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T.L.S. With Descriptions of twe additional new Species
of Dirrkepalum Ly Prof. P. Martivy Duxcax, M.B. Lond,,
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[Read June 2, 1881.]
{Prares XXVII & XXIX)

Panr L.
Tatroductory Remarks, and Deseripiions of Species of Dirchopalum.
By 3. O. RipLey.

Arrnveu the genus Plocamin was only recognized as a distinet
type in the year 1870%, it now proves to be one of the most
widely distributed, as well as one of the most heautiful, of the
now numeraus generaof the interesting order to which it belongs.
Hitherto only three species have becn assigned to it, viz.:—
Plocumia gymnazusa, Schmnidt, Spong. atl. Geb. p. 62, pl.iv. fig. 18

Cuba, 20 fathoms.
P. clopetaria, Schiidt, 1. ¢. p. 63, pl.iv. fig. 17. Florida, 195 fathoms.

P. plena. Sollas, Ann. & Mag. N. H. (6} tv. p. H, pl. vi. W, Africa,
Lat. 15° 5. Depth?

In the present paper I have describedt 2 new species from
New Zealand, and given annotations on others previousiy de-
seribed under other geuneric names; the latter are kvowo, one
from Ireland, aoother from Ceylon, and another from Cape
3t. Vincent.

No species has been described from the Arctic regions; but
FEhrenberg (Zweite deutsche Nordpelarfabrt, pl. iv. fig. 8) figures
from the ses in the neighbourhood of either Spitzbergen or East
Grreenland a cylindrical spicule, entirely spined, arcuately curved,
glivhtly enlarzed at the ends, which probably belongs to an un-
known species ailied to Dirrhapalum ( Hymeraphia) mivrocionides,
Carter. Ehrenbers names the spicule Amphidiscus anceps.

The distribution of the genus is thus pow seen to extend from
the Equatorial Atlantie te the South Pacific Ocean, and into the

Tudian Ocean and North Atlantie.

= 0, Schmidt, Spong, atl. Geb. p. 62

t Note—The terminology here adopted is, in general, that of Mr. Carter
{Ann & Mag. N. H. (4) xvi. p. 1 &), Measurements of spicules are the
average morimum measurements ; the dicmeters given are the greafest diameters

ol the apicules.
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The name, under the form Plocamium, was long ago applied
toa genus of seaweeds by J. P. Lamouroux (* Résumeé de Phyto-
graphie,” vol. i. 1828, p. 38), and adopted by Kiitzing and subse-
quent writers. This zenus has therefore precedence of Plocamia;
and s a change is obviously necessary, I shall adopt throughout
the rest of this paper the name Dirrhopalum®, which Prof. P.
M. Dunean has suggested for the zenus distinguished by Schmidt.

T\VQ defivitions have been given of the genus, the one by
Schmidt (7. ¢. supra), the other (ostensibly a definition of the new
group to which be assions it, but practically, as being the
anly renus iancluded. a generic diagnosiz) by Sollas (Aon. &
Mag. Nat. Hist. (3)iv. p. #7). Both need modification in the
_PI‘L’-**'FE state of our knowledge. Thus Schmidk, assuming, on
nsuiliient grounds, that the second of his two species would
prove to be upricht and branched in the adult state, attributed
‘niir-f c.hamcter to the genus, “ Schwiimme nit incrustirender Basis
und daraut sich erhebendem dstigem Gellecht,” which must give
way, _Considt‘rims_; that no branching specimens of the species in

question have yet been deseribed. Sollas's deBinition includes

the‘*nme hitherto unjustified character. An examination or
Study of the descriptions of the different species now assigoed to
Ih(‘_ qenus shows that the diagnosis should stand at presm;t —
. Echinonematous >ponges. Growth incrusting or upright:
m the forner case furmed by a basal lamina of a dumbbell-
slzugu:’r_l spicule characteristic of the geaus, from which spring tufts
of af:ru:nte or slightly spinulate spicules radiating from axes formed
by largar smooth acuates or subspinulates, which are enclosed
br ceratinous or pseudo-ceratinous fibre: when the growth is
upr:gi: , the spicular tufts are set in whorls on fbres which are
at: right angles to the axis of the stem, branch, or frond, and
which ate similarly conaected by horizontal fibres containing the
dumbbell spicule. Flesa-spicules, if present, a tricurvate (German
*Bogen”) or equianchorate (* Haken *), or both.”

I\\"Lr,h regard te the distinctness of the dumbbell form of
spicule. which has justly been made a prominent character of the
genus, it must be remembered that it differs but little in the
principles of its coostriction from another type (the * tibiella™
of Carter, “ cylindrical” or * subfusiformi-cylindrical " of Bower-
bank) occurring in several weil-known sponges, as in the genus

* is twice, and péwaer aclub, alluding o tho doubly clavate or dumbbsll-
shaped spicule,
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Alebion, Gray (= Halichondria Patlersont, nigricans, pwlch'eﬂa,
Bowerbank, &c.), and Zedanie, Gray (T niyrescctﬁ.s, Bugyiana,
digitats, Schmidg, &), Cribrelle hospitulis, Schmidf, and fore-
shadowed in the long evlindricals ol Suberotelites ?Jxerca{m*‘, S.dt.,
and Desmacidon columella, Bowerbask, in which a magnifying-
power of about 400 diwmeters revesls a slight inilaticn. The
“tibiella” also occurs i ffymeniavidon armaturd, Bowerbank,
Suberites fuliginosus and in Helichondria E:g'reqrmfs, Carter, af)d
Desmacidon diane, emphysemna, physe, anceps, Schmidt.  Asto 1I.;s
relations to other linear spicules, see p. 53, where the systemabic
position of the genus is discussed. . .

The dumbbell spicule may, however, be distinguished .f'rom the

“tibiella” by its having the maximum lenygth not exceeding 20 of
its own mazimum diameters, and by its being always arcuately
rarved.
) I propose to give notes un the species to be n.ssigr{.ed to th.e
renus, addivg, in the ease of those which are now assigned to l.t
for the first time. the reasons which have led me te :u‘lopt this
course in their respective cases. Besinning with Schuidt’s own
species, those on which the genus was based, I ﬁlgl it rimcessary
to supplement his short deseriptions by fulle.r Jdetails, taken frorft
the microscopic preparations supplied by himself to tbe B‘rltls !
Museum. It will be seen that the result of an e;ammation of
these preparations justifies, in part, Sollas’s suppesition (Anﬂ-h&
Mag. N. ¥ (5) iv. p.46) that Schmidt had perhaps overlooked the
fiesh-spicules of his species.

