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PREFACL.

Ix the first volume of this work, page 159, in the
“Pabular View of Systematic Arrangement,” T included
the exotic as well as the native genera ; believing it highly
probable that some of the species of the former would
before long be found among our British Sponges ; and this
idea has heen already realised, by my having sinee that
period added two species of Ze/onenia and one of Ophlila-
spongia, an entirely new genus, to onr list of British species,
I have followed the same course in the synopsis of the
genera in this volmne, but to prevent any misconception
regarding the DBritish Genera, 1 have given a list of those
which are deseribed in this volume, with the nmmber of
species ineach, i the Table preceding the synopsis of the
Genera.

Generally speaking, there 1s no great difficulty in the
determination of the genus, but in some cases more than
ordinary caution is neeessary in the examination of the
specimen under consideration. The greatest difficulty in
this respect lies in the determination of specimens belong-
mg to the first section of Halichondria, and the first of
Isodictya. In the former, the structures are so loosely and
irregnlarly retienlated, as to render it very difficult to dis-
tingnish between them, and some specimens of the latter,
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without the section for examination be very carefully made
from a specimen in a good state of preservation, and
correctly at right angles to the surface ; but in all cases of
the examination of a specimen, the last observation should
be especially impressed on the meniory.

In the synopsis of the Genera I have endeavoured to give
the student every facility for references to the letter-press
and plates of the first volume of this work, and this is the
more necessary, as the terminology adopted in the generic
and specific descriptions is to a great extent new to this
branch of Natural History. This facility of reference will,
I trust, aid the student materially in his examinations of
both genera and species that may be new to him.

Notwithstanding my long and intimate acquaintance with
the species of British Sponges, such is their extreme
variations in colour, size, and form, especially in the dried
state, that it has frequently occurred that 1 have failed to
recognise specimens of some of the commonest species,
until I have submitted them to a regular microscopical
examination ; and indeed there are some that so closely
resemble each other, in all their external characters and
habits, as to render such an examination absolutely neces-
sary to the correct determination of the species. 1 have
therefore deemed it necessary, not only torender the genera
as distinetly recognisable as possible, but also when the
munber of species in a genus are numerous, to again
divide and subdivide them by means of the peculiarities of
the spicula of the skeleton, so as to facilitate the labour of
the determination of the species within the smallest possible
range, for the convenience of the student. To effect this
purpose, I have divided, when necessary, each genus into
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sections, determinable by the forms of the spicula; and
each of these sections are again divisible, into those which
have the spicula smooth, and those which are furmshed
with spines. 1 have considered the sections and sub-
sections into which the genera are thns divided as per-
manent divisions. applicable to all the genera alike; the
sections being distinguished by one, two, three, or more
asterisks, and the sub-sections are indicated by letters.
The species in some of these divisions and subdivisions are
already very numerons, as at the present time we have
m the genus Ilymeniacidon 42, i IHalichondria 28,
and m Isodictya 43 species; and I believe these divisions
and subdivisions to be the more necessary, as from
the quantity of new species I have lately received, there
1s every appearance that the number of British Sponges
will be greatly multiplied by the researches of naturalists
before many years shall have clapsed.

I have not adopted the extensive list of synonyms of the
British species given by Dr. Johnston, as T have good
reason to believe that many of them are unavoidably very
doubtful ; I must therefore beg to refer the reader, who
may wish to enter upon an investigation of that portion of
their history, to that learned author’s ¢ Iistory of the
British Sponges,” &c.  Thus the references to habitats of
Hymeniacidon ficus, carnosa, and suberea, are rendered
very uncertain, from the habit each has of simulating the
forms assumed by the other two, and also from specics
having hitherto been established from external form only,
while each individual varies exceedingly in that character
at different periods of its development, and in accordance
with the necessities induced by the peculiarities of its
locality.  'L'he wide diffusion of the species renders it un-
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necessary to publish each separate habitat; 1 have, there-
fore, in a great measure, confined the list to those which
are within my own personal knowledge, and that of my
friends who have kindly supplied me with specimens for
examination, except in a very few cases.
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A MONOGRAPH

OF THE

BRITISH SPONGIADA.

SYNOPSIS OF GENERA.

Crass—PORIFERA, Grant.
OrpeEr I.—CALCAREA.

Genera. 1. GRANTIA.
2. LEUCOSOLENIA.
3. LruconIa.
4. LEUCOGYPSIA.

1. GrANTIA, Fleming.

Sponge. Furnished with a central cloaca, parietes con-
structed of interstitial cells, more or less regular
and angular in form, disposed at right angles to the
external surface, and extending in length from the
outer to very near the inner surface of the sponge,
where each terminates in a single osculum. Vol. I,
p. 162.

1
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I'vpe, Grantia compressa, Johnston.  Vol. T, Plate XXI,
Figs. 312, 313, and Plate XXVI, TFigs. 345,
340, a, b.

2. LEUCOSOLENIA, Bowerbank.
GRANTIA, Fleming and Johnston.

Sponge. Fistular. Formed of a single layer of triradiate
and other spicula, surrounding a large central cloaca,
which extends into all parts of the sponge. Vol. I,
p- 164.

Type, Grantia botryoides, Fleming. Vol. I, Plate XXVI,
Figs. 347, 348.

3. LrvcoNia, Grant.

GRANTIA, Fleming and Johnston.

Sponge. Furnished with cloace, one or more. Parictes
of sponge formed of a mass of irregularly disposed
interstitial membranes, and triradiate and other
spicula; permeated by sinuous excurrent canals,
the oscula of which are irregularly disposed over the
surfaces of the cloacze. Vol. I, p. 164.

Type, Grantia nivea, Fleming. Vol. I, Plate XXVII,
Figs. 351, 352.

4. LEvcocypsia, Bowerbank.

Sponge. Massive, without cloacee; formed of irregularly
- disposed membranous tissues and spicula. Oscula at
the external surface. Vol. I, p. 165.

Tvpe, Leucogypsia Gossei, Bowerbank. Vol. I, Plate XXVI,
Figs. 349, 350.
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Orper II.—SILICEA.

Suborder 1. Spiculo-radiate skeletons. Not reticulate.

ot

o o

7.
8

. Tethea, Lamarck.

Composed of spicula radiating 1 fasciculi or sepa-
rately from the base or axis of the sponge.

Geodia, Lamarck. 9. Halicnenia, Bower-
Pachymatisma, Bower- bank.
bank. 10. Dictyocylindrus, Bower-
Feionemia, Bowerbank. bank.
Alcyoncellum, Quoy et 11. Phakellia, Bowerbank.
Gaimard. 12. Microciona, Bowerbank.
Polymastia, Bowerbank. 13. Hymeraphia, — Bower-
. Halyphysema,  Bower- bank.
bank. 14. Hymedesmia, Bower-
Ciocalypla, Bowerbank. bank.

1. Gropia, Lamarck.

Skeleton.  Spicula fasciculated, radiatim

Typ

g from the base or
central axis of the sponge to the surface. Dermis
crustular, furnished abundantly with closely packed
ovaria. Ovaria siliccons, composed of cunetform
spicula, firmly cemented together by silex, in lines
radiating from the centre of the ovary. Pores fur-
nished with csophageal tubes, terminating in the
distal extremity of the intermarginal cavities. Inter-
marginal cavities separate, symmetrical, subeylindrical ;
each furnished with a membranous valve at its proxi-
mal extremity. Vol. I, p. 167.

e, Geodia Barretti, Bowerbank, MS. Vol. I, Plate

XXVIII, Fig. 354, and Plate XIX, Figs. 301, 302.

2. Pacnymarisma, Bowerbank.

Skeleton composed near the external surface occasionally of
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short fasciculi of siliceous spicula, disposed in lines at
about right angles to the surface of the sponge.
Central portion of the sponge unsymmetrical. Dermis
crustular, furnished abundantly with closely packed
ovaria. Qvaria siliceous, formed of cuneiform spicula,
firmly cemented together in lines radiating from the
centre of the ovary. Pores furnished with cesophageal
tubes, terminating in the distal extremity of each
intermarginal cavity. Intermarginal cavities sym-
metrical, subeylindrical, with a pyloric valve at the
proximal end of each. Vol. I, p. 171.

Type, Pachymatisma Johnstonia, Bowerbank. Vol. I,
Plate XXVII, Fig. 353.

3. EcioNemia, Bowerbank.

Sponge. IHaving a strong axial colnmn or centre of closely
packed siliccous spicula disposed in lines parallel to
the long axis of the sponge, from which axial column
or centre a peripheral system of spicula radiates at
about right angles. Distal ends of the radi fur-
nished more or less with ternate connecting spicula,
the radii of which are disposed immediately beneath
the dermal membrane. Vol. I, p. 173.

T'ype, Echionemia acervus, Bowerbank, MS. Vol I,
Plate XXVIII, Fig. 355. :

4. AvrcyoxcerLLuM, Quoy et Gaimard.

EvrLECTELLA, Owen.

Sponge fistulate ; fistula single, elongate, without a massive
base. Skeleton: primary fasciculi radiating from the
base iu parallel straight or slightly spiral lines ; secon-
dary fasciculi at right angles to the primary ones.
Oscula congregated, with or without a marginal

boundary to their area. Vol. I, p. 174.
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Type, dlcyoncellum, Quoy et Gaimard. Figures from Zu-
plectella  aspergillum, Owen. Vol. I, Plate XXIX,
Figs. 356, 357.

5. PorLymasria, Bowerbank.

Skeleton. Basal mass. Central portion consisting of a
plexus of contorted anastomosing fasciculi, resolving
themselves near the surface into short straight bundles
disposed at nearly right angles to the surface. Oscula
congregated, elevated on numerous long fistule.
Tistulee composed of numerous parallel fasciculi,
radiating from the base to the apex of each in straight
or slightly spiral lines. Vol. I, p. 177.

Type, Polymastia mammillaris, Bowerbank. Vol. I, Plate
XX1X, Tig. 358.

6. Havyruysema, Bowerbank.

Sponge. Consisting of a hollow basal mass, from which
emanates a single cloacal fistula. Skeleton: spicula
of the base disposed irregularly; spicula of the fistula
disposed principally in lines parallel to the long
axis of the sponge without fasciculation. Vol. I, p.
179.

Type, Halyphysema Tumanowiczii, Bowerbank. Vol. I,
Plate XXX, TFig. 359.

7. Ciocarypra, Bowerbank.

Skeleton. Composed of numerous closed columns, each
consisting of a central axis of compact, irregularly
elongated, reticulated stricture, from the surface of
~which radiate, at about right angles, numerous short,
simple, cylindrical pedicels, or stout fasciculi of closely
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packed spicula; the distal ends of each pedicel sepa-
rating and radiating in numerous curved lines, which
spread over the inner surface of the dermal membrane,
separating and sustaining 1t at all parts at a consid-
erable distance from the central axis of the skelcton.
Wol. I, p. 179.

Type, Ciocalypta penicillus, Bowerbank. Vol. I, Plate
XXX, Figs. 360, 361.

8. Terura, Lamarck.

Sponge massive, suborbicular. Skeleton consisting of fas-
ciculi of spicula. TFasciculi radiating from a basal or
excentrical point to the surface. Intermarginal cavities
unsymmetrical, confluent. Propagation by internal
or external gemmulation. Vol. I, p. 181.

Types, Zethea lyncurium, Linnaeus, and 7' cranium, Lamarck.
Vol. I, Plate XXXI, Fig. 362.

9. HavricNEMIA, Bowerbank.

Skeleton formed of a single superior stratum of spicula
radiating from the centre to the circumference of the
sponge at about its middle, and of an inferior stratum
of spicula distributed without order. Vol. I, p. 184.

Type. Halicnemia patera, Bowerbank. Plate XXXII, Figs.
363, 364.

10. DicryocYLINDRUS, Bowerbank.

Skeleton. Without fibre. Composed of a looscly com-
pacted columnar axis of spicula, disposed prineipally
m the direction of the line of the axial column, from
which a peripheral system of long single or fasciculated
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defensive spicula radiate at right angles to the axial
column. Vol. T, p. 185.

Type, Dictyocylindrus kispidus, Bowerbank. Vol. I, Plate
XXXII, Fig. 365, and Plate XXXIII, Fig. 366.

11. PuaxerLniA, Bowerbank.

Skeleton. Composed of a multitude of primary cylindrical
axes, radiating from a common base and ramifying
continnously, from which emanate at about right
angles to the axes a secondary series of ramuli, which
ramify continuously as they progress towards the
surface, but never appear to anastomose. Vol. 1,
p- 186.

Type, Phakellia ventilabrum, Bowerbank. Vol. I, Plate
XXXII1, Fig. 367.

12. MricrocioNa, Bowerbank.

Skeleton. A common basal membrane, whence spring at
or about right angles to its plane numerous separate
columns of spicula intermixed with keratode, furnished
externally with spicula which radiate from the columns
at various angles towards the dermal surface of the
sponge. Vol. I, p. 188.

Type, Microciona atrasanguinea, Bowerbank.  Vol. 1,

Plate XXXIII, Fig. 368, and Plate XXX1V, Fig.
369.

13. HymuravHIA, Bowerbank.

Skeleton. A single basal membrane, whence spring
numerous large separate spicula, which pass through
the entire thickness of the sarcodons stratum to or
beyond the dermal surface of the sponge. Vol T,
p. 189.
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Type, Hymeraphia stellifera, Bowerbank. Vol. I, Plate
XXXIV, Fig. 370.

14. Hymepusm1a, Bowerbank.

Skeleton. A common basal membrane sustaining a thin
stratum of disjoined fasciculi of spicula. Vol. 1,
p- 190.

Type, Ilymedesmia Zetlandica, Bowerbank. Vol. I, Plate
XXXV, Fig. 371, and Plate XVIII, Fig. 296.

Suborder II.  Spiculo-membranous skeletons. Composed
of interstitial membranes, having the skeleton spicula
irregularly dispersed on their surfaces.

The prominent character of this Order is that the
spicula of the sponges composing it do not assume either
the radiate, fasciculate, or reticulate structural arrangement.
The distribution of the spicula on the interstitial mem-
branes being without any approximation to order.

HyMENIACIDON, Bowerbank.

Skeleton without fibre, spicula without order, imbedded in
irregularly disposed membranols structure. Vol. I,
p. 191.

Type, Hymeniacidon caruncula, Bowerbank. Vol. I, Plate
XXXV, Fig. 372.

Suborder III. Spiculo-reticulate skeletons. Skeletons
continuously reticulate in structure, but not fibrous.

1. Halichondria.
2. Iyalonema.
3. Isodictya.

L. Spongilla.
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1. HavicHoNDRI1A, Fleming.

Sponge.  Skeleton without fibre ; composed of an irregular
polyserial network of spicula cemented together by
keratode. Vol. I, p. 195.

Types, Ialichondria panicea and incrustans, Johnston.
Vol. I, Plate XIX, Figs. 299, 300, 303, and Plate
XXXV, Fig. 373.

2. Hyaronema, Gray.

Skeleton an indefinite network of siliceous spicula, com-
posed of separated elongated fasciculi, reposing on con-
tinuous membranes, having the middle of the sponge
perforated vertically by an extended spiral fasciculus
of single, elongated, and very large spicula, forming
the axial skeleton of a columnar cloacal system. Vol.
L p. 195.

Type, Hyalonema mirabilis, Gray. Vol. I, Plate XXXV,
Figs. 374, 375.

3. Isobicrya, Bowerbank.

Skeleton without fibre ; composed of a symmetrical network
of spicula; the primary lines of the skeleton passing
from the base or centre to the surface, and the second-
ary lines disposed at about right angles to the primary
ones. Propagation by internal, membranaceous, aspi-
culous gemmules. Vol. I, p. 197.

Types, Isodictya palmate and Normani. Vol. 1, Plate
XXXVI, Fig. 376.
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4. SroNarura, Linneus, Lamarck, and Johnston.

Skeleton without fibre, composed of a symmetrical network
of spicula; the primary lines of the skeleton passing
from the base or centre to the surface, and the
secondary lines disposed at about right angles to the
primary ones. Reproductive organs, ovaries, coria-
ceous and abundantly spiculous. Vol. I, p. 199.

All the species are inhabitants of fresh water. The best
type of the genus is Spougilla fluviatilis, Johnston. For
the structural form of the skeleton, see skeleton of Zsodictya
Normani. Vol. I, Plate XXXVI, Fig. 376; and for the
ovaries, Plate XXII, Figs. 317, 318, 319, 320, 321, and
Plate XXTII, Figs. 322, 323.

Suborder IV. Spiculo-fibrous skeletons. Regularly fibrous.
Fibres filled with spicula.

1. Desmacidon, Bowerbank.
2. Raphyrus, Bowerbank.

1. DesmacipoN, Bowerbank.

Skeleton fibrous, irregularly reticulated. Tibres composed
entirely of spicula arranged in accordance with the
axis of the fibre, cemented together and thinly coated
with keratode. Vol. I, p. 200.

Type, Desmacidon fruticosa, Bowerbank.  Vol. I, Plate
XIII, Fig. 264.

2. Raruvyrus, Bowerbank.

Skeleton fibrous, but not horny. Fibre composed of a
dense mass of siliccous spicula mixed together with-
out order. Vol. I, p. 201. i
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Type, Raphyrus Gryfithsii, Bowerbank. Vol. I, Plate
XIII, Yig. 265.

Suborder V. Compdund reticulate skeletons, having the
primary reticulations tibro-spiculate, and the interstices
filled with a secondary spiculo-reticulate skeleton.

DirropEMIA, Bowerbank.

Skeleton fibrous. Fibres keratose, hetro-spiculous ; com-
bined with a sccondary skeleton of irregular network
of spicula; rete unispiculate, rarely bispiculate. Ova-
ries membranous and spiculous.  Vol. I, p. 201.

Type, Diplodemia vesicula, Bowerbank. Vol. I, Plate X1V,
Fig. 273; Plate XXXVI, Fig. 377; Plate XXIII,
Fig. 324.

Suborder VI. Solid siliceo-fibrous skeletons.  Skeletons
reticulate. = Fibres composed of concentric layers of
solid silex, without a central canal. Reticulations
unsymmetrical.

Dactylocalyz, Stutchbury=Iphiteon of the Museum Jar-
din des Plantes, Paris.

DacryLocarLyx.

Skeleton siliceo-fibrous. Fibres solid, cylindrical. Reticu-
lations unsymmetrical. Vol. I, p. 203.

Type, Dactylocalyz pumicea, Stutchbury. Vol. I, Plate XV,
Figs. 274, 275, 276, and Plate XXV, Figs. 340, 341.
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Suborder VII. Canaliculated siliceo-fibrous reticulated
skeletons. Fibres composed of concentric layers of
solid silex, with a continuous central canal. Reticu-
lations symmetrical.

FarrEA, Bowerbank.

Skeleton silicen-fibrous. Fibres cylindrical, canaliculated.
Reticulations symmetrical, rectangular. Vol. I, p. 204.

Type, Farrea occa, Bowerbank, MS. Vol. 1, Plate XVI,
Fig. 277.

Orpir III.—KERATOSA.

Suborder I.  Solid non-spiculate kerato-fibrous skeletons.

1. Spongia, Linnaus.
2. Spongionella, Bowerbank.

1. Sroncia, Linneus.
Skeleton kerato-fibrous. Fibre solid, cylindrical, aspiculous.
Rete unsymmetrical.  Vol. I, p. 205.

Type, Spongia oficinalis, Linnaus. Vol. 1, Plate XIII,
Fig. 261, and Plate XXXVII, Fig. 379.

9. SPONGIONELLA, Bowerbank.

SroNGIa, Sowerhy and Johnston.

Skeleton kerato-fibrous. Fibres solid, cylindrical, aspiculous. -
Rete symmetrical ; primary fibres radiating from the
base to the apex. Secondary fibres disposed at nearly
right angles to the primary ones. Vol. T, p. 206.
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Type, Spongionella puichella, Bowerbank. Vol. 1, Plate
XXXVII, Fig. 380.

Suborder II. Solid semispiculate kerato-fibrous skeletons.
Skeleton partially symmetrical ; primary lines of fibre
radiating from the proximal to the distal parts of the
sponge ; fibres containing spicula. Secondary lines of
fibres unsymmetrical, destitute of spicula.

The Bahama sponges of commerce are most of them
members of this suborder.

Havisponeia, Blainville.

Skeleton kerato-fibrous. Fibres solid ; primary fibres com-
pressed, containing an irregularly disposed series of
spicula. Secondary series of fibres unsymmetrical,
cylindrical, without spicula. Vol. T, p. 207.

Types, several species of the Bahama sponges of commerce.
Vol. I, Plate XXXVI, Ihg. 378.

Suborder III. Skeletons kerato-fibrous; fibres solid, en-
tirely interspiculous. Skeleton symmetrical.

1. Chalina, Grant.
2. Ophlitaspongia, Bowerbank.

1. CuavniNa, Grant.

Skeleton fibrous. Fibres keratose, solid, cylindrical, and
interspiculate. Rete symmetrical ; primary lines ra-
diating from the basal or axial parts of the sponge to
the distal portions. Secondary lines of fibre at about
right angles to the primary ones. Vol. I, p. 208.

Type, Chalina oculata, Bowerbank. Vol. I, Plate XIII,
Figs. 262, 263.
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2. OPHLITASPONGIA, Bowerban/.

When the ¢ Tabular View of Systematic Arrangement ’
was published, in page 159, Vol. I, of this work, no sponge,
with which I am acquainted, having the structural pecu-
liarities of this genus, had been systematically named or
described. 'The spiculated fibres of one Australian and two
West Indian species were figured in Plate X VII, Figs. 288,
289, 290, and their struetural peculiarities described in
pages 275, 276, as instanees of the forms and positions
of internal defensive spicula. Sinee this period, in June,
1865, I have reccived a specimen of a species washed
ashore at Vazon Bay, Guernsey, and found with numerous
other well-known British sponges, by Mr. Cooper, of Rohais,
who presented the greater portion of the specimen to the
Rev. A. M. Norman, from whom I obtained it for deserip-
tion. It therefore becomes necessary that the genus should
be characterised, and added to the other British genera in
this synopsis, following that of Chalina in the third sub-
order of the order Keratosa, and I propose the following as
its eharacters.

OrurtrasronNcia, Bowerbank.

Skeleton fibrous. Fibres keratose, solid, eylindrical, and
exterspiculate. Spicula based on the surface of the
fibre, and radiating thence at various angles, either
singly or in groups. Rete symmetrical.

The type species O. papilla is the only British speeies
with which T am aequainted ; but amongst the Australian
and West Indian sponges the species are, I believe, by no
means few in number. As far as they have yet been
~ examined, they appear all to harmonise with the gencrie
deseription of the DBritish speeimen, but the defensive
spicula with which, in all cases, they are profusely furnished
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differ in size, form, and mode of arrangement, to so great
an extent as to afford the means of very satisfactory specific
descriptions.

Suborder IV. Simple fistulo-fibrous skeletons. ~Cavity of
the fibre simple, central, and continuous.

ViroNGia, Bowerbank.

SPONGIA FISTULOSA, Lamarck.

Skeleton kerato-fibrous. Fibres cylindrical, continuously

fistulose, aspiculous. Rete unsymmetrical. Vol. 1,
p- 209.

Type, Verongia fistulosa (Spongia fistulosa, Lamarck).
Vol. 1, Plate X111, Fig. 266.

Suborder V. Compound fistulo-fibrous skeletons. Central
cavity of the fibre single and continuous, having
secondary cecoid branches radiating from it at nearly
right angles.

AvLiskia, Bowerbank.

Skeleton kerato-fibrous.  Fibres aspiculous, cylindrical,
continuously fistulose, primary fistulee having minute
caecoid canals radiating from them in every direction.
Rete unsymmetrical.  Vol. I, p. 210.

Type, a fragment of the skeleton in the cabinet of the
aathor. Vol. I, Plate X1V, Fig. 268, and Plate XI1I,
Fig. 267.

Suborder VI.  Regular semi-arcno-fibrous skeletons.
Skeleton regular areno-fibrous, having a well-defined
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central line of grains of extraneous matter within the

fibres.

STEMATUMENI1A, Bowerbank.

Skeleton. Primary fibres solid, more or less compressed,
containing a central axial line of spicula and grains of
extraneous matters. Interstitial structures abundantly
fibro-membranous. Vol. 1, pp. 211, 77, 66.

Types. Undescribed species in the cabinet of the author.
Vol. I, Plate XII, Fig. 256, and Plate XXXVII, Fig.
381.

Suborder VII. Irregular and entirely areno-fibrous skele-
tons. Skeleton irregularly areno-fibrous, having the
skeleton-fibre filled from the centre to the surface
with grains of extraneous matter.

DysipEra, Jolnston.

Skeleton. Primary and secondary fibres principally irre-
gularly areno-fibrous, occasionally regularly areno-
fibrous. Secondary fibres, when destitute of extraneous
matters, frequently tubular. Vol. I, p. 211.

Type, Dysidea fragilis, Johnston. Vol. 1, Plate X1V,
Figs. 270, 271, 272.
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DESCRIPTIONS

OF

THE SPECIES.

OrpErR .—CALCAREA.

Genus—GraNTIA, Fleming.

. Grantia compressa, Fleming.
—  ciliata, Fleming.

—  ensala, Bowerbank.
—  tessellata, Bowerbank.

R 20 e

1. GRANTIA COMPRESSA.

Sponge. Compressed, foliaform, slightly pedicelled ; surface
even, armed with flecto-clavate spicula. Cloaca ex-
panded to the form of the sponge, very large, armed
internally with spiculated triradiated spicula; spicular
ray short, attenuated. Mouths of cloaca from one to
seven or eight, simple, unarmed. Oscula on the sides
of the cloaca in depressed areas ; as numerous as the
interstitial cells. Pores inconspicuous. Skeleton :
spicula equiangular and elongo-cquiangulated, tri-
radiate, the latter frequently having the two shorter

radil exflected.
9
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Colour.—Cream white.

Mlabitat—Nearly all parts of the British coast ; littoral,
or parasitical on fuci to 8 or 10 fathoms decp.

Liramined. —Alve.

This sponge varies exceedingly in size and shape. 1In
the young condition it is usnally more or less of an elon-
gated oval form, having a single mouth to the cloaca, at
the distal end of the sponge. In older specimens it ex-
pands laterally to a very considerable extent, becoming
irregularly foliaforin and angular at the margin, and at eacl
angle there is usually a mouth to the cloaca. When left
by “the tide, or in a state of repose, the sides of the sponge
are 1in close contact, and the mouths of the cloaca are
closed, but when immersed in water and in full action the
sponge becomes considerably distended, and the excurrent
streams 1ssue with much force from the mouths of the
cloaca. The largest specimen of this species 1 have secn
was collected from the Ipswich River by Dr. W. B. Clarke.
It was five in length, and its greatest breadth three and a
(narter inches, although of this comparatively enormous size
the interstitial cells of the sponge differed very little in their
proportions from those of the species of an ordinary size
Their diameter did not appear to be in any appreciable
degree increased, but their length was nearly double that of
the cells of an ordinary sized specimen of the same species.

The oscula at the proximal termination of the interstitial
cells are grouped two or three together at the bottom of
irregularly shaped depressed areas, formed by a compact
network of trivadiated spicula and membranous tissue.

The margins of these arcas are often furnished with
spiculated triradiate spicula, the spicular rays being pro-
jected most frequently at a slight inclination towards the
mouth of the cloaca, forming to a certain extent a defensive
system against intruders within that space, but they are
not, as might be expected from the collapsing habit of this

sponge, of any great length.

The exhibition beneath the microscope of the pouring
forth of the excurrent streams from the oscula of this
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sponge, and of the vivid action of the cilia within their
margins, is one of the most interesting sights afforded by
this tribe of animals. 'T'he whole of the phenomena at-
tendant on this operation will be found described at length
in my paper ¢ On the Ciliary Action of the Spongiade,”
published in the  Transactions of the Microscopical Society
of London,” vol. iii, p. 137. It is exceedingly difficult to
get a good view of the pores in this species, they are so.
completely hidden by groups of flecto-clavate spicula, the
distal ends of which curve over the areas in which they are
sitnated, each area being immediately over the distal end
of the interstitial cells to which they are appropriated ; they
are seen best in half of a young dried specimen, by trans-
mitted light and a linear power of about 250.

The normal form of skeleton spicula is equiangular tri-
radiate, but subject to modification in accordance with the
Jecessities of the parts of the structure in which they are
sitnated ; thus, in those which reach the inner surface of
the sponge at the united bases of the radii they radiate in
an equiangular direction ; the one which passes nward
down the sides of the interstitial cells continues straight,
but is very much elongated, to give it a firmer hold of the
surrounding tissues, while the other two radii, on arriving at
the surface, are exflected near the middle of therays to such
an amount as will bury them level with the general plane of
the inner surface of the sponge, so that at the basal portions
of the radii the spiculum is equiangular, while at the
apical portions of two of them they are rectangular, but
this mixed form, it must be recollected, is not probably a
normal one, but simply a modification of the equiangular
triradiate spiculum.

2. GrANTIA CILIATA, Fleming.

G. c1LIATA, Joknston.
—— PULVERULENTA, Jolaston.

Sponge.  Elongately oval, rarely globular, slightly pedi-
celled ; surface papillated, hispid.  Cloaca central,
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cylindrical, nearly as long as the sponge; armed in-
ternally with spicnlated, cquiangular, triradiate spicula ;
spicular ray attenuated. Mouth of the cloaca armed
with a thick ciliary fringe, of very long and slender
acerate spicula; base of the fringe suppmtcd by large,
short and stout, fusiform, acerate spicula. Oscula
simple, very slightly depressed from the surface of the
cloaca; as nunierous as the interstitial cells. Pores
mconspicnons. Interstitial cells, distal terminations
more or less obtusely conical ; furnished with a ciliary
fringe of slender acerate spicula. Skeleton spicula
equiangular triradiate.

Colour.—Cream white. '

Llubital.—Coasts of Great Britain, parasitical on fuci,
hittoral to 8 or 10 fathoms, or more.

Lizanined.—Alive. N

This beautiful and nteresting little sponge is frequently
found associated with Graatia compressa on fuei, either
littoral or dredged eight or ten fathoms deep. In the open
sca or in littoral localities 1t scldom exceeds about five
cighths of an inch i length, but in tidal rivers, and under
some other peculiar circumstances, 1t attains much larger
dimensions. Dr. Johnston, on the authority of the late
Professor Edward Forbes, figures 1t (plate xx, fig. 4,
‘ History of British Sponges’) three inches in length and
three fourths of an inch in diameter, and I have specimens
dredged in the Ipswich river, by Dr. W. B. Clarke, two and a
half inches long and half an inch in diameter. These
great dimensions are evidently cases of excessive develop-
went, and in the sponges for which I am indebted to Dr.
Clarke are probably produced by the large amount of
nutriment derived from the drainage of the populous town
of Tpswich.

In the living condition the surface of the sponge, when
examined with a lens of two inches focus, appears to be
completely covered with minute conical papillae, from which
a few slender sharply pointed spicula are projected. When
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dried these conical papille are transformed into dense
pencils of long spicula, and the whole sponge assumes a
very hirsute appearance. The bundles of spicula are often
seen, in the dried specimens, reclining on the surface of
the sponge in every imaginable direction. The cloaca
in young specimens 1s often disproportionately narrow, but
in adults it is sometimes one third the diameter of the
sponge in width; it is narrowest near the base of the
sponge, and gradually enlarges towards its apex.

As the sponge has evidently a considerable amount of
expansile and contractile powers, these differences in the
diameters of the cloaca may in many instances depend on
whether the animal had died in a fully distended or a
completely contracted condition.

The spiculated triradiated spicula with which the intertor
of the cloaca is armed are not very numerous, and the
points of the defensive rays are usually directed more or
less towards the distal end of the sponge.

The mouth of the cloaca is profusely furnished with the
long defensive accrate spicula; they are very slender and
flexible, and often exceed the eighth of an inch in length.
At the insertion of their bases into the curving termination
of the sponge there is intermingled with them a consider-
able number of stout, short, fusiformi-acerate spicula, which
renders that portion of the spicula forming the ciliary
ring quite inflexible, so that when the mouth of the cloaca
is distended by the force of the excurrent stream the ciliary
spicula, which in the quiescent state of the sponge were all
converging towards its axial line, are now by the distension
of the mouth of the cloaca carried into positions, which
often exceed those of lines parallel to the long axis of the
sponge. 'The action of the separation or approximation of
the distal points of the long defensive spicula Is, therefore,
simply due to a wise and beautiful mode of insertion mto
the distal termination of the sponge, and their motions are
in no degree dependent on muscular action.

Besides the spicular defences of the mouth of the cloaca,
T have in two cases found a tense membrane at the base of
the neck of the cloacal orifice, entirely closing it, and this
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was not merely a clean film that might possibly have béen
formed by a small bubble of sarcode shed from the animal
during or after death, but, like the other membranes of the
sponge, there were numerous spicula imbedded in its
surface, and in this and in other respects of appearance and
position the membranes in both cases were alike. It
appears, therefore, probable that, besides the closing of the
mouth of the cloaca by the approximation of the distal ter-
mination of the ciliary spicula, it has also the power of com-
pletely closing it by the extension of a veiling membrane,
like that of an osculum,.

Since the period of my researches into the ciliary action
m Grantia compressa I have not had @. ciliata in a living
condition, and the precise characters of the oscula are not
so readily to be seen in the dried specimens in the latter
species as in the former one ; but there is a great similarity
between them, and I have little doubt but that if a speci-
men of G. ciliata were to be divided longitudinally and
placed in a cell with fresh cold salt water, and viewed as a
transparent object with a linear power of about 500, the
ciliary action wounld be as readily demonstrated in this
species as 1 (. compressa, as the tessellated cells abound
on the inner surface of the interstitial cells to as great an
extent as they do in the last-named species.

The pores of this sponge are so completely hidden by the
cone of defensive spicula that surrounds them that 1 have
never succeeded in obtaining a view of them from the outer
surface, but under favorable circumstances, when a section
of one of the interstitial cells is made so as to allow of an
oblique view of the inside of its conical termination, they
are seen to occupy all parts of the cone, and are best
observed by the aid of a Lieberkithn and a power of about
150 linear ; they are tolerably nwumerous, and 1 have seen
four m the space that would be occupied by one of the tri-
radiate spicula. The mechanism of the cihary appendages
of the distal terminations of the interstitial cells is truly
simple and beautiful.

In the dead specimens we find the ciliary appendages
usually closed ; the distal apices of the spicula are brought



BRITISHI SPONGIAD.. 23

together, forming a common point, and within this hollow
cone of spicula the distal termination of the intexstitial cell
may be observed considerably eclongated, gradually at-
tenuated at that part of its parietes “where the proximal
ends of the ciliary spicula are attached, and this gradual
mnclination of the side of the cell towards its long axis
necessarily effects a corresponding inclination of the circle
of ciliary spicula, thus producing by the simple collapsc of
the distal end of the cell the same effect that would have
been achieved by muscular action in animals of a higher
order of structure. In the contrary condition of the ciliar ry
circle of defensive spicula, where they are all projected in
lines parallel to that of the central axis of the cell, and forming
an open cylindrical tube, we find the part of the cell to
which their proximal ends are attached in a fully expanded
condition, and the extreme distal end of the cell terminating
hemispherically, and sometimes more obtusely.

Thus, by the simple and natural act of the inhalation of
water and consequent distension of the distal extremity of
the nterstitial cell, the cone of spicula is expanded info a
cylinder, and the mady access of nutritive particles to the
pores is promoted ; but the moment that action becomes
languid, or ceases altogether, a collapse of the cell ensues,
and the distal points of the spicula again approach cach
other. The distal ends of the interstitial cells are not in
contact with each other until slightly below the points of
attachment of the proximal ends of their defensive ring of
spicula, and in their semi-collapsed condition they bend over
in any direction with perfect facility, and this amount of
. flexibulity is thus an effectual safeguard to these delicate but
yet brittle defensive organs, the spicula of which are stouter
and very much shorter than those surrounding the mouth
of the cloaca.

The equiangular and triradiate spicula of the skeleton
vary considerably in size and form, and one or two of the
three rays are frequently more or less curved, to adapt
them to the purpose of their position, and occasionally one
ray will be considerably longer than either of the other two.
I have described and figured the anatomical peculiarities of
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this sponge at greater length in a paper published in the
‘MicroscopicalJournal,” vol. vii, “T'rans. Micr.Soc.,” p. 79,pl. v.

About the year 1541 or 1842 1 received from my friend
the late Mrs. Guiffiths, of Torquay, six specimens of small
Grantias, which were demgmtcd by her ¢ Grantia pulveru-
lenta, Spongia Ananas of Montagu.” The whole of these
specimens agree perfectly with the deseription of Spongia
pulverulenta as given by Dr. Grant, and with Montagu’s
description of Spongia Ananas, and the pulverulent cha-
racter was apparent on all of them; but on examining
them with a power of 130 linear, by the aid of a Lieber-
kiihn, I found the pulverulent character arose from their
being well-worn speciniens, having nearly all the pencils of
splcula so prominent in unuuured individuals of all ages
and sizes of G. ciliata broken off close to the summits of
the interstitial cells, excepting only in parts near the
basal attachment, where they had been protected from
attrition, and the ciliary defensive spicula of the mouth of
the cloaca had suffered in a similar manner. I cut up and
examined minutely the most characteristic of these speci-
mens, but I could not find the shightest structural differ-
ence between it and specimens of well-developed Grantia
ciliala, and among the numerous specimens I possess of
the last-named sponge I found several that from partial
injury presented on one side the pulvernlent character,
while on the other they were unmistakably &. ciliata.
I am therefore inclined to believe that Graatia pulverulenta
of Drs. Grant, Fleming, and Johnston, i1s but a stunted
and worn form of G. ciliata, and is, therefore, not entitled
to specific distinction.

This species runs into a great variety of forms. I
have specimens which have assumed the shape of depressed
spheres, considerably wider than they are long; others are
ovate, and some are seven or cight times their diameter in
length ; but in none of these extreme varicties of form
have I been able to detect any difference in their struetural
characters. 1In some cases the defensive spicula of the
inhalent system are rather stouter than in others, but this
is probably only an effect of locality.
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3. GRANTIA ENSATA, Bowerbank.

Sponge. Elongately oval, sessile; surface smooth, fur-
nished abundantly with large fusiformi-acerate spicula,
disposed in lines parallel to the long axis of the sponge.
Cloaca central, cylindrical, ncar](y as long as the
sponge, armed internally with spiculated, equiangular,
triradiate spicula ; spicular ray ensiform, very long;
mouth of cloaca simple, unarmed. Oscula simple,
slightly depressed, as numerons as the interstitial
cells. Pores inconspicuous. Skeleton spicula equi-
angular triradiate.

Colour.—Cream white.
Habitat.— Guernsey, Mrs. Buckland.
Framined.—In the dried state.

I am indebted to my kind friend the late Mrs. Buckland for
this new and interesting species. She found it at Guernsey,
between high- and low- water marks, parasitical on Corallina
officinalis. 1t is in size, form, and colour, so much like
Grantia ciliata that a superﬁcml observer would very pro-
bably mistake it for that species. Of four specimens in my
possession, the largest is seven lines in length and two lines
at its greatest dlambter, the smallest is three lines in length
and not quite two in diameter. All the specimens are sessile,
the base of the sponge embraeing the stem of the Coral-
lina firmly. The defensive spicular rays arming the inte-
rior of the cloaca are remarkably long ; the ray progres-
sively inereases in size from its insertion at the ‘centre of
the triradiate spiculum for about three fourths of its
length, and then gradually attenuates to its distal extre-
mity, where it terminates acutely, so that its outline is very
like that of an ancient sword.

They are all of them more or less inclined towards the
mouth of the cloaca, and their abundance and efficiency
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render the arming of that part of the sponge nnncces-
sary.

