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INTRODUCTION.

This memoir contains a description of a rich collection of Littoral Alcyonarians

made by the Royal Indian Marine Survey Ship " Investigator " in the Indian

Ocean/ It is a continuation of a previous memoir (Thomson and Henderson,

1906) dealing with the Deep-Sea forms.

The collection includes 187 species (sixty-one belonging to Dendronephtliya

or Spongodes); 108 are new, but fifty-three of these belong to Dendi'oneplithfia

or Spongodes to which additions continue to be made in embarrassing numliers.

It has been found necessary to establish four new genera,

—

Studerioteii appended

to the Alcyoniidic, Dacttilonepliihiin appended to the Nephthyidtt, Cactogorgia

among Siphonogorgiidai, and Paralwlemnou among the Veretillida;."

The following table will show the general nature of the collection and the

distribution of the new forms :

—

1 1 wish to thank the Trustees of the Indian Museum for giving me the opportunity of

studying this fine collection of beautiful forms, and my thanks are also due to Professor A. Alcock,

LL.D., F.E.S., formerly Superintendent of the Indian Museum, and to Dr. Nelson Annandale

now Superintendent, for their kind assistance in connection with this prolonged and laborious

investigation. Prof. Gilbert C. Bourne was good enough to send me a number of specimens

belonging to the first " Investigator " collection and a report on these has been included. Through

the Carnegie Trust I was able to secure the help of Mr. J. .1. Simpson, joint author of this memoir,

whose indefatigable work in this connection was done during his tenure of a Carnegie Scholarship

and Fellowship. In the same way I have been able to include a report on the genus Dcndrone-

phthya or Sjwnijodes by Dr. W. D. Henderson, who worked at the puzzhng problem of its species

during part of the time of his tenure of a Carnegie Fellowship. I have to thank the Carnegie

Trustees also for a grant which has defrayed the expense of drawing four of the plates, and the ex-

pense of having zinc-blocks made for the text-illustrations. It would be ungrateful not to express

indebtedness to the artist, Mr. George Davidson, for his skill and patience. The engraver,

Mr. Edwin Wilson, also deserves to be congratulated on the success of his plates, for the coloured

ones in particular presented difficulties which have been happily overcome.—J. A. T.

- Two of these genera have been previously reported and are here referred to as Studeriotes

(= Studeria, Thomson) and Gactorjoryia, Simpson. For the same reason all the numerous new

species of Dendronephlhya (or Spongodes) bear the name of Henderson.
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tween Spongodinte, Siphonogorgiare and Alcyoniidfe. In its large spindles it

suggests Srferoplii/fiim, but there are distinct polyp-calyces ;
in its stem, densely

filled with spicules, it suggests some forms of SiphoiKxjnrgm, but it has no trace

of a highly developed authocodial armature ; among Spongodina^ (Nephthyidic

of Kiikenthal) its nearest ally is perhaps CapneUn, but the state of the canal-

walls and their spiculation is quite different. The whole colony is hard and

rigid, the interior being packed with long and thick spindles. A short stalk

gives off a few almost vertical branches bearing digitiform lobes covered with

polyps. There are low, dome-like polyp-calyces, showing in turned tentacles,

and an octoradiate aperture. The canal walls are thin and bear large spindles.

The superficial co?nenchyma contains abundant small, club-shaped spicules,

sometimes approaching the foliated type (as in Capnclh), and a few spindles ;

but all these superficial spicules are very small in comparison with the massive

spindles in the interior.

The new genus ParaMeMiion is proposed for a Veretillid, allied to

Stiilohelemmn, Kolliker, and Stt/lohe/emmides, Thomson and Henderson. It is

quite probable that with the collection of more material, the apartness of these

three forms will be lessened, and that some readjustment will be feasible,

such as we have proposed in merging Sderobelemnon with Kopho/jelemmm, but

in the meantime the form for which we have proposed the new genus Farabe-

lemnon seems to us to have a distinctive generic position. It is an elongated

(190 mm.) and cylindrical Veretillid, with the rachis longer than the stalk.

The autozooids are distributed over the surface, the interstices are covered with

siphonozooids leaving no bare streak. The verructe are formed of long spicules

in four groups ending in four triangular points. The quadrangular axis has

a shallow groove on the para-rachidial surfaces. The spicules are abundant

both in the rachis and in the cutis of the stalk, those of the stalk are rough

scales, those in the rachis smooth spindles, cylinders and branched forms.

Some Characteristics of the Collection.

(a) When we compare this Littoral Collection with that previously describerl

from the Deep Sea, we notice at once the large representation of certain genera,

such as Dmdronephthiia or Spongodes, Sclerophi/tnm, Siphonogorgk, Melitodes,

Pteroeides, and Cavermdaria, and the absence of other genera, such as Chniso-

gorgia and Umhellula. Thus the peculiar series of Si/mpodinm species, six of

which were described in Part I., finds no representation here, but instead of

two species of Dendronephtht/a we have here about sixty. There were six

species of Chrysogorgia in the Deep Sea Collection, but there is none here
;
ten

species of UmhelUda, but none here ; and the comparison might be pursued in

detail. We shall give only one other illustration : the Deep Sea Collection
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included four fine species of Pennatula and one accidentally included species

of Ptero'eides (from only 56 fathoms) ; the Littoral Collection has one accidentally

introduced representative of Permatida (from 609 fathoms), and sixteen species

of Ptero'eides.

{b) A glance at the collection as laid out on the shelves shows at once as

the most conspicuous feature the large number of species (61) of Dendronephthya

(or Sponr/odes) and the large number of these that we have had to label as new.

(c) To a lesser extent the same may be said in regard to Siphonof/07r/m

and Ptero'eides.

(d) The fine representation of Muriceids is noteworthy. Thus we have

described six new species of Echinomuricea, three of Echinogorgia, two of Acis,

two of Miiricella, and two of Eumuricea.

{e) Perhaps the most characteristic feature is the representation of what

we feel inclined to regard as annectent types related to Alcyonids, Nepthyids,

and Siphonogorgids. We refer to the genera Stmlerlote.'^, DactDlonepMhya and

Cactogm'gia.

Some Taxonomic, Notes.

It seems to us that the species of Dendronephthya or Spongodes are in a

state of flux. Some are sharply marked off from their neighbours, but most

are separated by an ensemble of somewhat minute features. It may be that

further investigation will enable us to group the species around centres, but

the time for that has not yet come. It would be interesting to study some of

the species statistically, but that would require to be done on the spot.

We have studied a large number of specimens which are referable to

previously described species of Siphonogorgia and Chironephthya ; we have

given a fair trial to all the characters which have been advanced as distinctive

of these two genera in contrast to one another, and we have found that none

is satisfactory. We agree with Kiikenthal that C'hironej)hthya should be merged

in Siphonogorgia.

In certain cases, such as Stereacanthia and Cactogorgia, it seems to us very

difficult to decide between the sub-families Spongodintie and Siphonogorginse,

but we have followed Bourne's characterisation of the Siphonogorginaj as

having " Canal walls densely filled with spicules ". It seems to us that the

contrast between the stem-canals in a type like Ennephthya rosea and in

Stereacanthia is a useful criterion, though annectent forms like Stereacanthia,

Cactogorgia, Agaricoides and Dactylonephthya help to bind Nephthyid and

Siphonogorgid types together, and have led us to prefer Bourne's division of

Nephthyid;e into two sub-families Spongodin^e and Si2:)honogorgin0e to Kiiken-

thal's recognition of two families Nephthyidae and Siphonogorgiidae.

After a comparison of sevei'al specimens of Kero'eides we have come to the
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conclusion that K. (inir/di^, Whitelegge, and K. paUbhi, Hiles, should be included

in the older species K. koreni, Wright and Studer.

The specimens of Farms in this collection are more numerous and in

better preservation than those in the Deep Sea Collection, and we have been

led to merge /'. indica, Thomson and Henderson, in F. /ruticosa, Verrill.

We have suggested that Acantliajorgia spinosa, Hiles, should be merged in

A . murirata, Verrill, and that A. aspera, Pourtales (somewhat vaguely described),

is not far off.

An attempt has been made to give greater definiteness to Verrill's genus

Anthoffoiylu, to which two new species are referred. It seems to us, however,

that Studer 's A. japonica, with an operculum tentacular and not calycine, can-

not be included in this genus.

In connection with the genus MuriceUa, we have proposed an emended

diagnosis and have taken a comparative survey of the well-defined species

known to us at the time of writing. Acquaintance with transitional forms has

led us to merge M. re//hnensis, Thomson and Henderson, with M. ramosa,

Thomson and Henderson.

In describing Memicella gracilis, n. sp., we have sought to rehabilitate

Gray's genus, adding some more content to his definition and slightly en-

larging it.

A study of a number of difficult transitional forms of Behryce has led us

to suggest that B. studerl, Whitelegge, and B. philippi, Studer, should be merged

in B. mollis, Philippi.

A consideration of Kophohelemnon intermedium, n. sp., and K. hurgeri,

Herklots, in relation to species of Sderobelemnon has led us to the conclusion

that the two species named bind Kophohelemnon and Sderobelemnon so closely

together that the latter should be merged in the former. It does not seem to

us that there is any generic contrast, and we have given an emended diagnosis

of Kophohelemnon to include our new annectent species and Sderohelemnon

as well.

Some of the specimens which we have referred to Cavernuktria ohesa, Val.,

seem to us to show that Studer's C. madeirensis should be included in the same

species. Similarly, the advantage of having a considerable number of specimens

was seen in the case of C. lutkenii, KolL, for it became plain that this species

must include Moroffs C. habereri. In other words, there is no discontinuity

that we can perceive between C. ohesa and C. madeirensis, or between C.

lutkenii and C. habereri.

The study of those beautiful and interesting colonies which we have

named as Lituaria hicksoni, n. sp., has led us to propose a somewhat enlarged

diagnosis of the genus.



Geographical DktrUmtion.

The only general result as regards geographical distribution of species is

that a large number are common to the Indian Ocean and to such localities in

the Pacific Ocean as Borneo, Sumatra, Java, Sulu Sea, Arafura Sea, Banda,

Japan, Formosa, Torres Strait and North West Australia.

Species which have been previously recorded from the Pacific Ocean :

—

Sarcop/i//tnm jdicatmn, Sclienk (Ternate).

Sarcophjitmn ehrenbergi, Marenzeller (New Guinea).

Loboplqitum crassum, Marenzeller (Australia).

SderoplnitHmpohidactylam (Pratt), (New Guinea).

Sderophytmn densum (Pratt), (Funafuti), (New Guinea).

Siphonogorgia mirafnlis, Klunzinger (New Hebrides).

Siphonogorgia macrospina, Whitelegge (Funafuti).

Solenocaulon toHaosmn, Gray (Australia).

SolenoGaulon sterroklouiini), Germanos (Ternate).

Suherogorgia kollikeri, Wright and Studer (Japan).

Suberogorgia verricidata, Esper (Japan, Australia).

Keroeides korerd, Wright and Studer (Japan ; Funafuti, as K. gracilis ; New
Britain, as K. pal/Ida).

Melitodes philipjnnensi^, Wright and Studer (Philippines).

Farixixjruticom, Verrill (West Coast of Australia, Formosa, Sulu Sea, Banda).

Jsis lii'pparis, Linnteus (Straits of Sunda, Sumatra, East Indies, Amboina).

Acanthogorgia muricata, Verrill (New Britain, Australia).

Echinogorgiaflabelliim, Esper (Queensland).

Echinogorgia pseudosasappo, Kolliker (Torres Strait).

Echinogorgia ramulosa, Gray (Philippines).

Echrnogoi'gia intermedia, Studer (N.W. Australia).

Behryce mollis, Philippi (Arafura Sea, as B. phiUppi, Studer ; Funafuti, as

B. studeri, Whitelegge).

Acis jMstukita, Wright and Studer (Japan).

ElasmogorgiaJiUformis, Wright and Studer (Arafura Sea).

Muricella complanata, Wright and Studer (Jajjan).

Plexauroides pmelonga (Kidley), (Australia).

Telesto arborea, Wright and Studer (Arafura Sea).

Virgidariajimcea, Pallas (Borneo, Philippines).

Pteroeides lacazii, Kolliker (Sumatra, Australia).

Ptero'eides multiradiatum, Kolliker (Penang).

Pteroeides fiafidmn, Kolliker (Java).

Pteroeides crassum, Kolliker (Singapore).

Pteroeides kymenocaulon, Bleeker (Amboina).
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Pteroi'idi'.^ sfcoisfr'ipi/, K()lliker (Java)

l*t('roi'/(k'fi esperl, Herklots (Java, Philippines, Sumatra).

Carenmlaria ohem, Valenciennes (Penang).

Catenmkiria elegans, Herklots (Japan).

Litttaria phalloideK (Pallas), (Amboina, Sumatra, Penang).

Policella australis, Gray (Australia).

The collection includes a number of species which have been previously

recorded from the Indian Ocean, e.g.—
Tnbipora chamissonis, Ehrenberg.

* Sarcop/ii/ttnn ehrenbergl, Marenzeller.

Scleropliiituvi hlrtum, Pratt.

* Scleropliytiim poIfidacUilim (Pratt), (Maldives).

* Scleropltytavb demuni (Pratt), (Maldives).

Sdenyphgtmn querciforme (Pratt), (Maldives).

* Siphonogorgiavariabilv< (Hickson), (Maldives, Ceylon).

Siphonogovgia nmcrospiculata (Thomson and Henderson).

* Siphoiiogorgia mirabilis, Klunzinger (Red Sea).

* Solennraiilon, tortuosum, Gray (Maldives).

* Siiberogorgia kolUkeri, Wright and Studer (Ceylon, Zanzibar).

* Kero'eides kofeni, Wright and Studer (Andamans, as K. koreni and as K.

gracilis).

Melitodes variabilis, Hickson (Maldives).

* Parisisfruticosa, Verrill (Andamans, Gulf of Martaban).

Caligorgia indica, Thomson and Henderson (Andamans).

* Isis hippm'is, Linnaeus, "Indian Ocean ".

Calicogorgia investigatoris, Thomson and Henderson.
* Echinogorgia Jlabellum, Esper (Andamans).
* Echinogorgia pseudosasappo, Kolliker (Andamans, Ceylon).

* Echinogorgia ramulosa, Gray (Andamans, Persian Gulf).

* Echinogorgia intermedia, Studer (Andamans, Arakan Coast).

Echinogorgia nmltispinosa, Thomson and Henderson (Ceylon, Andamans,

Coromandel Coast).

Acamjytogovgia behrycoides (Koch), (Mediterranean).

Acamptogorgia rubra, Thomson (Ceylon).

Acamptogorgiaceylonensis, Thomson and Henderson (Ceylon).

Acis ceylonensis, Thomson and Henderson (Ceylon, Andamans, Ganjam Coast).

Acis indica, Thomson and Henderson (Ceylon).

Elasmogorgia flexHis, Hickson (Maldives).

* Muricella cmiplanata, Wright and Studer (Ceylon, Bay of Bengal).

* Those marked with an asterisk occur also in the Pacific.
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Muricella ramosa, Thomson and Henderson (Ceylon, Bay of Bengal, Persian

Gulf).

Muricella riihra, Thomson (Ceylon, Bay of Bengal).

Plexaura indica, Ridley (Mergui).

Lophogorgia lutkeni, Wright and Studer (Ceylon).

* TeU^to arborea, Wright and Studer (Zanzibar).

Telesto rubra, Hickson (Maldives, Ceylon).

Telesto triclioslemma, Dana (Ceylon).

Virgularia elegans, Gray (Ceylon).

* Virgularia juncea, Pallas.

Pteroeides mamndrewi, Kolliker (Gulf of Suez).

* Cavernularia obesa, Valenciennes (Bay of Bengal, Ceylon).

Cavernukiria lutkenii, Kolliker (Bay of Bengal).

* Those marked with au asterisk occur also iu the Pacific.



LIST OF SPECIES.

Order I. STOLONIFERA, Hickson.

Family Tcbipokid.s—
Tiibipora chamissonis, Ehrenberg

Order II. ALCYONACEA, Verrill (pro parte).

Family AlcyoniDjE—
(a) Monomorphic

:

Alcyonium klunzingeri, n. sp. .

(/3) Dimorphic

:

Sarcophytum plicatum, Sohenk .....
„ ehretibergi, Mavenzeller ....

Lobophytum crassum, Marenzeller.....
Sclerophytum hirtum, Pratt .....

„ polydactylum (Pratt) (= Lobularia polydactyla, Ehrenberg)

„ densiim (Pratt) (= Lobophytum densum, Whitelegge)

„ querciforme, Pratt .....
„ andamanense, n. sp. .

Incertm sedis, appended in the meantime to Alcyonidae

—

Studeriotes mirabilis, g. et sp. n. .

3

i

i

5

5

6

6

7

Family Nephthyid^—
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•ndamanensis, Henderson

. mirabiUs, May

Family Nephthtid^—Division Divaricatae {continued)—
Dendronephthya masoni, Henderson

„ padavensis, Henderson

„ parvula, Henderson

„ divaricata, Gray .

„ * thuja, Henderson .

„ rigida, Studer

„ microspiculata, Putter

» var.

„ mirabiiis, Henderson, nee.

„ foliata, Henderson .

„ pentagona, Henderson

„ merguiensis, Henderson

„ crystallina, Henderson

„ andamanensis, Henderson

„ iiersica, Henderson

„ dichotoma, Henderson

„ ganjamensis, Henderson

,, longispina, Henderson

„ arakaiiensis, Henderson

„ delicatissima, Henderson

Division Umbellatge

:

Dendronephthya umhelhdifera, Kiikenthal

„ pallida, Henderson, nee. S. pallida. Holm

„ obtusa, Henderson .

,, grandiflora, Henderson

„ conica, Henderson

„ multispinosa, Henderson .

„ gilva, Henderson .

„ brevirama, Burchardt, var. andamanensis,

„ elegans, Henderson

„ gregoriensis, Henderson

„ tripartita, Henderson

„ brachycaulos, Henderson .

„ pellucida, Henderson

„ varicolor, Henderson

„ variata, Henderson

„ harrisoni, Henderson

„ booleyi, Henderson

„ albogilva, Henderson

„ lanxifera, Holm

„ „ „ var. palkensis, Henderson

„ „ „ „ andamanensis, Henderson

„ inermis, Henderson

„ quadrata, Henderson

„ ochracea, Henderson

„ nicobarensis, Henderson

„ rubeola, Henderson

,, agaricoides, Henderson

„ malabarensis, Henderson

„ decipiens, Henderson

„ ambigua, Henderson

Hender

40

42

44

45

46

47

47

47

49

51

53

55

56

58

60

62

64

66

69

70

71

73

74

76

78

80

82

84

85

87

88

90

92

93

95

96

98

100

102

103

104

105

107

108

110

111

113

114

116

117
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Family XEPUTiiyin.K—Division Umbellatse

—

{continued)—
Dendroncphthya eloiigata, Henderson ..... xv, xvii, 119

sp. (?) 120

sp.(?) 121

sp. (?) 121

Sub-family Siphonogorginse :

Siphonogorgia variabilis (= Chironephthya variabilis, Hickson) . . . 125

„ macrospicidata (= C. macrospiculata, Thomson and Henderson) . 128

,, mirabilis, KXnnzmgev {= S. pii^stulosa, 'StiudiBr) . . . 129

,, macrospina, Whitelegge ...... 131

„ rotunda, Harrison ....... 132

,, media, n. sp. . . . . . . .132
,, palmata, n. sp. . . . . . . . 133

,, annectens, n. sp. . . . . . . . 134

,, aspencla, n. sp. . . . . . . . 136

,, duriuscula, n. sp. . . . . . . . 137

Scleronephthya Jiexilis, n. sp. . . . . . . ' . 139

Stereacanthia indica, Thomson and Henderson ..... 140

„ armata, n. sp. ....... 141

Cactogorgia celosioides, Simpson ....... 145

,, expansa, Simpson ....... 147

„ alciformis, Simpson . . . . . . ' . 148

IncertcB sedis, appended in the meantime to Nephthyidse .... 150

Dactylonephthya grajiulata, n. gen. et sp. . . . . . . 151

Oeder III. PSEUDAXONIA, G. von Koch.

Family Bbiareids—
Sub-family Briareinae :

Solenocaulon tortuosum, Gray

„ sterroklonium, Germanos

154

157

Family Sclerogorgid^—

Suberogorgia hollikeri, var. ceylonensis, Thomson

,, verriculata, Esper

„ ornata, n. sp.

Keroeides koreni, Wright and Studer

164

164

164

167

Family Melitodid.k—
Melitodes variabilis, Hickson .....

,, philippinensis, Wright and Studer

„ ornata, n. sp. .

„ pulchdla, n. sp. .

Parisis fruticosa, Verrill (= Parisis indica, Thomson and Henderson)

169

172

173

175

176

Order IV. AXTFEEA, G. von Koch.

Family Primnoid^s—
Sub-family Primnoinae :

Galigorgia indica, Thomson and Henderson
c

180
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Family Isidx—
Sub-family Isidinae :

Isis hippuris, Linnaeus 180

PamOy Muriceidj:—
Acanthogorgia muricata, Verrill

Anthogorgia glomerata, n. sp.

,, racemosa, u. sp.

Galioogorgia investigator is, Thomson and Henderson

„ tenuis, n. sp. .

Echinomiiricea uliginosa, n. sp.

„ andamanensis, n. sp.

„ indica, n. sp.

„ ochracea, n. sp.

„ reticulata, n. sp.

„ splendens, n. sp.

Echinogorgia flahellum, Esper

„ pseudosassapo, Kolliker

„ ravmlosa. Gray

„ intermedia, Studer

„ multisplnosa, Thomson and Henderson

„ macrospiculata, n. sp.

„ flexilis, n. sp.

Menacella gracilis, n. sp.

Bebryce mollis, de Philippi .

„ tenuis, n. sp.

Acamptogorgia behrycoides, G. von Koch

„ rubra, Thomson

„ ceylonensis, Thomson and Henderson

„ tenuis, n. sp.

Acis ceylonensis, Thomson and Henderson

„ indica, Thomson and Henderson

„ pustulata, Wright and Studer .

„ ulex, n. sp. .

„ rigida, n. sp. .

Elasmogorgia filifonnis, Wright and Studer

„ flexilis, Hickson

Muricella complanata, Wright and Studer

„ ramosa, Thomson and Henderson

„ rubra, Thomson

„ ,,
var. robusta, n.

„ arborea, n. sp.

„ robusta, n. sp.

Eumuricea splendens, n. sp.

„ ramosa, n. sp.

192

194

195

196

197

201

203

204

205

206

207

212

213

215

217

218

219

220

221

225

228

229

229

230

230

232

233

234

236

237

238

240

250

252

, 253

, 255

, 255

. 257

. 258

. 260

Pamily Plexaurid.k—
Plexaura indica, Eidley . . • •

Plexauroides praelonga (Ridley) (= Plexaura praelonga, Eidley)

Psammogorgia ridleyi, n. sp.

261

262

263
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ramily Gorgoxid.k—
Lophogorgia lutkeni, Wright and Studer

Family Gobgoxellid.e—
Nicella reticulata, n. sp.

„ pustulosa, u. sp.

Juncella racemosa, Wright and Studer

Verrucella flexuosa, Kiunzinger

Gorgonella umhella, Esper .

,,
granulata, Esper

264

266

267

268

269

272

274

Ordeb V. STELECHOTOKBA, Bourne.

Section I.—ASIPHONACEA.

Family Telestid^e—
Telesto arborea, Wright and Studer .

„ rubra, Hickson

„ trichostemma, Dana .

Section II.—PENNATULACEA.

Family Kophobelemnonid^—
KojjhobeleniHon intermedium, n. sp.

276

277

277

277

Family Vjrgularid^—
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Family Pennatulidj:—Sub-family Pteroeididae {continued)-

Pteroeides crassum, KoUiker

„ hymenocaiilon, Bleeker .

„ steenstrupi, Kolliker

„ esperi, Herklots .

„ ,, „ var. armatum, n.

298

299

399

300

301

Family Veretillid.e—



DESCRIPTION OF SPECIES.

Order I. STOLONIFERA, Hickson.

Family Tubipobid.e.

GENUS TUBIPORA, Linnfeus.

Tubipora chamissonis, Ehrenberg.

It is a matter of considerable difficulty to refer a specimen of this

genus to any one of the described species owing to the fact that the specific

characters given for many are far from constant. We refer a single si>ecinien

in this collection to Ehrenberg's original species { = T. musira, Cham.).

It is a large fragment, 105 mm. in length and 30 mm. in breadth, of a

bright coral-red colour. The diameter of the zooid-tubes is far from uniform,

but 2'25 mm. is an average measurement. The tubes are separated by inter-

vals of lo mm. The lamelhe are about 1 mm. in thickness and are from 2 to

3'25 mm. apart.

Locality : N. Maldive Atoll.

Previously recorded frojn N. Maldive Atoll, Zanzibar, Red Sea, New
Britain, etc.



Order II. ALCYONACEA, Veirill {2>r'> parte).

Family AiCYONW.i:.

(a) Monomorp/iic.

Alcyonium klunzincjeri, n. sp.

(/S) Dimorphic.

Sarcophytum plicatitm, Sclienk.

,, ehrenbergi, Marenzeller.

Lobophjjtitm crassum, Marenzeller.

Sclerophytiim hirtiim, Pratt.

,, polydactyluTn, Pratt { = Lohwlaria polydactyla, Ehrenberg).

,, densum, Pratt (= Lobophytitm densitm, Whitelegge).

,, querciforme, Pratt.

„ andmnanense, n. sp.

Incerki', sedis

:

—Stwderiotes mirabilis, Thom.son.

GENUS ALCYONIUM, Linn^us.

Alcyonium klunzingeri, n. sp.

Two exqui.site and distinctive colonies, one of a cream colour, the other

pink with just a hint of purple. Both are of an encrusting nature and have been

attached to rocks, so that the general basal

contour is irregular. The basal portion of the

larger is 65 mm. long and 60 mm. in breadth
;

similar measurements in the other are 65 mm.
and 50 nun. In neither does the height exceed

25 mm.
From the flat expanded base numerous

small mamilliform lobes arise. The largest of

these are about 12 mm. in height and 8 mm. in

diameter. They terminate in blunt cones or

domes, Init otherwise are cylindrical. Some of

the lobes are slightly flattened, and several bifur-

cate or even give rise to three smaller lobes. The
whole colony may be said to be more hard than

fleshy
; the canal walls are densely packed with

small spicules. The coenenchymal canals are cylindrical and very distinct;

2

Fig. 1. Alcyonium klunzingeri, n. sp.

—A general view of a piece of a
colony, natural size.



those near the margin are ninch larger than those in the interioi-, but they

eventually taper and unite with the more central canals.

The polyi)s occur all over the l)asal plate and lobes and are very regularly

arranged so that the ccenenchyma forms a sort of reticulate structure. The

openings are circular but sometimes appear as small octagons when magnified.

The anthocodite are completely retractile. They withdraw themselves until

they are within the surface of the ccenenchyma where they appear as octagonal

figures formed by the inturning of the tentacles. The regular network which

separates the polyps does not contract so as to cover the anthocodia-. The i)olyp

openings are about 1 nuu. in diameter and the walls about 0'5 mm. in

diameter. They are arranged somewhat regularly in rows which in most cases

alternate.

Locality : Gt. Coco Island, Andamans.

GENUS SARCOPHYTUM, Lesson.

Sarcophytum plicatum, Schenk.

To this species we refer two colonies, one very large and much convoluted,

the other small, mushroom-shaped and regular. The larger is attached to a

calcareous nuUipore and has a basal attachment 50 mm. long and 20 mm. in

maximum breadth. The whole colony is about 40 mm. in height and has been

})rimarily reniform, but by secondary convolutions this scheme is partly obliter-

ated ; the margin is verj^ irregular. The texture is "leathery" or may even

appi'oach to "hard". The ccenenchymal canals are circular and very definite

throughout the colony.

The autozooids are fairly large and distant but are much more crowded

towards the periphery and on the marginal convexity ; they give the colony a

downy appearance when exserted. Eight or nine occur in 1 cm. in rather

definite rows ; the openings appear as small pores when the anthocodije are

retracted. The siphonozooids are hardly perceptible.

The smaller colony is mushroom-shaped and has a sterile stalk 13 mm.
long and 12 mm. in diameter ; this is surmounted by an expanded disc about

24 mm. in diameter. The thickness of the central part of the capitulum is

about 5 mm. but it tends to become wedge-shaped towards the margin. Con-

volutions are still absent. In this specimen the autozooids are larger and

the pores more distinct ; the latter are about 1 mm. in diameter. The siphono-

zooids appear to the naked eye as dark minute dots.

The colour of the larger colony is purplish, that of the smaller brown.

This species is described in detail by Schenk (189G), p. 76, Tafel II. fig. 12,

Tafel IV. fig. 40.

Locality : Mergui and Andamans.

Previously recorded from Ternate.



Sarcophytum ehrenbergi, Marenzeller.

To this species we refer a small colony 25 mm. in height with a sterile

stalk, 15 mm. long and 9 mm. in diameter, surmounted by an expanded disc,

giving a distinct mushroom shape. The capitulum is saucei'-shaped ; the

margin is turned up slightly instead of down as is usually the case. The
texture of the colony is leathery, but the spicules are numerous near the surface.

The autozooids are large and distant ; some are about 4 mm. in length and
are separated by distances of from 2 mm. to So mm. They are more closely

packed around the margin. The siphonozooids are large and fairly abundant.

The colour of the colony, as recorded at the time of preservation, was a

pale dirty chocolate with black autozooids.

This species was first described by Marenzeller (1886), p. 356 (Tafel IX.

figs. 3 and 4), and again in detail by Miss Pratt (1903), p. 508 (Plate XXVIII.
figs. 1 and 2).

Locality : Andamans.

Previously recorded from Red Sea, Port Denison (Australia), Viti Islands,

China Straits (New Guinea), Maldives.

GENUS LOBOPHYTUM, Marenzeller.

Lobophytum crassum, Marenzeller.

To this species as defined by Marenzeller (1886, p. 363, Tafel IX. figs. 8,

9, 10 and 11), we refer a small young colony somewhat mushroom-shaped. It

consists of a sterile stalk 20 mm. in length and 5'5 mm. in diameter at the base,

but gradually increasing to 10 mm. at the top, where it is surmounted by a

much-convoluted capitulum. The whole colony is hard and rigid and is abun-

dantly supplied with small spicules. The coenenchymal canals are large and

distinct ; they are cylindrical almost to the base of the colony.

The autozooids are small and have minute pores. They are very distant

and are separated by intervals of 2"5 mm. to 3"5 mm. The siphonozooids are

minute and numerous ; they are very crowded and give the colony a pitted

appearance visible to the naked eye.

The colour is pale yellow to cream.

This is a very variable species. Marenzeller distinguishes four varieties ;

(1) L. crassum (type), from Port Denison
; (2) L. cmssum, var. borbonicum, from

Island of Reunion
; (3) L. crassum, var. crista-galU, from Tonga ; and (4) L. fvas-

siim, var. prolifera, from Port Denison. Our specimen is young and immature

so that we do not feel justified in ranking it under any distinct variety.

Locality : Pedro Shoal.

Previously recorded from Port Denison, Reunion, Tonga, Loyalty Islands.



GENUS SCLEROPHYTUM, Pratt.

Sclerophytum hirtum, Pratt.

We assign to this species a colon}' whicli while ditFering considerably from

the type .species as described by Pratt (1903), p. 522, PI. XXX. figs. 23-25,

nevertheless agrees in all essential characters. There is practically no stalk

visible ; the colony is excessively convoluted, and the margin has become turned

down so that it reaches to the place of attachment to the rock. The total

height is 50 mm. while the two breadths are respectively 110 mm. and 75 mm.

There cannot be said to be any distinct lobes ; the colony is tough and Heshy.

The autozooids are regularly (listril)uted over the whole colony at distances

varying from 1 mm. to 15 mm. ; when expanded they are about 1 mm. in dia-

meter. The siphonozooids are very minute and are not visible to the naked

eye.

The colour of the colony is almost olive-green.

Locality : N. Andaman Island.

Previously recorded from Naifaro Reef, Fadifolu Atoll, Maldives.

Sclerophytum polydactylum, Pratt.

{
= Akyon'mm polydartylain, Dana, "Zoophytes," p. 617.)

{
= Alctioninm pohidnctyJmn, Klunzinger, "Die Korallthiere des Rothen

Meeres," p. 26, Tafel I. figs. 6a to f.)

{ = Lohrdarid polydddyhi, Ehrenberg, "Korallthiere," p. 58.)

{
= Lohtdari(i polydiirtyht, Milne-Edwards and Haime, " Coralliaires," I. p.

121.)

{^Ammocellapolydactyla, Gray, "Ann. Mag. Nat. Hist." p. 125, 1869.)

This species was included in the genus ScUrophylmti for the first time by

Miss Pratt (" Alcyonaria of the Maldives," 1903, p. 524). It is represented in

the present collection by a portion of what has evidently been a large colony,

but the base is wanting. The specimen is 50 mm. in height, 70 mm. in maxi-

mum breadth, and 20 mm. in thickness. The lower part does not bear polyps,

but above this region irregular finger shaped lobes arise, one of these again

bearing secondary lobes.

The specimen is tough and fleshy, but the coenenchyma of the lower part

bears numerous large spindles.

