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liump is not yet exhausted. J\[onth and fore-gut also liavc now
beconu! more spacious than before, and the mucous nienibrane

of the latter exhibits distinct longitudinal folds. j\Ioreover,

the fore-gut by this time (eighteenth day) possesses a layer

of distinct circular muscle-tibres, which appear to me to be

in no way derived from cells of the raesenehyma, but from

the enterocoele-eells which lie closely upon the fore-gut.

From the mid-gut an anterior portion is constricted oif, which
becomes the stomach of the adult, but as yet possesses

nniscular iibrcs in its wall just as little as does the remainder

of the mid-gut. In the later stages also which were examined

by me I failed to trace muscle-tibres in stomach and mid-gut,

while in the end gut from the forty-Hfth day onwards longi-

tudinal muscle-tibres were distinctly recognizable.

LII.—Natural Ilistorij Notes from H.M. Indian Marine

Survey Steamer ^Investigator,^ Commander R. F. Iloskgn,

B.N., commanding.—Series IJ., No. 1. On the Results of

Deep-sea Dredging during the Season 1890-91. By J.

Wood-Masox, Superintendent of tlie Indian Museum, and

Professor of Comparative Anatomy in the ^ledical College

of Bengal, and A. Alcock, M.B., Surgeon I.M.S., Sur-

geon-Naturalist to the Survey.

[Contiuiied from p. 362.]

[Plate XVII.]

Pliylum ECHINODERMA.

Class ASTEROIDEA.

The Asteroidea form a good collection, which we have

arranged under twenty-three species, sixteen genera, and eight

families. Of these twenty-three forms nine appear to corre-

spond with species described in the ' Challenger ' Report,

while fourteen seem to be new to science.

Except as regards life-coloration and distribution we have

not been able to learn anything very new concerning the

Asteroidea of the deep sea. Most of them appear to live, like

their shallow-water relatives, upon Mollusca. In the stomachs

of some of our specimens the carapaces of Crustacea have been

found. The Porcellanasterids, so far as our rather limited
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obscrvcatlon goes, seem to live, like many Holothurians, on

the organic matter to be found in ocean mud.

Several ilustrations of tlie vvideness of ocean-range of deep-

sea species are furnished by our collection of Asteroidea.

We must here express our indebtedness to ^Ir. Percy

Sladcn's very valuable Report on the ' Challenger ' Aste-

roidea, without which indeed we should hardly have ventured

upon the examination of our collection.

Order P H A N E ROZ N I A.

Family Archasteridse.

Pararchastek, Sladcn.

1. Pararcliaster semisquamatuSj Sladen.

Famrchader semisquamatus, Sladen, 'Challenger' Asteroidea, p. 7,

pi. ii. figs. 1 and 2, pi. iv. figs. 7 and 8.

One specimen from Station 111, 1664 fathoms.

Colour in the fresh state uniform salmon-red.

PONTASTER, Sladen.

2. Pontaster hisjnduSy sp. n.

Near Pontaster mimicus, Sladen.

Rays 5. R= nearly 7 r.

Rays elongate, tapering ; abactinal surface plane ; inter-

braehial arcs acute.

Abactinal surface of disk and rays covered with close-set

paxillai of two forms ; the majority are small and are sur-

mounted by a few small granules, but a large number on the

disk and along the central axis of the ray are larger and are

surmounted by numerous small granules surrounding a long

central si)ine.

lilarginal plates closely covered with capillary spinelots
;

the supero-marginals, about 44 in number, are almost con-

fined to the lateral aspect of the ray, are tumid above the

general abactinal plane, and are armed each with a long stout

spine ;
the infero-marginals, which are larger than the supero-

marginals, alternate with these, and are armed each with a

long stout spine, and sometimes with a smaller liner spine

below this.

Adanibulacral plates with a prominent semicircular furrow,

nuirgin bearing about ten widely radiating spinclets, and
with a strong actinal boss bearing a long stout spine. !ilouth-



Indian Deejj-sea Dredging. 429

plates sliort, broarl, tumid, cacli plate edged with about seven
Sj)iiiclctSj wliicli increase in length from periphery to centre,

and armed actinally with about six unequal irregular spinelets.

Actinal intcrradial areas small, the plates covered with

ca])illary spinelets ; there are one or two inconspicuous multi-

valve pedicellaria} in each area. (Similar pediceUaria^, but

smaller, occur in the interbrachial arcs between the supero-

and infero-marginal ))lates.

Anal aperture subcentral, surrounded by paxilla3 with long
central spinelets, which form a close palisade.

Papularia compact, well-defined, tumid, each with from
12 to 16 very close-set papula3.

Madreporiform body small, round, convex, situated close to

the margin of the disk, with a single large paxilla to its

central side.

Colour in the fresh state uniform pale orange-pink.

Station 106, 1091 fathoms, and Station 108, 1043 fathoms;
numerous specimens, of all stages of growth.

Dytaster, Sladen.

3. Dytaster e.viUs, Sladen.

Dytaster cdliSy Sladen, * Challenger ' Asteroidea, p. 65, pi. ii. figs. 3
and 4.

Several specimens from Station 117, 1748 fathoms, and
Station 118, 1803 fathoms. This species was also dredged
in the year 1888 in the Bay of Bengal in 1924 fathoms.

Colour in the fresh state salmon-pink.

4. Dytaster anacanthuSj sp. n.

Rays 5. E,= 6'25 r.

Disk small, in-egularly inflated ; rays long and tapering
;

interbrachial arcs rather acute.

Abactinal surface densely crowded with paxillaj formed of

narrow tabulte surmounted by close-set granules ; those in the

centre of the disk and in a narrow band along the middle of

each ray are smaller than elsewhere.

