterised by the mverted bell-shaped umbels formed by
the long terminal rays, six of which diverge from the end of cach of the short stmply
principads.  These terminal wmbels exhilat on the wargin of o small, flatly conves,
Iransverse dise, at the end of the termmal way, about vight fne umbel rays, which extunl
parallel to one another towards the contre of the vosctte, aud form along with the
termini] wmbel an inverted bell-shuped strnetuee (PL XN figs 18). The foaeth and most
ﬂ-:_-:iumlt form of resette bems at the end of each of the short, simple, principal vays o
bundle of long, thin, radiately disposed terminals, which gradually teresse in diameter
awny from the base, aud torminate fn small, shghtly convex, transversy diges with
toothed moggins (PL LXX, bge 12).  The number of termiual vays on tlis, often
apparently spherical, discobexaster varies greatly,  Each prmncipal eay wny bear from
pwenty to forty distinet turminals,

The dermal skeloton consists of smooth hexacts, mostly of meding size. Their strong,
freely projecting distal ray is clubi-shaped, fe,, gradually fucvonses terminally futo o swollen
kol aml ocesstonnlly exhilits several fubacles ou its euter cowd (P LXX figs 4, 6),
The four tangential rays, which are always disposed at right anglos, are olso thickeusd
terminally, and the conieally pointel external emd is voughened,  The progimal riy is
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wennlly without pny, or witl only o very slight torminal swelling, and indeed, aza rule, ends
o wsnally conienl, mughened point. The length of the distal and proximsl vadial rays
varies greatly.  The tangentials mepsure, on an avernge, 002 to 023 mm. in length, and
the distals are vot nnfreguently of the smme size, but the latter may in some sitnations,
ope, near the lower el of the Dody, attiain more than double the length of the former
The proximal vy exhibits a simil variability, measnring sometimes only 00 mn, in
length, and m other coses 04 to 003 or more, while in thickness it always falls consider-
ably below that of the distal.

Here and there, on the external surface, 1 found simple erveiform tetmets, with
amooth knobbed nmiys, pointed ot the extremity (PL LAXX. fiz. 10). The fuct that,
for the most part, only & fow duvmalic were to be fouud ou the external surfuce, is
probiably to be traced to the njuvies which the sponge seems to have suffercd by
attrition. | fownd these dermal hexaets most abuodautly and in best proseryation ai
the pointed basal extremity of the body, just abiove the origin of the stalk.  They were
ulso abundant, thoueh somewhat displaced, in the deep folds of the dlready mentioned
plicated side of the Lody, whidh, if flattened ount, would forin part of the external
surfunce.

The stalk s chiely composad of very long needles of varions thickness, elosely
arvauged, parallel to the longitudinal axis, and, especinlly m the inferior portion,
frequently bound together by transverse synapticula (PL LXX, fig. 9).  On the external
stefuce, between the longitudinally disposed diacts, 1 fonnd forms the same ps those
above described as parenchymalia, as well as similar bexacts with  clul-shaped  distal
rays, and shaple eruciform tetraces, somewlil bent towanls the sirface.

I amy not o a position to report so definitely as to the gastial skeletal elements, sinee
| wos not able to study them in their natural dispesition.  In the interior of the body,
in the nnerous septa, hexacts and pentacts oceur in abundinee, with somewlat long,
amooth rays, which end v slightly club-shaped thickenings; and it seems to me
probable that these funetion as gastralia, though T was wnfortunately unable definitely
to determine their disposition.

It is clear that this curious form, obtained from the depths of the South Pacific, at a
great distance from Lind, must occopy a peeuliny posttion in the system of the Sponges,
On the one hand, the charscter of the hexact dermalia with their diverging distal rays
would suggest an alliance with the family of the Euplectellidie, in which, further,
sl remarkable twisted oxydiacts alone occur (i Bhobdoplectellee tintiniins, FL XL
fig. 11); while, on the other hand, all the microscopic characters of the body, and
the sharply defined, long, narrow stalk indieate o coser resemblanee to such forms as
Cratevomorphe, 2lulochone, and especially Cauloculyr (Pl LXIX)), to which we shall
hive again to refer in detail
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Family 1I. ASCONEMATID.E

Lyssacing of sack-, tube-, beaker-, or mushroom-hke form, fixed cither divcetly or hy
meang of o round stalk, The body-wall, which iz not perforated, forms a thin soft plate
or a compact mass, which represents either the thick wall of a beaker, or the arched
plate of a mushroom-like body. In the latter case the gastral swface has hecome the
convex onter side.

Both dermal and gastral surfaces are densely and uniformly beset with hexact and
pentact pinuli, in which the freely projecting fir-trec-like ray 15 prominently developed,
while the parenchymal vay is usually small or entirely atroplied.  The four transverse
rays, which are ernciately disposed, lie embedded in the bounding skin, and the whole
apicules are acoordingly designated autodermalia and autogastralin.  Below these pentact
hypodermalin and by pogastralia occur.

The rosettes which lie seattered between the dinet or hexact principalin ave for the
most part discohoxnsters,

Subfumily L. AscoNEuMATINE,

Sessile zack-, oup-, or tube-like Asconematidee, with a thin, flabby, pliable wall

Genus 1. Asconema, Saville Kent,

1870, 8. Kent, Monthly Micr, Jowrn, Nov,, p. 241 (deansima setubalense)
1871, Gwyn Jeflrays, Proc. oy, Tnsd, N. 54, p. 255,

1872, Gray, Ann, and Mag, Nabo Hist, vol % p. 242,

1873, Thamsen, Dapths of the Sea, p. 420,

L6874 Carter, Aon. and Moz Nato Hist.. vol. xie g0 349,

1874, Gy, Aon, and Mag, Nato Hist, vol, xiif po 284,

[8775. Marshall, Zeitsche. I wiss. Jool, Bl v, Soppl, po 142
18706, Marshall, Zeitschr. §. wiss, Zook, Tl x=vit. po 113,

1850; Norman, Ann, and Mag, Nat, Hist., vol wi- po 450,

1580, O, Schimids, Bpongien des Meerbusens von Mexien, ik G5
1881, Milne-Edwards, Compres rencdus, xeiii. pu 870,

1535, Filliol, La vie'an fond des mers, p.288.

History.—Among the marine Sponges preserved in the Tishon Museum of Natural
History, Saville Keut detected in 1870," on the oceazion of the  Norna ™ expedition, some
farge, but only partially preserved cup- or suck-shaped specimens of felt-lile conzistonee,
eonuposed of an futerdaceinent of long filiforis siliccous fibres or spienles, awl, interspersed
among these, hexsadiate spieula of various sizes and minute multiradiate ones with
capitate extiemitics.”  For these specimens he erceted a special genus, Asconeme, and
charnctensed the smgle representative species, Adsconvine setubalense, in the following

VM enihly Micr. Soncem, (v 245, 1570,
ROt OIALL. EXP —PART LHL—]1B806,) Cigz 15
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words :—* Sponge body, vase- or sack-like, of Jarge dimensions, expanding superiorly,
alton u}m‘.-u-d.e of two fect m lu!igftl; 1'1111][ru.:iq_'|t of in[{'l‘]':ti:in; theelcull  of |u||g tiliform
fibres or spicule. [ndividual filiform spicula smooth, finely caualiculate, varying in
diameter fom Japth to 52gth of an inch, occasionnlly possessing o central or exeentyal
inflation, as at plate Ixiv. fig. 4. Hexradiate spicula of two types, the one large, with
smooth alternate vadii, the other of smaller but more varying size, with obtuse extromitics
and entively erectly spinous surfaces. Scattered through this sponge there ulso occa-
sionally ocenr simple alternate spicula, clavate and erectly spined at either extremity (see
plate Ixiv, fig. 5).  Average diameter of the minute multivadiate spicule gigthof an inch.”
From the fact that the base was absent in all the specimens, Saville Kent was Jed to
eonclude that the lower portion of the cavity, where the sponge is fixed by its base to
the sea-bottom, was filled with mud, and that it must thus have been constantly torn
off during the process of fishing up the sponge.

Fei ki —daipnanie selubilinde, Sav, Kent, one-cightli the nutural gize, from Wivillo Thomsons Deptlia of tlie Sen, p 120

A ;:Fi.'iul 5]:11.L_'imu1] ol this HEH't_'il.-.-s, with a diameter of 3 furl,, Wils L]]'{:{Igc,ll h}' GW}'H
Jeffreys' off Cape St Vincent on the const of Portugul, on rocky ground sud from «
depth of 374 lathoms.