The spienlar ray is much stouter and longer than the
rays of the spiculum on which it is based. The external
surface of the sponge is strengthened and supported most
effectually by numerous very large, stout, fusiformi-acerate
spicula, which are all disposed in the direction of its Jong
axis ; they are readily to be scen by the aid of a lens of an
inch focus.

4. (GRANTIA TESSELLATA, Rowerbank.

Sponge. Elongately oval, sessile; surface even, tessel-
lated, densely hispid. Cloaca central, cylindrical,
nearly as long as the sponge ; armed internally with
spiculated, equiangular, triradiate spicula; spicular ray
ensiform, short, stout, and curved. Mouth of cloaca
armed with a thick ciliary fringe of long, rigid,
acerate spicula. Base of the ciliary fringe strength-
ened with numerous rectangulated triradiate spicula,
with the coincident radii disposed at right angles to
the ciliary spicula, and the third ray directed towards
their bascs. Oscula simple, slmhtly depressed, as
numerous as the interstitial cells. Pores inconspi-
cuous. Interstitial cells: distal terminations obtuse ;
furnished cach one with a dense corymboid fasciculus
of short acerate spicula. Skeleton spicula equi-
angulated and rectangulated triradiate ; radii attenu-
ating, stout.

Colour.—Brown.

Iabitat.—Guliot caves, Sark, Mrs. Buckland; off
Fermain Bay, Guernsey, 13 fathoms, Rev. A. M. Norman.

Lramined.—In the dried state.

1 am indebted to my kind friend the late Mrs. Buck-
land, an able and enthusiastic zoologist, for this new and
interesting species of Grantia.
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In form and size it is very like G. ciliata, but the colour
and the strikingly tessellated character of its surface at
once distinguishes it from that species. The tessellated
appearance is produced by the corymboid fasciculi of short
acerate spicula, which are based one on the centre of each
of the distal ends of the interstitial cells, and the spicula of
which diverge slightly from each other until, meeting the
apices of the adjoining fasciculi, they mutually compress
each other into four-sided fignres; but although these
bundles present so dense an aspect at their distal termina-
tions, there appears always a free space around each of
their proximal ones, by the means of which free access to
the external water is afforded to the pores after all large
extrancous matter has been separated by the distal termi-
nations of the fasciculi. The difference that exists in the
defences of the porous systems of this species and that of
Grantia ciliafa 1s very remarkable and interesting. The
same end 1s attained in each, but by completc]y 0pp051te
contrivances.

The internal defences of the cloaca are remarkably stout
and abundant. The external defensive organ also, although
apparently like that of G. ciliata, differs from it in structure
in several essential points. Thus, in G. ciliata the cihary
spicula around the mouth of the cloaca are remarkably
long, slender, and flexible, and ave, therefore, supported at
their bases by short but very strong acerate spicula; while
in G. fessellate we find the ciliary spicula stouter and very
much more rigid than in the kindred species, and there 1s,
accordingly, a total absence of the large acerate subsidiary
spicula; but as some support of the proximal ends of the
ciliary spicula appears to be still necessary, we have them
bound together at their bases, for abont one third or one
fourth of their length, by a beautiful regular interlacement
of rectangulated triradiate spicula. Ag'un, the same end
being attained in cach species by an admirable variety of
constluctlon

The whole of the spicula of this sponge are stouter in
their proportions than those of @. cifiala. 1 have seen
but two specimens of this species ; they are both of about
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the same size and proportions, and not exceeding five lines
in length and a line and a half in diameter.

Genus—LEUCOSOLENTA, Bowerbank.

1. Leucosolenia botryoides, Bowerbank.

2. — conlorta, Bowerbank.
3. - lacunosa, Bowerhank.
4. — coriacea, Bowerbank.

1. LEUCOSOLENIA BOTRYOIDES, Bowerbank:.

GRANTIA BOTRYOIDES, Fleming.
— — Johuston.
SPONGIA — Ellis and Solander.

Sponge.  Arborescent, cylindrical, slightly pedicelled ;
parietes very thin; surface smooth. Cloaca very
large, armed internally with spiculated equiangular
triradiate spicula; spienlar ray large and long, slightly
curved ; mouths of cloaca one or more, terminal,
simple, and unarmed. Oscula and pores mconspicu-
ous. Spicula of skeleton equiangular, triradiate;
radii somewhat short and stout, rapidly attenuating.

Colour —White.

Habitat.—Parasitical on fuei and zoophites, coasts of
Great Britain, abundantly, littoral and to 8 or 10 fathows.

Lramined—Alive.

I have found this species abundant in eight” or ten
fathoms at Weymonth Bay, Tenby, Torbay, and in many
other localities where T have dredged, and it is usually para-
sitical on small fuci, along with Grantia compressa and
ciliata.  When placed in a cell in a little somewhat turbid
sea water, with a power of 150 linear, the excurrent streams
are generally seen pouring forth strongly and steadily from
the mouths of the cloaca.

Tufts of this species are frequently found exceeding an
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mch in diameter ; and if these be carefully examined they
will be found to consist of numerons individuals congre-
gated together, and not of one complex sponge, as at first
qwht they might readily be thought to be. In the young
St‘{te they appear as short lll]bl'ln('hC(l cylinders, or with a
single terminal branch; others have t\Vo three, or wmore
short branches, each usunally having a terminal cloacal
mouth, but it is rather unusual to find them as much
branched as the specimens represented by Ellis and Dr.
Johnston. Ilowever much branched, there is never but
one cloacal cavity, which extends throughout the whole of
the sponge. 'The defensive radii within the cloaca are
numerous, and many of them as long as nearly half the
diameter of that or gan, and they are slmhtl) curved near
the points in the direction of its mouth. The pores may
be seen in dried specimens when viewed with a power of
about 150 linear by direct light ; but when the interior sar-
face 1is examined, either by direct light or when mounted
i Canada bal%am by transmitted ll”llt 1t 1s very difficult to
detect any regular ovifice in the form of an osculum. The
spicula of the ske]eton,as compared with thoseof Leucosolenia
conlorta, the ouly known DBntishi species with which this
sponge 1s liable to be confounded, are comparatively short
and stout, and their radii, unhke those of Z. conforta,
decrease 1'1p1d]y in diameter from the base to the apex.
Ellis’s figure of the spicula of Spongia bolryoides is very
correct.

T.EUCOSOLENTA CONTORTA, Bowerbank.

Sponge.  Sessile, a mass of contorted anastomosing fistulae ;
parietes thin ; surface smooth, with a few procumbent
acerate spicula.  Cloaca very large, continuous, armed
mternally with spiculated, equiangular, triradiate

spicula; spicular ray short, stout, slightly curved;
mouths numerous, simple, and unarmed.  Oscula and
pores inconspicuous.  Spicula of skeleton equiangular
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triradiate ; radii long and slender, attenuating very
gradually.

Colonr—\White.

Ilabitat.—Guernsey, Mrs. DBuckland; Scarborough?
Mr. Bean; Guliot Caves, Sark, J. S. Bowerbank.

Framined—In the dried state.

I am indebted to my kind friend the late Mys. Buckland
for twenty-eight specimens of this lttle species. The
largest does not exceed half an inch in length, a quarter of
an inch in breadth, and about two and a half lines in thick-
ness, and the attachment rather exceeds a quarter of an
inch in diameter. The smallest specimen is about one line
in length and half a line in breadth. The whole of the
specimens are either coating in habit or have very broad
basal attachments, or, if seated on a fine branching fucus,
mstead of being partially pedicelled after the habit of
L. botryoides, it appears always to embrace and envelop the
small branches of the fucus in its neighbourhood. The
spaces between the inosculating fistulee seldom exceed one
and a half time the diameter of those tubes, and .are fre-
quently not more than half their diameter in width, and
all the specimens in my possession are uniform in their
structure m this respect.

The mouths of the cloaca are numerous, and are usually
at the termination of short lobular projections of the sponge.
The spicular ray of the internal defensive spicula are very
much shorter m proportion than those of L. botryoides,
rarcly exceeding one fourth or one fifth of the interior
diameter.

From these and other general differences in character
from the ordinary arborescent forms of L. botryoides, 1
was at first induced to believe that this sponge might
probably prove to be Spongia complicala of Montagu; but
Mountagu’s fignre in platc ix, vol. 11, of the <T't ansactions
of the Wernerian Society,’ does 1ot represent the contorted
character of our sponge, while it is really a very charac-
teristic figure of Spongia lofryoides of Eliis and Solander,
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-or Grantia botryoides of Fleming (‘British Animals,” p. 525).
Montagu also states that the spicula of Z. dotryoides are
more than four times as large as those of his S. complicata,
while the spicula of the species under consideration are not
quite so stout at the bases of the radii, but are very much
larger than those of Grantia botryoides of Fleming, and that
author, who sent the specimens to Montagu, repudiates his
species.  Dr. Grant, who also treats of §. complicata of
Montagu in his paper “ On the Structure of some Calcareous
Sponges,” * likewise received his specimens from Dr.
Fleming. Dr. Johuston, also, with good reasons for his
conclusion, rejects Montagw’s species as but a variety of
8. botryoides. Under these circumstances I think 1t is
better to reject the term complicata, and to adopt that of
contorta for the species under consideration.

The form of this sponge is so distinctly different from
that of L. botryoides that, with the assistance of a lens of
two inches’ focus, it cannot be well mistaken for that species,
which, although they are frequently congregated in groups,
have not apparently the habit of uniting together in one
mass by inosculation, while Z. contorta always appears to
consist of a mass of contorted inosculated fistulee.  Besides
this variation in external form, there is a distinet difference
existing between the skeleton spicula of the two species, for,
although both arc equiangular triradiate, their proportions
areevery different from each other, those of Z. botryoides
being proportionally much stouter and having much shorter
radii than those of Z. conforta. 'The rays of the former
also attenuate rapidly and regularly from base to apex,
while those of the latter retain nearly the same diameter,
or are attenuated very gradually until near the apices, and
are then more suddenly acuminated, so that when the eye
has become familiarised with the two the species may be
readily decided by the forms of the spicula only. 'The
external surface of L. contorta is also sparingly farmshed
with recumbent acerate spicnla, mostly disposed in a longi-

tudinal direction, and T have never observed like spicula

on the surface of L. botryoides.
* ¢Edinb, Med. Phil Journ.,” i, 169.
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In the dried condition L. conforta and coriacea are more
liable to be mistaken for each other than the former and
L. botryoides, but the total absence of defensive spicula on
the cloacal cavity of L. coriacea readily distinguishes it
from either of the other two species.

3. LEUucosoLkN1A LACUNOSA, Bowerbank.

GRANTIA LACUNOSA, Jokaston.

Sponge.  Massive, more or less elliptical, pedicelled;
surface smooth ; fistulee tortnous. Cloaca unarmed
internally ; mouth simple, single, and wunarmed.
Pores inconspicuous. Skeleton: spicula equiangular
triradiate ; radii very slightly attenuated until near
the apices, termination rather obtuse, and a few long
acerate spicula near the base of the sponge.

Colour.—light gray or white.

Habilat.—On rocks at low water near Scarborough,
very rare, Mr. Bean; in deep water, coast of Ireland, Mr.
Hyndman ; Shetland, Mr. C. W. Peach.

FEramined—In both the fresh and the dried state.

The specimen of this sponge figured and described by
Dr. Johnston in his ¢ History of British Sponges,” p. 176,
has the body of the sponge five lines in height and two in
breadth, while a dried specimen in my possession, for which
I am indebted tc my friend Mr. Bean, has the same part
two and a half lines in height and four in breadth, the
proportions in this case being nearly reversed ; the pedicel
m both is nearly of the same height. Dr. Johnston
describes the species as “flabellate, entire or undivided, white,
greatly compressed, the sides perforated with numerous
irregularly elliptical holes or vents, so as to give a lacunose
appearance to the dried specimen; structure compact,
friable when dry; spicula all triradiate. The remarkable
character afforded by the numerons large holes in the sides,
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so unlike the faecal orifices of the other species, distinguishes
this at once, and removes the suspicion of its being a
variety of any other.”

Nearly the whole of the above description is incorrect,
the errors arising from the description having been made
from a dried and artificially compressed specimen. T have
been more fortunate in this respect than my late friend tle
author of the ¢ IHistory of the British Sponges,” having been
kindly presented with a specimen dredged in deep water
and preserved in spirit, in September, 1858, by my friend
Mr. George Hyndman, of Belfast. This beautiful little
specimen 1s based in a depression on a small fragment of
stone, the whole sponge being about six lines in height,
three lines consisting of a curved pedicel of nearly uniform
size, having a diameter of about one third of a line, and the
remainder of the body of the sponge assumes the form of a
regular ellipse, the greatest diameter of which is about a
line and a half. The body consists of numerous fistulea,
which spring from the apex of the solid pedicel and assume
a longitudinal direction, frequently anastomosing with each
other in their progress towards the distal extremity of the
body of the sponge. A portion of the fistulie of the interior
discharge their contents into a central cloacal cavity, which
1s somewhat irregular in form, and gradually increases in
its diameter from its origin at the proximal end of the
body until it reaches nearly its distal termination, where
it expands into a large irregularly conical cavity, into the
base of which the longitudinal fistulee of the surface dis-
charge themselves, and at the apex of the cone and of the
body of the sponge there is a single circular mouth to the
cloaca of about the same diameter as that of one of the
fistulee of the sponge. Isliced off a portion of a dried
specimen of the sponge in a longitudinal direction, and
thereby obtained a view of a portion of the cloaca, but I
could not detect the slightest indication of internal armature
in that organ, nor could I in any part of the sporge find a
single spiculated triradiate spiculum. Nor is there any
indication of external defensive spicula at the mouth of the
cloaca. The whole of the surface of the interior of the

3
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fistulee and central cloacal cavity is abundantly furnished
with circular nucleated cells varying in diameter from S;th
mch to ;4th inch; they are regularly dispersed, and are
seldom more than about the length of their own diameter
distant from each other. The nuclei occupy from one
third to about two thirds of the diameter of the interior of
the cell, and neither in it nor in the eell surrounding it is
there any appearance of granules. I could not detect any
of these cells in the dried specimen of the same species for
which I am indebted to my friend Mr. Bean, nor have I
ever scen similar cells in any other caleareous sponge. It
is difficult in the present limted state of our knowledge of
this tribe of sponges to determine the office of these bodies
in the economy of the sponge, but it is most probable that
they are the reproductive organs.

4. LEUCOSOLENIA CORIACEA, Bowerbanf:.

GRANTIA CORIACEA, Fleming.
=2 = Johnston.

Sponge. Sessile 1ncrusting; fistulie tortuous, anasto-
mosing ; surface smooth, parieties thin.  Cloacal
cavity continuous, unarmed internally ; mouths incon-
spicuous.  Oscula and pores inconspicuous.  Spicula
of skeleton equiangular triradiate, radii thick, apices
obtusely pointed.

Colour —Dark crimson, Mirs. Buckland; dirty bluish
gray or white, Johnston ; lemon yellow, Rev. A. M. Norman ;
deep nut brown, J. S. Bowerbank.

abitat.—Scarborough, Mr. Bean; Peterhead, Mr.
Peach ; Guernsey, Mrs. Buckland ; Berwick Bay, Johnston ;
Guliot Cave, J. S. Bowerbank; Burra-Firth Cave, Rev.
A. M. Norman:

I found this spouge by the aid of my friend Mr. Bean of
Scarborough, and [ have also rcceived it from him in the
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dried state. In both cases it was closely attached to and
coating the piece of rock on which it was seated. Mrs.
Buckland found it at Guernsey. On a small slip of paper
accompanying the specimen she has written: * What are
these Grantias, some are dark crimson when living on sponges
at low water?” Examined by the microscope in a little
water these specimens exhibit an abundance of red sarcode.
Dr. Johnston describes them as of a ¢ dirty bluish gray or
white when recent.” 'The specimens I found myself were
of a dark brown colour. It would appear therefore that
this species varies considerably in that character. The
body of the sponge is composed of tortuous fistulae anas-
tomosing in every direction, the spaces between them being
usually very much less than the diameter of the fistule
themselves. = The parieties of the sponge are thin and the
surface smooth, and I have never found more than one
form of spicula in any part, the equiangular triradiate ones
of the skeleton; these spicula are very much hike those of
L. contorta in size and proportion, but the radii are more
obtusely terminated than in that species.

The cloacal cavity is continuous and totally without
defensive spicula, and by this character the species may
always be distinguished from Z. conforia.

Dr. Johnston in treating of this sponge says, “There are
no frecal orifices.”” 1 have carefully examined a considerable
number of specimens with a microscopic power of 160,
but have been unable to detect any of the mouths of the
cloaca, and attribute this failure to the habit of the animal
of closing those orifices at the approach of danger, or while
in a state of inaction, and the total absence of internal
defensive spicula, would seem to indicate the existence of
such a power for its protection from its enewmies. In Z.
conlorta the mouths of the cloaca are at the distal ends of
tuberous projections of the sponge, some of these appear
fully open, others with a very small orifice apparent, while
others are entirely closed, and in this condition no arrange-
ment of the skeleton spicula different from that of other
parts of the sponge is apparent that would indicate the
place of the mouth of the cloaca; and this way very
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probably be also the case in L. coriacea, which in the
structure of its parieties very closely resembles those of
L. contorta.

Montagu’s description of his Spongia coriacea applies
very much more correctly to a small specimen of Raphyrus
Griffithsii of this work than to the calcarcous species de-
scribed above.

This sponge has been found as far north as Davis's
Straits by Dr. Walker, who presented a specimen of it to
Professor Dickie of Queen’s College, Belfast, from whom 1
received it for examination in the autumn of 1858. 'The
specimen differed in no respect from those which I have
received from Guernsey.

Genus— LEUCONIA, Grant.

1. Leuconia nivea, Bowerbank.

Do —  fistulosa, Bowerbank.
3. —  pumila, Bowerbank.
1. LeucoNia N1vEa, Bowerbank. .

GRANTIA N1VEA, Fleming.
= —  Joknston.

Sponge. Sessile, massive or coating; surface lobular or
crested, smooth. Cloace numerous, mouths simple,
armed internally with very large and stout equiangular
spiculated triradiate spicula, radii attenuated. Mem-
brane of cloaca furnished abundantly with unicurvo-
cruciform spicula.  Oscula numerouns, simple, dis-
persed over the surfaces of the cloace. TPores minute.
Spicula of skeleton equiangular triradiate, very variable
in size and stoutness. Spicula of interstitial and
dermal membrane small, acerate; and minute attenuato-
spiculated triradiate spicula; spicular ray short, basal
rays tripodate.
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Colour.— White.

Habilat.—Scarborough, Mr. Bean; Guernsey and Sark,
Mrs. Buckland, and J. S. Bowerbank.

FEramined—In the dried state.

The specimens of this sponge, which I have received
from my friend Mr. Bean, of Scarborough, are thin, with
sinuous crests running over the surface, on the highest part
of which are the mouths of the cloacee. Those from my
late friend Mrs. Buckland, and also those 1 have found,
were from the Guliot Caves, Sark, and other localities in
the Channel Islands; these specimens are more massive,
and the surface is furnished with from one to seven or
eight conical lobes, each terminated by the mouth of a
cloaca. The cloacee are separate and distinct organs, at
the base of each there is usually the terminations of one or
more large excurrent canals; and on all parts of the walls
of the cloaca there are numerous dispersed oscula. The
defensive spicula of the parieties of the cloacee are remark-
able, and disproportionately large. The equiangular tri-
radiate bases are buried deep in the interstitial tissues,
while the spicular rays passing through the walls of the
cloaca project for about half or two thirds their length into
its cavity, presenting a formidable array of weapons to
greet any intruder, while the basal radii perform an im-
portant part in strengthening the skeleton. The basal
radii of some are nearly approaching to the rectangular
form, but the normal form is equiangular.

"The unicurvo-cruciform spicula abound on the membranes
lining the cloace of the sponge. Their axial radii are dis-
posed very nearly in the direction of the long axis of those
organs, and the curves formed by the lunate radii always
have their points towards the mouth of the cloaca. They
are always lying on one of their flat sides, and when undis-
turbed 1 have never scen any one of the radii projected
out of the plane of the membrane on which they are re-
posing. The apical ray often projects for the whole of its
length over the margin of the terminal orifices of the inter-
stitial excwurrent canals, so as to appear to perform the
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office of a defensive spiculum, but as we find no similar
projection of defensive spicula on the opposite side of these
terminal orifices, it is evident that this position is accidental
rather than premeditated. I could not find any of these
spicula on the interstitial membranes of the sponge, between
the lining membrane of the cloaca and the dermal mem-
brane.

The pores are minute and are best seen by direct light
with a power of about 160 linear. They are situated in
the areas of the dermal membrane, which are formed by
the network of equiangular triradiate spicula, by which 1t
is supported ; every area has mot a pore, but sometimes
one large area will have two or three, but one is the more
usual number.

The triradiate spicula of the skeleton are very variable
in size and strength; some of them are quite as large as
the triradiate bases of the large defensive spicula of the
cloaca, and these are placed along with the basal portions
of those spicula, about midway between the dermal mem-
brane and the parieties of the cloaca; while the rest of the
skeleton spicula do not exceed in size the ordinary dimen-
sions of those of the whole tribe of such sponges.

The dermal and interstitial membranes abound in small
acerate tension spicula, and with minute, attenuated, spicu-
lated triradiate ones. The spicular ray rarely exceeds in
length a third or a fourth of the length of one of the basal
radn, and the basal rays are not, as it is usually the case,
in the same plane, but are projected backward in an equal
degree, forming, as it were, a tripod support to the spicu-
lar ray.

The sponge does not appear to attain a greater size than
about one and a half or two inches in diameter; the speci-
mens from Sark and Guernsey are smaller than those from
Scarborough in diameter, but very mach more lobular and
elevated.
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2. LrucoN1a riIsTuLOSA, Bowerbank.

GRANTIA FISTULOSA, Jokuston.

Sponge. Tistular, sessile ; surface hispid, with large, stout,
fusiformi-acerate spicula.  Cloaca single, central,
cylindrical, nearly as long as the sponge ; armed in-
ternally with spiculated equiangular triradiate spicula ;
spicular ray attenuated ; mouth of cloaca simple or
very slightly fringed with short, slender, acerate spi-
cula. Oscula simple, numerous, disposed irregularly
over the surface of cloaca. Pores inconspicuous.
Skeleton spicula.  Large, stout, fusiformi-acerate;
equiangular triradiate, radii attenuated, long, and
slender; and slender rectangular triradiate spicula;
coincident radii very long, angulating ray very short.

Colour—Pure white alive ; cream white dried.
IHalitat—Plymouth, Mr. John Howard Stewart; off

Saint’s Bay, Guernsey, Rev. A. M. Norman.
Lzamined—In the dried state.

I am indebted to my late friend Mr. John 1loward Stewart
of the Royal College of Surgeons, for the loan of two
specimens of this sponge. He found them on the rocks
of the Eddystone Light IHouse at low water. ‘The largest
one is two inches in length, and seven lines in width, at
about one third its height from the base. It is somewhat
compressed, and is irregular in form, one side being straight,
while the other is sinuously curved. The other specimen
is one inch and a quarter long, nearly cylindrical in form,
but curved to about the fifth part of a circle. I have also
a specimen that was presented to me many years ago by
my late friend Professor Edward Forbes, who could not
recollect the locality. It is two inches and two lines long,
four lines at its greatest diameter; is ncarly cylindrical
and is curved into a slightly sigmoid figure.
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From the description given by Dr. Johnston, in page
181 of his ¢ History of British Sponges,” of Grantia fistu-
losa, there 1s little room to doubt that the sponge sent to
him by Mr. William Thompson, and those found by my
friends Mr. Stewart and Professor Forbes are of the same
species ; but from the structure of the latter specimens, it
is quite certain that they cannot be considered as Grantias
according to the structural limitations of that genus.

In Mr. Stewart’s and Professor Forbes’s sponges, there is
not the slightest indication of the large, regular, intersti-
tial cclls that radiate from the central axis of the sponge
m G. ciliata or compr essa ; although there is a large cen-
tral cloaca as in those species. On the contrary, the whole
of the walls of the animal closely resemble a halichondra-
ceous sponge in structure, and is permeated as in that tribe
by numerous contorted canals, the excurrent orifices of which
are at the inner surface of the sponge; which forms one
great cloacal cavity as in the true Grantins. 1 have, there-
fore, referred these sponges to the new genus Leuconia.

The spicula with which the external surface is armed
are very stout and strong, but not so very numerous; they
are similar in size and strength to the large fusiformi-
acerate ones, which are 1ecumbent principally in alongitu-
dinal direction at the surface of the sponge, but the defen-
sive ones are considerably longer of the two.

The principal part of the skeleton is constructed of the
slender equiangular triradiate spicula, and the rectangular
triradiate ones are found more especially at the outer sur-
face, and also near the mouth of the cloaca, where they are
dlsposed with the long coincident radii most frequently at
right angles to the louo axis of the sponge, and the angu-
]atlncr ray pointing backwar ds, thus forming a strong but
llght and elastic interlacing structure.

The cloaca is very capacious and abundantly armed with
spiculated equiangular triradiate spicula ; the-spicular ray
being long, slender, and gradually attenuating, and they
are all %hohtly curved in the direction of the mouth of the
cloaca.

The slender acerate spicula forming the very meager
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ciliary defensive sponge, are very short and few in number.
The pores in Professor Forbes’s sponge are barely visible
with the aid of a two inch lens. The oscula are very nu-
merous and minute, but they are visible to the unassisted
eye in dried specimens.

From the difference in the form and size of the speci-
mens under consideration, it would appear that this spectes
1s subject to much variation in hoth of these characters.

Since the above was written, my friend the Rev. A. M.
Norman has taken fourteen specimens of this sponge off
Saint’s Bay, Guernsey, in 1865, several of them rather
exceeded two inches in length, and three of them did not
exceed seven lies in length, with a proportionate decrease
of diameter, the others were intermediate between the two
extremes ; in every other réspect they agreed perfectly with
the two specimens previously described.

3. Lruconia puMiLA, Bowerbank.

Sponge.  Sessile, elongo-oval, surface smooth ; oscula
stmple, on the parictics of the central elongated
cylindrical cloaca. Internal defensive spicula, spicu-
lated, equi-angular, or rectangular triradiate spicula;
spicular  ray short, attenuated. Cloaca cylindrical,
extending from the base to the distal end of the
sponge, month simple, membranous, thin. Pores in-
conspicuous.  Sketeton spicula equi-angular, trira-
diate, very large and strong, variable in their propor-
tions. Interstitial membranes. Spicula equi-angular,
triradiate, small and slender.

Colour —Cream white, alive and dried.
Ilabitat —Guernsey, Rev. A. M. Norman.
Lzamined—In the dried state.

Four specimens of this sponge were obtained by the
Rev. A. M. Norman while dredging in company with
Mr. Jeffreys, off Guernsey. 'The largest does not exceed
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eight Iimes in length, by not quite two lines in greatest
diameter, and the smallest measured four Iines in length,
and one, greatest diameter. The form and general aspect
of the sponge is very like that of a young speeimen of
L. fistulosa, but the total absence of hispidation, and the
very large size of the surface spicula renders them readily
separable by the aid of alens of two inches focns. The
surface as well as the whole substance of the sponge 1s
formed by a strong interlacing of exceedingly large trira-
diate spicula, the space covered by many of them being
quite equal to half the greatest diameter of the sponge.
These spicula vary to a considerable extent in their propor-
tions, apparently in aecordance with the necessities of their
sitnation, and at the surface they frequently have one ray
much longer than either of the other two, and in this case
the elongated ray usually runs in the direction of the
long axis of the sponge; besides these large and strong
spicula, there is no indication of surface armature. The
internal defensive spicula are not very numerous; the
spicular ray is equally attenunated, and usually not more
than about half the length of ecither of the others. 'The
mouth of the cloaca is composed of a thin membrane
strengthened and supported by slender rectangulated tri-
adiate spicula, the margin being nearly purely mem-
branous. The interstitial membranes are abundantly fur-
nished with small equiangular triradiate tension spicula,
disposed without any appearance of regularity.

Genus—ILrucoGYpsiA, Bowerbank.

1. Lrvcocyrsia Gossui, Bowerbank.

Sponge. Massive, sessile; surface smooth; oscula ter-
minal, sligl |tly fistulose. Pores ineonspicuous. Dermal
membrane pellucid, furnished with a minute, irregular
reticulation of small cquiangular triradiate qplculn, “Wwith
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attennated radii. Skeleton, interstitial cavities rather
large, irregularin form. Excurrent canals large, rather
numerous, congregated near the middle of the sponge ;
their parieties abundantly armed with stout, spiculated,
equiangulated triradiate defensive spicula; spicular
ray large and stout; and also with slender rectangu-
lated triradiate and spiculated rectangulated triradiate
spicula ; rectangulating rays short and slender. Spi-
cula of the skeleton eqnnnrruhted attenuated, trira-
diate, large and stout; and a few very large and stout
fusiformi-acerate spicula.  Interstitial membranes
pellucid, aspiculous.

Colour.—Cream white.

IHabitat.—Torquay, Mr. Gosse; Guliot Caves, Sark,
J. S. Bowerbank.

Framined.—In the dried state.

I am indebted to my friend Mr. Gosse for having called
nmy attention to the differences in external characters of
this species and similar sized specimens of ZLeuconia nivea.
A slight microscopical examination of the specimens he
sent me, sufficed to convince me that they were not only
different as species, but that they were also members of a
different genus, being the only Dritish representative of
the genus Leucogypsia; and on examining a considerable
number of specimens of Zexconia nivea that 1 had collected
from the Guliot Caves in Sark, I found among them four
fine specimens of Mr. Gosse’s sponge which 1 had over-
looked amidst the abundant spoil of those prolific caves.

The form of Zeucogypsia Gossei 1s massive, with a ten-
dency to clongate upward in the larger specimens, which
sometimes attain the height of an inch and a half, and at
the distal extremity the oscula are usually found, some-
times as simple orifices, and at others as slightly elevated
simple tubes, about half the height of their own diameter.
The colour and variable form and size of these sponges
renders them very liable to be confounded with Zewconia
nivea by a hasty observer. The spicula of the dermal
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reticulation are very small in comparison with those of the
skeleton, their spread being not more than about one fourth
part that of the latter, and the radii are slender and deli-
cate m proportion to their diminished size. The interstices
of the network are small in proportion, about equal in their
area, but irregular in their form. The excurrent canals
are variable in size, but usually rather large, and they are
urregularly congregated about the middle of the sponge.
They originate near its base, and gradually increase in
diameter as they progress in nearly straight lines to its
distal extremity ; occasionally, but rarely, a canal may be
observed to emerge in a lateral direction. The parieties of
these canals are amply provided with defensive spicula;
they are of threc descriptions. The normal form is that
of a stout equiangular spiculated triradiate spiculum ; the
spicular ray is not so long as either of the other rays, but
1s stout and usually slightly curved towards the oscular
orifice. The other two forms may be considered as sub-
sidiary defences ; they are spiculated rectangular triradiate,
aud simple ‘rectangular triradiate; the rectangulating ray
m both is very short, usually not exceeding about one
fourth the length of either of the other rays. 'The defen-
sive organ in the first of these two forms is the spicular
ray ; in the second, it is the short angulating ray of the
spiculum, the two long rays being usually disposed in a
line with the long axis of the canal, while the short angn-
lating ray is projected at about right angles to the surface
of the canal; both these forms are much more slender
than the equiangular defensive spicula, which are of about
the same size as those of the skeleton. Immediately
beneath the surface of the sponge there are very large
fusiformi-acerate spicula disposed singly at nearly equal
distances from each other, and in lines at right angles to
the surface. Their diameter 1s three or four times that of
the largest sized skeleton spiculum, and their length at
least twice as great as the space embraced between any
two of their angulating radii. Their distal apices do not
appear to pass through the dermal membrane, but are
usually slightly below it. A few of these large spicula
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are found more deeply imbedded in the sponge ; they may,
therefore, be considered rather as subsidiary skeleton spicula
than defensive ones. The interstitial membranes are abun-
dantly present, they are thin and pellucid, and do not present
the slightest indications of tension spicula.

Orper I1I.—SILICEA.
Genus.—Guropia, Lamarck.

Gropia ZErLANDICA, Joknston.

ALCYONIUM CYDONIUM, Jameson. Wern. Mem., 1, 563.
CypoN1uM MULLERI, Fleming. Brit. Animals, p. 516.

Sponge. Massive, sessile ; surface even, strongly hirsute,
with large fusiformi-acerate and fusiformi-acuate spi-
cula projected at right angles to its plane. Dermal
membrane thin, translucent, spiculous, spicula atte-
nuato-stellate, abundant. Connecting spicula attenuato-
patento-ternate, stout; and attenuato-recurvo-ternate,
long, and slender, with rarely, slender porrecto-ternate
spicula. Oscula dispersed, or occasionally congregated.
Pores inconspicuous, minute, dispersed. Skeleton
spicula fusiformi-acerate, large. Spicula of the inter-

3 stitial membranes attenuato-stellate, variable in size;
and also acerate, small, and slender. Gemmules
globose, slightly depressed.

Habitat—Island of Fulah and Unst. Jameson.
Cape of Good Hope? Fleming.

Colour.—Cream yellow.

FEramined.—In the dried state.

The first record of this species 1s in Dr. Jameson’s list of
Scottish vermes, ¢ Memoirs of the Wernerian Nat. Hist.
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Society,” vol. i, p. 563, where, under the head of Aley-
onium, it is simply vecorded as ‘4. cydonium, Island of
Ifulah and Unst.”  Dr. Fleming, in his ¢ History of British
Animals,” p. 517, has described the sponge, and has
lelmcd the specific name into a generic one, and given it
a new specific one, designating it Cydoniuimn Mulleri.  Dr.
Johnston, in his ‘ History of British Sponges,” has correctly
referred the sponge to Lamarck’s previously established
genus Geodia (‘Anim. S. Vert.,” 2nd edit., i, p. 593),
but has changed the specific name to Zetlundica, apparently
from being satisfied that Muller’s dleyonium cydonium was
really 4. digitatum of Ray and Linnaus.

I am much indebted to Dr. Fleming for kindly sending
me the type specimen for examination. It is an irregular,
tuberous mass, the greatest diameter of which is two and a
half inches, with several large and deep depressions, one of
which is an inch across, and three fourths of an inch in
depth, forming, when it stands on the cut base, a deep
arched cavern in its substance. On each side, near the
base of the walls of the cavern, there is a smcrle large
osculum, the eighth of an inch in dlameter and onc of them
has the membrane closing it remaining in a partial state
of contraction, protruding, and exhibiting a central orifice
about one sixth of a line in diameter, and near the greater
one there 1s an irregular group of smaller oscula, and a few
others, similar to the latter, ave visible in the other depressed
portions of the sponge. The true base of the sponge has
been destroyed. In some of the natural depressions on
the surface of the sponge there are the remains of large
fusiformi-acuate spicula, those protected portions of the
surface having cvidently been quite hirsute with them.
"The upper portion of the specimen 1is thickly studded with
minute stellate depressions or pits ; this pitting of the sur-
face 1s caused by the contraction and depression of the
dermal membrane, immediately above the distal orifices of
the intermarginal cavities.  Dr. Johnston says of the crust
that it is “dimpled in some places with numerous pores
placed pretty closely together, and large enough to be visible
with the naked eve.” 'These orifices are not the pores, but
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they are the intermarginal cavities which receive the minute
streams from numerous pores situated immediately above
and within a short distance of them; the true pores per-
forating the dermal” membrane are too minute to be visible
without the assistance of considerable nicroscopic power.
In the dried specimens these “ dimpled” depressions of
Dr. Johnston, or stellate orifices of Dr. Fleming, have the
appearance of forming a well marked character of the sur-
face, while, in_truth, I believe they are not visible on the
surface of the sponge in its natural condition before it is
dried ; at least this is the case with G. Barre/tii. In the
dried specimen they are apparent, but not in the slightest
degree visible n any part of the same specimen that was pre-
served in salt and water while fresh from the sea; we may
therefore reasonably conclude, that they do not form a
character applicable to the description of the species.

In the present condition of the spouge the villous cha-
racter described by Dr. Fleming is not in the slightest
degree apparent, excepting in the depressed parts before
mentloned, but if we examine a section of the sponge at
right angles to its surface, we find that remains of large
spicula passing entirely through the crustular dermis are
abundant ; they originate at a short distance beneath the
inner surface, pass through the crustular mass, and project
at least half their length beyond its outer surface. In its
natural condition 1t would therefore be decidedly hirsute.
There are also a few small acerate spicula at right angles to
the surface, but these rarvely project beyond the dermal
membrane, and are not sufficiently long to reach the inner
surface of the crust.

Wliere there are any remains of the dermal membrane it
is profusely furnished with attenuato-stellate spicula, the
same as those of the sarcode, but its dilapidated condition
afforded very unsatisfactory 111f01mat1011 regarding the pores;
apparently thev are equally dispersed over its surface.

The connectm0 spicula are of two distinet forms, and are
very large and lonﬂf The attenuato-expando-ternate ones
are very stont and %tmnrr the triradiate heads of this form
are generally parallel to cach other at the base of the
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crustular dermis, and are slightly imbedded in its substance,
while the attenuato-recurvo-ternate ones are less regularly
disposed. The heads of some of these are intermixed with
those of the expando-ternate ones at the inner surface, but
a considerable number of them project their triple hooks
deep into the substance of the crustular dermis, and occa-
sionally almost reach the outer surface. 'The shaft of this
form of spiculum is very slender compared with its length,
which is greater than that of the expando-ternate ones, while
the diameter is not above one fourth that of the latter;
the shaft is also frequently flexuous. Occasionally, but
very rarely, we find a specimen of porrecto-ternate spiculum
mingled with the recurvo-ternate omes. The fusiformi-
acerate spicula of the skeleton are large and strong; their
greatest diameter is not quite so much as that of the
expando-ternate ones. 'The interstitial membranes are very
abundant, they are of uniform texture, and, when free from
sarcode, very pellucid. The type specimen has the mem-
branes abundantly coated with sarcode, amidst which are
numerous small, lentiform cells, ;:th of an inch in diameter.
I did not detect these bodies in a specimen in my pos-
session in which the sarcode is mot mnearly so abundant,
probably from its having been cleaned by soaking in fresh
water. The attenunato-stellate spicula of the sarcode are
abundantly dispersed over the membranes ; they are very
variable in size, some not exceeding, from point to point of
the rays, ..th of an inch, while others attain an extreme
diameter of ;Lth of an inch ; the radii of the largest of them,
beneath a linear power of 660, exhibited a tendency to be
incipiently spinous. The gemmules are uniformly globose ;
an average sized one measured ;%,rd of an inch in diameter.
I did not observe any of them in a young and productive
state in the crustular dermis, but in those which were im-
bedded near the centre of the substance of my own specimen
there were a considerable number in the young state having
the opaque nucleus in the centre. This specimen I obtamed
from Mr. James de C. Sowerby; he has no recollection of
its history, but says he had various specimens, many years
since, from a man who used to collect for Colonel Montagu.
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As T received at the same time a specimen of Zethea lyn-
curiuwm, and the type specimen of Spongia pulchella, Johnston,
described in the ¢ British Miscellany,” it is very probable
that Mr. Sowerby had it from the man to whom he alludes,
and that its locality was probably either Shetland or the
Orkney Islands. It has the form of rather less than half
of a depressed turnip. ‘I'he section is two and three quarter
inches in length and one and a half in height, and from
the flat section to the furthest part of the opposite curve it
measures one inch. It agrees completely in its organic
characters with the type specimen.