- N
1. Drrumorarney cyM¥azoy. (Plate XXIX. fgs. 1,2
Plocamia gymoazusa, Schmidt, Sporg. atl. Geh. p. 62, pliv. fiz. 7.
To the details given by Schmidt (/. b should be added the

following :— . | \

ases of echimating- and main-tibre spicules connected by
Bases g

vellow ceratinous (?) * material. No spinulate spicules & stated

by Schmidt. .
Sheleton-sprentes of three kinds :—(1) Long, sleader, smc;o »

slightly curved acuate, tapering from the base r\o the :-ul.lrg

point ; size 2:13 to 248 by 04434 millm. (2) Stout smoot
acuate, tapering to asharp point from within quarter of its length
from the base, and slightly tapering to the base from lic same

* Ag the slide appesrs to have a tale cover, the lest of polarimtion {sce
p. 181 ad init. and note) is inapplicable here.
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point; bent, but not 30 sharply as in Schmidt's figare 175; size
099 by "06334 millin, (3) Dumbbell or double-headed, curved,
vylindrical spicule ; size *479 by 06334 millim.

Hlesh-spicules of two kinds:—(L) Tricursate acerate, bow-
shaped, tapering gradually from centre to sharp points; sizo
032 by 003167 millim. (2) Equiaachorate, bipalwate, the palma
with squarely truncate proximal margins, shaft almest straight ;
length about ‘019 millin.

2. DIBRBOPALUM? CLOPETARIUM.
Plocamin clopetaria, Sehmid?, . ¢. p. 63, pl. iv. fig. 18.

Consisting of a basal lamina, in which the dumbbell spicules
and a peculiar pegtop-like form (4) are united by ceratinous
waterial (polarizing light) and sarcode, and of spicular tults
rising from this lamina, and consisting each of a very large
basally-spined acuate (1) surrounded by a considerable number
of small spicules (2) of & similar kind ; the bases of the spicules
in the tuft are united by ceratinous roaterial.

Tt is possible that the points of the peculiar form (4) feebly
cchinate the basal lamina. In any case they canunot be varieries
of the dumbbell spicule, as stated by Schmidt (I ¢.), for no
transition forms oceur in the same preparation, and tbeir inde-
pendent existence to the fossil state is undoubted (see p. 486).

Skeleton-spicules of four forms:—(1) Large, curved acuate,
the base finely tuberculate ; length (none were found entire) pro-
bably about 13 millim., thickness 037 millim. (2) Small,
straight acuate, basally spined, slightly constricted just above
base; size ~20 by 01108 millim. (3) Dumbbell spicule, curved so
as to form about a third part of a circle, coarsely tuberculate in
approximately verticillate whorls on shafk, evenly so over the ends;
both ends and centre of shaft inflated to the same diameter; size
-152 millim. lonr, inflated ends aud centre 05067 millim. thick.

(4) Short, rapidly tapering acuate { pegtop "-shaped spicule),
coarsely tuberculate: one sixth of the apical end is almost smooth,
becomes more rapidly narrow than the rest, and is traversed to
its extremity by the central canal; size “1647 by 07¢ millim.

Flesh-spicules.— None were found after careful search in the
mounting (which, however, 15 small) in the Museum collection,
unless tricurvates are represented by a single specimen of a fine
barely tricurvate acerate; size *108 by "00316G7 millim.

Ods. It the flesh-spicules should really be wanting, this species
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should perhaps, looking to the peculiarity and anl‘iq'uiL‘y of ils
characteristic spicule (4), be made the type of a distinct zenus.
I shall, for the present, allude to forms which reserable it ns
belonging to the “clopetarium section ’ of the genus Dirrkopalum.

3. DizruorsLuy ercxo,

Plocamia plena, Sollas, dan. & Mag. N. H. (5) iv. p- 4, pls. vi. & vii.

A member of the typical section of the genus, <. e. of that part
which is represented by D. yymmnezon, for it bas a smooth-
shafted dumblell spicule coexisting with equianchorate aud tri-
curvate Jesi-spicules. The short-spined acuate (plate vi. fig. 3,
&e.), with the coarse and backwardly-directed spives of its shatt
and the somewhat tubercular spines of ity base, may pechaps
represent the pegtop-like form of D. clopetarium, and thus the
species mway form one link ia the chain, it it ever existed, between
that species and D). gymrazon. This may well be, lor il D, ¢lg-
petarium is ultimately found, like D. yymnazon, to have the flesh-
spicules, the ouly important pointsthenseparating it from D, pleaum
wonld be the tuberculation of the shatt of the dumbbell spicule,
the tuberculate character or the short-spined acerate, and possibly
(aod, if so, most important uf all) the non-echinating position of
this spicule, which is distinculy an echinating form in D. plenum.

The arraugement of the skeleton of D. plenum is also typically
Dirrhopaline, showing a vertical or primary fibre echinated by an
acuate and subspinulate spicule, and a horizontal ox secoudary
fibre or tract containing the dumbbell form. The vellow colour
ascribed to the sarcode, and the firm consistency of the skeleton,
appear to me to indicate that there is o decided admixture of a
ceratinous clement, or of some analogous substance, in it, in
spite of Mr. Sollus’s couclusions derived from facts of some
mmportance.  Whatever, however, may be the case with this
species, it certainly scems to occur in an undoubted Dirrke.
palum, ¥iz. D. manaarense, Carter, which I have examined, where
its prominence is the most striking point about the libre of the
stem, When freshly mounted in balsam or when treated with strong
aleobo). T am inclined to think that some forms of ceralingus
material have n refractive index sonear that of Cavada balsam
as to be hardly distinguishable when monuted in that medium.
In opposition to this view, however, Sollag’s cxperiments with
glycerine jeliy still remain.  The firmness of uniou of the various
spicules in this Ichincnematous genus scems to demaud some
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more powerful upiting agent than mere sarcode : such a material
is sometimes to be distinetly seen, and when it is found te polarize
light may perhaps be still beld to be keratase ; where it does not,
it may be termed pseudokeratose®. Thetougl, dark, keratose-like
substance of the stem of D. manaarense exbibits decided polanzing
effects, but she similar matter in D. novizelanicum does not.

The following must be added to the genue :—

4. Draraoestty cORIACETAL  (Plate XXTIX. figs. 3-7.)

Jsodiccva coriacea, Bowerbark, Mon. Brit. Spong. iii. p. 223, pl. lyxvi.

figs. 7-12

It was obtained in Strangford Lough, Ireland. The orginal
deseription 1s nisieading, so I give the following supplemeutary
account of the structure, made from Dr. Bowerbank’s own pre-
parations.