The autozooids are small ; they are about 05 mm. in diameter and are

separated by intervals of 1 to 125 mm. No trace of siphonozooids could be

found.

The colour of the specimen is a pale chocolate.



Locality : Mergui.

Previously recorded from the Red Sea (Klunzinger and Ehrenberg), New
Guinea (Hickson and Hiles), Maldives (Pratt).

Sclerophytum densum, Pratt.

iy-^ Lohopli Ilium dermmi, Whitelegge, " Alcyonaria of Funafuti," 1897, p. 219.

Plate XL figs. 4a to li.)

See Pratt, "Alcyonaria of the Maldives," 1903, p. 521. Plate XXIX.
fig. 18; Plate XXX. figs. 20-22.

This species is represented by a portion of a colony, evidently a primary

lobe, 60 mm. in height, ^l'^ mm. in breadth, and 18 mm. in thickness at the base,

but tapering almost conically to a diameter of 9 mm. where it divides into two

finger-shaped processes. Just below this division two small lobes arise almost

close together, each about 10 mm. in length and 7 mm. in diameter.

The ccenenchyma is densely packed with large opaque white spicules which

make the colony very hard.

The autozooids are large and fairly numerous. Some are about 2 mm.
in length and 1 mm. in diameter. They are separated by intervals of about 1

to 1"5 mm. in the lobes, but are more distant on the older jjortion. This agrees

well with the description given by Whitelegge, but Miss Pratt says that the

autozooids are " very numerous ". The siphonozooids are almost imperceptible

even with a strong lens.

There is a furrow about 3 5 mm. broad and 1'25 mm. deep along one side

of the colony between the two lobes ; this is devoid of autozooids.

The colour is almost jet black.

Locality : Andamans.

Previously recorded from Funafuti (Whitelegge), Addu Atoll, 11 fathoms
;

Plulule, Male Atoll, 25 fathoms ; Felidu Atoll, 34 fathoms ; Maklives (Pratt)
;

Sandal Bay, Lifu (Pratt) ; China Straits, British New Guinea (Pratt).

Sclerophytum querciforme, Pratt.

To this species, defined by Pratt (1903), ("Alcyonaria of the Maldives,"

p. 530. Plate XXXI. fig. 33), we refer two very robust, arborescent colonies

of an almost jet black colour. The larger colony is 80 mm. in height and 100

mm. in maximum breadth ; the basal attachment is 45 mm. long and 35 mm.
broad. The smaller is 45 mm. high and about the same in breadth ; there is

practically no stalk ; the branches arise almost from the base ; the lolies are

finger-like.



In the larger specimen the main stem gives off several branches and these

again bear secondary and sometimes tertiary lobes.

The surface is very rugged ; the texture is leathery ; the main stem is

densely packed with large spicules.

The autozooids are numerous ; they are separated by intervals of about

1 mm. and are about 5 mm. in diameter. Siphonozooids do not occur.

Locality : Andamans.

Previously recorded from Hulule, Male Atoll ; Maldives (Pratt).

Sclerophytum andamanense, n. sp.

We reluctantly add to the already long list of species in this genus, but the

characters of the present specimen, though ap[)roaching >S'. tnhemilosum (Loho-

plijitiim tuhfrcidosum, Quoy et Gaimard), mark it oft' as new.

The colony is low and spreading ; the

basal attachment is 55 mm. lonti; and 25 mm.
broad. The stalk is very indefinite ; on one

side of the basal plate it rises to a height

of 22 mm. but it is altogether absent on the

other side, so that the polyp-bearing capi-

tulum extends to the very base. The

margin of the capitulum is very much
convoluted, especially on the side where

the stalk is apparent. The colony may be

said to be fleshy and tough, but there is

an abundance of spicules in the stalk and

central portion of the capitulum.

The autozooids are large, and when

expanded are over 2 mm. in length and 1 mm. in diameter ; the tentacles are

quite visible to the naked eye. When the polyps are partially retracted the

tentacles are infolded and form a beautiful eight-rayed star. The orifices are

075 to 1 mm. in diameter ; they are separated by distances varying from 1 to

2 mm., but at the margin they are more crowded, so that even when the auto-

zooids are partially retracted and have the tentacles unfolded they almost touch.

The siphonozooids are extremely minute or altogether aljsent.

The colour of the colony is greenish-brown.

Locality : Andamans.

Fit 2. Sclerophytum andamanense, n. sp.

—A general view of a piece of the

colony, natural size.



GENUS STUDERIOTES.

Studeriotes mirabilis/ //. nom. ( = Studeria mirahilis, Thomson).

The collection includes a specimen from the Andamans which is cer-

tainly one of the most remarkable of the many interesting representatives of

this sub-class that have been discovered within recent years. It is a cup-like

Fig. 3. Longitudinal section of Sludenotes
mirabilis.—Natural size.

Fig. 4. Tlie upper part of

one of the digitiform

polyp-bearing lobes or

branches of Studeriotes

mirabilis.—It shows the

terminal polyp much
larger than tlie others.

X 12.

colony, with a large retractile polyparium. The cup is 45 mm. in height by

55 mm. in maximum diameter, and it is continued into a basal wisp (19 mm.
in length), which, however, shows no attaching disk. The specimen gave

indication of having been imbedded in the mud up to al^out the maximum
diameter of the cup.

General Structure.—The most striking peculiarity of Studeriotes is that the

whole of the polyp-bearing portion is retracted within the exceedingly substan-

tial, densely spinose cup, the circular mouth of which is about 30 mm. in

diameter, and shows the tips of numerous finger-like polyp-bearing lobes or

1 I have named this very interesting type in honour of Professor Th. Studer, of Bern, who
has contributed so largely to our knowledge of Alcyonaria. I gave a description of it at the Inter-

national Congress of Zoologists in Boston (.August, 1907) and at a meeting of the Eoyal Micro-

scopical Society, 18th November, 1908. See " Journ. Eoyal Micr. Soc," December, 1908. I had
named it Studeria, unaware that this name was pre-occupied for a sub-genus of fossil echinoids.

—J. A. T.



luaiu'lios. Tt sooms quite likely that the mouth of the cup was capable of more

complete closure, and, on the other hand, that the retracted ])olyparium was

capable of considerable protrusion.

A longitudinal median section of the singles specimen shows a dome-shaped

fleshy centre, or thalanuis, from the margins and summit of which most of the

numerous lingerdike polyp-bearing lobes arise. Some of them, however, are

attached to the inner wall of the cup at different levels. The central dome, it

should be noted, rises (j[uite freely in the middle of the cup ; its diameter is

Fig. 5. Spicules of Stnderiotos mimbilis.—A. From the stalk. B, From the internal wall of the cup.

C. From a polyp-bearing lobe.

greater than half the maximum diameter of the cup. The arrangement of the

polyp-bearing lobes may be compared to the distribution of carpels and stamens

in the flower of some of the Rosacete, in which the former ai'e disposed on a

dome-shaped centi'al thalamus, and the latter on several whorls on the inner

wall of the " calyx-tube ". Or, again, the central region of our specimen may be

compared to the disk of a Composite's capitulum and the peripheral parts to

the ray-florets. Fig. 3.

There are large longitudinal canals in the central dome, separated by

tough hyaline mesogloea. Very strong muscle-bands pass down their walls,

and there are others in the wall of the cup reaching almost to the margin.

These longitudinal bands pas.s for a short distance into the wis[)-like stalk and

gradually disappear. Numerous well-defined transverse muscles extend be-

tween the several longitudinal bands.

Tfie Cup.—The cortical part of the wall of the cup, which is very definite

and has a thickness of about 2 mm., is extremely hard, consisting mainly of long

2
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spindles, readily visible to the naked eye (some over 5 mm. in length), arranged

for the most part in longitudinal interlacing rows. On the surface many of the

spindles lie exposed throughout their whole length. Towards the base of the

cup the spicules increase in size, and they attain their maximum dimensions

—

almost 1 cm. in length—in the basal wisp. These are probably the largest

Alcyonarian spicules as yet known.

The internal part of the wall of

the cup, as distinguished from the

hard cortex just described, is soft and

muscular. It is about 9 mm. in

thickness where it joins the base of

the dome, and narrows gradually to

the margin of the cup.

The System of Canals.—Each of

the finger-like polyp-bearing lobes

has a large canal, with which the

cavities of the polyps communicate.

These branch canals pass into the

dome or the wall of the cup, as the

case may be, and uniting with others

form the main longitudinal canals.

These are relatively large, especially

at the base of the cup and below the

central dome, where they are about

2"5 ram. in diameter. From this

region of maximum size, they gradually taper into the wisp-like stalk. The

walls of the canals bear the strong longitudinal muscle-bands, and there are

very few spicules.

Polyp-heariiuj Lobes or Branches.—Looking down into the mouth of the

cup, one sees the heads of between sixty and seventy polyp-bearing lobes or

branche.s, but the number visible will of course depend on the degree to which

the dome is contracted. Besides the branches on its summit, the central dome
bears four whorls, and there are also four tiers on the wall of the cup. It

should be noted, however, that the lobes do not all arise singly from the central

dome, but may cohere for a distance of 2-6 mm. at their bases. Some are

united in pairs ; in one case seven were found to be cohering.

Poli/ps.—Each of the finger-like branches resembles a spike-inflorescence,

and bears 150-200 close-set sessile polyps. These almost cover the surface, but

without discernible arrangement. At the summit there is a terminal polyp

which is larger than the others. In many cases a branch has a length of

15 mm. and a maximum diameter of 3 mm., but in regard to these and other

Fig. 6. View of the colony from above, showing
tips of polyp-bearing lobes occupying the

mouth of the cup.—^About natural size.
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measurements of soft parts it must be remembered that the whole colony has

been much contracted by preservation in strong spirit. Fig. 4.

The polyps have almost globular calyces or verruca?, w^ith a diameter of

about 1 mm. The tentacles are in most cases completely retracted, and the

summit of the calyx shows a sharply defined circular aperture. The polyps

with their calyces and precise circular aperture recall those of some of the

Pennatulids, such as Virgularids. On the wall of the calyx there are eight

triangular points, each consisting of two to three pairs of spicules arranged en

chevroti, surmounting a collaret of several horizontal rows. In most cases,

however, the projecting spindles of the cortical crenenchyma hide the base of

the calyx and may even intrude upon it. The polyp itself is very minute and

is completely retractile within the globular calyx. The tentacles are short and

thick, apparently without spicules, and with about half a dozen pairs of

pinnules.

Spicules.—Apart from a few irregular minute forms found on the canal

walls (and possil)ly extraneous), all the spicules are spindles. Many are huge,

most are densely warted. The warts are often in close set transverse rows, so

that the spindle has a striated appearance. Many of the spindles are curved

in a sinuous fashion ; not a few are irregularly forked. Fig. 5.

The following measurements were taken of the spicules, length and breadth

in millimetres :

—

From the stalk : 95 x -534
; 7 x -51

; 575 x -476.

From the cortex: 55 x -476; 3-5 x -28; 1-75 x -153.

From the inner wall
| 5 , .4 3 , .gg ; 2 x -15

; 1 x -125 ;
-9 x -1.

of the cup :

J

From the canal walls : 6 x -51
; 4*25 x -4

; 275 x 32.

From the polyps : 16 x 112; 102 x -05; 45 x -034
; 17 x 018;

•13 X 017.

Position of Studenotes.—If this type is to be referred to any of the recog-

nised families of the Alcyonacea it must be to the Alcyoniida? or to a position

between Alcyoniidte and Nephthyidtie. In the retractility of the whole poly-

parium, as well as in the mode of branching, the disposition of the polyps

and their armature, it is removed from the Nephthyids and Siphonogorgids.

In certain respects, e.g., the distinct calyces into which the delicate upper

parts of the polyps are retracted and the large longitudinal canals continued in

part to the base of the colony, Studeriotes resembles Nidalia, but the Nidalia

colony is unbranched, and there are many other differences apart from the

retractile polyparium. In certain respects, e.g., in its huge spindles and in the

finger-like lobes densely covered with polyps, Studeriotes resembles a form like

Sclerop/ti/tum polydactglam, but the polyps are quite different in the two, and

there is not in Studeriotes any hint of dimorphism. The non-retractile calyces,
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the mode of branching, the nature of the spiculation, and other features separ-

ate Studeriotes from A Ici/onimn and several nearly related genera. »So we might

review all the genera of Alcyoniidtie, but to little profit, for there is only one

which can be thought of as having close affinities with our new type. That

one is the genus Fanilri/onlmn, established by Milne-Edwards. Milne-Edwards

gave the following diagnosis of P((r((Icyonimn : " Polyparium of a coriaceous

tissue towards the base and there forming a cylindrical tube with spiculose

walls, into the interior of which all the upper and soft part of the polyparium,

including the polyps themselves, can be completely retracted " (" Histoire

Naturelle des Coralliaires," 1857, p. 129).

In his original description of Piindriiouiiiiu, when he called it Alcyonide

("Ann. Sci. Nat.," ser. 2, iv. (1835), pp. 323-33 (9 figs.)), Milne-Edwards gave a

number of interesting details. He distinguished a brown firm " foot" fixed by

its base, and a white, delicate, l)ranched trunk with twigs ending in small

polyps. The cavities of the polyps unite in forming longitudinal canals which

are continued to the base, tho.se which lie to the outside having their walls

strengthened by numerous brown spindles. Ova are developed on lamelhe

in the lower part of the canals of the trunk and fall into the cavity, accumu-

lating further down. On the polyps there are, according to Milne-Edwards,

rows of "spicules cartilagineuses brunatres".

Wright and Studer gave the following definition of Paralcyonium in the

"'Challenger' Report" on Alcyonarians (1889): "The colony presents two

distinct portions : one, the basal portion, is dense, with firm walls ; the other,

the head, alone bears the polyps, and can be in part withdrawn into the basal

part. The polyp-bearing portion is but feebly lobed." In his " Versuch eines

Systemes der Alcyonaria " (" Arch. Naturges.," liii. (1887)), Studer had suggested

affinity with Nidalia.

Our new type StndeHotes agrees with Paralcjionima (1) in having the polyp-

bearing portion retractile into the basal portion
; (2) in the dis[)osition of the

longitudinal canals, and (3) in having very large fusiform spicules. But there

the resemblance stops, and there can be no question as to the distinctiveness of

the two very remarkable genera.

The most obvious differences between Studeriotes and Parcdciioimun may

be summed up in the following contrast :

—

Studeriotes mirabilis. Paralcyoiiiivni eleijans.

The polyps are crowded on numer- The polyps are distant from one

ous finger-like branches, which cover another, and are borne on the ends

a central dome, and also grow out from of the twigs of a loosely-branched

the inner walls of the cup. polyparium.
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Studeriote>i viindiilis—cont. Paralciionium elegans—cant.

The polyps have a dense armature The polyps have minute spicules at

of spicules, forming a well-defined the base of the tentacles, but there is

calyx. no calyx.

The walls of the cup are very massive The walls of the cylindrical lower

and hard. portion are not thick, and the whole

is readily compressible.

The retractile polyparium is very The retractile polypariuin is very

substantial, including strong muscle- delicate and translucent,

bands.

The larger spindles are very char- The spindles are much smaller, and

acteristic, being covered with warts in much less warty,

thick-set rows.

It should be noted that Studeriotes mirahilis is much larger than Pund-

ciionjam ch'tjam, much more massive, with much larger and coarser spicules,

and so on ; but we have reason to believe that the massiveness of architecture

is a specific, not a generic character. We saw in Se]jtember in the Zoological

Museum in Hamburg a number of unnamed specimens of a form which we

believe to be closely related to Studeriotes. By the courtesy of the director, Pro-

fessor Kraepelin, and of Dr. Michaelsen, who has charge of the section of the

museum containing Alcyonaria and the like, we were able to examine this form,

and to compare it with the "Investigator" type. The Hamburg specimens,

which were collected off Formosa (Takao), agree with the " Investigator " speci-

men in having a reti-actile polyparium, similar polyps, and the same type of huge

warty spindle, but they have not the strong massive cup, nor, so far as we have

seen, the same development of central dome, or of digitiform lobes. We do

not wish to pursue the comparison in the meantime, since Professor Kiikenthal

has, we believe, undertaken to describe the unnamed Alcyonarians in the

Hamburg Museum. We would, however, express our conclusion that the

Hamburg specimens belong, or are closely related, to the genus Studeriotes,

which we have established for the " Investigator " type.

M. Camille Viguier ^ has described and given beautiful figures of a type

which he calls Fascicularia, and has proposed to include Paralcyonium along

with it in a special family or sub-family, Fascicularinaj. But it is not evident

that Finicu-uhirla is really related to Pdralcijoniiim : it consists of groups united

by stolons ; the cavities of the polyps are continued, quite distinct from one

1 Etudes sur les animaux inferieurs de la Bale d'Alger. III. Un nouveau type d'.^nthozoaire

{Fascicularia edrcardsi). "Arch. Zool. Exp6r.," ser. 2, vi. (1888), pp. 351-73 (2 pis.). See also H.

de Lacaze-Duthiers : Coralliaires du Golfe du Lion. Alcyonaires. " Arch. Zool. Exp6r.," ser. 3,

rai. (1900), pp. 353-462 (i pis.).
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another, down the " basilar column "
; there is no common region except the

base ; the large polyps expand from the top of the basilar column, but there is

no branched or lobed poly])arium ; in fact, as the author says, there is no

polyparium properly so-called. He makes the same remark, it is true, in regard

to Pai-alcyoniiim, which, however, he had not seen. What at once marks Paral-

cyonium as distant from Fagcwularia, is the presence of a branched polyparium

rising from the top of a firmer cylindrical stalk, into which it can be retracted.

Viguier speaks of the " incontestable resemblance " between his Fasckulana

and the Parahyoni/im of Milne-Edwards, but we are unable to share this view.

The description of Fuscirtilarm suggests to us relationship with Sympodium
rather than with Paralcyonimu.

A recent careful study of abundant material of Fasciculuria and Paralcy-

onium by Sophie Motz-Kossowska and Louis Fage ("Contribution a I't^tude de

la famille des Fascicularides," Arch. Zool. Exper., vii. (1907), pp. 423-43 (10

figs.)) corroborates Viguier's view. In their interesting pajjer the authors point

out that the two types agree (1) in having a stolon connecting the colonies (but

this is often almost suppressed in Pandcyouinm)
; (2) in having a rigid basal

portion into which the polyps can be retracted (but in Fascicularia this is com-

posed of the unfused gastric cavities of the polyps, wiiereas in Paralcyoniiim

there has been much coalescence, and therefore far fewer longitudinal canals

than polyps ; moreover, Paralcyon'mm has a branching polyparium with second-

ary polyps arising from primary polyps)
; (3) in having similar spicules—small

flat, opaque elliptical forms in a sub-tentacular collar and larger spindles in the

basal portion (but the spindles are very much larger in Paralcyoniiim). The

authors point out that I'dndr.yonimn passes through a Fascieidaria stage, and

in spite of the great difference in the basilar portion and in the relations of the

polyps to one another, they unite them in the family Fascicularidtt, defined as

follows :
" C'olonies very poor in ccenenchyma, composed of several groups of

polyps united by a stolon
;
polyps united at the base in a rigid column within

which they can be completely retracted ". It is suggested that the family is

connected by Fascieularia with the Clavularidai, that there are some affinities

with Nidalia and Nidaliopsis, and that the nearest related form is Onjaiiklm.

The armature of the polyps in Nidalia, its unbranched habit, and many other

features separate it far from Paralcyonlam, and Ger^emia, to which, as Kiiken-

thal has shown, Oiya/iidax must be referred, is equally remote.

We have not as yet been able to procure a specimen of Fascieidaria for

examination, and we would not therefore dogmatically exclude the possibility

that Fascieularia, Paralcyoniuia and Stiideriotes form a series showing the jiro-

gressive differentiation of a rigid basilar portion into which the rest of the

colony can be retracted. The descriptions given by Motz-Kossowska and Fage

are very precise, and their discussion of the possible relationships is admirable
;
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what surprises us is that in spite of the differences which they indicate between

Fifsriniluria and Paralctioniitm, they should propose to include the two in one

family. From their descriptions, as from Viguier's, it appears to us that

Fatn-intldrhi is more nearly related to Siimpodiion than to Pantlrijoiiiiim ; that

it differs from Paralciinniiim too markedly (in the structure of the basilar

portion and in the relations of the polyps to this and to one another) to allow

of their being included in one family ; and that neither is nearly related to

Stitderiotes.

Diaiiinmx of Staderiotes.—A colony consisting of a strong densely spiculose

cup, within which very numerous finger-like polyp-bearing lobes or branches

are retracted ; these arise at different levels from a strong muscular central

thalamus, and from the upper parts of the inner wall of the cup ; each finger-

like lobe is thickly covered with polyps and ends in a polyp larger than the

rest ; the cavities of the polyps communicate with a central canal in the digiti-

form lobe, and these central canals unite in a few large longitudinal canals with

few spicules in their walls ; the polyps have a distinct non-retractile calyx or

verruca, covered with spindles arranged in double rows ; the spicules are all

spindles, except a few minute irregular forms found (along with sparse spindles)

in the canal walls
;
many of the cortical spindles attain huge dimensions (over

9 mm. ) ; many are sinuous and forked ; almost all are very warty, and there is

a characteristic arrangement of the warts in transverse rows.

Our general conclusion, which is based on a single specimen, of which we
had to be careful, is that we have to do with a very distinct genus, related to

Paralryoiiiiim, but not very closely
;
perhaps connected through forms like

iVidd/ia with other Alcyoniidae ; but more probably deserving, as Professor

Verrill suggested to us, the establishment of a new family.

Family Nephthyidm.

Sub-family Spongodinse.

Nephthya glomerata, n. sp.

,, tenuispina, n. sp.

Dendronephthya (syn. Spongodes), numerous species.

GENUS NEPHTHYA, Savigny.

Nephthya glomerata, n. sp.

Several specimens of an orange-brown colour markedly flattened in one

plane. The largest, which is 55 mm. in height, 40 mm. in breadth, and 15 mm.
in thickness, is attached to a piece of bivalve shell. It consists of an almost

cylindrical stalk, about 15 mm. in diameter, from the lateral surfaces of which
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Fig. 7. Nephthya glomerata, n. sp.—Gen-
eral view of a piece of the colony.

Enlarged about eight times.

arise nine polyp-bearing lobes, five on one side and four on the ether. These

again bear smaller catkin-like outgrowths covered with polyps.

The surface of the central portion is

paler in colour than the polyps and pre-

sents a glistening arenaceous appearance,

and when viewed with a lens appears

transversely corrugated. Embedded among

the smaller spicules are a number of long

warty spindles arranged transversely.

The canals are large and almost cir-

cular in section ; they ai'e few in number,

and are supported by thin walls which

contain very few spicules. The outer

wall is tough and hard ; it is densely packed

with small spicules and forms the support

of the colony.

The polyps ai-e disposed over the

whole surface of the lobes, sometimes

appearing almost as if in whorls. On the main trunk small groups occur, some-

times arising directly, at other times having a short support. The polyp-stalk

is about 1"25 mm. in length and the body about 1 nun. They are supported

by a fairly definite " Stiitzbiindel " consisting of four to six thick spindles, the

uppermost pair of which generally project for a short distance. The orientation

of the polyps is such that all the oral openings are directed towards the sup-

porting lobe and are closely apposed to it. On the body-wall the spicules are

arranged " en chevron " in eight groups which form definite ridges culminating

in triangular points at the base of the tentacles. On the aboral surface of the

tentacles the spicules are arranged "en chevron".

The spicules are chiefly spiny and warty spindles, but small irregular bodies

occur in the outer wall. The spindles vary greatly in proportion of length to

breadth : in some the spines are much elongated and in others they are bifur-

cated. The following are some of the measurements length by breadth in

millimetres :

—

(a) " Stutzbiindel," 15 x 015 ; 17 x 012.

(b) Polyp, 0-8 X 012 ; 1 x 014.

{() Outer wall, sjiindles, 1 x 0075 to 0-3 x 004.

Irregular forms, 0-015 x 0015 ; 001 x 001.

Locality : Gaspar Strait, East Coast of Sumatra.
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Nephthya tenuispina, n. sp.

Several small but complete colonies attached to pieces of rock, the largest

is 3 cm. in liei<;lit. Kioni a si)rea(ling base, 1"8 cm. in diameter, the main portion

arises, but this soon gives origin to several long, sliglitlv tapering lobes. These

diverge in all directions, some even growing downwards. Polyp-bearing lobes

occur all over these secondary branches. A cross-section through one of the

larger lobes presents a radiate structure, the canal walls passing from the

centre to the circumferenc^e, but this becomes ob.scure in the older portions by

the development of smaller canals towards the periphery. The outer wall is

tough and rigid and is densely filled with long spiny S[)indles.

The polyiJs are borne on catkin-like out-

growths of the larger lobes, but on the main stem

they occur in groups separated by considerable

intervals—seldom singly.

The surface of the whole colony is covered

with long, straight or curved spindles, generally

arranged in groui)s and disposed longitudinally.

On the smaller lobes, where the polyps are more

crowded, the arrangement is much more irregu-

lar, but here also the grouping is a marked feature.

The polyps are almost 2 mm. in length, the

stalk being slightly over 1 nun. The " StUtz-

biindel " consists of about six long thick spindles,

grouped into a sheaf, projecting for a considerable

di.stance beyond the origin of the body of the Fig. 8. Nephthya tenuispina.n.sp.

1
^ —The top of two branches,

1 ^I* enlarged about eight times.

The polyp stands at right angles to the stalk

and is directed towards the colony, but when the tentacles are fully retracted

the oral part projects downwards. Spicules longitudinally arranged cover the

whole surface, but there is a hint of eight groups at the base of the tentacles.

The spicules are straight and curved, spiny and warty spindles and present

the following range of measurements length by breadth in millimetres :

—

1-0 X 0-15
;

1-5 X 0-12
; 09 x 004 ; 07 x 003 ; 03 x 002.

This species is remarkable for the great slenderness of the spindles.

Locality : Andamans. Marine Survey.
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Genus Dendronephthya, Kiikenthal {
= Sj^rngodex of most autliors).'

The classification adopted is that given by Prof. Kiikenthal in his " Versach

einer Revision der Alcyonarien " (1905).

The genus SpoiKjodes was established in the year 1834 by Lesson for a species

described by him, Sp. celosia. Dana changed the name to .S/>(y////w/y/f (1846) with-

out giving any special reason, and placed in this genus Alciionium floridum,

Esper, in addition to Sp. rflosia, Lesson, and a variety S/k cc/dsid /3 nrhnresrenK.

Milne-Edwards (1857) gave an account of the differences between Spq/godes and

Neplitliiia, and curiously enough his descriptions are based not on Sp. celima,

Lesson, but on Dana's Sp. celosid y8 ai-boreseens.

J. E. Gray (1859) fii'.st placed Spnggodia in the genus Nephthpa, but later

adopted Lesson's genus and divided it into two sub-genera, Spoggodes and

Spoggodia.

Klunzinger (1877) placed Spongodcf! along with N('plitliii(t and Ammathea,

but while adopting Gray's sub-genera gives them a different diagnosis. Our
knowledge was extended when Wright and Studer published (1SS9) their account

of the "Challenger" Alcyonaria. Holm (1895) separated Xcphthiia from Spon-

godes, and divided the whole genus into four sub-genera. In 1896 Kiikenthal

separated Spongodes from Nephthya, and his classification has lieen followed

by Burchardt (1896), May (1899) and Piitter (1900).

In 1905 Kiikenthal pointed out that the great diversity of diagnoses given

for the genera Spongodes and Spongodht, and the fact that the genus Spongodes

was founded for what is now Xep/it//i/a celomi, made it necessary to withdraw

the name Spongodes. He proposed to replace the genus Spongodes by the two

genera Dendronephthya and Stereonephthya, and gave precise definitions of these.

The collection is remarkable for the large representation of the Dh-iiricatce

and Umhellativ divisions of Kiikenthal's classification and also for the large

number of forms that seem to lie on the border line between the main divisions.

DIVISION GLOMERAT.^.

Dendronephthya irregularis, Henderson.

This species is founded for a large colony of about 16 cm. in length and

about 12 cm. in greatest breadth.

The stalk oi' trunk is long, measuring about 5 cm., greatly shrunken, and

1 As mentioned in the introduction, the description of the species of Spo7igodes or Dendro-
nephthya is the work of Dr. W. D. Henderson ; and the new species, which have been very briefly

reported in the Zoologischer Anzeiger, must therefore bear his name. It may be noted that Mr.
Henderson did this work during part of the time of his tenure of a Carnegie Fellowship, and in Prof.

Kiikenthal's laboratory in Breslau. I wish to take this opportunity of thanking my German
colleague for his generous assistance in this and other instances.
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marked liy numerous large longitudinal ridges and furrows, and having its

upper portion partially hid by the reflexed flattened branches. It is leathery in

texture and granular in appearance.

The polyparium is very large, markedly flattened in one plane, and consi.sts

of a number of principal branches which rise on opposite sides of the stem in

the same plane. Each of these bears secondary branches from which smaller

branches are given off. These again, by repeated division, give rise to the polyp-

bearing twigs. All over the stem and principal branches smaller branches arise

which bear the polyps in clusters at the tips. The lower branches are flattened,

fold-like or leaf-like expansions, two of which are very large and almost sui"-

round the stem, and give off from their upper surface ordinary branches.

Slightly below these a number of smaller branches are given oft' which are cylind-

rical in the lower portion and flattened in the upper portion, and slightly above

the two large flattened liranches other smaller branches, flattened in their upjier

poi'tions, are given oft'. The whole polyparium is characterised by the promin-

ent branching, and liy its loose, open appearance, the marked flattening in one

plane, and the leaf-like lower branches.

The polyps are arranged in small clustei's at the end of small twigs which

arise not only from the small branches but also from the general sui-tace of the

stem and larger branches. They also occur singly or in still smaller clusters on

the edges of the flattened branches. The spicules are arranged in the following

manner : at the base there are eight double rows of about two j)airs of spicules

each, then above these a number of irregularlj' arranged spicules, and rising-

above the latter eight points in each of which there is one jjair of converging

spicules. The spicules average about 0o2 mm. in length, but the upper-

most measure about 4 mm. and may project a little beyond the polyp. On
the aboral surface of each tentacle there are two rows of small flat spicules.

The Stiitzbundel is poorly developed, and contains only a few spicules,

one or two of which reach a length of 0'9 mm. and scarcely project beyond

the polyp. In some cases the Stutzbimdel is more strongly developed and

contains larger si)ieules.

Cortical spicules : (n) In the stem there are long, slender spindles with

numerous regularly arranged, simple spines, and a few small, flat, smooth

spindles with toothed edges. The larger spindles average about 17 nuu. in

length.

(/>) In the stalk there are spindles, three and four-rayed forms, Y-shai)ed

forms, and numerous small, incipient three- and four-rayed forms whose centre

bears a distinct X-shaped marking, irregular spindles, branched in various

ways, flat disc-shaped forms, irregular clubs and stars. All have a marked

striation on the surface, and the majority have prominent rough, simple to

branched spines, while some have fewer and simpler spines. The spindles also
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show an aggregation of the spines on the convex side, and in these eases, the

spines are usnally strongly developed. The spindles average about 1 mm. in

length.

Canal-wall spicules : (a) In the stem the canal walls are thickly tilled

with small, flat, spindle-shaped to star-shaped spicules.

{/j) In the canal walls of the stalk there are a very few spindles and star-

shaped forms and numerous very small disc-shaped bodies.

Colour—The stalk is greyisli-white ; the stem and larger branches white to

semi-transparent with a yellowish-brown tinge ; the remaining branches and

twigs, light brown to deep brown ; the polyps white.

Locality : Andamans.

Dendronephthya ovata, Henderson.

A small specimen al)Out 7 cm. in total height and about 3 cm. in greatest

breadth.

/

/

Fig. 9. D. ovata. Fig. 10. D. ovata.—
Spicules of stalk cortex.

The stalk or trunk is long (4 cm.), fairly thick and greatly shrunken. It is

leathery in texture, granular in appearance, and has the upper portion hidden by

reflexed flattened branches.

The polyparium is egg shaped, slightly flattened on one side, that side

having less well-developed branches. Two of the lowest branches are flattened

leaf-like .structures and almost sui'round the stem, leaviuij; only two small free
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spaces ill wliicli two small ordinary hranches arise. Slightly further up the

stem one or two large branches arise, and all round the stem and larger

branches, smaller branches are given off which by division give rise to the

polyivbearing twigs.

The polyps are arranged in small groups of about five each, anil are placed

at practically a right angle on a stalk of about l"o mm. in length. The heails

are low and round, measuring about 0'48 mm. in height and 0o6 nnii. in

breadth. The spicules are arranged in the following manner : At the base of

the polyp there are a few irregularly ari-anged spicules, sometimes bluntly

converging, sometimes horizontally placed ; then a ring of horizontal spicules,

three deep ; and rising above this eight points each consisting of a single pair

of convergingsp icules. In the points there may be a third spicule lying-

parallel to one of them. The lower spicules average about 033 mm. in length

and the upper about 0-6 mm., but the upper may reach a length of 0"9 mm.

and project for a distance of 03 mm. lieyond the polyp.

The Stiitzbimdel is well develoi)ed, one of its spicules usually reaching

a length of about 26 mm. and projecting more than O'S mm. beyond the

polyp.