The supero-marginal plates, about 45 in number, are

entirely vertical and lateral, and are uniformly covered with

papilliform granules without any large spines or tubercles.

The infero-marginal plates correspond in number and arrange-

ment with the supero-marginals, which are exactly super-

posed ; they are uniformly covered with papilliform granules

Ann. & ^fog. N. Hist. Ser. 6. Vol. viii. 30
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and bear medially, except in the peripheral third of the ray,

each a long adpresscd styllform spine.

Adambulacral plates ralher long, each with a furrow-series

of six obtuse spinelets, and with a mass of small spinelets,

which form often three longitudinal series, actinally. Mouth-
plates large, prominent, the suture between each pair widely

ojjen ;
the innermost mouth-spine of each plate much enlarged

;

actinally each plate is covered with numerous small spinelets

in about three longitudinal series.

Actinal interradial areas small, the plates covered witii

small papilliform spinelets,

Madreporiform body situated near the margin of the disk

and almost entirely concealed by paxillse.

Anal aperture small, central.

Colour in the fresh state uniform light rose-madder.
Station 117, 1748 fathoms.

Peksephonastek, gen. nov.

Allied to PlutonasteVy Sladen.

Disk rather large, flat ; rays rigid.

Marginal plates more or less covered with papilliform

spinelets, and bearing each one or more strong rigid sj)ines
;

the supero-marginals, which form a broad massive border on
the abactinal surface of the ray, directly superposed on the

infero-marginals, plate to plate.

Abactinal area with close-set paxillte, which on the rays

are arranged in transverse rows without any definite median
series

;
papulae distributed everywhere between the paxillte.

Actinal interradial areas large, with intermediate plates

extending far along the ray.

The adambulacral plates bear a furrow-series of obtuse,

compressed, slightly radiating spinelets, and actinally two or

more longitudinal series of papilliform spinelets.

]\Iadreporiform body small, rather concealed, situated

distant from the margin of the disk.

Anal ajjerture subcentral.

No pedicellarife.

5. Persepho7iaster crocciis, sp. n.

PMo7iaster, ep., Wood-Mason nud Alcock, Ann. & Mag. Nat. Hist.
180], vi). p. 13.

Eays 5. K = 4-5 r.

Eays moderately long, rigid.
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Abactiiial surface of disk and rajs with close-set spinoso

paxilia^, which become small and crowded towards the sub-
central anal aperture ; those of the rays are somewhat
obscurely arranged in transverse series.

The whole abactinal surface is perforated with close-set

papulffi. The supero-niarginal plates are 31 in number and
are directly su])erposed on the infero-marginals, plate to

plate ; each })late is coarsely granular in the middle and
covered near the margin with capillary spinules, and bears
two rigid s])ines, one at the abactinal, the other near the
actinal end, the former being the smaller and often bifid. Tiie

infero-marginals correspond, plate to plate, with the supero-
marginals ; they are uniformly covered with papillitbrm

granules, which are largest in the middle of the plat^*, and
each bears near its abactinal end a stout rigid spine, beneath
whicii is an obliquely vertical row of three or four slender

movable spines.

Adambulacral plates with a slightly convex furrow-margin,
armed with a comb of six or seven longish compressed spines

;

actinally there are two longitudinal series of small, inHated,

longitudinally-grooved (barleycorn-shaped) spines, four in

each series. i\Jouth-plates small, tumid, with close suture;

each plate with a furrow-series of about seven spines, the

most adcentral of which is of enormous relative size, and with
two longitudinal series of close-set papilliform spiuelets on
the actinal surface.

Actinal interradial areas large, the intermediate plates

extending halfway along the rays ; each plate closely covered
with " barleycorn " spines.

Madreporiform body small and inconspicuous, situated

about two diameters from the margin of the disk.

Ambulacral groove extremely broad and open ; tube-feet

large, conical.

Colour in the fresh state olive-yellow, marginal plates

pink, tube-feet red.

Station 109, 738 fathoms.

6. Persephonaster rhodopeplus, sp. n.

Rays 5. R= 3-5 r.

Eays rather short, rigid.

Abactinal surface of disk and rays covered with very close-

set tabulate paxillfe surmounted by numerous flat-topped

granules ; the paxill^e are very small and crowded towards

the subcentral anal aperture ; those of the rays are arranged
30*
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in transverse curved rows. The whole abactinal surface per-

forated with close- set papula.

The supero- marginal plates number about 28, and are

directly superposed on the infero-marginals, plate to plate
;

tliey are covered with granules, which are largest in the

middle of the plate, and are armed with rigid spines—those

in the interradia with one, those along the rajs with one, two,

or three in a vertical series. The infero-marginals corre-

s])ond, plate to plate, with the supero-marginals
;
they are

almost smooth in the middle and covered with papilliform

granules round the edge, and are armed with from two to

four stout adpressed spines, situated in a median vertical series,

of which the most abactinal is the largest.

Adambulacral plates with a strongly convex furrow-margin

which is armed witli six or seven short, truncated, longitu-

dinally-grooved spinelets ; the actinal surface with two longi-

tudinal series of similar spinelets—about tive in each series

;

these spinelets are almost clavate sometimes. Mouth-plates

small, very narrow, with widely open suture ; each phite with

a furrow-series of about ten small spinelets, the most adcentral

of which is much enlarged; the actinal surface with- eight or

nine truncated, longitudinally-grooved spinelets in a single

longitudinal series.

Actinal interradial areas large, the intermediate plates

extending much more than halfway along the ray ; in the

interradial areas each plate has a clump of from six to eight

truncated or clavate grooved spinelets ; along the rays the

intercalated plates have usually two longitudinal series of

similar spinelets— about four in each series.