In his Classification of Sponges® Gray forms Kent's gevus dseonema mto o apecial
family, the Ascongmatide, with chavacters essentially similoe to those noted by Kent in
regard to the genus and the single kuown species A lurge and compantively well-

P oy Fuel Mo B pe 908, THEL. A e, aaet Mongs Nat, Floats, sew &ovol 1x, o 08, To52
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preserved specimen of Asconenia setubalense, which was dredged “in 874 fathoms on
vocky ground off Cape 8L Vincent, during Mr. Gwyn Jullroy's cruise in 1870, is deserilied
by Wyville Thomson,' and depicted in an excellent woodeut.  He ealls it * a compleie
rase of very elegant form, nearly ninety centimetres in diameter at the top, and about
sixty in height.  The sponge came up folded together, and hal much the appearance of
a piece of comse greyish-coloured blanket. lts minute strueture is however very
beautiful. It consists, like Holtoniy, of two netted layers, an outer and o inner, formed
by the symmetrical inteclacing of the four cross hranches of fivo-rayed spienles; and s
in Holtenia and Rossells, the sarcode i3 full of extremely minute five and six-rayed
spicules, which, however, have o thoronghly distinet charaeter of their own, with here
and there a very beautiful rosetie-like spicule, another simgnlar modification of the
sexradiate type characteristic of the group.  Between the two netted surfaces the spangoe
aurface is formed of loose curving meshes of loosely aggregatod hundles of long single
tilires, spavsely mixed with spicules of other forms. This spouge seems to live fixed
to a stone.  There are no anchoring spicules, and the battom of the vase; which in our
two specimens is a gooil deal contracted and has a square shape something like an
old Trish “ mether,” has apparently been torn from some attachment.”

Carter, in his paper on the Hexactinellida,” bas noted certain agreements between
Aseaneine and Cratevomorphe,  He says—* In Asconema the small sexradiate spicules
with short-spined arms (of which the vertical one on one side is often deficiont) and
formed together in groups, rceall to mind the same kind of spicnles (which form a
rectangularly reticuliur network) on the surface of Cratevomorpha meyeri and Rossella
velate,  Indeed, so far as this goes, Asconema might be considered o sessile vase-like
representative on the const of Portugal of the cnp-like Liead of Crateromorpha fouwd
abont the Philippines only."

Some siliceons elements figured by Kent as skeletal spienles of Asconeme setubalense,”
wliich do not exhibit the Lexediate type, were declared by Carter not to helong to this
Hexactinellid but to have been most probably intrnded from o Pachastrelle abyssi.

With regand to the affinities of this form among the Hexactinellida, Marshall * conjer-
fwres that Aseoncind, which he vefers as au abermnt form to his Melonacido, is closely
related to Lanuginella, Selmidt, that the latter, in fuet, is proba bly n yonng Asconene,

Novan reported * that, during the voynge of the “ Travaillenr,” *u little bunch of
the strong coarse spienls of the great Asconema setubalense was dredged in the Bay of
Biscay, in about 600 fathoms.”

As a second species belonging to the ens Asconema, Keut, Oscar Sehmide
deseribed © his dsconema kentil.  'This was found in from 300 te 1500 fathoms, i the

UThe Depths of the Sea, 187 = Ay, el Mag, Nab, JEis ser A, volo xil ppc 360,870, 1875
LT I [ 8§ Feibicher, [ v, Hool,, Bil. gxvii, po12L

# Auiie el Mg Nab Tt zev 5, vol. vio e, 436 i Symngion dos Mecrlosns vou Mexica, p, 65, 1850
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neighbourhood of Grenada, Martinigue, Guadeloupe, and Bequin.  ITe speaks of this
uew species as follows :—** Tt pecurs in two varieties ; the one resembles ashollow or but
moderntely  deep enp, which is provided infudorly with o rounded oe short, often
somewhat irvegulady twisted, pointod stalk; the other is sack-like, with an ivvegulu
nargin, with drregular pocket-like divisions and execavations, which are sepamted by
somewlnt thin lappet-like partitions, just like o beggar's sack,  The Iatter forms wre a
foot in length and seem to be sunk in the mud np to the upper margin®  In a netted
covering-layer, which is particululy well developed in the beaker-like variety, O,
Schmidt found fir-tree-like spiewles “On the margin of the beaker-like variety the
covering-layer usually projects ag o plaited fringe, and extends from the puter towards
the inoer sufuce, Above tlis there projects a dense vow of imperfectly developed
liexradiate spicnles, and needles with au axial eress.  The whole body is unusually vich
in double " quirls," ' which vary greatly in dimensions and in individual form.”

Osear Schmidt notes especially that although Asconene kentii agrecs completely in
the form, consistence, and espeaally in the felt-hke condition of its walls with Adsconema
setrbodense, Kent, the agreement by ne means extends to the spicules,

The dried specimen of this species was kindly lent to me Ly Oscar Schmidt, and is
figured in Pl XXX, fig. & That it does not belong to the genus dseoncma, but to
Llyalonema, will be pointed out in the dotailed deseviption of the charcteristics of the
gpecies Hyalonema dentii, which will be given below.

Tu a short veport on the voyages of the Freneh ships ** Travaillenr ” and  Talisman,"
Filbol * gives a woodeur and the following notices of Adsconenin setubalense - —
* L' Asconcina setubalense n'avait 6té trouvé jusquan voyuge du Talisman que sar les
cotes du Portugal, Lors de la compagne de ce dernier bateau, nous Pavons recueilli sur
les eotes du Maroe, au vewsinage du cap Bojador, par 410 métres.  Les deux exemplaires
que nous en avons obtenus vivaient fixés par leur buse sur des roches ou sur des coraux
(Lophohelin) dont le chalut contenait de nombreux débris” And on p. 289 :—* Lea
Asconema ont ¢té tronvées avee les Aphrocallistes.”

The genus contains only one species.

Asconemer setubalense, Saville Kent (PL XXI),

A thin-walled cup in which the wide superior opening is surrounded by a simple,
smooth, thin margin, while the narrowed inferior extremity scems to be fiemly fixed.
Among the sponges of the expedition of H.ALS. ' Triton,” which were entrusted to me
for review, I observed the fragment figured in Pl XXL fig. 1, and some small
specimens of o Hexactinellid, which, after comparison with Kent's original in the

! Quirl=a short round stick provided with & toothed dise on one extremity.
£ Lovvie an fond des mers, po 255, fig aeil., 1585,
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British Mosenm, |oregard as wdentical with the sponge named Aseonema setubolense by
Saville Kento  The apecimens in question were trawled at Station 4 of the "“Triton "
expedition, from a deprh of 327 e 430 fthoms, and were preserved in ahsolute aleokol
By means of this fitly sclected medimn the soft parts were especially well preserved,

The priveipalia of the parenchymn are strong, smooth dinets, 1 em. or more in
length, pointed at hoth ends, nud wsually exhibiting in the middle a small knot-like
swelling.  They lic parallel to the bounding surface at differont levels, and are distri-
Luted with compmative hvegularity,  Every prineipal ruy is survounded by a layer of
thin diact comitalia which extend over its surface in gently undulating curvature.

The parenchyma also coutains a rich abundanee of thin rod-like dincts of small size,
separately or in bundles, and disposed in diffevent dircetions,  Of these many exhilit a
cenitral swelling (PL XXL figs. 7-10), and either terminate in sharp points (PL XXL
bgs, 9, 10), or are provided with vongh knob-like swellings on one or at hoth extremities
(I'L XXL figs. 7, 8).

Between all these rod-like spicules fonr different kinds of rosettes oceur in irregular
distribution —uopmely (1) simple oxyhexasters with long terminal riys, twe or three in
numbar, and mnnng ontin a diverging manner from the principal (PL XXL fig. 12);
(2) smaller oxyhexasters in which each of the broad, moderately short priveipal ways
hears n bundle of three to twelve fine ténminals (PL XXL fig. 6); (3) quite small diseo-
hexasters in which each of the broad principals bears o strongly-developed, diverging
birush-like bundle of numerous e terminal vays with terminal knobs (PL XXNI fig. 3);
and (4) discobexasters twice the size of the above, with short principal vays, cach of
which exlibits six long, thickly barbed, cylindrical terminals,  These are disposed either
in o tuft or round a funncl-shaped space, and terminate ju an arched terminal dise with
several prongs (Il XXI, fig. 11).

The deruial sheleton is supported by tolerably large, simple, siooth hypodermal
pentacts,  In the dermal membrane itsell lic the four erueiate transverse rays of small
pentacts, from each of which a distal radial, as long as the mrausverse, projects outwards,
while the proximal radial ray is reduced to a small rounded peg. The five developed
rays of these autodermalia ave thickly beset with small gutwardly divected prongs, while
the preximal stump appears to be smooth (PL XXI. fig. 4).