When Dr. Fleming favoured me by sending to me the
type specimen of his Cydonium Mulleri, he sent with it
two other specimens ; one of them is labelled, « From the
Island of Dominica, in the West Indies,” and proved to be
Geodia gibberosa, of Lamarck; the other was labelled,
“From the Cape of Good Hope.” In thisspecimen I have
been unable to disecover such organic difference as to entitle
it to be considered distinct from G. Zetlandica. It is
two and a half inches long, two inches broad, and one inch
in height. The dermal membrane is entirely destroyed by
washing or maceration, and nearly all the sarcode is removed
from the sarcodous membranes by the same cause. There
are hirsute spicula very closely set and numerous on some
parts of the depressions on the surface, protruding nearly
the eighth of an inch, and in other parts of the sponge,
where none of them appear above the surface, their remains
are equally abundant when a section at right angles to the
surface of the sponge is observed by the microseope, and it
is therefore evident that at one period of its existence it was
hirsute on all of its external parts.

At the bottom of two deep, funnel-shaped depressions on
the sponge, completely obscured by the great hirsute spicula,
there appeared to be single oscula; these orifices were
about the size of the large ones in Dr. Fleming’s specimen
of C. Miilleri (Geodia Zetlandica), but 1 could not detect
smaller ones, either single or in groups, on any part of its
surface, in consequence of the uncertainty induced by the
total destruction of the dermal membranes. Some parts of

4
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the surface exhibited stellate pittings very like those on the
type specimen of C. Mulleri, but as these are only an acci-
dental character, arising from contracting the tissnes by
drying, there 1s not much value in their stellate appearance.
The form and proportion of the spicula and gemmules of
all parts of the two sponges coincide; the only difference
that I could note was that the hirsute spicula penetrating
the crust of the Cape specimen were more numerous in a
section examined than they appeared to be in a similar
section from Dr. Fleming’s British type specimen; an
amount of difference that would probably be found to exist
in different parts of the same specimen. I cannot, there-
fore, do otherwise than conclude, that they are the same
species, notwithstanding the great differences that exist in
their localities.

The history of this sponge presents a singular sequence
of errors. In the first place, Muller is distinctly wrong in
the designation of his species, which undoubtedly is A/cy-
onium of Ray and Linnezeus. Professor Jameson, perhaps
misled by the stellate mantlings on the surface, believed the
sponge from “ Fulah and Unst” to be the same as Muller’s
specimen, and an Alcyomum Dr. Fleming, at the time of

the publication of his ¢ British Animals,” appears to believe

it to be not an Alcyonium, but still identical with Muller’s
specimen, and accordingly gives it both a new generic and
specific name. At last Johnston, seeing that it is not the
type of a new genus, sinks both Dr. Fleming’s generic
and specific names, and correctly assigning the specimen to
Geodia, renames 1t Zetlandica.
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Genus, PaciyMaTISMA, Bowerbank.

1. Pacaymarisma Jounsronia, Bowerbank.

HavicaoNDRIA JoHNsTONIA. Trans. Mie. Soc. London, vol. i, p. 63,
L. vi.

p
= — Johnston. Hist. Brit. Sponges, p. 198.

Sponge.  Massive, sessile; surface smooth, undulating
mto ridges. Oscula simple, congregated on the ecle-
vations. Pores inconspicuous. Dermis crustular,
filled with ovaria: dermal membrane pellucid, abun-
dantly spiculous ; spicula fusiformi-cylindrical, tuber-
culated, minute. Intermarginal cavities immersed in
the dermal crust, separate, symmetrical, sub-cylin-
drical, valvular at proximal end. Connecting spicula,
attenuate or cylindro-patento-ternate, radii variable in
form and proportions. Skeleton, spicula cylindrical,
variable in form and proportions. Spicula of sarcode
attenuato-stellate, radii incipiently spinous, rarely fully
spinous, or obtuse. Ovaria oval, depressed.

Colour —Littoral specimens, light to dark slate gray.
Deep seca specimens, pink or red. Capt. F. W. L.
Thomas, R.N.

Habitat.—Rocks between high and low water mark,
Torquay, Guliot Caves, South Coast of Ireland, Bower-
bank ; Orkney Islands, 35 fathoms, Capt. F. W. L.
Thomas, R.N.; Wick, Scotland, C. W. Peach.

Framined.—1In the live state.

I described this sponge in a paper read before the
Microscopical Society of London, November 24, 1841, from
specimens which I found attached to the rocks between
high and low water marks, and designated it Ialickondria
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Jolnstonia, but having subsequently consulted with my
friend Dr. Johnston, of Berwick-on-Tweed, on the pro-
priety of making it the type of a new genus, I afterwards
named it Pachymatisma.

The outer surface of the crustular dermis is quite smooth ;
those parts of it in littoral specimens which are most
exposed to the hight, are of a dark gray colour, sometimes
approaching black, while the marginal portions near the
base are frequently of so light a gray as to be nearly white.
The interior substance is of a dull yellow colour, firm i
texture, and very much resembling the crum of bread in
appearance.

The thickness of the dermal crust varies from a quarter
to half a line. It is composed of ovaria, closely embedded
in membranous structure; the greater portion of them
appear to have ejected their prolific contents and become
solid, but near the surface single specimens or small groups
are filled with this substance. Intermixed with the ovaria,
there are also frequently to be observed round siliceous
molecules, of about the same diameter or rather less, than
that of the adjoining spicula.

The dermal membrane is thin, and abounds with short,
stout, fusiformi-cylindrical spicula, which are more or less
irregularly tuberculated ; they are also dispersed abun-
dantly on the membranes throughout the whole of the
crustular dermis, and are found occasionally in the sarcode
of the interstitial membranes, lining the excurrent canals.
Their average dimensions are, length Lth in., diameter
=th inch.

There is great variety in the form of the spicula, espe-
cially in those connecting the crustular dermis with the
body of the sponge. The normal form of the connecting
spicula appears to be attenuato-expando-ternate, the radi
being more or less acutely terminated, and having a long
attenuating shaft terminating acutely. In other cases they
are cylindro-expando-ternate, and frequently very stout in
their proportions; and between these two forms every
imaginable variety and malformation may be found, the
radit being frequently bifurcated or contorted to a great
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extent. The ternate terminations are embedded in the
muer surface of the crustular dermis, and the shaft passes
into the body of the sponge beneath, at right angles to the
surface, thus securely bracing the two parts of the sponge
together, and forming areas for the valvular proximal
terminations of the intermarginal cavities. The oscula
frequently assume a linear arrangement on the elevated
ridges of the surface. In the live state they are even with
the surface of the sponge, and are furnished with a mem-
branous veil, which apparently has the power of contrac-
tion, so as to entirely close the osculum at the will of the
animal. In the dried condition they are frequently sur-
rounded by a slightly elevated ring, arising from the
contraction of the membranous veil in drying. They are
very numerous, but rarely exceed the eighth of an inch in
diameter.

In the living condition, the pores are not visible to the
unassisted eye, but in the dried state they are very distinctly
to be seen. They are very numerous, and occupy every
part of the surface, excepting in the immediate vicinity of
the oscula, near which they appear to be smaller than they
are in the more distant portions of the space intervening
between the groups of those organs. 'T'ie normal formn of
the skeleton spicula is regularly cylindrical, with hemi-
spherical termination of the same diameter as the shaft,
but sometimes one or both of the terminations will be in-
creased in diameter, so as to become sub-clavate, and at
others, if it were not for the sub-hemispherical terminations
of the lesser end, the form would be completely acunate ; or
we find the terminations sub-hemispherical and the shaft
fusiform, to a considerable extent.

The arrangement of the interstitial membranes in the
body of the sponge is strikingly similar to the mode of
disposition of the membranous structure in the human lung
when in a state of distension, and like it, they form the
walls of continuous, irregular, and very much contorted

cavities. 'When free of sarcode by maceration, they are
thin, transparent, and destitute of splcula In the living
state the sarcode is in great profusion, and it is furnished
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abundantly with stellate spicula, and sparingly with the
minute and irregularly fusiform ones which abound in
the dermis.

The stellate spicula are dispersed in considerable numbers
in that substance ; they are remarkably large in comparison
with those of Geodia ; an average-sized one measured z,nd
of an inch between the extremities of the radii, which vary
in number from three to ten or twelve. The ovaria
vary considerably in their proportions, those in a normal
condition are from one and a half to two diameters in
length ; an adult average-sized one measured, length o;th
inch, diameter ;ird inch. In their natural state, when
viewed by direct light, they appear of the same colour as
the surrounding tissues, but when viewed as transparent
objects, the fertile ones present a dark central nucleus,
varying considerably in size in different specimens, and in
such ovaries the distal apices of the specula composing the
shell are usually acute, or more or less rounded, while in
the perfectly adult and fully developed ones, these ends of
the spicula have a truncated angulated form, and the surface
of the ovary has a smooth and even appearance, instead of
being composed of sharp projecting points, as in the young
and incompletely developed ones. After the discharge of
their contents, the central cavity becomes filled up by a
further development of the spiculainwards, and the process
is also frequently continuned in an outward direction, until
the surface becomes tuberculated and distorted in a very
remarkable manuer.
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Genus—EcIioNEM1A, Bowerbank.

1. Zeionemia compressa, Bowerbank.
2. - ponderosa, Bowerbank.

EcroNeMIA coMpRrESSA, Bowerbank.

Sponge. Elevated on a short compressed pedicel, mass
much compressed, swmface even, smooth. Oscula
simple, dispersed, small. Pores inconspicuous. Dermal
membrane abundantly spiculons; tension spicula
acerate or inflato-acerate, entirely incipiently spined,
rather slender, numerous ; retentive spicula attenuato-
stellate, large; and elongo-attenuato stellate, small,
and very numerous. Connecting spicula attenuato-
patento-ternate, radii long and rather slender, shaft
rather short. Skeleton. Spicula acerate, rarely acu-
ate, large, and long. Interstitial membranes abun-
dantly spiculous; spicula the same as those of the
dermal membrane.

Colour.—Light gray.
Habitat.—Shetland, Mr. C. W. Peach.
Eramined.—1In the dried state.

I am indebted to my friend Mr. Peach for this interesting
specimen ; the first British species I have seen of the
genus. It was dredged by Mr. J. Gwyn Jeffrey, in 1864,
and preserved for me by the donor, who accompanied the
expedition. The sponge is in excellent preservation.

It is three and half inches in height; two and three
quarters in breadth, within about an inch of the distal
extremity, and its greatest thickness is about four lmes ;
the height of the pedestal is three fourths of an inch, and
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its breadth nearly the same; and there are two lateral lobes
of the sponge, which each extend downwards to about half
the length of the pedestal, their inner margins being nearly
m contact with its thin edges.

The most distinctive characters in this species are those
of the spicula of the dermal and interstitial membranes,
and the tension spicula especially so; the incipient spina-
tion is common to them all, but the central inflation of
the shaft is not equally prevalent ; the greater number of
them, perhaps, may be said to be deficient in that character,
while in the other portion it is well developed, and always
near the middle of the shaft. In many parts of the mem-
branes, they are exceedingly numerous, and are always
irregularly dispersed. The difference between the larger
and the smaller stellate spicula in size is very considerable ;
the former are usually simply stellate or slightly elongated,
while the latter appear always to be decidedly elongo-
stellate. A satisfactory definition of these spicula requires
a linear power of five or six hundred.

The connecting spicula are not very numerous, and are
samewhat variable in size, their radil are often quite half
the length of the shaft. I could not detect any recurvo-
ternate spicula among them.

2, EcioNEMIA PONDEROSA, Bowerbank.

Sponge. Sessile, massive, lobate ; surface smooth. Oscula
simple, dispersed. Pores inconspicuous. Dermal
membranc abundantly spiculous; tension spicula
acerate, large, and long, dispersed ; retentive spicula
elongo-stellate, very numerous, minute; and also
attennato-stellate, small, few in number. Connecting
spicula furcated attenunato-expando-ternate, furcations
of the radil recurvate ; shafts rather short. Skeleton,
spicula  very abundant, acerate, large, and long,
irregularly disposed. Interstitial membranes; tension
spicula same as those of the dermal membranes; and
doliolate eylindrical spicula, both few in number;
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retentive spicula same as those of the dermal mem-
brane, few in number.

Colour.—Alive ; dried, nut brown.
Habitat.—Guernsey, Rev. A. M. Norman.
Framined—In the dried state.

The spouge in its present condition is three inches in
height by about two inches in its average diameter; at
about two thirds of its height, it divides into two large
rudely conical lobes, terminating obtusely, each being
about an inch in height. My friend the Rev. A. M. Norman
informed me that when fresh from the sea it was very
much larger than it is in its dried condition ; that it was
very ponderous and fleshy, and it was with great diffi-
culty he succeeded in drying it, in the course of which
operation it was exccedingly fetid. The dermis has a
dense appearance in consequence of the abundance of the
dark purple coloured sarcode with which it is lined, and the
profusion of spicula embedded in it. The tension spicula
are very numerous, irregularly disposed, and cross each
other in every direction. They are rather less in diameter
than those of the skeleton, but in every other respect they
closely resemble them. The retentive spicula are remark-
able from the paucity of spines at the middle of the shaft,
so that in many instances they very closely simulate the
rotulate form; they arc exceedingly numerous and very
minute, requiring a microscopic power of 700 or 800
linear to render them distinctly to the eye. The attenuato-
stellate spicula, although small, are very much larger than
the elongo-stellate ones. The connecting spicula vary con-
siderably in size, but when fully developed they are large
and strong, but rather short in the shaft; the recurvations
of the furcations of the apices of the radii of the expando-
ternate terminations are usnally at the bases of the forks,
and they are abruptly and strongly produced. When per-
feetly developed, these spicula are symmetrical in form, but
they are subject to frequent malformations of the radii.

The interstitial membrancs are very abundant, and the
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spaces numerous and small ; the acerate retentive spicula are
few in number, the abundance of the skeleton ones ren-
dering their presence to a great extent unnecessary, and
a few doliolate cylindrical spicula were disposed on the
membranes. On some portion of the membranes the
elongo-stellate spicula were thinly dispersed, but in many
parts they were cntirely absent.

Genus—PoLYMASTIA, Bowerbank.

Sterion * * Skeleton spicula, acuate.

1. Polymastia ornata, Bowerbank.
2. — bulbosa, Bowerbank.
3 — robusta, Bowerbank.
4. — brevis, Bowerbank.
5 = spinula, Bowerbank.

248

— radiosa, Bowerbank.

e

Skcrion * * * Skeleton spicula, spinulate.

7. Polymastic mammillaris, Bowerbank.

1. PoLYMASTIA ORNATA, Bowerbank.

Sponge. Sessile (?). Base unknown; fistula single, large,
and long. Surface abundantly but minutely hispid.
Oscula conmemmd at the distal extremity. DPores
inconspicuous.  Dermal membrane pellucid, rather
stout, abundantly furnished with short and stout
acuate spicula, based on the external surface of the
membranes ; irregularly depressed, radiating in every
direction.  Skeleton: primary lines constructed of
continuous large, compact, parallel, cylindrical fasci-
culi of spicula, dispersed at regular intervals, and
extending from the base to the apex of the fistula, in
a slightly spiral direction. Secondary or interstitial
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skeleton formed of spicula of the same form and size
as those of the primary fasciculi, irregularly disposed
on the interstitial membranes. Spicula of skeleton
acuate, large, and long.

Colour.—Alive, cream white.

Habitat. — About five miles off Whitby, Captain
TF. W. L. Thomas, R.N. ‘

LFramined.—In the dried state.

I received two specimens of this sponge from my friend
Captain F. W. L. Thomas, R.N., of the Hydrographical
Survey. They were dredged about five miles from the
Yorkshire coast near Whitby, in thirty-five fathoms. He
destribed them as “attenuated cylinders two or three
inches long and a quarter of an inch in diameter, hollow,
and flaccid, consisting only of a thin skin resembling white
glove leather when recent.” Kach of these specumens
was about one and a half inches in length, and not quite
three lines in diameter at the torn base, no part of the
natural one being present ; and they were compressed into
a strap shaped form. On opening one of them from the
proximal end to the apex, it presented a regular and, very
beautiful arrangement of the tissues. The inner surface
is furnished with a single layer of large, symmetrical,
parallel bundles of spicula which proceed from the base to
the apex, in an elongated spiral direction, making about
one turn between the two extremities. The fasciculi are
united by a beautiful wide network of interlacing bundles
of spicula. Between the inner and outer surface of the
sponge there are irregular interstitial cavities cither two or
three deep, or a single one, which extends from the outer to
the inner surface; thus approximating very closely to the prin-
ciple of the structure in the parietes of the genus Grantia.

This beautiful and symmetrical arrangement of the
tissues strikingly calls to mind the delicate and truly
elegant sponge skeleton described by Professor Owen in
the ¢I'ransactions of the Zoological Society,” vol. iii, page
203, plate xiii, and designated by him Huplectella asper-
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gillum. This species and others nearly allied to it in the
Museum of the Jardin des Plantes, at Paris, designated
Aleyoncellum corbula, each, like the sponge under considera-
tion, consists of a single, large fistula, without any promi-
nent basal mass, but is simply cemented at, or near its
basal extremity to any foreign body against which it may
happen to press during its growth.

The dermal membrane is translucent, but comparatively
stout, and the external defensive spicula are irregularly
dispersed on all parts of it, their bases being cemented on
its outer surface, without any apparent reference to the
secondary lines of the skeleton immediately beneath them,
and they radiate from the surface in every possible direc-
tion. From the structure of the network of the skeleton
of the external surface of the sponge, it naturally results
that the pores are congregated in the areas of the large
reticulations, and within their spaces one or two open pores
were occasionally observed, but in the specimens under
consideration they were of rather rare occurrence. In the
dried specimen, the inhalent areas are depressed to the
extent of more than the length of a defensive spiculum,
and it is probable that this depression existed to a certain
extent in the living state. In a fragment of a specimen
of this species, sent to me by Mr. Barlee, and consisting
of the extreme apex of the sponge, there are no indications
of compression or collapse, the terminal portion being
hemispherical, exhibiting a series of areas strongly indica-
tive of a congregation of oscula, and very unlike those of
the parietes of the general mass of the sponge.

The primary lines of the skeleton are situated at the
inner surface of the sponge. They are rather distant from
each other, and there are frequently more than one series
of interstitial spaces interveming between them. The
thickness between the outer and inner surfaces of the
sponge is greater than that in 2. mammillaris, and almost
equal to that of P. robusta, although the general aspect of
the sponge is more transparent, and apparently fragile than
cither of the fistular portions of those species.
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2. PoLYMASTIA BULBOSA, Bowerbank.

Sponge. Sessile, basal mass bulbous, apex of bulb termi-
nating in a single fistula. Fistula gradually atten-
uating from the base to the bluntly conical apex.
Surface even, minutely hispid. Oscula terminal on
the cloacal fistula. Pores inconspicuous. Dermis of
basal mass thin. Dermal membrane pellucid ; dermis
of the basal mass furnished abundantly with minute
spinulate external defensive spicula, based on the
external surface, irregularly dispersed. External
defensive spicula of fistula same as those of basal
mass ; congregated more especially above the lines of
the skeleton tissues. Skeleton. Fasciculirather widely
apart, loosely compacted; spicula acuate, large and
long.

Colour.—Alive, and in spirit, cream white.
Habitat.—Shetland, Mr. C. W. Peach.
Ezamined—In spirit, as it came from the sea.

This remarkable species was dredged at Shetland, in
1864. Its form is very much like that of a young onion
just beginning to develop its bulb. The basal mass is
seven lines high to the base of the fistula, and its greatest
diameter is six lines. The terminal fistula is nine lines in
length, and one and a half lines in width, near its base;
it is in a closely collapsed state, but in opposite directions,
at different parts of its length, and it gradually decreases
in diameter from its base to its apex, terminating in a
bluntly conical form. The base of the bulb is firmly
cemented to the remains of a large Balanus, in company
with a young specimen of Dictyocylindus hispidus, the base
of which spreads over a part of the shell, while that of
P. bulbosa does not extend in the slightest degree beyond
the point of its attachment.

The solitary fistula and the general aspect of the struc-
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tures, at first led me to expect that it was a complete
specimen of P. ornatus, but the characters of the spicula
quickly dissipated that illusion. The delicacy and thin
condition of the structures of the fistula very closely
assimilate them with those of 2. ornatus, but while the
latter has the external defensive spicula acuate, those of
L. bulbosa are decidedly spinulate.

3. PoLYMASTIA ROBUSTA, Bowerbank.

Sponge. Sessile, coating; surface even, smooth. Oscula
terminal, congregated on mnumerous stont, long,
mammaform, cloacal fistule ; apices of fistulae ob-
tusely conical. Pores inconspicuous. Dermis coria-
ceous, armed abundantly with stout, ensiform spinulate
spicula.  Skeleton. Spicula super fusiformi-acuate,
large and long. Interstitial membranes stout, com-
pound, formed of layers of fibro-membranous tissue ;
fibres parallel, layers disposed most frequently at right
angles to primary skeleton fasciculi, occasionally
diagonally to them. Tension spicula acerate, very
minute, rather few in number.

Colour.~—Alive and dried, fawn-yellow.

Habitat.—Coast of Northumberland, Professor Wm.
King, of Galway; three miles off Dunstanborough,
Northumberland, Rev. A. M. Norman.

Framined—In the dried state.

The best specimen I have scen of this fine species was
presented to me by my friend, Professor King, of Queen’s
College, Galway. Ilc informed me it was brought up by
hook and line, in about 40 fathoms of water, about 40
miles from the Northumberland coast.

The sponge coats a surface of about nine square inches,
and has thirty-nine of the tubular mammeeform fistule
upon it, many of them exceeding an inch in length, but on
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not one of them in the dried state is there any indication
of a terminal aperture. Professor King told me, ““ that the
colowr when alive was the same as in the dead specimen.
That it was stiff and rigid when alive, and that no aper-
tures were visible on the mamme.” In their dried con-
dition they are strap-shaped by collapse; the largest of
them are three lines in breadth at the base, and gradually
tapering upward, terminate in obtuse cones.

At the base, within each of the fistule, there is a tolerably
stont, contractile membranons diaphragm; in one case
examined, the membrane was entirely closed, in another
there was a circular opening in the middle of it, equal to
about one fifth or one sixth of the whole diameter, and in
a third case the orifice in the diaphragm was equal to about
half its entire diameter. It is evident, therefore, that the
animal has a perfect control over the action of the fistulz,
and as each of these organs are furnished with pores on all
parts of their parietes, so they also have the power of in-
dependent inhalent and exhalent action, as well as the
parent mass of the sponge. This power of regulating the
vital action in one part of the sponge, independent of
another part, is quite in accordance with a similar capability
of suspension or alternation of action in the oscula of
Hymemacedon caruncula, which I have described in my
paper on the vitality of the Spongiade, published in
the Reports of the British Association for 1856, page
438.

The anatomy of the fistulee of this sponge, especially
that of the fibro-membranous tissues, exhibits a high
degree of organic structure, and indicates an amount and
variety in the powers of action in these organs, unusual
among the Spongiadee. It is unnecessary to notice the un-
usually complex structures of these tissues at length, as
they are sufficiently described at p. 100, in the first volume
of this work. A specimen of this species, about two and
a half inches long, and not exceeding nine lines in breadth,
detached from the body on which it grew, was dredged
three miles off Dunstanborough, Northumberland, and was
sent to me for examination by the Rev. A, M. Norman, in
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1865. Itagrees inall its essential characters with the type
specimen of the species.

4. PoLYMASTIA BREVIS, Bowerbank.

Sponge. Sessile, or slightly pedicelled, massively clavate,
short, somewhat compressed, consisting of a single
large fistula. Surface even, minutely but profusely
hisped. Oscula and pores inconspicuous. Dermal
membrane aspiculous.  External defensive spicula
acerate, or sub-fusiformi-acerate, short, very numerous ;
projected at about right angles through the dermal
membrane for about one fifth of their length. Skele-
ton spicula. Super-fusiformi-acerate, large and long.
Interstitial membranes; tension spicula, acerate, or
sub-fusiformi-acerate, short, numerous, frequently fas-
ciculated.

Colour.—QOchreous yellow, dried. Orange, when alive.

Habitat.—Shetland, 60 to 90 fathoms. Mr. Barlee,
Rev. Mr. Norman, Mr. Peach.

Framined.—In the dried state.

I received from mylate friend, Mr. Barlee, eleven specimens
of this sponge. One was based on the shell of a living
vermetus, the remainder were on small pebbles.  The basal
attachment exceeded in its diameter very little that of the
smallest part of the ascending column of the sponge, which
in most cases gradually increased in size, from the proximal
to the distal extremity, which in some, presented a hemi-
spherical form, while in others it assumed a compressed
and truncated appearance. The height of the sponges
varied from six to eight lines; the base being about two
lines in diameter, and the distal extremity about three or
four lines. When divided longitudinally, the parietes of
the sponge did not exceed in the dried state, the fourth of
a line in thickness at any part, and the internal cavity
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extended the whole length of the sponge. The greater
namber of them were more or less in a compressed state,
but in some there were strong indications that this was due
rather to collapse than to natural form.

The Rev. A. M. Norman sent me four specimens of this
species, two preserved in spirit, and two in glycerine, as
they came from the sea, none of them presented the com-
pressed appearance of the dried specimens, but the greatest
diameter of three out of the four was oval rather than
circular. At the distal termination of one of these speci-
mens there was a mammaformed projection of about half
a line in height, that presented an appearance like that of
a closed osculum ; no other appearance of oscula were
visible. The hispid character is rarely visible in the dried
specimens with an inch lens, but when a portion of the
sponge has been mounted in Canada balsam it becomes
strikingly prominent, and the number of the spicula is so
great as to completely obstruct the view of the dermal
membrane throngh which they pass. Their direction is at
very nearly right angles to its surface, for about one fifth
of their length ; their bases are intermixed with the trans-
verse fasciculi of the skeleton beneath, and they penetrate
the sponge to the extent of about half the thickness of its
parietes.

In a specimen which I divided longitudinally, nearly the
whole of the interior was empty; towards the base of the
sponge there were a few irregularly disposed interstitial
membranes, and on these the tension spicula were nearly
all more or less fasciculated, but there was no regularity in
the disposition of the fascienli. In the sarcode of these
membranes there were numerous small vesicles, filled with
minute granules. The vesicles ranged in diameter from
about once to twice the greatest diameter of a tension
spiculum ; but they were all of them evidently more or less
contracted, from having been dried. I did not observe
these vesicles in any other part of the interstitial mem-
branes.

The number of the longitudinal fasciculi of the skeleton
was from thirty-four to about forty, and their direction was

J
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nearly in straight lines from the base to the apex of the
sponge.

My friend, Mr. Barlee, states that in the living condition
the sponge was of an orange colour, and semi-transparent,
and that the reticulated structure was apparent through the
surface. The interior was filled with a yellowish fluid,
and the exterior slightly mucous.

Since the above was written, I have received two other
specimens of this species. One, remarkable for its com-
paratively great height, the entire length being one and a
half inch; the apex is obliquely truncated, and has two
small mammeform projections, one at each angle of the
apex. The other specimen presents a singular variety of
form and size. It is an inch in height, and although now
compressed, is as broad as it is high; it has apparently in
its living state been as nearly as possible globular. These
specimens were sent to me by my friend Mr. Peach. They
were dredged at Shetland, in 1864, by Mr. J. Gwyn
Jeffreys!

5. POLYMASTIA SPINULA, Bowerbank.

Sponge. Sessile, basal portion coating, thin; furnished
with one or two, rarely three, long slender fistule.
Surface hispid. Oscula congregated, terminal on the
fistulze. Pores inconspicuous. Skeleton. Fistule
strap-shaped, distal terminations more or less hemi-
spherical ; spicula of the primary fasciculi fusiformi-
acnate, long and stout. External defensive spicula of
both basal mass and fistulae spinulate, long and slender,
more or less irregularly dispersed.

Colowr—Dried, cream white.

Ilabitat. — Moray Frith, Rev. Walter Gregor: Shet-
land, Mr. Barlee, Rev. A. M. Norman, and Mr. Peach.

Lramined.—In the dried state.

The general aspect of this species is that of an incom-
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pletely developed specimen of P. mammillaris, or of one in
which the production of the fistulee may have been supposed
to have been arrested, and limited i number by adverse
circumstances, but a closer study of the two species renders
this idea inadmissible. The yonng of 2. mammillaris always
has a more or less thickened base, and the incipient fistule
are short, thick, and conical. A young specimen from Mr.
Barlee, dredged at Shetland, has the basal mass five lines
in diameter and two lines thick, and it has three such in-
cipient fistulee on its sarface, the longest not two lines in
height, and no hispidation of the surface can be detected
with an inch lens. 'The young fistule are developed pre-
cisely in the same manner on the circumference of a large
specimen of the same species, two and a half inches n
diameter, dredged at Orkney by Captain Thomas, and in
several other specimens of intermediate stages of growth
the same mode of development may be observed.  We
may, therefore, presume, that this is the normal mode of
development of these organs in P. mammillaris. The same
mode also obtains in P. robusta. The aspect presented by
P. spinularia is very different. In a specimen sent to me
by the Rev. Walter Gregor from the Moray Frith, seated
in the hollow of a valve of a large water-worn Cardium,
the base of the specimen is oval, four lines by three and
not thicker than writing-paper. There has been two fistule
produced, one has been broken off at the base, and the
other is quite perfect ; it is compressed in different directions
in its course from base to apex, but at its widest part it
does not exceed half a line in width, and is nine lines in
length, and the hispidation of its surface is comparatively
strongly produced ; while an adult fistula of 2. manmillaris
measured one and a half lincs wide and seven and a half
lines long. In other specimens from Shetland, in the
cabinet of the Rev. A. M. Norman, the length and breadth
of the fistulee are not so much out of proportion to those
of P. mammillaris, but they all have but two or very rarely
three fistulee, and in other respects exhibit a close alliance
with the specimens received from the Rev. Walter Gregor.
The general habit of this species is, therefore, atlll\IHO‘]\’
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different from that of 2. mammillaris. 1 deem it necessary
to be thus particular in the description of differential
characters as compared with P. mammillaris, as their struc-
tural characters appear to be so nearly allied, but a close
scrutiny and comparison of the spicula of the two species
exhibit sufficient differences to establish their separate
identity on structural principles alone. Thus, the skeleton
spicula of P. mammillaris are larger, and in every specimen
examined the bases of the fusiformi-acnate spicula exhibit
more or less tendency to enormi-spinulation, while in those
of P. spinala no such character is visible. The defensive
spicula are as long as those of P. mammillaris but very
much more slender, and the whole texture of the dermal
surface more delicate and strongly hispid.

6. PoLymast1A RADIOSA, Rowerbank.

Sponge. Sessile, adherent through its whole length ; body
circular or oval, furnished with a single mammeeform
cloacal appendage; surface even, spiculous. Oscula
simple, dispersed. Pores inconspicuous. Dermal
membrane pellucid, furnished abundantly with small
short fusiformi-spinulate spicula matted together, and
also with large radiating groups of external defensive
sub-fusiformi spinulate, or sub-fusiformi acuate spi-
cula, large, and long. Skeleton. Longitudinal fasci-
culi few in number, large, dividing and anastomosing ;
spaces intervening, usually smaller than the diameter
of the fasciculi; spicula acuate, occasionally sub-
spinulate, large, and long.

Colour.—White.

Habitat.—Shetland and Peterhead, N. B., Mr. C. W.
Peach.

Framined.—In the dried state.

I have received two specimens of this species from my
friend Mr. C. W. Peach. One found at Peterhead, and
the other dredged at Shetland, in 1864. The form and
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habit of this little sponge is very singular. The shape is
that of an oval battledore with a handle more or less long,
adherent to the substance to which it is attached for its
whole length, by one of its broad surfaces. The body of
the sponge in both specimens is nearly of the same size
and shape, but the mammaform cloacal appendage in one
is only half a line in length, while in the other it is half an
inch; in other respects, they resemble each other very
closely. The shorter of the two specimens is from Shetland
and is in a finer state of preservation than the one from
Peterhead. 1 have, therefore, selected it for description.

The length of the body is a line and a half, and its
greatest breadth rather exceeding a line and a quarter;
the cloacal appendage is half a line in length, and its
medium breadth not quite a quarter of a line; its smallest
diameter being at its apex, and its greatest breadth at the
parts whence it springs from the body of the sponge.
There are no indications on either specimen of the sponge
ever having been in an erect position; on the contrary,both
specimens are attached in precisely the same manner to the
fragments of bivalve shells on which they were based, not
by a few isolated points but by a close adherence of the
whole surface. The entire thickness of the sponge does
not exceed that of a sheet of writing-paper. Having care-
fully removed the specimens from the shells and mounted
them in Canada balsam, in the cloacal appendage there
appeared three large longitudinal fasciculi of spicula, the
intervening spaces being almost equal m breadth to the
diameter of the fasciculi, and their bases can be traced for
a considerable depth in the body of the sponge. In the
second specimen in which the cloacal appendage is very
much longer, there are as many as five of these fasciculi
which divide and anastomose repeatedly in their course to
the apex of the cloacal appendage.

On the under side of the cloacal appendage there are
numerous small spinulate spicula, crossing the large primary
skeleton fasciculi at right angles to their axes in an irregu-
larly matted manner ; “and the margins of the cloacal ap-
pendage are armed with numerons external defensive
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spicula projected at about right angles, to the surface;
they are sub-fusiformi, acuate, or sub-spinulate.

On the broad side, that was attached to the shell near
its distal portion, the longitudinal primary fasciculi were
no longer visible, but in place of them there were numerous
detached fascieuli of large fusiformi acuate and sub-
spinulate spicula, immediately beneath the surface, irregu-
larly crossing each other, but these fasciculi disappeared
near the centre of the body of the sponge, at about the
part where the primary longitudinal fasciculi were no longer
to be seen; but, on" the contrary direction, towards the
basal portion of the sponge there 1s a manifest tendency to
a disposition of the fasciculi in a radiant direction towards
its outer margin.  On the adherent surface of the sponge
there appears to be but very few of the external defensive
spicula developed, and those which were visible are m a
recumbent position. The aspect of the exterior broad
surface of the sponge is very different to that of the
adherent one ; here we have the whole surface bristling with
the small external defensive spicula, and in addition to
these there are large radiating clusters of long and stout
sub-fusiformi-acunate, or sub-spinulate spicula. They spring
from a closely compacted base and radiate thence at every
possible angle, giving to the surface a very remarkable and
beautiful appearance when examined in Canada balsam with
a power of about 100 linear.

'These radiating groups of spicula, and the profusion of
external defensive ones, that exist in the smaller of the two
specimens are ncarly all absent in the larger specimen,
which appears as if 1t had been denuded by abrasion. In
the latter specimen, there are on the upper surface of the
body of the sponge several well-produced oscula and a
few smaller ones appear towards the distal portion of the
cloacal appendage ; but no such organs are to be found in
the smaller of the two specimens.
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7. POLYMASTIA MAMMILLARIS, Bowerbank.

SroneIa PENICILLUS, Monlagu.
HALICHONDRIA MAMMILLARIS, Joknston.

Sponge. Massive, sessile. Surface even, hispid. Oscula
terminal, congregated on slender mammaeform cloacal
fistule ; rarely simple. Pores mconspicuous. Dermis
of the basal mass sub-crustular. Dermal membrane
pellucid, aspiculous. Dermis of the cloacal fistule
furnished abundantly with radiating fasciculi of
secondary external defensive spicula; spicnla based on
the external surface. Skeleton. Fistule numerous,
strap-shaped, frequently trancated, or somewhat ex-
panded at their distal terminations. Spicula of the
primary fasciculi fusiformi-enormi-spinulate, rarely
fusiformi-acuate, long and stout. External defensive
spicula of basal mass, same as those of the skeleton.
External defensive spicula of fistulee fusiformi-spinu-
late, short and small, very numerous ; congregated in
radiating fasciculi, and based on the dermal mem-
brane. Tension spicula fusiformi-spinulate, variable
in size.

Colour.—Light ochreous yellow.

Habitat.—Larne Lough, Mr. Hyndman; Guernsey,
Rev. A. M. Norman; Shetland, Mr. Barlee; Orkney
Islands, Capt. F. W. L. Thomas, R.N.

FEramined.—In the fresh and dried states.

I am indebted to my friend, Mr. George Hyndman, of
Belfast, for two fine specimens of this species, each about
two and a half meches in diameter, and abont half an inch
in thickness. Both have the appearance of having coated
water-worn stones. The cloacal fistulae are very abundant
on both specimens ; their average length is about six or
seven lines, and their width a line and a half; they are
compressed for the whole of their length, and the distal
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extremities are often expanded laterally to the extent of half
as much more as the average width of the tube. I am
also indebted o the Rev. A. M. Norman, for the examina-
tion of a specimen of this sponge, which was dredged up
on the coast of Guernsey, in the autumn of 1859. It 1s
attached to a piece of an old oyster shell. It is irregularly
conical in form, an inch and three-quarters in diameter at
the base, and its greatest height seven lines. The hispid
character of the surface is visible to the unassisted eye.
There was one or two simple oscula, probably due to the
destruction of as many fistulee while alive, the largest not
exceeding half a line in diameter, the remainder of them,
about sixteen in number, were all more or less mammeeform,
but apparently not in a fully developed condition, the tallest
of them not exceeding two lines in height, and the greater
portion were in a closely collapsed state. The fasciculi of
skeleton spicula running longitudinally from base to apex
of these cloacal appendages, do not appear to deviate from
a straight line. The primary external defensive spicula of
the basal mass of the sponge are continuations of the fasci-
culi of the skeleton, but the secondary series of external
defensive spicula of the same mass have their bases beneath
the dermal membrane, through which, in the dried state,
they are projected for about one third of their length, and
as they are exceedingly numerous, their presence gives a
sub-crustular character to that portion of the dermal struc-
ture. This sub-crustular texture does not exist in the
cloacal fistulee. In these portions of the sponge there are
no primary defensive spicula, but their surfaces are abun-
dantly furnished with secondary defensive spicula, which
are based on the external surface of the dermal membrane.
"They are mostly collected into radiating fasciculi, imme-
diately above the transverse fasciculi of the skeleton, but a
few of them spring singly from the surface of the dermal
membrane in the spaces between the skeleton fasciculi.
On many of the cloacal fistulae they were so numerous as
to render it very difficult to determine correctly their true
positions.

The tension spicula of the interstitial membranes are of
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the same form as those of the secondary series of external
defensive ones, but they are usually much larger and longer.
I have compared the specimens sent me by Mr. Hyndman,
from Larne Lough, with the type of Montagu’s Spongia
penicillus, in the possession of Dr. Grant, and there is no
difference between the two, either in external appearance
or in structural characters. Montagu says :—* In drying,
the tubes become compressed and a little arcnated, and all
incline the same way ;” and this 1s precisely their condition
in the Larne Lough specimens, not only when dried, but
when preserved in spirit fresh from the sea. No reasonable
doubt therefore, remains, that the specimens dredged by
Messrs. Thompson and Hyndman in Strangford- Lough, in
1835, and sent to Dr. Johnston, and those dredged by
Mr. Hyndman in Larne Lough, which were sent to me,
are identical with Montagu’s Spongia penicillus, and are
therefore entitled to be considered as correct types of
Johnston’s Halickondria mammillaris. 1t is necessary to
be thus particular in our recognition of the species, as a
doubt might otherwise hereafter exist as to whether the
sponge sent to me by Professor King, and designated by
me Polymastia robusta, might not have been the original
Spongia mammillaris of Johnston.