Madreporiform body small and inconspicuous or concealed,

situated about midway between the centre and the margin of

the disk.

Ambulacral groove very broad and open ; tube-feet large,

conical.

Colour in the fresh state "crushed- strawberry," sometimes
with a golden suffusion ; marginal plates pink, tube-feet

blood-red.

Stations 107 and 109, 738 fathoms.

PSEUDARCHASTEii, Sladen.

7. Pseudarc/iaster mosatcus, sp. n.

Near P. tesseUafus, Sladen.

Kays 5. 11= 4 r.

Disk large; rays tapering; intcrbrachial arcs wide, rounded.
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AbactiiKil area covered with hexagonal tabulate paxill e,

which in the centre and in the interradial areas of the di.sk

are much smaller than elsewhere, and which on the rays are

arranged in longitudinal rows, those of the central row being

of predominant size. The papulas surround the paxillee.

The marginal ])lates are short and broad. The supero-

marginals, about 42 in number, occupy on each side more
than one third of the abactinal surface of the ray, and

are uniformly covered with large granules without other

armature. The infero-marginals correspond in number, size,

and disposition with the supero-marginals, plate to plate, and

are uniformly covered with spine-like granules, of which two

or three in a longitudinal row near the suture with the supero-

marginal plate are enlarged.

Ambulacral plates with a furrow-comb of five long radiating

spines, and actinally two irregular longitudinal series of small

spines, of which one in each series is much enlarged, except

in the distal half of the ray, where one in the outer series

only is enlarged ; outside these is a third irregular row of

very minute spinelets. Mouth-plates small and inconspicuous,

eacli with a furrow-series of six equal moderate-sized spine-

lets, and with numerous irregularly arranged spinelets on tlie

actinal suiface, one of these beino- much enlaru:ed.

Actinal interradial areas large, the intermediate plates

extending to about the tenth infero-marginal ; they are

arranged in columns, and their surface is covered with spines,

of which one in each plate is much enlarged.

Anal aperture small, subcentral.

Madreporiform body very small, situated midway between
the margin and the centre of the disk.

Colour in the fresh state uniform pink.

iStation 115, 188 to 220 fathoms.

Family Porcellanasteridje.

PORCELLANASTEE, Wyvillc-Thomson.

8. Porcellanaster cceruleus, Wyville-Thomson.

Porcellannster canUeus, Wyville-Thomson, Voy. Cball. Atlantic, vol. i.

p. 378, figs. 07 and 98 ; Sladen, 'Challenger' Asteroidea, pp. 134-

138, pi. XX.

One specimen from Station 113, 083 fathoms.

Colours in the fresh state :—Abactinal membrane dull

blue, epiproctal tube and marginal plates light orange-pink,

tube- feet and cribriform organs bright orange.
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9. Porcellanaster, sp. prox. cceruleus, Wy.-Tlioms.

Numerous small specimens from Station 111, 1664 fathoms,

and Station 117, 1748 fathoms, may perhaps be the young of

P. caruleus. The epiproctal tube is of great length, the

abactinal membrane, which is fragile, has the spinelets con-

fined to a very narrow band in the middle of each interradial

space, and the supero-marginal plates, though strongly bossed,

are unarmed.

Styracaster, Sladen.

10. Styracaster horridus^ Sladen.

Styracaster luirridus, Sladen, 'Challenger' Asteroidea, pp. Io0-lo2,

pi. xxiii. tigs. 5-7, pi. xxvii. figs. 17-20.

8i)ecimens from Stations 117, 1748 fathoms, and 118, 1803
fathoms.

In our specimens only a few of the adambulacral plates,

near the adcentral end of the ray, have four spines in the

furrow-series, the majority have three, and tlie most distal

only two. Specimens with the stomach distended show no
epiproctal elevation ; but those with the stomach empty have
a distinct elevated cone, in one case bilobed.

Colour in the fresh state pale yellowish pink.

11. Styracaster clavipes, sp. n.

Agrees with S. armatvs very closely, but differs in tlie

following particulars :—There are five cribriform organs in

each interbrachial arc ; the infero-marginal plates are not

much longer than broad ; the terminal plate of tlie ray is

markedly inflated
; the median spines of the coalescent

sujjero-marginal rays are comparatively short and blunt.

In general " habit " it is well distinct from S. armatus,

Sladen, of which species there are in the ' Investigator ' col-

lection two fine specimens dredged in 1888, in 1840 to 1924
fathoms, in the Bay of Bengal.

Colour in the fresh state pale yellowish ]iink.

One specimen from Station 117, 1748 fathoms.

Ihl'llALASTEK, Sladen.

12. Hyphalaster tara, sp. n.

Bays 5. B = 2r.

Ea}s short, squat, slightly inflated terminally. Disk large,

strongly inflated, with a .-hort, tapering, epiproctal tube.



Indian Deep-sea 'Dredging. 435

Iiitcrbracliial arcs extremely wide, eacli with three large

))a]Mllar cribriform organs.

Abactiiial area covered with a toughish membrane, beset

with numerous paxilhT. of two kinds. Those in the middle of

the radial areas of the disk are large and are surmounted by
ten to fifteen or more granular spinelets ; they extend in a

ta|)cring band from near the base of the epiproctal tube to

near the base of the ray, and the five tapering bands show as

a conspicuous rosette on the disk. The paxilUe elsewhere

are small and are surmounted by but three or four spinelets.

There are apparently no papulaj.

]\Iarginal plates highly granular, unarmed, forming a per-

pendicular wall. Supero-marginals 6, excluding the ter-

minal ; they hardly meet in the middle line along the ray

;

the last ])late, like the last infero-marginal, is a very small

inconspicuous triangular scale, wedged in almost beneath the

large upturned terminal plate ; this last forms a tumid boss

armed with four large acute spines. The infero-marginals

correspond in immber and arrangement with the supero-

marginals, but are rather smaller.