The gustial skeleton is very similar. Here also lurge, smooth, pentact hypodermalia
(not introduced into the diagrammatie figure 2) ave present, The gastral membrane
contains the eruciate transverse rays of pentacts, in which the proximal ray prajects
mwaids into the gastral eavity, while the radial s rudimentury. The five developed
rays, like those of the autodermaliy, are beset with prongs. Detween the pentact auto-
sastralia, hoxacts also ocour here and there. In these the distal ray enters into the
parencliymu, and has the same leugth and development ag the proximal ray opposite to

it (PL XXL figs. 2, 3),
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Cenns 20 Awbesens, w gen.

This genus only contains oue species,

Ardesens joknstons, . sp. (PL XXIL figs. 1-3).

The loose and readily pliable tube-like fragments which are figured in PL XXIL fig 1,
lave o wall from 2 to 4 mon 0 thickness, and were dredged in the sontlern part of the
Indian  Ocean, about halfway between the Cape of Good Hope and the Kerguelen
Islands, at Station 1454 (lat. 467 41" 5, long. 38" 10’ E.), from a depth of 310 fathoms,
and a bottom of voleanie sand.  While the nferior portion of both tubes is entirely
destroyed, o simple, sharp, smooth margin ocemrs on the somewhat widened npper portion
of one of them, Both the onter and the inner surfaces are eovered Ly o continuons thin
skin, throngh which irregularly scattered cavities of vamable widths (up to 2 muw in
dinmeter) may he seen,

Iu the parenchyma the prineipalia consist of moderately lnrze hexacts with vough
ends which run out gradually to a point, and of numerous straight or slightly hent dincts,
which ocear partly in bundles and partly isolated, and wre provided with a central
thickening and with rough ends runuing ont gradually into points.  While the hexacts
are naually disposed at right angles (o the bounding surfaces, the diacts are for the most
part pavallel to these or areanged obliquely in different directions.

Between the principalis numerons imregularly seattered rosettes appear. Among
these discohexasters predominate, and cach of their principal rays is divided into two or
three diverging straight terminals.  The latter decrense in size towands the exterior, are
densely beset with numerous short hooks, and terminate in o small, slightly arched,
transverse dise which rung out into four or more pronss. In some cases the outer
extremitios of the terminal enys are so delicate, and the terminnl transverse dise so
sinall, that the latter can only he seen with lzgh magnifying powers, and the whole rosette
resembles an oxyliexaster.

The plumiconies (0°05 mm. in dinmeter), indicated in PL XXTL fig. 2, and fizured in
fiz. 6 from another sponge, ocenr here and there.  The extramity of each of the moderately
long, round, principal rays bears a tolerably thick, round, transverse disc, on the convex
outer side of which the fine terminal vays, which are bent in an S-shaped manner, avise in
concentrie cireles nnd together form a cup,

The dermal skeleton is supported by moderately large pentact hypodermalin with
rongh ends, which gradually ran ont te fine peints.  The abortive distal ray is some-
times indicated by a vound tuberele. The dermal membrane itself contains the four
eruciate transverse rays of the hesact autodermal pinuli, in which the freely projecting
distal ray is beset with scaly prongs, like a fir cone, in its lareer outer principal portion,
while the base vemains naked (PL XXIL fig. 3). The polelike pointed proxtmal is
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provided, like the similacly formed four transverse rays, with fine outwanlly dirneted
preongs, and is smooth only on its mmost portion,

The goastral skeleton is quite similar.  Here too pentacts of median size oceur s
hypogastralin.  These have rough pointed extremitics and a kuol-like rudiment of the
sixth ray, while the four eruciate trangverse rays of the hexuct pinuli, i which the
freely projecting proxinml ray is covered with sealy prongs like a fir cone, lie in the
gastral membrane itself.  The distal which is as long a8 the trausverse rays, is like the
latter Dbeset, except in its inmost portion, with small eutwardly divected promincnces.
They differ from the autodermalia only in this, that the freely projecting fir-cone-like ray
is liere somewhat more slender, although in hoth it runs out to a point,

Subfamily 2. SyamracELLIve.

Ovoid, thick-walled, usually (perhaps always) stalked goblets, with smooth, thin upper
margin.  Between the principal hexacts small discolexasters and long dinets.

Genus 1. Sympagelle, 0. Schmidt.

1870, O. Schmidt, Geandaiige einer Spongienfouna des atlant. Gebietos, p. 15,
1872 Gray, Aon, and Mag. Nabo THist., ser, 4, vol. ix. p. 457,
1875 Uarter, Ann. ood Meag. Nat, Hist., ser. 4, vol. xi. p. 283,
1873, Carter, Ann. oud Maeg Nag Hist,, ser 4, vol. xiL p. 360
1875, Marshall, Zeitachy. f wisse Zool., Bappl, p. 142, 1875,
1876, Murstall, Zeirseliy. £. wiss, Zool., Bd. xxvii. p. 127
1881, Milne-Edwards, Comptes rendus, xetil p 931
History—Under the name Sympagella nwe, O. Schmidt deseribed and figured a
Hexactivellid obtained off Flonda from a depth of 98 to 123 fathoms ; it presented the
form cither of a single individual with an ellipseidal Dody, about 1 cim. high, with a
tevmingl oseulum and a simple stalk, or of a branched stem with several terminal
idividuals of similar nature.
T the membrane covering the external surface of the body amd lining the gastral cavity
0. Schmidt found pentact pinnli with a radimentary sixth tay, and iu the latter situation
also “nodular hexacts” Tu the parenchiyma were numerous small hexacts with three
barbs sitnated oo the el of each ray. In the stalk were long tuberenly united Ly
transverse bour-glass-shaped connectives. It was probably on acconnt of these ladider-
like structures that Gray " in 1872 placed Sympagella along with Farrea in his fumily
Farreadse.
In 1873 Carter* Wliscovered in Sywipagella wuwe * vosettes with mys wmultivudinous, of
unequal length, without heads, lexed ontwands and wringed en fewr-de-lis; pappiform,”

! Nvotes on e Cliesiflantion of the Bpomges, A v wad Wiy, Nat. 0ot eer A CLTY 1S £ T B
Sibnnm, and Moo Nar, B, wors 4, volo i s 361,
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Synmpagella nure also appears in Milue-Edwards” list, published in 1881, of the
specimens collected hy the “Travaillenr ™ on the coasts of Spain and Portugal,
This genus contains only one species,

Symgutgellee wwe, O, Schmnidt (P, XXI1. figs, 4-9),

The mueh injured specimen of Spmpagelle nux, O, Schmide, which 15 figured in
P'l. XXTI. fig. 4, wos abtained on coralline mud in the neighbourhood of the island of
St. Ingo, one of the Cape Verde Islands, from & depth varying from 100 to 128 fathoms.
The body is branehed like the liovns of a stag, and from its round priveipal stem, which is
1'6 num: in thickness, two somewhat bent more delicate side hranches avise on the same
side,  The npper extremity of the prineipal stem, which is broken off heneath, forins an
oval body, which is 1 em, long and 6 wmm. broad.  The superior transversely troneated
extromity of the Iatter bears the orifice (2 mm. i width) of a simple gastral cavity. The
latter is slightly narvrowed towards the base of the body, and ends blindly without heing
continued into the stalk, While the onter surfuce of the body-wall (wlich is 2 yam, in
thickness) is surrounded by a continnous skin, through which small eavities ean be seen
only here and there, larger efferent passages appear on the inner surfnee, und open
direetly into the gastral cavity. It is indeed possible that the gastral membrane may
have been forn o otherwise injured where it extended over the inner openings of the
efferont eanal system, The upper lateral branch exhibits the lower fragment of n torn-
off lmﬂ_\-’.

The principalia of the pavenchymal skeleton consist, as in Awlascus, of simple, regular,
moderately strong hexaets, with somewhat rough pointed extremities, and of numerous
dinets, varyiug in strength, length, aud direction.  In these the centre swelling sometimes
exhibitz four crociately disposed knobs, sometimes an annular clevation, or zometimes
only the merest trace.  The disets are straight or slightly bent, and run out to similar
points at both ends A slight roughuess frequently ocewrs in the neighbourbood of the
terminal points.

With regawd to rosettes, discohesasters ave particularly abundant in the parenchyma,
pid ave provided with short prineipal rays, and long diverging terminals uniformly thin,
or shightly thickened towneds the outer end,  The latter are smooth or very shahtly
roughened, and terminate in o wateli-glass-shaped arched dise, provided with six to eight
marginal prongs,  Eoel principal tay bears three, ot less frequently four, terminal rays.
These are stroug ot the base, diverge in an arch-like cnrve, and then continue in o
straight or slightly bent course,

Besides these discolexasters, the plumicomes which ave found in Awluscus johnstoni
also ocenr, but | Lave found them only in seattered distibution, F ially, the parenchyma
contains here and theve peeuline structures, which Oscar Schmide ealled * voller stars ™
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(Walzensterne).  Short strong prickles, usially three st each extremity, diverge lrom
both ends, and frequently atso from the middle of a somewhat thick, straight, or slightly
beut voller-like body, T regand these voller stars as reduced oxyhexasters, in which only
ouc axis, with the two principal raye and the associated terminals, has attained full
davelopment, while the other four vays are either entively atrophied, or are reduced to
short transverse prickles (Pl XX1L fig. 7, &, b, e).