Skeleton.—DPrimary lies composed of (1) long, smooth acuate
and (2) shorter spiued acuvates, the latter cliefly echinating the
fibre by the lateral outward projection of their points at a very
acute :;n'.:le to it. Secondary lincs, one spicule ia length, com-
posed of from one to three dumbbell-shaped spicules (3) 2
richt angles o the primaries. Dermul sarcode granular, sery
dark ; subjacent sarcode dark; a yellowish materizl uaites the
primary and secondary haes, but it dees not polarize light.

Skeleton-spicules of three kinds :—(1) Large smooth acuates,
shirhtly intluted, constricted above base, thickest immedistely
above -Lhis constriction ; size variable, viz. 317 to +43& by ‘01268
to ‘0Lt millim. (2) Swader acuates thickly spined at base, very
sparsely over the whole of the shaft; size 138 by "0079 milim.
(3) Cylindrical dumbbell-shaped spicule; ends slightly infated
and well spined; the shaft less strongly spined (a conversolim-
pression is convered by fg. 12 of on. Brit. Spong. iii. pl. kx¥r.);
size "117 by -0079 willim.

Flesh-spicules of two kinds :—{1) Tricurvate acerate, nuch
more slepder in proportion to its length than as given inDr.
Bowerbanlk's fizure (. ¢. fig. 9), and the cads carry a few miwute

= I bave experimented with the polariscope in order to discover, if posible,
some real difference in optical properties between ordinary sarcode and kemfose
in the living mattsr of Sponges. The resuits are remarkable: thus the loroy
matter, mounted iz balsam, of Tube (a Chalinid), of Riizechaling olencea,
Hircinia tingua, and Euspongie virpultesa polsrizes light, while that of Chiine
Jinitima does not ; the sarcode was never found to polarize. Quekett (* Pratical
Treatiss on the use of the Microscope,' edit. i. p. 448) ranks sponge-fibrewith
Loof, horn, and other ceratinous budies us having this praperty of polarizing lght.
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spines; size 19 by -003167 millim. (2) Equianchorate; it has
a web connecting the two lateral teeth all but the points; ib
thus approaches the form called “ navicalac” by Mr. Carter; it
measures 0158 millim. in length. Considerable numbers, grouped
and single, oceur in the mounted specimen of the dermis.

3. DisrIOPALUM MICROCIONIDES.
Hymeraphia microcionides, Carter, Ann. & Mag. N. H. (4) xviil.
p- 390.

I am indebted to Mr. Cacter himself for pointiog out the re-
semblance which this species bears to the genus Dirrkopalum,
Its deseription, together with sketches which Mr. Carter has
kindly furnished me, show that its structure is essentially the same
as that of the other incrusting specics which I have referred to
the genus. A basal lamina contains the {L) doubly-beaded ¢ylin-
drical-spined spicules lying horizontally, also the equianchorate
flesh-spicule; from the lamina project upwards {2) the long,
smooth, and (3) the small, spined, and bngally contracted acuate
side by side. It does not appear that the smaller spined acuates
are grouped in whorls round the larger ounes, as in 1. clopetarium.
The colour is given as yellow, possibly owiug to tle presence of
8 ceratinous uniting substance,as in other Dirrhopala. The ends
of the cylindrical spicule are slightly inflated, as I learn from
Mr. Carter, and, as stated in his description, are mere abun-
dantly spined than the shafs. The locality js near Cape St. Vin-
cent, the depth 374 fathoms. It belougs to the gymnazon section
of the genus, but differs feom the typical species, as at present
known, in the absence of a tricurvate flesh-spicule.

6. DIRRIOPALUM MANLARENSE.
Dictyoeylindrus wanaarensis, Carler, Ann. & Mag. N H. (5) vi. p- 37,
pl. v fig. 1.

Mr. Carter has given me all the help which he possibly could
with regard to its characters. An examination of mounted
sections and fragments of a portion of the stem of the type
specimen (for which I am indebted to Mr. Higein, of the
Liverpool Museum) shows that, as I bad been led to suspect,
the structure is esseatially Dirrhopaline.

Skeleton—In the stem a very horny primary fibre (probably
lesa horny in the branches), running towards the surface, cootains

from oue to three scries of stout acuates (1), the poiats of the:

outermost of which project through the dermis, and it is sparingly
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echinated by small acuatcs. A harny secondary fibre, at approxi-
mately right angles to them, connects the primary fibres and cou-
tains the dumbbells, which also oceur sparingly in the primaries.

The dermal skeleton is formed of a reticulation of the dumb-
bell spicules lyiug generally in twos side by side, making angular
meshes, their ends united by dark material polarizing light.

Of the skeleton-spicules:—(1) the smooth main acuate tapers
slightly to its base, but otherwise agrees with Mr. Carter’s descrip-
tion; size 473 by 0206 millim. (2} Short echinating acuate,
smooth ; is bent abruptly, like a scimitar, at about one third of
itslength from the sharp point ; size ‘114 by 093 millim. (3) Fine
acuate, smooth, slightly inflatcd basally, scattered over fibres and
in dermis, probably young form of (1); size about 3167 by
‘006331 millim. (4) Dumbbell, with smosth curved shaft and
distinet heads, very minutely wicrotuberculate rather than micro-
spined (spines made too evideol in Mr. Carter’s figure for the
scale on which it is drawd); heads of same diameter as middle
of shaft ; size 234 by ‘019 milliin.

Flesh-spicules.—(1) Tricurvate, as given by Mr. Carler; size
"07 by -0023 millim. (2) Equiauchorate, navicular; shaft nearly
straight; proximal edges of palms slightly bidentate: fength
‘019 millie.

Obs. T had oceasion to cxamine the specimen to settle adoubt as
to the identity of the specics with D, novizelanicum, sp. u. (infra),
aud so think it worth while giving these mensurements and notes,
which supplement and slightly correct Mr. Carter’s coreful de-
scription. It differs essentially from D). novizelanicum in the
smoother and morve finisheld condition of the dumbbell spicule,
in the proportions and shape of the smaller acuate, ang in differ-
ences in the measurements of most of the spicules. On the
whole, in spite of its locality (Gulf of Mavaar, Ceylon), it is not
far removed in structure from the Tloridan species D. gymnazon.

7. DIrROOPALTM NOVIZELANICDY, sp. n. (PLXXTX. figs.5-16.)

Branching eylindrical stems of constant diameter, viz. about
3 millim., having u delicate lnear fucus for their axis; the
branches sometimes anastomose. Apparently no rooting base:
all extremities, both upper and lower, consisting of rounded points.
Suriace velvety, set with very slightly projecting ends of spicules.
Texture elastic, slightly compressible. Colour iu spirit dull
umber-brown.