Montagu in deseribing Spongia penicillus, writes that :—
“'The interior substance of this species is precisely that of
(Tethea) lyncurium, but instead of being orbicular, it
spreads horizontally upon marine bodies, and shoots upwards
from its surface cylindrical tubes, of nearly anch in length,
which have an opening at the apex.” Dr. Johnston, pro-
bably on the authority of Montagu, repeats this assertion ;
but in the dried type specimen from Montagu’s collection,
there are no remains of such an open condition of the tubes
as that described by him in the Wernerian Memoirs, and
in no specimen of this or any other allied species of
Polymastia, have 1 cven been able to discover any such
opening, or any distinct indication of such an opening, and
I can only account for Montagu’s assertion that such open-
ings existed in any specimen in his possession, by the
supposition, that the apices of the cloacal fistulee had some
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of them been broken off. This supposition is supported
by the fact, that in the large species of the closely allied
species, Buplectella aspergillum, Owen (Aleyoncellum, Quoy
et Gaimard), no such large opening exists; the distal ter-
mination of the sponge being permanently closed by a
strong network of spicula, in the areas of which the oscula
are placed, the whole of them being congregated at the
apex of the sponge.

Nor can I agree with Montagu, that the structure
of the skeleton is similar to that of Zethea Ilyncurium,
which consists of numerous slightly curved fasciculi of
spicula, radiating from the base to all parts of the external
surface of the sponge, while in 2. mammillaris the skeleton
of the basal mass consists of a plexus of contorted anasto-
mosing fasciculi, with short bundles of skeleton spicula
disposed on the inner surface of the dermal crust of the
sponge, at about right angles to its plane, and which ter-
minate acutely. In the adult sponges these fasciculi are
continued through the dermal surface, and from the series
of primary defensive spicula, and are exceedingly numerous
in the Larne Lough specimens, while i the immature
sponges they are very sparingly produced.

I received from Mr. Barlee, in June, 1856, two separate
fistulee of this species, ncither of them had the basal termi-
nation. They were rather longer and larger than the
fistulee of the specimens from Larne Lough, and their distal
terminations were more attenuate and rounded, but struc-
turally they exhibited no difference whatever from the
Irish and Guernsey specimens of the species, and I subse-
quently received from the same gentleman in June, 1858,
four small specimens of this species, which he dredged up
at Shetland ; they were all more or less depressedly conical,
and they varied in diameter at the base, from four lines to
an inch. The smallest, four lines in diameter, had not a
single mammilla on its surface, but the other three were
amply supplied with them. 'They were all short, and had
more of the characters of mamme than of fistule, and the
same peculiarities were observable in a specimen of about
an inch in length by half an inch in width, that my friend,
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Captain Thomas, of the Ilydrographical Survey, sent me
from Orkney. These peculiarities also agreec with those
which I have described as characterising the Rev. A. M.
Norman’s specimen from Guernsey.

None of these specimens had elongated fistular cloacal
appendages, with a truncated distal termination, which are
so abundant on the Larne Lough specimens, while in the
latter a few of the short mammeeform organs are found at
the extreme margin of the sponge. In the structural
characters of the young specimens we also find slight
differences arising from immaturity. Thus the spicula
the young sponge are neither so long nor so stout as those
of the mature ones, and the spinulate characters are not
quite so fully developed as in those of the Larne Lough
specimens, but i every other respect there is no essential
structural difference. 1 have thought it important to
mention these differences existing between the immature
and the mature specimens, that hasty observers may not
be led to believe them to be distinet species. The incre-
ment of the sponge is effected by a progressive extension
of the dermal crust of the basal mass. On removing a
small portion of this part, and mounting it in Canada
balsam, 1t presented very much the same appearance as
that of a small portion of an adult fistula. A series of
parallel bundles of spicula in the direction of right angles
to the margin of the sponge, connected by secondary
skeleton fasciculi, in the areas of the reticulations of which
the pores were seated.
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Genus—HALYPHYSEMA, Bowerbank.

1. Halyphysema Tumanowiczii, Bowerbank.
2. — ramulosa, Bowerbank.

1. HaryruyseMma Tumanowriczit,* Bowerbank.

Sponge.  Pyriform, pedicelled, base expanded, thick,
turgid at the margin; pedicel gradually enlarging
upwards, fistular, parietes very thin, surface smooth
and even ; distal extremity abundantly hispid. Oscula
and pores inconspicuous. Dermal membrane thin
and translucent. Skeleton. Membranous, with an
incorporation of fragments of spicula of various sizes
and forms, and of minute grains of sand.

Colour.—Alive ; bluish white ; milk white when dried.
Iabitat.—Diamond Ground, off Hastings, Mr. Tumano-
wicz ; Berwick Bay, Dr. Jolnston; Cullercoats (?), Mr.
Alder.

This species is remarkable as being the smallest known
British sponge. It rarely exceeds a line in height. It is
found based on the stems of small fuci and zoophytes, and
frequently in considerable numbers. It varies but little
from the normal form, but occasionally the pedicel is com-
paratively considerably elongated, and it is then often more
or less contorted. The distal end is usually pyriform, but
sometimes it is found nearly globular, and in one case it
was projected at nearly right angles to the axis of the
pedicel. 'When seated on a flat surface, the base of the
sponge has much the same form as half of an orange

* Pronounced Tumanovitchii.
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divided at right angles to the axis of the fruit, and placed
with the convex portion uppermost; and like the fruit it
has a depression in the middle of the upper surface, from
the centre of which springs the pedicel, which has its
greatest contraction at its junction with the base of the
sponge. from which part it increases gradually upwards,
and finally enlarges into the pyriform distal termination.
The attachment of the proximal end of the pedicel with
the expanded base of the sponge is very singular. In
some cases, I observed the end of the pedicel did not
appear to be an open tube springing from the circular line
of junction in the base of the sponge; but, on the con-
trary, it was contracted and apparently closed in a hemis-
pherical form, and it looked asif it had been fixed into the
base by having been, as it were, plugged into a previously
existing hole on its summit, and the external and mternal
junction lines were sharp and angular. From this point
upwards the pedicel gradually enlarges until it expands
into the pyriform head. The whole sponge, the hassock-
shaped base, as well as the pedicel and head, are hollow,
and the thickness of the parietes is very inconsiderable.

The arrangement of the spicula of the skeleton in the
base is decidedly irregularly reticular, and 1t is singular
that the network in almost every case appears to be com-
posed of fragments instead of perfect spicula.

In the pedicel, the spicula are dispersed, with very few
exceptions, in lines parallel to the long axis of the sponge,
and the short acerate spicula are more especially found in
this part. Intermixed with the spicula of the pedicel there
are frequently grains of sand and other extraneons matter
embedded, apparently to increase its strength, and this
intermixture more particularly occurs in the elongated ones.
Occasionally, very stout and large spicula are found in the
pedicel, and in one case an exceedingly large and stout
triradiate one projected one of its rays at right angles
from its axis, the other two running nearly parallel to the
axial line of the pedicel. The head of the sponge is abun-
dantly furnished with defensive spicula which radiate in all
directions between lines in accordance with, or at right angles
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to the axis of the sponge, but I have never observed them
to assnme a backward direction. These spicula are of
great size in comparison with the dimensions of the sponge,
frequently projecting beyond the surface of the head to
the extent of one and a half, and sometimes twice the
amount of its greatest diameter; and what is rather re-
markable, it often occurs that the hemispherical heads of
the acnate, and the globular heads of the spiculate spicula
are the distal instead of the proximal portions of the
spicula; and 1n one instance, among the projecting spicula,
was an enormous triradiate one, having one ray based on
the top of the head of the sponge, the other two being
projected from its apex. I have been unable even with a
high microscopical power to detect either oscula or pores.
Nor have I succceded in separating any portion of the
dermal membrane from the sponge, but seen iz situ it is
evidently thin and translucent.

I first obtained this interesting little species from Mr.
Tumanowicz, of Hastings, who informed me that he received
it from the fishermen trawling off that coast, at the
Diamond Ground, in about twenty-five fathoms; he has
also found it on zoophytes, cast up on the beach after
severe storms; we may, therefore, consider it as a deep
sea species, from seven or cight to twenty-five fathoms.
Halecium Beanii appears to be its favorite location, and
on this zoophyte 1t is usually found in great abundance.
He has also found it but in much less quantity on Plumaria
Jalcata, and cristata, and Sertularia, arvgentia, operculata,
and «bietina ; a few specimens only have been found on
Algee, Phyllophora  rubens, and — Plocamiuvm  coccinewm.
When fresh from the sea, he states it is of a translucent
bluish white colour. T have attached his name to it as an
acknowledgment of the good service he has rendered to
science by his indefatigable pursuit of marine natural
history, and of the kind and liberal assistance that I have
at all times received from him. I have also subsequently
received specimens of this species from Mr. Alder, of New-
castle-on-Tyne, and from my kind friend Dr. Johnston, of
Berwick-on-T'weed.
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HALYPHYSEMA RAMULOSA, Bowerbank.

Sponge. Pedicelled, ramose; branching dichotomously ;
branches cylindrical, smooth, and even ; distal termi-
nation sub-globose, hispid.  Oscula and pores incon-
spicuous. Dermal membrane thin and translucent.
Skeleton. Membranous, with an incorporation of
fragments of spicula of variouns sizes and shapes, and
of minute grains of sand.

Colour.—Cream white when dried.
Habitat —Guernsey, Rev. A. M. Norman.
Eramined—In the dried state.

This little sponge was found by the Rev. A. M. Norman
on a fragment of the skeleton of an old Gorgonia verrucosa,
bronght up by the dredge off Guernsey. The specimen
does not exceed two lines in height and about the same in
breadth, and in this space there are eight branches deve-
loped, they are all of the same diameter, and each termi-
nates 1 a bulbous expansion, of a rather depressed form,
from which numerous large spicula are projected forward
at various angles. The parietes of the tubular body are
very thin, and the outer and inner surfaces rarely exhibit
any projecting parts of the heterogencous materials com-
posing it. In its construction it seems to have appropriated
fine particles of sand and fragments of spicula indifferently.
The fragments of spicula are very various, some are of large
diameter, others very slender, but all seem to have under-
gone an approximation towards an arrangement, being dis-
posed m the same plane, and they are frequently parallel
to each other. There 1s also a method apparent in the
selection and incorporation of the extraneous material of
the skeleton that is very remarkable ; the grains of sand all
appear to be within a certain range in size, and beyond
this all large ones seem to be rejected. In like manner,
the fragments of spicula embedded in the parietes are all
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of such a length as to be easily disposed of symmetrically,
but in the armature of the distal bull, the spicula appro-
priated are large and generally in perfect condition. The
spinulate ones frequently have their bulbous bases outward,
and the same reversals of position occurs with the acuate
forms.

These peculiarities of position are strong evidence of
their extraneous character. T'heir attachment to the heads
of the sponge would otherwise lead us to suppose they
were all really secreted by the animal, as their attached
extremities are enveloped by the membranous and sarcodous
tissues of the sponge, and these are continued around them
for some distance upwards, while thin webs of dermal
membrane connect the attached portion of the spicula with
cach other just as if they were the proper secreting organs
of the spicula they envelop. These peculiarities of habit
and structure are similar to those prevailing in Dysidea
with the difference that one is productive of fibrous tissue,
while, on the other, the development is tubular.

I could not detect any peculiarities in the basal portion
of the sponge, such as exist in that of /7. Zumanowiczii,
and the sponge is larger in all its parts than in that species ;
the branches were from two to three times the diameter,
and the bulbous heads were in the proportion of four and
a half to two, or two and a half the size of those of /77,
Tumanowiczii.

The acquisition of this species has thrown more light on
the peculiarities of structure and habit of the genus Haly-
physema, and it is a question whetherin a future re-arrange-
ment of the sub-orders these sponges should not be removed
from Sub-order I to Sub-order I1; the essential base of
the skeleton being membranous.
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Genus—CrocALYrTa, Bowerbank.

1. CrocALYPTA PENICILLUS, Bowerbank.

Spounge. Massive, sessile, composed of numerous closely-
packed, attenuating, penicillate branches rising perpen-
dicularly from a common base; branches gradually
attenuating, occasionally bifurcating near the apex;
apices rather obtuse, entircly closed. Oscula simple,
small, dispersed ; largest and most numerous near the
basc of the sponge, minute on the branches. TPores
inconspicuous, dispersed, numerous. Dermal mem-
brane smooth, abundantly spiculous, same as those of
the skeleton, fasciculated, forming a strong irregular
reticulation. Skeleton. Spicula fusiformi - acuate,
stout, variable in size.

Colour.—Alive, light gray.
Habitat.—Diamond Trawling Ground, off Ilastings.
Lramined—Alve.

This sponge is four inches in height, and three and a
half inches 1n average diameter. It is nearly cylindrical
and has much the form it would have attained had it been
grown in a short half-pint drinking mug.

The penicillate brauches originate on the basal mem-
brane of the sponge, and are cemented to ecach other late-
rally for about two thirds of their height, and some of the
marginal ones for nearly or quite the whole of their length,
the greater portion of them attenuate gradmally to their
apices, but a few of them bifurcate irregularly at about half
an inch from their summits. In the living condition their
surface is slightly rngged or tubercnlated, the impinging of
the distal terminations of the pedicels within causing

this appearance, and this character is much exaggerated in
6
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the dried sponge. In this state the dermal membrane pre-
sents very much the same beantifully reticulated appear-
ance that is so striking a character in dried specimens of
Halichondria panicea, and the size, number, and mode of
disposition of the pores closely resemble those of 11. panicea.
I could find but one form of spiculum in this sponge, the
fusiformi-acuate one; they varied considerably i size and
diameter. 'T'his species is the only specimen of the genus
I have yet seen. In treating of the generic character of
this sponge, I have deseribed the peculiarifies of its struc-
ture so fully as to render any further description of them
unnccessary.  Since writing the above description I have
obtained a second specimen from the same locality. The
only notable difference is in size. The basal portion is
irregular in form, two inches in length, and one and a half
in breadth, and the average thickness is about half an
inch.  There are eighteen penicillate branches, the longest
of them does not exceed an inchin height from the basal
membrane of the sponge to its distal point, and its dia-
meter over the base slightly exceeded two lines. It decreases
gradually from the base to the apex, and terminates acutely.
The whole of these small branches are of the same form.
Towards the centre of the basal mass there are the remains
of several very much larger branches which have been torn off
slightly above the surface of the base of the sponge, the
wounded terminations have been covered with dermal
niembrane, but the ends of the central columns within are
distinctly to be seen through the new membrane.

There is a remarkable peculmnty in this specimen. All
the small penicillate branches have the side nearest the
outer margin of the sponge nearly smooth, while the oppo-
site one abounds in mammeform tubercles from base to
apex ; this peculiarity of the outer surface 1s probably due
to the abrasion and pressure from other bodies which were
growing around it.
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Genus—TvrHEA, Lamarck.

SecrioxN * Skeleton spicula, acerate.

1. Zethea cranivm, Lamarck.
2. —  Collingsii, Bowerbank.
3. —  Schmidtii, Bowerbank.

Srerion * * Skeleton spicula, acuate.
4. Tethea lyncurium, Johnston.

SEcTIoN * * * Skeleton spicula, spinulate.
5. Tethea spinularia, Bowerbank.

1. I'erHEA cRANIUM, Lamarck.
TETHEA CRANIOM, Joknston.

Sponge. Ovoid or subspherical, sessile. Surface even,
stronglyhispid. Dermal coat thick,abundantly furnished
with short, stout, fusiformi-acerate spicula surrounding
the large defensive fasciculi at various angles to their
axes, also profusely furnished with minute sigmoid
bihamate spicula, dispersed irregularly.  Dermal
membrane thin, pellucid. Oscula and pores incon-
spicuous. Spicula of the skeleton fusiformi-acerate,
large and long. Defensive spicula external, collected
in fasciculi ; fusiformi-acerate, large, and long; fusi-
formi-porrecto-ternate, and a few fusiformi-recurvo-
ternate very long and slender. Sarcode abundantly
furnished with minute sigmoid-bihamate spicula.
Gemmules internal, lenticula, surface smooth, very
tough and strong; of two distinct sorts. The first
furnished abmndantly with slender fusiformi-acerate
spicula radiating in fasciculi from the centre to near
the surface of thegemmule. The second furnished abun-
dantly with slender fusiformi-acerate; slender uni-
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hamate attennated ; and with short, slender porrecto-
ternate spicula, mixed in fasciculi which cross each
other irregularly.

Colonr.—Alive, pallid green.
Habitat—Tsland of Fulah, Jameson; Haaf Banks,
Shetland, Mr. Barlee, Mr. J. G. Jeffreys, Mr. IJumphreys.

Framined—In the living condition.

I obtained nearly three hundred specimens of this sponge
from the Shetland deep sea fishermen through their agent
Mr. Humphreys. The largest T have scen was somewhat
depressed, and was nearly three inches in its greatest
diameter. The smallest did not exceed a large pea 1 size.
They vary in proportions from being nearly globular to
about one and a half, their greatest diameter in height.
The general descuptlon of this sponge by Dr. Johnston in
his ¢ IIIStOl‘) of British Sponges,” p. 83, is very correct as
far as it goes.  The central nuclens spol\en of by that author
1s simply the concentration of the proximal ends of the
fasciculi near the centre of the sponge, and in elongated
specimens it is continued upwards as the sponge increases
i height. The fasciculi radiate from the short central
axis in curves or straight lines, and apparently as often in
one way as the other, and there is no difference in the
form or size of the spicula from their origin to their termi-
nation, when they become intermixed with the defensive
spicula of the surface. Their average size is {th inch
long, ;Lth inch largest diameter. The surface is even, but
is pierced in all parts by stout bundles of defensive spicula
which originate beneath the inmer surface of the dermal
crust, among the distal apices of the fasciculi of the
ql\eleton, and project beyond the external surface frequently
as much as ith of an inch. In the young specimens, these
fasciculi consist principally of slender fusiformi-porrecto-
ternate spicula, and their furcate apices form very beautiful
objects for the microscope, but they are generally broken
off in the older specimens. Interspersed with these there
arc usually a few long, stout, fusiformi-acerate ones,
and a few slender but very long fusiformi-recurvo-ter-
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nate spicula. The manner in which these fasciculi are
strengthened and supported in their places is very remark-
able, they are, as it were, each buttressed in its position
by numerous comparatively short fusiformi-acerate spicula,
which are based on the mner surface of the thick dermal
coat of the sponge, and leaning from all parts around the
fasciculus, their apices are concentrated around it, forming
a most efficient conical buttress to it in its progress through
the somewhat soft and yielding mass of the dermal crust
of the sponge. These spicula do mnot reach the external
surface of the sponge, but terminate in a cone about one
third or one fourth the thickuess of the dermal crust
within its distal surface. 'T'heir dimensions are, length 4th
inch, greatest diameter ;i.th inch.

Disposed in the surrounding sarcode there are an abun-
dance of very minute contort bihamate spicula. These
spicula are 1‘enmrkablv minute, an average-sized one which
I measured was .\ rd ineh long, and 3mmth mch diameter,
about the middle of the shaft. They are of a contort
sigmoid form, and until a section of the sponge is immersed
in Canada balsam they are not readily to be seen in situ.

Dr. Johnston, in page 82 of his ¢ History of the British
Sponges,” says, “In the native species of Tethea there are
neither pores nor oscula, and Mr. Edward Forbes informs
me that in the living 7 cranium, he did not observe any
currents of water passing into or from the body. Adonin
and Milne-Edwards, however, have seen their currents.
When a Tethea, they tell us, is placed in a basin filled with
sea water, and left for a considerable time perfectly still,
we then see distinctly all the oscula agape, and we perceive
also the currents which pass through them. But if the
animal is irritated, or withdrawn for an instant from the
water, the currents slacken or are altogether arrested, and
the oscula contracting slowly and insensibly, become at last
almost close.” ¢ Hist. Nat. du Litt. de la France,” 1, p. 783.

Although I carefully examined a considerable number of
specimens, I could not detect either oscula or pores. The
interior of the sponge is very close and solid, and the inter-
stitial canals few in number. T ent a large specimen into
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thin slices at right angles to the surface, but could not
detect in the dermal crust anything in the shape of oscula
or intermarginal cavities. At the same time, I believe
MM. Adonin and Milne-Edwards’s observations to be per-
fectly correct, and especially so as we are now aware that
m Ilymeniacedon caruncula and Spongilla fluviatilis, the
oscula are opened and closed in precisely the manner de-
scribed by those authors, and in the latter genus the pores
have also the same power of opening at ‘the will of the
animal ; and that when in a closed condition, no indication
of their presence is visible in the dermal membrane. A
portion of the spicula of the skeleton become external
defensive ones, bemg intermixed with the defensive fasciculi.
The true defensive spicula, the fusiformi-porrecto-ternate
ones are exceedingly long and slender, and are frequently
flexible near the attenvated base.  An average sized
specimen which I measured was jth inch in length
and sth inch in its greatest diameter. The fusiformi-
recurvo-ternate spicula which occasionally accompany the
porrecto-ternate spicula average Lth inch in length, and
their greatest diameter was ,th inch. The sarcode is
dense and semi-opaque, and abounds with the same minute
sigmoid bihamate spicula that are found in the dermal crust.

There are two distinct sorts of gemmules in this sponge
which are always grouped together. The first is rather
the smaller of the two, and lns a nucleus of slender
curved fusiformi-acerate spicula; only the bases of the
spicula cross each other at the centre of the gemmule, and
the apices radiate in all directions towards the external
surface, but do mnot in the fully-developed state of the
gemmule project beyond it.

The second sort of gemmule is furnished with three
distinct forms of spiculum. ™The first are like those of
the gemmule described above, slender fusiformi-acerate,
the second are attenuato-porrecto-ternate, the radii being
given off from the apex, at about an angle of 45°; and
the third form is attenuato-bihamate or unihamate, and
the hooked apices of this form are projected further than
either of the other two forms, but do not pass beyond the
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inner surface of the tough dermal envelope of the gemmule
when in the adult state.

I have examined a great number of these gemmules,
and eould never find in the form first deseribed any indiea-
tion of either ternate or hamate spicula in any of them,
and T am, thercfore, satisfied that they are separate de-
seriptions of gemmule, and that the first form is not a
transition state from the young and undeveloped to the
fully developed form ; and in like manner I have closely
observed the seecond form, and have always found it uniform
in character, and furnished with the whole three forms of
spicula that charactenise it.

It is highly probable that this marked differenee in
structure is sexual, and from the more highly developed
condition of the second or largest form that it is the female
or prolific getumule, but on this point we must at present
be satisfied with conjecture only, as, althongh I have
searched diligently for spermatozoa, in both forms of
" gemmule, and in the surrounding sarcode, I have not
been ‘able to detect any thing resembling them.

This occurrence of two distinet forms of gemmule in the
same sponge is the first ease of this singular faet that has
come under my observation, and is the only indication of pro-
bable sexuality in the Spongiade that 1 have ever met with.

The short porrecto-ternate spieula of the gemmule are
2thinch in length, and the unihamate ones J;th inch in length.

When a gemmule is viewed in water by transmitted
light, and a power of 150 linear, we find that it is thickly
but indistinctly maculated.

2. Terara CoLLiNGs1l, Bowerbank.

Sponge. Massive, sessile, depressed. Surface uneven
and rugged. Oscula and pores inconspicuous. Dermis
thick and dense; dermal membrane pellucid, furnished
abundantly with minute acerate tension spicula; and,
also, with attenuato-stellate retentive spicula, large
and small, and also eylindro-stellate spicula, minute.
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Connecting spicula attenuato-recurvo-patento-ternate ;
radii short, stout, and abruptly recurved near their
apices.  Skeleton. Spicula fusiformi-acerate, stout.
External defensive spicula fusiformi-acerate, short, and
slender. Interstitial membraunes. Tension spicula,
acerate, slender ; retentive spicula, same as those of
the dermal membrane, very abundant.

Colour.—Alive. External, somewhat green; internally,
light gray.

Habital.—Guliot Caves, Sark, J. S. Bowerbank ; Round-
stone Head, near Paignton, Torbay, Mr. Gosse; Tremain
Bay, Guernsey, fifteen fathoms, Rev. A. M. Norman.

Lramined—In the living state.

1 received a portion of this sponge from the late Mrs.
Buckland, who, I believe, obtained it from Mrs. Collings,
the lady of the Seigneur of Sark; and in 1860, I found
the specimens I have described in the second of the Guliot
Caves at Sark. 1 believe 1t to be of rare occurrence; and
it was very diflicult to distinguish it from the well covered
surface of the rock to which it was strongly and broadly
attached. The specimen I have is not above half its own
diameter 1 height. It has a broad, flat, uneven surface,
nearly two inches in diameter, with a deep cavity near its
centre, aud has much more of the aspect of a coating
species of Geodia or Pachymatisma than that of the normal
bulbous form of a Tethea.

The dermal coat is very dense, and in some parts it
rather exceeded two lines in thickness. The connecting
spicula are fasciculated, their bases converging to and
uniting with the radial fasciculi of the skeleton where their
distal terminations are radiated in all directions until they
reach nearly the inner surface of the dermal membrane
through which they rarely pass. A second and a more irre-
gular series of ternate spicula exist immediately beneath
the inner surface, and their recurved radi are frequently
projected into the intermarginal cavities of the sponge,
apparently cffecting the office of defensive spicula in those
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spaces. The whole of the connecting spicula are large
and stout, with the radii very short, and abruptly bent
backwards. In the canals which pass through the centre
of the radii from base to apex there is frequently a small
globular dilatation at about half their length, and occa-
sionally the same canals assumed a somewhat moniliform
character, but whether these minute peculiarities are acci-
dental or specific it is difficult to say from a single specimen.
The external defensive spicula are few in number, and not
very regnlarly disposed. The stellate spicula abound most
near the surface of the sponge, and especially the larger
ones, and the membranes lining the large confluent inter-
marginal cavities are thickly studded with them ; the three
varieties of their form are intermixed near the surface, but
m the deeper portions of the interstitial membranes the
cylindro-stellate form prevails to a greater extent than the
attenuato-stellate ones.

Since the above description was written T have received
a small fragiment of this species from my friend, Mr. Gosse,
who “ picked it from the under-side of a boulder at Round-
stone llead, near Paignton, Torbay.” It agrees in every
structural character with the specimen I found at Sark.

7. Collingsii and T. Schmidtii closely resemble each
other, both in external appearance and in structure, but
they may, when mounted in Canada balsam, be readily
separated by the difference in form of the external defensive
spicula. In the former they are acerate; in the latter they
are spinulate.

I have dedicated this species to Mrs. Collings, the lady
of the Seigneur of Sark, to whose active resear ches in warine
natural hlstmy we are indebted for our knowledge of the
species.

3. Ternea Scumiprii, Bowerbank.

Sponge. Massive, sessile, depressed. Surface minutely
hispid. Oscula and pores inconspicuous. Dermis
thick and dense. Dermal membrane abundantly spi-
culous ; tension and external defensive spicula of the
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same form spinulate, small, and slender; retentive
spicula attenuato-stellate, rather large, with few radii ;
and minute cylindro-stellate, radii numerous. Skeleton.
Fasciculi multispiculate ; spicula fusiformi-acerate,
stout. Connecting spicula attenuato-recurvo-patento-
ternate ; radii short, stont, and abruptly recurved near
their apices.  External defensive spicula spinulate,
small, and slender, variable in size, and often flexuous.
Interstitial membranes abundantly supplied with the
same forms of stellate spicula as those of the dermal
membrane.

Colour—Dried, dull ochrcous yellow.

Habitat—Guernsey, Mrs. Buckland; IHerm, Rev. A.
M. Norman.

Framined—In the dried state.

T received the sponge under consideration from my late
friend, Mus. Buckland, who obtained it at Guernsey, with
other British species, in 1857. The specimen 1s not entire,
one end and a portion of one side Lhaving been cut away
for examination. From its present aspect it does not appear
to have exceeded an inch and a quarter in length by half
an inch in breadth, and the same i height; and it seems
to have been adherent by nearly the wholo of its under sur-
face. 1In its general aspect it closely resembles 7. Collingsit.

The dermis is very thick and dense, n consequence of
the profusion of the ternate terminations of the connecting
spicula which are crowded over cach other, forming a dense
and strong crust to the sponge. The dermal membrane is
thin and pellucid, and is abundantly furnished with spinu-
late tension spicula irregularly dispersed on its surface,
iuterspersed with which there are both forms of the stellate
retentive spicula, but not i any great number; while in
the membranes of the mtermargnnl cavities, and in the
interstitial membranes beneath, they are in profusion. The
intermnarginal cavities are disposed between the dermal
membrane and the distal stratum of the ternate termina-
tions of the connecting spicula, the fasciculi of which diverge
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from their junctions with the skeleton fasciculi beneath, and
meeting each other at their distal portions, form a uniform
and continuons swrface for the support of the intermarginal

cavities. 'The external defensive spicula are rather nu-
merous. In the dried condition of the sponge they are
projected abont half their length through the dermal mem-
brane; the bulbous bases of these spicula are strongly
produced, the shafts are often long and flexuous, and occa-
sionally they are sub-fusiform. Although these spicula are
so abundant in the dermal and intermarginal membranes,
I could not detect them in the deeply seated interstitial
ones, while the same tissues were crowded with both forms
of stellate retentive spicula. The attennato-stellate spicula
are three or four times the diameter of the eylindro-stellate
ones, and frequently have not more than five or six rays,
while the latter have usually ten or twelve rays. This
species, in its habit and structural peculiarities, closely
resembles 7% Collingsii. 'The skeleton and connecting spi-
cula are of the same form in each, but those of the skeleton
i 7 Sehmidlii are shorter, and less in diameter than those
of 7. Collingsii. 'The connecting spicula of the former are
also shorter and stouter than in the latter species, but
although thus less in size they have the ternate terminations
much hl‘gcr than n 7. Collingsii. 'Thus the differential
characters of the two species are not readily apparent to a
hasty investigator, but by a more minute examination when
mounted in Canada balsam, with the aid of a microscopical
power of about one hundred linear, and by a close obser-
vation of the dermal spicular characters, the two species
may be readily distinguished.

I have named this species after Dr. Oscar Schmidt,
Professor of Zoclogy in the University of Gratz, who has
done so much to advance our knowledge of the Buropean
species of sponges, by the publication of his valuable work
on the sponges of the Adriatic. (‘ Die Spongien des Adria-
tischen Meere’) A specimen of this species was found
between two stones, at cxtreme low-water mark, by the
Rev. A. M. Norman, 1865.
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4. Ternra LyNcurium, Johuston.
ALCYONIUM LYNCURIUM, Linnzus.

Sponge. Massive, globular, sessile. Surface smooth and
even. Oscula and pores inconspicuous. Dermis thick
and coriaceous ; furnished abundantly with large sub-
sphero-stellate spicula with acutely conical radii, and
near the external surface with numerous minute
attenuato-stellate spicula. Skeleton. Spicula fusiformi-
acunate, large and long, fasciculated into long stout
bundles, which expand greatly at their distal corym-
bose terminations. Interstitial membranes furnished
abundantly with long, slender, fusiformi-acerate tension
spicula, dispersed in lines radiating from the centre of
the sponge towards the inmer surface of the dermis,
and with numerous minute attenuato-stellate spicula.
Gemmules. External, pullulating from near the base
of the sponge; spicula, same forms as those of the
parent.

Colour.—Alive, dull orange, to bright chrome yellow.

Iabitat.—Plymouth, Mr. Thomas Howard Stewart ;
Torquay, Dr. Battersley and Mr. Gosse; Guernsey, Mrs.
Buckland; Diamond Ground, off Hastings, J. 8. Bowerbank;
thirteen fathoms off T'remain Bay, Guernsey, Rev. A. M.
Norman.

Eramined —In the living state.

The general external characters presented to the un-
assisted eye are accurately described by Dr. Johnston, in
his ¢ 1listory of British Sponges,” p. 85, but the warted
appearances represented by Figs. 12, a, 4, p. 87, are not
strictly natural.  ‘This character has been produced by the
corymbose terminations of the large radial skeleton fasciculi

- D . -
remaining stationary, while the surrounding coriaceous and
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softer tissues of the sponge have been more or less con-
tracted by either immersion in spirit or by drying.

In several living specimens which 1 have obtained im-
mediately after they had been taken from the sea, the surface
was smooth and not at all hispid, and the terminations of
the radial fasciculi of the skeleton which form the wart-like
projections in the specimens preserved in spirit or dried,
were searcely visible in the living ones.

The oscula are not usunally visible, but in one specimen
of the sponge sent to me by Dr. Battersley, enveloped in
wet seaweeds, In a small jar, on immersing it in fresh
sea-water, after about an hour I observed several oscula
open near the distal end of the sponge; on probing one of
them with a fine grass straw, the whole slowly closed, and
I did not again succeed in seeing them open, but this event
sufficiently indicated their locality. The diameter of the
largest of the open oscula was rather exceeding a line.

The dermal crust of the sponge varies from one to two
or two and a half lines in thickness. It appears to be
thickest on the upper half of the animal, and especially at
the extreme horizontal circumference, and the lower half is
frequently not above half the thickness of the upper one.
The large subsphero-stellate spicula are abundantly dis-
persed in the coriacecous substance of the dermis between
the expanding terminations of the distal extremities of the
skeleton* fasciculi, and the small attenuato-stellate spicula
are very abundant on the inner surface of the dermal mem-
brane, and immediately beneath it, as if designed to
especially protect it from the attacks of small predacious
enemies which may have located themselves on its surface.

The large corymbose expansions of the distal termina-
tions of the skeleton fasciculi are produced by the addition
of a great number of fusiformi-acuate spicula, not above one
third or half the size of the proper skeleton spicula ; they
are intermingled with the larger ones, without any apparent
order, and their distal terminations are in accordance with
those of the primary skeleton ones.

I am indebted to my late friend, Mr. Thomas Howard
Stewart, of the Royal College of Surgeons, a promising
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young naturalist, whom we have lost in the prime of his
tellectnal development, for my first knowledge of the
mode of external development of the gemmules of this
species. e found them pullulating from near the base of
a specimen of the sponge which he obtained in the neigh-
bourhood of Plymouth; and subsequently, on the 26th of
January, 1862, I found six of the gemmules around the
base of a living specimen which was dredged at the Diamond
oround, off Ilastings. The parent sponges and the gem-
mules in each case very closely resemble cach other. Each
of the gemmules was attached to the parent sponge by a
fasciculus formed of several skeleton spicula; the bodies
of the gemmules were quite separated from the Tethea,
and each gemmule had its own distinct groups of radiating
spicula. I have never succeeded in finding internal gem-
mules in any specimen of the sponge in which I have
searched for them.

5. TETHEA SPINULARIA, Bowerbank.

Sponge. Massive. Surface even, minutely hispid. Oscula
terminal, slightly clevated. Pores inconspicuous. Der-
mis coriaceous, thick. Dermal membrane pellucid,
furnished at intervals with fascicull of minute acerate
spicula ; spicula of the fasciculi very numerous, slightly
curved, disposed parallel to each other, with the curves
in accordance. Skeleton. Spicula subfusiformi-ovo-
spinulate, long, and rather stout. External defensive
spicula continuations of the skeleton fasciculi. Dermal
defensive spicula fusiformi-ovo-spinulate, short and
stout, disposed at right angles to surface, very nu-
merous. Tension spicula sub-fusiformi ovo-spinulate ;
as large as those of the skeleton, irregularly dispersed,
numerous ; and also fusiformi-acerate, fasciculated like
those of dermal membrane ; fasciculi few in number.

Colour —Dried, gray, with a tint of green.
Habitat—Shetland, Rev. A. M. Norman.
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Framined.—In the dried state.

T received six specimens and a fragment of this species
from the Rev. A. M. Norman, who obtained them at Shet-
land. 'They were all nearly circular, and much depressed ;
they varied in diameter from three to seven lines, and the
greatest height did not exceed three lines. In the middle
of the upper surface of each there is one or more slightly
clevated mammee, and some of them presented rather
indistinet indications of a closed osculum at their'summits.
The marginal portions of the specimens were covered with
fine sand, which adhered strongly to the surface, but the
mammee, and immediately around them is clean, and free
from it, probably by the action of the excurrent streams of
water from the oscula. None of the specimens possessed
the natural base, and the whole of them appeared as if
they had been removed by a knife from the surface of a
flat shell or stome. In the depressed form this species
harmonises in habit with 7 Collingsii. At the edge of the
largest specimen a young 7' cranium, scarcely exceeding a
line in diameter, has fixed itself, as if to bear testimony to
its Shetland locality.

The minute hispidation of the external surface is scarcely
visible by the aid of a lens of one inch focus. When soaked
in water the sponge appeared to be very firm and strong,
and a section of the dermis in the dried condition presented
very much the same texture and appearance as a slice from
the margin of a thin white card. The terminations of the
skeleton fasciculi forming the external defensive system,
project about half or two thirds the length of a skeleton
spiculum beyond the dermal surface, but those of the
secondary system or dermal defensive splcula rarely pene-
trate the dermal membrane. They are extremely numerous,
and very closely packed together, their apices appearing
immediately below the der mal memblane and the bases of
the largest and longest of them 1eachln0r to the inner sur-
face of the coriaceous dermis. In the general character of
form they closely resemble the skeleton spicula, but differ
from them in being very much shorter, stouter, and more
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fusiform in their proportions. The skeleton spicula are
comparatively long and large, and slightly fusiform, and
the form of their spinulation is very peculiar, the bulbous
base being oviform, the distal portion being the smallest.
This character appears to be a very constant one, and
appertains to the dermal defensive spicula as well as to the
skeleton ones.

The large tension spicula strengthen and support the
interstitial tissue most effectively ; they cross the skeleton
fasciculi and each other in every possible direction, and are
very numerous. The smaller description of tension spicula
are very slender and delicate in their proportions, and are
closely packed together in a fasciculus that rarely exceeds
the length of one of the spicula. 'The fasciculi are irregn-
larly dispersed on the interstitial membranes; two or three
fasciculi are occasionally found together.

Genus—I aLicNEMIA, Bowerbank.
1. HALICNEMIA PATERA, Bowerbank.

Sponge.  Circular, concavo-convex, very thin; sessile,
radiating from a small pebble imbedded in its centre.
Upper surface convex, hispid by the projection of nu-
merous bundles of long, slender, acerate defensive spi-
cula; fasciculi radiating from the centre to the sur-
face, and to the circumference, where they form a deep
marginal fringe.  Lower surface concave, smooth, and
even. Oscula simple, dispersed on the lower surface,
numerous and minute. Pores inconspicuous. Der-
mal membranes pellucid, spicnlous; spicula very
numerons, dispersed, fusiformi-acerate, entirely spined,
subangulated, and frequently inflated at the middle.
Skeleton.  Spicula, attenuato-spinulate and fusiformi-
spinulate, short and stout; and spinulate long and
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large; spicula frequently with one or two extra infla-
tions near the basal onc. Interstitial membranes.
Tension spicula abundant, the same in form as the
dermal ones.

Colour.—Dried, light gray.

Habitat—Shetland, Deep sea, Mr. Barlee, and Rev.
A. M. Norman, 1863 ; Unst, Shetland, Mr. C. W. Peach,
1864.

Livamined.—In the dried state.

"The first specimens I received of this sponge were from
my friend the late Mr. Barlee, who dredged them, I believe,
in about 70 fathoms, off Shetland.

The greatest diameter of the large specimen is one
imch, that of the smaller one three quarters of an inch.
The height of the large specimen is about a quarter of an
mch, and its greatest thickness about one third of a line.
There is a considerable amount of extraneous matter de-
posited on the upper or convex surface of each of the
sponges ; and the concave, or underside of cach, appears
perfectly clear from such impurities. The only attachment
in both of these specimens is to the small pebble imbedded
in 1its centre, and the species is evidently not stationary, as
in the larger specimen, with the concave surface downward,
the central stone does not touch the plane surface on which
its marginal fringe rests, and the under surface of the
pebble in each is partially covered by a thin stratum of
spongeous matter. The upper surface of the pebble in
both is entirely covered by the dermal tissue of the
sponge. 'This accordance in habit seems to indicate that
the natural position is with the concave surface downward,
and its freedom from impurities on that surface is the
natural result of the action of the excurrent streams from
the oscula which abound at the margin of the concave
surface of the sponge. 'The habit of the sponge of in-
cluding a small pebble in its centre, apparently as ballast,
is very remarkable, and this is the only case in which there

7
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1s an indication of a natural tendency to locomotion belong-
g to the adult species tlmt I have ever observed among
the Spongiadee.