Thie dermal skeleton consists of simple, moderately strong, pentact hypodermalia anid
pentact antodermalin in the form of pinudi.  In the Iatter the fir-tree-like distal ray, which
measures 0-1 non, iu lengtl, is naked at the base, brondest in the middle, and runs out
to a point superiorly, while the four transverse vays lymg in the dermal membrane bear
an their Tavger outer portion smull points and ivegularitics. A small, rounded, smooth
pee appears i the place of the atrophied proximal ray ('L XXITI fig. 8),

The simple pentact hypogastialia completely resemble the hypodermalia, nor de the
mwirdly projecting gastealin: diffor wineh from the eorreeponding (inwardly projecting)
dermalin.  These are very long, outwardly bent, slonder hexaets, in which 1he narrow
pointed proximal ray which projects freely into the mustral cavity is beset only with
short pronge, which vun olliquely outwards and attain a length of 025 wmi. or mare,
while the similacly armed pointed distal, which projects into the parenchyma, measures
only 0-17 mnn in length, and the sirilady formed four crueiate transverse vays, arve only
about 0'1 mm, long (I'l, XXIL figs, &, 9).

The stalk exhibits the same goneral structure ns the bady, except that the hexaet
principalia full into the background as compared with the extraordinarily prolonged
iacts, which are all arvanged parallel to the loug axis, and which, as Oscar Sclimdt
accarately  deseribes,' ave firmly wnited laterally by numerons synapticala.  The
size of the hypodermalin deercases downwards, and they are, morcover, pronged and
rougli

Discohexasters, plumicomes, and “ roller stars ™ may hie found in the stolk m almost
s great abundanee as in the hody.

Genus 2. Polyrhuabdus, n. gen.

The coenns contiins only tho oue species; Polwrdiabdus oviformis.
= : F U {

DPolyrhadelws ovifarnis, n, sp. ('L XXI11, figs, 1-8),

[n the Autaretic Ocean (lat, 62° 26° 8, long. 95° 44" E.) there was trawlod from a depth
of 1975 fathoms, aud o bottom of Diatom ooze, the considerably damaged and triturated
cgg-chapod specimen represented in PLXXTIL fig. 1. [ measures 2 enw. in length and

Ve, eily, phi. figs J0<TL
{ont, CILALL. EXP—PART 1L —T886.) Che 16
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12 mon in its greatest dimneter,  The narower upper end bears the civenlor opening of
the zimple gnstrie cavity, whiel = 6 win i diometer, and 10 mm e depth,. The body-
wall, whiel &= infeviovly from 3 to 4 mm, w0 thickness, beeomes very gradually attonuated
upwards to e warvow amooth horder, Tt s impossible G (el whether this oval lody
was fixed upon a stalk, siuce the inferior extremity is greatly triturated.

Most of the somewhat thickly erowded paronchymal spicules arve steaight diacts of
variable length awd of moderate thickvess, They usunlly exhibit on vither ewd o
slender ohve-like  thickening, which is beset with small points and prongs.  Such
irregularities also ocenr where the thickening is alsent, on Lhe stmple rounded cuds
(PL XXTIL fig. 7). lo the middle the rods exhibit cither four eruciately disposed
tubercles (PL AXLIL fig, 6) or & civenlar wreath,  Less froquently the central swolling
ts insygmificant o wrtively absent, and the gentral portion appears often to be warked
only Ly the intersection of the axial ennals.  Botween the very imegularly disposed
dinets, which lie, however, for the most part paeallel to the outer sueface, there ocenr
maodorately lavge, psunlly madially disposed Lexacts, whoso vays ron out to poings for o
arenter or less distanee, and are froquently beset with pointed tubereles, cither all over
or at the extremities (L XX1IL fig, D),

Besides these principal spiculos numorons rosettes oceur i the form of discobhexastors
with six, eieht, or more similar thin diverging teminals o every principal cay,  The
watelolass-like bent tesminnl dise of every terminal pay ruus out into six or move
poted margioal prougs (L XXIL fig. 3).

The dermal skeleton inclodes strong pentact bypodermalio ; 1 have nat, howevel,
soen vither these or the antedermalla i sitw,  The latter ave hexaet pinoli in which the
thicker oval distal oy, which regembles o fir cone, 18 heset all vound with sealy prongs,
while the prosimal and the four tronsverse tays are smoath up to the poisted oughencd
extremities ('l XXIIL fig. 4).

The hypogastralin resemblo  the hypodermabia ) the antogastelin differ from the
autodermalio o this, that theie freely projecting way s pavrower and longer than in the
ntter (Pl XNTTL fig. - 2).

=

Gonus 5 Bedonites, n. gon.

Contatming ouly one speeies, Balapites pipetin,

Berdanites pipetiee, . sp. (PL XX fgs. 9-14).

The smgle speonnen, which resembles o elay pipe or agee bolder, and which 1s
figured in PL XXHL fig. 9, wus trawled in the Autarctic at Stetion 157 (lat, 557 55" 8.,
loug, 1087 35" ), from o dopth of 1950 fathoms, and o Dintom ooze botton.  The oval
hody, which measuves & cm. i length and 155 em. in thickness, 15 continued by o
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gradually narrowed  imferior  portion inte the obligucly inserted, vound, hollow stall,
which is 8 mm, in diameter, and has been torn off ot o distance of 3 em. from the Lody,
The wpper tronsversely trmpented extramity of the latter exhibits the eieular apertur
(9w, dn width) of o simple gosteal cavity, which is 2 man. i depth, and cuds beneath
in a blind sack-like mnnner. The talerably compact hody-wall isabout & mu. in thick-
ness heneath, aud becomes aradually artenuated npwards to the nmrow smooth border
of the opening, T was wot able to dbiserve o direct continuation of the gastral cavity
into the eavicy of the tubnlor stalk, though such a connection may be present.

Among the principalin of the parenchymal skeleton the strong regular hexacts with
simple smooth rays oconpy the fst ploee,  Dinets ol varinble length, howover, willi
pointed or rounded extremities, eccur scattered or i bundles and disposed o different
divections,  They are for the most pore destitute of any central swelling, bt the
intersection of the axial canals s frequently recognisabibe.

Between these Jarge parenchymal spicnles numerons small vegnilor hexaots oconr, with
strong rays which decrease in diameter rowaeds the extremitios, which are beset witl
small thorns and bear at the very tip o small arched terminal dise with six or more
bent marginal prongs.  Sometimes, tog, one or other vy may be found to be divided
almest to the widdle inta two or three diverging Lranclies. These exceptionn] forms
lead to a vosette which oceurs here and there, and is hgured 1w PL XXIIL fig. 12,
Hare fonr to six strong divergivg tevminals, half the length of the principals, stund ou
el extremity of the proportionally long, smooth or slightly tuberenlated, priveipal vays.
Those stranght or shightly bent than termiual rays are provided with laternd thoras, and
bear on ench of thar extremities o trausvorse dise provided with severnl moregingl prongs.
Another rosette which s figurod fn the e plate (Bas, 10, 11) ocones far more alondautly
than the form mentionod. This consists of long smooth privcipal rays which are
tmminated by o gmall diseoid expansion,  The at onter surfoee of the dise bears o
tuft of short dolicare terminal rays provided with pronged termival dises.  The outermost
cirele of terminale, are bent noan S-like mnnner,

The essentiol agreement hetween the divmal and gastral skeloton is heve particulardy
wanifest.  The transition from the one to the other ocenrs guite imporeeptibly on the
rautided margin of the larso oseular opening (Pl XXTIL fig. 14).

Dol iy podermalin: aid hypogastialin ave strong and tolerably lapge pentacts, o
which each of the strong radial principals is beset on its muddle portion with jsclated
gpines, while the four tmusverse rays are swooth throughout,

"The autodermalia are hexact pauuli with broad, sealy, pronged, oval, fr-cone-like distal
roys, wlile their moderately long proximals; like the somewhat lougor teansverse fays.
vewnin quite smooth (PL XX fig. 18) up to the conically warrowad, rongh or pronged,
termiual portion.  The antogastralia differ from the sutodvrmalin only e their smalloe
hreadth, aud in the more slender, smaoth basal portion of the frocly projecting sealy ray,
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Subfumily 3. CAvLOPHACINE.

Fungiform, with a long eylindvical tobular stalk,

Gouns L. Cawloplens, n, gen,

Fungiform, with a long tube-like stalk.  The gastral surface of the body has beeome
convexly arched by oversion.  The dermal sufice bas either remained convex or has
become coneave by o turning over of the warginal portiow.