Vents. Nobpe apparent.
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Main skeleton.—Spiculo-fibres containing a large proportion of
pseudo-keratose ; the primary fibres at right angles to surface,
contnining a single row of large, smooth ncuate spicules (1), sar-
rounded irregularly by two or three rows of shorter acuates
(2), slightly spined basally, whose points project to the sides; a
distinet margin of ceratinous material lies outside most of the
spicules. The secondary fibres are numerous, irregular, formed
of pseudo-ceratinous material, surrounding and showing distinet
margins outside the dumbbell spicules (3), which oecur, one or
two together, in each fibre; secondary fibres about one spicute in
leagth. Fioe spinulate or supra-basally spinulate spicules (4)
{probably young forms) scatfered over primary fibres.

Dermal skeleton indefinite ; cowsists of a retienlation of the
dumbbell spicule, with the spinulates (4) seattered through jt,
perforated at intervals by the terminal long acuates (1) of tha
primary libres.

Psendo-ceratinous material dense, pale amber-vellow.

Sureode very slightly granular, of almost the same colour.

Steluton-spicules—(L) Strong, smootb, slightly curved acuate,
tapering to rounded base from a point at about 3 diameters from
itand to sharp point from same place; size '3 by 023, (2) Smaller
acuate, slightly curved, slightly constricted inmediately above
sud very slightly microspined upon the base, and tapering to sharp
point from just above the constriction; size -2724 by -0174.
(3) Dumbbell spicules; shaft decidedly curved, and generally
very sparsely microspived; ends well spined, separated from
shaft by slight constriction; of about same diameter as middle of
shaft ; size 177 by 0138 millim.

Flesh-spionies—(4) Long, straight, spinulate spicules, or with
head just above base: various in size, viz. "19 by 0021 to -36 by
"00475 millim. Probably young forms of skeleton-spicules. (3)
Fine, decidedly tricurvate acuate, bow-shaped, taperiog to fine
poicts from middie, swoeth; size V6334 by 0021, (6) Equi-
anchorates, bipalmate, navicular; shatt alwost straight; length
‘019 millim.

Hul. Bay of Isiands, north-eastern extremity of New Zealand
{Antarctic Expedition). Depth?

Ezamined 1n spirit and mounted in balsam from spirit.

Obs. One ehiel mass, 48 willim. long, with about eight branches
aiven off at sharp angles from the single stem, and three or four
fragments of similar character, all more or less growing over the
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fucus above mentioned, occur in the Museum collection, It is
doubtful whether they were naturally upright in growth, and
whether they ever were rooted. The nearest described ally is
apparently D. gymnazen, but the generally smaller size of the
spicules distinzuishes it; i is also near D. mancarense from
Cevlon (p. suprd).

Systematie positian of Dirrhopalum.

Prof. Sollas has already mace the geous the type and sole occu-
" paned Procayiayiva. 1 am inclived
to think that in so doing he has exaggerated the distinctness of
the wenus, and that Clathria, Schmidt (as based on C. coralloides,
Schmude, &e.), might with advantage be included in the group.
The spiculation of the type species of that genus, as shown by the
mounting in the British Musewmn, much reserbles that of Dirrho-
palum, consisting of a shart cylindrical, two sizes of acuates (one
of which is contracted at the base), a fine spinulate, and s navi-
cular equianchorate ; it has a well-marked horny fibre of distinctly
echinonematous structure. More I cannot add from Schmidt’s
description ; but in support of my view I would bring forward
Clathria rectangulosa, Schmidt, and the species which, in my
view, should be termed Clathria Beani, viz. Isodictya Beanii,
Bowerbank, Mon. Brit. Spong. it. p. 334, iii. pl. Ivui. figs. 1-6.

Clathria rectongulose hus small acuate spicules tapering to their
base, smooth cylindricals, subspinulate acuates, delicate equi-
anchorates and tricurvates. ’

The British €. Beani, Bowerbank, agrees in the most extra-
ordinary manner with Dirrhopalum corieceum io the strueture of
its skeleton, and also in almost every particular of the forms and
distribution of its spicules. It has a primary fibre composzed of
(1) large smooth acuate, surrsunded by a group of (2) smaller
ones, which are basally consiricted; and a secondary fibre com-
posed of (3) short, thick, entirely spined acuates, basally inflated,
of almost the same diameter ‘rom the buse to within a diameter
of the point which abruptly terminates it.  There are also a fine
tricurvate and an equianchorate flesh-spicule. The spined acuate
or spinulate (3) ditfers from the correspondingly placed dumbbell
form of D. coriaceum by the addition of a peiné to cne end, and by
the absence, as a rule, of 2 well-marked kead or swelling at the
distal end ; this end, however, is frequently marked off from the
rest of the shaft by a slight neck, as if to form an incipient head,

pavt of & new “ croup’
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and the point is sometimes so reduced in dimensions as to suggest
that it might be readily lost altogether; in one instance it was
found replaced by a blunted, but almest smooth extremity; thus
the only serious difference between these species lies in the
character of the pointed end of this spicule. Itseems to me that
we have bere the very point of transition from Clathria to Dir.
rhopalum, aud for these reasons I believe in a close affinity between
the two genera. And this fact is the more interesting, as Prof.
Scbmidt has called attention te the British Sponge-fauna as con-
sisting of an aggregation of indistinctly differentiated forms.

Sollas (Ann. & Mag. N. H. (5) iv. p. 40) found gradatious be-
tween the dunbbell spicule of D. plenum and the spined and basally
milated acuate of the skeleton. May his trapsitional forms uet
show rather that the dumbbell spicule of the secondary fibre was
originally like that of D. Beani, 5 spined spinulate or acuate,
which is now only represented by these occasional reversions to
the primitive type?

Eristence of Dirrhopalom in the Fossil State.

This fact appears to be indicated with some probability by the
fgurc given by Mr. Carter (Apu. & Mag. N. H. (4) vil. p. 133,
pl. ix. fig. 50) of a spicule from the Upper Greensand of Haldoo
Hill, near Exeter, which correspends in size to the average dimen-
sions of the dumbbell spicules of Dirrkopalum. Xt bas a smooth
shaft, and smooth large extremities sharply distinguished from
the shaft.

Prof. Sollas {sp. cit. (3) vi. p. 392, pl. xx. fig. 468) figures and
describes, as the basis of a provisional mew genus and species
called Rhopaloconus tuberculatus, a large subcouical spicule
rounded at each end, and covered with stout tubercles, just such
as those of the two distinctive spicules of D. clopetarium, Schmidt,
lts size, howerer, is 95 by ‘24 willim. It may perhaps represent
an ancient divergence {rom the spined acuate form in the direction
of a simple eylinder.