The oscula were most numerous and largest near the
margin of the under surface, and a few only were apparent
on the upper surface of the smaller specimen.

The greater number of the pores were closed; a few
that were open on the upper surface of the larger specimen
were very minute when viewed with a power “of one hun-
dred linear by direct light.

The dermal membrane on both surfaces is crowded with
its peculiar spicula. They are singular in their form, being
fusiformi-acerate, not curved as is usually the case with
such spicula, but bent abruptly near the middle of the
shaft, so as to form more or less of an angle, and at or
near this spot there is generally an inflation of the shatft.
The adult spicula are profusely and entirely spinous, but
when not fully developed they arc frequently quite smooth,
or have the spines but very faintly indicated, but although
not fully developed they are rarely without the inflation at
or near the angle.

The skeleton spicula are remarkably large and very
variable in form and proportions. ‘The large, long, spinu-
late form, with one or two extra inflations, near the base
of the shaft, ave all disposed in one thin stratum, about
midway between the upper and lower surfaces of the
sponge, the bases being all towards the centre, and
their points radiating towards the circumference. The
short, stout, attenuato-spimulate and fusiformi-spinulate
ones, with occasionally one extra inflation near the base,
are mixed together, without order, in a thick stratum, which
occupies the space between the stratum of long spinulate
spicula and the lower surface of the sponge. The interval
between the central stratum and the upper surface is
occupied by large cavernous spaces which communicate by
orifices in the interstitial membranes, which are abun-
dantly furnished with tension spicula dispersed on their
surfaces. Numerous hollow, irregular ridges or cones of
dermal membrane are projected from the upper surface of
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the sponge, and these are frequently terminated with a
fasciculus of long, slender, acerate, defensive spicnla.  The
marginal fringe of the sponge is formed by a continuation
of the central stratum of large spinulate spicula slightly
beyond the solid margin of the sponge, and by the addition
of numerous long, acerate, defensive spicula. The inter-
stitiall membranes are thickly covered with sarcode, in
which there are numerous minute granulated vesicles.

Since the above deseription was written I have reeeived
two specimens for examination from the Rev. A. M.
Norman, who dredged them at Shetland in 1863. Oune
was nine lmes and the other seven lines in diameter and
each had a small pebble imbedded in its centre, and in
every other respect they closely resembled the specimens
described. Two other specimens, dredged in the same
locality, in 1864, were sent to me by my friend Mr. C. W.
Peach ; the diameter of one speeimen was one inch, and of
the other seven lines. 'The central pebble in neither of
these specimens was visible but its presence was indicated
by a slight projection near the middle of the concave sur-
face of each, and on probing these spots with a sharp
needle their impenetrability gave assurance of its presence.
From the size of Mr. Peach’s largest specimen heing the
same as the large one from Mr. Barlee, it is probable that
the greatest diameter of this specics rarely exceeds' one
inch.
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Genus—DI1cTYOCYLINDRUS, Bowerbank.

Secrion * Skeleton spicula, acerate and acuate.

1. Dictyocylindrus ventilabrum, Bowerbank.

O — ramosus, Bowerbank.

3. — radiosus, Bowerbank.
Secrion * * Skeleton spicula, acuate.

4. Dictyoc JZUZ(ZI us Howset, Bowerbank.

5. /uapuius Bowerbank.
6. — aculeatus,  Bowerbank.
7. — Jascicularis, Bowerbank.
8 — virgultosus, Bowerbank

Secrion * * * Skeleton spicula, spinulate.

9. Dictyocylindrus pumilus, — Bowerbank.

SterioN * * * * Skeleton spicula, cvlindrical.
1 5 C

10. Dictyocylindrus stuposus,  Bowerbank.
11. — rUGOSUS, Bowerbank.

1. D1CTYOCYLINDRUS VENTILABRUM, Bowerbank.

Sponge. Pedicelled, ramose, fan-shaped ; surface hispid;
branches dividing dichotomously, rarely trichotomously.

Oscula and pores inconspicuous. Skeleton.
acuate and accrate, elongate, often flexuous.

defensive spicula attenuato-acuate, long and stout.
Tension spicula fusiformi-acuate or acerate, slender.
Internal defensive spicula attenuato-acuate, entirely

but minutely spined.

Colour—Alive, bright orange yellow. Buff yellow m the
dried state.
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1labitat.—DBritish Channel, Brighton, Mr. Beckles.
Lizamined.—In the dried state.

For this remarkable sponge I am indebted to the kind-
ness and liberality of Mr. Samuel H. Beckles, of St.
Leonards, who states, 1T obtained it at Brighton ; it was
brought in by a fishing-boat, and is the only piece of the
kind that I have ever seen.”

The pedicel is barely an inch in height; at an inch and
a half from the base it has divided into four primary
branches ; within an inch from their origin these primary
branches each divide dichotomously, and this mode of
division continues, with a single exception of one branch
dividing trichotomously, so that at four inches from the
base there are as many as twenty-two, all nearly in the
same plane, assuming a fan-shaped series of branches, eight
inches in height by about the same extent in width. ‘I'he
branches are cylindrical, or very slightly compressed; be-
side those produced by dichotomous division there are a
few slender ones, thrown oft irregularly, but laterally from
the principal branches. In the dried condition of the
sponge the hispid character is remarkably striking, the
fasciculi of radiating spicula projecting from the central
cylinder of the skeleton to the extent of at least one third
of the whole diameter of the branch; but it is probable
that in a living state their apices would be barely visible
beyond the dermal membrane, no portion of which remains
attached to the sponge, but portions of the sarcode and
interstitial membranes are still found 7z sif, near the apices
of the radiating spicula, in which there are numerous
slender, fusiformi-acuate tension spicula belonging to the
membranes, collected m loose faseiculi, which each coutain
a considerable number of these spicula. The internal de-
fensive spicula of the skeleton are not very numerous ; they
are slender in their proportions compared with the like
description of spicula in other sponges, nor are the spines
very strongly produced. Montagw’s Spongia ramosa, de-
seribed as “ palmated and digitated round the top,” and
said to have been ““first noticed in Mr. Boyer’s cabinet of
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British shells,” appears to be the species so abundant near
Hastings, and designated Dictyocylindrus ramosus in this
work, while the sponge to which he alludes when he writes,
“1 have since taken a larger and more perfect specimen on
the coast of Devon, measuring nearly five inches in height,”
1s possibly the species now under consideration, but if the
figare given by Montagu, plate vii, vol. 1, ¢ Wernerian
Memoirs,” represents that sponge, it has evidently been in
a very dilapidated condition; what remains of it would
agree very well m size and form with the corresponding
portion of Mr. Beckles” specimen, but in other respects the
1dentification 1s far from complete ; I have therefore thonght
it advisable to consider 2. ramosus of this work as the type
of Montagu’s Spon Jza ramosa, and to give a distinet name
to Mr. Beckles specimen. I may also observe that D.
ramosus has been obtained from the Brixham trawlers by my
friend Mr. Thomas Ingall, exceeding nine inches in hcwht

Since the above was written, I “have obtained a second
specimen of this species from Mr. Henry Ridley, who
states that 1t was taken by a trawler on the Rongh Ground
between Hastings and Brighton, early in May. When he
received 1t, it was of a bright orange-yellow colour. This
specimen does not exhibit the same fan-shaped outline, and
nnmerous branches, that exist in the type specimen. It
has the same short pedicel, and commences branching an
mch from the base in the same manner, but it has only
three branches; the first of them attains the height, in-
cluding the basal portion, of ten and a quarter inches; the
second branch divides dichotomously at about three inches
from the base, and neither of these two exceed five and a half
mches 1 hewht and all are i the same plane, and the
branches near their origin have the same deseription of
slender lateral branches that are observable in the larger
specinen.

The colonr of Mr. Beckles’ specimen was stated by the
person who had the sponge from the fisherman to have been
darker and more yellow before it was dried ; it harmonises
in colour, therefore, very closely with the specimen I obtained-
m the fresh state from Mr. Henry Ridley, of Hastings.
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2. DicrvocyLINDRUS RAMOSUS, Bowerbank.

SponGIa RAMOSA., Gerard’s Herbal emended, 1577, No. 9.
— — Montagu. Wern. Mem., vol. ii, p. 84, pl. viii.
—  CRISTATA, Montugu.

HALICHONDRIA RAMOSA, Jodnston. Hist. British Sponges, p. 99.

Sponge.  Arborescent, pedicelled, branches palmate, digi-
tate, or irregnlar; cylindrical or compressed. Surface
smooth and fleshy when alive. Oscula and pores in-
conspicuous. Dermal membrane pellucid, aspiculous.
Skeleton.  Spicula of axis sub-fusiformi-acuate, rarely
cylindrical ; radial spicula same as those of the axis,
large and long. Internal defensive spicula; attenuato-
acuate or sub-spinulate, numerous; spines minute.
Tension spicula fusiformi acerate and acuate, slender,
and often flexuous, numerous. Gemmules, membra-
nous, aspiculous.

Colour.—Alive, yellow, orange, flesh-colour, pink or crim-
son. Light to dark brown in the dried state.

Locality—South coast of England, rather common, Mr.
Tumanowicz ; Guernsey, and Polperro, Cornwall, Rev.
A. M. Norman; Torquay, Mr. Thomas Ingall; Rye,
Brighton, and Sark, J. S. Bowerbank.

Liwamined—In the living state.

This species is subject to considerable variation in its
formi. I have obtained a great number of specimens from
the neighbourhood of Hastings, where it is frequently found
at high-water mark on the beach ; very few of them exceed
three inches in height, and they vary considerably in form
and in the modes of the disposition of their branches. In
some cases they ramify in every possible direction, while in
others they assume a palmate or digitate arrangement. In
the latter two forms of growth the branches are frequently
much compressed.
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My late friend Mr. Thomas Ingall obtained specimens
of this species from the trawlers at Brixham, near Torquay,
of very much greater size than any I have seen from
Hastings and its neighbourhood, some of them having a
height and breadth of nearly ten inches. The branches of
these specimens were nearly all in the same plane; few in
number, comparatively slender, and gradually attenuating
to their distal extremities. ~Although differing so much in
size, form, and proportions, from the H‘lstmcr@ specimens,
no organic differences could be detected.

Mr. Tumanowicz, of Hastings, has found this sponge
alive after severe storms during the winter, and in tlis
state he informs me that they are of a light orange-yellow
colour, and that the lateral spicula rarcly project beyond
the external surface, excepting near the apex of the branch,
and then to no great extent. Specimens subsequently found
by the same gentleman were some of them deep crimson,
with a slight shade of brown. When dried, this species
presents a widely different aspect to that of the living spe-
cimens; in the latter state it is smooth and fleshy, in the
former it 1s dark brown, and is profusely and strongly
hispid.

The dermal membrane has no peculiar spicula, but a
few of the tension spicula common to the whole of its
internal membranes may be seen dispersed on its inner
surface. The internal defensive spicula vary considerably
in size; they are very nmmerous, and three or four of them
are often grouped together on the skeleton tissues.

The only specimen in which I have found the gemmules
was sent to me for examination by the Rev. A. M. Norman,
who obtained it at Polperro, Cornwall.

There is little donbt that this species is the one desig-
nated Spongia ramosa by Gerard in his “ Herbal,’ emcndcd
by Johnston, and by Montagu in the ¢ Wernerian Memmoirs.’
'The deseription by the lattér author of the manner in which
it splits, and divides into fascicles, is correct as applied to
a weather-worn specimen, but not to an unmutilated one.

The specimen in Montagu’s collection of sponges, in the
possession of Professor Grant, of University College, labelled
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S. cristata, 1s a very young specimen of our D. ramosus,
possessing none of the adult characters of that species, but
agreeing with it precisely in the mode of arrangement, and
i the form and proportion of the spicula of the skeleton,
and of the internal defensive ones also. T'he form of the
specimen has evidently misled Montagu, and induced him
to believe it was of the same species as Ellis’s 8. eristata,
which is certainly one of the many varieties of alichondria
panicea found abundantly on the reefs of rocks off Hastings
that are submerged e\ceptmrr at low water.

3. DICTYOCYLINDRUS RADIOSUS, Bowerbank.

Sponge. Pedicelled, branching dichotomously in neatly
the same plane, compressed. Surface even, hlspl(l
Oscula simple, dispersed, minute. Pores inconspi-
cuous. Dermal membrane spiculous, tension spicula
acerate, long, and extremely slender, often flexuous,
dispersed or loosely fasciculated. External defensive
spicula congregated in distinct and separate radiating
fascienli, ne‘n’l) equidistant ; spicula large and long.
Skeleton. Axial spicula acerate and acuate, stout,
and very long. Interstitial membrane spiculous ;
spicula same as those of the dermal membrane, rather
numerous.

Colouwr —Dried, nut-brown.
Labitat—Vazon Bay, Guernsey, Mr. Cooper.
Lramined.—In the dried state.

I am indebted to my friend the Rev. A. M. Norman,
for my knowledge of this sponge, he received it, with other
interesting specimens, from Mr. Cooper, of Guelmey,
1565. It is two and a half inches high, and three 1nches
in width ; it has not its natural base. At seven lines above
its present base 1t divides into two prineipal branches, and
it continues to subdivide dichotomously at unequal dis-
tances to mear the distal terminations of the branches,
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which are all more or less furcate. All the branches are
compressed, and they occupy nearly the same plane. The
hispidation is strikingly characteristic in this sponge; the
whole surface is furnished with numerous radiating fasciculi
of large and long acuate spicnla; each group contains from
six to about ten splcula, diverging from each other at small
angles, so that the whole combined present a regular series
of defensive points at a slight distance beyond ‘the dermal
surface, while the bases of the groups are widely and dis-
tinctly separated from each other; the spicula are stouter
and stronger than those of the skeleton. The axial colunm
of the sponge is comparatively large; it extends very nearly
to the dermal membrane. The skeleton spicula, acerate
and acuate, are indiscriminately mixed in the structure,
both are long and slender in proportion to their diameter,
the acerate rather preponderating in number.

From its size, form, and general aspect, this species may
readily be confounded with 1. stuposa by a hasty observer,
but the total absence of stellate spicula in the dermal mem-
brane distinguishes it at once from that species. The
general habit of D. fascicularis, end the species under
consideration, are so like cach other that those who are not
acquainted with both species might be apt to confound the
two, by the description of the external characters only, but
liere, again, a microscopical examination of cither species
will quickly relieve us from this chance of error.

4. Dicryocyrninorus Howskl, Bowerbank.
Sponge. Arborescent, pedicelled ; branching dichotomously
or trichotomonsly ; branches slightly compressed, his-
pid ascendingly, surface smooth (7).  Oscula and pores
mconspicuous.  Dermal membrane pellucid, aspicu-
lons.  Skeleton.  Spicula sub-fusiformi-acuate, often
sub-spinulate, large.  External defensive spicula same
as those of skeleton, large and long. 'Tension spi-
cula abundant. Acuate, rarcly acerate, slender, and
often flexuous; disposed m irregular, broad fasciculi.
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Internal defensive spicula, entirely spined, sub-clavated
attenuato-acunate, very few in number.

Colour.—Alive, scarlet ; dried, light brown.
Habitat —Douglass Bav, Isle of Man' Strangford Lough,
Ireland, Dr. Dickie.

I have seen but two specimens of this species, and neither
of them were in a perfect state of preservation. I am in-
debted to Mr. Howse, of Newecastle, for my first knowledge
of it. Ile kindly sent me for examination three small
pieces, the largest not exceeding two inches in length. T
subsequently received a specimen from Dr. Dickie, un-
fortunately also broken into pieces; the largest fragment
was about two inches long, branching dichotomously, and
based on a valve of a small bivalve shell covering a con-
siderable portion of its surface, and from this spreading
base, four branches appear to have sprung.

The skeleton spicula vary considerably in size, many of
them are very stout and long ; the fusiform character is but
slightly developed, and about half of them exhibit more or
less traces of spinulation ; the remainder are acuate, with
occasionally an acerate one. 'I'he external defensive spicula
are of the same form as those of the skeleton, but rather
larger in size. 'I'heir position in the sponge is very cha-
racteristic of the species. 1 could not detect the internal
defensive spicula iz sifw in either of the specimens, but
anong those obtained from boiling in nitric acid a portion
of one of the fragments sent to me by Dr. Dickie, there
were a few entirely spined sub-clavated, attenuato-acuate
spicula, agreeing perfectly with each other in their cha-
acters, thus affording an ndication of their presence in the
sponge, although they could not be detected in the portions
I examined.

I have dedicated this species to Mr. Howse of New-
castle-on-Tyne, in acknowledgment of the Oood service he
has rendered to science in this and in wumerous other
nstances.
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5. DicrYocYLINDUS HISPIDUS, Bowerbank.

Sroneia HISPIDA, Montagn. Wern. Mem., vol. ii, pl. v, figs. 1 and 2.
HALICHONDRIA HISPIDA, Fleming and Johnston.

Sponge.  Pedicelled, arborescent; branches long and
slender, dividing dichotomously, or trichotomously.
Surface smooth, somewhat hispid.  Oscula and pores
mconspicuous. Dermal membrane pellucid, aspicu-
lous. Skeleton. Spicula acuate, large and long, rarely
acerate. External defensive spicula same as those of
the skeleton. Internal defensive spicula, attenuato-
acuate or sub-spinulate, entirely spined; few in number,
spines conical; acute and rather minute. Tension
spicula acuate and acerate, long and very slender.

Colour.—Alive, yellow or orange.

Habitat —Coast of Devonshire, Professor Quekett ; Pol-
perro, Cornwall, Rev. A. M. Norman; Diamond Trawling
Ground, Hastings, J. S. Bowerbank.

Lzamined—In the living or fresh state.

I have obtained several good specimens of this species
from the Diamond Trawling Ground off Hastings, by the
aid of Mr. H. Ridley. Montagu’s description of the
sponge in the dried condition is good as far as it goes.
In this state it is remarkably hispid, but when fresh the
sarcode 1s so abundant that very few, comparatively, of the
long external defensive spicula are projected beyond the
dermal membrane. The specimen described by Montagu
as being attached by its side, and branching at both ends,
is evidently an abnormal form of attachment and growth.
All that T have seen, rise, as he states,  perpendicular from
the base,” which is generally slightly expanded and firmly
attached to a stone or shell. In the recent condition it is
soft and flexible. The sarcode is very abundant, and in
some specimens 1t abounded n nucleated cells which
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required a microscopic power of about 300 linear to define
them well. I could not detect the oscula in any of the
specimens | examined.

Among the specimens of British sponges formerly be-
longing fo Colonel Montagu, but now in the possession of
Professor Grant, there is a y dwarf specimen of this species,
but it is not the type one figured by Montagu i in vol. ii,
pl. 5, of the * Wernerian Memoirs.”

6. DIcTYOCYLINDRUS ACULEATUS, Bowerbank.

HAUICHONDRIATA ACULEATA, Jokuston.

Sponge.  Sessile, rising from numerous small slightly
expanded bases bmuchmg, and anastomosing. Sar-
face uneven, abundzmtly furnished with large spicula
projecting at nearly right angles to the axis. Oscula
and pores inconspicuous. Dermal membrane pellucid,
somewhat stout. Spicula. Of the skeleton; acuate,
large, long and flexuous.  Of the membranes; fusifor-
mi-acerate and occasionally fusiformi-acuate; slender
and flexuous. Internal defensive spicula attenuato-
acuate, slightly but entirely spined, rare. Gemmules ?
Spherical or shghtly oval, smooth, opaque, from once
to twice the largest diameter of the skeleton spicula.

Colour.—Purple-gray when dried.
Ilabitat.—Scarborough, Mr. Bean.
Lxamined—In the dried state.

This interesting little species was found at Scarborough,
many years since, by my indefatigable friend, Mr. Bean.
e had labelled it Halichondria aculeata in his cabinet. 1
have therefore adopted that appropriate specific name.

The height of the sponge does not exceed half an inch,
and 1ts numerous primary branches are based on small
Balani; they are all nearly equal in height, and at their
distal extremities there are occasionally branches thrown
off in a horizontal direction, which seems to indicate that
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the sponge had attained about its greatest altitude. In
height and general habit it may readily be mistaken for
Llalichondria Hyndmanii, but the branches do mnot ter-
minate in a corymbose manner, as in that species. In the
dry condition the projection of the surface spicula is nearly
equal to the diameter of the primary branches. In the
dried state the surface is irregularly and deeply excavated,
but it is probable that this character would not be apparent
in the living sponge.

The splcula of the skeleton are somewhat irregular in
structure ; the normal form is regularly acnate and ﬂexuous,
but occasionally they are sub-spinulate or sub-cylindrical ;
the distal termination is usually gradual and regular, but
sometimes it s much attenuated and at others abrupt, and
in the latter case it is often more or less mucronate. The
internal defensive spicula are very few in number, and are
not to be readily found, either iz sifu or after the separation
of the spicula m boiling nitric acid ; occasionally they are
subspinulate.

The opaque gemmular bodies are dispersed irregularly
amidst the tissues, sometimes appearing attached to the
spicula, but more frequently slightly imbedded in the sur-
face of the interstitial membranes; they have the appear-
ance of a transparent integument, comparatively thick,
enclosing an opaque, dark, steel- gray coloured nucleus. 1
could not discover any indication of spicula belonging to
the integument, either 7z sifu or after reatment wltll
boiling nitric acid.

7. DICTYOCYLINDRUS FASCICULARIS, Bowerbank.

Sponge. Arborescent, slender; branches cylindrical, di-
viding dichotomously. ~ Surface smooth, aspiculous.
Oscula and pores inconspicuous. Dermal membrane
simple, translucent, aspiculous. Skeleton. Dense,
abundantly splculous spicula attenuato-acuate, slen-
der, often flexuous ; furnished with distinet radiating
fasciculi of external defensive spicula; spicula of the
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fasciculi attenuato-acuate, stouter than those of the
skeleton.  Sarcode abundant, furnished sparingly
with minute stellate spicula.

Colour.—Light amber when dried.

Habitat—Hastings, Mr. Tumanowicz ; Diamond Trawl-
mg Ground, Mr. H. Ridley; Guernsey, Miss Le Lievre;
Vazon Bay, Guernsey, Mr. Cooper.

Llramined.—In the dry state.

I received the first specimen of this sponge from Mr.
Tumanowicz, of Ilastings, who informed me that it was
found on the beach in the neighbourhood.

The specimen is unfortunately imperfect, having been
broken off, probably, about half an inch above its natural
base. In its present condition it is two and a half inches
long, and about a line in diameter. The principal stem is
nearly straight, and at half an inch from the lower end it
throws off a single curved branch rather less than an inch
in length, from w vhich a sccond very small branch is given
off in like manner. The sponge 1s so similar in size and
proportion to a slender specimen of Dictyocylindrus stuposa,
dredged at the Orkney Islands by Mr. McAndrew, that at
first sight I concluded that it must belong to that species,
but on examining it with a lens of an inch focus the unu-
snally corrngated and wasted appearance of the surface
induced me to investigate it more closely. When viewed
beneath a power of onc hundred linear by direct light, each
of the minute elevations is seen to be produced by the
projection of a dense radiating bundle of spicula more or
less enveloped in sarcode, thus presenting an appearance of
a series of wart-like elevations on the surface of the dried
specimen, but which would not, most probably, exist on the
surface of the sponge when in the living and fully expanded
condition. On examining a longitudinal section of the
stem of the sponge thlourrh the centre of the axis, in
water, as a transparent ol)ject, with a linear power of one
hundred and sixty, the fasciculi of spicula were seen based
on the cylindrical axis of the skeleton, and yradiating thence
through the thick coat of sarcode, to the surface, and to
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a slight cxtent beyond it.  Each of the fascicult consists of
a great number of spicula, and the radiation is frequently
to such an extent as to form an angle of twenty or thirty
degrees. In the spaces intervening between the fasciculi
there is very rarely even a single spiculum to be seen
passing from the axis of the sponge to its surface.

I could not separate the dermal membrane from the
mass of sarcode beneath it, but it is evidently thin, simple
and transparent, and apparently destitute of spicula.

The thick cylinder of sarcode surrounding the axial
skeleton is uniform in its texture, and without any appear-
ance of cavities or canals, and there are thinly and irregu-
larly scattered through the whole of its substance, a few
stellate spicula, with about six or eight attenuating radii.
These spicula ave very minute, not exceeding ,4th inch
from point to point of the radii, and require a power of
about 600 linear to exhibit them in a satisfactory manner.

The axial skeleton of this species is more complex in its
structure than that of many of the allied species. The
spicula of which it is composed are very slender, frequently
flexuons and very numerous. Although at first sight this
species may be readily confounded with slender specimens
of D). stuposa, its anatomical differences readily distinguish
1t from that sponge.

I subscquently obtained from Mr. Henry Ridley, of
Hastings, a much larger specimen of this spouge, it rather
exceeded eight inches in height ; like the first specimen, it
had not the natural base, but the lower portion of the stem
was two and a half lines in diameter. In every other cha-
racter, except the size it closely resembled the specimen I
received from Mr. Tumanowicz. Although a more mature
and much larger specimen than the type one and in a per-
fectly dry condition, I could not detect any protrumon of
spicula through the dermal membrane. In this specimen,
and in one obtained by the Rev. A. M. Norman from Mr.
Cooper, of Guernsey, the whole of the branches are deve-
loped in the same plane; but in the specimen presented to
Mr. Norman by Miss Le Lievre this is not the case, but
the latter specimen has the appearance of having been dis-
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torted in the course of its growth, and the branches have
united where they have touehed each other. 'The warted
appearance of the surface is very strongly produced in Mr.
Cooper’s speeimen, but in the other two referred to it is not
nearly so apparent, in consequence of the peripheral fasci-
euli being so numerous and so close to each other as to
almost obscure their fascicular character. Mr. Cooper’s
specimen has the natural base, whieh does not spread to a
greater extent than about twiee the diameter of the prin-
cipal stem of the sponge. 'I'his species does not appear to
attain a great size; the largest specimen I have seen is
four and a half inches high and four inches broad, and the
principal stem does not exceed one fifth of an inch in
diameter.

8. DICTYOCYLINDRUS VIRGULTOSUS, Bowerbank.

Sponge. Sessile, virgultose; branches simple, ascending,
very spinous. Oscula simple, dispersed. Pores in-
eonspienous. Dermal membrane pellueid, aspiculous.
Skeleton: spicula acuate or attenuato-cylindrical,
large and long, rarely subclavate. External defensive
spicula, primary series, aceratc or fusiformi-aeuate,
short and slender, very numerous, fasciculated, diver-
gent. Internal defensive spicula subclavate, attenuato-
acuate, entirely spined, variable in size, occasionally
very large and long ; spines conieal, minute.

Colour.—Dried, dark greenish-gray.
Habitat.—Shetland, Rev. A. M. Norman.
Framined.—In the dried state.

I received nine specimens of this sponge from the Rev.
A. M. Norman ; none of them exceeded an inch m height.
'The body of the sponge is irregularly massive and sessile ;
at about a quarter of an inch from the base it divides into
a number of upright, straight, attenunating branches, which
appear never to subdivide or diehotomise. Very few of

8
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them exceed a line in diameter at the base, and they gra-
dually attenuate to their distal terminations. When held
up to the light they appear profusely spinous, the spi-
cula projecting at right angles to the surface, frequently to
the extent of two or three times the diameter of the part of
the branch whence they spring. The branches all attam
to nearly the same height, and their terminations are fur-
nished with numerous large defensive spicula, which are
projected in lines nearly in accordance with the axis of the
branch.

From the appearance of the dried specimens it is pro-
bable that in the living condition the diameter of the
branches would be at least twice that of their present con-
dition. The secondary external defensive system consists
of numerous fasciculi of comparatively small, slender,
acutely terminated s]ncnh, diverging from the base of the
fasciculus, and spreading in every poasﬂ)le direction. The
mternal defensive spicula are very numerous, and are ex-
ceedingly various in size. Mauny of them are abraptly
curved near the base, and the clavate expansion at the base
of the greater portion of them is excentric to the axis of
the spiculum.

9. DicryocYLINDRUS PUMILUS, Bowerbank.

Sponge. Sessile, or very slightly elevated on a massive
pedicle ; branching dichotomously or trichotomously ;
branches short, stout, obtusely terminated. Surface
very slightly ]mpld m the living state. Oscula
simple, dispersed.  Pores inconspicuous.  Dermal
membrane pellucid, aspiculons. Skeleton: spicula
of axis sub-spinulate or acunate, rarely enormi-spinu-
late; radial spicula same as those of the axis. In-
ternal defensive spicula attenuato-acuate or sub-
spinulate, entirely spined.  Tension spicula acuate or
acerate, long and slender.

Colonr.—Alive, dark gray, with a tint of green.
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Habitat—"Tenby, J. S. Bowerbank ; Fowey, Cornwall,
Mr. C. W. Peach ; Jersey, Rev. A. M. Norman.

Framined —In the hiving state.

I have scen but three good specimens of this sponge ;
the first I dredged in about seven fathoms, in the sound
between Gilter Point and St. Margaret’s Island, Tenby ;
the second I received from Mr. Peach, who obtained it at
Fowey. They resemble each other very closely, but in the
Tenby specimen the primary branches spring from a com-
mon base, closely adhering to a stone, while in Mr. Peach’s
specimen they originate at a very slight elevation above
the base. 'The subdivisions follow each other at very short
distances, and the terminations are frequently trichotomous.
Neither of the specimens attained the height of two inches.
The colour, when dry, of the Fowey specimen, is nearly
that of a dark mahogany; that from Tenby is of a some-
what grayish hue; when fresh from the sea it was of a
dark gray colour, with a slight tinge of green. 'T'he sur-
face of the sponge, in the dried state, i1s abundantly and
strongly hispid, and is so rugged and cavernous as to
render it very difficult to distinguish the oscula, but they
appear to be few in number and irregularly dispersed.

This sponge, at first sight, in the dried condition, might
be readily mistaken for a stunted variety of 2. ramosa, but
in the living state the difference in colour and general aspect
would readily distinguish them. The skeleton spicula of
the two species also closely resemble each other in size,
but the spinulate character of the bases of those of D. pu-
milus establishes the specific character with a much greater
degree of certainty; a few of them are so slightly intlated
at the base as to appear necarly purely acuate, but by far
the greater number are distinctly more or less spinulate.
On the contrary, the skeleton spicula of 2. ramosa, what-
ever may be its variations in size or form, very rarely pre-
sent any indications of inflation of the bases of those organs.
The tension and internal defensive spicula of the two spe-
cies closely resemble each other, but in the latter of the
two forms those of D. pumilus are much smaller than those
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of D. ramosa. Tn a small specimen of this species which
I veceived from the Rev. A. M. Norman, who obtained it
at Jersey, the tension spicula were e\'ccedinrrly numerous,
and were frequently b1011pu1 together in consider able
numbers, in the form of large, 11'1'eguhr, flat fasciculi.  'The
specimen was dredged off Jersey. It was attached to a
dead shell of Penus verrucosa. 1t did not exceed an inch
in height, but in other respects it closely resembled the
specimen from Fowey.

10. DicTYOCYLINDRUS STUPOSUS, Bowerbant:.

SPONGIA STUPOSA, VAr. DAMICORNIS, Nontagu.
—  RIGIDA, Montagu.
HALICHONDRIA CERVICORNIS, Joknston.
— RIGIDA, Joknston.

Sponge. Arboreseent, pedicelled ; branches slender, round,
or compressed, dividing dichotomously and trichoto-
mously ; covered with long, scattered Sl)]Cll]‘l l)l‘OJGCtll](T
at right angles to the axis. Oscula and pores incon-
spicuous.  Dermal membrane abundantly spiculous ;
spicula attennato-sphero-stellate, radii acute, numerous.
Skeleton : spicula of the axis cylindrical, rather short,
and stout; radial spicula attenuato-acuate, large and
long. Tension spicula acuate and acerate, long and
slender, very numerous, frequently fasciculated.

Colonr.—1ight to dark brown, when dried.

Huabitat. —Torbay, Mrs. Griffiths;  Orkneys, Mr.
M<Andrew.

Framined—In the dried state.

The specimen presented to me by Mrs. Griffiths, of
Torquay, labelled //al. stuposa, is e\('oodmrrlv like the figure
represented by Monfagu, < Wern. Mem.,’ vol. i, pl.iv, p. 79,
in every 1ehl)ect. It differs essentially 1 in its structure from
the type speeimen of /lalichondria cervicorais of Dr.
Johnston, figured in pl. v, fig. 1, p. 96, of his ¢ Hist. Brit.
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wponges,” or, indeed, from any of the <pe011nens described
by that author, and appears to be Montagu’s Spongia
stuposa, vav. damicornis.  There is good reason to believe
that the specimens figured by Mont‘wu in ¢ Wernerian
Memoirs,” vol. i1, pl. iii, are only stunted varicties of his
Spongia /zz,y)zda, as very similar specimens of that sponge
have been found at Hastings, and are in my possession ;
and there is also one in Montagu’s collection of sponges 1n
the possession of Dr. Grant, labelled Spongia hispida, which
i1s quite as stunted as the upper of the two figures in
pl. 1i, vol. ii, of the < Wern. Mem.,” while that which
Montagu figures in pl. iv, and described as a variety, to
“be called damicornis,” is the Dbetter representative of
Spongia stuposa. 1 have therefore thought it advisable so to
designate this distinet and well-marked species Dictyo-
eylindrus stuposus, and especially as the only other British
species, . ramosus, to which the name stwposus could with
any propriety be applied, is undoubtedly Spongia ramosa
of Gerard and other authors.

Among the sponges in the collection of Colonel Montagn
in the possession of Professor Grant, of Umversity College,
there is the smaller of the type specimens figured in pl. xi,
fig. 2, vol. 1i, < Wernerian Memoirs,” but the larger one,
represented by fig. 1, is not there. On carefully examining
the ome represented by fig. 2 I found it to be a stunted
specimen of the same author’s S. stuposa, var. duinicornis,
represented in pl. iv of the same work, but the surface
spicula which present so striking a feature in the latter
specimen are nearly all absent in the former, which has
evidently been much acted on by the sea before it was
found. There is no difference in any of the structural
characters between the two specimens, excepting that the
minute sphero-stellate spicula of the membranes of \S. riyida,
Montagu, slightly exceed in size those of §. sfuposa in my
possession, a difference which 1s by no means uncommon m
two specimens of undonbtedly the same species, and which
frequently occurs in Zethea lyncurimm. 1 am strongly
meclined to believe that the larger of the two type specimens
of Sp. rigida figured and described by Montagn is the one
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to which he refers as being of an orange colour when fresh,
and that it also was a dwarf speeimen of his 8. stuposa ;
if so, S. rigida of Montagu and [Halichondria rigida of
Johnston’s “British Sponges’ are no longer species, but syno-
nyms only.

The specimen of D. stuposus which 1 received from Mr.
M¢Andrew is in Dbetter condition than any one of the
species that 1 have yet seen. The thickness of the sarcodous
substance surrounding the skeleton 1s equal to about one
third of the diameter of the latter, and in this fleshy coat
comparatively very few spicnla are disposed in a longitu-
dinal direction.  Very large attenuato-acnate spicula, as
cempared with the largest of the spicula of the skeleton,
are projected from the cylindrical axis through the sur-
ronnding fleshy mass at irregular distances. In this spe-
cimen fhe sphero-stellate splcul are in their normal
position, immediately beneath the dermal membrane; they
are exceedingly numerous, and are seldom more than twice
their own diameter apart from each other, but there appears
to be but a single layer of them, and it very rarely ocenrred
that a specimen was found deeply imbedded in the fleshy
mass, and 1 conld not find any in the sarcode within the
axis of the skeleton.

The tension spicula are very abundant.  They are princi-
pally disposed around the axis in nmmerounsirregular, flat fasci-
cul, lying usually in the direction of the axis “of the sponge,
a few of them only ocemrring at right angles to it; others
arc dispersed singly and irregularly amid the membranous
tissues, and immediately beneath the dermal membrane.

The presence of the sphero-stellate spieula in the fleshy
substance of //. stuposa, Mont., distinguishes this species
readily from all its congeners, and 1t should be remembered
that these spicula arc not nsually pereeptible under ordinary
circumstances, but must be rendered so by boiling in nitrie
acid and mounting in Canada balsam.  Montagu’s figure,
although roughly exccuted, is extremely characteristic, and
the projection of the surface spicula in the dried specimen
to a greater extent than the whole diameter of the axis of
the sponge 1s by no means exaggerated.  The axis, when



BRITISH SPONGIADZA. 119

denuded of these spicula, has the appearance, to the
unassisted eye, of woody structure, and it is very rigid
and brittle.

I have not seen fresh specimens of this species, but it is
highly probable that when alive the surface spicula would
not project to anything like the same extent as represented
in the dried condition.

11. DicryocYLINDRUS RUGOSUS, Bowerbank.

Sponge. Ramose, pedicelled, branching irregularly, short,
thick, and fleshy. Swurface rugose, shightly hispid.
Oscula simple, large, dispersed, few in number. Pores
mconspictious. Dermal membrane pellucid, aspiculous.
Skeleton : axial spicula eylindrical, long, slender, very
flexuous; or sub-fusiformi-inequi-acerate, long and
slender ; rarely acunate. Radial skeleton, fasciculated ;
fasciculi compound ; spicula numerous, successive from
base to apex, acuate, comparatively short and stout.
External defensive spicula, terminal spicula of the
radial fascicuh.

Colour.—Alive, light gray, with a tinge of yellow.
Habitat—Orkney and Shetland, Captain Thomas, Mr.

Barlee, Rev. A. M. Norman, and Mr. C. W. Peach.
Livamined—In the fresh state.

This sponge is by no means a rare species in the localities
named. It rarely exceeds three inches in height, and the
principal stem often exceeds half an inch in thickness. It
usually begins to divide near its base, generally dichoto-
mously, but sometimes trichotomously. 'The branches are
frequently somewhat compressed, and they preserve the
same diameter for nearly their whole length, terminating
obtusely.

In the living or fresh state the central axis occupies
about one third of the diameter of the sl)onwe The radial
fasciculi have but few spicula at their bases, but they
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increase considerably in number as they progress towards
the surface, where a few of the terminal ones passing for a
short distance through the dermal membrane act as external
defensive spicula, rendering the smface, in the fresh state,
very slightly hispid, but in the dried condition this character
becomes, by contraction, exceedingly prominent.

Mr. Barlee dredged this species in sixty to seventy
fathoms, about twenty-five miles off Lerwick, near the outer
skerries; and I obtamed about sixty or seventy specimens,
preserved in salt and water, from the Shetland fishermen,
who brought them up with hooks and lines while fishing in
sixty or seventy fathoms at the IHaaf Banks. In drying,
this sponge assumes a deeper yellow colour than it has in
the wet state.

Genus—PHuAKELLIA, Bowerbank.

L. Phakellia robusta, Bowerbank.
2. —  venlilabrum, Bowerbank.

I. PHAKELLIA ROBUSTA, Bowerbank.

Sponge. Ian-shaped, elevated on a short pedicle; distal
margin attenuated to a sharp edge, surface smooth
or very shghtly hispid. Oscula simple, dispersed,
numerous, and small.  Pores inconspicuous. Dermal
membrane aspiculous. Skeleton: axial column very
slender ; spicula acuate or acerate, large and long,
flexuons ; ramuli diffuse ; spicula stout, rather short,
acuate, occasionally acerate.  Interstitial tension
spicula very large and strong, rather numcrous,
mostly acerate, occasionally acuate, very flexuous,
passing at various angles from one radial fasciculus to
another.
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Colour.—Ochreous yellow, when dried.
Iabitat—Shetland, Mr. Peach.
Framined—Iu the dried state.