Cortical spicules : (k) In the stem they are thickish spindles, blunt at the

end, with numerous rough, blunt spines, the larger averaging 1 mm. in length,

the smaller, about 0'6 mm.

(/>) In the stalk there are short and broad spindles which show great varia-

tion in length but a more marked variation in breadth ; they are straight or

curved and may be even C-- and S-shaped. A few show two whorls on their

surface. There are also a very few incomplete three-rayed forms. All bear

numerous multituberculate warts. Smaller spindles average 0"6 mm. in length,

larger spindles are about 1'35 mm. long and about 0'22 mm. broad. Spindles

up to 2-25 mm. long and 04 mm. broad are present.

Canal-wall spicules : (it) In the stem there are a number of short spindles

with rough warts.

(/>) The spicules of the stalk are similar to the preceding luit are more

numerous, and there also occur smooth, flat, striated spindles with few pro-

tuberances, irregular three- and four-rayed forms, and si)indle- to star-shaped

forms with toothed edges.

Colour—Stalk, stem and lower part of branches, greyish-white ; upper

part of smaller liranches and polyp-twigs, whitish to whitish-brown
;
polyps

brown.

Locality : Station 78 ; off Ganjam Coast.
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Dendronephthya kollikcri, var. andamanensis, Henrlerson.

The colony is very large, measuring S-i:> cm. in height and 11 cm. in

breadth. It is much flattened in one plane, and its branches have the appear-

ance of portions of a whin-bush.

The stalk or trunk is thick and .short, measuring almost 2 cm. in length,

and has a broad base of attachment. It is granular in appearance.

The polyparium is very large, much flattened, and consists of two principal

branches, one of which divides into two. Below these are given off' the lower

branches which are reflexed, flattened, leaf-like structures with broad bases which

almost surround the stem, forming a collar to the upper ]jortion of the stalk.

From the principal branches numerous smaller branches are given off, which

by repeated division give rise to the polyp-bearing twigs. The whole polyparium

is characterised by the great growth of the three prinei])al branches, by the

profuse, irregularly arranged branches which rise from the whole surface of

the stem and pi'incipal branches, by the large spicules which are arranged

transversely, and by the large projecting spicules of the Stiitzbtindel.

The polyps are arranged in small bundles of five to seven, which are placed

on widely diverging stalks of about 1 mm. in length, at an angle which varies

from right to obtuse. They occur singly on the edges of the flattened branches

and either singly or in small groups on the upper surfaces. They are slightly

oval in shape and average about O'O mm. in height and 0-78 mm. in breadth.

The polyp-spicules are arranged in eight double rows in each of which there are

three to Ave pairs of converging spicules, of which the uppermost pair is much

longer and projects considerably beyond the polyp. The lower polyp-spicules

average about 0'35 mm. in length, while the upper projecting spicule measures

about 072 n)m. and may project 0-36 mm. lieyond the polyp. They are

more or less straight spindles and have a number of blunt spines. The j^roject-

ing spicule is more thickly covered with blunt spines, and on the projecting

part the spines are directed obliquely towards the tip.

The Stiitzbimdel is well developed and consists of several spicules, one of

which measures 3"8 mm. in length and projects about 1 nun. beyond the polyp.

Cortical s})icules : {(i) In the stem there are straight, curved or crooked

spindles, short, broad spindles forked at one end, and a few globular bodies.

All are covered with prominent rough warts regularly arranged on the surface.

The spindles vary from 048 to 65 mm. in length and from 0'06 to 0-66 mm. in

breadth. They are arranged transversely on the stem and principal branches,

and more or less longitudinally on the siualler branches and twigs.

(//) In the stalk tlmve are thick spindles, straight or curved, cylindrical rods,

clubs, three- and four-rayed forms, rough globular forms, flattish, irregular

forms which may or may not be branched, and irregular star.s. All bear
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numerous regularly arranged, blunt warts wliich may be branched. The spindles

vary from 033 to 18 mm. in length, and from 015 to 0:33 mm. in breadth;

the rods vary in length from 0-i to 1 mm. The three- and four-rayed forms

average aliout 0'{» nmi. in greatest length, the clubs about ()-5 mm.
Many of the spindles are forked at one end, the prongs lying close

together, or spreading apart and simulating three-rayed forms. There are also

spindles which give off a short branch about the middle of their length, and
others with prominent thorns and warts on the convex side.

C'anal-wall spicules : (a) In the stem the spicules are similar to the spindles

in the cortex of the stem and are covered with numerous regularly arranged,

blunt, rough spines or simple warts, and vary from O'H to 3<j nun. in length and

from 0"09 to 042 mm. in breadth.

(h) In the stalk the spicules are similar to those of the cortex of the stalk,

huge, thick spindles, forked spindles, three- and four-rayed forms, all bearing

numerous large, very rough or branched warts. The spindles measure up to

'2-1: mm. in length and ()-25 mm. in breadth, the three-rayed forms up to 1-38

mm. in greatest length. In addition there is a series corresi)onding in every

shape and differing only in being slightly smaller and in having fewer and simpler

though longer rough warts. Many of the latter type of spindle give off three

or four branches about the middle point, and the four-rayed forms are usually

more irregular.

Colour—The stalk is yellowish-white, the stem and principal branches are

white, the smaller branches and twigs pale pink with violet tinge, the polyps

brownish-yellow.

Locality : Table Island (C'ocos) ; Andamans, 15 to 35 fathoms.

This specimen comes very near B. koUikeri, Kiikth., but differs from it in

the number of spicules in each double row, and in the greater variety of spicules

in the cortex and the canal walls. It may be regarded as a new variety of

D. kollikeri.

Dcndronephthya colombiensis, Henderson.

This species is represented by two specimens, the larger of which measures

10 cm. in height and about 7 cm. in greatest breadth.

The stalk or trunk measures 3 cm., about one-third of the total height of

the colony. It has numerous longitudinal folds and shows at the base the

remains of several slender stolons.

The polyparium is very irregular in shai^e, flattened in one plane, loose and

open in ajji)earance, and very rigid. From the lower part of the stem a number

of small branches arise, the lowest of which are flattened leaf-like structures.

A short distance above, the stem gives off two })rincipal branches, one standing
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at right angles, the other rising at an acute angle to the stem. The stem then

rises without giving off any more principal branches, but tends slightly towards

the side on which the l)ranch stands at an acute

angle. From the whole surface of the stem and

princiijal branches, smaller branches are given oflf

which by a kind of repeated dichotomy give rise

to the jjolyp-bearing twigs. The lower flattened,

leaf-like branches almost surround the stem,

leaving only two small free spaces which are

occupied by two smaller branches which arise at

a lower level. Of these smaller branches the

stalk is cylindrical in the one, flattened in the

other, and in both the upper portion is flattened

and occupies the triangular sjjace left between

the edges of the flattened folia. Directly above

these openings there arise two flattened branches,

the upper portion of which divides more or less

similarly to the ordinary branches, and at the base of the principal branches

one or two slightly flattened branches also occur. From the edges of the

flattened folia small ordinary branches arise.

Fior. 11. D. colombiensis.

Fig. 12. D. colombiensis.

—

b, from stalk cortex ; c, from stalk canal walls.

The polyps are arranged in small groups of four to eight which stand closely

together on the upper part of the polyparium and more distantly in the lower

part. On the edges of the flattened branches the polyps occur singly or in

small groups. They measure about O'O mm. in height and 0'6 mm. in breadth

and are placed at a right or obtuse angle on the stalk, which measures 1 mm. in
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the upper and about 1 •.') mm. in the lower part of the polyparium. The spicules

are arranged in eight double rows, there being in each lateral row six to eight pairs

of converging spicules, in each ventral row usually three to five pairs, and in

each dorsal about four pairs. In the lateral rows one of the second uppermost

pair is a little longer and may [jroject beyond the poly[). Th(^ spicules measure

on an average 0-3(j mm. in length, the longer projecting spicules, however, may

measure fully 0-4 mm. in length. On the aboral surface of each tentacle there

are t\\o rows of small, flatfish, rod-like spicules.

The Stutzbundel is well developed and has a number of large spicules, one

of which may reach a length of 3-6 mm. and project 07 mm. beyond the polyp.

Usually the tip of a second spicule also projects.

Cortical spicules : {u) In the steiu there are straight or curved spindles

usually forked at one end, and covered with regularly arranged prominent

roughish warts. They measure from 0-3 to 6-5 mm. in length and from 003 to

0-48 mm. in breadth. The smaller have comparatively fewer and simpler warts.

They are arranged more or less transversely on the stem and principal branches,

becoming more longitudinal on the smaller branches and twigs.

(b) In the stalk there are short, thick spindles, clubs, three-, four- and

five-rayed forms, oval forms and irregular stars, all these having numerous

rough, often branched warts and huge spines, the latter occurring especially on

the edges. In addition there are smooth, flatfish spindle- to star-shaped forms.

The rough spindles measure about 1-6 mm. in length and 030 mm. in breadth,

the five-rayed have a spread of 9 mm., the four-rayed measure up to 1 mm.,

and the clubs average about 0'4'2 mm.

Canal-wall spicules : {a) In the stem there are huge spindles, three- and

four-rayed forms, and incipient tripod forms all covered with prominent blunt

sf)ines and rough warts, and in addition smooth. Hat, spindle- to star-shaped

forms. The si)indles measure up to 4 mm. in length and 0-42 mm. in breadth,

the three-rayed forms up to 1-6 mm. and the four-rayed forms uj) to 24 mm.

(f)) In the stalk the spicules are similar to those of the canal walls of the

stem, and in addition five-rayed forms, smaller spindles with few simple warts,

and flatfish rayed forms. They differ little, if at all, in size from the stem canal-

wall spicules, but have only rough warts instead of blunt spines and rough

warts.

Colour—The stalk is pinkish-white below, white above ;
the stem and

principal branches are white; the smaller branches yellowish; the twigs yellowish

in the upper part, yellowish -white to white in the lower part of the polyparium ;

the polyps red with white tentacles in the upper, white in the lower part of

the polyparium.

Locality : Off Colombo, 26| fathoms.

The smaller specimen, which measures about 6 5 cm. in height and about
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5 cm. in breadth, agrees in almost every detail with the larger. It differs

slightly in the size of the spicules and in the colour. The only difference of

any importance is in the ai-rangement of the polyp-spicules, which areas follows :

In the lateral rows five to eight pairs, and in the dorsal and ventral about four

pairs.

The colour of the smaller specimen is as follows : The stalk, stem and

principal branches are creamy-white, the smaller branches yellowish-white;

the tips of twigs and polyp-stalks in the upper part reddish-pink ;
the polyps

reddish-pink ; tentacles, white. In the lower part of the polyparium, the twigs,

polyp-stalks, polyps and tentacles are all white.

Locality : Off Colombo, 264 fathoms.

DIVISION DIVARICATE.

Dendronephthya cocosiensis, Henderson.

A specimen which measures about 8 cm. in height and 4 cm. in greatest

breadth is the sole representative of this species.

The stalk, about 3 cm. long, is marked by

numerous longitudinal ridges and furrows, and

gives off a number of stolons from its base. It

is somewhat granular in appearance and lea-

thery in texture.

The polyparium is irregular in outline and

slightly flattened in one plane, there being a

more marked development of branches on one

side than on the other, and on the former side

there is a large branch which projects beyond

the surface of the polyparium. The lower

branches are slightly flattened, and are also

slightly reflexed. From the surface of the stem

and large branches smaller branches are given

off almost at a right angle to the stem, and by

their division give rise to the polyp-bearing twigs.

The polyps are arranged in small groups of

five to nine on diverging stalks which may reach

a length of 2 mm. They are low, rounded bodies, measuring 48 mm. in

height and 056 mm. in breadth, and are placed at a right angle on the stalks.

The polyp-spicules are arranged in eight double rows, in each of which there

are about seven pairs of converging spicules. The uppermost pair in each row

is slightly larger and projects a little beyond the polyp. The lower polyp-

spicules average about 0'256 mm. in length, while the upi)er average about 0-32

Fig. 13. D. cocosiensis.
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b

mm. On the aboral surface of each tentacle there are two rows of small flat

rod-like spicules.

The Stiitzbundel is well developed and consists of a number of spicules of

about 1*2 mm. in leny;th.

One of these projects

beyond the polyp-head,

and the tip of a second

is also visible. In others

the Stiitzbundel is more

strongly developed and

consists of a number of

spicules, larger in size,

one of which may reach

a length of 2 "4 mm. and

project about 0'6 mm.
beyond the polyp.

Cortical spicules :

{(i) In the stem the

spicules are spindles with

numerous regularly arranged rough warts.

0"8 mm. in size, the larger about 32 mm.
(f)) In the stalk there are short thick spindles, three-rayed forms and

numerous irregularly bi'anched spindles and stars, all thickly covered with

numerous very rough warts. The spindles average about 0'6 mm. in length.

Canal-wall spicules : (a) In the stem there are spindles of about the same

size as the spindles of the stem cortex but furnished with much simpler warts.

(/>) In the stalk the spicules are similar to those of the cortex of the stalk

but slightly larger and thicker.

Colour—The stalk, stem and branches white with a tinge of red ;
the

smaller branches, twigs and polyp-stalks yellowish-red ; the polyps yellowish-

white.

Locality : Table Island (Cocos)

Fig. 14. D. cocosiensis.

—

b, Spicules of stalk cortex ; c, Spicules

of stalk canal walls.

The smaller spindles average about

Dendronephthya purpurea, Henderson.

The specimen measures 6 cm. in height and about 47 cm. in maximum

breadth.

The stalk or trunk is short and flabby, greatly wrinkled and contracted. It

is granular in appearance and gives off from its base a number of stolons.

The polyparium is very irregular in shape, flattened on one side and rounded

on the other ; it is fairly compact in the lower portion, but very open and
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irregular in the upper, a few branches being more strongly developed than

the others. From the lower part of the stem a large number of small branches

are given off, and then the stem itself divides into two large branches which give

off similar small Ijranches. These small branches by repeated divisions give rise

to the polyp-bearing twigs.

The polyps are arranged in small bundles of four to nine, and ai-e placed

at an obtuse angle on widely divergent stalks, about 2 mm. long. They are oval,

about 048 mm. high and 0-56 mm. broad. The spicules are arranged in eight

double rows in each of which there are five to six pairs, one of each uppermost

pair being much larger and projecting considerably. The lower polyp-spicules

average 0-24 mm. in length, the upper projecting spicule about (J-aG mm. The
spicules are thick spindles and have numerous warts which are less developed

on the projecting part. On the aboral surface of each tentacle there are two
rows of short rod-like spicules.

Fig. 15.\. D. purpurea.

—

b, from stalk cortex ; c,

from stalk canal walls.

Fig. 15. D. purpurea.

The .Stutzbundel consists of a number of large spicules of which several may
reach a length of 3 mm. and one may project for a distance of 1 mm. beyond

the polyp-head.

Cortical spicules : {a) In the stem there are spindles curved or straight,

four-rayed forms, four-rayed forms in which two of the rays are rei)resented by

stumps, all with numerous very small regularly arranged spines. There are

also smooth, flat, irregular three and four-rayed forms. Several of the spindles

have a number of very short stumps arranged in a whorl at one end. The large

spindles average about \'2 mm. in length, the small about 0"18 mm. Spindles

of 1 6 mm. in length are present. The spicules are arranged more or less longi-

tudinally.

{Ji) In the stalk there are irregular stars, spindles with one whorl of large
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spines at each end, small thick spindles, and numerous irregular forms, all with

large simple or branched spines. There are in addition a few flat, smooth

striated forms.

Canal-wall spicules : (a) In the stem there are a very few minute disc-like

])(i(lies and a few smooth, flat, star to spindle-shaped forms.

(Ij) In the stalk the canal-wall spicules are similar to the preceding.

Colour—Stalk yellowish-white ; stem, branches and twigs deep purple-

red
;
polyps white.

Locality : Andamans.

Dendronephthya cervicornis (Wright and Studer) (= ,S. rhodosticta,

Wright and Studer).

To this species we refer a large specimen which measures about 8'5 cm. in

height and 8"5 cm. in greatest breadth.

In all essential details the specimen agrees with the description given of

Spongodes rhodostkUi, Wright and Studer, rather than with the type D. cervi-

coDtia, but there is no real distinction between these two.

The colour of the present specimen is as follows : The whole colony, with

the exception of the polyp-stalks, twigs and portions of the smaller branches,

is white ; the polyps and polyp-stalks are brownish-red ; the twigs and tips of

the smaller branches a light brownish-red.

Locality : Station 291 ; Persian Gulf, 48-49 fathoms.

To this species we refer another specimen which measures 8 cm. in height

and 6 cm. in greatest width. It is slightly bush-shaped, and very open in ap-

pearance, flatteneil in one plane, somewhat like a tree growing against a fence,

with small branches going off in every direction, and owes its appearance to

the unequal lengths of the branches. The texture of the main stem and

branches is flabby.

The colour of the species is somewhat varied. In the present specimen

the stalk is brownish- white ; the stem and principal branches yellowish-white

with here and there dark red streaks appearing on the surface ; the smaller

branches, twigs and polyi)s orange-red ; the polyp-tentacles white. In the

original example the colour is white, the twigs and polyps of the lower half of

the polyparium purple. In the specimen described by Hickson and Hiles the

colour of the main stem, branches and polyp-heads is whitish, of the twigs purple.

Whitelegge's specimen was, on the other hand, yellowish-white in colour, the

twigs and polyps appearing red.

Locality : Table Island (Cocos), Andamans.

The species is previously recorded from Tahiti, "iO-OO fathoms ; Sandal

Bay (Lifu)
; Funafuti, 20 fathoms ; Kei Islands, 140 fathoms ; and Talili Bay

(New Britain).
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Dendronephthya orientalis, Henderson.

A large specimen, compact in appearance and much flattened, measuring

11 cm. in length and 7 "5 cm. in breadth.

Fig. 16. D. orientalis.

Fig. 17. D. orieutalis.

—

b, Spicules of stalk coi'-

tex ; c. Spicules of stalk canal walls.

The stalk or trunk is short, tiiick, granular in ai)i)earance and leathery in

texture, measuring 3 "5 cm. in length, almost one-third of the total height, and

furnished at the basal end with short stumps which may be the remains of

stolons.

The polyparium is large, much flattened, somewhat regular in shape and

roughly oval in outline. One side of the polyparium is flat and thickly covered

with branches and polyps, while the other side is slightly rounded and more

open. From the lower ])art of the main stem a number of small branches are

given off; a little higher the stem gives off two large cylindrical branches, then

rises entire for a considerable height, when it divides into two portions which

are short and cylindrical in shape. From the whole surface of the main stem

and branches smaller branches arise, and by divisions give rise to the twigs from

which the polyp-stalks spring. These branches are on the whole cylindrical

in shai)e in the lower part, often flattening a little at the point of division and

u'iving ofl' flattish smaller branches or twigs which lie more or less in one plane
;

or the lower part may be considerably flattened and the upi)er twigs branch in

a plane which lies almost at a right angle to the lower portion. The lower

branches, two in number, are flattened leaf-like structures ; one is much larger

than the other, and the two with their broad bases almost sui-round the stem,

and being reflexed, form a collar hiding the upper portion of the stalk.

From the upper surface of these branches smaller cylindrical branches arise.

One of these arising from the larger flattened branch reaches considerable pro-

portions. The main stem itself in its lower part is somewhat flattened in the

plane of the polyparium.

The polyps are almost all on the surface, arranged in small bundles of
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four to twelve imlividnals. They are placed at an angle which is usually

right, but may be obtuse, on fairly long stalks, which may measure up to

2'.i mm. in length, but which on an average are considerably shorter. The

groups on the lower part of the polyparium show a marked tendency to the

divaricate ty])e, but in the upper pait they stand more closely together. On
the edges and upper surface of the flattened lower bi-anches the polyps occur

singly or in small groups. The heads are rather large, being 0"9 nnii. high

and 0"65 mm. broad. The polyp-spicules are arranged in the following manner ;

the lower spicules, which measure from 0'33 to 051 mm. in length, are placed

horizontally, above them rise eight pairs of large spicules which run practically

parallel, being bent near the proximal end, the bent parts diverging ; one of

the pair is invariably larger than the other and projects further beyond the

polyp, the smaller being often replaced by two still smaller spicules. In the

spaces between adjacent pairs one or two small spicules are present, which in

certain stages of the polyp's contraction or expansion may be ])arallel to the

diverging parts of the large spicules. The latter measure from 0'48 to 0"9 mm.

in length and may project to half their length beyond the polyp-head. The

polyp-spicules are spindles, either straight or curved, and covered with regularly

arranged blunt spines or thorns. On the aboral surface of the tentacles there

are two rows of flattish toothed spicules, the ends of the spicules of the two

rows interlacing in an irregularly alternate manner.

The Stutzbtindel is well developed, and contains several large spicules, one

of which may measure 2"5 mm. in length, and project for a distance of 11 mm.

Very frequently the tip of a second projects for a short distance. It is of

interest to note the different stages in the growth of the Stiitzbtindel, for in

many of the smaller polyps it seems to be absent.

Cortical spicules : {ft) In the main stem and branches there are spindles,

straight or curved and covered with numerous blunt spines, regularly arranged.

They vary in length from 042 to 25 mm. and in breadth from 0072 to 018 mm.

In addition there is a corresponding series of flatter spicules, much smaller in

size and with fewer spines. In the principal stem and branches the spicules

are arranged so as to produce a granular appearance, which gives way to a

transverse stringy appearance only towards the tips, but in the smaller branches

there is a distinct irregular meshwork of spicules arranged obliquely and trans-

versely, and this continues up into the twigs.

(h) The stalk contains thick spindles, rods, ovals, clubs, triangles, globular

and roughly four-sided forms, and a series of irregular spindle- to star-shapes.

All except the last series are covered with numerous rough or branched warts,

somewhat regularly arranged. The last series have equally prominent rough

warts, but fewer in number and less regularly arranged. Many of the spindles

are curved and show a greater development of warts on the convex side, and
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many of the ovals and four-sided forms send out irregular somewhat flattened

branches which may again branch. Some measurements are : Spindles 1'2

mm. X 024 nmi. ; rods 0'48 mm. x O'lo mm. ; clubs 042 mm. x 0'21 mm. ; ovals

up to 06 mm. x 03 mm.
Canal-wall spicules : (a) In the stem ai'e short, thick si)in(lles, thickly

covered with regularly arranged rough warts and measuring up to IS mm. x

0"3 mm. ; also a few small globular forms with fewer and less rough warts.

{/>) Those of the stalk may be divided into two series, a rough and a

smooth—the rough similar to the stalk cortical spicules, spindles, clubs, ovals,

etc., the spindles measuring up to 08 mm. x 018 mm.—the smooth series

containing irregular, flat spindles, measuring 0"42 mm. x 012 mm., irregular

flat three- and four-rayed forms, oval and triangular forms, all of which may
be greatly branched.

Colour—Stalk and principal branches dark Iirownish-grey ; stem and

smaller branches a lighter shade of the same
;
polyp-stalks and polyps reddish-

brown ; tentacles greyish.

Locality : Andamans Coast, 13 fathoms.

Dendronephthya arbuscula, Henderson.

The colony is large, somewhat bush-shaped, mostly developed in one plane,

with a long stalk, and measures 11 cm. in length and 8 5 cm. in maximum
breadth.

Piij. 19. D. arbuscula.—From stalk cortex.

Fig. 18. D. arbuscula.

The stalk or trunk is long and rigid, granular in appearance, leathery in

texture, measuring about 5"6 cm. in length, and having its upper part covered

by the reflexed lower branches.

The polyparium is large, much flattened, with no regular outline owing to

the arrangement of the principal branches. From the lower part of the stem
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a number of smaller branches are given off. Immediately above this the stem

gives off three main branches, one of w^hich rises partly from the upper surface

of one of the lower Hattened branches ; then it continues straight upwards for

a considerable distance giving off only a short thick branch at one side. All

the princii)al branches are thick and cylindrical in shape and give off from their

surface a number of smaller branches, which directly, or by one or two divisions,

give rise to the polyp-bearing twigs. The lower branches are flattened leaf-

like structures which surround the stem, forming a sort of collar and hiding

the upper part of the stalk. Two of them almost completely surround the

stem, leaving only two small free spaces, and have their edges much convoluted,

the free lateral surfaces curling upward towards the apex of the colony, thus

forming a sort of triangular space over the free spaces. In these free spaces

at a slightly lower level two smaller branches arise with cylindrical stalk and

flattened upper portion which corresponds to the triangular space and is spread

out in umbrella-like fashion.

The polyps are arranged, somewhat loosely, in small bundles of three to

eight ; the divergence of the polyps of a bundle is seen more markedly on the

lower part of the polyparium. From the edge and from the upper surface

of the flattened lower branches the polyps arise singly, or in small groups from

twigs. The heads are small, measuring 0-54 mm. in height by 048 mm. in

average breadth, and are placed on stalks of about 2 mm. in length at an angle

which is usually obtuse. The spicules are arranged in eight double rows, in

each of which there are five pairs of converging spicules ; the uppermost pair are

much longer than the others, run almost parallel, and project beyond the polyp-

head. The lower spicules measure on an avei'age 018 mm. in length, wliile the

upper have an average length of 0'36 mm. and project 018 mm. On some of

the younger polyps the difference between the upper and lower polyp-spicules is

not so marked and the projection is not so apparent. On the aboral surface of

the tentacles there are two rows of almost transversely placed, flat, toothed

spicules which are thickly crowded together.

The Stutzbundel is well developed, one of the spicules may reach a length

of I'o mm. and project for a distance of 0-36 mm. ; usually the tip of a second,

and sometimes that of a third, may be seen projecting. Various stages in

development can be seen, from cases where the .Stiitzbiindel is represented

by a slightly larger sjjicule up to the complete form.

Cortical spicules : {a) The spicules of the stem and main branches are

placed transversely, those of the smaller branches and twigs obliquely trans-

versely or longitudinally. They are large spindles, straight or curved, and

thickly covered with regularly arranged blunt to roughish spines. Several show

bifurcation at the end. They vary in length from 0-33 to 34 mm. and in

breadth from 006 to 024 mm.
5
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(b) The stalk contains thick spindles, clubs, ovals, irregular three- and four-

rayed forms, irregular three- and four-sided forms with sides slightly concave.

All these are covered by prominent very rough warts more or less regularly

arranged ; the spindles are often much bent and sometimes show short branch-

ings. Spindles measure up to 12 mm. x 030 mm.; three-sided forms, 0'42

mm. X 0'36 mm. ; four-rayed, 054 mm. x 030 ; clubs, up to 0'54 mm. x 0"24 mm.
;

these often show a ridge of very prominent fused spines or warts on one edge.

In addition to these there are a number of similar forms with few, and on the

whole, sinn)ler warts.

Canal-wall si)icules : {a) The stem contains long slender spindles with

regularly arranged blunt spines. They measure up to 2"4 mm. in length, and

from 015 to 039 mm. in thickness.

(f)) Those of the stalk include large, thick spindles, usually curved ; three-

and four-rayed forms with long, thick rays ; three- and four-rayed forms with

a short ray rising at an angle to the plane of the other two or three ; tripod

forms with a fourth ray at right angles to the other three ; and small oval to

globular forms. All these are thickly covered with prominent very rough

warts which are usually branched. There is also a smoother series, with fewer

and simpler warts, which vary from spindles to four-rayed forms. Spindles

measure up to 2"2 mm. x 0"42 mm. ; three-rayed forms up to 17 mm. x 1-2 mm.
;

four-rayed forms up to TS mm. x 1-3 mm. The rays of the three- and four-

rayed forms are wider at the ends and may have a thickness of 042 mm.
Colour—Stalk dirty white ; stem and branches greyish-white ; twigs

reddisli-])ink ; polyp-stalks, varying from reddish-pink in lower part to yellow

in upper part of the polyparium
;
polyps yellow.

Locality ; Andamans.

Dendronephthya costatorubra, Henderson.

The colony is distinctly divaricate in ty]»e and is evidently a young

specimen, measuring 30 mm. in height and 23 mm. in maximum breadth.

The stalk or trunk is slender and by no means rigid ; it measures 13 mm.,

about half of the total height of the colony, and is characterised by its white

semi-transparent ap) )earance.

The polyparium is small, much flattened, and of no regular outline. It is

formed of a mimber of branches which rise at an angle of about 45" to the

main stem. Below these arise three flattened leaf-like branches or folds, which

form a collar round the u]iper part of the stalk, leaving only three small open

spaces two of which are opposite each other ; directly below these two, two

smaller branches arise, which have a cylindrical stem and a flattened upper

]iortion, somewhat umbrella-sha])etl with the concave surface uppermost.
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The polyps are arranged on elongated, diverging stalks in groups of four to

five, young polyps arising often in the angle between two older polyp-stalks.

They also occur singly on the edges of the lower branches They are small.

Fig. 20. D. costato-

rubra.

Fig. 20a. D. costato-

rubra.

—

b, from stem
cortex ; c, from stem
canal walls.

the length averaging 0-48 mm. and the breadth 0-6 mm. They are placed on the

stalk at an obtuse angle, which often approaches very nearly to a right angle.

They are roundish oval in shape, the long axis being parallel to the stalk.

The younger polyps are much smaller on an average, measuring 27 mm. in

length and 03 mm. in breadth. The spicules are arranged in eight double

rows, in each of which there are four to five pairs of converging spicules. It

is the exception for any of these to project beyond the polyp-head, but in one

or two cases the uppermost project a very little. The spicules of the lateral

rows are occasionally a little larger, but seldom project at all. The polyp-

spicules are somewhat flattened spindles, straight or slightly curved, with simple

spines ; they often measure about 0'36 mm. in length, but are usually smaller.

The Stutzbundel is well developed, consisting of two to three large, and

a number of smaller spicules. One of the larger projects considerably, and

very often a second also projects. In younger polyps the Stiitzbiindel is not

so pronounced but still is (juite distinct, while in the youngest polyps its

presence can be detected only from the fact that spicules are more numerous

on the dorsal side of the short polyp-stalk.

Cortical spicules : (a) Those of the stem are slender spindles, straight or

curved, 06 to i^ mm. long, 003 to 015 mm. thick. They form an irregular

mesh-work, the smaller spicules lying in the larger meshes or running from one

mesh to another. This arrangement is marked out by the presence of spicules

either pink in colour or with a pinkish core.

(b) Those of the stalk are large spindles straight or curved, clubs, three-
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and irregular four-rayed and rough star-shaped forms. They are all furnished

with large prominent thorns, simple or compound. There are also short, curved

spindles with huge thorns on the convex side, and irregular stars with few

spines. The spindles may reach a length of 24 mm. and a breadth of 015 mm.
The spicules are so arranged on the stalk as to produce a stringy appearance.

Canal-wall spicules : {a) In the stem there are a few small curved spindles,

0"27 mm. long and 0024 mm. thick, and flat star- to spindle-shaped forms.

(b) The stalk has spindles, straight or curved, and often showing bifurca-

tion at one end, three-rayed and a few four-rayed and irregular forms, some of

which might be called incipient clubs. The spindles measure up to 103 mm.

in length by 0"15 mm. in breadth.

Colour—Stalk white ; stem yellowish-white marked with pink ; terminal

branches and twigs pinkish ; the polyps appear red owing to their spicule

colour.

Locality : Andamans.

Dendronephthya macrocaulis, Henderson.

This species is based on two specimens, in the larger of which the stalk is

absent, and in the smaller the stalk

is very short. The polyparium of

the larger measures about 6 cm. in

height and 6'5 cm. in gi'eatest

breadth.

The stalk was apparently short

and had its upper portion hidden

by the rettexed lower branches. In

the smaller specimen it is granular

in appearance.

The polyparium is markedly

flattened, irregular in outline and

very loose and open, and is char-

acterised by the enormously long

polyp-stalks, which average a little

over 5 mm. in length and often

reach 8 mm. It consists of a

number of principal branches each

of which gives oft' other large

branches which finally give rise to

the polyp-bearing twigs. The prin-
Fig. 21. D. macrocauUs.

^jp^j branches are flattened in the

plane of the polyparium, and give off' from all sides small branches which
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give rise to the polyp-bearing twigs. The lower branches are flattened, leaf-

like structures, two of which almost surround the stem. Below these there

are a number of smaller branches with cylindrical lower and flattened upper

portions. A majority of the smaller branches also show a slight flattening

where they break uj) into the polyp-bearing twigs.

The polyps are arranged in small groups of three to five on widely divei'gent

stalks, and also occiu' singly or in smaller groups on the edges of the large

flattened branches. They are high, measuring about 1-2 mm. in height and 09
mm. in breadth, double cone-.shaped and attached to the long (over 5 mm.) stalks

by the apex of a cone. They sit at an angle which is very variable but

approaches an obtuse angle, and the upper cone is incomplete. The spicules

are arranged in the following manner : On the lower part there are a number

of spicules ari'anged obliquely transversely, of which a few are strong, stout

thorny spindles. Then there is a ring of horizontally placed spicules three to

four deep, and above this rise eight points each consisting of one pair of converg-

ing spicules which are much larger than the lower polyp-spicules and project for

a variable distance according to the state of retraction of the polyp. In the

space between adjacent points a small spicule is always present, which lies

more or less parallel to the larger spicules of the point. The lower polyp-

spicules average about 35 mm. in length, the upper about 64 mm. On the

aboral surface of each tentacle there are two rows of small rod-like spicules.