A. K. Zittel, in his memoir on the genus Ceeloptychium (Abh.
wath.-phys. KI. bayer. Akad. Wiss. xil. pt. iii. p. 1}, figures,
among a large number of spicules obtained from fossil Sponges
of that genus, some (viz. pl. iv. figs. 20, 51, 65) which seem likely
to have belonged to spevies of Dirrhopalum of the clopetarium
section ; they belong fo the Upper Chalk. His fig. 17, a very
remarkable form, with sight smooth shaft and large strongly
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spined ends, might have been taken for an extreme form of dumb-
bell spicule but for Carter’s observations, described and supported
by Sollas (Aon. & Mag. N. H. (5) vi. p. 394), which tend to show
it to be merely a foraminifer-cast.

Further, Mr. G. I. Hinde, in his inaugural dissertation en-
titled * Fossil Sponge-Spicules from the Upper Chalk’ (Munich,
1880), figures at pl. i figs. 19, 20, two spicules of about the
some contour as the “pegtop” form of D. clopetarium, but
without tubercles, and of about three times the size of that
spicule. The tubercles may have been lost by ahsorption, for
the central canals sre greatly enlarged. TFig. 22 of his paper
represents o similar but slightly smaller spicule, provided, how-
ever, with tubercles tending, as in D). clopeforium, to disappear
towards the point, which is broken off. Mr. Hinde refers to ..
{Plocamia) gymnazon and clopetarium among other Sponges in
counexinn with some accompanying large acuates (p. 21, pl. i.
figs. 10-13); but they can have, tuken alone, no necessary con-
vexion with those species, although occurring in conjunchion
with the conical types above meuntioned, thoy seem to show very
conclusively the existence of a Dirrkopalum of the clopetarium
section in the seas of the Challk period.

A. Rutot (Annales Soc. Malac. Belg. ix. pl.iii.), at fig. 7 figures
a dumbbell spicule, at fig. 6 an elongated smooth pegbop form,
aad af fig. 39« a eylindrical, from the *“ Grrés  of the lower and
middle Brussels strata (Eocepe).

We have, then, for the distribution of the genus in Hme as
at present known ;—
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Parr I,

Descriptions of two additional new Species of Dirrhopalum.
By Prof. P. Marrrx Doxcax.

During an examination of some débris which had been brought
up by the dredge and tangles from the North Atlastic by
TLM.S. ¢ Porcupine, and from off the south-west coast of Spaia
in association with corals, [ found an Hchinus-spine, 2nd also a
darkly stained calice of a coral. Both were more or less covered
with bristly sponges of an incrusting habit, and with very remark-
ably shaped, bent, cylindrical, terminally-inflated spicula forming
the basis. A careful examination proved that they must be
associated with Oscar Schmidt's genns Plocamic.

The first species to be described came np with a mass of the
coral dmphihelia ramea, Sars, from the (Flobigerina-coze In deep
water from the North Atlantic; it covered an Echinus-spine.

The spine (Pl. ZXIX. fig. 18), about two thirds of an inch
in leagth, has been fractured ; but what remains is covered with
a very dclicate incrustation of a verv spiculiferous giliceous
sponge. This is silvery white in colour, and shows neither
oscules nor pores; but a considerable number of regular mionute
elevations are visible, out of the centre of each of which projects
a large glassy spiculum. A low wagaoifying-power shows that the
¢levations are produced by whorls of spicula which radiate nearly
at right angles from one spot around each large glassy spicale.
The blunt ends of the radiating spicula are towards and in con-
tact with the axial spicule; and their sharp terminations describe
a tircle, the periphery of which touches those of the neighbour-
ing whorls around other large spicula.

The whorls have the spicula close togetber near the great or
axial spiculs, but they permit the sharp distal ends to be slightly
separated. A sarcode fills up and covers all (Pl XXIX.
figs. 18 & 30).

Underneath this layer of whorled spicula there s & close
layer of curved, cylindrical, alobose-headed, entirely-spived spi-
cula, which rests on the Eclinus-spine. The large glassy axial
spicula start from this layer and project at right angles to it

(Pl. XXIX. fig. 30). _
There are several kinds of spicula, which may be considered

under the beads of those of the outer skeleton, the body, and the '

derm-
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Quter Skeleton.—Large and smaller altepuato-acuates basally
spined.

Subfusiform acuates with ovoid basal inflations, minutely spi-
nulate.

Body. — Curved, cylindrico-globose-headed, entirely-spined
apicula.

Derm —Cylindrical, eylindrical laterally spined, linear ¢ylin-
drical minute, and minute fusiform spiculs.

Oune large bibamate spiculum is amongst a whorl of spicula;
but ay it is in company with a coceolith, it is probably a foreign
body.

Deseription of the Spicule—The large skeleton-spicula, axial
to the whorls, few in namber, protrude at right angles to the
ass of the sponge and extend beyond any of the others, forming
a regular series of nearly equidistant sharp projections, glassy in
appearance. 'They are slightly bent, and gradually taper from
their rounded base (which is placed amongst the cylindrical
curved and bossed spicula of the body) to their apex (which be-
comes sharp rather suddenly). The rounded bead is minutely
and scaatily spinulate and is aboubt }y inch in diaweter, and
the whole spicule is gy inch Jong (Pl XXIX. figs. 28 & 30).
Sometimes very minute spinules exist for some distance up the
spicule, which, moreover, bas a minute axial eanal. Some others
(attenuato-acuates), smaller than these, but baving the same
shape and direction, exist, and they are evidently correspondingly
immature spicula.

The whorled spicula (PL XXIX. figs. 24-27) are very slender,
straight, and bave a basal icflation of the ovispinulate type-
This oviform enlargement is excessively minutely spinulate,
and joins the shaft at a constricted neck. The shaft is fusi-
form, but the swelling is in the basal third of the spicule; thence
the spicule becomes slenderer, and ends rather suddenly by be-
cowing sharp-pointed. In some instances there are a few very
minute point-like spines on the shaft near the neck. Some
basal inflations are very oveid, others are wore globular; but in
every instance the exterpal or termiual porlion is narrower than
that just within and nearer the neek, The usual length of these
gpicula is +-%, inch, and the breadth ry inch. The swelling
of the shaft and the constricted neck and small-spined ovoid
base are very distinctive. They are very numerous, and are
placed in one or two whorled layers ; the bases are towards the

LINK. JOURN.-—ZOOLOGY, TOL. XV, 3



190 BROF. 12 M. DITNCAN ON THE GENUS DIRRITOPALUM.

great attenuato-acuates, and the shafts radiate at nearly right
angles. The oviform bases are in contact at their sides with their
lellows, and at their ends with the great spine, which they sur-
round (Pl XXTX. fig. 30). The axial canal js not to be scen.

