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‘While in Paris in the early part of this year, I was enabled,
through the courtesy of Professor Epmoxp PERRIER and " the
friendly assistance of Dr. Cm. GravIER, to examine, amongst
other things, the old types of Corbitella speciosa (Quoy GAIMARD)
and of Helerotella corbicule (BowerBaNk). Tor the perplexing
history of our knowledge of these little known forms, the reader
is referred to a paper by F. E. Scmurze ('00). -

Another Euplectellid, Fudiclyum eZegans MarsHALL, has
‘also long stood in need of re-examination as being closely allied
to, if not identical with, one or the other of the above mentioned
forms. On the occasion of a visit last year to Amsterdam, ai
opportunity was given me of examining the type of MaRSHALL;
and subsequently, Professor Max WeBer has kindly supplied
me with a sample of its tissues to make studies on.
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I now propose to give an account of my observations on
the above mentioned Euplectellids. The following may be men-
tioned at once as consequences to be derived from the results
T obtained on the systematic : (GRAY’s genera Chrbitella and
Heterotella should be kept up as distinct ; the former to comprise
not only Quoy and GAIMARD’S speciose but also MARSHALL’S
Budictyum elegans as well as F. E. ScHULZE'S Teegeria pulchra,
and the latter to stand represented by the single original species
‘corbicula of BoWERBANK.

Corbitella ,speciosa (Quoy ct GatmarD).
© (Plate, figs. 1-12.)

Alcyoncellum speciosum. Quoy and Garmarp, ’33, p. 302;
Pl xxvr, fig. 3.—Miixe Epwarps, 36, p. 586.—
Frueor, 85, p. 284; Pl vi, fig. 1. (Not BoWERBANK,
67, pp. 353-358.—Nor BowERBANK, 69, p. 344; PL
xxrv, figs. 8-11).

Aleyonellum speciosum. OWEN, ’49, p. 205, (not Aleyonellum
gelatinosum).

Buplectella speciosa in part. Gray, 66, /p. 487. »
Alcyoncellum sp. BOWERBANK, ’67. pp. 8358-359 (nof pp.
353-358). ’ :
Corbitella speciosa. GrAY, 67, p. 530; PL xxvim, fig. 1.—

Gray, ’72, p. 457.—ScHULZE, '00, p. 156.

Habrodictyon speciosum. W. Tromsox, '68, p. 131 ; Pl 1v.
fig. 2 (not fig. 2 a).—CARTER, ’73; pp. 361, 367.

Habrodictyon speciosum in part. MarsHALL, 76, p. 129.

Habrodictyum speciosum in part. ScHurze, 86, p. 42.—
Scrurze, ‘87, p. 99.



CORBITELLA AND HETEROTELLA. : 3

The type, preserved in the Muséum d’Histoire Naturelle,
Jardin des Plantes, is to be considered as the only specimen known
of this species. It is known that the specimen was given to Quoy
and Gaimarp by M. Merkus, the governor of the Moluccas, and
in accord therewith the label attached to it bears the record:
“des Moluques: Mm. Quoy et Garmarp. Expn D’Urville.
1829.” W. Tromson’s (68, p. 132) statement that the specimen
‘is labelled to quite another effect is clearly "an error. The
labelling quoted by him belongs, as was suggested by Gray (’68,
- p. 173), to a different sponge (speéimen A of Heterotella, corbicula,
which shall be treated further on). ,

, The figures of the specimen, prepared after a photograph
and given by both Gray (’67) and W. Taomsonx (’68), are
excellent and well fitted to give a correct idea of its general
appearance. Quoy and Gatmarp’s figure of the same, as well
as that to be seen in Firmor’s (’85) work, are not entirely
satisfactory. '

Besides the original describers, BOwErBANK ('67, pp. 358-359)
and W. Tromson (Z. ¢.) have both given us accounts of the speci-
men from independent observations. Singularly enough, BowEer-
BANK at the time was somehow not cognizant of the fact that he
had to deal with Quoy and Gaimarp’s type of “ Aleyoncellum
speciosum ” ; for, while calling by that old name the Philippine
EBuplectella aspergillum OWEN, the very type of Quoy and GAIMARD
was laid down by him as representing a different species of the
same genus. ) _

Although I have but little to add to the existing descrip-
“tions of the general appearance of the specimen, I may be
allowed to give here my own notes in full.

The specimen may be said to consist of little besides the
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skeletal framework, in which all the component parenchymalia
are rigidly fused together by synapticular formations from the
base to the sieve-plate inclusive. The loose parts have been.
almost entirely lost.. In this denuded state the speciﬁlen is
tubular and phallus-like, gradually expanding from the base to
the somewhat flatly rounded upper end. Total length 210 mm.
Cross-section of the body, which is irregularly circular, measures
in diameter : 64-62% mm. near the upper end, 45-42 mm. at the
middle and 36-33 mm. near the lower end.

The closed basal end is obliquely truncated. Compact
basidictyonal incrustation is to be seen at this end, and also in
an isolated irregular patch close to, but on one side of, this end.
One point in the description given by Quoy and GAIMARD is
in disagreement with the facts. According to them the body
should be open at the extremity opposite to that which is dilated
and rounded, although they have made mention of certain indica-
tions that the sponge must have been fixed by one of its ends.
In their figure also the basal end presents the appearance of
being' open, which is certainly a misrepresentation, probably of
the engraver. Probably the authors were to a degree misled
by this appearance of their figure.

The upper end of the body is closed by an arching over, as
it were, of the lateral wall. This passes over gradually and
without essential change in texture into the terminal part which
should represent the sieve-plate. The absence of a demarcation
of any sort between the sieve-plate and the lateral wall has been
repeatedly emphasized by writers ; but, in my opinion, it is by
no means to be excluded that in the.original unmacerated state
of the specimen there was present a marginal ridge consisting of

a loose tissue such as might easily have been lost.
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The entire latticework-like wall is thin except at the region
of basal incrustations., The meshes which should have each con-
o1,

tained an osculum (both parietal and cribellar,  ¢fr. Isima, ’

p- 39) are .rather wide. The beams, filigree-like in structure,
are never more than #mm.. thick. They combine to form a
latticework of an irregular kind (vide fig. in either Gray ’67,
or THOMSON ’68). Many of the stronger beams are seen to
pursue a flexuous course, on the whole longitudinally directed ;
some -others run, at least for a short distance, in a direction more
inclined to the transverse or the oblique. However, irregular
deviations in the course as well as in the branching and anasto-
‘mosing are of such frequent occurrence that it is scarcely possible
to distinguish separate systems of beams such as are seen in
Huplectella. So far as the skeletal tube goes, there exists no
indication of parietal ledges. Although I have no observation
on the megascleric elements of the beams, it ‘seems to me more
than probable that both the comitalia and pnnmpaha paren-
chymalia are, at least mainly, diactins.