Creulophetens latus, v sp. (P XXTV,).

About hndfway botween the Cape of Good Hope and the Kergoelen Islands (Station
147, Iat, 467 16° 8., long, 48" 27" E), from a depth of 1600 fathome and Distomn
ooze ground, o Hexactinellid was trawlad, wlieh exhibited in 1ts external form o mavked
rescmblance to a flat mushroom,  The Dody ig a eirenlar dise, 15°5 em. in breadtly, with a
thickened median portion continned downwaids by menns of a couieal neck into the
vounded hollow stalk.  The latter 1s 5 mm. in thickness, and 15 bent obliquely to the
side i its upper portion, which is alone preserved.  While o shallow depression occurs in
the middle of the upper swfuce, the gradually nareowed marginal portion, which finally
terminates in oo narrow swooth horder, 15 beut slightly downwards (PL XXTV, fig. 1).
Ou inakivg a seetion at right angles to the surface (I, XXIV, fig. 1), the afferent and
cfferent canals are clearly recoguisable, aud they may even be detected tlrongh the
nninjured dermal and gastval membranes.  These canals are disposed at right angles to
the bounling surface. The cavity of the tubulae stalk, which is 2 non. in width, is
continued wpwards ioto the efferent system of lacons in the median part of the disc
(PL XXTV, fig. 1).

Sinee the upper wsnolly slightly convex smface of the body, which exhibits oaly in
the middle a shallow depression, corvesponds to the gastral surface, it is ouly natural that
all the chambers of the vielly folded chamber layer should buave their wide exenrrent
openings twned towmds this convex surfoce, and their blind saek-like extromitios on the
other hand directed towards the concave dermal vegion,  Here, too, as in all other cases,
the water enters throngh the derwal membrave, ond passes through the sieve-like net-
work of the chamber walls in Howing from the outside fnwacds,

The principal parenchymahia we moderately strong, simple, regular lexaots, with
smooth vays, each of which runs out to a sharp point, and smooth thacts varying iu breadth
and lengtl, aud provided on both sides with o vough ronnded terminal portion. Between
these there 1 an abundant thongh scattered occwrrence of swall prickly hexacts
(025 mm. in diameter) with arched and marginally pronged transverse terminal dises
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(Il XX1V. fig. 7) exactly like those which we have already noted in Bolenites,  Simple
oxyhexasters also oceur with short prineipal riys, and long, frequently somewhat rough,
teyminale,  The division of one or several |u-in|:ilu|] ruys often docs not take place, so that,
as in 'L XNIV. fig, 8, some rays beeome divided into two or three terminal rays, while
others which remain undivided are strnight and run out to o sharp point.

Rosettes are represented only by the form figured in PL XXIV. figs 4 nud 6. Lachi
of the six smooth and moderately long principnls posses mto a narrow conieal taft of
eight or more almost similar, straight, fine terminal viys, each of which is somewhat rongh
towards the extiemity and is provided with o swall, conves, murginally pronged, terminal
plate.  Here and there, abuovmally, one or other of the sccondury rays does ot oceur on
the extremity of the principal ray bot Taternlly, amd iz insorted more or less close to the
axial node as if it had moved down to tlis position.

The pentact hypodernalia Lave a strong radial vay which is wholly op partially beset
with spines, while the four tronsverse yays which ave gpread out heneath the dermal
membiane but mrely oxhibit small spines, and wsnally appesr somewhat ronghened on
their Dluntly pointed extremitivs.

The autodermalia ave hexaer piouli in which each of the freely projecting (asually
005 man, long) distal ¥ays resembles o crowded oval fir cone with & short smooth stalk
(PL XXV, fig. 10), or s more rarely narrower and longer (PL XXIV, fig, 2),

The four slightly conical trausverse vays lying in the dermal membrone, and the
somewhat shorter proximal ruy, are ouly besel with amall prongs on the outer portion,

While the hypogastralia Jde not differ essentinlly from the hypodermalia, the auto-
castralin which project over the wholo convex upper side of the body of the sponge ditfor
essentinlly from the autodermalia, inasnmel as the freely projecting, and ot the swme
time distally divceeted ray, iz very long (1 mum. or more), noeeow, degwn out to o line
point, and also besct with welatively short prongs (PL XXIV, fie. 5). Un the other
hond, the vay direeted towards the parenchyn is greatly redoced, or has entirely
disappeaved, so that the majority of autogastralin no longor represent liexacts but
pentacts, in which the short, conical, transverse vays ave beset with small prongs either
on the puter extremities alone or all over.

The difference between the short evowded Lexact autodermalin and the long pointed
pentact autogastralia is very clearly mdicated on the outer margin of the dise whene
both border on one another, yeu it may also be vendily recoguised on the other side by
the shorter projecting distal ray and the short proximal ray of the outermost auto-
wastyalin.  Both are really but diffcrent mombers of the same serics,

It is noteworthy that in those autedernialin with o greatly prolonged distal ray, which
pecur here and there between the short and erowded forms, the inner proximal ray i3
nsunally absent (P XXIV. fie. 2),

In the parenchyma of the stulk the prineipal hexacts are w the mivority, and the
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long dicts with rough rounded extremitics nre accordingly all the more uhundaut
These e here, morcover, not so uniformly disposed in o longituding] (ivection as in
thinner stalks, but ocenr with some iregulavity, thougl for the most part longitudinally,
Theso preincipalia arg extensively united into a firm framework by means of syoapticnla.
It 15 to e regretted that the devmal skeleton of the stalk has been rablbed off, and alse
that the immer lining of the eavity of the stalk is no longer intact.

Clopliaens elegans, w sp. (Pl XXV, PL XXVL figs, 1-3).

A second species of Condopliaeis was trawled to the cust of Japan (Station 241, lat.
357 41" N, long. 157" 42" E.) from 2300 fathoms, on red clay grovnd.  Three specimens
were colloeted, two of them small forms with short imperfect stulks.  Oue of these, ns
figured on 1. XXV, fig. 1, shows a morked resemblance to Cuwlopheicus Tetus, The
straight, vound, hollow stalk, 1'3 mm. m dinmeter, iz continned by a trumpet-like expan-
ston into the slightly envved superior extremity with a convexo-concave circular dise, with
somewhat overlianging margins,  In the specimen ficured the diameter of the dise
medasures almost 2 cm., aud the greatest thickness 5 mm.  Another much injured
specimen is somewhnt smaller. A tolerably distinet form is figneed in PL XXV, fig, (,
from a somewhat larger third specimene. The hollow stalk is somewhat bent at the wnd,
and though on the whole straight, is slightly curved bore aud thee in an undulating
watiner. It measures 3 won, in dineter, aud Dews terminally o biconves lens-shaped
dise, 4 em. in breadth and 15 cme i thickness; with o somewhat downwardly beut
mivgin, I spite of some soperficinl iregnlarities on the upper side amd severnl
shinllaw folids Lelow, both surfaces appenr on the whole to be uniformly avelied, vhough the
upiper is the wore conves.  The stalk, though broken off below, attnins o lengtl of 9 em.
I am inchned to Leliove tlint the piece of stalk which was boonght up along with the
former, and which exhibits a similar structure and a length of 15 cm: (PL XXV, fig, 2),
really belonged to the same specimen, and formed the inferior extremity of the stalk,
which would secordingly measure 24 em, in longth.

Az i Curlophoens latus, the prineipolia cousist of strong, reoulor, smoeoth hexacts,
and long acts with rounded, wore or less vough, extremities,  These have au isolated
or o bundle-like distribution.  Each of the rays of the hexaets exliibits o ulging swelling
in the middle, aud o vounded termiual point,  The dinete usually cghibit o centeal
axiol caual interseetion, but as o pule there are wo kuob-like profuberanees or ring-like
swellings to vepresent the remmants of abovtive mys.  Between the principalin the same
small regular pronged hesacts, with wmarginally pronged, archeld, teminal plates, ocour in
grent. numbers, 1'cscmhiing those which we have already become n.-::r_]_uniul:f-.{l with in
the other species, s in Balawites pipetta (PL XXIV. fig. 7). Simple division of & my,
us shown in Pl XXV, Rg. 7, mgy occasionally be ohserved. On the other hand,
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reguliaely developed  discohexastors are of by no meaus rare oceurrence.  These are
provided with mumerous (vight or more) proug-bearing, long, terminal rys, wlhich ane
Placed upon the termingl cxpansion of the short smooth prineipal vy, and do oo diffor
essentinlly in other respeets from the rays of the discobexnets (Pl XXV. fig. 6). [t is
remarkable that these wany-myed discoliexasters lie almost  exclusively under the
surface of the dise, and that seattered berween thew sunilar resettes ocenr, with o fow
(often only four or three, or even two) pronged terminal ruys on every prineipal.  One
van deteet o tolerably continpons serivs of fransitions between the smuple prongwd
liexacts and those nany-ryed discohoxnsters.