The body-spienla in contact with the spine of the Echinus
arc short, curved, eylindrical, having globose or subhemispherical
ends, slirhtly constricted where they join the body of the spicule.
Thev are eutirelr bluntly spined. The spinulation is small and
close on the rounded ends ; but there is less of it on the constricted
necks, and it is wider apart, stouter, and longer on the bedy.
The boss-shaped ends are wider than the body (Pl XXX, fig. 19).
Usually a laree axial canal s visible in these spicula, and it
extenils far into the heads of the elongated curved dumb-Della.
These spivula form one or two lavers, one above the other; they
are placed close together, without order as regards their direc-
tion ; but there is some diversity in their size and sbape, owing
mainly to age.

A typical spiculum of this kind has a perfeetly eylindrical body:
not more swollen ont in any part than elsewhere: the cvlinder,
slightly Lent, is narrower than the terminal bosses, and is more
than double the length of one of them.

The blunt spinulation surrounding the whole surface is irre-
gular, distant, and the tops of the projections, which diller in
length, are blunt.

Parieties—Spicula of the same length as the type, but baving
the boss more sphericaland the constriction of the neck more
decided, the spinules being seanty on the neck and larger than
usual on the body. Spicula with one boss perfect and the other
less =0 or smaller.

lo all, the spinulation of the boss-like ends is minue and in
a series of concentric cireles; but there is no order in that of the
curved stems, where it is larger. )

The diameter of these body-spicula is 1545 inch, wod the leogth
i incle, :

The sarcode covercd the radiating whorled spicula and the
spaces between them ; it closed in the spaces or interstices
between the numercous whorls, and it extended further ous, to
the tops of the long skeletal spicula. The spieula of the derm
are few io pumber; and some are apparently quite sup(-riicial.
Three kinds are te be noticed ; but one appears to be a young
form. Onpe is 2 minute eylindrical rod; anoiber is of the ssme
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diameter, but is four or five lines longee (Pl XXIX. fig. 29).
The third kind is a very minute fusiform spicule, sharper at one
end than at the other.

Amonyst the whorls of spicula are some differing in shape and
dimensions from the myjority, They are placed between the
radiating skeletal elements, and are free in the sarcode which
unites the whole.  Thev are much shorter and slenderer than the
others, and are cylindrical and very slightly curved at one end.
Some of them are about one third the diameter of the whorled
spicula, and others are less than one sixth, appearing to be almost
linear under a quarter-oftan-inch object-glass (Pl. XXIX. figs.
22, 23). Larger than these, but still not equalling in breadth
the common whorled spicula, are some cylindrical spicules with
slightly bent ends, the shaft heing very sparingly aud minutely
spinulate, but not the end (PL XXIX. fie. 21). Larger eylin-
drical spicula are rare: they are straight, and minutely and
sparsely spined, aud only on the stem; their diameter is greater
than that of the whorled series, and 13 about equal to that of the
curved v:,'lindriual body-spicu]a (PI IXIX. [lg 20)

The second species was found on the septum of a dead manga-
nese-covered coral, dredged up from 1095 fathoms, the locality
being off the coast of Spain, No. 17 deedging, N. lat. 39° 30°,
W long. J° 39",

The sponge covers a large septum, is of a dirty-white colour,
and is lirsute, with separate long ncuates, which arise as it
were out of a stubble of smaller spicula, grouped so as to
radiate upwards and outwards, (rom near the base of the long
spicula.  Tach long spiculum has thus a group of shorter ones
around it, agsuming the direction just mectioped. On separn-
ting these structural elements from the coral, a layer of large,
curved, or bent, or nearly straight, eylindcical spicula, with one
well-developed globose head at least, becomes visible ; they rest
on 4 membranous-looking derm, which is closely applied to the
dark-coloured coral-surface. No oscules or pores can be distin-
ruished, and there is no keratose fibre.

The curved body-spicula (Pl. XXIX. fig. 34) are large, and often
4 iuch in length; they are, in some instances, symmetrically
curved, and have a rounded globose termination at either end,
which is joined to tbe body by a very slight constriction. There
is a small aod close spinulation on the ends, and a larger and
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scantier on the body. A second form of body-spicule has a less
decided curvature and but cpe globose end, the other being a
mere roundiag of the cylindrieal body. The spinulation resembles
that of the fiest type (Pl XXIX. fig. 35). A third is longer than
the others, is bent more or less like a boomerang, has a globose
precess at one end, and a narrow, cylindrical, and rounded ter-
mination at the other (Pl SXIX, fig. 36). The spinulation is
scanty on the body. There are intermediate shapes, and on some
there is a large spinule, in particular, on the cylindrical body (Fi.
XXIX. fig. 37). These spicula are placed without order on the
surface of the coral in one layer, and are not very close. Length
507 b0 iy inch, thickness <% inch.

The long acuates, straight or sometimes slightly bent, project
well beyoud the other spicula, and were covered with sarcode.
Their bases, rounded off and very minutely spinulate, are as thick
a9 on¢ of the curved spicula just noticed ; they slope gradually
to a sharp poiot, and their axial capal is very manifest near the
base (PL. XXIX. igs. 32, 33). The radiating spicula are very
numerous and are arranged in bundies, the faintly enormispinu-
late heads of the spicula being close together and surrounding
the stout long and large acuates. The shafts of tho spicula are
slightly swollen in the first third, so that they are more or less
fusiform, and the point suddenly becomes sharp, like a straight
sword. The shafts project npwards and slight!y outwards, and
their peints form a circle around the acuste spicule and tolerably
close to it (Pl XXIX. fig, 31). The heads of the spicula {length
T te vfy inch) are remarkable in shape ; thereis a cylindrical
swe.ling with a short neck, and then there is a projecting eund,
which is longer thao broad, cylindrical, and rounded. An exces-
sively delicate and scanty spinulation is seen on the cylindrical
part and also on the rounded end (PL XXIX, fig. 39). There

are 2o other spicula. The sarcodic structures enveloped the
whole, and were stretched out to the tops of the long acuates;
there was a definite basal membrane,

Ttis evident that this form is closely allied to the first species I
bave described, from which it is distinguished by the shapo of the
deeply-seated spicula and the direction of the encrmispinulates.
Tt is possible that these distinctions may be racial ; but. under
existing circumastauces, it is best to separate the forms specifically.

The first species I have named Dirrkopalum Carteri, and the
second Dirrkapaluwn hystriz.
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Paxt ITL.

"On seme Sponges of the Order Echinonemata.
By 3. O. Riprey.

The concluding part of this paper deals with an hitherto un-
recognized generic type, which may be assigned to the

Order ECHINONEMATA, Carter.
Family Axinzercrpa, Carter.
Group Morrrrorsia, Carfer.