Of the interstitial loose tissue, I have fortunately found some
vestiges still left, scantily attached here and there to the skeletal
framework. They had ‘to be searched for by means of a lens.
By careful manipulation with pins or a pair of pincers, I suc-
ceeded in securing the tissue in a quantity sufficient to make of
it a number of microscopical preparations, an examination of
which revealed some pomts of great sy stematic importance to the
genus and the species.

W. THOMSON (68, p- 131) communicated ‘some information
respecting the loose spicules of this species, but it was so little
that not much use could be made of it for the systematic. And

moreover, soon after I had gone into the study of the Euplec-
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tellids in the Paris museum, I had to conclude that one of the
- spicules mentioned and the single one figured by him (i ., fig.
2 a)—a spicule which chiefly weighed with him in regarding this
species as a distinct one—does not belong to the species at all!
I recognize in that spicule the small spiny hexactin (vide PL.,
figs. 20-23) which is characteristic to, and not uncommonly
found in, Heterotella corbicula and which is easily distinguishable
from a similar spicule of Corbitella speciosa. The said spicule was
held by W. THoMsox as probably identical with BowERBANK’S
‘“ bifurcate rectangulated hexradiate spicule” (BowErs. ’58, PL
XXV, fig. 38; also ’64, PlL. VIII, fig. 188). I think W.
Toomson was quite correct in this identification ; for, BowEg-
BANK’s above named spicule was taken, not from C. speciosa, but
from “ Aleyoncellum corbicula ” obtained in 80 fathoms off the
Island of Bourbon (vide Bowers., 67, p. 358). As before
mentioned, W. THomsoN by an unfortunate confounding of labels
ascribed to the only specimen of C. speciosa the labelling “ Al-
cyoncellum corbicule Var. Tiré par 80 brasses de profondeur
dans la rade de St. Denis de Bourbon” etc. Probably this
labelling and the spicule in question belonged together, but
neither of them to the C. speciosa. This tends also to explain
that W. THomsonx has entirely overlooked the spiny microxy-
hexactin and the discohexasters soon to be described from C.
speciosa.

To return to my own observations on the loose tissue
spiculation, the parenchymalia (acceséoria.) consist mainly of the
well-known, long, slender diactins, with which are associated a
not inconsiderable quantity of hexactins. The diactins may be
as thick as 20/, but the majority are much thinner and of a

filamentous appearance (down to 7 # in thickness near the center).
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The spicular center is ordinarily simply annulated, occa’sionélly
supplied with cruciately disposed knobs; ends of rays being
rough-surfaced as usual. Occasionally slender tauactins came
under observation. The hexactins are of various sizes. The
larger ones may be said to be of a medium size and strength.
Often one axis is considerably longer than the two others, the
elongated axis not seldom forming bundles in association with
diactin elements.

Of common occurrence are similarly rayed pentactins, in
which the unpaired ray exceeds all the others in length (about
100 /2 long; thickness near the center 7 g or less).  Many, if
not all, of these are probably to be looked upon as the gastralia
(PL., fig. 4).

At places dagger-like hexacting of varying sizes are met with
in the preparations. Hilt-ray 50-200 ¢+ long, 4-10 4 thick near
the center ; guard-rays about as long as, or somewhat longer than,
the hilt-ray in the same spicule; length of blade-ray usually
several times that of the hilt-ray. A large spicule of this
category may reach 1mm. in total length. Some at least of
such hexactins are undoubtedly the dermalia. So, for instance,
the rather small hexactins (PL, fig. 2) in which the short
hilt-ray of about 504 length "is quite or nearly smooth with
+ rounded termination ; and also the tolerably large ones (PL, fig. .
1) 'in which the hilt-ray (about 200 s long, 10 ¢ thick near the
central node and gradually tapering outwards to a point) bears
in close apposition graphiocomal rhaphides, besides being dis-
tinguished from the other rays on account of the more extensive
roughness of its surface. The roughness of the dermal hilt-ray
is however never very pronounced.

The larger hexactins of the parenchyme seem to diminish
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gradually in size down to such small and slender-rayed oxy-
hexactins as measure only 160 # or under in axial length and
about 34 in breadth of ray near the center. These may be
called microxyhexactins. They occur in scattered distribution,
though at places several may be found side by side. There are
to be distinguished two kinds of the. microxyhexactin, wviz., the
smooth (Pl., fig. 3) and the spiny (Pl fig. 9).

Of these the spiny microxyhexactin is more numerous and
certainly more highly characterized. The rays are not in-
frequently of unequal length in the same spicule; they are either
nearly straight or slightly bent. Ixcept in the basal part, each
of them is supplied -with a varying number of rather slender
spines (up to 7 # in length). These are irregularly distributed,
and indefinite as to their direction, being sometimes recurved,
sometimes obliquely outwardly directed and at other times pro-
jecting mnearly vertically. Their number on a ray may be quite
small, sometimes even oﬁly two or three. In certain cases the
few spines present were quite obsolete, a fact which seemed to
indicate a gradational transition between the spiny and the smooth
microxyhexactins.  Axial length of the spiny microxyhexactins:
generally 120-130 g, exceptionally 280 . Similarly spinose mic-
roxyhexactins occur also in C. elegans, C. pulchra, Regadrella
okinoseana and Dictyaulus elegans, and further in a peculiarly
modified form in Heterotella corbicula.

Of a somewhat doubtful nature are the small, thick-rayed
spicules of stunted appearance, which are met with in some
numbers in certain parts of my preparations (Pl, figs. 5-8).
They are usually pentactins but occasionally a hexactin, a tauactin
or a compass-needle-like diactin. The stout-looking rays are

smooth, nearly uniformly broad throughout, and with rounded
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terminations. They may be so short as to measure only 40  in
length with a breadth of 10 #; but the size and the proportions
are subject to much variation, some of the spicules wellnigh
approaching the ordinary pentactin gastralia or the hexactin
parenchymalia in these respects. The gencral appearance of the
spicules strongly reminded me of the oscularia of certain Fuplec-
tella. Apparently the same kind of spicules was made known by
MarsaarL (75, p. 212, Pl XVI, figs. 66 e-h) from Corbitella
clegans and was held by him to be the oscularia. I doubt the

correctness of this interpretation. So far as is known to me, the

occurrence of well differentiated oscularia is confined to the genus -

Euplectella ; and moreover, I have found in Regadrella okinoseana
spicules similar to the kind in question scattered among the
parenchymalia (Is., ox; Pl VIII, figs. 27, 28, 34).