The Stiitzbundel is well developed, and consists of a number of spicules,

two or three of which always project beyond the polyp. The spicules may

reach a length of 2 '4 mm.
Cortical spicules : {«) In the stem the spicules are long, slender spindles,

either curved or straight and bearing numerous regularly arranged inconspicuous

spines. The larger average about 37 mm. in length.

{h) In the stalk there are spindles, clubs and numerous irregular star-

shaped forms, all having very prominent spines on the surface. The spindles

average about 0"<M mm. in length.

Canal-wall spicules : (a) In the stem there are numerous very small

disc-like bodies.

{h) In the stalk there are a few smooth flat striated spindle- to star-shaped

spicules and numerous very minute disc-like bodies.

Colour—The stem, principal branches and smaller branches and twigs

greyish-white ; the polyp-stalks greyish-white in the lower part, yellowish in the

upper ; the polyps dark greyish.

Locality : Andaman Sea, 41-55 fathoms.
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Fig. 22. D. andersoni.

Dendronephthya andersoni, Henderson.

To tliis species is referred a colony which measures 8 cm. in height and

about 5 cm. in greatest breadth.

The stalk measures about 2'5 cm. in

length and is greatly collapsed owing to the

large size of the canals and the thin walls

between them. It is granular in appearance,

but just at its junction with the stem it be-

comes stringy.

The polyparium is loose, of no fixed

shape owing to the irregular lengths of the

branches, and is developed in one plane. The

main stem gives off near its base two branches

on opposite sides in the same plane, and then

rises without any further branching to the tip

where it divides into two. One of the lower

branches is much larger than the other, thus

giving a lop-sided development to the poly-

parium. Two of the lower branches are

flattened, reflexed, leaf-like structures which almost surround the stem, leaving

only two small free spaces between their edges, below one of which arises a

small branch vvith cylindrical lower portion and flattened concave upper por-

tion, and directly above each open space there is a small flattened branch.

The polyps are arranged in groups of three to seven, and on the edges of the

flattened branches they occur singly or in small groups. They are low, oval,

measuring about 48 mm. in height and 8 mm. in breadth, and placed on the

stalk (about 1 mm. long) at an obtuse angle. The spicules are arranged in eight

double rows in each of which there are four to five pairs of converging spicules
;

the uppermost pair in each row are much longer than the others and project for

a long distance beyond the polyp. The lower polyp-spicules average about

0-24 mm., the upper about 0"8 mm. in length and project for 048 mm. beyond

the polyp. On the aboral surface of each tentacle there are two rows of small

flat rod-like spicules.

The Stutzbiindel is well developed, and contains one or two spicules which

measure up to o-2 mm. and project for a short distance beyond the polyp.

Cortical spicules : (a) In the stem the spicules are large thick spindles,

either straight, curved or greatly bent, and bearing numerous regularly arranged

multituberculate warts. They average about 2-4 mm. in length and about

0'32 mm. in breadth. In addition there are small blunt spindles with few very

simple warts.
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{/)) In the stalk there are spindles, clubs, three- and four-rayed forms,

spindles with foliar expansions on one side, and numerous irregular spindles,

globular and disc-shaped forms. All have very numerous large rough multi-

tuberculate warts and rough branched spines. The spindles average about

t:» mm. in lensjth.

Canal-wall spicules : ('/) In the stem the spicules are long, straight, curved

or sharply bent spindles with few regulai'ly arranged simple multituberculate

warts. They average about 2 mm. in length.

(h) In the stalk there are straight or curved sjjindles with numerous pro-

minent multituberculate warts, smaller spindles, rods and three-rayed forms

with fewer and somewhat simi)ler warts, and in addition a few simple spindles

and branched forms which are somewhat flat and striated on the surface with

few or no spines. The larger average about 17 mm. in length.

Colour—The stalk, stem and branches white to greyish-white ; the twigs

white with a reddish tinge ; the polyp-stalks brownish-red ; the polyps white.

Locality : Padaw Bay (Dr. Anderson).

Dendronephthya translucens, Henderson.

To this species we refer a single specimen from the Arakan Coast. It

measures about 5 cm. in height and about 4 cm. in greatest breadth.

The stalk or trunk is short, about 1 cm. in length, thin-walled and stringy

in appearance, and has its upper portion concealed by the reflexed flattened

lower branches.

The polyparium is greatly flattened in one plane, irregularly oval in outline,

and consists of a number of branches of unequal size. All round the stem

and principal branches smaller branches are given off which give rise to the

polyp-bearing twigs. Several of the lower branches are flattened, and two are

flattened, leaf-like structures which almost surround the stem, leaving only tw^o

small spaces between their edges. Above these free spaces two small flattened

branches arise. From the upper surface of the flattened leaf-like branches

small ordinary branches are given off".

The polyps are arranged in small groups of about three each, and several

of these groups are so arranged as to seem to form a larger group. On the

edges of the flattened branches the polyps occur singly. They are low,

measuring 04 mm. in height and 0'64 mm. in breadth, and are placed at a right

angle on the stalks (about 1 mm. long). The polyp-spicules are arranged in the

following manner : At the base of the polyp there are eight rows of one to two

pairs of converging spicules, then a ring of horizontally placed spicules two to

three deep, and then above these eight points each consisting of one pair of

converging spicules. In each of the points there may be a third spicule which
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lies alongside the larger of the two. The spicules of the point are larger than

the lower spicules and project beyond the polyp. The lower spicules average

about 0'24 mm. in length, the upper projecting spicules about 048 mm. On

the aboral surface of each tentacle there are two densely packed rows of small

rod-like spicules.

The Stutzbiindel is well developed, and consists of a number of spicules

several of which measure 24 mm. in length and project for a considerable

distance beyond the polyp.

Cortical spicules : {a) In the stem there are long slender spindles with

very few inconspicuous spines, and averaging about 08 mm. in length.

(A) In the stalk there are spindles similar to those of the stem cortex, and

averaging about 12 mm. in length, and a smaller series with much larger and

more numerous spines.

Canal-wall spicules : (a) In the stem there are numerous very minute

small discs or globular bodies.

{h) In the stalk there are numerous minute bodies similar to those of the

canal walls of the stem.

Colour—The stalk is semi-transparent ; the stem and principal branches

bluish streaked with whitish spicules ; the smaller branches whitish ; the

polyp-stalks and the polyps brown.

Locality : Arakan Coast, 13 fathoms.

Dendronephthya masoni, Henderson.

The colony is distinctly divaricate, measures 8 "5 cm. high by 5 cm. wide,

is flabby and flaccid, and presents no regular outline.

The short stalk measures about 15 cm. in length, has a granular appear-

ance and gives off" a few short blunt stolons at the base.

The polyparium is loose, very irregular, and flattened in one plane, the

growth seeming to be more towards height than towards breadth. The

stem first gives off a series of small branches, which have cylindrical stalks

and flattened upper portions, the latter standing at a right angle to the stalks,

in umbrella-like fashion. Above these, three leaf-like branches are given off

and almost completely suri'ound the stem, leaving only three small open spaces

below which the first series of branches are more or less aggregated. The two

larger of these branches almost surround the stem, while the third and smaller

rises at a lower level. After a short distance the stem divides into three main

portions which stand at an acute angle. These portions, in addition to giving

rise by several divisions to small branches from which the twigs arise, give off

similar small branches all over their surface, as does also the main stem.

The polyps are arranged in bundles of four to six, but six is the com-
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monest miinhcr : on the edge and also on the upper surface of the flattened

branches, thoy occur singly or in small groui)s ; they are placed on a short stalk,

the longest measuring fully 1 mm., at an angle which varies from acute to right

but is usually right. Young

p()ly])s with practically no stalk

arise at the base of and in the

angles between the polyp-

stalks. The heads are small,

the larger measuring on an

average 0*6 mm. x 06 mm. ;

others are only 045 mm. high

and 066 mm. broad. The

spicules are arranged in eight

double rows of five to seven,

but usually of six pairs each

;

of each ujjpermost pair one may

project for a very short dis-

tance. This may be seen more

markedly in the lateral rows

of the smaller polyps (the small-

ness of which may be due to

their being greatly retracted).

There are two rows of spicules on the aboral surface of the tentacles. The

polyp-spicules are Hat spindles either straight or curved, with a few simple

thorns ; they measure on an average 0"24 mm. in length, while the larger

spicules reach a length of 0:36 mm.
The Stiitzbiindel is well developed, consisting of five to six spicules which

form a sheath for the back of the polyp-stalk and measure up to 3 6 mm. in

length. One always projects for a considerable distance, about 105 mm.,

beyond the polyp, and a second projects for a very short distance in almost

every case. The various stages of development of the Stiitzbundel can be well

studied in this specimen—small spicules of equal size ; others similar, but more

closely arranged ; slightly larger spicules which scarcely project ; and the com-

plete form.

Cortical spicules : (a) The stem has slender spindles, straight or curved,

with few small si)ines, and measuring from 048 to 3-75 mm. in length, and

from 0-03 to 01 5 mm. in breadth. On the main stem and branches they are

loosely arranged, at one part more transversely, at another more longitudinally,

but always tending to become more regularly longitudinal towards the base of

the smaller branches, on which they are more or less longitudinal in position.

(b) Those of the stalk include slender spindles similar to those of the

Fig. 23. D. masoni.
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stem ; large three-rayed forms with prominent warty projections, and rough

huge spines at right angles ; long curved spindles with prominent spines usually

on one side, and with a large whorl at one end ; but the majority of the spicules

are small irregular forms which vary from spindles with huge spines and a

whorl at one end to irregular multiradiate forms with similar whorls. The

stalk has a granular appearance below, but in the upper part it approaches the

stem in appearance.

Canal-wall spicules : (a) The stem contains long, slender spindles similar

to those of the stem cortex.

(/)) The stalk contains long spindles, usually curved, and having short

simple spines ; large, strongly curved spindles with prominent spines ; irregular

multiradiate forms with prominent simple or compound spines ; three-rayed

forms, either with short simple spines or with compound to warty protuberances
;

and flattened four-rayed forms with a few simple spines. The spindles measure

up to 24 mm. and they often show a bifurcation at one end.

Colour—Stalk brownish-grey with a i)inkish tinge ; stem and principal

branches a semi-transparent light brown ; smaller branches and twigs a deep

reddish-brown
; the polyp bodies white ; the tentacles very light brown.

Locality : Andamans (J. Wood-Mason).

Dendronephthya padavensis, Henderson.

This is a large specimen, about 7 cm. high and 6 cm. broad.

The stalk is very thick, about To cm. long, greatly collapsed and shrivelled,

parchment-like in texture, granular in appearance, and gives off from its base

a number of stolons.

The polyparium is very irregular in shape and of no definite outline. Its

greatest development has taken place in one plane. The main stem rises for

a short distance above the lower branches and then divides into two main

portions which lie in one plane ; one of these has scarcely developed while the

other forms the chief part of the polyparium, and gives off several large second-

ary branches. All round the main stem and branches smaller branches arise

which by repeated division give rise to the polyp-bearing twigs. Two of the

lower liranches on opposite sides of the stem are large, flattened, leaf-like

structures which almost surround the stem, leaving only two small free spaces

between their bases, and being reflexed form a collar to the lower portion of

the stem. Directly below each of the free spaces a number of small branches

arise, and two of these show a cylindrical lower portion, and a flattened upper

portion, circular or triangular in shajae and with a concave upper surface.

The polyps are arranged in small groups of about five each, and on the

edge of the flattened lower branches they may occur singly. They measure
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on an average 0-80 nnn. in height and ()-7") unn. in breadth, and are })laeed at

an obtuse angle on the stalk which averages about 2 nun. in length. The spi-

cules are arranged in the following manner : At the base of the polyp there are

eight double I'ows of two to three pairs of converging spicules which meet at

an angle which varies from acute to obtuse ; above these there is a ring of

horizontally placed spicules, two to three deep, and above that rise eight double

rows of one pair of converging spicules

each. These double rows are a con-

tinuation of the lower double rows, and

in addition to the one pair one or two

other smaller spicules may be ])resent

which lie parallel to the larger si)icules.

The lower spicules average 4 mm. in

length and the upper spicules, which

project considerably, average 0'80 mm.

On the aboral surface of the tentacles

there are two rows of small, rod-like

spicules.

The Stiitzbundel is not well de-

veloped, consisting of a few spicules

which average about U'9 mm. in length

and of which one may project for a very

short distance.

Cortical spicules : (a) In the stem

there are curved or straight spindles of

various sizes with numerous closely placed

simple spines. The smallest average

about 0"32 mm. in length, the middle about I'Z mm., and the largest about

I'S mm.

{/)) In the stalk there are short spindles with rough branched spines and

often a small foliar expansion at one end, irregular spindles, and numerous

irregular star-shapes.

Canal-wall spicules : {(/) In the stem are numerous small, tlat spindle-

to star-shaped forms with toothed edges; they average about 012 mm. in

length.

(b) The spicules of the stalk are similar to the preceding.

Colour—Stalk, stem and principal branches white to semi-transparent;

smaller branches white with yellowish twigs ; twigs yellowish-brown ;
polyp-

stalks brown
; polyps whitish to colourless.

Locality : Padaw Bay (Dr. Anderson).

Fig. 24. D. padaveusis.
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Dendronephthya parvula, Henderson.

The specimen, which is undoubtedly young, has a short stalk and a very

loose, irregular polyparium. The total length of the colony is 19 cm. and

the maximum breadth is 2 cm.

The rigid stalk is short, measuring only 5 mm. in length. It has a

sloping base of attachment as if it had been growing round some branch or rod-

like structure. At the edge of its base one or two small stolons and the re-

mains of a few others can be seen. Its upper portion is hidden, collar-wise, by

the reflexed lower branches.

The polyparium is very loose and of no fixed shape, consisting of a slender

stem and a few main branches which are all developed in one plane. From
the slender stem two large branches are given off almost at the same level on

opposite sides ; the stem rises intact for a short distance, and then apparently

divides into two portions, one of which is much larger than the other and has

lost its tip. It may be that there are not two branches, but that the stem

has been bent slightly to one side when the top branch was given off. Small

branches arise from the main branches and from the surface of the stem. The

two lowest main branches are flattened leaf-like structures and are reflexed,

forming a collar to the upper part of the stalk. Their broad bases of attach-

ment almost surround the stem, leaving only a small portion free.

Polyps may occur in groups of two to eight, most frequently of two, or

they may occur singly on the ends of small branches, and they also occur singly

on the free edges of the flattened, leaf-like branches. The polyps are roundish

bodies, slightly longer than broad, measuring on an average 0-80 mm. in height

and 064 mm. in breadth, and are placed on stalks, which measure up to 1 7 mm.
in length, at an angle which is almost right but in a few cases becomes acute,

owing to the polyp-head being slightly more bent towards the ventral surface.

The spicules are arranged in the following manner : Round the base of the

polyp they meet at a very obtuse angle, forming eight incomplete double rows

in each of which there are one or two pairs of converging spicules ; then there

is a ring consisting of rows of horizontally placed spicules ; above this rise

eight groups of .spicules, each group consisting of a curved spicule lying horizon-

tally which forms a base for the triangle formed by the spreading ends of two
upper converging spicules ; a third spicule lies in the triangle thus formed,

while another lies in the space between adjacent triangles. The upper pair of

spicules, of which one is slightly longer, project for a considerable distance be-

yond the polyp. The projecting spicules are flattened spindles, either straight

or curved, with numerous small spines ; they measure up to OS mm. in length,

while the other polyp-spicules average 0-32 nun. in length. On the aboral sur-
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face of the tentacles there are two rows of small, Hat, blunt, rod-shaped spicules,

with rough projections on the edges.

The Stiitzbiindel is well develoi^ed, and consists of a number of spindles

which may reach a length of 2-4 mm. and may project for a distance of 0*8

mm. beyond the i)olyp-head.

Cortical spicules : (a) Those of the stem are slender spindles, either

straight or curved, covered with numerous small spines, and small, flattened,

rod- or bar-shaped forms with very few small spines. The spindles vary in

length from 0-4 to 1"6 mm. and in breadth from 0'032 to 0"08 mm. The rods or

bars may reach a length of 0'24 mm. The spicules of the stem and branches

give these parts a peculiar stringy appearance, very like newly chopped

hay.

(Ij) Those of the stalk are spindles, shorter, thicker, and with rougher, more

prominent spines than those of the stem. They are from O^M to 1"6 mm. long,

and from 0048 to 01 28 mm. broad.

Canal -wall spicules : {(/) In the stem there are short thick spindles,

straight or curved ; a few three-rayed forms ; a few four-rayed forms, and a

large number of Hat, smooth rods or bars, which have a number of fairly pro-

minent blunt spines on theii- edges, and measure from 0'048 to 024 mm. in

length and have an average breadth of 0'032 mm. The short thick spindles

measure up to 080 mm. in length and 016 mm. in breadth.

{b) The stalk has small, smooth, flat, irregular spindles, and irregular,

branched forms, all with sharj), prominent spines on the edges. They vary from

0-048 to 0-16 mm. in length.

Colour—Stalk greyish-white ; lower part of stem whitish ; upper part and

branches violet-tinted, which gradually becomes more distinct as the smaller

branches are reached
;
polyp-stalks light orange

;
polyps yellow.

Locality : Padaw Bay (Dr. Anderson).

Dendronephthya divaricata, Gray.

To this species we refer a bush-shaped colony which measures 4 cm. in

height and 2 cm. in greatest width. The colony is rigid, nearly regular in out-

line and has a long slender stalk and a greatly flattened polyparium which is

egg-shaped in outline.

The colour of the stalk is yellowish-pink, that of the stem and principal

branches whitish-yellow, while the twigs and polyps are of a beautiful violet-

pink colour.

Locality : Andamans.

This species has been previously recorded from New Guinea (the original

type specimen), and from the Philippines (Kolliker).
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Dendronephthya thuja, Henderson.

This species is represented by a rigid bush-shaped colony which measures

about 5 cm. in height and 3 cm. in greatest breadth.

The stalk is thick and rigid, measuring about 2 cm. in length. It is

granular in appearance and has a broad base of

attachment, with no trace of stolons.

The polyparium is irregularly cylindrical in

shape with a strong development of the branches

all round except on one side, where there are

very few branches. The stem rises entire, giving

off branches of various sizes all round, which by

their repeated divisions give rise to the polyp-

bearing twigs. The two lowest branches are

flattened, the larger being leaf-like and almost

surrounding the stem, leaving only a small free

space between its edges in which the second

branch arises, the latter having a cylindrical lower

portion and a flattened concave upper portion.

From the upper surface of the flattened, leaf-like

branch, small ordinary branches are given off.

The leaf-like branch is also reflexed and thus

forms a collar to the upper portion of the stalk.

The polyps are arranged in small groups of four to eight, and on the edge

of the flattened branches they may occur singly or in small groups. They are

small, roundish, and measure on an average 04 mm. in height and 0'4 mm. in

breadth. The polyp-spicules are arranged in eight double rows of four pairs

of converging spicules each, the uppermost pair being slightly larger and pro-

jecting a little beyond the polyp. The lower polyp-spicules average about 0-24

mm. in length, the upper about 0"4 mm. On the aboral surface of each tentacle

there are two rows of small flat, rod-like spicules.

The Stiitzbiindel consists of a number of spindles of about 0'9 mm. in

average length which converge to a point and scarcely i)roject beyond the

polyp.

Cortical spicules : (a) In the stem there are thick spindles with numerous

multituberculate warts and smaller slender spicules with few spine-like protu-

berances. The larger spindles average about 2") mm. in length and vary from

0-0(J to 048 mm. in breadth.

{h) In the stalk the spicules are similar to those of the stem cortex but

slightly smaller, and there are in addition clubs, oval-shaped discs and irregu-

larly branched forms.

Fig. 25. D. thuja.
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Canal-wall spicules : (a) In the stem there are a very few thick spindles

similar to those of the stem cortex.

(//) In the stalk there are large thick spindles similar to those of the stem

cortex, and in addition large three- and four-rayed forms, and a number of

irregnlarly Iiranched forms.

CViloiu'—The stalk, stem and principal branches white ; the smaller

branches and twigs yellowish-white ; the upper part of the polyp-stalk and the

polyps deep brownish-red.

Locality : Off Ganjam Coast, 35 fathoms.

Dendronephthya rigida, Studer.

To this species we refer a specimen which measures <j cm. in height and

about 5 "5 cm. in greatest breadth. It agrees in all the chief points with the

descriptions given by Wright and Studer and by Kukenthal, the only differences

being in the slightly larger size of the polyps and of the cortical spicules of the

stem.

In the present example the colour of the stalk is brownish to greyish-black
;

the stem and principal branches greyish-black ; the twigs are somewhat amber

coloured ; the polyp-stalks similar in colour to the twigs but with a slight tinge

of red ; the polyps white ; the polyp- and tentacle-spicules red.

In colour the present specimen comes nearest Spongodes {Dendroneqyhthi/a)

sp/otdens described by Kukenthal from the Moluccas.

Locality : Arakan Coast, 13 fathoms.

This species has been previously recorded from Japan ; Ternate (Moluccas),

25 fathoms ; Maldives ; China ; and the Cheval Paar pearl banks, Gulf of Manaar.

Dendronephthya microspiculata, Putter.

To this species we refer a beautiful specimen from Gregory Islands, Mergui.

The specimen measures 7"5 cm. in height and 6'5 cm. in greatest width. The

lower part of the stalk is pinkish-white ; the upper part white ; the stem and

principal liranches a yellowish-white, with numerous short streaks of red ; the

smaller branches, twigs and Stiitzbtmdel ])urplered ; the polyps white.

Locality : Gregory Islands, Mergui Archipelago.

The species has been previously recorded from Amboina (Moluccas), Hong
Kong and Philippines.

Dendronephthya microspiculata, Putter, var. andamanensis, Henderson.

The colony is irregularly bush-shaped, flattened in one plane, of no regular

outline, and measuring 8'8 cm. in height, 65 cm. in maximum width. It is
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further characterised by the marked difference in the colour of the polyps on

the main stem from that of those on the three large side branches.

The stalk is short, measuring 3 cm. in length, about one-third of the total

height. It is thick and gives oflt' from its base a number of short, thick stolons.

It has a granular appearance and a leathery texture ; the ujjper portion is

covered by the reflexed lower branches.

The polyparium is much flattened, of no regular outline, having a ragged

appearance owing to the branching arrangement. From the lower part of the

stem a number of small branches are given off, from the stem next arise two

large cylindrical side branches which stand almost at right angles. After a

considerable distance the stem again gives off two side branches in the same

plane as the former two ; of these, however, one is larger and more cylindrical in

shape, while the other is scarcely distinguishable from the small branches which

rise from the whole surface of the stem and side branches. The small branches

which arise from the main stem all show a slight flattening, while this is not so

marked in the small branches of the main side branches. The lower branches

of the stem are flattened, leaf-like structures, two of which practically sur-

round the stem in collar-fashion, leaving only two small free spaces between

them. Directly below these two open spaces rise two smaller branches with

cylindrical bases and flattened upper portions which fill up the gaps between

the edges of the two larger leaf-like branches. Directly above the free spaces

two small branches with slightly flattened stalks arise.

The polyps are arranged in bundles of from three to seven individuals each,

placed on stalks which diverge to a considerable extent. On the edge and on

the upper surfaces of the flattened branches polyps occur singly or in groups.

The polyps are small roundish bodies measuring 0'72 mm. in height and 0"66 mm.

in breadth. They are placed at an obtuse angle on stalks which measure about

1'2 mm. in length, but which in some cases in the lower part of the polyparium

may reach a length of 2 mm. The polyp-spicules are arranged in eight double

rows each consisting of five to seven pairs of converging spicules. The second

uppermost pair may be longer than the rest and project a little beyond the

polyp-head. The polyp-spicules are spindles of about 0:30 mm. in length, the

projecting spicules averaging about 0'48 mm. and jjrojecting about 015 mm.

beyond the polyp. They bear a fair number of simple spines which on the

projecting part of the spicule are directed towards the tip. On the aboral

surface of the tentacles two rows of flattened irregular toothed spicules lie

closely packed together.

The Stiitzbilndel is well develo})ed, and consists of a number of spicules of

which the tips of three or four project beyond the polyp. In most they average

about 1'5 mm. in length, but others are 3"2 mm. long and project 0-8 mm.

Cortical spicules : (a) Those of the stem are spindles either straight or
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curved, thickly covered with rough or branched warts, and measuring tVom

0'30 to "ia nun. in length, and from 0-09 to 0*21 mm. in breadth. They are

arranged on the main stem and branches transversely, on the smaller bi-anches

longitudinally.

(fi) The spicules of the stalk are spindles, rods, irregular clubs, three- and

four-rayed, T- and L-sha])ed forms, globular forms with short processes and

irregular oval to four- sided forms. All these are thickly covered with pronunent

rough or branched warts. In addition there are a few stringy almost smooth

spindles and four-rayed forms. Spindles average 0'7'2 mm. x 0'24 mm. ; rods,

078 mm. x 024 mm. ; three-rayed, 066 mm. x 0*42 mm. ; four-rayed, 0'48 mm.
X 0"42 mm.

Canal-wall spicules : {a) Those of the stem are large sjjindles either

straight or curved which are thickly covered with rough warts i-egularly arranged,

and measure from 036 to 27 mm. in length and from 0-12 to 0'30 mm. in

breadth. There are also three-rayed forms, 0'84 mm. x 0"<j mm.

(h) The stalk spicules are very large and include spindles, three- and four-

rayed forms, tripods, and twin four-rayed forms. They are all covered with

numerous rough or branched warts which may approach blunt spines on some

of the spindles. The spindles are either straight or curved, and often show

bifurcation at one end. The rays of the three- and four-rayed forms are often

very broad and flat. In addition there are numerous globular or irregular

rough forms, smooth spindles, and irregular flattened thi^ee- and four-rayed

forms. The first rough series measure as follows : Spindles, up to 1-8 mm. in

length ; three-rayed, up to 1-8 mm. x 1-5 mm. ; four-rayed, up to 1'2 mm. x

102 mm.

Colour—The stalk is pinkish-white to white ; the stem and principal

branches are white ; the smaller branches yellow ; the twigs and polyp-stalks

yellowish to yellowish with a tinge of red on the main stem ; in the large side

branches and tips of smaller branches the twigs and polyp-stalks are red
;

polyp-spicules and polyps white ; tentacles white.

Locality : Andamans.

Dendronephthya mirabilis, Henderson, nee. Spongodes mirabilis, May.

The three specimens classed together here as JJ. mirahUis are all from the

same locality in the Andamans. They show a considerable variation in size
;

the largest, which is greatly damaged, measures 9 cm. in height and 8 cm. in

breadth ; the second measures 7 cm. in height and 6 cm. in greatest breadth,

while the third, which is a small specimen, is 2'5 cm. in height and about 2 cm.

in maximum width. The following description is based on the two larger

specimens :

—

7
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The colon)' is distinctly divaricate, bush-shaped, flattened in one plane and

of an irregular oval outline, the long axis of which stands at an angle to that

of the stalk.

The stalk is long, measuring in the larger specimen 4 cm. and in the

smaller 3'3 cm. It is slender and flabby,

delicate in appearance and with a finely

granular surface.

The polyparium is irregularly oval in

outline and consists of several branches of

unequal length. In the larger specimen the

main stem divides into three prominent por-

tions just above the origin of the lower

flattened branches. Each of these main por-

tions gives off" a number of smaller branches

which give rise to the polyp-bearing twigs.

In the smaller specimen the stem rises a little

above the origin of the flattened branches and

then divides into two main portions which

give off" branches as in the larger specimen.

The branches arise from the main portions

at an acute angle. In the larger specimen

the lower branches, two in number, are

flattened, leaf-like structures which almost

surround the stem leaving only two small free spaces, and being reflexed sur-

round the top of the stalk, in collar-like fashion. Directly below each of the

free spaces a small ordinary branch arises. In the smaller specimen the lower

branches are more or less flattened but do not form a collar.

The polyps are arranged in small diverging groups of six to ten, and are

placed at an obtuse angle on stalks which measure on an average about 2 mm.
in length, although many of the younger polyps have shorter stalks. They
are cylindrical and form a sort of double cone with the wide basal portion

forming the middle line of the polyp length, and the oral cone tapering more
gradually than the basal one. They measure on an average 054 mm. in height

and ()<) mm. in breadth. The polyp-spicules are arranged in the following

manner : At the base there are eight double rows in each of which there are

two to three pairs of spicules meeting at an angle which varies from acute to

obtuse but is usually obtuse ; above this there is a horizontal ring of curved

spicules two deep, and finally rising above this, in line with the eight double rows

below, there are eight points each of which has one pair of spicules which

meet at a very acute angle. Of the latter one is much larger than the other

and may project for a considerable distance beyond the polyp. Alongside and

Fig. 26. D. mirabilis.
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a little apart from tlu; smaller there is usually a second si)icule. On the aboral

surface of each tentacle there are two rows of flat, blunt-toothed spicules which

are j)laccd horizontally, although just at the base of the tentacle they are ar-

ranged longitudinally. The lower polyp-spicules measure on an average 0'27

mm. in length, and the upper projecting spicules O-dCy mm. and may project

beyond the polyp for a distance of 0*48 mm. although 0'3 mm. is the average.

The Stlitzbundel is well developed, and consists of a number of spicules

which converge towards the base, while three or four project for a short

distance. They average in the smaller polyps about 1 mm. but in the larger

they reach a length of 3 2 mm. and project 1'2 mm. beyond the polyp.

Cortical spicules : {n) In the stem the spicules are long, slender spindles

with simple regularly arranged spines. A few spindles l)lunt at one end and

with slightly longei- branched spines, and a few small three-rayed forms with

l)lunt spiny projections are also present. The spindles vary in length from 0'35

to 30 mm. and in breadth from 003 to 0'15 mm. The spicular arrangement

in the stem and branches suggests chopped hay, and this is continued more or

less up to the smaller branches where the arrangement tends to become uni-

formly longitudinal.

(l)) In the stalk the spicules are very varied, blunt spindles, clubs, curved

spindles with a band of huge warts near the middle, irregular branched forms

with three, four, five or more branches, and numerous irregular forms. All are

characterised by the large number of huge simple or compound spines and

large multituberculate warts.

Canal-wall spicules : (a) In the stem there are numerous flat, smooth

spindle-shaped to star-shaped forms.

[/>) In the stalk the spicules are similar to those of the canal walls of the

stem with the doubtful addition of a very few small ordinary spindles.

Colour—The stalk, stem and branches are white to semi-transparent ; the

twigs and polyp-stalks orange-yellow ; the polyps white.

Locality : Andamans.

The smallest specimen has two flattened, leaf-like branches which are

reflexed and form a collar, and the polyparium is greatly flattened. This

specimen agrees in all essential details with the two larger and is evidently a

young specimen.

This new species belongs to the rigida group and is not far removed from

D. rosea.

Dendronephthya foliata, Henderson.

The colony is divaricate and presents a beautiful regular oval outline, the

principal branches being of about the same size. It is 7 cm. high and 6 5 cm.

broad.
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The stalk is thick and fairly rigid, measuring 27 cm. in length and giving

oif a number of short stolons at the base.

The polyparium is large, much flattened, regularly oval, and presents a

very compact appearance owing to the numerous small branches wliich raise all

polyps more or less to the surface. It is further characterised by the great

development of flattened bi-anches at its lower end. At the upper end of the

stalk two large flattened leaf-shaped

branches or folds almost surround the

stem, forming a collar to the upper part

of the stalk and leaving only two small

open spaces. They are very long, and

the ends of the folds are curved upwards

towards the apex of the colony. In the

angle between them a smaller branch

arises with cylindrical stalk and a flat-

tened, three-cornered upper portion which

stands at right angles to its stalk, the

beautiful correspondence between its free

edges and those of the larger neigh-

bouring branches giving it an appearance

somewhat like that of a bone suture.

Above the small space on one side an-

other flattened branch arises, but it is

reduced to a small narrow band, for directly above it two other flattened branches

arise which come into contact almost above the middle of it. On the other side

the single flattened branch is absent, there being only the two similar upper

ones. Above this numerous branches are given off', filling out the regular oval.

The polyps are arranged in small groups, commonly of seven individuals,

but occasionally groups of four and also of nine are found. On the edges

and upper surface of the lower flattened branches they occur singly or in small

groups of four to five. The polyps, which are placed at an olituse angle on a

stalk measuring about lo mm., are low, egg-shaped bodies, slightly flattened,

with an average height of 048 mm. and a breadth of 0"72 mm., the greatest

breadth being dorso-ventral. The spicules are arranged in eight double rows,

in each of which there are four to five pairs of converging spicules ; the upper-

most pair are of unequal size, the larger projecting 43eyond the polyp for a

considerable distance. The spicules are flattened spindles, either straight or

curved, with simple spines, which on the projecting part of the longest spicules

are directed towards the tip. The lower spicules average 0"33 mm. in length,

while the projecting spicules may reach a length of 072 mm. and may project

for a distance of 0'39 mm.

Fig. 27. D. foliata
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The Stiitzl)iind('l is well developed ; it consists of several spicules one of

which may be 4(3 mm. long and project 1 mm. beyond the polyp. The tip of

a second may also project slightly. Different stages can be well seen in polyps

of different sizes. In the younger, the Stiitzbiindel spicules are not very dif-

ferent from the others in size but their arrangement at once distinguishes them.