This sponge was dredged at Shetland, in 1564, by Mr.
J. Gwyn Jefreys, and preserved for me by my friend Mr.
Peach, who accompamed the expedition. It is the only
specimen I have seen of the species. It is three inches in
height, the same in breadth, and does not exceed four lines
in thickness near the base, and gradually becoming thinner
towards the distal extremity, where the margin is quite
thin and sharp. The dermal membrane is to a great
extent destroyed, but where it remains 2z sifu it appears as
if the surface had been smooth and even. In its present
dried state it is slightly hispid, by the projection of the
spicula of the distal extremities of the secondary ramuli of
the skeleton. The dermal membrane has no proper spicula
of its own, but in parts it is furnished with large acerate and
acuate flexuous tension spicula, of the same description as
those whichoceur soabundantlyin the interstitial membranes.

The distal spicula of the secondary ramuli frequently
diverge at their apices, approximating to form an external
surface to the sponge, and it appears that it is where this
divergence does not take place to the necessary extent that
the dermal membrane is furnished with the large tension
spicula as described above.

The axial columns of the primary radial fasciculi of the
skeleton are very thin, the great size and strength of the
spicula of which they are composed compensating for the
want of numbers, and both this portion of the skeleton and
the secondary ramuli are formed of spicula of a size greatly
exceeding those of the corresponding parts in 2. veatila-
brum. 'The spicula of the secondary ramuli, although quite
as stout, are not more than about half the length of those
of the primary ramuli of the skeleton. The interstitial
spaces are very large, and their membranes are abundantly
furnished with remarkably large and strong flexuous tension
spicula, which frequently have their terminations imbedded
in different secondary ramuli; they cross each other at
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every imaginable angle, thus forming an irregular but
strong connecting network of spicula between the neigh-
bouring secondary ramuli.

Q. PHAKELLIA VENTILABRUM, Bowerbank.
HALICHONDRIA VENTILABRUM, Joknston.

Sponge.  Cyathiform or ventilabriform, elevated on a short
pedicle ; distal margin attennated to a sharp edge. Sur-
faces smooth or somewhat rugose and excavated,
minutely hispid.  Oscula simple, dispersed, numerous
and minute. Pores inconspicuons. Dermal mem-
brane aspiculous. Skeleton : spicula of the axes
cylindrical, long, slender, and very flexuous ; of the
ramuli acuate, slender, rather long, and frequently
slightly flexuous. External defensive spicula same as
those of the ramuli.

Colour.—Pale yellow, with a tint of green, preserved in
strong salt and water while alive.

Ilabitat —Haaf Bauks, Shetland, Mr. Barlee and Mr.
Humphreys ; Loch Fine, Rev. A. M. Norman.

Lramined.—Yresh and undried, as from the sea.

The description of the external characters of this sponge
given by Dr. Fleming 1s very correct applied to dried
specimens ounly, but it may be as well to remark that the
difference between the fresh and the dried specimens 1s so
great as to quite alter the specific characters derived from
these sources. 'Thus, specimens whieh in the former con-
dition have the swrfaces smooth and imperforate, when
dried become highly villous and present quate a reticulated
and perforated appearance, in consequence of the contrac-
tion of the mterstitial tissnes, and the real oscula are undis-
tinguishable amidst the pumerous fractures arising from
this cause. In young and well- -preserv ed specimens, which
have not been dried, the surface is usually smooth and even,
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and the hispid character scarcely perceptible, but in old and
well-worn specimens it is frequently rugose, and more or
less excavated. The oscula are not readily detected in the
fresh sponges ; when apparent they appear as simple circular
orifices, rather numerous, minute, and irregularly dispersed
on all parts of the sponge. 'T'he dermal and interstitial
membranes appear entirely destitute of tension spicula ; the
former tissue is perforated by the distal terminations of the
secondary ramuli, which form innumerable little radiating
groups of defensive spicula, projecting through the mem-
brane to the extent of about two thirds the length of a
spiculnm.

In the dried condition the primary cylindrical radii of
the skeleton have very much the appearance of semi-
decomposed ligneous fibre, and the exposure of the secon-
dary ramuli by the contraction arising from drying gives
the surfaces of the sponge a remarkably flocculent appear-
ance, like that of a close thick coat of fine hair or fur, laid
m every possible direction by immersion in water,

When sections of this sponge in a longitudinal direction
are mounted in Canada balsam, and examined by trans-
mitted light, with a power of about 150 linear, the primary
ramifications of the skeleton are seen to comsist of in-
numerable long and very flexuous spicula, loosely fascicu-
lated together, as in the corresponding parts of a Dictyo-
cylindrus, but the spiculain this sponge are very much more
contorted in their flexuosity than in any species of Dictyo-
cylindrus with which I am acquainted ; and on the external
parts of the cylinders these spicula are frequently so
dispersed as to appear as if they were portions of threads
which had been bound round the central fasciculus in an
ascending direction, to keep the whole of the included
spicula i position.

The secondary ramuli of the skeleton are singular in
their structure.  Their proximal terminations appear to
have scarcely any conmection with the primary cylinder
whence they emanate ; they commence with one, two, or
three spicula loosely cemented together, but they accumu-
late spicula rapidly as they increase in length, dividing
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continually, and pursuing an irregular nndulating course
to the surface, where the distal terminations expand to a
very considerable extent. The total length of each ramulus
is abont equal to that of eight or ten of the spicula of which
it 1s composed. The spicula of which the ramuli are
formed have their apices always directed towards the sur-
face of the sponge.

I received several of these sponges from my kind and
liberal friend Mr. Barlee, and subsequently through his
assistance I obtained between two and three hundred speci-
mens from the deep-sea fishermen at the Haaf Banks at
Shetland, throngh their agent Mr. Humphreys, and among
these numerous specimens I found every imaginable variety
of cup- and fan-like form that can be well conceived.

Genus—MIcROCIONA, Bowerbank.

SecrroN * Skeleton spicula acerate.

Microciona fictitia, Bowerbank. :

Skcrion * * Skeleton spicula acuate.

2. Microciona levis, Bowerbank.

3 —  fallax, Bowerbank.

4 — armata, Bowerbank.

5 — spinulenta, Bowerbank.
6. — carnosa, Bowerbank.

7 —— ambigua, Bowerbank.

Secrion * * * Skeleton spicula spinulate.

.

8. Microciona atrasanguinea, Bowerbank.

1. MicrocioNa FICTITIA, Bowerbank.

Sponge. Parasitical on zoophytes or fuci; surface uneven,
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pustulous. Oscula simple, dispersed. Pores incon-
spicuous.  Dermal membrane spiculous; spicula
acerate, long, and slender, dispersed, numerous ;
retentive spicula equianchorate, tridentate, minute,
short and stout, rather numerous. Skeleton : columns
diffuse, long, and very irregular; spicula acerate,
rather long and slender. Ixternal defensive spicula
basally spined, attenuato-acuate or spinulate, long and
rather slender, usually curved near the base. Internal
defensive spicula entirely spined, attenuato-acuate,
short ; spines numnerous and strongly produced. In-
terstitial membranes spiculous ; tension and retentive
spicula same as those of the dermal membrane, both
nunierous.

Colour.—Dried, brown with a tint of yellow.
Habitat.—Guernsey, Rev. A. M. Norman.
Framined.—In the dried state.

The specimen in course of deseription rather exeeeds an
inch and a quarter in length. It has entirely enveloped,
apparently, the stem of a branchmrr horny zoophyte ; one
portion of it is nearly cylindrical, with a diameter of rather
more than two lines ; the other is about the same thickness,
but flat, and is rather more than five lines wide.

The general aspeet of this sponge i1s so unlike that of
other species of Microciona that it is very likely to deceive
a hasty observer, and the confusion of its internal structures
arising from their true bases being on the cylindrical sur-
faces of the zoophyte or fucus whence they spring, instead
of on an expanded plane, increases the difficulties of identi-
fication ; but a close examination of its structure in detail
irresistibly leads to the conclusion that it is truly a Micro-
ciona.

The depressed pustulous character of the surface in the
dried specimen is, with the aid of a lens of an ineh focus,
very characteristic, but it is probable that it is not apparent
in the living sponge.  Sometimes the pustules appear to be
furmshed with a closed osculum, but other oscula are seen
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dispersed over the sponge without any connection with the
pustular organs. The dermal membrane is furnished
abundantly with tension spicula of the same form and size
as those of the columns of the skeleton, intermixed with
others of the same form, but very slender ; and it has also
a considerable number of retentive spicula intermixed with
the tension ones. The general aspect of this organ is very
much confused, in consequence of the terminations of the
skeleton columns frequently curving in the direction of
right angles to their long axes, and then spreading irregu-
larly over the inner surface of the membrane, so as to pro-
duce the appearance of its being furnished with irregular
flat fasciculi of tension spicula. 'I'his irregular habit of the
skeleton columns is, to the best of my belief, peculiar to this
species of Microciona. The skeleton columns are very
irregular in their forms and directions ; they are constructed
of numerous spicula, disposed longitudinally, and are
closely cemented together by keratode. The large external
defensive spicula are based on their surfaces, whence they
radiate at a great variety of angles, and not infrequently
at right angles to their axes. The small internal defensive
spicula are not very numerous, they are irregularly dis-
persed in all parts of the tissues, and are more frequently
recumibent on the interstitial membranes than erect. The
retentive spicula are small, but stoutly constructed; the
lateral teeth are widely spread and slightly palmated. The
interstitial membranes are numerous and strong, and abun-
dantly spiculous, and exhibit on their surface, in a greater
or less state of development, every form of spiculum that
1s found in the sponge, and the retentive spicala are espe-
cially numerous in some parts of them. Nearly the whole
of the characters exhibited by the interstitial tissues are
invisible until the section has been mounted in Canada
balsam.
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2. MicrocioNA LEVIS, Bowerbank.

Sponge. Coating thin ; surface even and smooth. Oscula
stmple, dispersed, minute.  Pores inconspicuous.
Dermal membrane spiculous; spicula attenuato-ace-
rate, subclavate, long and slender, subfasciculate ; and
tricurvo-acerate, stout, central curve abrupt, dispersed,
numerous. Skeleton: columns short and stont;
spicula numerous, slightly divergent ; attennato-acuate,
large and long. Internal defensive spicula attenuato-
acuate, short, entirely spined; spines imcipient, dis-
persed.  Interstitial membranes, tension spicula
tricurvo-acerate, stout, central curve abrupt, very
numerous.

Colour.—Nut-brown, when dried.
Habitat.—Shetland, Mr. Barlee.
Lramined.—In the dried state.

I am indebted to my late friend Mr. Barlee for my
knowledge of this species. I recetved from him a single
specimen, which covered the whole of the imperforate valve
of a Terebratula caput-serpentis, and not quite an inch in
length. In the dried condition the surface is even, but
somewhat rough, but small portions from the parts in best
preservation, when immersed in water, presented a smooth
and even appearance, and I could not detect any projecting
spicula.

The oscula are not readily determimable, but they
appear to be simple and dispersed. The subclavate at-
tenuato-acerate tension spicula of the dermal membrane
are very long and slender. Sometimes they are loosely
fasciculated. Its bundles do not assume any especial
direction, but the bases of the spicula of the fasciculi
appear to be always coincident.  Many other separate
spicula of the same form are irregularly dispersed on the
inner surface of the dermal membrane. The tricurvo-
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acerate spienla are also irregularly distributed. They vary
considerably in length and diameter, but they all agree in
the abrupt character of the middle curve.

The skeleton spicula are large, long, and usually per-
fectly smooth; oceasionally, but rarely, an incipient spine
may be detected at the base with a power of about 300
linear, but their oecurrence is the exeeption rather than the
rule.

The internal defensive spicula are short and rather
slender. The spines are sometimes strongly developed at
the base, but they always present an incipient appearanee
on the remaining portion of the spienlum. They are
seated generally on the basal membrane, but a few are
projected from the lower parts of the skeleton columns.
In all parts of the interstitial fissures of the sponge the
tricurvo-acerate tension spicula are dispersed abundantly.

I have designated this species /evis, in reference to the
rather unusual smoothness of the skeleton spicula.

3. MICROCIONA FALLAX, Bowerbank.

Sponge.  Coating, surface rough and uneven. Oscula
simple, minute, dispersed. Pores Inconspicuous.
Dermal membrane pellucid, spiculous ; spicula acuate,
long, and slender, dispersed, very abundant. Ske-
leton : colmmnns long, slender, and flexuous, ocea-
sionally branching ; splcula acuate, basally spined;
spines few and minute. Internal defensive spicula
attenuato-acute, entirely spined, variable m size, and
ocecasionally very long;.spines very minute. Inter-
stitial memblanbs tension spicula same as those of
the dermal membrane, comparatively few in number.

Colour.—Alive, bright crimson; dried, light brown,
with a tint of red.

Habitat.—Diamond Ground, Hastings.

FEramined—In the dried state.

I received three specimens of this speees from Mr.
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Henry Ridley, of Iastings, who had them from one of the
trawlers.  'The sponges, each completely covered the upper
valve of a Peclen opercularis, and in thickness and gencral
external characters closely resembled each other.  The shells
were uniformly coated with the sponge, which did not, in any
part, exceed the eighth of an inch in thickness. 'The general
anatomical structur e, when examimed microscopically, so
closely resembles that of Aicrociona carnosa when in a
young state, that it might readily be mistaken for that
species. 'The slender, flexuous, and branching characters
in the skeleton columms of cach are alike, and it is only
when we apply a microscopical power to the tissues when
mounted in Canada balsam, that the difference in the cha-
racters of the spicula of the skeleton and the tension
spicula, and the total absence of retentive spicula, which
are so abundant in M. carnosa, becomes distinctly appa-
rent.

The basal portions of the skeleton spicula are very
sparingly spinous, and the spines are minute; they rarely
extend beyond about two diameters of the spiculum above
its hemispherical base. The tension spicula are very long
and slender, and are frequently flexuous. The internal
defensive spicula are very numerous and vary much in size ;
they are very abundant on the colummns of the skeleton,
especially towards their basal portions.

MicrocioNA ARMATA, Bowerbank.

Sponge.  Coating thin; surface minutely hispid.  Oscula
simple, minute. Pores inconspicuious. Dermal mem-
brane spiculous, thin, pellucid. Tension spicula sub-
clavate attenuato-acuate, long and slender, and angu-
loid tricurvato-acerate ; retentive spicula dentato-pal-
mate, equi-anchorate and bidentate, equni-anchorate
very minute. Skeleton. Columns short and stout;
spicula attenuato-acuate, basally spined, large and long.
Internal defensive spicula attenuato-acuate, entirely

spined, short and stout; spines of the base numerous,
9
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short, and conical, occasionally curved ; spines of the
shaft very stout, long, and 1ccm‘ved especially so
towards the apex. Interstitial memblanes, spicula
same as those of the dermal membrane. Basal mem-
brane abundantly furnished with internal defensive
spicula.  Gemmules spherical, membranous, aspicu-
lous.

Colour. —Alve, blood-red ; 1n the dried state, nut-brown.

Habital—Belfast Lough, Dr. Dickie; St. Catherine’s
Bay, Jersey, Rev. A. M. Norman.

Framined.—In the dried state.

This sponge coats the front of one of the valves of a
common mussel-shell for two inches in length and about
seven lines in breadth, and its greatest thickness 1s about
two lines. 'The surface is rough, from the partial destruc-
tion of the cuticle and the exposure of a number of sinnous
intermarginal canals. In its present condition its texture
is rigid, and of a nut-brown colour. In consequence of
the destruction of the dermal membrane to so great an
extent, I have been unable to determine with certainty the
characters of the oscula, but from the size and disposition
of the intermarginal canals which conveyed the excurrent
streams to them, it is probable they were small and dis-
persed over the thicker parts of the sponge. The dermal
membrane is situated immediately above the terminations
of the columns of the skeleton; small portions of its
remains, about a line and a half in diameter, were pellneid,
and abounded with its characteristic tension and retentive
spicula.  The spicula of the skeleton are singular, from
having the bases furnished profusely with mclplent spines
or tul:ercles for about the length of one diameter of the
spiculum, beyond which the shaft is completely devoid of
spines. Ihe internal defensive spicnla have their bases
profusely furnished with large conical or recurved spines
for about one diameter of the spiculum in length, and the
remainder of the shatt is more qp’u‘mrrlv but still abnn-
dantly supplied with them, the spines becoming larger and
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more recurved from about the middle to the distal ex-
tremity of the shaft. These spicula radiate from the
columns of the skeleton at angles varying from ten to forty
degrees towards the surface of the sponge; and they are
also projected in considerable numbers from the basal
membrane of the sponge in the intervals between the bases
of the columns of the skeleton at right angles to the basal
membrane. The columns of the skeleton are rarely
connected with each other by membranes near their
bases, but they are abundantly so connected near their
apices; and in these membranes we find numerous fasci-
culi of the sub-clavated attenuato-acuate tension spicula,
and a few of them are also disposed longitudinally in the
membranes surrounding the columns of the skeleton. The
anguloid tricurvato-acerate spicula are abundant in all
parts of the membranons tissue. These spicula are singular
in their character, the middle curves being very short and
frequently nearly semicireular, while the terminal ones are
long, but very slightly curved, so that the spiculum very
nearly approaches the form of the letter V. The retentive
spicula are very minute, and require a linear power of
about 600 to render them distinctly.

I subsequently received two small specimens of this
species, dredged off Jersey, in the summer of 1859, by the
Rev. A. M. Norman. The sponges completely couted each
of two specimens of Murez corallinus, the largest of which
was seven lines in length, and the thickness of the sponge
upon 1t was not more than one third of a line; but it was
evidently a mature specimen, as there were a considerable
number of gemmules imbedded amidst the tissues. They
were spherical and membranous, and entirely destitate of
spicula, and full of vesicular molecules. 'L'hey varied in
diameter from 4;th inch to th inch. My friend
describes the sponges, in his letter to e, as, when alive,
of “a very pretty blood-red.
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5. MICROCIONA SPINULENTA, fowerbank.

Sponge.  Coating thin.  Surface rugged and uneven.
Oscula simple, minute, numerous. Pores inconspi-
cuous. Dermal membrane spiculous; spicula cylin-
drical, sub-clavate, long and slender; dispersed or
sub-fasciculate, numerous. Skeleton. Columns short
and small ; spicula attenuato-acuate, entirely spined ;
spines acutely conical, strong, and numerous. In-
ternal defensive spicula same as those of the skeleton,
few i number. Tension spicula of interstitial mem-
branes same as those of dermal membrane. Retentive
spicula bidentate inequi-anchorate and unipocilate
and bipocilate bihamate, dispersed, very minute and
few in number.

Colour.—Dark brown when dried.

IHabitat —Squin Ground, Weymouth Bay, J. S. Bower-
bank.

Franmined.—In the dried state.

I dredged this species, in 1847, on the Squin Ground,
1 Weymouth Bay, near the wreck of the Abergavenny.
It covers the shells of Pecten opercularis more or less, but
always very thinly. It appears to be very common in
that locality. T do not recollect the colour in the living
state. In the dried condition it is a dark nut-brown.
When examined by direct light with a two-inch combina-
tion, the surface presented a very rugged and uneven
appearance, but in the living state it would probably be
much more smooth and even. The oscula are small and
numerous ; the largest of them may be scen by the aid of
a lens of two inches focus.

The dermal membrane is profusely furnished with tension
spicula, which are dispersed, or very loosely and irregularly
fasciculated. The spicula are slender, long, and usually
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more or less clavate at their terminations, and are fre-
quently somewhat flexuous.

The skeleton columns are short. They are composed of
stout attenuato-acuate, entirely and strongly spined spicula
well cemented together by keratode. 'Ihe whole of the
spicula do mnot spring from the basal membrane, a portion
of them being successively produced in the course of the
development of the skeleton, and the column frequently
terminates with four or five of them radiating at various
angles. The skelcton spicula vary considerably in size.
One of the longest measured ;rd inch in length, but the
greater part of them range from 2 th to ;th inch in length.
The spination of the spicula is very abundant, and the
spines strongly produced, especially at the base of the
spiculum, where they frequently exceed in length half its
greatest diameter. ‘The retentive spicula in this species
are very characteristic, but as they are both few in number
and very minute, they are not readily detected, either
in site, after immersion in Canada balsam, or by the dis-
solution of a portion of the sponge in nitric acid. They
require a microscopical power of about 600 linear to define
them distinetly. 'The average length of the anchorate spi-
cula is ;th inch, while the unipocilate and bipocilate ones
do not exceed ;ith inch in length. Each form prevails
to about an equal extent, and the greater number of them
appear to be scated on the basal membrane.

6. MICROCIONA CARNOSA, Bowerbank.

Sponge. Coating ; surface even, smooth. Oscula simple,
dispersed. Pores inconspicuons. Dermal membrane
pellncid, spiculous ; spicula fusiformi-acerate, dispersed
or loosely fasciculated, numerous. Skeleton. Columns
long, slender, flexnous; abounding in spicnla, fre-
quently giving off single branches ; spicula sub-
attennato-acuate, entirely spined; stout and long;
spines conical. Internal defensive spicula ; attenuato-
acuate, entirely spined, shorter than those in the
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skeleton, variable in size. Interstitial membranes.
Pension spicula fusiformi-acerate, not very numerous ;
with a few skeleton and defensive ones intermixed.
Retentive spicula bidentate angulated equi-ancho-
rate, minnte, uniform in size, very numerous.

Colour.—Alive, orange-red.

Habitat.—Sennen Cove, Land’s End, Cornwall, and
Diamond Ground, off Hastings, J. S. Bowerbank ; Bantry
Bay, Ireland, Guernsey and Polperro, Rev. A. M. Norman.

fizamined.— In both the fresh and dried states.

I found this species adhering to the blocks of granite,
somewhat protected from the full action of the sea near low
water mark, nnder the point at the sonth side of Sennen
Cove, near the Land’s End, Cornwall, on the 6th of May.

The largest specimen was abont two inches in diameter
and half an inch in thickness, and of a deep orange-red
colour. In the living condition the surface was smooth
and even, but in the dried state corrngated or slightly mam-
millated. No oscula were visible in the living sponge.

The dermal membrane is pellucid, and is furnished
abundantly with large fusiformi-acerate spicula, which are
dispersed or loosely fasciculated. The skeleton columns
are long, slender, and often flexuous, and frequently give
ofi’ short, simple branches, which 1 have never observed to
bifurcate, or to give off secondary branches, and they
usually terminate like the primary columns in a cluster of
defensive spicula, which radiate in every direction. The
skeleton spicula are disposed on the surfaces of the columns
and In accordance with the axis; they are longer than the
defensive ones, and more inclined to be regularly acuate.
The defensive spicula are decidedly attennato-acuate, they
vary considerably in size. They are very numerous, and
are disposed on the colinm at all angles to its axis. One
of these sponges is permeated by some small tubnlar
zoophyte, which it has coated with its own tissues, and
from these adopted columns defensive spicula are projected,
mm a similar manner to those of the columnar skeleton.
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The interstitial membranes are abundant, apparently strong,
and are often sinuous in their course. They are furnished
with the same description of fusiformi-acerate tension spicula
as those of the dermal membrane, but very much more
sparingly, and a few of the skeleton or defensive spicula are
occasionally embedded amongst them. The retentive spi-
cula are very abundantly dispersed over the surfaces of the
interstitial membrane as well as on the inner one of the
dermal membrane; they are minute, and very uniform in
size. The sarcode is abundant on the interstitial mem-
branes, and completely obscures the retentive spicula until
a thin section of the sponge is mounted in Canada balsam.

The general aspect of this species, both in the living and
dried states, so closely resembles that of /fymemacedon
caruncula that I fully believed it to be that species until I
had examined 1t microscopically.

I subsequently received a specimen of this sponge from
the Rev. A. M. Norman. It was eollected at Bantry Bay, and
coated a group of shells of a vermetus, nearly two inches in
length by one in breadth. The surface of the sponge is
very much more rugged and nneven than that from Corn-
wall, arising probably from immaturity and the peculiarities
of its locality. In all its anatomical details it agreed
perfectly with the Cornmish specimen. Mr. Norman’s
specimens were found “ on a rock situated about the
middle of the entrance of Glengarriffe Bay, extreme low
water mark.”

In January, 1865, I received a specimen, at IHastings,
from the Diamond Ground, oval in form, three and a half
inches long, one and a half inches wide, half an inch thick;
when alive it was of a full red flesh colour, and the surface
with very slight inequalities, but when dried 1t was exceed-
ngly rugged and mammillated by the projection of the
terminations of the columms of the skeleton.

This species may be readily mistaken for M. fullax, at
the first view, but when mounted in Canada balsam, and
examined with a power of about 400 linear, the abundance
of its retentive spicula, and the differences existing i the
structure of its skeleton and tension spicula, render the
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discrimination of the two species comparatively easy and
satisfactory.

7. MicrocioNa AMBIGUA, Bowerbank.

Sponge. Coating ; surface even, slightly hispid. Oscula
simple, dispersed, minute.  Pores inconspicuons.
Dermal membrane, spiculons; spicula aeerate, long
and slender; sub-faseiculated. Skeleton. Columns
very short, and indistinetly produced; spicula atte-
unato-acuate, basally spined, large and long, irregular
in size.  Internal and defensive spienla attenuato-
acuate, entirely spined ; short and stout. Interstitial
membranes; tension spicula  eylindrical, entircly
spined, frequently snb-attennated, distorted, and curved
considerably ;  very numerons.  Retentive spicula
angulated bidentate equi-anchorate; and, rarcly, pal-
mated equi-anchorate.

Colour.—Wet condition, light ochreous yellow ; dried,
light brown.

[labitat.—Shetland.

Lovainined—Fresh from salt-and-water pickle, and in
the dried state.

The specimen deseribed above coated the expanded
extremity of one of the valves of a large shell of Pinna
ingens (7). 1t covers a spaee of seven and a half by six and
a half inches, and in no part exceeds a line in thickness.
On the smooth portions of the shell the surface of the
sponge 1s even, and in the wet eondition no oseula conld
be detected by the aid of a lens of an ineh foens; but in
the dried state several were apparent in the mature portions
of the sponge. In the young and progressing margins of
the sponge the extreme edge appears as a thin film of
gelatinoid matter, in which a few tension spicula are
uregularly dispersed; within this marginal portion the
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tisstic becomes thicker, and the tension spicula numerous
and more approaching regularity of disposition, but there
1s no appcarance of the columnar skeleton and its peculiar
spicula; so that a young and immature specimen might
readily be mistaken for a species of a different genus; but
in the mature sponge this mistake cannot readily occur.
Although the keratose columns of the skeleton are but very
slightly produced, their fasciculi of large and characteristic
spicula render such an error very improbable. The skeleton
columus, generally speaking, are but very indistinetly pro-
duced ; the keratose portion frequently forming on the basal
membrane a shght elevation only, from amidst which one
or more of the lawc skeleton spicula sprung; or it s repre-
sented by the cementuw keratode that binds them together
for a short distance in their progress upward; but the
peculiarities of their size, form, and mode of arrangement
will always indicate, unmistakeably, the genus to which this
species belongs.

The dermal membrane 1s profusely furnished with its
peculiar spicula, which are more or less fasciculated, and
these bundles extend more especially from group to group
of the skeleton spicula, which they appear to serve, to
maintain, and support in their respective positions. One
third or half of the distal extremities of the skeleton spicula
are frequently projected through the dermal mewmbrane,
thus performing the office of external defensive spicula as
well as of skeleton ones.

The internal defensive spicula nearly all spring from the
basal membrane of the sponge. They are generally grouped
around the base of the skeleton columms, but they also
appear independent and isolated, and occasmnally they are
based about midway on the side of the skeleton columns.
They rarely exceed a fourth of the length of a fully developed
skeleton spiculum, and are always entirely spined.

The interstitial membranes are abundantly supplied with
tension spicula, especially so the basal membrane of the
sponge, on which they are so thickly dispersed as to simu-
late the appearance of a secondary skeleton ; they are rather
shorter than the internal defensive ones, or about a fifth of
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the length of an average size of skeleton spiculum, about
half & Tine.

The skeleton spicula occasionally, althonfrh rarely, attain
the length of a line, and this extension of the ordinary
length usually obtains when the skeleton column is repre-
sented by a single spiculum, which has its base in the
basal membrane and its apex projected through the der-
mal one.

There is a paucity of keratode, and an immaturity in
the production of the skeleton colmnns, which appears to
indicate a young condition of the sponge ; this is assuredly
the case in the marginal portions, and notwithstanding the
large area of its surface I am strongly inclined to believe
that no part of it is in a fully developed condition, and
that hercafter, in older specimens, (he skeleton columns
will be found in a much more satisfactory state of de-
velopment.

8. MIicROCIONA ATRASANGUINEA, Bowerbank,

Sponge. Coating thin, surface minutely hispid. Oscula
simple, minute, numerous. Pores inconspicuous.
Dermal membrane pellucid, thin, spiculous; tension
spicula acuate or sub-clavate, long and slender, and a
few tricurvato-acerate ; vetentive spicula bidentate,
equi-anchorate, few in number. Skeleton columns
short and stout ; spicula of the body of the column
fusiformi-attenuato-sub-spinulate, short and rather
stout ; of the terminations long and large, curved
outwaldly, projected through thc dermal memblane
for half or two thirds their length, as external de-
fences. Internal defensive spicula sub-spinulo-acuate,
entirely spined, few in number. Interstitial mem-
branes rare; spicula same as those of dermal mem-
brane, few m number.

Colour.— Alive, dark blood-red ; dried, brown or dirty
green.
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Habitat. — St. Katherine’s Cave, Tenby. Rocks off
Hastings at low water ; Guliot Caves, Sark ; Sennen Cove,
Land’s End, Cornwall, J. S. Bowerbank.

Kramined—In the living state.

‘This sponge occurs abundantly in the small cave about
the middle of the morth side of St. Katherine’s Island,
"T'enby ; accessible without a boat only at very low tide.
Its appearance is that of a small patch, from one to two
inches 1 diameter, of dark clot of blood adhering closely to
the surface of the rock, and it can be obtained only by
cutting away’the piece of stone to which it adheres. It
rarely exceeds about half a line in thickness. Its extreme
thinness readily distinguishes it from the deep red coloured
sponge, Chalina seriata, which occurs abundantly along
with it in that cave, and which is so thick as to be easily
removed from the rock with a knife.

In the living condition I could not detect the oscula, but
in the dried state, by the aid of a two inch lens, they
appear to be numerous, and dispersed equally over the
surface of the sponge. I could not find the pores.

The columms of keratode rarely exceed in height the
length of one of the large skeleton spicula, and are frequently
not more than half or a third of that length ; they never
appear to anastomose with each other, but are united at
their bases by a uniform thin stratum of keratode or con-
densed membranous basal tissue, in which is imbedded,
without order, numerous slender sub-clavato-acunate spicula,
with a few tricurvato-acerate ones, and from the bases of
the columns we find occasionally a single entirely spined
sub-ciavato-attenuato-acuate defensive spiculum projected.
The dermal mewbrane also abounds with the same descrip-
tion of spicula that we observe in the basal stratum. It is
situated immediately above the apices of the keratose
columns, and 1n the intervals between them it is supported
and strengthened by the numerous long slender tension
spicula which cross each other in various directions; the
large terminal spicula passing through it powerfully
protects it from injuries from without.
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The spicula of the skeleton are unlike those of any other
sponge with which I am acquainted. They are curved
considerably, and constricted at about once their own
diameter from the base, so as to become sub-spinulate ;
beyond this constriction they dilate rather suddenly, and
are fusiform for about one third their own length, and
thenee to the apex they are regularly attenuated; some-
times the sub-spinulation is scarcely perceptible, or entirely
absent, but the fusiform character appears to be constant.
The bases of the skeleton spicula are not immersed in the
keratose column, but are firmly cemented to its external
surface. They are projected from all parts of it, at angles
varying from 10 or 12 to 45 degrees, and the terminal ones
form a radiating defensive group, from three to five or six
in number, the convex side of the spieulum being always
outward. The extreme height from the base of the kera-
tose column to the apices of the terminal spicula in two
cases measured, was Lth and Lth inch.

The anchorate spicula are few in number, and are irre-
gunlarly dispersed on the dermal membrane; they are very
minute, and a few of them appeared to be palmato-anchorate.

The growth and development of the pedestals is very
interesting. The terminal groups of the large defensive
spicula are first developed on the basal membrane in a
sessile condition, and the inerement of the keratode is from
beneath them ; they are thus gradually elevated from the
basal membrane, the lateral spicula being suceessively pro-
duced in accordance with the necessities of their positions.

I have obtained this species abundantly from the small
reefs of rock exposed at low water opposite the town of
Hastings, through the medium of Mr. Henry Ridley, where
he states it frequently eovers the surface of the sandstone in
patehes ten or twelve inches in diameter, and I have one speci-
men in my collection about seven inches long by four in
breadth. Although thus spreading so widely, it does not
appear to inerease in thickness. However carefully dried,
after a time 1t loses its red eolour, and assumes a brown
or a dirty green hue.

A hasty observer may readily mistake this species for
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M. armata; the general aspect of the two when mounted as
sections in Canada balsam are very similar, but the greater
length and strength of the terminal spicula of the skeleton
columns, the powerfully recurvedly spinous internal defen-
sive spicula, and the anguloid tricurvate-acerate tension
spicula so abundant on the interstitial membranes of /.
armala, on a closer examination readily separate the two
species.

Genus—IIYMERAPTUIA, Powerbank:.

Sucrion * * Skeleton spicula, acuate.

1. Hymeraphia vermiculata, Bowerbauk.
28 -— clavata, Bowerbank.

Srcrron * * * Skeleton spicula, spinulate.

3. Hymeraphia verficillata, Bowerbank.
4. — stellifera, Bowerbank.

1. HYMERAPHIA VERMICULATA, Bowerbank.

Sponge. Coating ; surface uneven and cavernous ; strongly
hispid. Oscula simple, dispersed. Pores inconspicuous.
Dermal membrane spiculous ; spicula acuate, long,
and exceedingly slender, variable in size ; fasciculated ?
Skeleton and external defensive spicula acuate, large
and long. Spicula of the basal membrane inequ-
acerate, vermiculoid, rather large and stout, exceed-
ingly variable in tortuosity.

Colour.—Dried, light buff yellow.

Ilabitat.—Shetland, in deep water, Mr. Barlee, Mr.
C. W. Pecach, and Rev. W. Gregor.

Lramined.—In the dried state.
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I am indebted to my friend Mr. Barlee for this interest-
ing species. I received four spccimens, three of which
were coating small pebbles. None of them exceeded four
lines in diameter, and the thickness not more than that of
a sheet of writing paper. The colour is a light buft yellow,
and with a lens of two inches focus the long spicula may be
seen projecting from the surface of the sponge, like minute
bristles. By the aid of a Lieberkuhn and a power of 100
linear, the surface appears very umeven, full of abrupt
depressions and elevations, and a few minute simple oscula
were apparent.

When a portion of the sponge was removed from the
stone and mounted in Canada balsam, the dermal mem-
brane appeared to be very delicate, and to be lined with a
thin coat of sarcode, but I could not either by this mode
of mounting, or by any other means, detect the spicula of
that membrane ¢z sifu.  On treating a piece of the sponge
with boiling nitric acid, in a small dished cell, I obtained
them in considerable numbers, and the greater portion of
them were collected in regular fasciculi; and from this
mode of arrangement, and the peculiarities of their struc-
ture, there is no doubt in my own mind that they were
liberated by the action of the acid from the dermal mem-
brane. They are so slender that they require a linear
power of 500 or 600 to define their structure and propor-
tions accurately. 'I'ne skeleton and external defensive
spicula appear enormously large in proportion fo the thick-
ness of the sponge and its remaining tissues. ‘T'he whole
of them have the base firmly cemented to the basal mem-
brane, whence they are projected through the mass of
sarcode, the dermal membrane, and far beyond its surface,
and at about right angles to it.

The basal membrane of this sponge presents a novel and
very singular appearance. It is abundantly furnished with
inequi-acerate vermiculoid spicula lying on the surface of
the membrane, and presenting an appearance very like a
congregation of the vibriones of sour paste. No two of
them are alike in their contortions, length, or thickness,
and m their disposition they pass under and over each
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other in every possible manner, so as completely to form a
loose felting of siliceous spicula. The basal ends of the
large skeleton ones pass through this stratum of spicala, and
in several instances I observed that the points of the vermi-
culoid ones coiled closely round their bases so as materially
to assist them in maintaining their position on the basal
membrane.

The vermiculoid spicula do not appear to be equally
abundant in every specimen of the species, as in sponges
subsequently examined they were comparatively few in
namber, and in one case they were dispersed and uncon-
nected with each other, and this did not appear to arise
from an immature condition of the sponge, as in other
respects it appeared to be fully developed.

I have subsequently received specimens on old shells and
pebbles, from the Rev. Walter Gregor, dredged in the
Moray Frith, and others from Mr. Peach. None of these
specimens exceeded three fourths of an inch in diameter.

2. IIYMERAPHIA CLAVATA, Bowerbank.

Sponge. Coating thin; surface even, strongly hispid.
Oscula simple, dispersed. Pores inconspicuous. Der-
mal membrane spiculous; spicula attenuato-acnate,
long and slender, fasciculated, fasciculi frequently
arranged 1n radiating groups. Skeleton and external
defensive spicula attenuato-acuate, long and stout,
rarely sub-clavate, variable in size and length. Internal
defensive spicula attennato-clavate, entirely spined.
Tension spicula attenuato-acnate, long, and very
slender, fasciculated. Basal membrane pellucid, smooth,
and even. Sarcode abundant.

Colour.—Dried, light amber. F

Habitat.—Shetland, Mr. Barlee; Moray Frith, Rev.
Walter Gregor.

Fzxamined.—In the dried state.
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1 have to thank my friend, Mr. Barlee, for this new
specics. e took two specimens at Shetland during his
deep sea dredging at that locality, in 1858. One coats a
portion of the ounter surface of a valve of a dead shell of
Astarte Scotica, covering a space of about eight les in
diameter. It is e\ceedmrr]y thin, and, in the dried state,
can only be distinguished from the dark periostracum of
the shell by the grains of extraneous matter which are
abundant on its surface, and by the reflection of the light
from the long spicula which are projected from it.

The height of the sponge from the basal membrane on
which the bases of the skeleton spicula are fixed, to the
apex of the largest of them, does not exceed about a line.
I could not get a section of the sponge at right angles to
its base, but if we may judge by the length of the internal
defensive spicula, the height from the base to the dermal
surface would not exceed 1-150th of an inch.—The second
specimen covered the surface of a small pebble for the space
of three fourths of an inch in length by half an inch
breadth, and the sponge presented the appearance of a thin,
brown incrustation. ‘The minute oscula, irregularly dis-
persed on its surface, were visible by the aid of a lens of
two inches focus. When a portion of the sponge was im-
mersed in Canada balsam, the dermal membrane was seen
to be abundantly furnished with tension spienla, sometimes
dispersed singly, but most frequently collected in fasciculi,
which were often congregated in radiating groups. The
inner margin of an osculum on this piece of the sponge was
well supplied with internal defensive spicula.

The large spicula of the sponge serve the purpose of both
skeleton and external defensive spicula. They are projected
at nearly right angles from the basal membrane, and extend
far beyond the dermal surface ; among them, and imbedded
in the sarcode, I found one very stount, short, eylindrical
spiculum, but this 1 believe to be only an abnormal form of
the usual skeleton ones, which, with very rare exceptions,
are regularly acnate.

The internal defensive spicula vary considerably in size ;
I measured one of the longest and one of the shortest of
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them, and they were ;;;th of an inch and g;th of an inch in
length. The whole of them are distinetly clavate at the
base. The spines are short, conieal, acutely terminated,
and very numerous.