The hexasters consist of the floricome, the discohexaster and
the graphiocome.

The floricome was found in some numbers in more or- less
fragmentary states. It measures 72-83 ¢ in diameter. "The princi-
pals are slender and bear each a perianth of 7 or 8 terminals of
the usual character. The claws, of which there are three or
four to each terminal plate, are very small. In many cases of
the rosette, only the basal parts of the terminal pefianth re-
mained, the missing parts having been broken off.

Comparatively large and strong-rayed discohexasters (Pl,
figs. 10 and 11) oceur in great abundance. Diameter 100-130 r,
occasionally reaching up to 1454 (on an average 1204). Each
exceedingly short or almost obsolete principal bears 2 or 3
diverging terminals, which, thickening somewhat towards the
outer end, finally terminate in a convex, marginally pronged,

conspicuous disc, about 16 # in diameter as measured from tip to
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tip of two oppositely standing prongs. The prongs are strong,
recurved ; in number 5-8, usually 6, to each disc. Now and then
the rosette under consideration takes the form of a discohemi-
hexaster (fig. 11), in which one or more of the principals have
only one terminal in a straight line while the remaining principals
have two in the usual disposition. In a few cases I have observed
a uniterminal ray crooked near the base in much the same way
as is known to sometimes occur in oxyhemihexasters of certain
Rossellids.  Purely hexactinose form of the discohexaster in ques-
tion (=TF. E. Scuurzr’s Derivat-Hexactin or Discohexactin, which
terms I think had better be avoided as liable to lead to a mis-
conception) is also met with, though only very rarely. Such a
hexactinose discohexaster exactly corresponds in shape with the
same of Corbitella elegans (Pl., fig. 13) but is smaller by nearly
one-half. |

Possibly a second form of discohexaster, differing consider-
ably from the one above described, is to be ascribed to the species.
I say this on the strength of the single case I have discovered
of the very small, incompletely preserved discohexaster, which I
have shown in Pl, fig. 12. It measured only 404 in diameter.
From each short principal there arise divergingly slender, rough-
surfaced terminals, 3 or 4 in number. The terminal disc is
composed of about 6 minute claws forming an irregular umbel ;
at any rate the claws are not uniformly recurved and seem to
spring at variable angles from the end-point of the terminal.

The graphiocome has never been observed intact. Neverthe-
less, its presence in the species is not to be doubted from the
occurrence of fine rhaphides (about 150~ long), either isolated or
grouped into bundles, and which, as I have shown in the last

Contribution, take their origin as the terminals of graphiocomes.
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Corbitella elegans (MARSHALL). .
(Plate, figs. 13-15.)

- Budictyon elegans. MarsEALL, 75, p. 211; Pl xvi, figs.
66 a-L.—MarsHALL, 76, p. 129. '
Eudictyum elegans. Scuurze, '86, p. 43.—ScHuLzk, 87,
pp. 103-104.—ScHULZE, '00, Pp. 164-165.

The possibility of the little known FEudictyum elegans MAR-
SHALL. being generically and even specifically identical with Cor-
bitella specioss has been assumed by both Marsmarr and F. E.
Scavrze. The result of my cxamination of MARSHALL'S type,
preserved in the Museum of the Zoélogical Garden in Amster-
dam, tends to show that while the species "should decidedly be
ranged under the same genus as C. speciosa, the extension of the
identity to the point of species is scarcely justifiable. At least
50 long as the differences which I shall point out in the sequel
remain not bridged over by intermediate transitions, I consider
it expedient to keep up MARSHALL'S species under the name of
Corbitella elegans.

The locality of the single specimen on which the species is
based has never before been made known. On the label attached
to it, it stands thus: “ Coll. van der Hucht. Molukken.” The
specimen thus comes from the same islands as C. speciosa, a fact
which made me at first presume its identity with the species
just mentioned, as had been suggested by MarsHALL and SCHULZE.
As known through the original describer the two specimens here
alluded to closely resemble each other in general appearance and,
I may add, in spiculation too, except in certain points to which

attention will soon be called.
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The type of C. elegans is a complete specimen ; only it is
strongly macerated on the external surface, so that the cuff and
parietal ledges, if these were originally at all present, must have
entirely fallen away. A considerable quantity of the loose tissue
however still exists in connection with the skeletal lattice-work,
while the internal surface of the wall seems to be tolerably well
preserved. Nothing unusual in the quantity of the loose tissue
on this surface attracted my attention; it is of much the same
character and appearauce as I know it to be in Regadrella or -
in Eupleclells. 'The statement of MarsmALL ('75) that the
“ flake-tissue ” lies on the inner side of the skeletal lattice-work
applies to the actual condition only in a relative sense that that
tissue has been lost from the outside by abrasion. |

The clavate tubular body measures 232 mm. in height. In-
feriorly it gradually narrows towards the solid basal knob, close
to which extremity the width is 34 mm. The irregularly rounded
upper extremity is 101 mm. wide, as measured in one way. The
wall at this end shows a considerable—evidéntly an abnormal—
outbulging towards one side, so much so that the body appears
as if bent at the top. TFor the measurements given above I am
indebted to the kindness of Professor Max WEBER.

Of the main parenchymal bundles or the skeletal heams, not
a few pursue a more or less distinctly longitudinal course; the
rest run more or less obliquely, freely -intersecting and anasto-
mosing with one another. Thus the skeletal lattice-work is of
an irregular character. A rather extensive area at the upper
end is to be considered as representing the sieve-plate. The
beams and the meshes at that part look much like those in the
sieve-plate of either Regadrella okinoseana or Huplectella mar-

shalli. However, as was mentioned by MARSHALL, they pass over
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gradually and without any abrupt change in character into those
of the lateral parietes. .