Cortical spicules : {n) Those of the stem are large spindles, either straight

or curved, and one or two forms of spindles which have a thick part in the

middle, then are abruptly narrowed and produced into a long, thin, tapering

point. All are covered with regulai-ly arranged spines or thorns which are

simple in the smaller, but tend to become wart-like in the larger spicules. They

vary from 0-36 to 5-0 mm. in length, and from 005 to 027 mm. in breadth. On

the smaller the number of spines is relatively less than on the larger.

(/>) The stalk contains short, thick spindles, thick clubs, globular forms,

T-, Y- and L-shaped forms, irregular short spindles, and half-moon shaped

forms, four-rayed forms, spindles with a short branch on one side, and balls

with two arms going out at one side. All are characterised by the great develop-

ment of the large warty protuberances which are on the whole regularly

arranged. Spindles measure up to 20 x 0*25 mm., clubs up to 09 x 027 mm.,

globular forms up to 0"265 mm. The arrangement of the spicules on the stalk

presents a fine granular appearance.

Canal-wall spicules : {/() The stem contains straight or curved spindles

which may measure IS mm. in length and 024 mm. in breadth and are covered

with warty protuberances, and small, flat, smooth, spindle-shaped to star-

shaped forms.

(/>) The stalk contains very thick spindles, clubs, three-, four- and five-rayed

forms, spindles which give off from one end three or four rays, peculiar hunch-

backed spindles, and small, flat, smooth stars. All except the last-named are

covered with prominent, regularly arranged, multituberculate warts. Spindles

measure up to 21 mm. in length by 042 mm. in breadth, and some of the

three-rayed forms measure 2"5 mm. in greatest length. In many of the four-

rayed type one half is exactly the mirror image of the other half.

Colour—Stalk, stem and branches whitish-yellow ; upper surface of

flattened branches white ; tips of the twigs, polyp-stalks, polyp bodies pale

violet ; tentacles white.

Locality : Andamans.

Dendronephthya pentagona, Henderson.

To this species we refer a specimen from the Andamans, which measures

about 6 cm. in height and about 5 cm. in greatest breadth.

The stalk is stiff and parchment-like in texture and measures about 2-5
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cm. in total length. It is granular in appearance and shows traces of a few

stolons at the base.

The polypariiim is greatly flattened in one plane, roughly pentagonal in

outline, and practically entire, showing no breaks on the surface. It consists

of four principal branches which all lie in

the same plane, two near the base of the

stem, and the other two just at the tip.

All over the main stem and branches smaller

liranches are given off", which by repeated

division give rise to the polyp-bearing twigs,

a slight tiattening being occasionally seen

at the point of division. Two of the lowest

branches are flattened, leaf-like structures

which almost surround the stem, leaving

only two small free spaces, in each of which

there is a small branch with a cylindrical

lower part and a triangular flattened up})er

part concave above.

The polyps are arranged in groups of

four to eight, and occur also in small groups

or singly on the edges of the flattened

branches. They are i-ound in shape and

average 072 mm. in height and 072 mm. in breadth, and are placed at an

angle which varies from right to obtuse on stalks of about ] mm. in length.

The polyp-spicules are arranged in eight double rows, each of five pairs of

converging spicules, of which the uppermost pair are longest and project beyond

the polyp. The lower polyp-spicules average about 0'24 mm. in length, the

upper projecting spicules about 0-56 mm. On the aboral surface of the ten-

tacles there are two rows of small rod-like spicules.

The Stiitzbiindel is well developed, one of its spicules may reach a length

of 3-2 mm. and project for a considerable distance beyond the polyp.

Cortical spicules ; (n) In the stem there are numerous spindles either

curved or straight with numerous blunt spines on the surface. They may be

divided into two groups, the smaller averaging about OS mm. in length, the

larger about 2 mm.
(fj) In the stalk there are spindles, clubs, three- and four-rayed forms and

numerous irregular globular forms, all of which bear numerous regularly

arranged prominent rough warts. There are in addition a number of forms

which vary from flattened spindles to discs, and some roughly triangular flat

plates which show a marked striation on the sui'face and are entirely free from

warts or spines of any description. The spindles average about 1 4 mm. in length.

Fig. 28. D. pentagona.
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Canal-wall spicules : (a) In the stem the spicules are similar to the

spicules of the cortex of the stalk, but differ in having fewer rough warts. The

si)indles average about 1
-J nun. in length and 0'2S mm. in breadth.

(//) In the stalk the spicules are similar to those of the canal walls of the

stem, and in addition there are numerous spindles, three- and four-rayed forms,

discs and plate-shaped spicules which are very flat, show a striated surface, and

bear few or no spines. The stalk canal-wall spicules show every phase between

blunt spines and simple warts.

Colour—The stalk, stem and branches are white ; the twigs and polyp-stalks

yellowish-white to l)rownish-red, white on the flattened lower branches ;
the

polyps white.

Locality : Andamans.

Dendronephthya merguiensis, Henderson.

The colony is small, measuring about 4o cm. in height and about 3 cm. in

maximum width, much flattened, oval in outline, delicate in appearance.

The stalk is 1 -8 cm. in height, nearly one-

half of the total. It is very delicate but

somewhat rigid, stringy in appearance. It

gives off at its lower end a number of slender

stolons and has its upper portion partly hidden

by the reflexed lower branches.

The polyparium is much flattened and of

regular oval outline, the long axis of the oval

and that of the stem corresponding. From the

lower end of the stem a number of small

bi'anches are given off, then two larger branches

are given off almost at right angles a little above

this, at slightly different levels on opposite sides

of the stem and in the same plane. There is no

more branching until a little below the apex of

the colony, where the stem divides into two main

portions which diverge so as to form almost a

right angle between them. All these branches

are cylindrical in form, and from their surface

and the whole stem surface smaller branches are given off which by dividing

once, or by repeated divisions, give rise to the short, thick twigs on which

the polyps are borne. The lower branches are flattened, leaf-like structures

which are reflexed and almost surround the stalk, in collar-like fashion, leaving

two small free spaces ; above each of these rises a small branch which shows a

slight flattening.

Fig. 29. D. merguiensis.
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The polyps stand in small groups of six individuals on short stalks, the

longest stalk measuring about 1 mm. in length. The individuals of a bundle

do not diverge very much. The polyps are somevrhat flat, measuring on an

average 072 mm. in height and 078 mm. in breadth. They are placed at an

obtuse angle on the stalk. The polyp-spicules are arranged in the following

manner : Two to three pairs of spicules may meet at an angle or be practically

horizontal, then above these one pair of converging spicules arises, one of which

is larger than the other and projects beyond the polyp. Between adjacent pairs

but always near the smaller of the two spicules lies another spicule of about

half the size. The polyp-spicules are spindles with few simple spines, and

measure O'SO mm. in average length, the longer of the up})ermost pair reaching

0'42 mm. and projecting 0'12 mm. Closely packed together on the aboral

surface of the tentacles are two rows of flat, toothed spicules.

The Stiitzbiindel is well developed ; one spicule may reach a length of 3 "3 mm.
and may project 072 mm. beyond the polyp, but usually it is not so pronounced.

Cortical spicules : (n) The stem contains long, slender spindles, either

straight or slightly curved, and sparsely covered by small spines regularly

arranged. They measure from 0'9 to 24 mm. in length and from 006

to 015 mm. in thickness. They are more or less regularly transverse in posi-

tion on the stem and main branches.

(fi) Those of the stalk are slender spindles with prominent blunt warts,

and smaller, smoother, irregulai* spindles. They measure on an average 1 mm.
in length and 01 2 mm. in thickness.

Canal-wall sj^icviles : {a) The stem has spindles, usually straight or

slightly curved, stringy in appearance, and practically without protuberances.

They average 0*42 mm. in length. There are also smooth, flat spindle- to star-

shaped forms.

(b) Those of the stalk are similar to those of the stem, and in addition

there occur a few three-rayed forms. The spindles differ, however, in having

more numerous and more prominent spine-like protuberances, and average about

072 mm. in length.

Colour—The colony generally is white ; exceptions are, polyp-spicules,

tips of the twigs, and little patches here and there on the edges of the flattened

branches, which are pale lilac, while a more distinct tinge of the same is seen

in the polyp-stalks.

Locality : Forrest Strait, Mergui Archipelago.

Dendronephthya crystallina, Henderson.

The specimen is pear-shaped, regular in outline and somewhat flattened

in one plane. It measures 43 cm. in height and 3-9 cm. in maximum width.
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Fig. 30. D. crystallina.

The stalk is short, and the long axis of the polyp-bearing portion stands at an

angle to the stalk.

The stalk is short, measuring 1'2 cm. in length, somewhat thick and rigid,

and gives off fi'om its base and for a

short distance up the side numerous

stolons to which are attached frag-

ments of shells and grains of sand.

The polyparium is pear-shaped

and slightly flattened in one plane, and

consists of a number of branches which

rise almost at a right angle to the

stem. The stem rises for a short dis-

tance entire, and then gives off a large

branch on each side in the plane of

flattening. Slightly farther up it gives off a second large branch on one side

also in the plane of flattening. The larger branches rise at an angle which

approaches a right angle, and give rise by repeated divisions to the small

twigs which bear the polyps. Over the surface of the stem and branches

smaller branches arise, which either bear the polyps themselves or give rise by

division to the polyp-bearing twigs. Two of the lowest branches are leaf-like,

flattened and reflexed, and almost surround the stalk, leaving two open spaces

between the edges of their base of attachment, in which small ordinary

branches with a rounded stem are found.

The polyps are arranged in small groups of five to six, two or three of

these being grouped together to form larger bundles. On the edge of the

flattened, leaf-like branches the polyps occur singly or in small groups. The

polyps are low, shallow, cup-shaped, measuring 0'4 mm. in height and 064

mm. in breadth. Each polyp sits at a right angle on a stalk which measures

on an average 08 mm. in length. The polyi)-spicules are arranged in eight

double rows, in each of which there are five pairs of converging spicules. The

upper pair in each row projects for a short distance beyond the polyp, and in

the space between the double rows there are one or two pairs of short, thick

spicules which run parallel to the sides of the adjacent double rows. The

spicules are flattened spindles, either curved or straight, with minute spines on

their surface. They measure on an average 024 mm. in length and 0032 mm.

in breadth ; the projecting spicules, however, may reach a length of 0'4 mm.

On the aboral surface of each tentacle there are two rows of small, flat, blunt

spicules, arranged in bluntly converging pairs with their apices directed towards

the distal end of the tentacles.

The Stiitzbundel is well developed, and consists of a number of large

spicules which form a support for the polyp-stalk. The spicules may reach a
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length of 2"8 mm. and one may project for a distance of IB mm. beyond the

polyp-head.

Cortical spicules : (a) In the stem the spicules are curved or straight

spindles which often divide at one end into two or three branches or prongs

which usually lie in close contact throughout their length. They are trans-

parent, but the majority have a central axis of various shades of light-brown to

brownish-i)ink. They measure up to 24 mm. in length and 0"1(3 mm. in breadth.

(b) In the stalk sjDindles, three- and four-rayed forms and numerous irregu-

lar forms are present, all of which are thickly covered by simple or branched

spines. The spindles are either straight or curved and have the spines specially

developed on one side, either running the whole length of the s})icule or con-

fined to a short tract on the side. They measure up to 136 mm. in length and

0"14 mm. in breadth, of which 01)*J4 mm. represents the length of the spines.

The three- and four-rayed forms have in the centre an X-shaped marking. On
the rays there are numerous large spines and in several cases one ray is more

or less rudimentary.

Canal-wall spicules : (a) The spicules of the stem are represented by a

very few small simple rods and three-rayed forms, and in addition by numerous

small disc-like bodies. The rods measure up to 0'1(3 mm. in length and 0"0075

mm. in breadth.

{/)) In the stalk the spicules are represented by numerous small disc-like

bodies.

Colour—The stalk, stem and lower parts of the primary branches are

translucent ; the upper parts of the branches, twigs and polyps are purple ; the

tentacles translucent.

Locality ; Unknown ; Marine Survey.

Dendronephthya andamanensis, Henderson.

This species is represented by a single specimen which measures 5-5 cm.

in height and 3 "8 cm. in breadth. The exact shape of the polyp-bearing portion

cannot be accurately determined, as the tips of the two upper branches are

wanting.

The sterile stalk is long, 4 cm. in length, faii'ly thick and rigid, and gives

off from its base a few slender stolons, and also one or two at a distance of

1"5 cm. from the base.

The polyparium is flattened and oval in form. From the lower part of

the stem a few flattened branches are given oft', and then the stem divides

immediately into three cylindrical main jjortions, or rather gives off partly from

its lower portion and partly from the upper surface of the flattened branches

two main branches and then bends slightly to one side itself. From the surface
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of the priiK'iiial branches, smaller cylindi-ical Itranches are given off which by

division give rise to the polyp-liearing twigs. Two of the lower branches are

flattened, leaf-like structures, one of which, much larger than the other, almost

surrounds the stem with its broad base, while the

other with its smaller base fills up the remaining

space, leaving only two small free spaces between its

edges and the edges of the other. They are reflexed

and form a collar to the upper part of the stalk.

The polyps are arranged in small groups of four

to eight on widely divergent stalks, and singly or in

small groups on the edges of the flattened branches.

They are low and oval in shape, and are placed at a

right angle on the stalks (2 mm. long), and average

0-5o mm. in height and 0-(5(} mm. in breadth. The

polyp-spicules are arranged in the following manner

:

The lower polyp-spicules are either arranged horizon-

tally, or there are three pairs of spicules which meet

at an obtuse angle ; then a ring of horizontally placed

spicules three deep ; surmounting this are eight points,

each consisting of two or three converging spicules

which project beyond the polyp. (3f these converg-

ing spicules one is much larger than the other, or

others, for it is often opposed by two. In the space

between the adjacent points there lie two smaller

spicules of about 015 mm. in length which are parallel

to the converging spicules, one lying usually close beside the larger projectnig

spicule. The lower polyp-spicules average 0'33 mm. in length, the upper con-

verging spicules measure about 0'45 mm. and project from 0*24 to 0'3 mm.

beyond the polyp. On the aboral surface of each tentacle there are two rows

of small rod-like spicules.

The Stiitzbiindel is well developed, and has one oi" two .spicules projecting

beyond the polyp, and sometimes the tip of a third may also be seen. These

spicules measure aliout 2'8 mm. in length and project for a distance of (J"84 mm.

Often the Stiitzbiindel is not so well developed, but this is undoubtedly a

younger stage. The arrangement of the spicules on the polyp-stalks is worthy

of notice. Along the ventral side there is a dividing line, and from this the

spicules are regularly arranged obliquely and transversely, sloping towards the

tip on each side.

Cortical spicules : (a) In the stem there are long spindles with numerous

regularly arranged rough warts. They are either straight or curved, often

with a bifurcation at one end, and vary from 0'42 to 3'0 mm. in length and

Fig. 31. D. andamanensis.
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from 0"04 to 021 mm. in breadth. There are also some smaller spindles with

very few and simple thorns.

(b) In the stalk there are long, curved or straight spindles with very

regularly arranged prominent and often branched warts. They sometimes

give ort' a short branch about the middle of one side, and vary in length from

03 to '24: mm. and in breadth from 0'12 to 0-21 mm.
Canal-wall spicules : (a) In the canal walls of the stem there are spindles

with numerous regularly arranged prominent warts on their surfaces. They

vary in length from 09 to 1"2 mm. and average about Olo mm. in breadth.

In addition there are a few spindles, stringy or pitted in appearance, with few

protuberances or none, and averaging about 27 mm. in length and 03 mm.

in breadth.

{/>) In the stalk there are curved or straight spindles, with numerous more

or less regularly arranged branched warts on the surface, a few clubs and a

number of iri'egular star-shaped forms, all bearing rough warts similar to those

on the spindles. In addition there are flat, smooth spindle-shaped to star-shaped

forms. The spindles average about 1 mm. in length and 0"15 mm. in breadth.

Colour—The stalk is yellowish in its lower portion, yellow-white above

;

the stem and principal branches white with a tinge of yellow ; the smaller

branches and twigs yellowish : the polyp-stalks and polyp-spicules rose-coloured
;

the tentacles white.

Locality ; Andamans.

Dendronephthya persica, Henderson.

The specimen is large, measuring (3 cm. in height and almost 5 cm. in

maximum width. The stalk is short and the polyp-bearing portion is greatly

flattened in one plane and fairly compact in appearance.

The stalk or trunk is about 1 cm. in length, and has its upper portion

hidden by the reflexed flattened branches. It is thick and nuich wrinkled

and has a flat base of attachment from the edges of which a few stolons are

given off.

The polyparium is regularly oval in outline, compact in appearance, and

consists of a number of branches of about equal length. From the lower part

of the stem a few small branches are given off, and then above this two

branches are given off' in the same plane, at slightly different levels on opposite

sides of the stem. Of these branches one is much larger than the other, and

above their origin there is no division of the stem into main branches. The

lower branches are flattened, fold-like or leaf-like structures, two of them being

much larger than the rest, and almost surrounding the stem, leaving only a

small free space between the edges. In the free space on one side two small
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branches with cylindrical lower portion and flattened umbrella-like upper

portion arise and fill up the si)ace ; in the other free space there is only a single

branch similar to these two. From the upper surface of the flattened folds and

partly from the stem there arise two cylindrical branches which stand at an acute

angle to the stem, and are of considerable

size. From the surface of the stem and

larger branches smaller branches are

given off at right angles to the surface

;

these are cylindrical^ and by repeated

divisions give rise to the polyp-bearing

twigs. At the point of their first division

a slight flattening occurs, and in most

cases this is continued throughout all the

divisions.

The polyps are arranged in small

groups of four to eight, and stand on

stalks which measure up to '1 mm. in

length. They are more or less divergent,

but this is partly concealed by the young

polyps, and thus the arrangement ap-

proaches that of the TJttibcUaUe. On
the edge of the flattened branches the

polyps occur singly or in small groups. They are low and rounded, measuring

0'48 mm. in height and 0'7"2 mm. in Ijreadth, and are placed at right angles

to the stalk, but at times seem to be at an acute angle owing to the head being

slightly more bent down. The spicules are arranged in the following manner :

about two pairs of polyp-spicules converge, then comes a girdle of horizontally

placed spicules three to four deep, and above this rise eight points each con-

sisting of one pair of acutely converging spicules which are unequal in length,

and project for a considerable distance beyond the polyp. A third spicule is

often present and lies usually parallel to the smaller of the two. The two

projecting si)icules run almost parallel, diverging only near their base where

they are sharply bent, and in the space thus foiined between their bent portions

and the horizontally placed spicules, there may be a small curved spicule with

the convex side upwards. Another spicule occurs in the spaces between the

points. The lower polyp-spicules measure about 0"25 mm. in length, while

the upper projecting spicules average about 0"6 mm. in length. On the spicules

numerous thick blunt spines occur at right angles to the surface, but on the

projecting portion of the spicule they are directed obliquely towards the tip.

On the aboral surface of each tentacle two rows of densely crowded flattened

toothed spicules are present.

Fig. 32. D. persica.



62

The Stiitzbiindel is markedly developed, the larger projecting spicule giving

the colony a spiny appearance, and making it decidedly prickly to the touch.

The spicule may reach a length of 4'8 mm. and project for a distance of 1"2

mm. beyond the polyp.

Cortical spicules : {i/) In the stem the spicules are arranged transversely,

but become longitudinal in the smaller branches and twigs. They are spindles

either curved or straight, and closely covered by regularly arranged rough warts
;

they vary from 06 to 2"7 mm. in length and from 006 to 0'36 mm. in breadth.

In addition there are smaller spindles and three-rayed forms, somewhat stringy

in appearance and with fewer and simjjler protuberances.

{/)) In the stalk there are spindles, clubs, irregular three- and four-rayetl

forms, globular forms and irregular spindles. All are thickly covered by very

rough or branched warts, and in addition on many spindles and other forms

alike there are very long branched thorns. The spindles measure from 027 to

092 nun. in length and from 009 to 0'25 mm. in breadth. In addition there

are a few spindles much smaller in size, with fewer and more s})ine-like [)ro-

tuberances, and with a striated surface.

Canal-wall spicules : ((/) In the stem there are small, flat, smooth spindle-

to star-shaped forms and more irregular stars.

(/>) In the stalk the spicules are slightly larger than in the stem, and are

irregularly branched, flat and practically smooth forms, triangular foi-ms and

irregular stars. They have an average length of 30 mm. and a breadth of

0-18 mm.
Colour—The whole colony is dirty greyish-white.

Locality : Persian Gulf.

Dendronephthya dichotoma, Henderson.

The colony is distinctly divaricate in type ; the shape is that of a bush,

and the outline a regular oval, the long axis of the oval being at an angle to

the main stem. It measures about 9 cm. in height and about 7 cm. in breadth.

The short, stout stalk measures about one-half of the total length ; its

upper part is concealed by reflexed flattened branches ; it is granular in appear-

ance, gives off at its lower end a number of short, blunt stolons, and has an

outer coating of large, rough spicules for a short distance up from its lower

end.

The polyparium is large and obliquely oval in shape, and is formed in the

following manner : The main stem gives off flattened, leaf-like branches, con-

tinues for a short distance entire, and then divides into two main portions one of

which again divides into two main branches. From the surface of the main

stem and branches smaller branches are given ofl' more or less at a right angle.
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and these again divide in a roughly dichotomous manner into smaller branches

or twigs which bear the polyps. The arrangement of the leaf-like branches is

noteworthy— both are very large and form a collar almost surrounding the

stem, leaving only two small spaces, at each of which a much smaller branch

arises at a slightly lower level ; but

these smaller branches, although ap-

pearing leaf-like owing to their flat

upper portion, have an almost cylindri-

cal lower portion, in contrast to the

two larger branches whose origin is

almost as broad as the flattened portion

and which may be called well-developed

folds of the outer siuface. Smaller

branches are given off from the upper

surface of these, as from the stem and

its main branches.

From the ends and sides of the

twigs and from the edges of the

flattened branches the polyps arise in

small bundles of three to eight indi-

viduals and are placed on widely

diverging stalks. The divaricate nature

of the bundles tends to be masked

by young polyps which arise at the base of a polyp-stalk or in the angle be-

tween two stalks. A noteworthy feature is that there are apparently two

kinds of polyps, (i) a larger with very well-developed Stutzbundel, and (ii)

a smaller, with a weak Stutzbundel or with none. This apparent dimorphism

is simply due to the juxtaposition of adult and young polyps. The polyps are

small, measuring on an average 0'45 mm. long and 0'45 mm. broad, and are

placed practically at a right angle on the stalk, which is slightly less than

1 mm. in length. The polyp-spicules are arranged in eight double rows in each

of which there are five pairs of converging spicules, one or both of the

uppermost pair being longer, and, especially in the lateral rows, projecting be-

yond the polyp-head. The lower spicules are 030 mm. long, while one or both

of the uppermost pair may reach a length of 1 mm. and project for a distance

of 06 mm. All these have short, simple, regularly arranged thorns, which on

the projecting tips show a tendency to upward direction.

The Stutzbundel spicules are enormously developed and form a shield for

the back of the polyp-stalk. They are usually four to five in number, one of

which is generally especially long ; the longest may reach a length of 4 mm. and

a breadth of 0"18 mm. and project for a distance of 1-2 mm., but the average

Fig. 33. D. dichotoma.
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length of the prominent spicule is about 3 mm. with a projection of <)<i mm.

In most cases a second spicule projects ; this is best seen among the younger

polyps, but it occurs in most of the others also.

Cortical spicules : (a) Those of the stem are spindles, almost always slightly

curved and thickly covered by rough prominent warty protuberances. They

vary in length from 054 to 4-5 mm. and in breadth from 0039 to OOS mm.

They are quite visible to the naked eye, and form a rigid armature. Some of

the smaller have simple spiny protuberances. The spicules lie oblifjuely trans-

verse on the main stem and branches, but are almost perfectly longitudinal

on the smaller branches and polyp-stalks.

(i^) In the stalk there is a much greater variety of spicules. In addition to

long spindles similar to those of the stem but with simpler warty protul)erances,

there are short thick clubs with rough warts, others with foliar expansions at

one end, short thick spindles with a foliar expansion about the middle of one

side, small roughly spherical bodies with rough warts, incipient three- and four-

rayed forms, and other very irregular forms. The arrangement produces a

markedly granular, one might almost say a pebbly appearance, which is broken

only here and there by a few large spindles apj)earing on the surface. The

spicules vary much in size ; some average measurements are : longer spindles,

3 mm. in length ; clubs, 0o5 mm. x 0"25 mm. ; spintlles with foliar expansion,

07 mm. X 030 mm.
Canal-wall spicules : (a) The stem contains spindles, either straight or

considerably curved, and covered either with rough warts or with spines. There

are also many very small smooth spicules varying in shape from flattened rods

with prominent spines to branched forms of the same, and three-rayed forms.

The large spindles are from 0'65 to 4'5 mm. long and from 00(3 to Oti mm.

broad ; the three-rayed average 0"6 mm. x 0"36 mm. ; the small spicules are

up to 0105 mm. in length.

{/>) Those of the stalk are large spindles, either straight or curved, small

clubs, three- and four-rayed forms and incipient four-rayed forms. Most of these

are characterised by a thick coat of very rough warty protuberances, while a

few are not so thickly covered and have simpler jjrotuberances.

Colour—The stalk, stem and branches are white ; the polyps brick-red,

although a tinge of yellow is visible in some parts of the smaller branches and

in the polyp-stalks.

Locality : Ganjam Coast, 15-25 fathoms.

Dendronephthya ganjamensis, Henderson.

The colony is bush-shaped and consists of a short stalk and two main

branches. It measures 7 cm. in height and 6 cm. in maximum breadth.
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The stalk 1ms hccn considerably <laniago(l, l)iit i.s short, thick, rigid,

leathery in texture, somewhat granulai' in appearance and gives off a few

stolons. Its upper portion is hidden by reHexed branches.

The polyparium has been cut and it is diHicult to determine its original

shape. It is Hattened in one plane and consists

of two main portions, each of which has a

somewhat bottle-brush appearance. From the

lower part of the stem a few branches are given

off; above this the stem may be considered

either to divide into two main portions, or to

give off at one side, at an angle of 45° to itself,

a large cylindrical branch which has had a

strong development. This point is rather diffi-

cult to determine as the stalk and stem have

been split up for a considerable distance on one

side, but the latter alternative seems the more

probable. From the surface of the main stem

and branch small cylindrical bi'anches are given

off in every direction, which by repeated

division give rise to the polyp-bearing twigs.

The lower branches, three in number, are

flattened, two of them being leaf-like, and

almost surrounding the stem, leaving only two

small spaces, in one of which, at a slightly

lower level, a small branch arises with cylin-

drical lower part and flattened upper umbrella-

like portion, the concave side being uppermost,

a corresponding branch would have been found at the other open space had

the stalk and lower part of the stem not been destroyed by a long cut.

The lower branches, being reflexed, form a collar which hides the upper part

of the stalk.

The polyps are arranged in small groups of three to seven individuals each,

but five is the commonest numbei'. The polyp is placed on a stalk about 1 mm.
l(jng. The stalks of a group diverge considerably in all parts of the polyparium.

The polyps, which measure about 06 mm. in height by 0"6 mm. in breadth, are

placed on the stalks at an obtuse angle. The polyp-spicules are arranged in

eight double rows of from six to seven pairs of converging spicules each. One
of each ujjpermost pair may be much larger and have one spicule projecting

far beyond the polyp. The lower polyp-spicules measure on an average 0-33

mm. in length, while the large i)rojecting spicule may reach a length of 0-90

mm. and project a distance of 0-30 mm. This large spicule is paired with a

9

Fig. 34. D. gaajamensis. .

It is more than probable that
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spicule of about 0'30 mm. In average length. The.se spicules have regularly

arranged simple spines which on the projecting part of the large spicule are

directed towards the tip. On the aboral surface of the tentacles two thickly

crowded rows of small, flat, irregularly toothed spicules are present.

The Stiitzbvindel is well developed ; one or two of the spicules may reach

a length of 4'2 mm. and may project 1'2 mm. beyond the polyp-heads. On
many polyps, however, the Sttltzbiindel is much less pronounced.

Cortical spicules : (a) Those of the stem are huge spindles either straight

or curved, thickly covered with regularly arranged rough or branched warts.

They vary much in size, measuring from 0'48 to 8"5 mm. in length and from

009 to 0'(3 mm. in thickness. In addition there are small spindles with fewer

and simpler warts or spines. The arrangement of the sjncules on the main

stem and branches is irregularly transverse, while in the smaller branches and

twigs it is almost perfectly longitudinal, giving a very firm support to the

whole colony.

(h) The stalk contains thick spindles, rods, clubs, oval and globular forms.

The spindles are either straight or curved, and measure from 0:3 to 24 mm. in

length and from 0"12 to 0'36 nun. in breadth. In addition there are a few

more irregular forms. All are thickly covered with regularly arranged warts

which are usuall}" branched.

Canal-wall spicules : (a) Those of the stem are large spindles measuring

from 030 to 36 mm. in length and from 0*12 to 07H mm. in thickness.

{//) In the stalk are large spindles, three- and four-rayed forms, and a very

few tripods. The spindles may be straight, curved, or much bent, often forming

a shallow V-shape ; the three-rayed forms are large and have long rays ; the

four-rayed might be called irregular three-rayed with one ray branchetl ; the

longest ray of the tripod rises at right angles to the others. Many of the

s[>indles show a short branch and are often toothed or much branched at one

end. They are all thickly covered with rough, usually branched, warts. Spindles

average 30 mm. x 042 mm. ; three-rayed, 2-1 mm. x 12 mm., the rays averag-

ing about 0'42 mm. in thickness; four-rayed, 2'4 mm. x 15 mm. In addition

there are small, flattened, irregular spindle-shaped and rayed forms.

Colour—Stalk, stem and branches white, the smaller branches show a

tinge of yellow ; twigs yellowish, with scattered pink spicules
;
^lolyp-stalks

pink
;
polyp-spicules pink ; tentacles white.

Locality : Off Ganjam Coast, 35 fathoms.

Dendronephthya longispina, Henderson.

The specimen is distinctly divaricate, and measures 5 6 cm. in length and

5"2 cm. in maximum breadth.
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The stalk is short and thick, measuring 13 nnn. in length, and has a broad

base of attaelnneut. It is graniilar in texture, but there is a series of larger

sj)ic'ules more or less regularly arranged on the surface, giving it a peculiar

stringy appearance. Its upper portion is

hidden by reflexed lower branches.

The polyparium is regular in outline,

roughly four-sided in shape, and greatly

flattened in one ])lane. The lower branches

are Hatteued, leaf-like or ridge-like struc-

tures. Two of them are very large, prac-

tically surrounding the stem, their free

ends overlapping where they meet. They

are reflexed and form a collar to the

upper part of the stalk ; they have broad

bases of insertion which leave two very

small spaces between them ; directly

above this space at each side there arises

a small branch, flattened in its upper, but

more rounded in its lower portion. Al-

most immediately above this the stem

gives off two large branches, and after

rising for a short distance entire, divides

into two large branches. These four large primary branches repeat the structure

and branching arrangement of the stem, though in a less marked degree. At

the base of one of the two lower primary branches there is an arrangement of

flattened, leaf-like branches similar to those on the stem, though rather less

developed. From the upper surface of each of the largest lower .flattened

branches a small branch is given off which repeats the structure of a large

primary branch. All over the surface of the stem and primary branches

small secondary branches arise at an angle which is practically right, and by

their division give rise to the twigs on which the polyps are placed.

The polyps are arranged in small groups of three to five, on widely diverg-

ing stalks, the appearance of the colon}- thus becoming very open. On the

leaf-like branches the polyps occur singly on the edge or in small groups on the

upper surface. It is difficult to determine the exact number of some groups as

there is often a polyp standing directly in the angle formed by two polyp-bear-

ing twigs. The heads, low, oval, 056 mm. high, 064 mm. broad, are placed at

an obtuse angle on a stalk which may be 2o mm. long, but which varies con-

sideral)ly in length. The spicules are arranged in the following manner : There

are eight double rows of spicules ; in each double row at the base of the polyp

there are two pairs of converging spicules ; then comes a ring of two rows of

Fig. 35. D. longispiua.
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transverse spicules ; between the double rows, directly below the transverse

spicules, lie two curved spicules, concave side upwards ; above the ring of

transverse spicules rise eight points each consisting of at least one pair of con-

verging spicules, of which one is much larger and projects considerably ; in

addition there is a single curved spicule lying between adjacent upjjerniost

pairs and so placed that it appears to strengthen the basal attachment some-

times of the larger and sometimes of the smaller. The converging i)air run

practically parallel for a considerable distance, and in the divergence at their

base there is sometimes an extra spicule which lies close to and runs parallel

to the basal portion of the larger spicule. The spicules are flattened curved

spindles from 016 to 030 mm. long and averaging 0017 mm. in breadth. The

projecting spicule may measure up to 1 mm. in length and may project for a

distance of 0"48 mm. beyond the polyp-head. On the aboral surface of each

tentacle there are two rows of smooth flat rods, the inner ends of which alter-

nate more or less regularly with one another, being thickly crowded together.

They have an average length of 01)21 mm.
The Stutzbundel is modei'ately developed and consists of a number of

spicules which measure about 2 mm. in length. One projects for a short dis-

tance beyond the polyp.

Cortical spicules : (a) In the stem there are slender spiny spindles straight

or curved, varying from 0'04 to 2'9 mm. in length.