The tension spicula of the interstitial tissues are exceed-
ingly slender; the greater portion of them are collected
into fasciculi, each containing a considerable number of
spicula, the bases and apices in each bundle being always
coincident. The fasciculi occur singly, and are irregularly
dispersed on the surface of the basal membrane. A solitary
spiculum may be observed occasionally, but this appears to
be rather the exception than the rule. In a young specinien
of this species sent to me by the Rev. Walter Gregor, late
of Maeduff, from the Moray Frith, the skeleton spicula
were nearly all elavate or sub-spinulate, but this variation
in their form was evidently due to incomplete development,
the rest of the spicula also exhibiting evidence of immaturity.
The colour, when alive, was light yellow. The specimen
was dredged from forty-two fathoms, six miles off shore.

3. HYMERAPHIA VERTICELLATA, Bowerbank.

Sponge. Sessile, coating ; surface uneven, with numerous
conieal projections. Oscula simple, dispersed. Pores
inconspieuous. Dermal membrane pellucid, abundantly
spiculous ; spicula fusiformi-cylindrieal, verticellately
spined, very variable in size, dispersed. Skeleton :
spicula attenuato-clavate, large and long, distal termi-
nations obtuse, few in numbel ; sunounded by nu-
merous long and slender inflato-acerate spicula, with
incisurate terminations, Interstitial membranes. Ten-
sion spicula very numerous, the same as those of the
dermal membrane.  Basal membrane abundantly
spiculous ; same as those of the dermal membrane;
and long, slender, inflato-acerate spicula, with incisu-
rate termlmtlons dispersed or looscly fasciculated
Ovaria membranous, aspiculous.

10
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Colour —Cream white.

Locality.—Western coast of Ireland; 100 fathoms.
Captain Hoskins.

Lzamined—DPreserved in spirit.

This interesting species was brought up from a depth of
100 fathoms, by the sounding line, by the officers of
H. M. ship Porcupine, and was sent to me for examina-
tion by my friend, Professor Wm. King, of Queen’s College,
Galway. It is in three pieces, neither of which exceeds
half an inch in length and about two lines in thickness.
The surface has a very peculiar appearance, being studded
at irregular intervals with conical projections, which are
produced by the distal terminations of the skeleton fasciculi
pressing against the inner surface of the dernial membrane,
and thus projecting it above the general surface of the
sponge. The skeleton of this species differs from other
British Hymeraphias in having the primary skeleton spicula
each surrounded by a fasciculus of secondary skeleton spi-
cula, serving to strengthen and extend the lines of the
skeleton. These spicula are closely clustered around the
primary ones; they are large and long, and attenuate
gradually from the inflation at the middle to each termi-
nation, which presents a singular bifid appearance. The
spieula of the dermal and interstitial membranes are also
very remarkable, as they are the only verticellately spined
spicula that are yet known to occur in a British sponge;
the other two instances of the existence of verticellately
spined spicula being in West Indian speeies, and in both
these cases they are internal defensive organs, while in this
sponge they are decidedly tension spicula. 1In the young
state these spicula occasionally appear to be mouiliform,
and without spination, but this variation in form appears
to arise from incomplete development.

4. HYMERAPHIA STELLIFERA, [Rowerbank.

Sponge. Coating, exceedingly thin. Surface even, strongly
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hispid. Oscula and pores inconspicuous. Dermal
membrane inconspicuous.  Skeleton and external
defensive spicula, attentnato-clavate, long and slender,
variable in length. Internal defensive spicula clavato-
attenuato-cylindrical ; apex stellately spinous. Basal
membrane pellucid, smooth, and even.  Sarcode thick
and abundant.

Colour.—Dried, light amber yellow to orange yellow.
Habitat.—Shetland, Mr. Barlee; Moray Irith, Rev.

Walter Gregor ; Frith of Clyde, Rev. A. M. Norman.
Eramined—1In the dvied state.

I am indebted to my friend Mr. Barlee for two speci-
mens of this interesting species. They were taken by him
in the course of his deep-sea dredging at Shetland, i the
year 1858. They occupy the insides of two valves of dead
shells. In one of them, Docinia lincta, there 1s a thin
patch of the sponge seven lines in length, and five in width.
In the other shell, Zupis aurita, there 1s a specimen very
similar in appearance to the first one, of six lines in dia-
meter. The appearance of the sponge in both cases is like
that of a thinly spread patch of gum or glue-water, dried
on the surface of the shell; but with the aid of a lens of
an inch focus, and by a little management of the light, the
long projecting spicula of the sponge may be seen standing
out from its surface in abundance. The sponge 1s ex-
tremely thin, the height from the basal membrane to -
the surface measured but ;;,th inch; and from the basal
membrane, whence the long spicula proceed, to the apex of
the longest spiculum in the ficld of the microscope, o5th inch.

I could not detect ecither oscula, pores, or a dermal
membrane. When immersed in water the sarcode ex-
panded to rather above the line of the largest of the internal
defensive spicula, and the surface presented the usual
shightly undulating gelatinoid appearance of that substance,
but I could not detect either interstitial membrane or
cavities.

The whole of the large spicula of the sponge serve the
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double purpose of skeleton and defensive spicula; their
bases are attached to the basal membrane of the sponge,
and their direction is always at nearly right angles to it.
They vary in length from gth inch to 4 th inch, and their
structure is very remarkable ; the clavate base is largely
and strongly produced, while the shaft attenuates rapidly,
and terminates in an extremely slender apex in the longest
of them, while the shorter ones are much stouter in theu'
proportions. This great inequality in length renders them
very much more effective in their character of external de-
fensive organs.  Intermixed with the large attenuato-clavate
spicula there are a few extremely slender acuate ones, but
as their basement and their direction is precisely the same
as the larger ones, I believe them to be only a very early
stage of their development.

The internal defensive spicula, like the skeleton ones, are
planted in the basal membrane, and their general direction
15 at about right angles to it. They vary in height from
ssth inch to ;2th inch, and their form is much like that of
a Ilorence oil-flask with an elongated neck, and an orna-
mental stellate stopper, the stout conical radii or spines
passing off in every direction, but emanating only from the
apex of the spiculum. The spines terminate acutely, and
their height is about twice that of their basal diameter.
These splcu]a are not readily to be detected when the sponge
is immersed in water, and it is only after immersion in
Canada balsam that they become distinctly visible.

I subsequently received from the Rev. A. M. Norman a
small branch of Nullipora calcarea? about four lines in
length, and one and a half in diameter, covered with this
sponge. The colour was much deeper and more inclined
to red than that of Mr. Barlee’s specimens. It was obtained
by dredging off the Isle of Cumbrae, in the Frith of Clyde.
It has also been obtained from the Moray Frith, by the
Rev. Walter Gregor, late of Macduff. 'The specimens sent
to me by that gentleman were in very fine condition, and
the colour was a bright orange-yellow. There were three
on the fragment of a large bivalve shell, but no one exceeded
an inch in diameter.
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Genus—I1YMEDESMIA, Bowerbank.

SecrioNn * * Skeleton spicula acuate.

L. Hymedesmia radiala, Bowerbank.

Skcrion * * ¥ Skeleton spicula spinulate.

2. Hymedesmia stellata, Bowerbank.

SecrioN * * * * Skeleton spicula cylindrical.

3. Hymedesmia Zellandica, Bowerhank.

1. HymeprsmI1a RADIATA, Bowerbank.

Sponge. Coating, very thin, surface even, smooth. Oscula
simple, dispersed. Pores incouspicuous.  Dermal
membrane aspiculous, pellucid. Skeleton composed
of numerous widely-radiating groups of long and
slender attcnuato-acerate spicula; groups irregularly
dispersed ; and also exceedingly large and long acuate
or sub-clavated acuate spicula, irregularly dispersed
amidst the skeleton tissues. Internal defensive spicula
clavated attenuato-acuate, incipiently entirely spined,
stout and variable in length, very numerous.

Colour.—Dried, light greenish-gray.
Iabitat —Shetland, Mr. C. W. Peach.
Framined.—In the dried state.

I am indebted to my friend Mr. Peach for this specimen,
the first of the species I have seen. It coats very thinly a
space on the surface of a fragment of a granite boulder, of
about an average of two inches in diameter. It was dredged
at Shetland, by Mr. J. G. Jeffreys, in 1864, and was pre-
served for me by Mr. Peach, who accompanied the expe-
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dition. The surface in the dried state has a few of the
longest of the internal defensive spicula with their apices
projecting through the dermal membrane, but this, I-appre-
hend, is due to the contraction of the sponge in drying.
The oscula are minute, and are only visible by the aid of
an inch lens. The dermal membrane, strictly speaking, is
aspiculous, as there are no tension or retentive spicula
appropriated either to it or to the interstitial membranes ;
but the large and widely-spreading groups of skeleton
spicula are occasionally based on its inner surface, and
thence radiate into the body of the sponge. But by far
the greater number of these radiating groups are based on
the basal or the interstitial membranes ; the spicula of the
skeleton require a linear power of about 400 to render
their form distinct. Their bases are irregularly crowded
together, while their shafts are projected outward at every
imaginable variety of angle. The supplementary large
acuate or sub-clavated acuate spicula are a singular appen-
dage to the skeleton ; they are of extreme length, and more
than twice the largest diameter of the spicula of the radial
groups, and are disposed 1n lines parallel to the basal
mewmbrane ; they are usually disposed singly, but occasionally
two occur together, or very closely so. The internal
defensive spicula are very numerons, and appear all to
spring from the basal membrane, their diameter is nearly
the same at the base, but they vary greatly in their length
and also in the degree of their spinations; in some the
spines are quite in an incipient state, while in others they
are well and distinetly produced.

2. HHYMEDESMIA STELLATA, Bowerbank.

Sponge.  Coating very thin; surface even, hispid. Oscula
simple, dispersed, minute.  Pores inconspicuous.
Dermal and basal membranes abundantly spiculous ;
spicula  cylindro-stellate, very minute.  Skeleton :
spicula ovo-spinnlate, very large and long, variable in
size, closely fasciculated, bases and apices concurrent.
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Bxternal defensive spicula attenuato-acuate or sub-
spinulate, occasionally abnormo-spinulate. Interstitial
spicula dispersed or fasciculated; bases and apices
concurrent in the fasciculi ; attenuato-spinulate, very
slender.

Colour —Dried, light fawn.
Habitat.— Guernsey, Rev. A. M. Norman.
Framined.—1In the dried state.

I have seen but one specimen of this species. It coats
a space equal to a square of the size of about half an inch,
in a straggling, irregular manner, on the inside of the half
of an old bivalve shell. The swrface is strongly hispid, by
the projection through the dermal membrane of the external
defensive spicula. The dermal membrane is so crowded
with the cylindro-stellate spicula, as to greatly impede the
view of the interior of the sponge; these spicula are very
minute, and require a microscopic power of 600 or 700
linear to define them accurately. The ovo-spinulate spicula
of the fasciculi of the skeleton are very large and long, and
their oviform bases are large and well produced. The
fasciculi are very compactly formed, and the bases and
apices always occupy the same relative positions. The
faseiculi do not assume any particular direction, but are
irregularly dispersed amid the tissues. The basal mem-
brane appears to be as crowded with stellate spicula as the
dermal one, but the sponge is so very thin that 1t 1s diffi-
cult to distinguish the one from the other; whether viewed
through the back or the front of the sponge, the skeleton
fasciculi are always beneath the stellate membrane, so that
no doubt can exist as to its presence. The external defen-
sive spicula springs from the basal membrane, and pass for
a great portion of their length through the dermal one,
radiating thence in every direction ; they are not so regular
in their form as those of the skeleton, and are regularly
attenuated from their bases to theirapices. The mterstitial
spicula appear to be dispersed to about the same extent;
they are fasciculated, and are much smaller and more
slender than the external defensive ones.



152 A MONOGRAPH OF THE

3. HyMEDESM1A ZuroaNvica, Bowerbank.

Sponge. Coating very thin; surface smooth and even.
Oscula simple, dispersed. Pores inconspicuous. Der-
mal membrane pellucid, aspiculous. Skeleton : spicnla
sub-biclavated, cylindrical, numerously fasciculated,
rather large, of nearly umform size and proportions.
Internal defensive spicula attenuato-acuate, entircly
and strongly spined ; large and stout, rather numerous ;
spines conical, acute, often recurvate. Retentive spicula
bidentate and tridentate equi-anchorate, rather stout
and numerous, dispersed ; and simple bihamate, large,
but very slender, fasciculated, fasciculi numerous,

dispersed.

Colour—Dried, butf yellow.
Habitat.—Deep sea, Shetland, Mr. Barlee.
Franined —In the dried state.

[ am indebted to my indefatigable friend Mr. Barlee for
this sponge. Ile obtained it in the course of his deep-sea
dredging at Shetland, in 1858. There are two small
patches of it on the front margin of a valve of Docinia
wolita, one on the onter and the other on the inner surface
of the shell; neither of them exceed a quarter of an inch
i diameter. I have also three other small specimens of it
of similar dimensions, on the two sides of a flat pebble
about three fourths of an inch in diameter, from the same
locality. One of them is in juxtaposition with a specimen
of Hymeraplia vermiculata, from which 1t may he readily
distinguished by a lens of an inch focus, by its smooth
surface, and by the total absence of large external defensive
spicula. T could not detect the oscula without the aid of a
microscopic power of about 100 linear, and by direct light.
They were few in number, and very small.  The spicula in
the fasciculi of the skeleton are very numerous. 'The
hundles are dispersed irregularly in all parts of the sponge,
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between the basal membrane and the dermal one, some-
times crossing each other, but frequently entirely isolated.
Their length very little exceeds that of a single spiculum.

The internal defensive spicula are large and stout in their
proportions. They vary in length from .ith inch to Lth
inch. In some of the dried specimens of the sponge the
points of the larger ones project beyond the surface, giving
1t when viewed by direct light, with a power of 100 linear,
a shghtly hispid appearance ; but as this evidently arises
from the contraction of the sponge in drying, it is not
probable that it would be apparent in the lLving state.
They are dispersed on the surface of the basal membrane,
at about equal distances from each other. Their spination
is very abundant to within a short distance of the apex,
which is smooth and acute, and at the base of the spiculum
they are abundant and very strongly produced.

The retentive spicula are most abundant on the inner
surface of the basal membrane, but a few comparatively, are
dispersed in the interstitial tissues among the fasciculi of
the skeleton. The bidentate and tridentate equi-anchorate
spicula are stout and strong in their proportions, and the
dentze are more than mually widely spread. They are
dispersed equally on the surface of the basal membrane.
The simple bihamate spicula are about twice the length of
the anchorate ones, but their shafts are of extreme tenuity,
a portion of them are in groups, as if the bundles had been
partially broken up and dispersed, and occasionally isolated
spicula occur, but their usual mode of disposition is in
compact fasciculi, each consisting of a considerable number
of spicula, the hami being all coincident. This is the first
mstance I have met with i which spicula of this form have
been collected in fasciculi. The thickness of this species
m the dried condition does not exceed ]1bth inch ; in the
living state it may probably be ;jth inch in tlnckness, but
although of such slight dimensions, the fully developed
condition of all its organs indicates an adult state of the
specimen.
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HymeNiacipon, Bowerbank.

Secrion * Skeleton spicula, acerate.

1. Hymeniacidon Thomasii, Bowerbank.
— cocernea, Bowerbank.
4 — DBrettii, Bowerbank.
-- Jragilis, Bowerbank.
. — reticulatus, Bowerbank.
— Jallaciosus, Bowerbank.
— albescens, Bowerbank.
— lactea, Bowerbank.

9. — perarmatus, Bowerbank.
10. - membrana, Bowerbank.,

DO o W

SecrioN * * Skeleton spicula, acuate.
Sub-section A. Skeleton spicula, smooth.

11. Hymeniacidon caruncula, Bowerbank.

12. — sanguinea, Bowerbank.
13. — mammeala, Bowerbank.
14. — consimilis, Bowerbank.
15. . — variantia, Bowerbank,
16. — macilenta, Bowerbank.
17. — Jallaz, Bowerbank.

18. — viridans, Bowerbank.
19. — perlevis, Bowerbank.
20. — aurea, Bowerbank.

21. — armatura, Bowerbank.
2. — pachyderma, Bowerbank.
23. — crustula, Bowerbank.
24. —- lingua, Bowerbank.

25. — Jlorenm, Bowerbank.
26. — virgultosa, Bowerbank.

Sub-section B, Skeleton spicula, spinous.

7. Hymeniacidon plumosa, Bowerbank.
28. — Jecusculum, Bowerbank.



ot

BRITISH SPONGIAD A, 15

SEcTioN * * * Skeleton spicula, spinulate.

Sub-section A, Skeleton spicula, smooth.

29. Hymeniacidon suberea, Bowerbank.

30. —_ carnosa, Bowerbank.
31. —_ Jicus, Bowerbank.

32. — sulphurea, Bowerbank.
33. —_ sub-clavata, Bowerbank.
34. -— clavigera, Bowerbank.
315 — celata, Bowerbank.
30. — gelatinosa, Bowerbank.

Sub-section B, Skelelon spicula, spinous.
37. IHymeniacidon paupertas, Bowerbank.

Secrion * * * * Skeleton spicula, cylindrical.

38. Hymeniacidon Dujardinii, Bowerbank.

SkcT1oN * * * * * Skeleton spicula, angulated.
39. Hymeniacidon Bucklandi, Bowerbank.

1. Hymen1acivon TuoMasii, Bowerbank:.

Sponge. Sessile massive, surface rugose.  Oscula shghtly
clevated, few, dispersed. Pores conspicuous, not very
abundant. Dermal membrane pellucid, thin, abun-
dantly spiculous. Spicula: of the skeleton, acerate,
stout, few ; of the interstitial membranes, acerate, slen-
der, abundant.

Colour.—Dried, buff yellow.
Habitat.—Black Rocks, Leith, Capt. F. W. L. Thomas,
R.N.

Framined.—In the dried state.
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The form of this sponge is nearly circular, the diameter
being about two and a half inches. Tt is so much de-
plessed that it does not excced half an inch in thickness.
There are two smooth spaces on the under side, about
three eighths of an inch in diameter, which have apparently
been points of adherence to a smooth surface. The re-
mainder of the inferior portion is much like that of the
superior one, exceptingthat there are no osculaapparent,these
organs being contined to the upper surface and margin of
the sponge ; they are dispersed about an inch apart, and
the largest rather exceeds two lines in diameter. 'The
pores are apparent to the unassisted eye; they are com-
paratively not very numerous. The spicula of the skeleton
are stout and slightly curved, and are comparatively by no
means abundant ; while those of the membranous structures
are cxceedingly numerous; the latter are slender and
slightly curved. The dermal membrane is abundantly fur-
nished with the slender spicula, intermixed with a small
number of the larger ones. The interstitial membranes are
crowded with the slender spicula, irregularly felted together,
as it were, amid which the skeleton spicula are dispersed
at intervals, singly or in small groups, comparatively con-
siderable spaces in the membranes being without them.

At the first view dried specimens of this species may be
readily mistaken for /7. caruncula, the rugose surface being
very similar to that of the latter species.

I am indebted for this sponge and many other valuable
specimes to the liberality and kindness of my friend Capt.
F. W. L. Thomas, R.N., who has done so much to advance
our knowledge of marine natural history during his services
as commander of the ITydrographical Survey in the Orkneys,
Shetland, and the Frith of Forth, and in commemoration of
which I have much pleasure in attaching his name to this
new and interesting species.

2. HYMENIACIDON COCCINEA, Bowerbank.

Sponge.  Amorphous secsstle.  Surface uneven, rugged.
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Oscula minute, dispersed, numerous. Pores incon-
spictous.  Dermal membrane pellucid, abundantly
spiculous, dispersed, same as those of the skeleton.
Skeleton : spicula subfusiformi-acerate, large and rather
long, and the same form short and slender. Gem-
mules membranous.

Colour —Alive, scarlet, dried, light gray.
Locality.—Salcombe Bay, Devonshire, Mr. Alder.
Lizamined—In the dried state.

I received two specimens of this sponge from my friend,
Mr. Joshua Alder, of Newcastle-on-Tyne. In the box con-
taining them there was also a small specimen of Ilymenia-
cidon caruncula, from the same locality, and from the
external appearances of the two species it would have been
impossible to have distinguished the one species from the
other ; and it would appear that the same difficulty exists
in the living state. On referring to Mr. Alder regarding
the colour when alive, he wrote as follows : “I have no re-
collection about the sponges I got in Salcombe Bay, and
the colour was the only memorandum I preserved. As
I had put them together, I must have supposed them to be
the same species, and T have therefore no doubt that they
would be similarly colonred.”  This similarity in colour
would be very likely to mislead a casual observer, but the
difference in form at once distingnishes the species. In
the dried state Z7. coccinea and HH. Thomasii might be mistaken
for each other if external characters alone were referred to,
but a comparison of the spicula of the two species readily
distinguishes them, those of the latter species being nearly
twice the size of the spicula in the former one.

Immediately beneath the dermal membrane there was
a considerable number of membranous gemmules, variable
in size, and each containing the usual granular vesicles.
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3. HYMENIACIDON BRETTII, Bowerbank.

Sponge.  Encrusting, surface smooth, minutely reticulated.
Oscula simple, small, dispersed.  Pores inconspicuous,
numerous. Delmal membrane rather stout, pellucid,
abundantly spiculous. Spicula of the skeleton fusi-
formi-acerate, stout ; tension spicula of the interstitial

membranes acerate, slender.

Colour.—Alive, externally cream, internally yellow.

Habitat.—Tenby, Mrs. Brett and J. S. Bowerbank ;
Menai Straits, Mr. Alder.

Framined.—1In the dried state.

I received this species, among others, from Mrs. Brett,
of Tenby, by whom 1t was fonnd on St. Katherine’s Rock,
between high and low water marks. The sponge was
nearly covered by a specimen of Isodiclya rosea. 1t is
nine lines in length, six in breadth, and does not exceed
three in thickness. 'The surface is undulating and smooth,
and 1s minutely reticulated ; when viewed through an inch
lens it has much the same appearance as that of Halichon-
dria panicea, but the reticulations are finer than in that
species. The oscula are very small, not exceeding one
third, or one fourth, of a line in diameter, and although so
minnte they are not numerons. The pores are abundant
and equally distributed over the whole of the surface, and
are in a great measure the cause of its reticulated appear-
ance. 'The dermal membrane is rather stout, but pellucid.
It is abundantly spiculous, and the spicula are collected
into loose, and often continuous fasciculi, which have a
tendency to cross each other at nearly right angles; the
prevailing spicula are the slender acerate ones, but there is
a considerable intermixture of the stout fusiformi-acerate
ones of the skeleton.

I have named it in honour of its discoverer, Mrs. Brett,
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of Tenby, an ardent and successful cultivator of marine
natural lustory.

4, HYMENIACIDON FRAGILIS, Bowerbank.

Sponge. Branched and inosculating, sessile ; surface un-
even, smooth. Oscula simple, dispersed. Pores in-
conspicuous. Dermal membrane pellucid, spiculous ;
spicula fusiformi-acerate, arranged in an irregular
multispicnlar network. Skeleton spicula fusiformi-
acerate, stout, irregular in size.

Colour.—Alive, various shades of green and flesh colour.
Iabilat.—Mouth of the Dart, Devonshire, Bowerbank.
FEramined.—In the fresh state.

This sponge is exceedingly common about a mile within
the mouth of the Dart, where an abundance of it was cast
up by the tide. 1t is extremely fragile at all times, and
when dry very light and friable ; the general texture of the
sponge is exceedingly cavernous and irregular. Although
the surface is uneven and rugose, it is in no respect hispid,
as the dermal membrane follows every sinuation of the
exterior. 'The colour of many of the specimens when fresh
was more or less green, and a portion of them flesh-
coloured. The dried specimens generally assume a pallid
hue.

5. HYMEN1ACIDON RETICULATUS, Bowerbank.

Sponge. Sessile, coating. Surface even, smooth. Oscula
congregated in marginated areas, or simple and mar-
ginated. Pores inconspicuous. Dermal membrane
translucent, spiculo-reticulate, rete irregular, strong,
and multispiculate. Skeleton : spicula acerate, stout,
and acuate, slender.
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Colonr.—Dried, light fawn or cream-colour.
Habitat—Strorna, Shetland, Mr. C. W. Peach.
Framined.—1In the dried state.

At the first glance at this sponge, with a two inch lens,
the student might readily mistake it for a dried coating
specimen of falichondria panicea, the reticulated surface
of each so closely resembling the other; but the pecu-
harities of the oscula areas will quickly remove such an
erroneous impression. These organs are remarkable in
their characters. In some of the areas five or six oscula of
various sizes are congregated, while others contain but a
single osculum. The margins of the areas are shightly
elevated, and are thin at the edges, and for a short distance
surrounding them the reticulations of the dermal membrane
are obsolete, and in their places we find the spicula ar-
ranged in nearly parallel lines, converging towards the
margin of the arca, rendering the tissues close and dense
in their structure. The same arrangement prevails around
the margins of the single oscula. The reticulations of
the dermal membrane are very irregular in size, and the
spicula of the network far too numerous to be counted.
In other respects, the tissues of this sponge are extremely
simple, the spicula of all parts being of the same form, but
somewhat variable in size.

The sponge covers a surface of about one and a half
square inches, and does not exceed about two lines in
thickuess. It is seated on a portion of a flat boulder, and
was dredged by Mr. J. Gwyn Jeffreys, at Shetland,
1864, and preserved for me by my friend Mr. Peach, who
acconpanied the expedition.

¢HYMENTACIDON FALLACIOSUS, Bowerbank.

Sponge. Sessile, coating fuci or zoophytes. Surface
smooth, minutely reticulated.  Oscula simple, dis-
persed.  Pores inconspicuous, Dermal membrane
translucent, spiculo-reticulate ; rete irregular, multi-



BRITISH SPONGIADA. 161

spiculate and strong ; spicula acerate, large. Skeleton.
Abundantly spiculous; spicula large and long.

Colour—Dried, lurid pale green.

][abzz’at.—Coast of \01thumbuhnd, Rev. A. M. Nor-
mai.

Lramined.—In the dried state.

I received a single specimen of this sponge from the
Rev. A. M. Norman. It entirely enveloped a cluster of
Tubularia two and a half inches long, and was, at its
broadest part, nearly an inch in width. A cursory observer
would be very liable to mistake it for a specimen of Z/ali-
chondria panicea 1 its dried state, the reticulated surfaces
of each being very similar; but the difference 1n their ana-
tomical structure readily distingunishes them. The same
reticulated surface also exists in dried specimens of .
reticulafus, but the dissimilarity in colour, and the disper-
sion of the oscula, instead of being congregated in mar-
ginated areas serves to distinguish them. The anatomical
structure of each 1s also very similar, and they are not
readily separated hy descrlphon alone but when the
structures of the two species are microscopically com-
pared, the difference in the size of the spicula, and the
shorter and stronger character of the whole of the struc-
tures of /7. fallaciosus compared with those of /7. reficu-
latus 1s strikingly apparent; an adult spiculum of the
former being to a full grown one of the latter as five to
three, with a corresponding increase of diameter.

7 IIYMENIACIDON ALBESCENS, Bowerbank.
HAUICTIONDRIA ALBERCENS, Joknston,

Sponge. Massive, sessile; eliminating one, or rarely more,
irregularly cylindrical virgultose branch, or branches
from its apex; branches occasionally dividing into
two. Surface smooth. Oscula simply dispersed,
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few in number. Pores inconspicuous. Dermal mem-
brane pellucid, aspiculous. Skeleton. Spicula fusi-
formi-acerate, large and long.

Colour.—Alive ; lemon-yellow ; dried state, white.
Habitat.—Berwick Bay, Dr. Johnston; Roundham Head,

Torbay, Mr. Gosse ; Guliot Caves, Sark, J. S. Bowerbank.
Lizamined—In the living state.

I am indebted to my friend, Mr. Gosse, for my first
knowledge of this species, as althongh descubcd by Dr.
Johnston, in his ¢ History of British Sponges,” 1 could not
find it among the sponges deposited by him in the British
Museum, as the types of the species described in that
work. Mr. Gosse states that he found the specimens he
sent to me “on the under surfaces of boulders and crom-
lechs of soft red sandstone, at Roundham Head, Torbay,”
and he also describes the colour when alive as ““a pale buff
or drab,” and that they were abundant. A few weeks after
receiving them from Mr. Gosse, I found the same species
n the sides of the rocks of the ceclebrated Guliot Caves, in
the island of Sark, in considerable quantity.

The sponge in its living condition is of a lemon yellow
colour, but it loses this tint in drying, and becomes of a
silvery white. Dr. Johnston’s description of its colour
would, therefore, be correct, supposing his specimens to
have been found on fuei cast up by the sea, and the sponge
i a dead condition. In the living condition, the surface
1s quite smooth, but in the dried state it is often shightly
hispid from the contraction of the sponge in drying, and
the consequent protrusion of some of the spicula near
the surface, through the dermal membrane.  The specimens
which I found in the Guliot Caves were most frequently
parasitical on Zoophites or on small Balani, and in this
habit they also agree with those found by Dr. Johnston.
From all these circumstances, I am strongly inclined to
believe that the species found by Mr. Gosse and by me,
and that designated by Dr. Johnston Halichondria albescens
are the same.
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The tallest specimen did not exeeed two and a half inches
in length, and was about a line in diameter, until near
the distal end, when it expanded to about a line and a half.
I'bis specimen was from Torquay. The stoutest speeimen
was from the Guliot Caves in Sark ; 'it was two inches long,
was largest about the middle, and ‘the greatest diameter
was three lines.

The base consists of a small irregular sessile mass, from
the top of which a single virgultose branch springs, gene-
rally very much more attenunated at the lower end than at
its middle or near its apex, where it frequently expands to
one and a half or twice its previous diameter; sometimes
but not very frequently assuming a pear-shaped distal
extremity, but more frequently gradually attenuating from
the expanded portion to its apex.  Occasionally, the branch
divides into two, but this is not of very frequent occur-
rence.

In young, and apparently immature specimens, the basal
mass 1s often not present, the sponge consisting of a single
irregularly eylindrical virgultose branch, and in this con-
dition it frequently attains two inches in height.

The structure of this species is very simple, no other
form of spicula existing in it than those of the skeleton,
but they are very abundant and variable in size. I could
not deteet the oscula in the living specimens, but in the
dried condition they were very apparent, but few in num-
ber. In the latter condition, the pores also were visible
when viewed by direct light with a power of 100 linear.

The specimens were abundant for about six feet from
low water mark at spring tides, in the sides of the north
end of the furthest of the two large caves from the approaeh
by land, and which ean be only reached by land at low
spring tides.

. HYMENIACIDON LACTEA, Bowerbank.

Sponge.  Coating, surface smooth and even. Oscula
simple, dispersed, minute. Pores inconspicuous.
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Dermal membrane pellueid, abundantly spiculous ;
spicula acerate, long, and slender, dispersed. Skele-
ton. Spicula acerate, long, and slender, larger and
stouter than those of the dermal membrane.

Colour.—Dried, milk white.
Habitat.—DMoray Firth, Rev. Walter Gregor.
Framined —In the dried state.

This remarkable sponge existed in several small patches,
on a fragment of a dead shell of a large Pecten, about two
inches in length by one in breadth. There were six or
seven small patehes, none of whieh exceeded three lines in
breadth, or about six or eight in length, and the thickness
did not in any one exceed that of thin writing paper.

The dermal membrane is erowded with spicula of the
same form as those of the skeleton, but somewhat less 1n
length and diameter. It is difticult to trace the interstitial
membranes, as the sponge is so thin that it is, in truth,
nearly all dermal membrane, and in many places in the
pieces examined, there appeared to be nothing in the shape
of interstitial tissues between the dermal and basal mem-
branes.

9. HYMENIACIDON PERARMATUS, Bowerbank.

Sponge. Coating, thin ; surface smooth and even. Oscula
numerous, dispersed, slightly elevated. Pores ineon-
spicuouns.  Dermal membrane pellueid, abundantly
spiculous ; spicula dispersed, acerate, long, and large ;
profusely furnished with large equi-anchorate bi- and
tri-dentate  retentive spicula.  Skeleton.  Spieula
accrate, long, and large, very abundant. Interstitial
membranes abundantly furmshed with large bi- and
tri-dentate, equi-anchorate, retentive spicula: In-
ternal defensive spicula attenuato-clavate entirely
spined, large, very variable in length and size.

Colour.—Dried, light buff yellow.
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Ilabitat.—TYorty miles cast Outer Skerries, Shetland,
Rev. A. M. Norman.
Livamined.—In the dried state.

I am indebted to my indefatigable friend the Rev. A. M.
Norman for my knowledge of this species; he obtained it
by dredging. 'The specimen is nearly two inches in length
and breadth, and about a line and a half in thlcl\ness
The oscula are nearly uniform in size, none exceeding about
a line and a half in diameter, and they are elevated above
the surface about one third or half aline. The spicula of
the dermal membrane are the same as those of the skeleton ;
and among them the bi- and tridentate equi-anchorate
retentive spicula, are abundantly dispersed, and compara-
tively they are very stout and large ; no internal defensive
attenuato-clavate spicula appear among them. T'he skeleton
spicula are excecdingly abundant, and are very closely
matted together, and occasionally they are sub-fasciculate.
The 1nternal defensive spicula frequently exceed the skeleton
ones in length. The extremely long ones appear all of
them to spring from the basal membrane of the sponge,
while the shorter varieties are situated on the interstitial
membranes. The spination of these spicula is exceedingly
abundant especially at their club-shaped bases. These
spicula very closely resemble the corresponding organs in
Hymeniacidon clavigera, but there is no difficulty in dis-
criminating the species, as their skeleton spicula are dis-
tinctly different in form.

HYMENIACIDON MEMBRANA, Bowerbank.

Sponge.  Coating, thin ; surface smooth and even. Oscula
dispersed, simple or slightly elevated ; few in number,
and rather large. Dores mconsplcuous Dermal
membrane abundantly spiculous.  Spicula same as
those of the skeleton. Skeleton. Spicula acerate,
small, but not long in proportion ; numerous ; very
rarely acuate.
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Colour.—1n the dried state, cream white.
Habitat —Surface of stones between tide-marks, Lerwick,
Rev. A. M. Norman.

Framined—In the dried state.

I received seven speeimens of this sponge, spread ont and
dried on paper, from the Rev. A. M. Norman, who found it
on stones at Lerwick. The largest measured about two
and a half inches long, by nearly two inches wide, and in
its dried state 1t was scarcely thicker than the piece of stout
paper to which it was attached. In general appearance the
specimen very closely resembled large patches of stout
animal membrane, such as those of the thinnest portion of
the diaphragm of a sheep.

There 1s a great paucity of structural characters in this
species.  No other forms of spicula appear to exist in it
than those of the skeleton, and the difference in size and
proportions of the spicula of the skeleton and those of the
dermal and interstitial membranes is scarcelv to be recog-
nised. It is fortunate that its external characters are
strikingly different from those of the species to which it 1s
most nearly allied in structure.

TIYMENIACIDON CARUNCULA, Bowerbantk,

Sponge.  Coating, thick ; surface uneven, but smooth.
Oscula, simple, small, dispersed, few. DPores incon-
spicnous, minute.  Dermal membrane pellueid, thin,
abundantly spiculous ; spicula acnate, slender, irregu-
larly dispersed, very numerous.  Skeleton.  Spicula
acuate, rather stout. Iuterstitial membranes, tension
spienla acuate, slender.

Colour.—Alive, from light to deep orange.

Habitat—St. Katherine’s Cave, Tenby; Guliot Caves,
Sark ; Hastings ; Mill Bay, near Land’s Lnd, Cornwall,
J. S. Bowerbank; Bantry Bay, Ireland, Rev. A. M.
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Norman ; Salcombe Bay, Devon, and Menai Straits, Mr.
Joshua Alder ; Weymouth Bay, Mr. William Thompson,
Livamined.—In the living state.

This species is one of the best types of the structural
peculiarities of the genus to which it belongs. It is abun-
dant on the rocks between high and low water mark in St.
Katherine’s Cave, at Tenby, and on other parts of the neigh-
bouring rocks. It occurs in irregular patehes, sometimes
five or six inches in diameter, and from half to one inch in
thickness, varying in eolour from a light yellow orange toa
deep red orange, and sometimes lnvnw a slight tint of
green. In its Tive condition it is firm and flesh- like, both
to the sight and the touch, and this appearance attends it
also in the dried state. 'The oscula are few in number, and
rarely exceed a line in diameter. The pores are harely
visible in a dried specimen through a two-inch lens. The
dermal membrane is abundantly supplied with spicula,
similar in form to those of the skeleton, but much more
slender ; they are closely, but regularly, matted together.
The tension spicula are not numerous ; they are of the same
form as those of the skeleton, but slender and often flexuous,
and some of them are of extreme tenuity.

I never detected gemmules in either the Tenby or the
Sark specimens ; but in one from Bantry Bay, three and a
half inches in length by about one and a half broad, and
half an meh in thickness, sent to me for examination by the
Rev. Mr. Norman, I found them scattered rather sparingly
through the tissues. They were spherical, membranous,
and 'IQPICLIIOHS, and filled with minute vesicles. The largest
I observed measured ;;th of an inch in diameter, and
smaller one .. th of an inch. 'The colour was that of dark
red amber. The specimen sent to me by Mr. Willlam
Thompson, of Weymouth, was five inches in length, three
inches in width, and about three fourths of an inch in
thickness, having the surface covered with small rugged
mammeform projections.  In April, 1854, I found several
specimens of this sponge on the base of the rocks at low-
water mark spring tides opposite the archwav dividing St.
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Leonard’s from Hastings. In many cases it was completely
covered by Halichondria panicea, and was to be seen only
when the latter was removed from the rock by a kuife.
Although thus covered, it was apparently in a healthy con-
dition, and was covered with mammaform projections of
about the eighth of an inch in height. The colour was
deep orange red. The specimens I found at Mill Bay,
Cornwall, were smooth and even at the surface in the live

state, but assumed a slightly corrugated state when dried.
I have in some specimens observed that the dermal and in-
terstitial membranes have been minutely granunlated, but
this does not appear to be a constant character ; when pre-
sent, it requires a power of about 500 linear to render the
granules distinctly visible.

2. HYMEN1ACIDON SANGUINEA, Bowerbank.

SPONGIA SANGUINEA, Grant.
HALICHONDRIA SANGUINEA, Fleming.
— —_ Johnston.

Sponge. Encrusting ; surface smooth and undulating, or
rugged, with ridges or elevations. Oscula simple,
numerous, small.  Pores inconspicnous.  Dermal
membrane abundantly spiculous; spicula acuate,
long and slender, irregularly dispersed.  Skeleton.
Spicula acuate, stont and long, often slightly flexuous.

Colour,—Alive, deep blood red.

IHabitat—Dublin Bay, Lambay Island, William Thomp-
son, Esq.; Berwick Bay, Dr. Johnston ; Staffa, Tona, Isle
of Skye, Dr. Grant; Island of Bofin, Connemara, Rev.
Robert Hudson ; Roundstone Bay, Ireland, and Island of
Arran, Ireland, J. S. Bowerbank.

Framined.—In the dried state.

In the Jolmstonian collection of British sponges at the
British Museum there ave five specimens, labelled Z/a/i-
chondria sanguinea, distinguished as 27a, 276, 27¢, 27d.
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27a has two pieces on the card so numbered, one larger
than the other, and each differing from the other in specitic
characters. 'The smaller specimen, labelled 272 and 274,
arc the same species, and appear identical with Hymeni-
acidon caruncula of this work ; 276 and 27¢ are the same
species, having spicula of the same form as those of /.
caruncula, but very much longer; 27¢, the largest speci-
men, has spicula of an acerate form, differing entirely from
the other four specimens. Thus, in the five specimens we
recognise three species under the single designation of
Halichondria sanguinea. 'The two specimens distinguished
as 270 and 27c¢ appear to answer best to the description
given by Dr. Johnston of his /alichondria sanguinea, and
1 therefore propose to confine the specific name Sanguinea
to them. They differ considerably from each other in size
and the characters of the surface, so much "so that Dr.
Johnston has labelled 274 as an abnormal form, but this
discrepancy, when we consider the difference in size and
development of the two specimens, is of very little value in
this tribe of sponges. 27¢ is thirteen inches long, by seven
lines wide, and about the eighth of an inch in thickness,
and 1s stated to have been found in Berwick Bay, and we
may therefore presume that it agreed in colour with the de-
scription given of /7. sanguinea in his work, as well as in
having the acuate spicula long.