According to MarsmaLn the sponge consists of unfused
spicules, which statement, as he himself gave it to be understood,
is based on but a hasty observation with the naked eye. To me
it at once seemed apparent that all the main skeletal beams—
those of the sieve-plate included—consisted of spicules soldered
together in the usual manner. The truth of this observation was
- later confirmed by microscopic examination of a beam fragment
as well as by a note received from Professor Max WEgBER, who,
at my request, kindly determined the fused state of elements
in the sieve-plate beams. Spicular fusion existing in this struct-
ure, there can be no question as to the same condition obtaining
in the skeletal lattice-work: of  the lateral wall; for, it is a
recognized fact that the soldering together of spicules begins
at the base and proceeds continuously towards the apex of the
sponge-body. '

Of the loose tissue half a dozen preparations stand at my
disposal for study. So far as are represented in these, "the sup-
porting parenchymalia are mainly diactins (length 4 mm. and
under ; breadth near the center 6-45 #) and much less frequently
hexactins with slender rays and of variable dimensions Gnder a
medium size. There also occur at intervals' the same slender
microxyhexactins, in both the smooth and the j)'eculiarly spiny
variety, that were found in Corbitella speciosa. Axial length of
microxyhexactins 330-150/; breadth of ray near the center 3 or
4 p. Scattered here and there-are the small, plump-looking, 2-6
rayed spicules which had been described and figured by MARSHALL
('75, figs. 66 ¢-%) and to which I. have already alluded under
Corbitella speciosa (p. 8). Axial length 57 ¢ and over; thickness
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of ray 6-164. Occasionally I have found this peculiar spicule
adhering to the shaft of the dermalia. _

In details of character all the spicules thus far noticed agree
with the corresponding elements in Corbitella speciosa; so that,
what I have said concerning them may be considered to hold
good here also.

Sword-shaped hexactins of variable size, which by the manner
of their arrangement distinctly prove themselves to be the dermalia,
are plentifully represented in my preparations (Pl., figs. 14 and
15). They have mostly strong rays, measuring 20 # or more—
up to 27 g—in breadth near the central node, while in other and
weakly developed cases the breadth may not exceed 8 The
total length of the spicule may reach nearly 1 mm. The hilt-ray,
up to 200 2 in length, narrows but slightly towards the rounded .
outer end; it is nearly or quite smooth throughout. In certain
cases I have seen that ray reduced to a knob; and in some others
it was the blade-ray that was so unusually shortened as to differ
not much in length from the paratangential rays. Whether the
much thicker rays of average dermalia can be looked upon as one
of the distinguishing characters of the species in contrast with
Corbitella speciosa, will require testing with more specimens.

The gastralia are not represented in my preparations.

As regards the hexasters, the occurrence of graphiocomes is
certain, since the rhaphides (145 g long) are not uncommonly
met with, either scattered or grouped into bundles.
~ The floricome measures 98-114 ¢ in diameter. It is therefore
considerably larger than in Corbitella speciosa (72-83 ¢). Each
slender principal bears a perianth of 6-8 terminals. Terminal
plate with 5 or 6, moderately large claws.

A difference much more remarkable . than that in the size
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of the floricomes exists between this and the foregoing species
in the nature of the discohexaster. Whereas in C. speciosa this
kind of rosette occurs predominantly in the ordinary hexaster
form and only exceptionally in the modified hexactinose form,
the relative proportion of these two forms as they occur in C
elegans is just the reverse. A further point of important difference
lies in the fact that the hexactinose-discohexaster of the latter
species is usually nearly twice or more than twice as large as any
discohexaster in the former (Pl., fig. 13).

The hexactinose discohexaster of C. elegans was figured and
remarked upon by Marsmarr. In all my preparatious it occurs
in very great abundance and in most places in crowded disposition.
Axial length 220-264 2. The six rays drranged as in a regular
hexactin are usually straight or nearly so. Near the central node
about 7% 2 thick, they narrow somewhat outwardly but to thicken
again near their junction with the convex terminal disc. Breadth
at .the middle about 6 #. The terminal disc measures up to 19 ¢
in diameter. Its recurved marginal prongs are strong; in number
5-8, usually 6, to each disc. Altogether the disc is shaped exactly
like that of the discohexaster of C: 'speciosa.

In the figure of this characteristic spicule given by MAR-
saALL (’75, fig. 666) one important poinf requires a correction ;
viz., the axial filament is represented by him as reaching right
up to the terminal disc. This is by no means the fact. Examina-
tion of the spicule in glycerine reveals that the axial cross is
confined to the central node, in a manner known to me to be
the case in all hexactinose rosettes derived from hexasters (I7.,
’97,” pp- 44-45). 1 do not know how to account for another
figure of Marsmart’s (L ¢, fig. 66d), in which a spicular ray
with axial filament is shown as being forked into two disc-bearing
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branches, unless it be a faulty representation of a discohexaster
principal bearing two terminals.

As already alluded to, the same discohexaster in the ordinary -
form, in which edch principal is supplied with 2 or 8 terminals,
is however not wanting ; but such forms occur every rarely indeed.
In fact I have met with only two such cases, measuring réspec-
tively 122 and 1654 in diameter. They were thus much
smaller than the hexactinose variety, and this fact seemed to
bring the relationship between C. elegans and speciosa very close
indeed.

Finally, the peculiar spicule mentioned and figured by Mar-
sHALL (I ¢, figs. 664 and k), which shows some resemblance to
the central portion of a graphiocome but is much too large for
it, has not been discovered by me. Probably he was right in

regarding that spicule as of extrinsic origin.

Corbitella pulchra (F. E. Sci.).

Tegeria pulchra. Narr. Chall. Cruise, 85, fig. 158.—F. E.
Scuurze, ‘86, p. 41.—F. E. Scuurze, ‘87, p. 94; PL
vii, Pl. virr and Pl xi, figs. 1-8.—F. E. ScmuLzg, '95,
pp. 35, 49. '

The genus Twgeria was instituted by F. E. Scrruze for the
single species, 7. pulchra, known in a ﬁniqué specimen that was
obtained by the “Challenger ” near the Fiji Island from a depth
of 1115 meters. From the detailed descriptions given by that
investigator, it clearly follows that that species can not be held
generically separate from either C. speciosa or C.-élegans. The
name 7Tegeria should be put down as a synonym of GRrAY’S

older name Corbditella.
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Especially close seems to be the resemblance in spiculation
between C. pulchra and C. speciosa. Under general agreerhent in
shape and structure, the two species have in common not only
the smooth and the spiny microxyhexactins, the graphiocome and
the floricome, but also similarly characterized discohexasters in
both the ordinary and the hexactinose form (=F. E. ScHULZES
Discohexactin).