Fi- 11.

Hyphalaster tara, natural size.

Adambulacral plates large, each with a furrow-series of five

or six compressed lanceolate spinelets arranged in a fan-like

comb. Mouth-plates large, tumid aetinally, the suture widely

open ; the margin of each bears seven compressed lanceolate

spinelets, of which the adoral one is much enlarged,

Aetinal interradial areas extensive, with broad scale-like

imbricating plates arranged in about nine columns pai'allel to

the radial axis ;
some of the plates have small deciduous

spikelets.

Ambulacra! furrows broad,

Madreporiform body marginal.

Colour in the fresh state white, tube-feet pink.

Station 110, 1997 fathoms ; Station 117, 1748 fatlioms.
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Family Pentagonasteridse.

Paragonaster, Sladen.

13. Paragonaster^ sp. prox. ctenipes^ Sladen.

Young- and rather mutilated examples from Station 117,

1748 fathoms.

Colour in the fresh state pale yellowish pink.

14. Paragonaster^ sp.

A remarkahle species in a mutilated condition was talson at

Station 117, 1748 fathoms.

It is characterized by having the papulte aggregated into

distinctly circumscribed inflated papularia, one at tiie base of

each ray. The paxillaj over the papularia are singularly

large and prominent.

Order C R Y P T Z N I A.

Family Zoroasteridae.

Zoroaster, Wyville-Thomson.

15. Zoroaster
J
sp.

A single specimen, not identifiable with any described

species, was taken at Station 108, in 1043 fathoms. It has

suffered so much abrasion that we are unwilling now to

describe it. It is characterized by the relative smallness of

the disk and great length of the rays, and by its very nume-
rous })ediccllaria^, which are of two kinds, the smaller ones

occurring in clusters and bunches.

In the fresh state it was coloured orange-pink, and was
covered with a thick coat of mucus.

Family Asteriadas.

ASTERIAS, Linn.

16. Asterias viazophorusy sp. n.

Disk small, circular, marked off from tlic rays by a deep

transverse groove. Pays long, semicylindrieal, much con-

stricted latcially at the base ;
their abaetinal surface with

small plates in longitudinal and transverse rows, the spaces

between the plates being iillod with papuUe in oval plots of
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five to nine. The ])latcs arc covered witli membrane, widely

])laccd on wliich are beautiful forceps-like pcdicellariic. Near

the middle of eaeli plate is a long, stout, acute, movable spine,

the base of which is buried in a large, fleshy, papillose

eminence.

Marginal plates distinct, clothed and armed like the abac-

tinals, and separated by similar groups of papulaj.

Actinal asj)ect of the rays almost completely occupied by

the ambulacral groove, a single series of very narrow distant

])latcs intervening between the adambulacrals and the infero-

marginals. The intervals between these intermediate plates

are filled each with a large papula, round which is a ring of

forceps-like pedicellaria3.

Adambulacral plates very small, each armed with two

sjjines which form a double ])alisade along the margin of the

wide ambulacral groove. Inside this, /. e. within the ambu-
lacral groove, is a more or less regular row of forceps-like

pedicellarias.

The mouth-plates are recognizable by their longer furrow-

spines. In the angle of each extremely narrow interbrachial

arc, behind the mouth-plate, is a crowd of pedicellarite.

J\Iadreporiform body rather large, radially striated.

Anal aperture indistinct.

Tube-feet quadriserial, ending in a sucker.

Colour in the fresh state deep orange-yellow, with large

chestnut-brown blotches.

One specimen from Station 115, 188 to 220 fathoms.

Family Pterasteridae.

Maesipaster, Sladen.

17. Marsipaster hirsutus, Sladen.

Marsipaster hiisufus, Sladen, ' Challenger ' Asteroidea, p. 487, pi, Ixxviii.

iigs. 3 and 4, pi. ixxix. figs. 4-6.

One small specimen with ova in the nidamental cavity.

Colour in the fresh state transparent hyaline grey.

Station 110, 1997 fathoms.

Hymenastek, Wyville-Thomson.

18. Hymenaster nobilis, Wyville-Thomson.

Jfyvienaster nohilis, "Wyy.-Thoms. Joiu'n. Linn. Soc, Zool. vol. xiii.

p. 73, fig. 11 ; Sladen, 'Challenger' Asteroidea, p. 41*5, pi. Ixxxtu.
tios. 1-3.
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A magnificent specimen, with a major diameter of nearly

8 inclies, from Station 117, 1748 fathoms.

Colour in the fresh state plum-purple.

Family Echinasteridge.

DiCTYASTER, gen, nov.

Disk large, and flat like the short rays.

Abactinal surface covered with tough membrane, beneath
which are narrow plates bearing stout spinelets, and forming

a wide-meshed irregular network, the meshes of whicli are

occupied by large groups of pajjuhe.

Marginal plates, especially the supero-marginals, small and
inconspicuous, the infero-marginals each with a short comb of

stout spines ; the intervals between the plates with groups of

papula3.

Actinal interradial areas large, covered with a smooth thick

membrane, beneath which is a reticulum of irregular plates.

Adambulacral armature forming a double palisade along

the furrow. Tube-feet in a double row, their tips ending in

a sucker.

Madreporiform body small. Anal aperture subccntral.

!No pediccUarite.

19. Dicttjaster xenup/n/us, sp. n.

Plectastei; sp., Wood-Mason aud Alcock, Ann. & Ma^^f. Nat. Hist.

Jan. 1891, p. 14.