(b) In the stalk there are slender spindles straight or curved, thickly

covered by spines, irregular three- and four-rayed forms and a number of

irregular forms with prominent irregular or branched spines ; there are also

smoother, flattened forms with a few blunt spines. Spindles vary from O'2-l to

2'4 mm. in length and from 0'032 to 0'176 mm. in breadth. The rayed forms

may reach a length of 04 mm. The irregular forms are irregular clubs or

spindles with a large number of prominent spines aggregated at one end. The

small, smooth forms vary in length from 0"064 to 0'16 mm.
Canal-wall spicules : (a) Those of the stem are similar to those of the

stem coi'tex, and in addition there is a number of irregular forms with rough

spines. Spindles may reach a length of 00 mm. and a breadth of 0112 mm.

(/>) Those of the stalk are smooth, flattened, three- and four-rayed forms,

numerous irregular branched forms, and a number of spindles straight, curved, or

irregularly sigmoid, with pointed or blunt ends. On the surface of each spicule

there are scattered a few inconspicuous smooth rounded warts or blunt spines.

Spindles may reach a length of 0*64 mm. and a breadth of 008 nun. The rayed

forms have a maximum length of 0560 mm.
Colour—The larger spicules of the stalk are opaque white in the central

portion, otherwise the stalk appears greyish-white ; stem and branches greyish

-

white ; polyp-stalks and heads light cinnamon-brown.

Locality : Andamans.
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Dendronephthya arakanensis, Henderson.

A large specimen measuring 8 cm. in total height and about 6 cm. in

greatest width.

The stalk is thick and flabby, and about 3"o cm. long; it is granular in

appearance and shows slight traces of stolons at the base ; its upper portion

is hidden by reflexed flattened branches.

The polyparium is regular in outline, oval in shape and greatly flattened

in one plane. It is compact in appearance and has an almost unbroken surface,

the numerous branches standing in close contact with one another. Several

large branches are given ott' in the plane of flattening, arranged in pairs on

opposite sides of the stem. The two lowest branches are flattened, leaf-like

structures which i)ractically surround the stem ; they are reflexed and com-

pletely hide the uppermost third of the stalk. From the upper surface of each

and partly from the stem a large ordinary branch is given off'. All over the

surface of the stem and larger branches small secondary branches are given off

which by repeated division give rise to the polyp-bearing twigs.

The polyps are arranged in small bundles of five to ten, seven and eight

being most usually met with, and may
occur singly or in small groups on the

edges of the flattened branches. They

are roiindish, 048 mm. high, 0"64 mm.
broad, and are placed almost at right

angles on the long stalks which mea-

sure about 1'2 nun. The spicules are

arranged in the following manner : At

the base of the polyp there are one to

two pairs of converging spicules ; then

there is a ring of horizontal spicules

about three deep, and above this rise

eight points in each of which there is

one pair of large spicules, one being

slightly longer than the other and

projecting
; occasionally a third spic-

ule is found lying alongside one of

this jtair. The lowei' polyp-spicules

average 0-22 mm. in length, the upper 04 mm. They are spindles with regu-

larly arranged spines which on the projecting part are directed obliquely to-

wards the tip. On the aboral surface of the tentacles there are two rows of

small rod-like .spicules.

The Stiitzbundel is Avell develoijed, and consists of a numlier of spicules

one of which may reach a length of 12 mm. and project a distance of 06 mm.

Fig. 36. D. arakanensis.
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Cortical spicules : (a) Those of the stem are spindles, straight or curved,

averaging about 0-48 ram. long, with regularly arranged simple spines ; also a

few irregularly branched, flat, smooth, striated forms.

(b) Those of the stalk are short, thick spindles, which average about 0-30

mm. in length, clubs, tripods, discs, three-rayed and globular forms, and

numerous irregular forms including variously shaped twins.

Canal-wall spicules : {a) In the stem there are numerous smooth, flat,

spindle- to star-shaped forms with toothed edges.

(b) Those of the stalk are similar to the preceding.

Colour—Stalk greyish ; stem, main branches and lower parts of secondary

branches pinkish-grey
; upi)er parts of branches and twigs brown

;
polyps

yellowish-brown.

Locality : Arakan Coast, 13 fathoms.

Dendronephthya delicatissima, Henderson.

This species is represented by a beautiful specimen which measures 5 1 cm.

in height and has a maximum breadth of 47 cm. The colony is remarkable for

its fine contrasting colours.

The stalk is of medium length, being 2'5 cm.

long, and is rigid. The base is slightly broken, but

it is almost certain that it was broad. It is thrown

into a number of furrows and ridges, and its upper

portion is partly concealed by reflexed lower branches.

The polyparium is compact, bluntly oval in

shape, and shows a slightly greater growth in one

plane ; it is D-shaped in section in the lower part.

It consists of a number of main branches which arise

from the stem on all sides, and three portions into

which the stem finally divides, and which give the

apex a blunt, roughly triangular shape. The majority

of the main branches arise from the stem almost at

right angles. Two of the lowest branches are flat-

tened, leaf-like structures almost surrounding the

stem, leaving two small free spaces, in one of which

there is a small branch with cylindrical lower and

flattened upper portion. All the branches are flattened out in the upper

portion and then break up into lobes on which the polyps are borne.

The polyps are arranged in grou])s of three to ten, and are placed, at a

right angle or little more, on stalks which may reach a length of 1-5 mm. They

are low, oval bodies, 32 mm. high and 64 mm. in maximum width. The

Fis. 37. D. delicatissima.
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spicules are arranged in eight double rows, each of live [)airs of converging

spicules, the uppermost pair of each row projecting beyond the polyp. The

spicules are flattened spindles, straight or curved, with numerous small spines.

The lower spicules measure 0'24 nun. in length and 0016 mm. in breadth, while

the upper projecting spicules have an average length of 04 mm. and breadth of

0"032 mm. On the aboral surface of each tentacle there are three rows of small

spicules placed transversely.

The Stiitzbundel is well developed, consisting of a number of large spicules

which may reach a length of 37 mm. and a breadth of 024: mm. ; they may
project for a distance of loH nun.

Cortical spicules : {a) The stem has spindles, curved or straight, with

numerous rough warts all over the surface. Several show a bifurcation at one

end antl the smaller have spines rather than warts. They are from 016 to 3'2

mm. long and from 0'032 to 0*36 mm. broad. They form a complete casing for

the stem and branches.

(A) The stalk contains thick spindles, straight or curved, three- and four-

rayed, and numerous irregular forms. All are thickly covered by rough or

branched warts. Spindles are from 016 to 16 mm. long and from 008 to 024
mm. broad ; they are often slightly club-shaped. The three-rayed forms seem

in many cases to be simple spindles with a great development of a spine on one

side ; they measure up to 064 mm. from tip to tip.

Canal-wall spicules : {(t) In the stem there are thick spindles, straight or

curved, from 0'64 to 24 mm. long, fi'om 016 to 045 mm. broad, and thickly

covered by rough or Itranched warts.

{/)) In the stalk there are spindles from 0"64 to 2"4 mm. long and from

0"16 to 0"48 mm. broad ; three-, four- and five-rayed forms varying in length from

04 to 16 mm., and a few irregular forms. All are covered by numerous rough

and branched warts. The spindles have very often a number of small branches

which arise in no set order on any part of the surface ; several of them have at

one end three short branches in tripod arrangement.

Colour—Stalk, deep red in the lower part, gradually becoming lighter to-

wards the top ; stem a beautiful golden yellow ; branches white ; twigs, polyp-

stalks and polyp-spicules a bluish-pink.

Locality : Andamans.

DIVISION UMBELLAT.E.

Dendronephthya umbellulifera, Kiikenthal.

A magnificent white colony 25 cm. high seems referable to this species.

From the base of the stem, which is 19 cm. long and 2 cm. in diameter, there

arise root-like processes, 1'5 to 2 cm. long, which are evidently adapted for
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securing the colony in mud or a bottom of a similar nature. Surmounting the

axis is a cauliHower-shaped head, 6 cm. high and 8 cm. in breadth. The first

branch arises about 18 cm. from the base, it is followed by another on the same

side, then come three at approximately the same level, one of which again gives

off a fairly large branch. These average 25 cm. in length and S mm. in diameter.

Numerous short branches or lobes springing from the main Iiranches bear the

polyps in umbrella-like clusters I'l cm. in diameter.

The stem and branches are very much wrinkled owing to the shrivelling of

the canal walls. There are very few spicules in the partition walls, but examina-

tion with a lens shows the outer wall to be covered with minute stellate bodies.

The polyps are non-retractile and are borne on stalks measuring 1-4 to 2

mm. in length. The anthocodiie are 1'25 mm. long and the tentacles when ex-

panded measure 1 mm. On the stalks the si)icules are arranged longitudinally,

some projecting beyond the base of the polyp like a jirimitive or pseudo-

Stiitzblindel. Very marked however are the eight double rows of spicules on

the anthocodite disposed "en chevron" and including a very small angle. The

same structure though not so definite occurs on the tentacles. Ova of enormous

size were present in great numbers in the anthocodia-.

Spicules :

—

(a) Those of the cortical wall of the main stem are apparently very diverse

in form, but the same general plan may be seen in them all, viz., from a central

point rays emanate, varying in number from two to six, and on the ends of these

rays there is a knob very irregular and covered with spines which are sometimes

simple but often branched. A common measurement is 01 mm. x 0-1 mm. but

smaller forms also occur.

(h) In the branches the same types occur but they are slightly smaller in

size.

(r) The spicules of the polyps are spindle shaped, covered with simple and

branched spines and in some cases warts. The following are common measure-

ments in millimetres :

—

Warty spindles, 0-6 x 003 ;
0-5 x 004.

Spindles with blunt sjjines, 055 x 0'04, the spines 001 mm. in length.

In the tentacles forms with branching spines occur, e.<j., 0"2 x 0'015
;
0"15 x

001, the spines being 002 mm. in length. Many of the spines are

themselves branched.

Locality : Ganjam Coast, 25 fathoms.

This specimen does not agree in every particular with Kiikenthal's descrip-

tion of £>. umheUuHfera, but the differences do not seem to be important. As

Kiikenthal points out, Pardi^povgodcx xtrtatu (Thomson and Henderson, " Ceylon

Keport," 1905, p. 277) may be included in D. wmbeUidifera if a margin be

allowed for individual variation.
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Dendronephthya pallida, Henderson, nee. Sp. pallida, Holm.

The eolony is small, measm-ing 4-5 cm. in height and 4-5 cm. in breadth,

with a very short stalk and a large polyparium, much flattened and nearly

circular in outline.

The stalk is very short, measuring only 1 cm., i.e., about two-ninths of the

total height ; it is granular in appearance and has many longitudinal ridges and

furrows, and numerous transverse wrinkles ; it gives

off a large number of very thin-walled stolons from the

base ; these may arise singly or a number may arise

from a blunt process ; they are very various in size.

The i)olyparium is large, much flattened, regular

in outline and compact in appearance owing to the

smaller branches being well developed. The stem

gives off at each side one main branch, continues for

a short distance and then divides into two principal

branches ; all the main branches rise at an acute

angle to the stem ; they remain relatively short, but

through numerous divisions give rise to the enor-

mously developed smaller branches. Many smaller

branches also arise from the main stem. The de-

velopment is well seen on the lower part of the stem

where a number of small blunt finger-like processes

rise which, when examined, show two polyps or more,

smaller heads appearing between larger ones.

The polyps are arranged in bundles of four to ten polyps, ten being the

commonest number, and all are raised more or less to the same level. They are

small, somewhat globular bodies, with an average height of 0() mm. and an

average breadth of 0'54 mm. ; they are placed on their stalks at an angle which

varies from right to obtuse. The spicules are arranged in eight double rows
;

in each lateral row there are seven to eight pairs of converging spicules, and in

the dorsal five pairs. They are small, flattened, curved or nearly straight spindles

.with numerous prominent spines, their average length being 019 mm. ;
none of

them project beyond the polyp-head.

The Stiitzbundel shows considerable variation in development within the

members of one group of polyps. It is well developed in some and projects

beyond the polyp for a considerable distance ; in others it is less marked, while

in the smaller it is scarcely noticeable. In the best-developed state it consists

of five prominent long spicules, one of which {projects beyond the polyp for a

distance of 0<) mm. and is usually about 3 mm. long. Very often a second

spicule projects slightly.

10

Fig. 38. D. pallida.
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Cortical spicules : (a) The stem has spindles, clubbed, pointed or blunt,

and usually curved, from 0-3 to 2 mm. long, and from 006 to 018 mm. broad.

They may either be simple or give off long spines at any part, but one of the

ends is usually divided into several prong-like portions which may themselves

be branched, and just above this there are usually one or two other processes.

The arrangement is irregularly transverse on the branches but becomes more

irregular on the twigs, giving the surface the appearance of chopped hay.

{/)) The stalk spicules are very numerous and various in form. There are

clubs, rods, cylindrical forms, rough three-rayed forms, and numerous small

very irregular forms varying from short spindles with whorls of huge spines to

irregular spinose bodies. All are covered with large spines. Clubs vary from

0"24 to 0"48 mm. in length ; the rods and the three-rayed forms are very scarce,

the majority of the spicules being of irregular form.

Canal-wall spicules : ('/) The stem spicules are for the most part small

flattened spindles often with attempts at branching, and showing peculiar ragged

ridges running more or less parallel to the length ; these are 0"06 to 0"36 mm.
long, and 01)18 to 0"025 mm. broad. There are also larger .spindles, which

may have a length of 06 mm. and a breadth of 0"09 mm., with the same ragged

edges, but also with a few pointed spines on the sides.

(i^) Those of the stalk are similar to the preceding, but are more varied

in shape and on the whole considerably larger. They are spindles, bent clubs,

three-rayed forms and flattened forms which vary from spindles to branched

forms. With the exception of the last-mentioned, all have a few prominent

simple spines. All show ragged ridges, and many of the curved clubs have

well-developed pointed spines on the convex surface. The spindles may reach

a length of 078 mm. and a breadth of 0'09 mm.
Colour—White generally, but here and there the Stutzbiindel spicules and

a few of the spicules of polyps and stalks are pale pink, or have a short pale

pink axis.

Locality : Ye, Burma.

Dendronephthya obtusa, Henderson.

The colony is rounded in form, oval in shape, and measures about 4"5 cm.

in height and 2 '5 cm. in breadth.

The stalk is about 2'5 cm. long, flattened, and by no means rigid. It

is granular in appearance, and incomplete owing to the absence of the basal

portion.

The polyparium is roundish, oval in outline, the long axis standing at an

angle to the axis of the stalk. From the lower portion of the stem small

branches are given off in two regular whorls. In the upper portion the
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branches have developed more strongly. Above this the stem ends in two

blunt conical processes, from the side of one of which a large branch is given

otf, the largest in the colony, which almost immediately divides into two. On
the tip of this conical process there is a faint indication of polyps, while on

the tip of the other there is the beginning of a small branch consisting of a

cluster of polyps. All the branches are cylindrical in shape, and give rise

directly or by repeated division to the polyp-bearing twigs. The stem itself is

slightly flattened in the same plane in which a slight flattening of the poly-

parium is found.

The polyps are arranged in groups of two to ten, and are placed at an

obtuse angle on stalks (about 1 mm. long) which diverge considerably. They are

oval in shape and average about 0[A mm. in height and 0'(36 mm. in width.

The polyp-spicules are arranged in eight double rows ; in the dorsal rows there

are four to six pairs of converging spicules, in the others five to seven pairs.

In every row one of the uppermost pair is slightly longer than its neighbour

and projects a very little beyond the polyp. The lower polyp-spicules average

about 02 mm. in length, the upper often measure 0"3(i mm. and project for a

distance of 012 mm. They are all covered with numerous small spines. On
the aboral surface of each tentacle there are two compact rows of small flat-

tened, toothed spicules.

The Stiitzbundel is well developed, containing a few large spindles of which

one may reach a length of 36 mm. and project 1"5 mm. beyond the polyp.

The tip of a second spicule may also project a little beyond the polyp.

Cortical spicules : [a] In the stem there are long slender spindles either

straight or curved and bearing numerous regularly arranged blunt spines or

roughish warts, and in addition a number of smaller spicules slightly flattened

and bearing few simple spines, or with toothed edges. The larger vary from

042 to 30 mm. in length and from 0'06 to 0'17 mm. in breadth. The smaller

average about 0-12 mm. in length. They are arranged irregularly on the main

stem and bi'anches, but more longitudinally on the smaller branches and twigs.

{/)) In the stalk there are spindles, three- and four-rayed forms, clubs,

indigent three- and four-rayed forms, and numerous irregular branched forms.

These are all covered more or less thickly with large prominent rough or

branched warts, and the spindles often show a very deep bifurcation at one

end. In addition there are a few irregular spindles, bluntly dumb-bell-shaped,

or tapering forms with a few whorls of warts.

The spindles measure up to 1 -56 mm. in length and 012 mm. in breadth,

while a few of the largest three-rayed forms average about 1"2 mm. in greatest

length.

Canal-wall spicules : (a) In the stem there are small pointed spindles

with fairly numerous Ijlunt spines, and a few four-rayed forms, but the majority
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are smooth, flattened, spindle- to star-shaped forms. The pointed spindles

measure up to 0'9 mm. in length and 0'15 mm. in breadth.

(/*) In the stalk there are spindles, three- and four-rayed forms, thickly

covered with more or less regularly arranged rough warts, some of which may
reach a height of about 0-08 mm. The spindles vary from 0-48 to 18 mm. in

length and from 009 to OiS mm. in breadth, and the three-rayed measure up

to 0'9 mm. in length.

Colour—The stalk is whitish ; the main stem yellowish-white ; the main

branches more deeply tinged with yellow than the stem ; the smaller branches

and twigs are salmon-pink
; the polyps white, spicules and bodies alike.

Locality : Andamans (J. Wood-Mason).

Dendronephthya grandiflora, Henderson.

The colony is large, very compact, much flattened in one plane, and has a

regular oval outline, with the long axis of the oval nearly perpendicular to the

stem. It measures 8"5 cm. in height and 8 cm. in maximum breadth.

The stalk is short,

thick and fairly rigid,

wrinkled and ridged, gran-

ular in appearance, and

gives oft' a few stolons. It

measures about 2 cm. in

height, about one-fourth

of the total height of the

colony.

The polyparium is

large, compact, regular in

outline, oval in shape, the

long axis being almost at

right angles to the stem.

From the lower part of the

stem a number of branches

are given off", and almost

directly above this the

main stem gives off" in one plane, opposite one another, two large branches

which rise obliquely at an angle to the stem. The stem rises for a short distance

and then divides into two main mutually divergent portions or branches in the

same plane as the lower. These four main branches give off in close proximity

on all sides numerous branches which by repeated divisions give rise to the flat-

tened twigs on which the polyp-stalks arise. The lower branches are flattened.

Fig. 39. D. grandiflora.
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leaf-like or fold-like structures, two of which w ith veiy broad bases are reflexed

and almost surround the stem, the collar portion hiding the upper part of the

stalk, leaving only two small spaces which are occupied by the upper flattened

leaf-shajied portion of two small branches which arise at a slightly lower level

and have ordinary cylindi'ical stems. Above the lower flattened branches

several of the branches near the base of each principal branch show a slight

tendency to flattening either in the stalk or in the upper ])ortion or in both.

The polyps are arranged in small groups of four to seven individuals

on stalks of medium length. The members of a group stand fairly close

together on the upper part of the polyparium but are slightly more divergent

on the lower part. On the flattened lower branches they occur singly or

in small groups of three to four polyps. The polyps are roundish bodies

measuring on an average 084 mm. in height and 0'9 mm. in breadth. They

are placed at an obtuse angle on stalks which average a little over 1 mm. in

length. The polyp-spicules are arranged in eight double rows of five pairs
;

the second pair from the top are usually slightly longest and one of them

projects beyond the poly}) ; that of the dorsal row, however, is not so well devel-

oped. The lower spicules have an average length of 024 mm. while the longer

upper spicules may reach 048 mm. and project for a distance of 0'21 mm.

Between the upper rows at the apex of the polyp several small spicules may

be seen lying irregularly. On the aboral surface of the tentacles there are two

rows of horizontally placed spicules, closely packed together ; these are flattened

toothed spindles.

The Stiitzbiindel is well developed, one or two of the spicules being very

large. One of these may reach a length of 4'0 mm. and project for a distance

of 1-2 mm. beyond the polyp; the tip of a second is usually seen projecting

for a short distance. Polyps are found in which the Stiitzbiindel spicules are

much shorter and scarcely project at all, while there are still smaller polyps in

which the Stiitzbimdel is represented by several spicules which do not project.

Cortical spicules : {a) The spicules of the stem are very large spindles,

either straight or curved, and covered with numerous regularly arranged very

rough warts. Some of the larger spindles show bifurcation at the end. Many
of the smaller spindles have fewer, smoother warts which approach blunt spines

in shape. The smaller spindles vary from 0'12 to 0"36 mm. in length and from

0042 to 006 mm. in breadth. The rough, and on the whole, larger spicules

vary from 0-33 to 48 nun. in length and from 012 to 036 mm. in breadth.

In the stem and main branches they are arranged for the most part trans-

versely, while in the smaller branches and twigs the arrangement is more

nearly longitudinal.

{//) The spicules of the stalk include short spindles, usually curved and

often with an expansion on the convex side, three-sided, flattened, oval or four-
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sided, three-rayed, four-rayed forms, irregular stars, and small forms which

look like two whorls of prominent rough warts joined together. All these

diverse forms are covered by numerous prominent very rough or branched

warts, more or less regularly arranged. There are also fiat, smooth, spindle-

to star-shaped forms. A few measurements are given but the variability is

more marked both in form and in size than is suggested by the description.

Spindles measure up to 1'5 x 021 mm., but when expansions are present a

breadth of 03 mm. is reached ; three-rayed forms, 0'42 to 030 mm. ; four-

rayed, 036 X 030 mm., three-sided, 036 x 0-30 nun. ; clubs up to 042 x 013

mm. ; oval or four-sided forms, 0"42 x 018 mm. There are also numerous

rayed forms in which the rays are not all in one plane.

Canal-wall spicules : (a) Those of the stem are thick spindles, measuring

up to 18 X 030 mm., either straight or curved, and thickly covered with large

blunt, rough spines. There is also a series of spindles which have fewer,

smoother, blunt spines. It is possible that three-rayed forms are present,

as several of the spicules approach that type.

(/>) The spicules of the stalk are thick s})in(lles, either straight or curved,

often showing bifurcations at the end, three- and four-rayed forms, irregular

three-rayed forms with a flattened ray, flat, smooth, si)indle-shaped to star-

shaped forms, small, flattened, smooth, irregular spindles which may be branched,

and other irregular flat forms. The spindles, three-rayed and irregular

three-rayed forms are thickly covered by rough warts which may be branched
;

the four-rayed forms usually have fewer and simpler warts, but almost every

possible grade between the two varieties of tubercles is found. Spindles

measure up to 18 x 0"30 mm. ; three-rayed forms, 15 x 0*9 mm. ; four-rayed,

1 X 09 mm. ; irregular three-rayed, 1 x 09 mm., the broad ray, 042 mm., often

showing bifurcation.

Colour—The stalk is pinkish-white for a small space at the base, the

remaining part is white ; the stem and main branches are white ; the smaller

branches are yellowish ; the twigs and polyps are chocolate-brown, and the

polyp-tentacles white with a red band of spicules on the aboral surface.

Locality : Off Colombo, 26^ fathoms.

Dendronephthya conica, Henderson.

The species is represented by a complete colony which measures 8 cm. in

height and has a maximum diameter of 4'2 cm.

The stalk is long, measuring 46 cm., slender, flabby, and marked by

numerous longitudinal ridges and furrows which are due to the collapse of

the walls. It gives oft" a few short, blunt, thin-walled stolons at the base, is

granular in appearance and leathery in texture though apparently flabby.
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The polyparium is compact, regular in outline, inverted cone-shaped with

a slight flattening on one side, and reaches its largest diameter just a little below

the tip. It consists of numerous branches which arise on all sides of the stem

and which gradually increase in size towards the tip of the stem. Near the

tip three large branches are given oft' among which the stem ends in a

small branch.

The polyps are arranged in groups of six to twenty, and these again into

larger groups. The polyps of a group all reach practically the same level and

in the larger groups the surface is generally flat, but here and there a marked

tendency to concavity is to be observed. The polyps sit at an obtuse angle

on short stalks ; they are low, oval bodies, measuring up to 0*40 mm. in height

and 048 mm. in breadth. The spicules are arranged in eight double rows in

each of which there are four to five pairs of converging spicules. The uppermost

pair is slightly larger and may project a little. There are in addition a few

spicules arranged horizontally. The spicules are flattened spindles, either

straight or curved, with small spines on their surface, and in a few cases bifid

at one end. They measure on an average 0'24 mm. in length and 0025 mm. in

breadth, while the uppermost pair may reach a length of 0'32 mm. and a

breadth of 0-026 mm. On the aboral surface of each tentacle two rows of

small rod -like spicules are present.

The Stiitzbtindel is not strongly developed. It consists of a few spicules,

one or two of which may reach a length of 136 mm., and a breadth of 0048

mm., and may project for a distance of 0*24 mm.
Cortical spicules : {a) The stem contains spindles, either straight, curved

or sharply bent, from 0'32 to 31 mm. long, from 0064 to 024 mm. broad, and

covered with prominent smooth to rough spines. In addition there are a

few of each of the following—clubs, irregular stars and irregular three-rayed

forms. Nearly all are either faint pink or brownish-pink in colour, only a few

being colourless, and in several there is a division at one end into prongs which

run parallel to one another.

(h) In the stalk there are irregular spindles, clubs, stars, rods, and a

number of large three- and four-rayed forms ; also a few large spindles, either

straight or curved, covered on all sides with large spines or having them

markedly developed along one side. The large spindles may I'each a length of

064 mm. and a breadth of 008 mm. The rayed forms have a maximum length

of O'To mm. The irregular forms vary in length from 008 to 0*32 mm. The

larger three-rayed forms are pink and lie on the surface of the stalk visible to

the eye.

Canal-wall spicules : (a) In the stem there are straight or curved spindles,

clubs, a few three-rayed forms, and a number of small irregular spindles. All

of these are thickly covered by rough warts. In addition there are various
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smooth, flat rods, bars and spindles, with projections on the two lateral surfaces

only. Spindles are from 012 to 16 mm. long and fi'oni 0048 to 0"19 mm. broad.

Clubs reach a length of 0"64 mm. Smooth rods, bars or spindles are from

0'06 to 012 mm. long and average 0012 mm. in breadth.

(h) The stalk spicules are straight or curved spindles and three-rayed forms

thickly covered by very prominent rough warts. There are also irregular stars

and globular forms, and smooth, flat forms similar to those of the stem except

that they have longer lateral projections. Spindles vary from 0"24 to 088 mm.

in length and from 006 to 0'16 mm. in breadth. The three-rayed forms have a

maximum length of 0"88 mm. while a ray often measures 0'12 mm. in breadth.

Smooth, flat forms vary from 006 to 0"24 mm. in length and have an average

breadth of 002 mm.
Colour—Stalk brownish in lower part, becoming gradually lighter till it is

greyish in upper part ; the stem gradually becomes pinkish-grey
;
principal

branches almost a salmon-pink
;

polyps pink or grey, according to the

spicules ; tentacles a translucent grey.

Locality : Andamans (J. Wood-Mason).

Dendronephthya multispinosa, Henderson.

The colony is characterised by its roundish polyparium, its regular outline,

its distinctly flattened lower branches, and the fact that the polyps are all or

nearly all on the surface. It presents a fairly compact appearance owing to

the method of branching. The colony is about 4 cm. high and about 3o cm.

broad.

The stalk is short, [^but its actual length cannot be given, as the lower

part is evidently torn away ; its upper part is covered by a collar formed by the

reflexed flattened branches. It is granular in appearance and speckled red.

The polyparium is compact and rounded, showing a slight flattening and

tending to develop into two main knob-like portions. At the upper end of the

stalk three flattened branches are given off", two of which have very wide

bases and may be called leaf-like, while the third has a cylindrical stalk and a

flattened upper portion resembling an umbrella turned inside-out. Above this

the stem divides into two main portions which form the bases of the knob-like

processes above-mentioned. From these branches are given off", which divide

into smaller l>ranches, which in turn give rise to the small flattened twigs from

which the polyp-stalks arise, thus bringing all the polyps to the surface and

giving the colony a spiny appearance, due to the projecting Stiitzbundel si)icules.

The polyps are placed on short stalks at an obtuse angle, and are arranged

in small groups of four to seven individuals ; several groups may be closely

pressed together, giving the appearance of a large group with many more in-
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dividiials. Tlu^ heads are small and somewhat flattened laterally. They

measure on an average Oir> mm. in length and 06 mm. in breadth. The

spicules are arranged in eight double rows, each containing live to seven j)airs of

converging spicules, one of the lowest of which may be a little longer than the

others. In addition to these a few spicules seem to foi'm a sort of lateral acces-

sory Stutzbundel. Along the aboral surface of each tentacle there are two

rows of small, flattened spicules, regularly arranged.

The Stutzbundel shows considerable variation, depending on whether the

polyp-stalk is a direct continuation of the twig or arises from the lateral surface.

In the former case the Stutzbundel is very well developed, consisting of three

to four large spicules, of which one may reach a length of 3-2 mm. and pro-

ject 0'9 to 1 •() mm. At times a second spicule projects a little. In the latter

case it may consist of a number of spicules forming a sheath, three to four of

them being slightly larger than the others, and two always projecting. In the

youngest polyps a similar sheath is formed, but while two or three spicules are

slightly larger than the others, none of them project.

Cortical spicules : (a) The stem con-

tains large spindles, either straight or

curved ; short, thick spindles ; small forms

approaching clubs in shape, and small

spherical and flattened bodies. They are

arranged irregularly transversely on the

main stem and branches, but on the smaller

branches and twigs take up a longitudinal

position. The large spindles may be 4-8

mm. long and 0"4.5 mm. broad ; they show

several interesting features—they are often

divided into a number of prongs at one

end, which, if two in number, stand at an

angle to one another, but if more than two,

lie invarial)ly parallel to one another and

in contact ; at the other end they are abruptly contracted and then produced into

a slightly curved, tapering, finger-like process. At other times they send off" a

process near one end which curves round and lies practically parallel to the

main portion of the s{)icule. All the spicules are thickly covered with })ro-

minent blunt, multituberculate spines regularly arranged, which in the globular

and flattened forms may be produced to a point.

(b) The stalk spicules are very various, and include short, thick, blunt

spindles ; cylindrical, globular, three- and four-rayed forms ; irregular flattened

forms ; and spindles with one end forked. All are covered by low, blunt,

toothed warts.

11

Fig. 40. D. multispinosa.
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Canal-wall spicules : ('/) The stem has short, thick spindles ; cylindrical,

globular, three- and four-rayed forms. In the last-mentioned, three of the rays

form a tripod from which the fourth rises at right angles. All are thickly

covered with prominent projections which vary in shape from simple or

branched thorns to slightly toothed warts. In addition there are small, flat,

smooth spindle-shaped to star-shaped forms. A considerable resemblance is

shown to several of the forms occurring in the stalk cortex.

(/;) The stalk canal walls show a great variety of spicules, including

spindles, cylindrical rods, three-, four- and five-rayed forms, cylindrical forms

giving off a number of branches which may again branch, and flat, smooth,

spindle- to star-shaped forms. Many of the four-rayed forms are in the shape

of tripods, as in the stem canal walls. Others are twins or forms of which one

half is the exact mirrored counterpart of the other. They are covered with

prominent toothed warts somewhat regularly arranged, though in some the pro-

jections are thorn- like and may reach a length of 0"078 mm., in which case they

show branching. The measurements of spicules in the case of stalk cortex,

and stem and stalk canal walls are too variable to be of use for sjiecific deter-

mination.

Colour—Stalk white to yellowish-white with spots of red ; stem and

principal branches pale orange-yellow ; twigs pale to deep coral-red
;
polyps

white.

Locality : Andamans.

Dendroncphthya gilva, Henderson.

The colony is irregularly ball-shaped, showing a tendency to divide into

two spheres of equal size. It is slightly flattened, and has a very short stalk.

The colony is about 3 cm. high, and about 4 cm. broad.

The stalk measures 10 mm. in length, is fairly thick, granular in appear-

ance, and gives off at the basal end a number of short, slender stolons.

Its upper part is hitlden, collar-wise, by the reflexed lower flattened branches.

The polyparium is roundish, showing at its apex a tendency to divide into

two equal lobes. It has a very regular outline and the surface is more or less

flat. It is formed of a number of principal branches which have their base of

attachment immediately above the flattened, lower, leaf-like branches—in fact,

with the exception of one branch, they may be said to have their origin on the

upper surface of these flattened branches. These principal branches divide

a number of times and finally give rise to short, thick twigs on which the polyp-

stalks arise.

The polyps are arranged in bundles of four to eight individuals somewhat

closely placed together ; four or five of these bundles often form a kind of
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cluster, and as all the polyps reach almost the same level, the surface is nearly

even. The heads, which present a beautiful contrast in colour to the rest of

the colony, are small, varying from 0'48 to 06 mm. in length, and from 0'36 to

0-4S nmi. in breadth, and are placed on the stalk at an angle which varies from

I'ight to obtuse. The spicules are numerous

and are arranged in eight double rows in

each of which there are seven to eight pairs

of small spicules, none of which project.