Sometimes | also observed roseites with nimmerous long, smooth, pointed, ternmnal
vays, Lo oxyliexasters. The terminal vays are juserted ona terming] expansion of the
short principal vays like those of the (scobexsters.

The slight differcnces o the numerival proportions of the discoliexiots amd diseo-
hiexastors, in the thickpess of the termnal rays and e thie divection of the same, which
are discovernble between the smaller fungiform specimens pud the larger forms with leus-
shaped Lodies, [ regmd s insuflicient for the differentintion of porticular species,

The dermal skeletou vesembles very much that of Cheulophacue latns,  Tleve, too, the
proximal ray of the pentact hypodermalio is usually beset with prongs (PL XXV, fig, 8),
aied the antodermalin: are hexoet piouli with Lrood, short, fir-cone-like outer wys,
while their slightly conieal transverse rays and the similidy formed proximal ray ouly
exhibit o slight irvegnlarity of surface ou the terminal portion (PL XXV, fig. 5).

The gastral skeletau lying on the convex upper side differs from the corvesponding
gkeleron of Clewdophliceens latus only in the fact that the antegastralia are not pentact
but hexact pinuli, in which hoth the developed preoxinud, aud the four transverse eys, i
smootl nnd only shehtly vough on the extremity, while the fredly prajecting, sealy, proned
distal ruy 18 not so navrow and pointed as m the latter, but becomes outwandly broader
and more swollen, so as to terminate in a knoblike rounded extremity (PL XXV, fig 1),

The pavenchyma of the tube-like stalk containg, just us e Cundopliaeis laties, some-
what rongh, rod-like dincts, whicl are ronnded av both extremities. Thoy are greatly
inereased ol the expense of the hexacts, which have disappeaved, and are almost all
approxiwitely purallel to the long nxis of the stalk. It is ouly in the infurior pertion of
the stalle thay the diacts are firmly united by means of synapiculs.

The pentact-bypodermalin of the dermal skeloton me ronghened vuly on e estrewity
of the proximal, sud of the four transverse rays,

The antodermalin of the stalk are pentact pinali v which the proximal vy is
atroplied to the size of w small tuberele, while the freely projecting distal, on the
contrary, has become o squamons prouged ray, 0075 wmum. or more in length,  This
inereases in beendth outwardly, aud, like the autosastinlia of the discond upper suefaee
terminates oo knol-like thickening
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Glens 20 Trachyenules, n gow,

Ouly one species is referred to this genus.

Trehyenulvs gueliteed, v, spe (PL XXVL figs. 4-9).

In the middle of the sonthern part of the Pacific (Station 289, lat, 39° 41' 8., long,
1317 23" W) there was trawled from o depth of 2550 fathoms and u red clay ground,
the round stalk—12 em. in length and 2 to 3 mme in diametee—which 18 ficured in
PL XXV fig. 4. At the lower thinner emd this stallk is slightly bent; it is otherwise
atenight, and i= at the upper end Treoken across transversely,  The surface of this hollow
and tolerably firm stalk is covered with hans.  Although nothing remains of the sponge
bodky belonging to the stalk, 1 cinnot doult from the stracture of the fuirly well-preserved
devinnl skeleton that we hove to deal with a form closely related to the genus Conlo-
pihiceeirs.  Nevertheless the presence of a very pecalinr vosette, and the absence of a form
clisractoristic of the two kuown gpecies of {Z'uufu;ﬂafrvu.\e, even i the stalk, namely, of
the frequent dispersalin, pronged discohexacts and discohexasters, prevent one from
referrmg this specimen to that genus.

Greatly prolonged rod-like smooth digcts with roanded rough extremitios form a firm
Iattice or ladder-like framewmk for the parenchyma, being bound together in parailel
longitudinal rows by means of numcrons transverse synapticuls.  Slender vegnlur
hexacts with smootl pointed rays econr in very vamous posilions in the parenchyma,
partly as integeal parts of the lattice-work, partly ouly in external connection with it, or
elee quite frcely on its surfuce,

Especially remarkalle, however, on account of their size (=04 mm, in dinmeter) and
singular form are the rosettes with short principal rays, upon each of which four Joug
sickle-like terminal yvays ave placed.  These forms oecur seattered in the subdermal spaces
between the hexacts which have just been mentioned (PL XXV figs. 7, 8).  They
recall the sickle rvesettes of Osear Schmidt. The juner portion of each terminal yay is
very thin ; ontwardly the ray becomes gradually thicker, and bears on its extremity a
more or less sharply looked curve fAually tevminating in o backward bent point.
Great vavigtions oceur in the form and size of this hook-ghaped tevminal portion which is
sometimes quite frregularly bent, or else divided mto two or three diverging points.
Oceasionally the four hooks which Lend towards one another may fuse together.

There is o striking sgreement between these forms and the * sickle rosettes  found
by Oscar Schmidt in his Hertwiyin faledfera, aud figurad by him iu lis Spongien des
Meerbusens von Mexieo, Tall vi. fig. 8,

The dermal skeleton is composed of greatly prolonged hexaet autodermal pinuli, in
whicli the fonr tropsverse rays and the almost equally long proximal ray are simple,
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sinooth, or ol most somewhat vough towards the pointed ends, while the delieate, frecly
projeeting, fr-tece-like distul, which is two or three times longer, is besot with oliligue
eutwordly directed prongs, amd runs gradually to a point towards the outer cxtromity
(Pl XXV fig. 9).

The specific name 1 have given is in honour of my fiiend aud former colleague w
Guax, Professor Gurlitt.

Family TTL Rosserniv e (Ple LIIL-LXIX; PL CLL).

Goblet- or heaker-slaped, with walls of virying thickness,  Some rest either divectly,
or by menns of o longer or shorter evhndieal stalk, upon a solid basis, others are rooted
i wd by means of a0 basal wass of spienles. The externnl surfuce of the body s in
some smooth and naked, i others ammed with prowpent plenealia of varying longth,
The stmple wide gastal cavity opens by o simple, rovid, move or less Tvoad, oscular
apertre, the morgin of whicl is either paked or avwed with a border or civelet of spicunles,
A special elrnetevistio of the funily 15 to be found in the fiet that the distal vy of the
dermalin &8 aliwogs dbseat. The dennalin ocenr as pentacts; tetracts, diaets, or oven
wonmacts.  The gastralia have usually no freely projecting proximal ray, but il some vases
they ocewr ns fully developed hexacts,

Genns L Lanuganelle, O, Sehmidt (L LI figs, 5-5).

Lot O Beluniilty Mitthetl. des natorew, Vorelues fiic Steimrmark, ppe 88, 261,
1870, 00 sulmidt, Grundzige cinoe Bpongienfouoa des aflant. Gebietes, po T8
LB870. Bov. Want, Monthly Mior Jou., val. e po 247,

Un o specimen of Aplipseallistes from St. Tago, one of the Cape Verde Islands, Osear
Schundt found i 1870 some small splierical or ellipsoidal sponges of vory elustic cousisi-
vnce, exhibiting a eentral cavity and o wide superior oseulum.  The onter surface, apart
from apicules projecting hevo aud there, was smooth—just as if varnished.  The wterior
contained, according to O. Relimidt, prominent, smooth oy finely spinose hexaets and simple
oxydiacts with intersceting axial canals.  In the outer layers, hetween the projecting
ueedles, hexasters ocourred in which cach of the short principal wys was soon divided
inio four or five tubercaluted branches, with fransverse terminal plates.  In the external
deval layer, and at the margin of the oseulm, numerous sexradiate gpicules oveur,
hesides quadrivadiate forms filling up the nterspaces, aud in part provided with sharply
cornered knotted extremities.  The smoothuess of the outer surface scomed to be due
(o these four-rayed spicules,

Osear Selmidt named the newly diseovered Hexactinellid Lanuginelle, because it
(200L, CHALL. EXT,—PANT LID,—1850,) Cgg 17
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felt in the deied condition like a delieate woollen coeoon, sl hie whiled the spevific name
prapee on aeconnt of the dhape alrauly noted.
Culy one spoeies s known, Letwnginella papey L), Sehimidt.

Leonugenelle pupa, O, Sehmidt (PL L1 figs. 3-5).