Kays 5. K= 2'5 r.

The whole animal invested in a thick coriaceous mem-
brane.

Disk and rays flat and broad ; interbrachial arcs wide.

Abactinal surface with narrow plates, bearing large coarse

spines solitary or in rows of two or throe, and forming a wide-
meshed reticulum, the meshes of which are occu[)ied by
pa])uln3 in large crowded groups.

Infero-marginal plates alone at all distinct, not in contact

one with another ; each bears a hinged comb of from three to

five large coarse spines along its actinal margin.

Adambulacral plates covered by the general thick coria-

ceous investment
;
the narrow ambulacral groove is boumled

on each side by a double series of stout palisade-like spines,

those in the outer series being about half as numerous but

about twice as big as those in the inner series. 31outh-plates

hardly differentiated.
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Actiiial interradial areas large, witli an irregular network

of unequal ])latc3 beneath the smooth coriaceous membrane.

A symbiotic Ch{cto])0(l is often found on the interradial areas

on which also it often lays its eggs.

Madreporiform body small, somewhat sunken, situated

almost in the centre of an intcrbrachial arc-

Anal aperture small, subcentral.

Tube-feet in a double row, their tips ending in a sucker.

Colour in the fresh state chestnut-brown.

From Station 115, 188 to 220 fathoms.

This remarkable species has been frequently found by us in

the Andaman Sea at about 250 fathoms.

Family Brisingidse.

Brisinga, Asbjornsen.

20. Brisinga insularum, sp. n.

Allied to B. coronata, Sars.

Kays 13, long, stout, with ovarian regions much inflated,

and the transverse calcareous ridges well developed. Disk

comparatively large.

Ambulacral tube-feet separated by a pair of horizontal

spines.

Colour in the fresh state bright cinnabar-red.

Station 108, 1043 fathoms.

21. Brisinga bengalensis, sp. n.

Rays 14, long, slender, with hardly conspicuous ovarian

inflations, and little developed transverse calcareous ridges.

Disk small, margin strongly bevelled, depressed abactinally.

Ambulacral tube-feet separated by a pair of horizontal

spines. Mouth-spines very long and broad, dagger-shaped,

closely felted with pedicellarite.

Colour in the fresh state bright cinnabar-red.

Station 112, 561 fathoms.

22. Brisinga andamanica, sp. n.

Rays 15, long, slender, with hardly conspicuous ovarian

inflations, and transverse calcareous ridges little developed.

Disk of moderate size.

Ambulacral tube-feet separated by a pair of horizontal
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spines. Mouth-spines of moderate length, narrow, closely

felted with pedicellaria3.

Colour in the fresh state bright cinnabar- red.

Station 116, 405 fathoms.

Freyella, Perrier.

23. Freyella hentliojiliila, Sladen.

Freyella henthophila, Sladen, 'Challenger' xVsteroidea, p. G41, pi. cxi.

figs. 5-8.

Specimens from Stations 110, 1997 fathoms, and 118,

1803 fathoms.

Colour in the fresh state bright cinnabar-red.

This species was taken in 1888 in the Bay of Bengal, in

1520 and 1590 fathoms.

Class ECHINOIDEA.

Order C I D A R I D A.

Family Cidaridae.

1. POROCIDARIS, Desor.

A small specimen with a test of 8 millini, diameter from

Station 116, 405 fathoms.

Colour : madder, with wliitc points.

Order DI A D E M AT I D A.

Family Ecliinothuridae.

2. Phormosoma, Wyville-Thomson.

Scores of line specimens of a large species were taken in

the Andaman Sea at Stations 115 and 116, in 188 to 405
fathoms.

Family Arbaciidae.

PODOCIDARIS, A. Agassiz.

3. Podocidaris ?prionig€ra, A. Agassiz.

Porocidaris pn'<»ii(/rra, A. Agassiz, 'Challenger' Echiuoiden, p. oO,
pi. xxxiv. tigs. 14 and 15.

Specimens from Station 112, 561 tathoms.
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The same species was (IreJi^cd in the Bay of Bengal at

ir/JO fathoms in the year 1888.

Family Temnopleuridae (?).

Pkionechinus, a. Agassiz.

4. Prionechinus Agassizii^ sp. ii.

This species differs from Prionecliinus sagiltijer ix\ the
following particulars :—The test is thick ; there are five com-
plete pairs of buccal tentacles ; and the ambulacral plates

have three pairs of pores and one primary tubercle to each
plate. The pairs of ])ores are in one simple vertical series in

triplets concentric with their tubercle, so as to be slightly wavy,
especially below the ambitus, where in the region of the acti-

nostome they are very distinctly zigzag.

Both ambulacra and interambulacra are made up of two
rows of simple plates, those of the ambulacra being of the

same height, but only between one half and one third the
breadth of those of the interambulacra.

The median interambulacral grooves and the slightly

depressed poriferous zones divide the test into segments like

those of a peeled orange.

Diameter of test 13'8 millira., of actinostome 6'5 millim., of
periproct 3 millim.

From Station 111, 1644 fathoms.

Two fine specimens were dredged in the Bay of Bengal, at

1840 fathoms, in the year 1888.

Order SPATANGOIDA.
Family Spatangidse.

HOMOLAMPAS, A. Agassiz.

5. Homolampas glauca^ sp. n. (PI. XVII.)

Differs from Homolampas fulva, A. Agassiz, (1) in being
more depressed, (2) in having the posterior end of the test

truncate and unnotched, and (3) in the narrower ventral
plastron.

Colour in the fresh state brownish green.