They are small, flattened spindles with

toothed edges, averaging 0-12 mm. in length.

The Stiitzbtindel shows considerable

variation ; in certain polyps it is well de-

veloped, and is formed usually of two to

three spicules which may reach a length of

5"6 mm. and of which one, or two, may
project 0o6 to OG mm. beyond the polyp-

head ; in others it is not so well developed,

and its projecting part may be almost con-

cealed by the polyp's lying parallel to it

;

while in yet other cases it is so small that

it can scarcely be said to be present. In

the majority of cases the spicules are slightly

shorter than the above measui'emeuts indi-

cate.

Cortical spicules : (a) Those of the

stem are long spindles which form an

irregular network in the meshes of which smaller spindles and three-rayed

forms occur. This arrangement has a striking effect owing to the contrast-

ing colours of the spicules, the larger being pale orange-yellow, and the smaller

white ; the contrast is accentuated by the sporadic occurrence of single pink

spicules among the large orange forms. The arrangement is continued into the

twigs, but here the red colour predominates in the large spicules, the yellow being

absent or masked by the red. The large spicules are spindles, straight or

curved, with numerous blunt, spine- like processes regularly arranged ; these

spindles often divide at one end into a number of prongs which may be wide

spread, or crossed over and twined with one another. They vary from 07 to

5*0 mm. in length, and from 0-048 to 0-3 mm. in breadth. The three-rayed

forms are much smaller, having a maximum length of 0-48 mm., and breadth

of 0'36 mm., while the smaller spindles vary from 0-25 to 0'6 mm. in length.

(Jj)
The stalk contains spicules similar to those of the stem, but in addition

there are clubs, four- and five-rayed forms, tripod shapes with a thick piece at

Fig. 41. D. gilva.
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the junction of the three legs, a type of spindle which may be called golf-club-

shaped, and a form which may be called a spine with spinules—the latter

measuring on an average 0"09 mm. in length. The spindles are shorter and

thicker than those of the stem, varying from 054 to I'S mm. in length, and

from 0-04 to 0-18 mm. in breadth. Clubs are 0-48 mm. long by OlS mm. broad.

The spindles have prominent simi)le spines regularly arranged, but on the others

the spines are large, very pointed and usually branched, especially on the

clubs, tripods and curved spindles, the prominent spines being on the convex

surface of the latter.

Canal-wall spicules : {<() In the stem there are long, thick spindles, in

many cases showing bifurcation at one end, large three-i^ayed forms, and a

number of smaller spindles either straight or curved. All these have simple

spines distrilnited fairly regularly over the surface.

{/>) The stalk has spindles, clubs, three- and four-rayed forms, and these

resemble the spicules of the stalk cortex except that they are smaller and have

simpler spines.

Colour—Stalk yellowish-white ; stem, principal branches and twigs pale

orange-yellow
;
polyp-stalks pink

;
polyps white.

Locality : Andamans.

Dendronephthya brevirama, Burchardt, var. andamanensis, Henderson.

This species is represented by a single specimen which measures 37 cm. in

height and 44 cm. in greatest width.

The stalk is very short, about 1 cm. in length, slender and rigid. Its outer

surface is granular, and from the base a number of stolons are given off.

The polyparium is oval in shape with the long axis at right angles to the

axis of the stalk, very compact, with an even, unbroken surface. It is greatly

flattened in one plane, the two main branches arising in this plane on opposite

sides of the stem. The two large lateral branches and the upper portion

of the stem are identical in structure, short, thick and cylindrical, and give off'

numerous short, cylindrical branches on all sides. These branches give rise by

repeated division to the polyp-bearing twigs. The two lowest branches are

flattened in the lower part, and from the upper surface of the flattened portion

small secondary rounded branches are given off.

The polyps are arranged in groups of four to fifteen and stand in close

contact ; they may occur singly on the edge of the flattened branches. All

are so arranged that they I'each the surface of the ])olyparium. They are low and

round in shape, measuring 0-48 mm. in height and 050 mm. in breadth, and are

placed at an obtuse angle on the short stalks which may reach a length of about

1 mm. The spicules are arranged in eight double rows, in each of which there
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are six to seven pairs of converging spicules, one of the uppermost pair of each

double row projecting a little beyond the polyp. The spicules are spindles

either straight or slightly bent, with few regularly arranged spines, and vary

from Oil to 0'27 mm. in length, while the projecting spicule is usually about
((4 nun. On the aboral surface of each tentacle there are two rows of small

flat, toothed rods which average about 004 mm. in length.

The Sttitzhundel is well developed, one of the spicules measuring on an

average about 2" mm. in length and projecting for a distance of 0-46 to 08
mm. beyond the polyp ; it has on its almost smooth projecting part a small

number of regularly arranged spines.

Cortical spicules : (a) In the stem there are straight or curved spindles

which vary greatly both in size and in the number and size of the projecting

spines
; in the smaller spindles there are fewer and simpler spines, on the

larger more numerous simi)le or blunt branched spines ; in both alike the

spines are regularly arranged. The spindles vary in length from 024 to 30
mm. and in breadth from 0048 to 037 mm. In addition there are a few flat,

smooth, striated, blunt rods.

(/-) In the stalk there are spindles, three-rayed, four-rayed, and a few

irregular, star-shaped and slightly elongated forms. All are closely covered by

rough branched warts. The spindles vary in length from 024 to 19 mm. and in

breadth from 0-08 to0i9 mm. There are also a few smooth, flat, striated rods.

Canal-wall spicules : {(/) In the stem there are large spindles closely

covered by rough, branched warts. They vary in length from 04 to 2-4 mm.
and in breadth from 009 to 029 mm. In addition there are a few with fewer

and simpler warts, which average about 04 mm. in length.

{b) In the stalk the spindles are similar to those of the stem but slightly

shorter and thicker. There are in addition three- and four-rayed forms, and

forms with three to four rays arranged tripod-fashion with the principal ray

standing at right angles to the point of junction.

Colour—The stalk, stem and principal branches are light orange-yellow
;

the twigs yellowish-white
; the polyp-stalks white, and often streaked with

red ; and the polyp-spicules a faint bluish-purple.

Locality : Andamans.

Dendronephthya elegans, Henderson.

This species is represented by one complete specimen which measures 5'1

cm. in height and 29 cm. in greatest breadth.

The stalk is 2 cm. long, thick, fairly rigid, granular in appearance with its

upper part hidden by the reflexed lower bi-anches.

The polypariura is more or less regular in outline, and has a nearly con-
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tinuous surface. It consists of a large number of small branches of almost

ecjual length. The branches on one side show a slightly larger growth and

there is thus a hint of development in one plane. The branches are rounded

and give rise by repeated divisions to the polyp-bearing twigs.

The polyps are arranged in groups of five to nine, but seven is the com-

monest number. They also occur on the lower branches in smaller groups and

even singly. They are low and round, measuring 0'48 nun. in height and 072

mm. in breadth, and are placed almost at right angles

on the stalk, which may reach a length of 1'5 mm.

The spicules are arranged in eight doul)le rows in

each of which there are seven pairs of converging

spicules ; the uppermost pairs may be slightly larger

and project beyond the polyp. The spicules are

spindles, straight or curved, with few protuberances

on the surface ; they average 0-24 mm. in length,

while the upper projecting spicules may reach a

length of 032 mm. On the aboral surface of the

tentacles there are two rows of bluntly converging

spicules, the ends of which are roughly alternate.

The Stutzbiindel is well developed ; one of the

spicules is usually much larger than the rest and pro-

jects for a considerable distance beyond the polyp-

head. It may be 3-3 mm. long and project 104 mm.

Cortical spicules : {a) Those of the stem are straight or curved spindles,

covered with numerous blunt warts ; they vary in length from 048 to 33 mm.

and in breadth from 0-048 to 0"48 mm.

(h) In the stalk there are spindles, clubs, rods or bars, rayed forms, and

numerous irregular forms. They are all covered by very pr'ominent rough

warts, and on the spindles blunt spines also are usually found. The spindles

vary from 0-24 to 0-8 mm. in length, and from 01 1 to 017 mm. in breadth.

Canal-wall spicules : {a) In the stem there are spindles, either straight or

sharply curved, covered with rough warts. They vary in length from 43 to

r7 mm. and in breadth from 0"11 to 024 mm.

{b) In the stalk there are spindles, either straight or curved, three- and four-

rayed forms, and a number of irregular, slightly globular forms. They are

all thickly covered by very rough warts. The spindles measure from 4 to

1 -6 mm. in length, and from 0-16 to 024 mm. in breadth. The three- and four-

rayed forms are almost of the same length as the spindles. Of the I'ayed

forms two or three of the rays are in several cases short and thick while

the i-emaining ray is long ; in others, one of the rays may be short and the

others of equal length.

Pig. 42. D. elegans
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Colour—Stalk light coral-red ; stem, branches and twigs light mauve
;

polyps white.

Locality : iindanians, 20 fathoms.

Dendronephthya gregoriensis, Henderson.

The colony is bush-shaped and measures 7 cm. in length and 4-5 cm. in

greatest width.

The stalk is :3"3 cm. in length and of moderate thickness. It is somewhat

flabby, and gives off a large number of long slender stolons at its base.

The polyparium forms almost

a perfect cylinder, rounded off at

its apex and slightly irregular

owing to the feebler development

of the branches on one side. It

shows no trace of flattening, is

compact in appearance and has

an approximately even surface,

almost all the polyps reaching to

the same level. The main stem

continues almost its whole length

entire, only dividing into two

small branches at the tip. From

the whole surface of the stem at

right, or almost right angles, short

rounded branches are given off

in every direction. These divide

into a number of smaller branches

from which the polyp-bearing

twigs arise. Only one of the lower branches shows a slight flattening in the stalk.

The polyps are arranged in small bundles of four to seven, and usually

stand closely together. They are oval in shape and placed at an obtuse angle

on short stalks of about 1 mm. in length. They have an average height of

0-6 mm. and breadth of 07 mm. On the polyp the spicules are arranged in

eight double rows ; in each lateral row there are five to six pairs and in each dorsal

about three pairs. The uppermost or second upi)ermost pair of the lateral rows

are slightly longer than the others and project a little beyond the polyp. They

are straight or slightly curved spindles on an average 0"42 mm. in length,

while the lower polyp-spicules measure about 018 mm. in length. They are

covered by prominent spines which stand at right angles to the surface, except

on the projecting portion where they are directed obliquely towards the tip.

Fig. 43. D. gregoriensis.
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The Stutzbundel is well developed in certain polyps, where one of the

spindles may reach a length of 2'4 mm. and may project 04 mm. beyond the

polyp, in the others they average about 1 mm. In both types the tips of

two or three more project slightly.

Cortical spicules : (a) In the stem there are long spindles, either straight

or curved, and covered with regularly arranged rough blunt spines or thorns.

They vary in length from 045 to 2-5 mm., and from 007 to 024 mm. in

thickness.

(/>) In the stalk the spicules are very varied in form, short, thick spindles

which often show bifurcation at one end, short clubs, thick, cylindrical forms

with three or more rays at one end, three-rayed forms, small incipient four-

rayed forms, simple thick and broad flat rods, and numerous irregular to

star-shaped forms. All are covered with rough warts, many of which are

much branched.

The spindles average about 11 mm. in length and 015 mm. in breadth,

but spicules of over Id mm. are also present. The cylindrical forms average

about 07 mm. and the clubs 048 mm. in length.

Canal-wall spicules : (a) In the stem there are long spindles with a few

prominent spines, measuring up to 1-2 mm. in length by O'lS mm. in breadth.

(h) In the stalk there is the same diversity of shape as in the cortex
;

short thick spindles, three-rayed forms, a few clubs and a type of spindle

which has two large flat expansions in close proximity to one another, on one

surface. The spindles may be straight or curved, or even S-shaped, and vary

in length from 0-24 to 18 mm. in length, and in breadth from 012 to 036 mm.

The spindles with the foliar expansions may reach a length of 09 mm., while

the clubs average about 0o6 mm. in length and 0-18 mm. in breadth. In

addition to the above there are smooth, flat si)indles and star-shaped forms.

Colour—The colour of the stalk is pinkish-white with the lower part

yellowish-white ; the main stem white, with here and there short streaks of

red ; the lower parts of the branches pinkish-white, the upper parts red
;

the polyp-stalks and polyps white ; the Stutzbundel white with a faint pink

tinge in parts.

Locality : Gregory Islands, Mergui Archipelago.

To this species is referred another colony which measures 7 cm. in height

and 4 5 cm. in greatest breadth.

Locality : Y6, Burma.

Dendronephthya tripartita, Henderson.

This species is represented by a small colony which measures 4 cm. in

height and 3 cm. in maximum width.



89

The stalk is short, about 2 cm. in length, thick and fairly rigid. It is

granular in appearance and gives off a large number of "stolons which are often

branched.

The polyjmrium is rounded in form, compact in appearance and regular

in outline. From the lower i)ortion of the stem a large number of small

branches are given off, then the stem divides into three main portions which

stand out almost at right angles to the stem.

Each of these divides into smaller branches

which by division give rise to the polyp- bearing

twigs, and also gives off small branches similar

to those on the lower part of the stem. These

branches also give rise to knob-like projections

at the to]) of the colony, which is somewhat

flattened on its summit and on one side. Some
of the lower branches show a slight flattening

in the stalk and a more marked flattening in the

upper portion, or the upper portion is slightly

flattened while the lower portion is not.

The polyps are arranged on short stalks in

small groups of six to fourteen on the upper part,

but in the lower part they may occur singly or

in small groups of two to five each. In the

upper jjortions several of the small groups may

be in close contact, thus forming a large group.

The polyps are small, averaging 0"55 mm. in

height and Oo mm. in breadth, and are placed on the stalk, 1 mm. in length,

at an obtuse angle. The spicules are arranged in eight double rows ; in the

lateral rows there are six pairs of spicules, and in the dorsal rows there are

four to five pairs. The uppermost spicules may be longer than the others

and project beyond the polyp. The lower polyp-spicules are about 030 mm.

in length, the upper about 0"42 mm., projecting about 0"24 mm. beyond the

polyp. They are flattened spindles either curved or straight, or, in the case of

the ui)per, sharply bent near one end, and covered with spines which are directed

obliquely towards the tip on the projecting part.

The .Stutzbiindel is well developed, one of the spicules usually projecting

for a considerable distance, 08 mm., beyond the polyp and reaching a length

of 3-0 mm. The tips of two more may be seen projecting slightly beyond the

polyp. In other cases the spicules are smaller and more numerous, their tips

meeting at an angle and projecting slightly beyond the polyp.

Cortical spicules : («) In the stem there are slender spindles either curved

or straight, with numerous regularly arranged blunt spines which may be
12

Fig. 44. D. tripartita.
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smooth or may bear many rough tubercles. They vary from 0o9 to 3 "5 mm.

in length. They are arranged irregularly on the stem and principal branches,

they assume a more regularly transverse arrangement in the smaller branches

and are nearly longitudinal in the twigs and polyp-stalks.

(b) In the stalk there are spindles, clubs, three-rayed and forked forms

with one long ray, short rods with one whorl at one end, irregular globular and

star-shaped forms, and spindles with an apparent foliar expansion. They are

all covered with numerous prominent rough warts which are more or less

regularly arranged and may be much branched. In some of the smaller the

spines are simpler and less numerous. The spindles measure up to 1"1 mm.

in length and 018 mm. in width. The clubs average 0"55 mm. in length, the

three-rayed forms about 0'9 mm. and the rods with one whorl at an end about

015 mm.

Canal-wall spicules : (a) In the stem there are short, thick spindles of

about 0"48 mm. in length and 0'09 mm. in breadth, with a few simple spines

on the surface. In addition there are small, flat, smooth .spindle-shaped to star-

shaped forms.

(h) In the stalk there are spindles similar to those of the stem canal walls, but

larger and thicker, and in addition, clubs, spindles with large projections on

the convex side, a few three- and four-rayed forms, and also a few of comet

shape. They are covered by numerous protuberances, which vary in shape from

blunt spines to rough warts, and are somewhat regularly arranged. The spindles

have an average length of 108 mm. and may reach a breadth of 0"21 mm.
The clubs average 0"6 mm. in length and 0"18 mm. in breadth, the three- rayed

forms about 0"66 mm. in length, the spindles with projections about 0"55 mm.

in length and 0'12 mm. in breadth. There are also numerous small, flattened,

globular forms with one large spine.

Colour—The lower part of the stalk is pinkish-white, the upper part of the

stalk and the lower part of the stem white ; the upper part of the stem pinkish-

white ; the branches and twigs red ; the polyps yellowish-white, and on the

lower branches they may be white to pinkish-white.

Locality : Forrest Strait, Mergui Archipelago.

This species and the preceding one approximate very closely to one

another, and also to the rlgldu group of the Dimrimtw.

Dendronephthya brachycaulos, Henderson.

This species is based on a specimen which measures 5 '2 cm. in height and
3 '3 cm. in greatest breadth.

The stalk is long, measuring 3"5 cm., it is flabby and greatly collapsed

at its lower end, but spreads out into a thick, fairly rigid portion at its upper
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end. It gives off' a few stolons at its base, is granular in appearance and some-

what leathery in texture.

The polyparium is imperfectly oval in shape, with the long axis at an angle

to the stem, and is slightly flattened in one plane. The surface is well developed

and almost continuous on one side, but on the other it is irregular. The
branches are almost uniform in length, rounded and thick, and give rise to

the polyp-bearing twigs by repeated divisions. The

stem rises to the tip without any division.

The polyps are arranged in groups of four to

eleven, and these again are arranged into larger groups,

which have a flat surface due to the polyps in a group

all reaching the same level, and thus all reaching the

surface of the polyparium. They are low and round,

being 056 mm. high and from 048 to 0'56 mm. broad.

They are placed at an obtuse angle on stalks which vary

greatly in length—from 0'16 to O'o mm. The spicules

are arranged as follows : There are a few horizontal

rows of spicules and above these there are eight double

rows of three pairs of converging spicules, the upper- Fig. 45. D. brachycaulos.

most pair of each row slightly larger than the others,

and projecting slightly beyond the polyp. They are flat spindles with few

projections and measure on an average 0*4 mm. in length and 0048 mm. in

breadth.

The Stutzbiindel consists of a number of spindles which measure from

0'(j4 to 1'4 mm. in length, 1;)ut scarcely project beyond the polyp-head.

Cortical spicules : [a) The stem shows straight or curved spindles and roughly

spindle-shaped forms thickly covered by numerous smooth to rough spines

;

these forms are blunt at the ends or show division into two or three prongs,

which either spread out or lie in close contact with one another throughout

their length. The spicules vary from 024 to 112 mm. in length, and from

0064 to 0'24 mm. in breadth. They are arranged in a very irregular manner

on the stem and principal branches, these parts acquiring an appearance sug-

gestive of a heap of pins, but they tend to run more parallel to the length of

the secondary branches and twigs.

(//) In the stalk the spicules are spindles, imperfect clubs, three-, four- and

five-rayed forms, all of which are thickly covered with prominent simple to

branched spines. In addition there are a few less complex irregular spindles,

rods and stars. Spindles vary in length from 0"16 to 0"47 mm. and in breadth

from 0'016 to 0'08 mm. Clubs measure up to 0'48 mm. in length and 0"12 mm.

in breadth. Rayed forms may measure 048 mm. from tip to tip.

Canal-wall spicules : {(t) In the stem there are spindles from 0*56 to
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1-12 mm. long, from O'll to 0'16 mm. broad, with few simple spines on the

surface ; smooth, Hat, striated rods ; and three-rayed forms with a few blunt

teeth on the edges.

(//) In the stalk there are spindles with a few spines and a very large

number of smooth, flat, striated forms, with blunt teeth on the edges. Measure-

ments are on an average about the .same as in stem canal walls.

Colour—Stalk, stem and branches creamy-white
;

polyp-stalks, in their

lower portions, speckled with red, in their upper portions slightly deeper red;

polyp-spicules for the most part deep red, a few colourless
;
polyps semi-

transparent to white.

Locality : Andamans.

Dendronephthya pellucida, Henderson.

The colony is almost complete, wanting only a few branches ; it measures

5-6 cm. in height and 41 cm. in maximum breadth.

The short stalk is flabby, somewhat damaged,

granular in appearance and about 1 cm. long.

The polyi)arium is oval in outline and greatly

flattened in one jjlane. It consists of a large num-

ber of branches which increase in size towards the

upper part of the polyparium. The arrangement

of spicules on the stem is very characteristic, pro-

ducing a peculiar network appearance ; this arrange-

ment disappears in the branches, where the spicules

tend to run parallel to the length of the branch.

The polyps are arranged in small groups of three

to thirteen, but five to nine are the common num-

bers. The groups are arranged in larger groups in

which all the polyps are so placed that they reach the surface of the polyparium.

The surface of the larger groups is almost flat. The heads are low and oval,

measuring on an average 0'48 mm. high and 0'56 mm. broad. They are placed

at an obtuse angle on short stalks of about 0"5 mm. The spicules are arranged

in the following manner : There are eight double rows in each of which there

are four to five pairs of converging spicules which are colourless and meet at an

acute angle ; below the lateral double rows a number of red spicules may run

parallel to the base of the polyp. The polyp-sjDicules average 024 mm. in

length.

The Stiitzbiiudel is only moderately developed, and consists of a number of

spicules which average about 1"6 mm. in length in the largest. One or two of

them may project for a short distance beyond the polyp.

Fig. 46. D. pellucida.



93

Cortical spicules : (a) In the stem there are spindles, straight or curved,

with numerous simple spines, averaging about 1 mm. in length and about 0"05

mm. in breadth ; also a number of smaller similar spindles of O'G mm. average

length.

(l/) 111 the stalk there are numerous three- and four-rayed and irregular

forms, spindles with a marked development of strong spines along one side,

others with very marked stump-like branches projecting from the less spiny

side, and a third series with a tripod arrangement of branches at one end. All

these are covered by numerous very prominent, simple or branched spines.

Many of the irregular forms are markedly striated on the flat surfaces. The

spindles average about 0"4 mm. in length, but spindles of about 1 mm. are also

present.

Canal-wall spicules : (a) The stem contains flattened spindles, straight or

curved, three-rayed and a number of irregular forms, all of which have small

spines at least on the edges. They may be roughly divided into two lots, larger

spicules which often show bifurcation at one end and average about 064 mm.

in length and 03 nnn. in breadth, and smaller spicules which average about

0"24 mm. in length. In addition there are numerous flat, striated spindles or

rods with bluntly toothed edges ; these often show a golden glimmer and

average about 00-t mm. in length.

(/y) The spicules of the stalk are similar to the preceding, but are slightly

shorter and thicker, and there are fewer of them.

Colour—Stalk semi-transparent ; stem and branches almost transparent

;

polyp-twigs and lower polyp-spicules deep red ; upper polyp-spicules and

tentacles white. The colour of the polyps varies according to position on the

polyparium, the lower part showing more white, the upper part more red in

the polyps.

Locality : Andamans (J. Wood-Mason).

Dendronephthya varicolor, Henderson.

This species is represented by a small complete specimen, which measures

3"8 cm. in height and 33 cm. in greatest breadth.

The stalk is short, 0-9 cm. in length, flabby and greatly shrivelled owing

to the thin canal walls. It gives off from its base a large number of thin-walled

stolons to which fragments of shells are attached. It is semi-transparent to

whitish in colour and granular in appearance in its lower portion.

The polyparium is oval, regular in outline, and greatly flattened in one

plane. Two large branches are given off from the stem in the jilane of flattening

and then the stem rises for a short distance and divides into three main

branches. The branches are nearly of equal dimensions, they are short.
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rounded and thick, and give rise by repeated division to the polyp-bearing

twigs. From the general surface of the stem small branches also arise.

The polyps are arranged in groups of four to twelve, which are again

arranged in larger groups, the surface of which is either flat or slightly convex.

They are low and oval, measuring from 032 to 0<}4 nnn. in height and from

0-48 to 08 mm. in breadth, and are placed at a very obtuse angle on the stalks

which measure up to 1-2 mm. in length. The spicular arrangement differs

slightly so that there are two types present.

In all there are eight double rows in each

of which there are seven to eight pairs of

convex'ging spicules, and in addition a few

at the base placed more or less horizontally.

In one series the third pair of converging

spicules in each double row is larger than

the rest, and projects beyond the polyp,

one of each paii' being larger than the other.

In the other there are no projecting

spicules. The polyp-spicules are spindles

and average 024 mm. in length and 002

mm. in breadth, while the projecting

spicules may reach a length of 0"5<i mm.

and a breadth of 006 mm. In the other

polyps the spicules vary from 016 to 024

nnn. in length and average about 0"016 mm. in breadth.

The Stutzbundel is well developed, and consists of a number of large

spindles which may reach a length of IS mm. ; one or two may project 08 mm.

beyond the polyp.

Cortical spicules : (a) In the stem there are long spindles, either straight

or curved, and having small simple spines on their surface, and often bifid at

one end. They vary in length from 0-4 to 1-6 mm. and in breadth from 0-048

to 096 mm.

(b) In the stalk the spicules are spindles, three- and four-rayed forms,

irregularly branched rods or spindles, all with numerous [)rominent spines on

the surface. The spindles vary from 0-16 to 0-8 mm. in length and from 0-04

to Oil mm. in breadth. Several of the four-rayed forms have three of the rays

arranged tripod-like, while the fourth stands straight up from the junction of

the other three.

Canal-wall spicules : {a) In the stem there are spindles and a few small,

flat, striated forms. The spindles are long, slender, with simple spines on the

surface, and measure from 016 to It) mm. in length and from 0032 to Oil mm.

in breadth.

Fig. 47. D. varicolor.
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{b) In the stalk the spicules are spindles and a few four-rayed forms. The

spindles are either straight or curved and have few simple spines, and vary from

024 to ()'4 mm. in length and from 0048 to 008 mm. in breadth. In the four-

rayed forms two of the rays lie in a plane at right angles to the plane of the

other two.

Colour—The stalk, stem and branches are yellowish-white to white ; the

polyp-stalks white on the lower branches, brownish-red on the upper ; the lower

polyp-spicules white on the lower branches, red on the upper ; the upper polyp-

spicules white in all polyps.

Locality : Andamans.

Dendronephthya variata, Henderson.

This species is represented by a small, bush-shaped colony, measuring 3o
cm. in height and "io cm. in greatest breadth, and characterised by the broad

deep fringe formed by the lower branches.

The stalk is 13 cm. in length, fully one-

third of the total height. It is slender and

expands a little towards its upper end, while

at the* lower end it is greatly contracted and

gives off a number of slender stolons.

The polyparium is oval in shape with its

long axis inclined at an angle to the axis of

the stalk, and is flattened, one side more than

the other. The lower part of the polyparium

is formed of small branches which arise directly

from the stem, and both stem and branches are

deep red in colour. Directly above this there

is an abrupt change to white and also a division

of the stem into two parts, one of which is

itself divided. From the surface of these prin-

cipal branches smaller branches arise in every

direction and are cylindrical in shape, and by

repeated division give rise to the polyp-bearing

twigs. The upper part of the polyparium is characterised by the white colour

which has streaks and splashes of red on it, mostly on the polyjjs, polyp-stalks

and twigs.

The polyps are arranged in small bundles of four to seven on stalks of

about 1 mm. in length, and are arranged in distinct umbels on the upper part,

but in somewhat divaricate fashion below. They stand at right angles to

obtuse angles on the stalks, and are small flat ovals, measuring 042 mm.

Fig. 48. D. variata.
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in length and 054 mm. in breadth. The spicules are arranged in eight double

rows in each of which there are five to six pairs of converging spicules ; the

uppermost pair in each row are slightly larger than the others and project a

little beyond the polyp. The polyp-spicules are spindles with few short, simple

spines and measure on an average 030 mm. in length, the uppermost are 036

mm. in length and project 012 mm. beyond the polyp.

The Stutzbundel is well developed, and contains several large spicules of

which two to three always project beyond the polyp, and may measure up to

3'3 mm. in length and project 06 mm.

Cortical spicules : (a) In the stem there are long spindles with few incon-

spicuous blunt spines, and in addition a few very small irregular spindles. The

spindles vary from 048 to 24 mm. in length, and from 006 to 015 mm. in

breadth.

{b) In the stalk there are spindles, clubs, three-rayed forms and irregular

three-rayed forms, all covered with numerous large, rough, prominent, branched

thorns. The spindles measure about 036 mm. in length.

Canal-wall spicules : (a) In the stem there are stringy spindles with very

few spines, measuring on an average 0'36 mm. in length and 0'04 mm. in

breadth. In addition there are numerous small, stringy, flattened spindles or

rods with toothed edges, which measure from 0'03 to 015 mm. in length and

about 0001 to 0019 mm. in breadth.

(h) In the stalk there are numerous spindles similar to those of the stem

canal-walls, but on the whole slightly larger. There are also spindles, three- and

four-rayed forms, with slightly more numerous spines. These latter give the

following measurements : Spindles 0-6 mm. long by 0-12 mm. broad ; three-

rayed 06 mm. by 042 mm., and the four-rayed 072 nun. by 048.

Colour—The stalk is white in its lower half, red in the upper half ; the stem,

branches and polyp-spicules of the lower part of the polyparium deep red ; the

stem and branches of the upper part of the polyparium white with splashes

and streaks of red, while in many parts the polyp-stalks and polyp-spicules are

red ; the polyps of the whole polyparium white.

Locality : Andamans (J. Wood-Mason).

Dendronephthya harrisoni, Henderson.

The colony is bush-shaped and measures about 7 cm. in height and 3 5 cm.

in maximum width.

The stalk is long and slender, greatly ridged and wrinkled, and gives

off from its base a large number of slender stolons. In texture it is some-

what leathery.

The polyparium is a little irregular owing to the loss of one of the upper



97

Fig. 49. D. harrisoni.

braiK'lios, but it is roughly oval with its long axis coinciding with the stem.

One of the sides is almost fiat and has the smaller number of branches, while

the other side is markedly convex, with numerous branches, and an even surface

owing to the polyps all reaching the same level. The branches arise somewhat

irregularly, at times apparently in a whorl, and are almost all of equal length

and nearly cylindrical in the lower part ; they give

rise by repeated division to the polyp-bearing twigs.

The lower branches are smaller than the upper,

and in them the separation of the jjolyp-bearing

twigs is more complete bringing about in this man-

ner a more open arrangement of the polyps and

also a slight flattening of the upper portions of the

branches.

The polyps on the upper portion are arranged

in large groups of somewhat angular outline and

concave surface. These comprise smaller groups,

which in their turn are composed of a number of

smaller bundles, in each of which there are from

six to fifteen polyps, which stand in close contact

on the short stalks of 0'5 mm. in average length.

On the lower branches they stand more openly,

but are still arranged in small groups. They are small and rounded in shape,

about 048 mm. in height and in width. They are placed at an obtuse angle on

the stalk and have their spicules arranged in eight double rows. In the lateral

and ventral double rows there are four pairs of converging spicules, in the

dorsal there are three to four pairs. Of these the ui)permost pair is slightly

larger than the others, but as a rule does not project. The polyp-spicules are

spindles, averaging about 0'24 mm. in length and bearing a few simple spines.

The Stiitzbiindel is well developed, and usually two spicules project beyond

the polyp. These spicules may reach a length of 1-8 mm. and project for a

distance of 0'42 mm. beyond the polyp, but the average is considerably less.

Cortical spicules : («) In the stem the spicules are spindles either straight

or curved, and covered with simple, blunt, regularly arranged spines. They

often show a bifurcation at the end, and average in the smaller groups about

0*4 mm. and in the larger about 2'2 mm. On the stem they are arranged more

or less transversely, and in the branches and twigs nearly longitudinally.

(//) In the stalk there are short, thick spindles, clubs, three-rayed and

numerous flattened and irregular forms. All have numerous prominent branched

spines except the flat irregular forms and flat spindles which have rough warts.

The spindles measure about I'l mm. in length and 0'24 mm. in breadth, but

there are numerous forms which vary from 0-25 to 09 mm. in length and from
13



98

0-04 to 012 mm. in width. The three-rayed form.s measure about 048 mm.

by 024 mm.

Canal-wall spicules : («) In the stem there are spindles comparatively

smooth or bearing few simple spines. They measure from 02 to 2"4 mm. in

length and from 0-06 to 0-18 mm. in width.

{/)) In the stalk there are thick spindles, three-rayed forms, golf-club and

globular forms. The smaller are often of a stringy appearance, and they are all

covered with blunt protuberances, either rough, blunt spines or branched warts.

The spindles vary from 036 to 15 mm. in length and from 003 to 03 mm. in

width.

(^^"olour—The stalk, stem and branches are white ; the twigs pinkish ;
the

polyp-stalks generally red, but white in certain of the lower parts of the poly-

parium ; the polyps and the polyp-spicules are white.

Locality : N. Andaman Island.

Dendroncphthya booleyi, Henderson.

The specimen measures about 59 cm. in height and 38 mm. in greatest

breadth.

The stalk, 27 cm. long, is thick but very thin-walled. From its base

it trives oif a number of thin-walled stolons which are often branched, and

have fragments of shells attached to them.

It is bluish-white to semi-transparent in

colour and has a peculiar mesh-work ar-

rangement on the surface.

The polyparium is regular in outline,

compact in appearance, oval in shape, and

greatly flattened in one plane. The branch-

ing is not profuse, the stem giving off a

large branch on each side in the plane of

flattening and then dividing at the tip into

two short, thick branches which also lie

in the plane of flattening. On the other

two sides and on the lower portion of the

stem all round there are also small; short

branches. The branches divide into short,

thick, secondary branches, which divide into blunt lobes on which the polyps

are borne.