The specimen labelled 270, Halichondria sanguinea ab-
normal, is very much larger than any of the other specimens
with which it is associated. It is nearly three inches long,
by two inches broad, of an irregularly oval form, and its
greatest thickness rather exceeds half an inch. The surface
1s very uneven and rugged, full of conical projections and
short ridges, some of which are nearly half an inch in
height. The oscula are numerous and comparatively large ;
they are situated both on the sides and the apices of the
ridges or cones, which cover the surface of the sponge.

In Hymeniacidon caruncule the acuate spicula are con-
siderably shorter than in the sponge to which I propose to
confine the term Sanguinea, but beside this ditference in
character, there are others which assist us in our diserimi-
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nation of the species. Thus Dr. Johnston states his 77.
sanguinea to be of “a deep blood-red colour,” and Dr.
Grant also states that ‘it has always the same deep red
colour,” while I have never found Hymeniacidon caruncula
of a blood- red, and never approaching that colour nearer
than that of a full orange tint, which in drying always
changes to a rich cream yellow, sometimes with a shade of
green.

On measuring the length of a full-sized spiculum of the
sponge marked 27¢, it proved to be ;rd of an inch long,
while a fullsized spiculum of /7. caruncula, from Tenby,
measured %th of an inch in length.

Since writing the above I have received five specimens of
this species from my friend the Rev. Robert Hudson, who
found them “under a rock at the Island of Bofin, midway
between Achil Head and Slyne Head, Connemara. One of
the specimens measured six inches ]ono four broad, and
about eight lines thick in the dried st'\te, and one specimen
exceeded an inch in thickness, and m the dried condition
all of them were of a deep blood-red, and my friend de-
scribes them when alive as of “a deep scarlet colour.”

I found this species at near low-water mark at the Isles
of Arran, Galway, of a deep blood-red colonr, with some-
times a superficial tint of green,

HYMENTACIDON MAMMEATA, Bowerbant..

Sponge. Sessile, coating ; surface furnished abundantly
with large and prominent mammee ; minutely hispid.
Oscula and pores inconspicuous. Dermis stout ;
dermal membrane pellucid, abundantly spiculous ;
spicula acuate, slender, dispersed. Skeleton. Strong
and cavernous, abundantly spiculous; spicula fusiformi-
acuate, large, and long, and the same form small and
slender.  External defensive spicula fusiformi-acuate,
short and small, very numerous.

Colowr.— Dried, nut brown.
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Habitat —Three miles off Dunstanborough, Rev. A. M,
Norman.
Lrvamined—In the dried state.

At the first sight, this sponge might readily be mistaken
for a variety of Polymastia mammillaris. 1t 1s about two
inches in diameter, and does not exceed half an inch in
thickness, and its surface is abundantly furnished with
the mammeform organs, some of which exceed half an
inch in length, two lines in diameter, and about one line
at the distal extremity. Others are broader, shorter,
and more conical, no two appearing to be precisely alike
in form and proportions.  Their anatomical structure is
also entirely different from the similar shaped organs on
Polymastia, their interior being filled with the same de-
scription of skeleton tissue as that forming the body of
the sponge, and this mass of interstitial structure is tra-
versed by several excurrent canals, which run nearly parallel
to each other from the base of each of the mamme to the
apex. The interior structure of the sponge is also re-
markable, the abundance of spicula in the membranes of
the skeleton, their consequent thickness, and the large size
of the intermarginal cavities, causes the specimen in the
dried condition to simulate very closely the appearance of
the skeleton of a Desmacidon; but a microscopical ex-
amination of its structure speedily relieves us of any
doubts regarding its true character.

This species in the dried state may be readily mistaken for
H. consimilis by a hasty examination, but for the difference in
its colour, and in the proportions of its spicula as compared
with those of that species which are in length only as four
to seven in the sponge under consideration. 'The posses-
sion of external defensive spicula also, which do not exist
m /1. consimilis, serve still further to distingunish them.

No oscula could be detected on the mass of the sponge,
but from the structures of the mammee their absence
might be expected, the numerous and large longitudinal
canals on those organs sufficiently indicating their office
and the position of the oscula, although not visible under
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the present circumstances. The dermal tension and de-
fensive spicula are exceedingly abundant in all parts of the
external surface of the sponge, and so also are the spicula
of the skeleton on the membranes on which they are dis-
posed. :

14. HYMENIACIDON CONSIMILIS, Rowerbank.

Sponge. Sessile, coating. Surface rngose, but not hispid,
furnished abundantly with large and prominent
mamma. Oscula simple, dispersed. Pores incon-
spicuous.  Dermis stout ; dermal membrane pellucid,
abundantly spiculous, spicula rather short and stout,
same as those of the skeleton, depressed, very nume-
rous. Skeleton. Abundantly spiculous; spicula sub-
fusiformi-acuate, short, and stout, numerous.

Colour.—Alive, bright orange, sometimes with a tint of
green. When dried, externally, greenish gray ; internally,
deep red.

Habital—Belgrave Bay, Guernsey ; and Herm, between

- tide marks, Rev. A. M. Norman.

Lramined—In the dried state.

I received six specimens of this species from the Rev.
Mr. Norman. The largest was nearly two and a quarter
inches in diameter, and rather short of an inch in thick-
ness; the smallest an inch and half in length, by three
fourths of an inch in breadth, and rather exceeding half an
inch in thickness. The upper surface of each of them
was so completely crowded with mammeeform bodies as to
entirely obscure the dermal surface of the sponge; in the
larger specimens, they were inclined at various angles
towards the surface of the sponges, but in the three smaller
specimens they were at nearly right angles to the surface.
Their normal form appears to be conical, but they are
subject to great variations in shape, sometimes being
acutely conical about three or four times the height of the
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diameter of the base, at others, terminating very abruptly
and obtusely. In some of the oldest specimens, two,
three, or more of the mammee unite at their bases, forming
a stout short column for about half their height, but ter-
minating in separate short cones. In the dried state, their
smrfaces are very much corrugated by collapse of the dermis
mward. Their usual height is five or six lines, with a
basal diameter of about two lines. The structure of the
exteriors of these organs is the same as that of the body
of the sponge, each one having two or three large excur-
rent canals extending the whole of their length; I could
not detect any terminal oscula, but in several instances I
found open oscula on their sides, rather smaller than those
dispersed on the body of the sponge.

There are two species with which this sponge may pos-
sibly be confounded. Tlc greenish gray dermis, and deep
red interstitial tissues of Z/. consimilis closely resemble the
corresponding tissues of /7. sanguinca, and the spicula of
the skeleton of the former are of the same form as those of
the latter species; but they are rather shorter, and con-
siderably stouter than those of //. sanguinea. 'The dermal
membranes of both species are abundantly farnished with
irregularly dispersed spicula, but they are much more
numerous in fZ. consimilis. 'These comparatively slight
differences would scarcely have led ns to have considered
them as distinct species, if it were not that the striking
differences in form are such as to at once claim our atten-
tion. I have scen many species of //. sanguinea, and have
never observed the slightest indication of the production of
the irregular mammaeform organs which are so abundant on
all the six specimens of /7. consimilis. 'These strictly external
characters, therefore, become of greater value i this case
than is usually attributed to them ; and in addition to the
structural differences, slight as they are, after a careful ex-
amination, they appear to fully warrant the separation of
the two species. 'The reverse of the case which I have
just described exists in the comparison of /7. consimilis and
. mammeata. 1llere we have the massive sessile forms
and mammeated surface of each species closely resembling
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the other. 'I'he general anatomical characters of the inter-
stitial structures also harmonise in a remarkable manner ;
and the spicula of the skeletons are of the same form ;
but there is one important difference which is decisive in
the separation of the species, and that is the great differ-
ence existing in their proportions, the spicula of 7. mam-
meata, being nearly twice the length of those of Z1. con-
similis ; the former being to the latter as seven to four;
an amount of difference that is never found to exist in the
organs of any two specimens of the same species, how-
ever they may vary in size, age, or mode of development.
The hispidation of the surface of 1/ maimeata also serves
as an essential differential character. Mr. Norman has in-
formed me that e found this sponge living “ on the upper
surface of rocks between tide marks near low-water at
Belgrave Bay, Guernsey, and at Ilerm, and that it lives
in places exposed to the full light and rays of the sun.”

. HYMENIACIDON VARIANTIA, Bowerbank.

Sponge. DMassive ; surface rugged. Oscula simple, dis-
persed, numerous. Pores inconspicuous.  Dermal
membrane pellucid, spiculons ; tension spicula acu-
ate, minute, fasciculated, vetentive spicula, bihamate,
simple, and contort, large, and smail.  Skeleton.
Spicula, acuate, clongate, often flexuous, occasionally
short and flecto- or inflato-acuate, rarely acerate or
cylindrical.  Interstitial membranes; tension spicula
acuate, stout, few in numbers and acuate, very minute
and slender, numerous, and most abundantly with
fasciculi of minute acerate, and large and small
bihamate spicula. Sarcode abundant.

Colonr—Alive and dried, light gray.
IHabitat.—St. Katherine’s Rock, Tenby, Mrs. Brett.
Framined.—Dried.

The type specimen in its present form is eight lines 1n
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length by six in breadth, and the same in height, but it is
evidently a portion only of the original mass. Mrs. Brett,
to whom 1 am indebted for my knowledge of this species,
obtained it between the tide marks on the northern side of
St. Katherine’s Rock, at Tenby, and the colour, I am in-
formed, was the same when alive as when dried, light gray,
approaching closely to white.

The variation in the size, and the modifications in the
form of the spicula of the skeleton is remarkable. '"The
normal form is evidently acuate, elongate, and not flexu-
ous; the short and stout varieties of the normal form are
often fleeto-attenuato-acuate, and the longer and wmore
attenuated varieties of the normal form are usually more
or less flexnous.  Acerate or cylindrical spicula are of rare
occurrence, and are often inflated near the middle of the
spiculum.

The skeleton spicula vary from #th to th of an inch in
length. The same tendeney to great variation in size
Lere prevails among the bihamate spicula, but of these
there appears to be two distinet groups, one ranging
in length from ;}th to ;5th of an inch, and the other

300

from Lth to ;Zth inch. The latter are infinitely move
numerous than the former ones, but hoth are inter-
mixed on the surface of the membranes without the slightest
appearance of arrangement, while the minute acerate spi-
cula of the same tissues are usually collected in fasciculi,
irregularly disposed on the surface of the membranes.
These spicula do not exceed gth part of an inch in length,
and are exceedingly slender. The slender flexuous acunate
spicula abound on the surface of the interstitial membranes,
and they are also intermingled with those of the skeleton.
The flecto-acuate spicula are considerable in number, and
somewhat uniform in size, but I could not ascertain that
they were peculiar to any one portion of the sponge. The
inflato-acuate are rather rare, the inflation is tolerably uni-
form in size but not in position, sometimes being in the
middle of the shaft, and at others near its base.

In the dried condition, the texture of this sponge is
very open and cavernous.
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16 HYMENIACIDON MACILENTA, Bowerbank. .

Sponge. Sessile, coating thinly Zoophytes, &e.  Surface
smooth, but uneven and rugged. Oscula simple, dis-
persed.  Pores inconspicnous.  Dermal membrane
abundantly spiculous ; tension spicula sub-clavate
acuate, long and very slender, numerous, dispersed ;
and a few tricurvato-acerate, long and slender ; ter-
minal curves nearly obsolete ; retentive spicula, inequi-
bidentate and dentato-palmate anchorate, the two in
about equal quantities, small and few in number ; and
centato-palmate anchorate very minute, few in number ;
also contort-bihamate, large and very numerous.
Skeleton. Spicula sub-clavate acuate, rather short and
stout. Interstitial membranes: spicula same as those
of the dermal membrane.

Colour.—Alive, scarlet ; dried, dark browu.
Habitat.—Island of Herm, Rev. A. M. Norman.
Framined.~In the dried state.

I received two specimens of this sponge from the Rev. A.
M. Norman, each consisting of several fragments ; the largest
piece slightly exceeded an inch in length, and was about
three lines in width. In the dried state the aspect of the
sponge is like that of a thin slice of flesh, roughly dried,
with the blood coating it; in the living condition Mr.
Norman states that it was of a bright scarlet colour.

The basal enlargement of the skeleton spicula is usually
very slight, and in many of them it is searcely perceptible,
but it is as prevalent in the young skeleton spicula and in
the skeleton tension ones as it is i the fully-developed
skeleton spicula. The acuate tension spicnla are exceedingly
slender and long in proportion to their diameter ; they fre-
quently attain the length of half that of an adult skeleton
one; the tri-curvate ones also attain about the same length,
the central curve is well produced, but the terminal ones are
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sometimes scarcely to be perceived. The largest of the an-
chorate spicula are by no means numerous; both forms are
about equal in size; the small ones are very minute, and
do not exceed about one third the length of the larger de-
scriptions of those organs, and they also are very few in
number, and are by no means easily detected iz sifu, even
when mounted in Canada balsam. Among the retentive
spicula, the contort bihamate ones are by far the most
numerous, and form one of the most striking characters of
the species; they are about three times the length of the
largest of the anchorate ones, and are stout in proportion,
and they appear to abound in all parts of the membranous
tissues.

17 HYMENIACIDON PALLAX, Bowerbank.

Sponge.  Massive, sessile; surface smooth, but uneven.
Oscula simple, dispersed.  Pores inconspicuous, not
numerous. Dermal membrane thin, transparent, with
a dense, irregular stratum of spicula, attached to and
immediately beneath it. Skeleton. Spicula, acuate,
sub-fusiform, and rarely sub-spinulate.  Interstitial
membranes : spicula of the same form as those of the
skeleton, but slender and flexuous. Sarcode abundant.

Colour.—Dried, light ash colour.,
Locality.—Torbay, Mrs. Griffiths.
Lwamined—When dry.

The form of the only specimen I have seen of this species
is that of an irregularly compressed fig. It is an inch and
a half in height, by one inch in breadth, and does not ex-
ceed half an inch in thickness. T have designated it fu/laz
from the close resemblance that exists between its spicula
and those of Hymeniacidon Alderi, but the sub-spinulate
character is wanting in the latter species.

If it should prove hereafter that the external form and
general character of /7. fallaz is tolerably constant, those

12
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characters will generally serve to distingnish the one from
the other, and among the structural characters the marked
difference that exists between the dermal membranes and
their associated spicula, and the absence of grannlation in
the dermal and other membranes of /. fallax, will aid es-
sentially in the separation of the two species.

1 am indebted to the late Mrs. Griffiths, of Torquay, for
this sponge. She obtained it from one of the trawlers, and
it was probably from Torbay.

18. HHYMENIACIDON VIRIDANS, Bowerbank.

Sponge.  Coating ; surface even, minutely corrngated,
slightly hispid.  Oscula slightly clevated and mar-
gined, dispersed.  Pores dnconspicuous, congregated.
Dermal membrane spicnlous ; spicula abundant, same
as those of the skeleton, dispersed or sub-fasciculated.
Skeleton. Spicula acuate, moderately stout. Tension
spicula acnate, slender, as long as those of the skele-
ton. Gemmmles spherical, membranous, aspiculous.

Colour.—Alive, red tinted with green; dried, green ex-
ternally, buff yellow internally.

IHabitat—Bantry Bay, Rev. A. M. Norman.

Lwamined—In the dried state.

I am indebted to the Rev. A, M. Norman for my know-
ledge of this species, He sent me for examination a
single specimen in excellent preservation, two and a half
inches long, two inches wide, and about four and a half
lines in thickness, the external colour being a rather pale
but vivid green. The surface was even, but minutely and
strikingly eorrugated, in the dried sponge; but in the
living condition it is probable that the surface would be
nearly, if not entirely, free from the corrugations. When
a slice from the dermal surface was exannned in a little
water, with a power of 160 linear, the elevated portions
of the corrugations were found to be most abundantly spi-
culons, while the depressed parts were cach oceupied by
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several little arcas, nearly free from spicula, and in each of
these there were conmurqtcd from one to five or six pores,
uregular both in size and position. These groups of pores
were separated from each other by one or more loose fasei-
culations of spicula. The slightly hispid character was pro-
duced by the partial projection of portions of these fasciculi,
disposed on the sides of the elevated parts of the corruga-
tions. A few small groups of pores were visible on the tops
of the ridges, but by far the greater number of groups were
in the depressed portions of the dermal surface. The oscula
were very slightly elevated above the general surface, and
their margins were a little thickened and quite smooth.

The difference i thickness between the skeleton and ten-
sion spicula i1s not so great as it is in some of the nearly
allied species, the diameters of the latter being seldom less
than about half that of the former.

The gemmules are of a deep red amber colour, and are
filled with minute molecules. They vary in diameter from
mwsth of an inch to ind of an inch, but by far the greater
number are about intermediate between these figures.

The colour of this sponge renders it very liable to be mis-
taken for //alichondria panicea, but a very slight amount of
examination will readily separate them from each other.

Mr. Norman’s specimens were found on shelving rocks
between high- and low-water marks.

19 HYMENIACIDON PERLLEVIS, Bowerbank.

SPONGIA PERLEVIS, Montagu.
HALICHONDRIA PERLEVIS, Johnston.

Sponge.  Massive, depressed, sessile; upper surface fur-
nished with numerous irregular mammaeform pro-
cesses. Oscula simple, dispersed. Pores inconspicu-
ous. Dermal membrane simple, pellucid, aspiculous,
thin.  Spicula of the skeleton acuate, sub-fusiform,
rarely sub-spinulate. Sarcode abundant. Gemmules
membranous, aspiculous, round, or oval.
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Colour—Alive, yellow ; dried, buff yellow.
Locality—Coast of Devon, Mrs. Griffiths.
Eramined.—1In the dried state.

The above description is from the original type specimen
of Montagu, in the possession of Professor Grant. The
sponge is one and a half inch long, three fourths of an inch
wide, and not exceeding half an inch in height. The mam-
macform processes are irregular in form, compressed towards
the base, and rarely exceeding two or three lines in height,
and internally they are of the same structure as the body of
the sponge. 'The under surface of the sponge is nodulous
and uneven, and I could not distinguish the point or poimts
of attachment, if there be any such. The sunken portions
of the under surface are furnished with as many oscula as
the upper one, where the oscula are dispersed between the
bases of the mammeform processes, and it is evident that
the species, in this case, is not a coating one.

The spicula present much irregularity of size and form,
and are occasionally, but rarely, spinulate ; in the mammae-
form processes they radiate irregularly towards the surface,
from immediately beneath it, but not in right lines from the
axis of the process.

In a second specimen in the cabinet of the late Mrs.
Griffiths the spicula are somewhat longer than in the type
sponge, and the mammeaform processes do not appear, but
the surface is extremely rugged and uneven. The mammaee,
as a character, although so striking in the type specimen,
can scarcely be considered as necessarily a specific one, and
may probably, when we know more of this species, be en-
tively dispensed with. ~ As in the first specimen, there is no
distinet base to the sponge, but the under surface is filled
with small stones and shells partially imbedded. — The spe-
cimen has twice the arca of the type one, but is not quite
so thick.

In a third specimen, sent to me for examination in 1859
by the Rev. A. M. Norman, the mammaeform processes were
large and numerous, some of them exceeding half an inch
in height, and usually had a large terminal osculum, with a
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smooth margin. The rest of the surface of the sponge was
exceedingly rugged and full of furrows, and in every other
essential character it agreed with the type specimen. It was
an inch and a half in length, by about oue inch in width, and
about three fourths of an inch in height.

In Montagu’s specimen there are a few gemmules near
the surface of the sponge ; they are of the form so common
to the Halichondraceous tribe; membranous, aspiculous,
round, or oval, and of a deep amber colour,

20. HYMENIACIDON AUREA, Bowerbank.

SPONGIA AUREA, Montagu.
HALICHONDRIA AUREA, Fleming and Johnston.

Sponge. Sessile, massive, terminating in elongated pro-
cesses, or coating.  Surface smooth and even. Oscula
simple, dispersed, few in number. Pores inconspicu-
ous. Dermal membranc abundantly spiculous ;
spicula acuate, long, slender, and flexuous.  Skeleton.
Spicula sub-fusiforini acuate, stout, and long. Tension
spicula of interstitial membranes, acuate, long, slender,
and flexuous, abundant.  Gemmules spherical, mem-
branous, aspiculous.

Colour.—Alive, orange yellow ; dried, dark brown.
Locality—Estuary of Kingsbridge, Montagu ; Tenby, J.

S. Bowerbank ; Bantry Bay, Rev. A. M. Norman.
Lramined—In the dried state.

Montagu’s description of this sponge 1s exceedingly
meager, and embraces only form and colour. Thespecimen
is of a compressed form, three inches in length by five-cighths
of an inchin breadth, and nearly two inches high to the apices
of the elongated processes, some of which excced an inch
height ; they are from four to six lines in diameter at the
base, and taper gradually upwards to a bluntly-pointed ter-

mination.
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I could find very few oscula by the aid of an inch lens ;
they were simple orifices, and were scattered on the broad
sides of the sponge. 1In the live state it is probable that
they would be more conspicuous. The pores are very few
in number, and were rarely to be seen, even with a power of
250 linear. This may probably arise from the large quantity
of dried sarcode with which the membranes are obscured.
The dermal membrane is abundantly furnished with spicula,
which frequently assume a flat fascicular arrangement near
the margins of the oscula. At other parts of it they are dis-
tributed without order, as in the interstitial membranes.

Montagn has not figured this species, but I have no doubt
that the specimen I have described above is the one to which
he alludes in his description in * The Memoirs of the Werne-
rian Society,” vol. ii, p. 86.  The specimen is now in the pos-
session of Dr. Grant, with the original label attached to 1t.

There is a specimen in the British Museum, labelled by
Dr. Johnston /alichondria aurea, but it does not belong to
the same genus as the sponge described above. It is
Isodectya permollis of this work.

I dredged up two specimens of this species at Tenby, both
of them coating oyster shells, but neither of them rising from
the base, as in Montagu’s specimen. In colour, both m the
living and dead states, they agree completely with Montagu’s
type specimen, and in all the anatomical details they cannot
be distinguished from each other. With these important cha-
racters in unison, the difference in formis scarcely worthy of a
consideration. I subsequently received two small specimens
of this species from the Rev. A. M. Norman, who found them
in Bantry Bay in 1859. In these specimens there were a
number of vesicular bodies, which had every appearance of
being the gemmules.  They were ;4;th of an inch in diameter
when fully developed. The membranous coat of the gem-
mules was aspiculous. They were filled with minute vesicular
molecules.
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21.HYMENIACIDON ARMATURA, Bowerbank.

Sponge. Coating, thin; surface smooth.  Oscula simple,
dispersed, minute.  Pores inconspicuous.  Dermal
membrane pellucid, abundantly spiculous; spicula
cylindrical, sometimes sub-clavate, dispersed or loosely
fasciculated. Skeleton. Spicula acuate, stout. Inter-
stitial membranes ; tension spicula numerous, same as
those of dermal membrane.  Internal defensive spicula
acuate, entirely spined, few in number.

Colour. —Dried, dark red brown.
Habilat.—Strangford Lough, Professor Dickie.
FEramined.—In the dried state.

I received this sponge from Professor Dickie, of Queen’s
College, Belfast. It covers nearly the whole of the valve of a
small Pecten, rather less than an mch and a halfin width, and
in its dried state it does not exceed aline n thickness. 'I'here
are a few small oscula near the margin of the sponge, visible by
the assistance of a lens of two inches’ focus, but I could not de-
teet a single pore open. T'he dermal membrane is crowded
with tension spicula, irregularly dispersed on its surface, and
sometimes loosely fasciculated, and they appear to be equally
abundant in the mterstitial membranes.  When fully deve-
loped, these spicula are sometimes slightly dilated at their
terminations. 'They are nearly as long as the acuate ske-
leton spicula, but only about half their diameter. The
internal defensive spicula are sparingly dispersed over the
inner swrface of the dermal membrane and on the interstitial
ones, and were mostly in a recumbent position; they are
small, and require a power of abont 400 linear to exhibit
them well, and without immersion in Canada balsam they
are not to be detected i sifu.
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99 ITYMENIACIDON PACHYDERMA, Bowerbank.

Sponge. Massive, sessile; surface corrugated. Oscula
small, simple, dispersed. ~ Pores inconspicuous. ~ Der-
mis crustular thin, abundantly spiculous; spicula
acuate, stout, matted closely together. Dermal mem-
brane thin, pellucid, aspiculous. Spicula: of the
skeleton, acuate, rather stout and short, occasionally
bent near the base ; tension spicula acuate, slender, and
often sinuous.

Colour.—Dried : external, cream colour; iternal, light
brown.

Habitat —Torquay, Mrs. Griffiths.

Lramined—In the dried state.

T am indebted to my late friend Mrs. Griffiths, of Torquay,
for two specimens of this species. Neither of them exceeds
an inch in length, by three fourths of an inch in breadth and
half an inch in thickness. 'The surface in each is corrn-
gated, but much more so in one than in the other; in the
remaining characters they agree very closely.  The oscula
are small, and require the assistance of a two inch lens to
render them distinetly visible, and the pores, even with the
aid of an inch lens, are inconspicuons. The crustaceous
dermis is about the thickness of a stout sheet of letter paper.
It is composed of acuate spicula, like those of the skeleton,
closely but irregularly interwoven together, and covered with
a thin pellucid dermal membrane, in which no spicula are
apparent excepting those belonging to the dermis, to which
it adheres closely and firmly. ‘The spicula of the skeleton
are rather stout, variable in length, and are frequently more
or less bent near the base. The slender acuate tension
spicula intermixed with those of the skeleton are frequently
much attenuated, and are often sinuous. The interior sub-
stance of the sponge is permeated in every direction by
canals, which are very much larger and more numerous than
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might have been expected, from comparison with the size of
the oscula and pores.

The crustular characters of the dermis of the species under
consideration and of . crustula might, on a superficial exa-
mination, lead to their being mistaken for each other ; but
in /1. pac/z yderma the cx ustular dermis is compar atwely thin,
and the skeleton spicula are not more than two fifths the
length of those of /7. crustula.

. HYMENIACIDON CRUSTULA, Bowerbank.

Sponge. Massive, sessile.  Surface minutely hispid; cor-
rugated, occasionally mammillated. Oscula, terminal
on the mammille, or dispersed. Pores inconspicuous.
Dermis crustular, abundantly spiculous ; spicula same
as those of the skeleton. Dermal membrane pellucid,
aspiculous.  Skeleton, abundantly spiculous ; spicula
fusiformi-acuate, large, and long. Tension spicula
fusiformi-acuate, slender; occasionally sub-spinulate.

External defenswe splcula sub-fusiformi-acuate, short
and slender.

Colour —Alive, buff-yellow or orange-yellow.

IHabitat—Scarborough, Mr. Bean; Guernsey, Rev. A.
M. Norman; Diamond Ground, Hastings, J. S. Bower-
bank.

Framined—In the living state.
te)

I am indebted to my indefatigable friend Mr. Bean for
my first knowledge of this sponge. It was found on the
beach at Scarborough, at the latter end of March, 1854.
The specimen is irregularly cylindrical in form, with hemi-
spherical ends 10 lines in length and 6 lines in thickuess, at
its greatest diameter. Neither pores nor oscula were visible,
and the surface was smooth, the dermal membrane having
been destroyed apparently by maceration.
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At the latter end of Angust, 1859, I received two speci-
mens of this sponge from the Rev. A. M. Norman, who
dredged them up in the neighbourhood of Guernsey. The
largest of these was one and three quarters of an inch in
length, one and a quarter inch in breadth, and half an inch
i thickness ; the smaller one somewhat less in its dimen-
sions, but the surface of each was prominently and abun-
dantly mammillated, and especially the smaller of the two.
In the larger of the two specimens, particularly on the
corrugated portions of the surface, the positions of the
pores were distinctly visible by the aid of a lens of two
inches foeus, and with a higher power they presented the
appearance of minute pits, but they were not to be detected
by the same means on the surface of the smaller of the
two specimens.

The hispid character is not visible by the aid of a hand
lens, but when a section at right angles to the surface is ex-
amined with a power of about 100 linear, it is seen to be pro-
duced by the projection at about right angles to the surface
of an infinite number of small sub-fusiforni-acuate spicula.

In the largest of Mr. Norman’s specimens there were
two minute oscula in an open condition, on the corrugated
surface of the sponge; they were simple cirenlar orifices,
with this exeeption, I could not detect these organs in an
open state, but longitudinal and transverse sections of the
apices of the mammille appeared to indicate their position
at those points, beyond a reasonable doubt. The pores
were also in a closed state, but their positions were indi-
cated by the numerous little areas, free or nearly free fromn
spicula, which abound in the dermal tissue.

'The erustular character of the dermal tissue 1s not pro-
duced by a peculiar arrangement of the organie tissues, but
it is caused by a more condensed state of a stratum of the
ordinary tissues of the sponge, and in this layer, beneath
each of the porous areas, there is an intermarginal cavity
to receive and convey the incurrent streams to the interior
of the sponge.

It is not improbable that we may hereafter find that each
of the porous areas in the dermal membrane may have
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more than a single pore, and in that case the congregation
of the pores will become a very important specific character.
The existence of these areas and their intermarginal cavities
approximates the dermal tissues of this sponge to those of
the corresponding parts of the genera Pachymatisma and
Geodia.  When the sponge, as in Mr. Bean’s specimen,
has not a mammillated swrface, 1t may, in the dred con-
dition, be readily mistaken for Hymeniacidon pachyderma,
but the difference is at once obvious when veference 1s made
to the spicula. In the latter species they are not fusiform,
and their length is only as two to five of those of the
former species.

I obtained at Iastings, at the latter end of March, 1863,
a still finer specimen of this sponge. It was two and a half
mches long, one and a half inches wide, and one inch thick.
As in the former cases there were no marks of an attach-
ment or base visible, and although a fully matured sponge,
there were no appearances of mammillation on its surface.
The oscula at one side were congregated to the amount of
twelve or fourtcen, but in other parts they were irregularly
dispersed. I'rom these circumstances, as compared with
those of the previously described specimens, it appears as if
there existed a great amount of variation in the external
characters of this species.

An abundance of gemmules existed in this sponge, at-
tached to the parietes of the interstitial cavitics. They
were globular, meu.branaceous, and aspiculous, semi-
transparent, and filled with distinct granular matter, and
they were of a light amber colour. The diameter of a
full sized one was ;& inch.  In the living condition the
colour of the sponge was a light orange ; when dried, light
ochreous yellow, and in the latter state it is very hard and
solid.

24. HYMENTACIDON LINGUA, Bowerbank.

Sponge.  Massive, sessile ; surface somewhat corrngated.
Oscula simple, dispersed. Pores inconspicuous. Der-
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mal membrane pellucid, farnished abundantly with
large spicula, same as those of the skeleton. Skeleton.
Spicula abundant, fasciculated, fusiformi-acuate, large
and long. Tension spicula acuate, very minute and
slender. Retentive spicula bihamate, simple and con-
tort, dispersed, minute, very abundant; also dentato-
palmate, unequi-anchorate, large and small; large
ones congregated in rosette-shaped or globose groups ;
occasionally dispersed ; small ones dispersed.

Colour.—In spirit and dry, pallid gray.

Localily—Western Islands, Scotland, Mr. Archibald
McNab ; Outer Skerries and Unst, Shetland, Mr. C. W.
Peach.

Framined—In the condition it came from the sea, and

preserved in spirit.

I received three specimens of this sponge from Mr.
Archibald McNab, a fisherman at Inverary. They are of
nearly equal size and form, about three inches in length by
one and a half inches in width, and from half to three
fourths of an inch in thickness; very nearly resembling in
form a similar length from the distal end of the tongue of
a sheep.

When in the undried condition the sponge is exceedingly
soft and flaccid, and it was with considerable difficulty I
could detect the oscula, in consequence of the collapsed
condition of the sponge. It does mnot contract much in
drying, and when in that state it strongly resembles a mass
of chopped tow, which has been compressed in the hand
while wet and dried in that form.

The structure of the skeleton 1s obscure ; in many parts
the spicula, especially towards the edges of the interstitial
membranes are so numerous and so closely packed toge-
ther as to assume the form of fasciculi, and in some measure
that of the skeleton of a Ilalichondria; but there are no
distinct angular junctions forming an irregular network, as
in even the most indistinet species of IHalichondria.
The fusiformi-acuate spicula of the skeleton have many of
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them a peculiarity in their form that I have not observed
before. From the obtuse base of the spiculum they con-
tinue of the same size for the length of six or eight times
their own diameter, and then suddenly commence the fusi-
form expansion, giving them the appearance of having a
handle at the basal extremity. The tension spicula are
very minute, and are frequently collected into groups or
fasciculi, which contain a considerable number. The con-
tort bihamate spicula are dispersed in the sarcode ; they
are minute, short, and if not contort would be nearly semi-
lunar in form. The anchorate spicula are exceedingly in-
teresting ; they are large and stout, the palm at one extre-
mity is much expanded, while that at the opposite end is
not produced to anything like the same degree. From the
constant inequality in the production of these parts of the
spicidum, I was led to believe that there must be some
peculiar arrangement of these organs, and on carefully
examining the inner surface of the dermal membrane, I
found my suspicions were correct. They are congregated
at distant intervals in radiating circles, contnmmﬂr some-
times not more than six or eight spicula, while in other
groups they are too numerous to be counted. The groups
are usually semi-globose, the smaller ends of the spicula
being based on the membrane, but occasionally they become
perfectly globose, the proximal ends of the spicula consti-
tuting the centre of the group, which then appears to be
entirely detached from the membrane beneath. 'The globose
congregations of spicula are not nearly so numerous as the
rosctte shaped ones. I could not detect any congregations
of these spicula on the interstitial membranes, but isolated
ones were occasionally found upon them. The smaller
variety of anchorate spicula never appear to congregate.

The skeleton spicula are exceedingly abundant, and are
so massed together as to assume the appearance of large
fasciculi, when the membranes are presented to the eye
either edrreways or obliquely.

The sarcode abounds in globular nucleated cells, which
have the surface gr anuhted, or corrugated ; the latter
appearance may probably be due to the action of the spirit
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in which they have been immersed. Since the above
description was written I have received five specimens of
this species from my friend Mr. C. W. Peach, they were
dredged at Shetland, in 1864. 'The largest was twelve
inches high, six inches broad, an inch thick near one edge,
and a quarter of an inch at the middle; one only of the
five was as small as the type specimen, and the others of
intermediate size, one of them, seven inches in length, was
two and a half inches thick near the base. Mr. Peach, in
a label attached to the largest specimen, writes: “This
was a thick sponge, very full of glairy matter, and branched,
but was cut to pieces by the dredge, and rotted in drying.
Very deep water, Outer Skerries and Unst.”

The statement of its having been branched must, T think,
have been a mistake, as there are no indication of branches
on the specimen to which the label was attached, nor any
appearance of a tendency to branch in any other of the
specimens.  This sponge, it is cvident, varies greatly in
size, but all of them have more orless of a lingunal form, and
in their anatomical characters they agreed perfectly with the
type specimen.

25. HYMENIACIDON FLOREUM, Bowerbank.

Sponge. Coating, thin ; surface smooth and even. Oscula
simple, minute, dispersed.  Pores inconspicuous.
Dermal membrane pellucid, sparingly farnished with
dispersed slender sub-clavate, fusiformi-acuate, tension
spicula. Skeleton. Spicula snb-clavate fusiformi-acuate,
stout and rather long. Tension spicula of interstitial
membranes same as the dermal ones. Retentive spicula
dentato-palmate inequi-anchorate, large and stout;
distal palm, half as long as the spiculum, congregated
in numerous radial groups; and bidentate inequi-
anchorates few in number, and intermixed in the radial
groups ; also, deflected and contort bihamate spicula,
very large and stout, and few in number; and simple
bihamate very minute, and rather numerous.
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Colonr.—Dried, deep amber colour.

Habitat —Fast Loch, Tarbet, Harris, N.B., 15 fathoms,
Captain F. W. L. Thomas, R.N.; Strangford Lough, Pro-
fessor Dickie, Queen’s College, Belfast.

FEranmined—In the dried state.

For the first specimen I received of this interesting species
I am indebted to the liberality and kindness of my friend
Captain Thomas, of the Hydrographical Survey.  The
sponge covers hearly the whole of the gibbous valve of a
specimen of Peclen opercularis, and in the dried state it is
scareely thicker than a sheet of stout writing-paper, and has
much the aspect of a layer of dried glue. The surface is
uniform and even. A few minute oseula were visible by
the aid of a lens of two inches focus, but no traces of the
pores could be detected. The interstitial membranes are
profusely furnished with skeleton spicula, and when seen
edgeways look very like large long siuous fasciculi of spi-
cula. The tension spicula are few in number. The sarcode
is abundant, and of a deep amber colour. The prominent
feature in this sponge is the striking form and mode of ar-
rangement of the retentive spicula, and especially so of the
dentato-palmate inequi-anchorate ones, which in this sponge
are developed 1n a more complete and perfect form than I
have hitherto seen ; they are in great abundance, and nearly
the whole of them are congregated in beautiful rosette-
shaped groups, the small or proximal ends of the spicula
being clustered together in the centre, while the shafts and
distal palms radiate at angles of about 45 degrees from the
membrane on which they are seated, the number of spicula
m each group varying from six or seven to seventeen or
twenty, and sometimes more. On some parts of the mem-
branous tissues they are more numerous than on others, and
in one ease I counted fifteen groups in a cirele of jrd of an
inch in diameter. Oceasionally a solitary spieulum of this
form may be seen on the membrane, but these single spieula
are comparatively few in number. The bidentate inequi-
anchorate spicula are much fewer in number than the den-
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tato-palmate ones, but they are of the same size, and are
indiscriminately mixed with them in the radial groups.

The next most remarkable feature in this interesting
sponge is the comparatively enormouns size of the deflected
and contort bihamate spicula, which are of such dimensions
that a single one would span a whole group of the anchorate
ones ; they are attached by their points to the membrane,
while their curved shafts are thrown upward amidst the sar-
code. They are very few in number, and are widely dis-
persed.

The small simple bihamate spicula are much more nume-
rous than the large ones, and are as remarkable for their
minuteness as the larger ones are for their great size: with-
out the aid of a power of about 400 linear, they can scarcely
be detected in sifu, although the specimen be immersed in
Canada balsam, and it must be remembered that without
this mode of preparation even the radial groups will not be-
come visible.

I subsequently received a second specimen of this sponge
from Professor Dickie, of Queen’s College, Belfast, and this
one also was on a shell of Pecten opercularis. 1t occupied
about half an inch in width of the whole front of the shell,
while the remainder of the valve was covered with //a/i-
chondria nigricans. 'The essential characters of this speci-
men of fHymeniacidon floreum were in accordance with those
of the first, but in the part examined the rosette-like groups
of spicula were very few in number. The specinmen being
young and very thin may probably account for the difference
hetween the two in this respect.

There are some peculiarities in this species which might
readily mislead a hasty observer into the belief that it was
a variety in form of Zymeniacidon lingua. Thus the
strikingly characteristic groups of retentive spicula resemble
each other in both form and mode of arrangement so closely
that if it were not that they are rather less than half the
diameter in /1. floreum, of those in /. lingua, it would be
difficult to distinguish one from the other. The spicula of the
skeleton also rather closely resemble each other