Four specimens from Station 111, 1644 fathoms, the
largest measuring 93 millim. in length.
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Class HOLOTHUROIDEA.
Of Holotliurians veiy mimcrous specimens of twelve species

and nine genera were obtained, and they have in large part

been identified by Surgeon 1. H. Tall Walsh, I. M.S., who
has given a list of most of the * Investigator' deep-sea Holo-

thuroidea in the Journ. As. Soc. Bcng. vol. Ix. pt, ii., 1891,

pp. 197-204, to which we refer for names of species and

notices of two new genera.

In the Andaman Sea Benthorlytea a])])ears to live in large

colonies at moderate depths ; and besides Jienthodytes, Pan-
o^ychia^ Eupyrgus^ and a new type of Deimatidge, according to

Mr. Walsh, were found.

On the Glohigerina-oozQ of the greater depths of the Bay
of Bengal Holotliurians, especially of the bathybial order

Elasipoda, seem to find an optimum, and specimens of the

following were trawled :

—

Peniiv/one (1803 fathoms;, Dei'nia,

two species (1644 to 1803 fathoms), Orphnurgus (561

fathoms), Eupltronides (1803 fathoms), Benthodytes, two
species (1748 to 1803 fathoms), and Apodogaster (561 fathoms),

the last being a new genus of the Psychropotidaj established

by Mr. Walsh.
In the Laccadive Sea numerous Holothurians were taken

between 738 and 1091 fathoms

—

Deima, Benthodytes, and
Eupyrgus.

Class OPHIUROIDEA.
Of this class numerous specimens, of thirteen species and

seven genera, were collected.

In the Andaman infra- littoral down to 400 fathoms, just as

in the Andaman littoral zone, brittle-stars have been found to

be in this, as in previous seasons, very numerous, especially

where the bottom contains many Cilohigerina-i\\G\\^ and much
coral-detritus. A beautitul pink (>j)/uothrix is very common
here, the swabs often coming up completely encrusted with it.

In the opener paits of the Bay of Bengal, where, along

with increasing depth and distance from land, the bottom
comes to be made up largely of the shells of Foraminifcra, a

good many Ophiuroids were taken, up to the greatest dej)th

in which the trawl was worked.

In the Andanum Sea, besides the multitude of Ophiot/iru'y

were found Ojdiioglypha (405 fathoms) and a beautiful species

of Ophiernus with disk of deep purple and rays of bright

scarlet [iS'^'d fathoms).
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In the Bay of BLMifi;al four species of Ophioghfpha were

taken in 5(U to 1803 fathoms, two species of Opliiomusinm

in 1748 to 1997 fatlionis, a sj)ecies of Ophiomastus in 1997
fathoms, and two species of Ophiacantha in 1G44 to 1803
fatlioms.

In the Laccadive Sea brittle-stars were seldom seen ; two
good specimens of the same beautiful purple and scarlet

Ophiernus as that recorded from the Andaman Sea were
taken in 1043 fathoms, and a single small s[)ecimen of a

species oi Amphiara in 1091 fathoms.

Class CRINOIDEA.
On muddy bottoms in the Andaman Sea some small and

rather damaged specimens of two species of Comatalte were
trawled. These were EudiocrinuSj from 922 fathoms, and
Antedon—u ten-armed species—from 188 to 220 fathoms.

Pliylum MOLLUSCA.

Branch A. Glossophora.

Class GASTROPODA.

Family Naticidae.

1. Sigaretus, sp.

Numerous specimens were found at Station 119, in 95
fathoms, and a few at Station 120, in 240 fathoms. This
species is characteristic of the infra-littoral of the Bay of

Bengal at and near the 100-fathom line from the Mahd,nadi
to the Kistna. The operculum is without a basal prolon-

gation.

2. Natica {Naticina), sp.

Specimens were met with in the Andaman Sea at 405
fathoms, in the Bay of Bengal in 240 to 276 fathoms, and in

the Laccadive Sea at 738 fathoms. This species has twice

been found in the stomach of a starfish.

3. Natica, sp.

Three dead shells from the Andaman Sea, 683 fathoms.
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Family Trochidae.

4. Solariella metallica, sp. n.

A brilliantly nacreous species, ornamented with two spiral

rows of conical tubercles and four sraootli carinai on the base,

exclusive of a faintly granulated one which bounds the um-
bilicus. From 73y fathoms in the Gulf of Manaar (Station

109). The glistening metallic lustre of the whole exterior is

largely though not entirely due to the erosion of the delicate

external layer of the shell.

Fvr. 12.

Solariella metallica.—a, from the front ; b, from the base. Natiu-al size.

Family StrombidaB.

5. RostelJaria delicatula^ Nevill.

Rostellaria delicatula, Nevill, Jovu'n. As. Soc. Beng. vol. 1. (18S1) pt. 2,

p. 262 ; Wood-Mason and Alcock, Anu. & Mag. Nat. Hist. (6) vii.

p. 16.

Many specimens in various stages of growth from Station

119, 95 fathoms.

This form, already noticed to be characteristic of the Bay
of Bengal infra-littoral at and near the 100-fathom contour

from Arrakan to the Godiivari, is now found oti' the Kistna

Delta, about seventy miles further south.

Family Pleurotomidae.

G. ricurotoma si/mhiotea, sp. n.

Two living specimens from the Laccadive Sea, 1043

fathoms (Station 108).

They were encrusted all over with an Epizoanthua.

The shell is remarkable for its peculiar glistening white
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outer layer, with wliicli is most bcautifullj contrasfced the
pale cinnamon interior.

FifT. 13.

a.

rieurotoma symhiotes.—a, from in front ; h, from the side. Natural size.

Dead and eroded shells of four species of Pleurotomids were
taken at the following stations:—112, 561 fathoms; 113,
G83 fathoms; 115, 188 to 220 fathoms.