Tn the vessels whicl containmd the spivit specimens collected at Station 192, off Little
I dsband, T foand, slong with the loge Phevonesin gigoitenm and several specimens of
Polylophus philippinensis, o nomber of oval jud spherieal struotwes 2 Lo § cn. i
diametey, which tnrned out on eloser spection to be small sponges,  Some of thew
were soen to be vepreseatatives of the Banuginella pupa desenbed by Osear Sclumidt,!
while the others were yvoung forms of Pulylophus philippineasis which will e igain
reforred toim the deseviption of that form,

Levinginelle pupa, which ocensioually grows on other Hesuetinellida, has the form
cither of a completely elosed smooth sphove, 2 to 3 mm. v dinmeter, orof 4 larger oval
bady with a somewhat fiattened basal polo, and o round oscular opening abiout 1w, in
breadth at the narvow apper end (PL LIIL G, 8e, b, 4, 5).

On o longidinal section of the larger ovoid specimen, one observes the central
longitudinagl gastinl cavity, which i rounded off at the lower cud, opening supetiordy of
course 1 the already mentioned ogeulum.  Into this gasteal eavity, which s lined Ly
o subgastial pmbeenln: vetwork, the sack-like chambers open, either directly, or by
means of canal-like efferent passages, and i1 this ease the whole ehamber layer is deeply
folded. Betweon the smooth external network or dermal wembrane ond the fulded
chamber layer, there is au external or sulkdermal trabecular space, including a subdermal
teabecnlir network awd the suldermal spoces or afferent cannls which penetrate the lutter
(PL LII. fig. 5),

The parenchyma of the sponge contains, us U, Schuodt noted, medium sized axyhexaets
with long steaight or shightly curved rays usually disposed smilially aud  fangentially.
Besides these principal forms. somewhar long, straight, or shightly enrved oxydinets oeanr,
with a cential axinl cross, over which erneiate tuberveles often project outwards as indicitions
of the nudeveloped rays.  The dizposition of these oxydiacts, which ave ofton somewhat
ronghoned terminally, is for the most part perfectly or approxivtely tangentiol, thongl,
i some cases, it may be more oy less divergent (P LILL Ag. 5).

Between these lavge sapporting spicnles, we hove (o vote the irecnlar seattored
oceurrence of small vegular oxybexacts with thin vays, and of numerous small disco-
hexasters, in wlich eaeh of the shovt, siiple, exlindrical priveipals bears thice, four, or
five long diverging termingl rays with four to six-toothed, somewhat recurved, trausverse
discs at their extremities (I, LIV, fig. 3; PL LIIL fig. 53). Desides these, the

Virundsiign einer 3ol gienunnd des allasl Gebintes; po 13
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parenchyma inclades small vosettes in varying abundance and irvegular disteibation. O
of these forms admits of the desiguation plumicome.  Baeh of the six simple evlindrival
principal rays bears o small plano-convex transverse dise, from which very Hune S-shapad
terminals arase in conoentric rows i pensnth-like fo=hion, very muoel asio the planicome
of Polilophug plotippenensis ropresented in PL LIV, figs. 4, 6. Finally, there arve viry
minmte isolated rosettes, n whielh the short-simple prineipal reys b terminal transverse
dses, huving o thiele brush-like frange of somewlat lTong and vevy thin, wdinlly disposed,
kuohbod terminale, Tike those i the voesctte of Rosselle citoretion, figneel o PLOLY
fig. 6.

I must further note that 1 was wot gble 1o find these two extremely delieate and
meonspienous forms of epicnles in oll the speeimens which | examined, hut ouly in o few

The hypodermalin are simple smooth exypentacts in which the aipaived proxini
eay 8 always atwdeht and somewhnt long, and penctrates adially, like o pail, far
into the pavenehymn.  The fonr tongentinl rays, ntersceting ot right angles, extend
flose beneath the dermal membrane, corresponding o the enrvature of the general
spouge surface in exhibiting o more or less marked inwanl  corvature (L LILL
fig. 3).  Tu the qmadrate meshes, which ae formed by the appesition of these tangential
iy of adjecent by podermal pentacts, smaller pentacts of a similae type ocour, with theiy
tangentin] rays disposed pavallel or dingoually to the tangentiols of the lavger forms,
The dermal membrane itself contains exclusively pumerous cruciate autodernsal tetracts
i whicle the vays are wove or lss vonghened, somewlat nuevowed towapds the extronity,
and ending fivally in a conieal point or in o slichtly blunted fashion,

At the lower somewhat truneate basis of the ege-shaped sponge, the by podenual
axypentnets are modified juto lone anehors by the thickening nnd more maked curvibure
of the tangentials, and by the decided thickening and elongation of the proxmmal
trngential ray,  These anchors are geadually more and more protewded from the sponge
body, and may serve for the attachment of the sponge to its soft substiatim, At the
margin of the oscular apertore, T have sometimes observed long, pointed, rod-like needles,
projecting radially to a wore or less mmked extent.  These may b fitly regordel as
marginahi.

[n the evidently mueh younger and completely closed spherical specimen, the skin
exhibits ouly hypodernal oxypentacts, and simple, strongly developed, erueiste puto-
dermial tetmets.  Internally, between the simple oxyhexacts; moderately long oxyidiscts
ocenr, with cemtral nodes of tntersection.  Numerons discohexasters are also preseit
(. LITL fig. 4).
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Clonus 2, Palidopdiies, 1 e,

=
1872 Gy, Ann. and Mag Nk, Hiats ser 4 volox po 135
18703 Grar, (7T rems by vols w5k 244,
1505 Ceter, G eily sei A, volo xiL w361
1575, Carter, K il ser 4, voloxw po 118
1277, Mapshall and Meyer, Mittheil, Zool. Mua. Dreaden, vol, 5ic po 201,

History,—Amone the Hexpetinellida which Dy, A, T Meyer Drought with him from
Zebu (Philippines), Cray fonnd in 1872 a comparatively large specimen which Towe
peculingly dispored prajecting tufts of needles on the postevior lialf, while the anterior
extremity exhibited the wide aperture of a gpacions gasteal eavity, He compared this
sponge with Tetilla polyure, O, Schmidt, while Carter, to whom it was handed over, at
anee detected o clise relationship between this forw and bis Rosselle cntoretice.  Gray
thevefore named it Kossello philippinensis.  In 1873 Gray received some young buds of
the same sponge, which were also obtained from Dr Ao B Moyer,  These were briefly
deseribed nnder the tithe Paetudic globufosit, Geay,  Tn 1875, however, Carter pulilished
i detniled  deseriprion with good fignres of the form and structwre both of the elder
apecimen and the young buds (Psetalio globwlos, Geay),  Both the senvral structnee
widd the form of the sprenles exhilited the close resemblanee which tlhose specimene borg
to Unrter's Aossellon anteoretion, Finally, Marshall and Meyer sulijectend these rosults to
close serutiny in 1877, and deacribed i detail the form ad stractarve Both of the entiee
sponge and of the vardons spicnles.

The chavuctoristic  anchors found in the oot and toft-spienles wore vegavded
by Marshall and Meyer not gs homologons, bhut as anadogous to the aneliors in the
tuft-spicules of Eaplectella, Sempevella, wod Hyclonome, sinee the double evoss was
ot found in these ltter gonern in the nnchor head itaelf but further up in the shaft, so
that the anchor teeth conld uot be looked upon as modified rays of hexradiate spicules.
The tine distinet forms of spicules observed weve fonnd by Marshall and Meyor to be
digtrilinted pa follows

A, Appeddiculir spaenlis;— O, Bpienles of Lhe poriotes :—
1. Roalspdenles of aneliarike ey, § Gustral and fawinl Hvs-rayel spicales
3, Pniaxial spienle of the spicnlsr wreaill, . mix-royed apicules
1. ‘Bpicules of U dermal akideiomg . — 7. Uninyiol gpleules.
&, Fiverayed apleules, B Risctles
4. Four-rayed spicnles with tobereles. D, ‘stml sploules ;—

. Smmil sixanyal spicales.

A young specimen, 5 moy in diameter, i which the anchor-tufts were tolerably
will developed, already showed the same spiculnr forms in o similar arrangement. A
gpecimen preservod with its soft parts in spirit was found to be fillod with amall green
and grey mannles; some cell-unelel were seen, and here and there a fragment of
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siliccous matter or a drop of fat. On the outside of the sponge, in fino tangential
acotions, the small dermul pores could be detected m the quadrate meshes of the dermal
skeleton.

This genus eoutains only o single species,

Polyloplus philippinensis, (Gray) (PL LI figs 1, 2; PL LIV.).