So far as our knowledge goes, the following points in the
structure and spiculation of C. pulchra seem to be noteworthy as
offering probably useful data for its differential diagnosis:

1. The body, whose length (200 mm.) does not fall much
short of that of the known specimens of C. speciosa and elegans,
is in shape ventricose, not clavate.

2. The upper end of the body, instead of being covered by a
sieve-plate, is overarched by a wreath of projecting rays belonging
to the principalia marginalia. This condition has been assumed
by F. E. ScruLzE (95, p. 35) as possibly due to a partial loss of
a sieve-plate, such as is found in Dictyaulus elegans F. E. Sca.
Now while that possibility can not be wholly set aside, it seems
to. me equally possible that we have here to do with the same
perfectly natural phenomenon as the coronal wreath of Regadrelln
komeyamai 13. (Cox, p. 253).

3. Assuming there was originally a sieve-plate, this. could
not have passed over (to judge from ScrHULzE’s figure) so in-
sensibly into the lattice-work of the lateral wall as in. either
C. speciosa or elegans. Moreover there exists a marginal ridge
which seems to be tolerably persistent.

4. The parenchymal bundles, while irregularly crossing one
another in the greater part of the body, are arranged in regular

longitudinal and transverse systems near the upper end.
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5. The synapticular fusion of spicules -does not extend to
the upper end of the body.

6. The strorgest parenchymal principalia are predominantly
stauractins ; more seldom triactins and diactins.

7. The dermalia, which vary much in size, should have all
the rays running out to a fine point.

8. The floricome, according to my computation from the
figure in the Challenger Report, should measure about 100 4 in
diameter, which size is about the same as in C elegans but
considerably larger than in C. speciosa.

9. Of the two forms of the discohexaster the ordinary seems
to be by far the commoner as in C. speciosa. Both forms should
be of about the same size. For the hexactinose form, F. E.
Scaurze has given 170 2 for axial length. This indicates the
size of the discohexaster to be larger than in C. speciosa, and
considerably smaller than in C! elegans so far as the hexactinose

form 1s concerned.

Heterotella corbicula (Bowersaxi)
(Plate, fige. 16-23.)

EBuplectella sp. BowerBank, ’58, PL xxv, figs. 87 and 88
(probably also figs. 35 and 36 and Pl xxvr, fig. 5).
Aleyoncellum corbicula. VALENCIENNES in lileris, Mus. d’hist.
nat. Paris.—BowERBANK, ’62, pp. 1103, 1104.—BowEr-
BANK, ‘64, p. 176.—BowERBANK, '67, p. 358.

Aleyoncellum sp. BowerBank, 64, Pl. vir, fig. 187 (prod-
ably also figs. 185 and 186) and Pl v, fig. 188
(? also fig. 195).
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Helerotella corbicula. Gray, ’67, p. 531 ; Pl xxvmr, fig. 2.
—GRrAY, 72, p. 457.

Habrodictyon corbicula. W. Taomsox, 68, p. 129; PL 1v,
fig. 1.—CARTER, 73, pp. 3961, 367.

Habrodictyon specioswm in part. Marsmarr, ’76, p. 129.

Habrodictyum speciosum in part. ScHULZE, -’86, p. 42.—
Scaurze, '87, p. 99.

Corbitella corbicula. ScaULzE, '00, p. 156.

In the zoological museum of the Jardin des Plantes there
exist three specimens bearing the name ‘“ Aleyoncellum corbicula.”
- All come from the Island of Bourbon. In my opinion they
represent a ‘distinct species for which a distinct genus should be
allotted.

Two of the specimens are evidently those that were remarked
upon by Bowereank (67, pp. 358, 359); all the three seem to
have been examined by W. Tuomsox (’68, pp. 129-131). For
the sake of 1fefe1‘eﬁce I will call them Specimens A, B and C.

SpecimeEN A. This is the specimen which is labelled ¢ Al-
cyoncellum corbicula VAL. Tiré par 80 brasses de profondeur
dans la rade St. Denis de Bourbon par Mr. LescaeNavrr, 1819.”
Of all the three specimens it is the one-that earliest became
known, in that BowerBANK, as early as 1858, had figured some
spicules from it and in 1867 had given a short account of it,
claiming its distinctness as a species from all other ““ Aleyoncellum
known to him. _

The specimen is the torn upper end of a tubular Euplectellid
sponge, consisting of a partly damaged, roundish and flatly convex
sieve-plate, 50-58 mm. in diameter, and of the adjoining part of
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the lateral wall to an extent of about 55 mm. or less in length.
A short distance from the top, the diameter of the body must
have measured nearly 70 mm. The lateral wall slightly closes in
towards the sieve-plate margin, somewhat as in Regadrella phene
(Is.,, o1, p. 267). The entire length of the original individual
can of coursé not be ascertained. That the base was firmly fixed
to a hard substratum may be concluded from the state of that
part in Specimen B.

"The sieve- plate closely resembles that of Euplectella or of

Regadrella. The meshes are oval, ovoid, triangular or quad-
irangular with rounded corners, some of the largest measuring
3% mm. across. The beams are laterally. compressed and measure
up to 1 mm. or thereabout in breadth as seen from above. Many
of them are perceptible as more or less radially directed, especially
in  the peripheral part of the sieve-plate.

The ring-like edge of the sieve-plate is well marked. Here
all around was probably originally present a low continuous ridge,
which is at placés still preserved with fine palisade-like marginalia
projecting out to a length of nearly 2mm.

The lateral wall, much lacerated on the outside, is rather
thin. Its general appearance is very much like that of the same
part in Huplectella wmperialis ov in E. marshalli, in a similarly
macerated state of preservation. Externally are seen a number .
of parechymal bundles running for the greater part obliquely.
Beneath these is the more sﬁongly developed system of longitudinal
bundles. As has been correctly noted by Bowersank (67, p.
358), these bundles for the most part terminate when they reach
the marginal ring; the rest cross it and pass continuously into
the sieve-plate beams. Internal to all is the system of wavy

transverse bundles, which together with the longitudinal forms a
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tolerably regularly checkered lattice-work. The meshes of the
lattice-work contain each a parietal osculum. This is circular,
measures up to 2mm. in diameter and is separated from nearest
neighbors by a space of 2-3 mm. Nowhere in the specimen is
the ankylosis of spicules observable.