EcuiNopICTYUM *, 1. gen.—3ponge erect; cup-shaped or ramose,
Skeletan formed of spicules united into distinet coherent fibree. From the
fibre project at right angles short strongly-spined cylindrical spicules
tapering frore their attached ends.  Spicutes of fibre smooth, acerate
(doubly pointerl).  No special flesh-spicules,

Type Spongia bilamellata, Lawarck, Avn. Mus. Hist. Nat. xx, p. 434.

Obs. The nearest affinitics of this genus appear to be with
Dictyocylindrus, Bowerbaok, s. str., i.e. with those species which
have a more or less distinct firmer axis and echinated fibre, coam-
biued with a spiculation of smooth acuabes and acerates in the fibre,
smooth acuates aud spined cylindricals, or blunt acuates echinating
it, and po mioute flesh-spicules (e.g. Dictyocylindrus hispidus,
Bowk., Arinelle damicornis, Schmidt, 1. Pykei and laciniatus,
Carter). Itdiffers from Dictyocylindrus mainly in the absence of
the smooth acuates, usually so ebundaut in that geaus, and in the
much greater definiteness of the fibre. It perhaps comnects
Dictyocylindrus by these characters with the Eréyonida (Car_ter).

As the typical species has never been described from a micro-
scopic examination or figured, and as such fine specimens are
available, I append a full description with figures.

EcurxorictY UM BILAMELLATOM. (Plate IXVIIT figs. 1-5.)
Spongia bilamellata, Lamarck, dnn. Mus. Hist. Nai. xx. p. 434 ;
Anim. 5. Fert. (2) i p. 556.

Sponge erect, turbinate, expanded, or compressed ; the margin
of the cup is prolonged in adult specimens into one or more
broad expansions ; a short pedicel. Internal surface of cup
smooth (vccasionally undulating), bearing the numerous scattered
vents. External surface exfoliating so as to form obscure loagi-
tudinal ridges, which, together with the intermediate spaces, grow
out into larger or smaller rounded excrescences, composed of
reticulate fbrous tissue. Texture of inner surface dense, that of
outer loose; in dry state firm, subelastic. Colour in dry state
pate brown

¥ éxives, a searurchin or hedgehag, and dixruey, 8 not.
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Vents numerous, apparently only on inner surface ot cup; round ;
diameter 1 to 3 mm.

Muin Skelston.—Arrangement rather irregular. The Stf)Ut,
somewhat flexuous primary fibres run npproximately at right
anzles to the surface ; they are connected, usually ab short ('2‘ to
-3 mm. ) intervals, by secondary fibres, which runat apglea varymg
frow 457 to 90°, with the primaries, and are often curved. Pseudo-
ceratinous (antea, p. +31) material pale yellowish browo in upper
part of sponge, extending beyond the wargins of the sli{:lctttll‘spl'
cules ; does not polarize light. Primary fibres ending on surtace by
amistamosis with a dermal set of secoudaries, or projecting beyoud
it to adistanee not exceeding -+ mw. on the juner, L5 min. on the
suter surface of sponze.  Both primary and secondary fibres filled
with parallel smooth acuates, apparently of two sizes ; both gene-
rally $ to 15 spicules broad, and both echinated at short intervals by
single-spined eyvlindrical spicules, which project at rizht angles to
the surface of the fibre, and are attached by their extreme basze.

Dermis—Tibres very tortuous, stout, formiug meshes of very
vatious size and generally rounded outline s echinated by large
nubers of the eylindrical spicule. )

Sarcode—In dried state transparent yellowish brown; that. of
the surface, however, almost covered by minute patches ol a
vranular reddish pigment. .

Skeleton-spicules of two kinds:—(1) Smooth acerate (pointed
at both ends), more or less bent, rather sharply, tapering to sharp
points from within 3 diameters of the ends; size from 26 to 32
by 0L+ wm.; occurriog in all the fibres, and occasionally free in
«arcode near fibre.  (2) Asno. 1, bat size from 19 to 25 by 011
to ‘0127 mm. ; form the greater part of the fibre. _

Echinating spicule—Cylindrical, blunt at both ends, tapering
from attached end, which is about twice the diameter of freo
cod ; covered with spines, especially thickly at ends; spines pro-
minent, sharp, the basal ones projecting at right angles to the
axis of spicule, the remainder curved towards base; size L 10 "12
mm. by 0093 to ‘0L2G mmm.

Fab. “Southern Ocean” (Peron § Lesuenr ap. Lamarcf%).i
pearl-oyster bed on N.W. coast of Awstralia, and W. Australia?
(Brie. Mus. coll).

Examined. Dry aod in balsam,

0bs. Two specimens of this species are known—the Lype spe-
cimen in the Paris Bluseuw{cf. Lamarck, loc. cid.), and a fine spect-
men recent)ly purchased for the Brifizh- Muoseum callection.

The latter 13 a remarkably fine and attraciive specimen; has
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the shape of corals of the genus Twrbinaria, viz. au open Cup;
itg short pedicel measures about 21 inches in maximum diameter.

Alaximam diameter of cup about 12 inches, height 7 inches ;
thickness of wall near cdge } to § inch (G to 12 mm.). It 18 at-
tached to the upper valve of a pearl-oyster ( Avicula margaritifera),
which was evidently alive when taken {rom the ses, in spite of
the presence of its bulky messmate.

The occurrence of a third specimen js certified by a slide of
spicules in the Museum collection, which, as it was presented by
Mr. G. Clifton, to whom the Bowerbankian collection of foreizn
Sponges owes an immense series of very fine specimens from
Fremantle, 3. W. Australia, prebably was made from a sponge
obtained in that regzion,

As the Museum has been fortunate enough to obtain {owing
to the liberality of M. E. Perrier, of the Museum at the Jardin
des Plantes, Paris) o fragment of Lamarek’s original type speei-
men, I am ecnabled to give a comparative Table of some of the
chief characters of these three specimens, which will afford some

iden of the rauge of variation within the species.

! Frhinodictyum bia-
medlatum,

| Type, * Southern
Ocean,”

B.M. spee., N,

Australia,

| Mr. Clifton's spec., |

W. Australia? |

Colour in dry state:
Primary skeleton-
fibre (inner sur-
face of sponge):
Secondary skeleton-
fibre :
Length of primary
fibre between the
secondarics {inuner
surfuce of sponge):
Large smooth nce-
rate spicule :
Smaller smooth ace-
rata:

Spined eylindrieal..

External form ...

L T ——

Infundibularat bass
edges  prolonged

Ounter surface
roughened (" scro-
biculated "

On  inper surface
1 or more mm. in
diam.

B to 10 spicules
thick.

G to 10 spicules

thick.
21 o 28 mm.

-206 by 014 mm.

‘19 by 01268 jm.

|Spines least mume-
| rous just above

base, *103 by 0095
mom,

Pale yellowish brown,

imto two lamellae. |

Infundibular, one
side prolonged as
an  everted lip.
Oatar surface
ronghened (' sero-
biculated ™).