Some very young splevieal or ege-shaped spectmens of Polylophus ( Rosselln, Gray)
.u.!';ffr'ja‘;;*;:imfsfﬂ, Hn‘l}', Wl ]ﬂ‘nt‘lll‘ull, itlull;_': with Lewn ufﬂ.hrﬁfr P, 0. Sehmidt, pear Tittle
Ki [slondd (Station 192) fromw o depth of 129 fauthoms  But besides these, niaerons
aduly tforms of the same species were collected near the. Pluhippine Islunl; Zebn (Station
200, lat. 107 14N, long, 1257 54" I, from o depth of 05 futhoms and o blne
bottoni.  Bome of these specimens were s lavge as o woan's fist. They neree cxaetly
with the caveful deseription and figure given by Corter' awd by Maesholl.  All the
specimens cxhibited a shore, thick-walled, cap-form, with o wide roumd opper opening . (o
the simple saok-like gusteal eavity,  [uto the latter the efferent canals opeu with more o
lgss wide round apertures, while the outer surface, coverud with o fine Inttice network,
ig olevated to pumerons mammilla-like papille.  From the summit of cncll of these
vadially disposed papillee, which ave especially thick and long on the lower surface of the
body, o thin huudle or tuft of long Loir-like siliceous spicules projeets,  On the apper
pud Jateral suifaces these tufts of peedles stand out eadially, stifl’ and steaight ; ou the
median and basal papille, however; the silteeons hoirs are much lomger, and are npposed
to oue anather to form o long, leoad, lovse voot-tuft, by which the sponge 5 anchored in
the mwd (PL LIV, fig. 1), Very frequently, on the laeger specimens, somn or most of
the papillory elevations are thickenod terminally in o clob-shaped fashion, aud more or
lees markedly constricted al the base, s0 as to form pear-shaped appendages representod
by o whole series of stages varying greatly in size and differentintion.  Kach protuberance
bewins is a small conteal, subsequently pear-shaped, steacture 2 to 3 wom, w lengrh, nud
nttains the size of o hazel vut. Fully developed formz exhibit lateral vdial papillie,
ancl o basal radial tuft, while at the upper pole a crenlar aperture communicates with
the centrl cavity. The whole form of o young Polyloplhius is thus asswmed, aml it
remuitis connected to the mother organism mervely by o few spioules,  These give way of
thewselves, and o small form s set free which undeniably resembles the wother spouge
i all esscutial poiuts (PL LIV, fig. 1), It i8 noteworthy that almost all the Lirger
specimens exhibit that tendeney to form buds which has been repeatedly noted by
catlier observers.  Between the papillo the external skin-covering appedrs to be as
amouth ns the coneave interior surface of the gasteal cavity,  Ow the simple, somewhat
sharp-edged oscular margin, there is no trace of a cuff-like marginal frivge of spioules

¥ Awi and Mag. Nab, Hist, ser 4, vol, v, phox fig L
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The prineipal supporting spienles of the loese parenchyma consist of large or
medinm sized smooth oxyhesacts, with stenight mys, and of steaight or slightly eurved
oxydinets, whicly are rangheyod towards their eonieally pointod extromitios, and exhibit
at their middle pont fone omeiate tronsverse tuborcles, or an anoular swelling, o
ab least the interscetion of asiol eonols, These oxydiscts ather lie isoluted, or are
for the mast puot disposed paallel to the surface.  The larger and stowter furms
are wsually accompanicd and ensheathed by o number of Jong thin exydiacts or comitalii,
As to saller =pienles, the paranoliyma includes numerous regular oxvhoxacts with more
art dess poughened mys and also o loge onmber of pxyhexaster forms which are very
cliaracteristic of this gopus,  Lu these the principal tays are comparatively long, simply
eviinditeal, or narrowed in a E]ight]}' conical fashion, and are always somewhat ronghencd
tevminally, whive they divade intp two or three short, diverging, conienl terminals
(PL LIV, fig. 5). When ouly two termioal vays e developed at the cud of the
prmeipal, the planes of forking of the two rays t the same axis of the spienle are at
right angles to gne anather,  Finally, the paenchyma containg peculiae wosette forms,
oecmrring i veguloe, but not very abundant distribation.  These belong to the pluni-
comne type, but are not so minwio as those of Lawngonelle pupe. They attain to ahont
the same dinmeter as the above-deseribod oxybexasters, uamely, about 001 mm.  The
short, vylindrieal principal rays bear teyminally a plano-conves transverse dise, from the
outer catves surface of which severa] coneentric whorls of S-shapod terminal fays arise.
These go to form a perioith-like form with several whorls, onelosing o contral fonnel-
shaped spoce (PL LIV, figs. 4, 6).  The thiunost poriion of these deliente 8-shapel
terminals lics near thely onein, while the outer ewd lecomes thickened in a somewhat
chil-ahaped fashion, oxhibiting, lowever, a slight sttenuntion at the cxtremiry.

The erial sheleton consists cepecially of hypodermal oxypentocts of vavialile size,
i which the Tong proximal ray is always stmight and vadinlly disposed, whilo the
four tungentials which go to form n quadrate lattice-work are nsually curved gently
wwands,  Like the peosimal iy, (he tangeniials fiequently appear to be voughenoed
near their eonieal extremitios,  Getwesn these substautinl pentact bypodermalia, the
termal membrane inclodes smudl ernciate antodermal tetrets in great abundance and
in rectanguloe distribution. Lo these, the rongh eylindvieal mys, which are ronnded off
or even truneated at their ends, are enrved slightly inwards, so that the whole spicule
appenrs to be untformly archod with the couvesity ontwands (PL LIV, figs. 2, 7). Some-
times, al the point of intersection of the four arms, an dnward projecting boss or
tubercle persists as au indiention of the undeveloped fifth (proximal) way.  In a fow of
these dermalia, the fifth oy @5 actunlly developed, and  exactly resembles the
tangentials,

The gustral sheletan differs stvikingly from the dermal. The hypogastral pen-
tacts, as we should natwrally cxpeet, ave wholly absent.  Instead of them, there are



REPORT ON TIHE HEXACTINELLIDA, 185

strongly developed, smooth oxydinets, with slight curvature or twisting, and on these
ninerons oxyvhexacts, of varnhble but wot very copsiderable dimensions.  In the Jat oy
the fonr tangential rays are tongentially disposed in the gusteal wembrane, while the
internal, nsually louger radinl projects freely dnto the gastral cavity, and the exteral
radial into the sabgasival trabeenlar space. All the rays of the smaller gastral oxy-
hexaots vun out gradually to o poist, aud ave of approximately equal length, while in the
loveer wastral oxyliexacts the tutoenal free vay is deeidedty longer than the others, so
that o dogger-form vesults. Al the elferont canals are clothod mternally with small
tdeticate oxyhexacts, im whiel the inner radinl tay projects Lo o geeater or less distance
into the epnalicular spaee (DL LIV, fig, 2).

Tl tong wdinlly projecting spacules, which arise v g tuft from the terminal ]ru]c of
cach of Lhe muerous laterd amd basal papille, are zmooth osypeutacts,  Their nterior
end vims gradually to o point, while the outer terminates in o fonr-toothed nnchor, in
which the faur erucintely disposed, strongly developed teeth do indeed ot first urise at
vight augles to the shafi, but become mwope or liss markedly eapved nwards (PL L1V,
fig. ).

The basalin forming the root-tuft only differ from these lateral poadially projecting
plenealin in their grenter strength and length, pnd also in the fact that many of then,
which have arisen from the earvature of the lower plenralia, extend o longer quite
radiolly, but nve mare or less markedly eqdved downwards (P LIV, fig. 1),

A good general survey of the strneture of this species can be obtained by waking
gections of the small, pear-shaped buds A combined diagram representing this is given
i PL LI fig 20 [0 will De seen that the saek-shaped chambers; tikon as a whole,
make up o much folded luyer, which forms the boundary hetween the water-passages
leading fram the pxternal skin and those leading fnto the comnnon gastral cavity. The
cirenlar egenlne aperture of the gasteal covity appears ab o Tater stoge ot the broad distal
pole of the pear-shaped bud.  The bud at the same time pushes ttself outwards on the
bundle of plenralin belonging to the papilla, [t forms for itself papille with pleural and
hasal tufte of spicnles,  Fiually it becomes detachod and vooted i the mud.

As in the above-deseribed gewus, Lewnuginedlo, the basalin (and plenralin also) are
uathing bat Jong dvawn-ont and protruded spieules of the by podermal pentact series.
This may be presumed by comparing the young basalin or plenealia with the adjacont
hiypodermalin, but the fact 15 distivetly demonstinted by stidying sections of young,
sphovical ov oval specimens, 2 to 5 mun. in dismeter (PLLITL figs, Lo, ) (probubly
developed from ova), whicl wore found in the same glisses as the Hexactiuelhds from
Station 192, Little Ki Islimd. At the lower, ofton somewhat truncate pole, opposite the
asoular aperture, between the oxdinney hypodermal pentacts, othor forms oceur i whicl
the four tamgential rays do indecd lic in the derwal membrane, but are bent more
markedly inwards than the others, and are beginning to resemble the anchor-teeth of the
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hasahia, while others of similar stroctore are bent zomewhae outwareds above the level of
the =kin, and others, again, capecially in somewhat larger spotges, are devwn ong into
tene aueliors, which exactly rescmble the hasalin of th