The spiculation of this specimen will be described in detai],

after we have dealt with the two other specimens.

SpeciMEN B. This bears the labelling Alcé/oncellum cor-
bicula. Bourbon. M. SacrETr. 1857.”7% Tt is the complete specimen
of which an account was first given by BOwWERBANK in ’67, p.
359, who held it as specifically" different from all other specimens
bearing the same name in the Paris museum. A very good
figure of the same specimen, prepared after a photograph, was
shortly afterwards given by Gray (’67, fig. 2) and also by W.
Tromson -(’68, fig. 1) together with a description based on
original observation. As this specimen, besides being entire,
differs somewhat in general appearance from Specimen A, a special
description will not be out of place.

The sponge is tubular, shaped somewhat like a glass-tumbler,
abrupty truncated above and somewhat tapering downwards. In
the .upper part it is roundish in cross-section ; inferiorly it be-
comes four-cornered, finally to become compressed at the base.
At this end the wall is broken through but is furnished in parts
with a few knob-like points of attachment to a hard substratum.
Total length of body 105 mm. Greatest breadth, close to the
" upper end, 92-96 mm.

* The wording on the Jabel as given by W. T1OMSON (’68, p. 131) should run some-
what -differently. Either the labelling has since been changed or W. THOoMsON did not
quote correctly, perhaps by a slip of memory.

7
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The nearly horizontal sieve-plate at the upper end is irre-
gularly circular, measuring 50-60 mm. in diameter. In the middle
iﬁ is broken; against the lateral wall it is bounded by a low,
compact-looking marginal ridge. Meshes of the plate shaped as
in Specimen A, but on the whole somewhat larger, measuring up
to 4 or 5 mm. across. Beams laterally compressed, up to % mm.
in width as seen-from above. The nodes may however be 1% mm.
broad. The stronger beams show a somewhat radial arrangement.

The lateral wall is thick, measuring at places 5 mm. or over
in thickness. Pit-like or shallower depressions give quite an
uneven appearance to the external surface. The bottom of each
such depression is occupied by a round parietal osculum, which
m.a,y measure 2mm. in diameter. The oscula are arranged irre-
gularly, not in reéular rows. The spaces between the oscula are
made up of loosely connected fine fibers or ill-defined bundles of
fibers, which pursue an indefinitely directed and irregularly
flexuous course, intersecting at low angles and anastomosing in
all directions. Only in the uppermost portion of the wall one
perceives that many of the bundles show a tendency to a more
or less longitudinal direction. On the whole the wall, as seen
from the exterior, appears irregularly latticed and woolly.

On the internal surface is seen a distinet system of rather
widely separated, compact-looking, wavy and intersecting bundles’
which are in general transversely directed.

The entire sponge is quite soft. The external surface has
been subjected to much laceration, but there still remains in the
parenchyme a large quantity of ‘dried-up soft parts and of mi-
croscleree. Ividently ankylosis between the spicules nowhere exists
except in parts of the basal knobs in direct contact with the

substratum.
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The sponge differs from Specimen A in its much thicker
wall and in the more irregular disposition of its skeletal bundles.
Striking as is the difference at first sight, I consider it as due
to individual circumstances. Not improbably we have here to do
with a specimen fully developed in all parts but stunted in general
growth. I am inclined to think that the checker-like arrange-
ment of the main parenchymal bundles in Specimen A, as also
in the corresponding pbrtion of Corbitella pulchra, is related to
the relatively young state of the part concerned. After that part
has reached a certain stage of development, an irregularity in the
arrangement of the bundles may set in, as is factually seen in
the lower and therefore the older portion of Corbitella pulchra.
This is all the more conceivable in Heterotella corbicula, since
here the parenchymalia are totally wanting in large stauractins,
whose paratangentially disposed rays might permanently determine
the vertical intersection of the bundles. Moreover, if in Specimen
. A the external oblique bundles should undergo a further quantita-
 tive development, a great approach in its appearance towards that
of Specimen B would be the result. A

As regards spiculation the two specimens are practically
identical even to details, so far as my observations go. For this
reason I consider it superfluous to enter specially into its de-

seription.

SpeciMEN C. The labelling of this runs: ¢ Aleyoncellum
corbicula Var. de Bourben. Donné par M. Sacmer 1857.” It
is the torn upper end of the body, much mutilated and preserved
pressed between two plates of glass. In the middle is the irre-
gularly oval sieve-plate, 54 mm. and 68 mm. in diameters. Around
this is attached a _sniaﬁll adjoining portion of the lateral wall,
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much rent and flattened out. As the specimen is sealed up
between the glasses I have not undertaken a microscopic in-
vestigation of its spicules; but in general structure it so closely
resembles Specimen A that I have little doubt of the two being

specifically identical.

Seicuration. The following description of the spiculation
is principally based on my observations on Specimen A. It
may however be considered to hold good also for Specimen B,
unless otherwise mentioned. * Of each specimen I have four
microscopic preparations to make studies on.

The regularly checker-like arrangement of the main skeletal
bundles in Specimen A made me at first assume the presence of
large stauractions among their elements. But in this I was
mistaken. For the principalia of the said bundles as well as of
the parenchyme in general, I have found only diactins. These
are long and bow-like or bent in the middle in an elbow-like .
manner. The center is even-surfaced. The larger principalia in
the main bundles may be 15 mm. long and 150 # thick at the
center.

The accessoria parenchymalia, occuring partly as comitalia
and partly in loose arrangement, are predominantly long and
filamentous diactins of the usual character. ILength up to 5 mm.
or more. Breadth near the middle down to about 4/  Center
four-knobbed, less frequently simply annulated. Occasionally the
four knobs are prolonged into regular rays, thus converting the
spicule into a hexactin in which one of the axes is more or less
elongated in excess over the others. Quite or nearly regular
hexactins of a medium or smaller size and with slender pointed

rays, are also not wanting among the accessoria parenchymalia,
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Such hexacting, 200-300 / in axial length and 3-6 in breadth
of rays near the center, were at places not uncommon. . When
very small (under 100 # in axial length), as they were sometimes
found to be, they may deserve to be called smooth microxy-
hexactins. But these are quite rare. '

The dermalia are mostly sword-shaped hexactins (Pl figs.
17 and 18) of ’yariablé size and strength. While a small one
may measure only half a millimeter or thereabout in length, a
large one may be over one millimeter long. In thickness of rays
{he variation ranges from 9z up to 304, as measured close to
the center. The comparatively short” guard-rays and the pro-
longed blade-ray have rough ends, ultimately terminating in conical
points. The short hilt-ray, generally under 100 in length,
tapers somewhat outwards and ends rounded ; it is either smooth
all over or sparingly beset with low microtubercles. Not un-
commonly the hilt-ray is reduced to a mere knob (PL, fig. 19)
or has even entirely disappeared ; the spicule is then a pentactin
with the unpaired ray much prolonged. It can nevertheless be
recognized as a dermalia on account of its arrangement in associa-
tion with other unmistakeable hexactin-dermalia. Moreover, dif-
ferent stages in the reduction of the hilt-ray are plentifully re-
presented in the varied length of that ray in different dermalia.