On inner surface
1 to 3 mm. in
didra.

Pale yellowish brown.
5 te 15 spicules
thick.

8 to 15 spicules
thick.
28 1 43 mm.

Shape as in type.
S04 by 014 mm. |

Rathermaoreabrupt-
ly pointed than in
type. 2216 by
‘01l mm.

Shape &e. as in Lype.
114 by 0095 mm.

|
|

? |

Shape as in type
3167 by 014 mm.

Rathermoreabrupt-
Iy pointed than in |
type. 2034 by‘
V1268 mm.

Spines coarser and
equally dierihuted|
allover. 108 by
01263 mm.
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Ecutnonreryuy ¥ervosvy, (Plate XX VIII. figs. 7-10.)

Spongia nervosa, Lamarck?, Ann. Mus. Hist. Nat. Paris, xx. p. 450;
Anim. 5. Vert. {2} ii. p. 567,

Spongia cancellatn, Lamarck?, Ann, Mus. Hist, Naf. Paris, xx. p. 456 ;
Arim. 5. Vert. (2} ii. p. 571,

Sponge branched in one plane from almast obsolete stem ;
branches long, anastomosing at points, which are generally adjaceat
in tbe various branches; near base irregularly cylindrical, becoming
flattened higher up; apices digitiform, adjacent edges varrow,
knile-like. Surface normally covered by dense white incrostation ;
minutely reticulate on back, and minutely hispid in front of frond
wheu this is removed. Textore hardish ; it is slightly elastic, but
easily broken. Colour in dried state pale yellowish white.

Vents numerous, in one vide only of frond (the front), seattered,
numerous, 1 to 2 mm, in diameter, indistinetly defined. Pores?

Afain skeleton composed of spiculo-fibre, in which the smooth
acerate spicules almost entirely conceal the ceratinous uniting
substance; primary fibres straight, ab right angles to surface, from
3 to G spicules ip diameter; secondary fibres short, about 1 spi-
culelongand 2 to 3 broad, connecting primaries at various angles ;
both sets of fibres sparsely echinated by single, short, entirely-
spined cylindrical spicules.

Dermal skeleton consisting of broad, irregularly anastomesing
tracts of smooth acuate spicules slightly echinated by spined
spicules.

Sarcode transparent.  Ceratinous material amber-yellow in
basal skeleton, aimost colourless in branches ; polarizes light.

Skeleton-spicules of one kind :—Smooth stout acerate, bent at
a slight angle, and tapering to sharp points from about the centre
(as occasional variations they may have one or both endsrounded
off); size 39 (oceasionally -46) by 03167 (occasionally -038) mm.

Echinating spicule short, straight, spined, cylindrical, tapering
slightly from rounded base (which is slightly joflated in some
cases) to distal rounded end ; spines abundant, stroog, and recur-
vate over distal half, slighter and curved towards apex on base.
very slight or absent on part immediately above the base ; size
‘114 by -0174 mm.

Hab. 8.E. coast of Arabia(Carter) (lndian Ocean ?, Lamarck).

Ezamined. Dry and mounted in balsam,

Obs. The dry specimen in the Bowerbank collection is 9 inches
Ligh, and about the same in breadth at the broadest part.

Another species of this genus is known to me, to which I hope
to refer on some future occasion.
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DESCRIPTION OF THE PLATES.

Prars XXVIIL
Figs. 1-8. Echinodictyum bilamellatum. 1. Portion ol surface of inner aspeet
of sponge, from type in Paris Museum, x 38 diwm, 2. External
part of section perpendicalar to inner {upper) surface of cup, X 33
diam. (from the British-Museum specimen from N.W. Australia).
3 & 4. Skeleton acerats spicules, X 63 diam., from Lype specimen.
5. Spined cylindrical echinating spicale, x 370 diam., from type speci-
men. 8. The British-Museum sponge (E. bilamellatum) (rom NW.
Australia, reduced to one third nat. size,
T-10. Echinodictyum nervosum, 7. Part of surface, 3¢ 50 diam. & Part
of section perpendicular to branch, % 50 diam. 9. Skeleton acerate
spiculs, X 53 diam. 10. Spined cylindrical spicule, X 370 diam.

Prore XXTX,
Figs 1 & 2. Dirrhopatum gymnazon. 1. Tricursate flesh-spicule, x 370
diam, 2. Equianchorate lesh-spicule, % 370 diam.

3-%. Dirrhapainm cortaceum. 3. Equianchorate flesh-spicula, X 370
diam. 4. Dumbbell spicule, X 370 diam. 5. Trienrvate fesh-spicule,
X 183 diam. 6. Smaller (spined} acuate spicule, X 183 diam.
7. Head of larger (smooth) acuate, X 370 diam.

£17. Dirrhopalum novizelanicum. 8. Large skeleton acuate (ne. 1),
% 68 diam.? 9. Smaller skeleton acuate (no. 2), x 68 diam. 107
The same, head, % 370 diam. 11l & 12. Fine spinulaies of flesh
{no. 4), X 68 diam. 13. liquianchorute flesh-spicule, X 370 diam.
14. Tricurvate flesh-=picule, X 370 diam. 13. Dumbbell spicule,
% 370 diam.  16. Portion of surface, K 30 dinm. 17. Section across
long axis of sponge, W 30 diam.

V&30 a. Dirchopalwm Carteri. 18, The sponge, around portion of an
Echinus-spine, nat. size. 19, Curved cylindrical, globose-headed,
entirely-spined axial spicule, mwagnified. 20. Cylindrical straight
spinulate, magnified, 2i. Cylindrical curved spinulats, magnified.
22 & 23, Small cylindricsl curved spicules, magnified. 24 Ovi-
spinulate subfusiform whorl-spicule, magnified. 25-27. Different forms
of head of 24, more highly magnified. 28. Base of the large acuate,
magoified. 20. Three minute cylindrical derm-spicules, magnified. 30.
Diagram of the position of the spicules 19,24,28. 30a. A whorl of
spicules rouad a large acuxte one, which is seon in section, magnified.

31-39. Dirrhopalum hystriz, magnified. 31. Diagram of the position of
the spicules. 32 & 33. Dase of longacuate, magnified, showing a plain
ending and terminal spinulation respectively. 34, Curved dirrho-
palats spicule, magnified. 35, Curved cylindrieal spiculs, magnified.
36. Spiculs with an irregular bend, and only ome globes end, mag-
nified. 37. Curved cylindrical bent spicule with large spinule on it,
magnified. 33, Spiculs with an irregular bend and only one globose
end, magoified. 39. Encrmispinulats, magnified.
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