Family Pterotracheidas.

7. Carinaria, sp.

At Station 118, 1803 fathoms. Probably from the surface.

Family Pieurobranchidae.

8. PleurobranchuSj sp.

At Station 116, in 405 fathoms, a species coloured darl

purple.

Family Pleurophyllidiidae.

9. Pleuroj)hj/Uidiaj sp.

At Station 120, 240 to 276 fathoms.

Ann. & Mag. N. Hist. Ser. 6. Vol. viii. 31
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Class SCAPHOPODA.
Dead shells of two species of (10) Dentah'um and of a

species of (11) Cadulus were dredged at Station 113 in the

Andaman Sea.

Class CEPHALOPODA.
Specimens of three species of Cephalopods were obtained,

nanjcly (12) Cirroteuthis, in the Gulf of Manaar, at 738
fathoms

; (13) Inioteufhis, in the Andaman Sea, at 188 to 120
fatlioms; and (14) a LoIif/o-Yike form from the same station.

The Cirroteuthis was jet-black in colour during life, and
imparted to the spirit in wliich it was preserved a ])ur)de hue,

whicli has permanently stained the paper label accompanying
the animal.

The Inioteuthis was of an iridescent purple and green

colour in life.

Branch B. L I P C E P IT A L A.

Class LAMELLIBRANCHIATA.
Family Pectinidse.

1/). Aniussium^ s,'^.

Specimens of Amnssium were obtained in the Andaman
Sea at G83 and 022 fathoms, in the Bay of Bengal at 561,

1748, and 1803 fathoms, and in the Laccadive Sea at 738
fathoms. They appear to belong to four species.

Family Arcidae.

16. Area {Barhatia) , sp. conf. pteroessn, Smith, or

ecfoharhataj Dall.

Five specimens from Station 111, 1614 fathoms.

17. Limops is, sp.

Two species were dredged, one in the Andaman Sea in ()S3

fathoms, the other in 1043 fathoms in the Laccadive Sea.

Family Ledidae.

18. Mallciia, cf. arroiiana, Smith.

From the Laccadive Sea at 1001 fathoms.

I
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Family Cuspidariidae.

19. Cuspidaria^ sp.

Four species, all from the Andaman Sea between 188 and
405 fathoms.

Family Verticordiidae.

20. Verticordia {Eaciroa) churnea^ sp. n.

Allied to Eaciroa elegantissima^ Dall.

The shell in the dry state is of a beautiful ivory-white

externally, diseoloured slightly at the ventral margin by the

epidermis ; internally it rivals Trigonia in its pearly lustre.

The external surface is traversed from beak to ventral

margin with numerous ridges which bear sharp fluted conical

spinelets. These ridges are best and most regularly deve-

loped about the middle of the shell, being few and wide

apart and ventrally incomj)lete anteriorly, while posteriorly

they are irregularly crowded together. The intervals between

Fiff. U.

Verticordia {Euciroa) ebunica.—a, from tlie left side ; h, dm-sal view of

the right valve ; c, the same of the left valve ; d, ossicle still

attached to the ligament of the right valve. All natural size.

the ridges are finely granulated. The left valve is sliglitly

smaller than the right, into which it tits ventrally, and lias

only one tooth—a posterior lateral. The right valve has a

posterior lateral tooth, which is anterior to that of the opposite

81*
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valve, and an anterior tooth in tlie form of a broad and stout-

based projecting massive hook, which is received into a notch

of tlie left valve lying beneath the umbo between the liga-

mentary fossa and the lunule. Except for a mere film joining

the valves externally in the usual position the ligament is

internal. A stout, convex, posteriorly-bifid ossicle connects

the ligaments of the valves with one another.

Most striking is the curious lunule, which suggests in-turned

ears.

A fine living specimen from Station Ho, 188 to 220
fathoms, measuring in length 37 millim., in height 33'2

millim., and in thickness 2G'8 millim.

21. Vei-ticorch'a, sp.

From the Bay of Bengal, in 1997 fathoms.

Family Tellinidae.

22. Telhna, sp.

Two species were dredged, one from the Bay of Bengal at

561 fathoms, the other from 922 fathoms in the Andaman
Sea.

Subgrade CCELENTERATA.

Piiylum NEMATOPHORA.
Class SCYPHOMEDUS-E.
Order P E R O M E D U S iE.

Family Periphyllidse.

Peeiphylla, Steenstrup.

1. Periplii/Ua, sp.

A large species, with the internal organs rather ragged,
from Station 120, 240 to 276 fathoms.

Order DISCOMEDUS^.
Family Ephyridae (CoLLAsriD^).

AtOLLA, lli\?ckel.

2. AtoUa WyviUii, Ilceckel.

Atolla JJ/yr////, ITacliol. ' Clinllenjror ' Deep-soa IMoaus;^. pp. 113-11%
pi. xxix.
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Two specimens from Station 1 10, 405 fathoms, and one
from Station 120, 240 to 27G fathoms.

CU\ss ANTHOZOA.
Subclass ALCYONIOMORPHA.

Order PENN AT ULIDA.
At Station 115, 188 to 220 fathoms, a fine specimen of a

Pennatula was obtained
j it is of a remarkable rich orange

colour, the ])ignient being insoluble in alcohol.

At the same Station was dredged a large specimen of an
Umhelhda near to U. Carpenteri^ Kolliker.

At Station 118, in 1803 fathoms, some small specimens of

an Unihellala of a bright pink colour occurred.

Subclass ACTINIOMORPHA.

Order A C T I N I A K I A.

Family Actinidae.