Certain pentactins with much more slender rays, which I
have occasionally met with in isolated positions, gave me the
impression that I had before me elements of the gastral skeleton.

The marginalia (Pl, fig. 16) are hexactins in which the
distally directed ray is specially developed and the longest. They
again are quite variable in size and strength ; they are, I believé,
connected with the dermalia by all sorts of intermediate sizes and

forms. Tolerably well developed marginalia have the distal ray
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considerably over oné millimeter in length and 40 ¢ thick near
the base but slightly thicker farther outwards. The outer end of
the ray is tapering, but the extreme tip is found invariably
broken off. Except at the basal portion and also to a certain
extent at the outer end, the ray is furnished with low, conical
and irregularly distributed tubercles, which are however never
very numerous. The apices of the tubercles, not always pointed
but often rounded, are directed either laterally or obliquely out-
wards.—A. spicule exactly like the marginalia here described was
also discovered in the preparations of Specimen B, which, by
macroscopic observation, showed no trace of a marginal palisade.

The sieve-plate beams are composed mainly of the paren-
chymal diactins, which are here somewhat shorter than in the
lateral wall. Certain hexactins situated in the midst of these
diactins are certainly to be considered as likewise parenchymal ;
but other hexactins and pentactins of regular shape and occuring
superficially in some numbers undoubtedly represent the dermalia
—and perhaps also the gastralia—in this region of the body.
- The said hexactins and pentactins have an axial length of 260 s
on an average; the tapering rays vary in thickness at the base
from 44 to 152  Among these spicules I have sometimes ob-
served, more frequently in Specimen B than in Specimen A,
abnormalities in the form of distorted rays, of tubercular formations
or of amalgamated parts of other spicules. The irregular looking
spicule given by W. Tmomsox (’68) in his fig. 1a undoubtedly
comes under this head. . ‘

From both Specimens A and B I have 1 parietal osculum
cut out and made into preparations. In these I do not find any
specially differentiated oscularia. _

I now come to consider the peculiar spiny microhexactin.
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(PL, figs. 20-23), which constitutes the most characteristic kind
of spicules in this genus-and species. In my opinion it is directly
derived and not far removed from the spiny microxyhexactin' that
we have seen in Corbitella speciosa, C. elegans, etc., and at the
same time it may represent to a degree a stage in the transforma-
tion of a spiny oxyhexactin into an oxyhexaster. The spicule is
the one that has been figured by Bowersanx ('58, Pl xxv,
fig. 88; ’64, Pl vim, fig. 188) under the name of * bifurcated
rectangulated hexradiate spicule.” Apparently the identical spicule
has also been figured by W. TromsoN (L c., fig. 2a) and alleged
by him to belong to Corbitella speciosa. _

The spicule in question occurs in the parenchyma of both
Specimens A and B, not very abundantly but at intervals in
rather scattered distribution. Tts size is somewhat variable : axial
length 64-100 ¢ in Specimen A; 76-136 # in Specimen B. In
the center is a small spherical node, wheﬁce arise the fine,
gradually tapering rays, not more than 2 g thick at base. Some
of the six rays may be perfectly simple, running out to a fine
point, as in a smooth microxyhexactin (see Pl., figs. 22 and 23),
But more generally the rays are armed with tolerably long,
slender and branch-like spines, which are however never numerous.
The usual number is 1-3, at most 4, to a ray. The spines arise
at quite indefinite points in the space from about the middle to
the outer end of the ray, and are generally directed obliquely
outwards, though-cases of a retroverted or of a vertically out-
standing spine were sometimes met with. After taking origin
they are either nearly straight or curved one way or the other,
always running out to an exceedingly fine point.

When a spine or spines spring out laterally from a ray that

keeps up a tolerably straight course to the end, as is occasionally
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the case, the entire ray is in all essential points comparable to
that of a spiny microxyhexactin (Pl., fig. 9), such as we have
seen in Corbilella speciosa or C. elegans. Sometimes a ray is seen
to end rather abruptly, apparently without being broken off at
the point, and to send out a spine close to that end at varying
angles. This leads over to cases in which a ray appears simply
bent at a certain distance from the outer end, and also to those
in which a ray, thoﬁgh nearly straight throughout, shows a sudden
diminishing in caliber at a similar position. I have therefore
been led to the belief that in certain cases—but not in all—the
terminal portion of a ray, much as it may took like a direct
¢longation of the ray itself, is to he considered as a spine of
secondary nature and not as a part of the ray proper. This
would be much the same as the relation between a terminal and
a principal in a hexactinose hexaster.

Further it very frequently happens that towards their outer
end the rays appear more as if split into two or three, sym-
metrically or asymmetrically divergent branches, rather than as
bearing one or two spines at the spot (see figs.). - Nevertheless,
a close observation may sometimes reveal the fact that one of sthe
branches, owing to a slight difference in caliber or in the manner
of origin, may not improperly be interpreted as a part of the
ray proper and the rest as secondary appendages or spines. But
at other times all the fine branches are so exactly similar in
appearance that it is impossible to attempt the distinction. I am
greatly inclined to believe that in many, if not all, such cases what
appear as branches are really all spines borne at the extreme end
of a ray, similarly to the terminals in an oxyhexaster are. A
demonstration of the extent of the axial filament in the rays

should make the matter clear. However, by examining the spicules
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in glycerine and under a high power of the microscope, I could
indeed trace the filament for some distance from the central node
- into the rays, though nowhere with as much distinctness as in a
larger spicule, and soon it always became quite indistinguishable,
probably on account of the fineness of the rays themselves. So
that, no use could be made of the observation in clearing up
the question.

The hexaster present in the species is only of two kinds:
viz., the floricome and the graphiocome. Notwithstanding a
thorough search made in my preparations, I have failed to dis-
cover a third hexaster form. Whether this negative character is
due to a loss by the species or is to be regarded as primary, is
of course difficult to say. Possibly the absence is to a certain
degree compensated by the presence of the interesting spiny
microhexactin above described.

The floricome in Specimen A was mostly represented by
fragments; only in two cases was it found nearly intact, measur-
ing in diameter 94/ and 100z respectively. In Specimen B
several could be measured, ranging 82-92 4 in diameter. The
floricome is of a delicate appearance; principals slender ; terminal
claws of moderate strength: |
| The graphiocome as such was never found ; but the occurrence
here and there of unmistakeable rhaphldeb sufficiently attests its
presence in the species.

In conclusion, a few words about the Euplectellid subfamily
to which the forms treated of in this Contribution belong, to be
followed by summarized statements of the characters of these.
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The subfamily in question is the Tegerine of F. E. ScHULZE.
Granting that this is to be kept up as separate from the Euplec-
tellinee, there seems to be a necessity for renaming it, since
Twgeria has sunk to the rank of a synonym of Corbitells. I
therefore propose to call the subfamily by the name of Cor-
bitellina. . .

The definition of the subfamily Corbitelline would be some-
what as follows : .

Euplectellide of saccular or tubular body, always
firmly attached by the base to solid substratum. Su-
perior end of body mostly with a sieve-plate. Lateral
wall with parietal oscula which are devoid of specially
differentiated oscularia.  Skeletal lattice-work usually
irregular; fused or unfused. Principalia parenchymalia
as a rule diactins, sometimes stauractins. Accessoria
parenchymalia slender-rayed diactins, hexactins, etc.
Spiny microhexactins present in many. Hexasters
generally include floricome and graphiocome, in addi-
tion to which there usually occur one or more other
hexaster varieties.

The genera and species sufficiently known to be referable
to this subfamily are : ‘ |

1. Corbitella speciosa (Q. and G.). Moluceas. -

2. C. elegans (MarsH.). Moluccas.

3. C. pulchra (F. E. Scr.). Fiji Is.

4.  Heterotella corbicule (Bowers.). Bourbon Is.

5. Regadrella pheniz O. Scem. Atlantic, E. Pacific.
6.. R. okinoseana I5. Sagami Sea, Indian Ocean.

7. RB. komeyamai 15. Sagami Sea.
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8. Walteria flemmingt F. E. Scr. N. of Kermadec.
9. W. leuckarti Is. Sagami - Sea.

10.  Dictyaulus elegans F. E. Sca. Indian Ocean.
11.  Dictyocalyx gracilis F. E. Scu. -S. Pacific.

Diagnoses of the Corbitelline described in this Contribution.

Genus Corbitella Grav.

Corbitellinee with sieve-plate ; saccular, thin-walled, p’hallus-
like. Tateral wall w‘ith numerous, round and irregularly arranged
parietal oscula. Spiny microxyhexactin present.  Besides the
floricome and the graphiocome, there occurs a tolerably strongly
(le{7e10pec1 form of discohexaster in. which each terminal ends with

" a convex disc with strong, recurved, marginal. prongs.

Corbitella specivsa (Q. and G.).— Corbitella with bod y broad-
est at the arched upper end. Skeletal beams, including those of
the sieve-plate, fused together. Principalia parenchymalia probably
diactins ; accessoria diactins and hexactins. Discohexaster in the
ordinary hexaster form or in the hemihexaster form; rarely
hexactinose ; diameter 100-130 p, occasionally up to 145 . Dia-

meter of floricome 72-83 p.

Corbitella elegans (Marsn.).—Quite like C speciosa except
in the following points :  Discohexaster predominantly in the
hexactinose form ; diameter 220-264 .  Diameter of floricome
98-114 1.

Corbitella pulchra (F. E. Sch.).— Corbitella with ventricose
body ; skeletal beams in the uppermost part of the wall arranged
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longitudinally and transversely (always?). Sieve-plate present (?).
Skeletal beams unfused in the upper part of the body. The
strongest principalia parenchymalia are mostly stauractins. Disc-
ohexaster predominantly in the ordinary hexaster form; some-
times hexactinose ; diameter about 170 2. Floricome about 100 ¢

in diameter.

Genus Heterotella Grax.
With a single species.

Heterotella corbicula (Bowrrs.).—Corbitellinee of saccular
shape, the lateral wall slightly closing in towards the margin of
a flatly convex sieve-plate. ~With numerous, round, irregularly
arranged parietal oscula. Skeletal beams unfused. Principalia
parenchymalia diactins ; accessoria diactins and hexactins. Micro-
hexactins present, in which the rays are sparingly supplied with
long, slender spines; such a ray sometimes appearing like a long
oxyhexaster-principal with 1-3 terminals. Floricome and gra-

phiocome only present; no discohexaster.

—— TS T —
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PLATE.

DMustrating: 1. Iomus, Studies on the Hexactinellida. Contribution II.

The Genera Corbitella and Heterotella.



Explanation of 'Plate

Fige. 1-12, Corbitella speciosa (Q. and G.).

Figs. 1-2. " A large and a small dermalia. 150 x .

Fig. 3. A smooth microxyhesactin from the parenchyma. 300 x .

Fig. 4. A gastralia. 150x.

Figs. 5-8. Small, plump-looking spicules of various shapes and dimensions ;
from the parenchyma. 150x ..

Fig. 9. Two spiny microxyhexactins from the parenchyma. 300 x .

Fig. 10. A discohexaster with 2 or 3 terminals to each principal. 300 x .

Fig. 11. A discohemihexaster. 300 x . :

Fig. 12. A small discohexaster found only once. 440x.

Figs. 13-15, Corbitella eleéw)zs (Magsg.).

-Fig. 13. A hexactinose discohexaster. 300 x .
Figs. 14, 15. Dermalia. 150 x.

Figs. 16-23, Heterotella corbicula (BoweRs.).
All from Specimen A.
Fig. 16. A marginalia. 100x.
Fige. 17-19. Dermalia. 150 x.
Figs. 20-23. Spiny microhexactine,. 300 x.
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1-12, CORBITELLA SPECIOSA. 13-15, CORBITELLA ELEGANS, 16-23, HETEROTELLA CORBICULA.