Eight species of bathybial Actiniaria were obtained during

the season between 240 and 1997 fathoms. Among them is

an Epizoanthus encrusting a shell of a living Pleurotomid,

from the Laccadive Sea ; and a remarkable rigid cup-shaped
form with a non-retractile peristome, from the mud of the

Bay of Bengal.

Order M A DR E P OR A RI A.

MADREPORARIA APOROSA.

Family Turltinolidse.

Flabellum, Lesson.

1. Flahellum japonicum, Moseley.

FlaheUumj(t2)onkum, Moseley, * Clialleiigei- ' Deep-sea Madreporaria,

p. 168, pi. vii. tigs. 3, 3 a, pi. xvi. fig. 12.

A series of ten specimens (five living and five dead)—the

smallest of which measures "95 by '85 of an inch, the largest

3 by 2*25 inches in the diameters of the calicular orifice—was

taken at Station 109, 738 fathoms.

In the smaller specimens the corallura is wide and shallow,

with the primary and secondary costaj well marked, the colu-

mella abundant and formed of contorted fascicles, the fifth
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cycle of septa incomplete anJ iucoiisplcuoiis, and the pedicle

very prominent.

In the larger specimens the calicle is deep and more com-
pressed, the jirimary and secondary costae are inconspicuous,

while in the other cycles in place of costte there are shallow

furrows, the columella is a small smooth dense plug in the

very bottom of the calicle, the fifth cycle of septa is complete,

and the pedicle is a small obtuse point.

The difference between the two extremes is so marked that,

but for the possession of a fixirly well-graded scries, it might

fairly have been regarded as specific. Tlie inside of the dry

corallum is, like the soft tissues of the polyp, of a dark

madder-colour.

2. Flabellam laciniatum, Philippi.

riiylhxles laciniatum, Philijipi, Neues Jalirb. fiir Miueral. kc, 1841,

pp. 663 and 664, pi. xi. b. fig. 2.

Flabellum htciniatuin, Edw. & H., Ann, Sci. Nat. (-3) ix. p. 270; Hist,

Nat. CoraU. ii. p, 92.

Flahellum liiciniatum, Seguenza, Mem. Ac. Toiin. (ii.) xxi. p. 48^5,

tav. X. fig. 7.

? Flabellimi lacinintum, Duncan, Proc. Roy. Soc. xviii. p, 293; id.

Trans. Zool, Soc. viii. p. 323, pi. xxxix. figs. 11, 14-18.

P Flabvlluni laciniatum, Lindstrijni, Svensk. Ak. Ilaudl. xiv. ii. p. 12.

A single specimen, in very fair preservation, from Station

116, 405 fathoms, wdiich -we name with some confidence from
Pliiiippi's description.

We are not able, however, to identify it with Prof. Martin

Duncan's figures, which appear to represent young and there-

fore not unequivocally determinable forms of Flabellum.

Fig, 15,

FlubclUdH hwitnatum, V\\\\., natural size.

We agree with Prof, ^loscley ('Challenger' Deep-sea
Madrcporaria, p. 170) in considering that his Flabellum ulu-
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hastnim is specifically quite distinct from Flahellam lacinialum.

Ill the latter the calicle is more wedge-shaped, not laterally

compressed in the middle, and less conspicuously pedunculate,

and its margin is much more deeply indentated between the

septa ; the columella is a mere rudiment in the bottom of the

calicle, and the lateral costaa are much more nearly horizontal

and are extremely prominent, forming with their corresponding

septa conspicuous lateral wings. The dry corallum, like the

living polyp, is of a dark madder-colour.

Our specimen measures about 2 inches in the major and
1*2 in the minor diameter of the calicular oridce.

Phylum PORIFERA.

Class SILICOSPON&I^.

In the Andaman Sea, Station 115, 188 to 220 fathoms,

proved a harvest-ticld for Sponges, as for Fishes, Crusta-

ceans, and Eehiiioderms. Here a large number of Hexacti-

nellida was obtained, including numerous huge specimens,

over two feet in length, of a SemjjereUa, a large Pheronemay

and two species of Ilyalonema.

The depths of the Bay of Bengal yielded many Hexacti-

iiellid forms, among which we recognize (1) an Asconematoid

forming a thin- walled, shallow, broad-lipped cup, composed

of a felt of long spicules, from 1997 fathoms, (2) a fine speci-

men of an Aulochone from 1803 fathoms, (3) a small Iljalo-

nema from 1997 fathoms, and (4) several species of

Euplectellids.

Grade A. P L astidozoa.

Class RETICULARIA.
In such examination as has been made of the ocean-deposit

brought up by the sounding-tube and trawl during the season

the only notable Forarainifer discovered is a large species of

IIor7nosina, which combines some of the characters of Horino-

sina ovicula, H. B. Brady, with some of those of Honnosiaa

monile^ H. B. Brady. The test, which is long, slender, and

tapering, is composed of numerous subpyriform segments

arranged in a straight line in a very close-set diminishing

series ; the walls are smooth, thick, and strong, with a com-

pact finely arenaceous texture ; colour red-brown.

The larirest fracrmeut measures 8*5 millim. in length.
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The cavities of the chambers have the form of a short, tiat-

topped pear.

Several specimens from the Bay of Bengal at 561 fathoms

(Station 112).

For this species we propose tlie name Ilormosina Brachji^

after our late friend Dr. H. B. Brady, F.Ii.S.

Fk-. 16.

Ilormosina Bradyi.— a, latciiil view ; />, oral view; o, two
consecutive chambers in lonsjitiidiual section, x

.

EXPLANATION OF PLATE XVI I.

yiij. 1. Huvwiunipas (jlauai. from the abaetiiial f-iilo. Nat. size.

Fi(j. 2. Ditto, iVoui the actiiial side. Nat. size.

[To bp continued.]