The polyps are arranged in groups of four to nineteen, but groups of eight

to twelve are most usual, and these again are arranged together to form larger

groups in which the polyps all practically reach the same level, thus giving a

Fig. 50. D. booleyi.
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Hat or slightly concave ui)i)er surface to the groui). They measure 0'4 mm. in

height and 0'.32 to 072 mm. in breadth and are placeil at a very obtuse angle

on stalks which measure up to 0'8 mm. in certain cases. The spicules are

arranged in eight double rows in each of which there are five to seven

pairs of converging flat spindles, about 03 mm. in length and 003 mm. in

breadth.

The Stiitzbiindel is not well developed except in a few of the polyps in

each group. It forms in the majority of cases a sheath for the stalk, and con-

sists of a number of spicules which average about 1 mm. in length and project

0'24 mm. beyond the polyp. In the other cases one or more of the spicules

may reach a length of '2-i mm. and may project 09 mm. beyond the

polyp.

Cortical spicules : (a) In the stem the spicules are long, slender, straight

or curved spindles with numerous smooth spiny processes, and a few flat,

smooth, striated stars and rods. The spindles vary in length from 0'35 to 2-1

mm. and in breadth from 003 to 010 mm. The flattened forms may reach a

length of 012 mm. In the stem and branches the spicules are arranged moi'e

or less transversely, but in the smaller twigs they tend to run parallel to the

length of the twig.

{/j) In the stalk the spicules are spindles, clubs, three- and four-rayed forms,

all covered with numerous simple, sharp spines. The spindles vary from 0'32

to 1"6 mm. in length and from 008 to O'l mm. in breadth, the clubs are 07 mm.

long and 013 mm. broad, and the three- and four-rayed vary from 0<i4 to 0"8

mm. in length from tip to tip.

Canal-wall spicules : (a) In the stem the spicules are long, slender, straight

or curved spindles with few small, smooth spines on the surface, and in addition

a few small flat rods. The spindles vary in length from 04 to 16 mm. and in

breadth from 0-03 to 0'08 mm., the flattened rods varying from 0'08 to 0'24 nun.

in length and from O'Ol to 003 mm. in breadth.

(b) In the stalk the spicules are straight or curved spindles and three-rayed

forms, all with simple spines on the surface, and a very few smooth, flat rods.

The spindles vary from 032 to 06 mm. in length and from 006 to 009 nun. in

breadth, and the three-rayed forms measure from 08 to 09 nun. from tip

to tip.

Colour—The stalk is white to translucent ; the stem and branches white
;

the twigs white on the lower, pinkish-white on the upper part of the polyparium
;

the polyps dark red in the lower, paler in the upper part of the polyparium
;

the tentacles whitish to translucent. In several parts the polyp-spicules are

not red, so that the whole polyp is of a white colour.

Locality : Andamans (G. H. Booley).
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Dendronephthya albogilva, Henderson.

The colony is small, round, com})act, with a slightly flattened, ball-shaped

polypariuni, which with its creamy-white colour presents a striking contrast to

the reddish stalk. It measures fully 45 cm. in height and has a maximum
breadth of about 3 cm.

The stalk is 25 cm. in length, fully half the total height, rigid, leathery

in texture and granular in appearance. Its upper portion is covered by the

reflexed lower branches, and at its base it gives off a few short, thick stolons.

The polyparium is small, rounded, flattened, and shows three very short,

blunt protuberances at the upper end. All the branches are of nearly the same

length, and are cylindrical in the lower part

;

by repeated division they give rise to the

polyp-bearing twigs. In the upper half of

the polyparium the smaller branches and

twigs remain cylindrical in shape, but in the

lower half the division is either imperfectly

carried out, thus giving rise to a flat upper

portion with short lobes at the end, or if the

division is carried out, the smaller branches

and twigs are slightly flattened. The stem

rises almost to the tip without giving off

any large branches, but just below the tip it

gives off one or two and then divides into

principal portions which are very short but

still give rise to numerous small branches

similar to those on the lower part of the

polyparium, and also produce the blunt pro-

tuberances at the top. All the branches on

the stem stand at a right angle except those

at the lower end which are bent downwards

towards the base ; those that arise from the

principal branches stand at an acute angle.

The polyps are arranged in bundles of four to twelve, which generally

stand close together, though more spread out on the lower part of the poly-

parium. They are small, measuring 0"5 mm. in height and 0"6 mm. in breadth,

and are placed at an obtuse angle on stalks about 1 mm. long. The spicules

are arranged in eight double rows in the following manner : In each lateral

row there are five to six pairs of converging spicules, of which the upper-

most pair may be larger than the rest and project a little beyond the polyp,

and in each dorsal row there are three to four pairs. The spicules are slightly

Fig. 51. D. albogilva.



101

flattened spindles and vary from 015 to 027 mm. in length. On the aljoral

surface of each tentacle there are two rows of small spicules.

The StiitzbQndel is well developed, forming a sort of sheath to the back

of the ]»olyp-stalk and having spicules which measure up to 3 nun. in

length. Two in each bundle always project beyond the polyp, one for 12

null.

Cortical si)icules : (a) In the stem there are straight or curved spindles

and a few V-, L- and Y-shaped forms, all having numerous regularly arranged,

simple or branched warts. The spindles measure up to 3'0 mm. in length and

((•4 mm. in breadth. There are also smooth, flat, spindle-shaped to irregular

star-shaped forms. They have an irregular transverse arrangement on the stem

and principal branches, but tend to lie more longitudinally in the smaller

branches and twigs.

{//) In the stalk there are straight or curved spindles, clubs, three-rayed

forms, triangular and oval-shapetl and irregular forms, all thickly covered with

regularly arranged rough and often branched warts. The spindles average

about 1 nun. in length and 0'27 nun. in breadth. In addition there are flat,

spindle- to star-shaped forms with very few warts. Among the irregular forms

there are almost globular forms, irregular spindles, and dumb-bell-shaped forms

with two whorls of rough warts and a short free space, irregular star-shaped

forms, and a few spherical forms that rise on the top of a tripod-like arrange-

ment of short processes.

Canal-wall spicules : (a) In the stem there are large spindles, three- and

four-rayed forms. The spindles measure from 08 to 30 mm. in length and

from 0"24 to 048 nmi. in breadth, and are covered with numerous rough warts.

The three-rayed forms measure about 18 mm. by 12 mm. and the four-rayed

forms about 0'48 mm. by 042 mm. ; both have rough warts. In addition

there are small, smooth, irregular, spindle-shaped bodies.

(h) In the stalk there are thick spindles, three-, four- and five-rayed forms,

four-rayed forms in which one of the rays rises in a plane at right angles to that

of the other three, and six-rayed forms in which two rays rise at right angles

to the plane of the other four, one on each side. There are all shapes of three-

and four-rayed forms ; in the latter two of the rays may be quite close together

and the other two widely divergent, in the former the shape often approaches

a T. All are covered with multituberculate to branched warts. In addition

there are smooth, flat, spindle-shaped to star-shajjed forms. The rough

spindles average about 1'8 mm. in length and 0'48 mm. in breadth.

Colour—The stalk is bright pink ; the stem light orange-yellow ; the re-

maining parts white.

Locality : Andamans.
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Dendronephthya lanxifera, Holm.

To this species we refer a greatly damaged incomplete specimen. The

outline of the polyparium seems to have been oval.

From the whole surface of the stem and branches smaller branches are

given off which by repeated division give rise to the polyp-bearing twigs. All

the upper branches are cylindrical, but the lower branches show a slight flatten-

ing in the lower part, and the terminal twigs are a little thickened towards the

ends.

The polyps are arranged in groups of about fifteen each, and several of

these may be grouped together, owing to the short terminal twigs, into a large

somewhat angular bundle whose surface is either flat or slightly concave. The

polyps stand in close contact with one another, measure on an average about

Oo mm. in height and the same in breadth, and are placed at an obtuse angle

on the stalks which are about 1 mm. long. The spicules form eight double

rows in each of which there are six to seven converging pairs, the uppermost

pair not larger than the rest, although their tips may be seen beyond the polyp-

head. They measure from 018 to 030 mm. in length and are furnished with

few spines. On the aboral surface of each tentacle there are two densely

packed rows of small, flattish, toothed spindles about O'OtJ mm. in length.

The Stutzbundel is well developed, especially in the outer polyps of each

bundle, where one of the spicules may reach a length of 2 "5 mm. and project

0'6 mm. beyond the polyp.

Cortical spicules : (n) In the stem there are spindles either straight or

curved, having regularly arranged, simple to branched warts, and varying

from 0-30 to 1-5 mm. in length and from 006 to 0-15 mm. in breadth. Many

of the spindles show a bifurcation at one end.

Canal-wail spicules : (a) In the stem canal walls there are numerous

flattened spindles and three-rayed forms, which average about 0'5 mm. in length

and 015 mm. in breadth.

Colour—The stem and branches are whitish to semi-transparent ; the twigs

white ; the polyps white, except for the outer polyps of the bundles, which are

red.

Locality : Andamans, 15 fathoms.

This species is also represented by a fragment of a colony, or it may be by

a small colony of which the Imsal part is wanting.

It consists of a few branches which are more or less cylindrical in shape and

give rise to large groups of polyps. Each group is about 7 mm. in diameter,

and consists of a number of small bundles which stand on short twigs and have

their margins marked by a ring of deep red-coloured polyps. The groups may

appear larger owing to one or two being in close contact with one another. The
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upper surface of the group is almost flat, but sometimes shows a slight con-

vexity, and the outline of the group is more or less angular. The twigs show

a peculiar thickening.

The polyps are small, roundish bodies, measuring 54 mm. in height and

OB mm. in breadth, and stand at right angles to the short stalks (only 0'5 mm.).

The spicules are arranged in eight double rows of seven to eight pairs of small

converging spicules. They are small and thick, measuring about 0"21 mm. in

length, and do not project.

The Stutzbiindel is well developed, especially in the red-coloured polyps,

where one of the spicules may project for a distance of 0"9 mm. beyond the

polyp, and usually the tips of two more project.

The spicules of the cortex of the stem are straight or' curved spindles

covered by regularly arranged blunt spines.

These features, which agree closely with the description given by Kuken-

thal and Holm, justify the inclusion of this fragment in the species D.

lanxifera, Holm.

Locality : Andamans, 20 fathoms.

The species has been previously recorded from Port Darwin, North

Australia.

Dendronephthya lanxifera, Holm, var. palkensis, Henderson.

This variety is represented by six small specimens, all of which are evidently

young colonies, varying not only in size but also in the general shape and appear-

ance of the polyp-bearing portion. The description given here is taken from

the largest specimen.

The whole specimen is soft and flabby, measuring 3'9 cm. in height and

'21 cm. in greatest breadth. The polyp-liearing portion is very loose and open,

and is roughly oval in outline and flattened in one plane.

The stalk, 11 cm. long, is soft and flabby. It gives off a number of

stolons from its base, and gradually widens out towards its uppei- end.

The polyparium is very loose and open, roughly oval in shape, and consists

of a number of branches which arise from all sides of the stem. The largest

branches are given off on opposite sides in one plane. The branches give rise

by division to the polyp-bearing twigs.

The polyps are arranged in groups of two to nine, and these again into

larger groups which are not at all regular, some forming a compact group with

a more or less flat surface, others forming very loose groups with an irregular

surface. The polyps are round, 0-56 mm. high and 048 mm. broad. They are

placed at a very obtuse angle on the stalk which may reach a length of 1

mm. The spicules are arranged on the polyp in eight double rows, laterally of

six pairs, dorsally an<l ventrally of five pairs of converging spicules. They have
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an average length of 032 mm. and breadth of 0032 mm. Here, one may say,

there are two types of polyps, one with spicules usually colourless or the lower

spicules only very faintly tinged with pink, the other with the upper spicules

colourless and the lower a deep brick red. In the latter the spicules are on

the whole slightly larger and tend to project beyond the polyp and also pro-

ject more through the wall of the polyp, giving it a rougher appearance.

The Stiitzbundel consists of a number of spicules of an average length of

1-12 mm., two or more of which may project for a very short distance beyond

the polyp-head.

Cortical spicules : (a) In the stem the spicules are spindles, either straight

or curved, with few small spines on the surface ; they vary from 016 to IS mm.

in length and from 0032 to Oil mm. in breadth. They are arranged irregularly

on the stem and branches but tend to lie more parallel to the length in the

smaller branches and twigs.

{/)) In the stalk there are spindles, clubs, branched and four- and five-rayed

forms, and a large number of small irregular spindles and stellate forms. In all

there is a very large development of huge spines either simple or branched.

On the spindles the spines are often greatly developed along one side and poorly

on the other. Spindles vary in length from 032 to ri2 mm. and in breadth from

0048 to 012 mm. Clubs average 04 mm. in length.

Canal-wall spicules : {a) In the stem there are simple spindles with very

few spines ; they vary from 016 to 072 mm. in length and from 0048 to 0064

mm. in breadth.

{b) In the stalk there are spindles similar to those in the stem canals

but more numerous and slightly thicker. They vary in length from 016 to 07

mm. and in breadth from 0048 to Oil mm.

Colour—Stalk, stem, branches and twigs semi-transparent to faint

yellowish-white
;
polyp-stalks white, with a slight tendency to become reddish

in their upper part in some cases
;
polyps whitish

;
polyp-spicules reddish in

a few cases, but usually colourless.

Locality : Palk Straits.

Dendronephthya lanxifera, Holm, var. andamanensis, Henderson.

In this specimen, which measures 37 cm. in height and 4 3 cm. in greatest

breadth, the stalk is wanting.

The polyparium is flattened in one plane, oval in shape with the long axis

at an angle to the stem, not regular in outline but with an almost unbroken

surface. The branching is not profuse and the main stem rises only a short dis-

tance before it divides into two large main divisions one of which is slightly

larger than the other. In the same plane as these two, and almost at the
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same level, a third large bi-anch is given off. The large branches are short and

thick and divide into smaller branches which by their division give rise to the

polyp-bearing twigs. From the surface of the stem similar small branches are

given off The lower branches are slightly flattened but are not reflexed.

The polyjis are arranged in groups of five to eleven and these again into

larger grouj)s, which have a flat upper surface. The polyps are high, rounded,

oval bodies, measuring 0'52 mm. in height and ()<M nnii. in Ijreadth and are

placed at an obtuse angle on the stalk which may reach a length of about 1 mm.
The spicules are arranged in eight double rows in each of which there are six

to seven pairs of converging spicules ; in addition there are a few placed almost

horizontally at the base, and in the space between the double rows there are

usually one or two spicules which run parallel to the upper spicules in each

double row. They are flattened spindles, usually curved, with few small spines

on the surface, and measure 'on an average about 0'24 mm. in length.

The Stutzbiindel consists of a number of spicules which form a sheath for

the back of the polyp-stalk. The spicules average about 1 "6 mm. and scarcely

project beyond the polyp-head. In a few the spicules may reach 19 mm. in

length and project for a distance of 0'32 mm. beyond the polyp-head.

Cortical spicules : (a) In the stem there are straight or curved spindles

covered with numerous blunt rough spines, and often showing a branching at

one end, which produces Y- and X-shaped and tripod-like forms, and forms in

which the branches run in close contact throughout their whole length. The

spindles vary from 0"-18 to 1 '9 mm. in length and Q-Ufj to 0'17 mm. in breadth ; the

Y- and X-shaped forms vary from 0'(J to 16 mm. in length and the tripod forms

measure about 14 mm. in length.

Canal-wall s])icules : {«) In the stem canals there are short thick spindles

either straight or curved, a few three-rayed forms, both series bearing blunt

spines on the surface, and a large number of flat, smooth, striated forms with

blunt teeth on the edges. The spindles measure from 0'48 to 0'(J8 mm. in length

and from 012 to 014 mm. in breadth ; the three-rayed forms may reach a length of

0-68 mm. ; and the flat, smooth forms vary from 008 to 024 mm. in length and

have an average breadth of 001 7 mm.
Colour—The colour of the whole is white to semi-transparent, but several

of the polyps in each group have red spicules which are so arranged that the

larger groups have a fringe of red polyps.

Locality : xVndamans (J. Wood-Mason).

Dendronephthya inermis, Henderson.

A large colony measuring 8 cm. in height and 6 cm. in breadth, with very

large compact polyparium and short stalk.

14
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The stalk measures 2 5 cm. in length, about one-quarter of the total

height of the colony. It is thick and somewhat flabby, granular in appearance,

and gives off from its base a large number of long, slender stolons to which are

attached particles of sand and fragments of shells.

The polyparium is large, compact, solid, of oval outline and somewhat

flattened ; it is thicker towards the apex than at the base. It is formed of a

large number of very thick short cylindrical branches which by numerous re-

peated divisions give rise to the polyp-bearing twigs. In the lower part of the

polyparium the branches are small, much larger towards the middle, and again

slightly smaller as the upper part is reached. The branches may be said to be

given off in irregular whorls, but the branches of one whorl are by no means of

uniform size. The main stem ends in a very blunt conical projection which

shows traces of dividing into three lobes, the beginnings of three new branches,

on each of which there are numerous polyjjs.

The polyps all come to the surface of the polyparium and are arranged in

groups of six to twenty individuals each. A number of.groups lie close together

and form larger groups which are flat to slightly hollow in surface. These

groups vary in shape from O to D or A and are themselves grouped with

other large groups, thus forming huge flat to concave, circular to angular

bundles of polyps in which there are several hundred individuals. The polyps

are placed on very short stalks about 5 mm. in length. They are small

rounded bodies measuring about 0*48 mm. in length by O'OO mm. in breadth,

and standing at an obtuse angle to the stalk. The polyp-spicules are

arranged in eight double rows in each of which there are six to seven pairs

of converging spicules which have few spiny protuberances and measure on

an average 0"21 mm. in length. There are no specially large forms and

none project. Two rows of spicules occur on the aboral surface of the ten-

tacles.

The Stiitzbiindel is not very well developed, being seen at its best on the

outer polyps of each bundle, where a spicule may reach a length of 1"8 mm.
and may project for a short distance.

Cortical spicules : (a) Those of the stem are slender s|)indles, straight or

curved, covered with regularly arranged roughened warts. They vary from 0"33

to o'O mm. in length, and from UiJG to 0'18 mm. in breadth. They are irregularly

arranged, producing a stringy appearance.

(/>) Those of the stalk include numerous spindles, clubs, tri- and tetra-

radiate forms, and also irregular spindles or stars. They are covered by irregu-

larly arranged, pointed or blunt, large rough thorns. The spindles measure

up to O'G mm. in length.

Canal-wall spicules : (a) The stem contains large spindles of a peculiar

stringy appearance, with very few blunt, thorn-like projections, and numerous
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small, flat, smooth, irregular spindles. The larger vary from 0-36 to 22 mm.
in length, and from O-QG to O'lo mm. in breadth.

(/;) The stalk contains spindles, three-rayed and tripod forms. All are

covered with very rough branched warts. Several of the spindles show a

division into two or three parts at one end. Si)indles average 072 mm. in

length by 009 mm. in breadth. The three-rayed forms, which may have a ray

divided into two or three, measure up to 0"6 mm. in length, and the tripods

0'48 mm. There are in addition small, flattened, irregular spindles.

Colour—Stalk, stem and branches white to semi-transparent (or bluish-

milky-white)
;
polyjis white with pinkish-red spicules at the base ; Stutzbiindel

pinkish-red, that colour predominating more on the outer polyps.

Locality : Padaw Bay (Dr. Anderson).

Dendronephthya quadrata, Henderson.

This species is represented by a complete specimen which measures 5 '6 cm.

in height and about 3 "7 cm. in greatest breadth.

The stalk is short, 2 cm. in length, thick and rigid, and gives off from

its base a number of stolons. It is marked by a number of rings and has

a wavy apijearance.

The polyparium is large, greatly flattened in one

plane, almost regular in outline, and with an even un-

broken surface. It is more or less quadrilateral in shape

with the corners rounded ott' and the sides slightly ir-

regular, and consists of a number of branches which vary

little in size, the upper being slightly the longer, and are

most developed in the j)lane of flattening. The branches

are short and thick, and by repeated division give rise

to the blunt stump-like polyp-bearing twigs. In addi-

tion to the larger branches numerous smaller branches

arise on the lateral surface of the stem.

The polyps are arranged in groups of four to twenty,

and these again into still larger groups. In the groups

all the polyps reach the same level so that the larger

groups have a perfectly level or slightly concave surftice.

They are rounded bodies measuring 048 mm. in height and 0'64 mm. in breadth,

and are placed at a very obtuse angle on the stalk which varies greatly in length

and may reach about 0'6 mm. in length. The spicules are arranged in eight

double rows in each of which there are five pairs of converging spicules, the

uppermost pair of each row being slightly larger than the others. There are

also a few transversely placed spicules at the base. The spicules are straight

Fig. 52. D. quadrata.
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or curved spindles with few small spines on the surface, the lower measuring

on an average 019 mm. in length and 0017 mm. in breadth, while the upper

have an average length of 0'25 mm. and breadth of 0'019 mm.

The Stiitzbiindel forms a sheath for the back of the polyp-stalk and consists

of a number of spindles which average 1'12 mm. in length. Two or three

may project as a small blunt conical point beyond the poly})-head.

Cortical .spicules : (tt) In the stem there are straight or curved spindles

with numerous simple blunt spines, and varying in length from 025 to 1"6 mm.

and in breadth from 0016 to 01(3 mm.

[b) In the stalk there are straight or curved spindles, often branched at

one end, where the branches vary in number from two to six, and irregular rod-

to spindle-shaped forms. All are thickly covered with numerous large simple

to branched spines. The spindles vary in length from 024 to ToO mm. and in

breadth from 0-048 to O'OH mm.

Canal-wall spicules : (a) In the stem the spicules are smooth, flat, striated

rods with blunt teeth on the edges. They measure from 0'048 to 0'12 mm. in

length and from O'OIS to 0'03 mm. in breadth.

{/>) In the stalk the spicules are similar to those of the canal walls of the

stem but slightly larger.

Colour—The stalk, stem and branches are white to greyish-white ; the

upper portion of the polyp-stalks red, the polyp-spicules white.

Locality : Andamans.

Dendronephthya ochracea, Henderson.

The specimen is almost complete, wanting only a small branch at the tip
;

it is egg-shaped, with the long axis of the egg at an angle to the stalk ; it

measures 47 cm. in height and 4 cm. in maximum breadth.

The stalk, 25 cm. long, is thick and rigid, and gives off a number of

thick-walled stolons from its base. It is granular in appearance and is

marked in its lower portion by transverse, in its upper portion by longitudinal,

ridges and furrows.

The polyparium is oval in outline and very compact ; it consists of a

number of branches which are arranged in imperfect whorls round the stem.

There is a slight flattening in one plane due to the greater development of the

branches in that plane. The branches are cylindrical and give rise by repeated

division to the polyp-bearing twigs ; they stand at a right angle to the stem, and

in one of the lower branches there is a slight flattening of the lower portion.

The polyps are arranged in groups of three to ten, groups of seven and

eight occurring most frequently. These groups stand apart from one another,

so that no larger groups are formed. All the polyps reach the surface of the

polyparium thus giving it a compact ajipearance. The heads are low and oval,
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Fig. 53. D. oohracea.

nioasuring on an average 0'48 mm. in height and 0-72 mm. in breadth. They

stand at a right angle to the stalk, which measures up to 1-25 mm. in length.

The sj)icules are arranged in eight double rows in each of which there are five

to six i)airs of converging spicules ; the uppermost pair in each row is slightly

larger than the others and i)rojects a short dis-

tance beyond the polyp. The spicules are flat-

tened spindles, straight or curved, with few spines,

averaging 0'19 mm. in length, the uppermost pair

being up to 0"24 mm. long. There are a few large

spicules arranged irregularly at the base of each

polyp. On the aboral surface of each tentacle

there are two rows of small rod-like spicules 0'017

mm. long.

The Stutzbimdel is well developed, and con-

sists of a nund;)er of spindles, several of which

may project beyond the ])olyp-head. They may
reach a length of 24 nun. and project OS mm.

Cortical spicules : {(/) In the stem there are

large spindles, straight or curved, thickly covered

with simple to blunt spines, from 0'19 to 3"2 mm.

long, and from 0-048 to 0'4 nun. broad.

(b) In the stalk there are short thick spindles, three-rayed, incipient

four-rayed, short, thick rods, and numerous smaller, irregular foi-ms. All are

thickly covered by blunt, rough warts. Spindles vary in length from 0-16 to

1-12 mm. and in breadth from 008 to 022 mm. In the four-rayed forms the

centre has an X-shaped mark, and in many cases two of the rays may be repre-

sented by mere stumps on the side.

Canal-wall spicules : [a) In the stem there are long spindles similar to those

of the stem cortex but very few in number, varying from 0'8 to 24 mm. in

length and from 0'16 to 0'32 mm. in breadth. There are also a very few small,

flat rods with toothed edges.

{/>) In the stalk there are thick spindles, three- and four rayed forms,

spindles with several l)ranches at one end, and spindles with two branches

arising together at the middle point of one side and running parallel and in

close contact throughout their length. All are thickly covered by blunt, rough

warts. The spindles vary in length from 0'64 to 1'6 mm. and in breadth from

010 to 032 mm. The rayed forms may reach a length of 12 mm. from tip to

tip, and may have a breadth of 032 mm. in a ray.

Colour—Stalk yellowish-white ; stem and branches light orange ; twigs

light orange streaked with i-ed
;
polyps white.

Locality : Andamans (J. Wood-Mason).
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Dendronephthya nicobarensis, Henderson.

The specimen is complete and measures about 4o cm. in height and

2 '6 cm. in greatest width.

The stalk is thick and markedly ridged, and measures 1-4 cm. in length.

It gives off a number of thin-walled stolons from its base and is granular

in appearance and leathery in texture.

The polyi)arium is nearly cylindrical in shape, bluntly rounded at the apex
;

it presents an unljroken, compact surface which all the polyps reach. The

branching is not very profuse, and there is little

difference in the lengths of the various branches,

those about midway up the stalk being slightly longer

than the others. They break up into smaller branches

which in their turn divide and form the twigs on

which the polyps are borne. None of the branches

are flattened.

The polyps are arranged in groups of five to

fourteen, and these again ai'e arranged in larger

groups. In the latter the surface is flat, or in a few

cases slightly concave. The polyps are low and round,

measuring from 0-32 to 48 mm. in height and from

48 to 064 mm. in breadth, and are placed at an

obtuse angle on stalks which may be very minute or

may reach a length of about 1 mm. The spicules

are arranged in eight double rows in each of which

there are five pairs of converging spicules. There are apparently two types

of polyps, one in which the spicules are large, and in which one or both of

the uppermost pair of spicules project, the other with slightly smaller spicules

and neither of the uppermost projecting. The spicules are spindles and average

in the smaller polyps about 019 mm. in length and 0-032 mm. in breadth, and

in the larger about 021 mm. in length and 003 mm. in breadth, while the

projecting spicules reach a length of 0'24 mm.

The Stutzbundel shows the same peculiarity as in the other ilinhellata',

being well developed and containing one or more large spicules which project

beyond the polyp, or consisting of a nund^er of smaller spicules none of which

project. In the first case they measure as much as 22 mm. and project 0-8

mm. beyond the polyp, in the second case they average about Oit mm. in

length.

Cortical spicules : {a) In the stem the spicules are spindles, either curved

or straight, three- and four-rayed, Y- and U-shaped forms, all of which are

covered with numerous blunt, thick spines. It is interesting to note that the

Fig. 54. D. nicobareiisis.
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Y-shaped spici;los are modified forms of a branched spindle, and that one or

more of the arms may themselves be branched, and that they differ in appear-

ance from the three-rayed forms where the origin of the rays is distinct. The

spindles vary from 016 to 24 mm. in length and from 0"048 to 021 mm. in

breadth ; the Y-shaped spicules measure up to 1'2 mm., the three-rayed average

about 0"4 mm., and the four-rayed average about 0"9 mm. in length.

(A) In the stalk there are straight or curved spindles, clubs, Y-shaped,

three- and four-rayed spicules and numerous irregular forms either slightly

spindle-shaped or tending more to a globular shape. All are covered with

large, pointed spines. The spindles vary from 016 to I'l mm. in length and

from 0"048 to 013 mm. in breadth ; the Y-shaped forms often reach a length of

over 1 mm. and the three- and four-rayed forms vary from 016 to 08 mm. in

length.

Canal-wall spicules : (a) In the stem the spicules are a few thick spindles

with very few small simple spines on the surface, and a number of smooth,

flat, striated forms either rod-shaped with blunt teeth on the edge or three-

rayed. The spindles vary in length from 0"64 to 1"6 mm. and in breadth from

0-08 to 0-19 mm.

{/)) In the stalk the spicules are short, thick spindles, three-rayed forms

with short thick rays, and numerous small, smooth, striated forms with blunt

teeth on the edges. The spindles and three-rayed forms have a number of

large prominent spines on the surface. The spindles vary from 0"32 to 0"8 mm.
in length and from 0*11 to 0*14 mm. in breadth, and the smooth, striated forms

vary from 0048 to 016 mm. in length and from 0'016 to 0*08 mm. in breadth.

Colour—The stem, stalk and branches are white ; in the upper part of the

polyparium the polyp-stalks are usually deep red, in the lower part they are

white, while in a peculiar band which runs in a curve from the base of the

polyparium to the tip, they are faint red ; the polyp-spicules white ; the

tentacles semi-transparent.

Locality ; Nicobars (F. Stoliczka).

Dendronephthya rubeola, Henderson.

To this species is referred a complete specimen measuring 57 cm. in height

and 4 '2 cm. in greatest breadth. It is characterised by the loose, open arrange-

ment of the polyparium, and the contrast between the white polyps and the

deep red branches.

The stalk is 3 cm. long, much shrivelled, and marked by a number of

longitudinal grooves and ridges. It is thick at the base, where it gives off a

few stolons, and gradually tapers upwards ; it is granular in appearance,

leathery in texture and tough, and has its upper part hidden by reflexed

flattened branches.
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Fig. 55. D. rubeola.

The exact shape of the polypariuni is difficult to determine owing to a

branch or two being absent, but it is most probable that it was of a somewhat

oval shape, the long axis standing at right angles to the stalk. In arrangement

it is very open—cylindrical branches give ofi' smaller branches which by a

repeated dichotomy give rise to the polyp-bearing twigs. The lower branches,

two in number, are flattened, leaf-like

structures which surround the stem and

are reflexed, thus forming a collar for the

upper portion of the stalk. From the

upper surface of these flattened branches

two lai'ge cylindrical branches are given

off:

The polyps are arranged in small

groups of four to eleven, these groups

not being massed into larger ones, but

standing apart from one another at the

ends of the branches, all the members of

a group reaching practically the same

level. They are low and round, 0'48

mm. high, 064 mm. broad, and are

placed at an obtuse, often at a nearly right, angle on the short stalk (about

0"5 mm.). The spicules are small and very numerous and are arranged in eight

double rows each containing numerous (at least nine) pairs of converging

spicules. They form a complete casing for the polyp and average U'17 mm.

in length, and 0-032 mm. in breadth. On the aboral surface of the tentacles

there are two rows of flat spindles whose ends alternate with one another.

The Stiitzbundel is well developed, although it is only in a few polyps of

each group that it attains its maximum growth. It consists of a number of

spicules which form a sheath for the stalk and average 11 mm. in length,

scarcely, if at all, projecting beyond the polyp. In a few cases the spicules

are 27 mm. long and project for a distance of 08 mm.

Cortical spicules : (a) In the stem there are slender spindles, straight or

curved, with small simple spines, from 0'24 to 2'2 mm. long, from 0'032 to

014: mm. broad, colourless to faint brick-red in colour, and in a few cases

bifid at one end.

(/>) In the stalk there are spindles, clubs and numerous irregular forms,

either fusiform, globular or radiate. All are covered by numerous, large, simple

or branched spines. Spindles are from 0-24 to r2 mm. long and from O'OS to

016 mm. broad. The spines are often largely developed along one side through-

out its length.

Canal-wall spicules : (a) In the stem the spicules are spindles with few
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inconspicuous spines; they vary from 0-32 to 14 mm. in length and from

0():32 to 016 mm. in breadth.

(/>) Those of the stalk are similar to those of the stalk cortex.

Colour—Stalk pure white ; stem and main branches yellowish-white

streaked with red, gradually becoming deeper red ; secondary and smaller

branches and twigs bright coral-red
;
polyps pure white.

Locality : Andamans.

Dendronephthya agaricoides, Henderson.

This specimen is characterised by its i)eculiar plate-like appearance and the

arrangement of its branches. Its total height is 1"5 cm.

The stalk, about 1 cm. long, is thick, much ridged and wrinkled, and has

had a broad flat base of attachment.

The polyparium is flat and spreading, and may be compared to a plate

longer than it is broad. The upper end of the stalk expands and grows in a

horizontal instead of in a vertical direction, thus

producing a thin, narrow, rod-like expansion on

the ends and lateral edges of which there is a

fringe of branches. In addition to four lower

flattened branches there are only four others,

also Hat, and a few small ones that arise from

the upper surface of the lower branches. The

latter nearly surround the upper portion of the

stalk, leaving only small free spaces between

them, and are flattened, leaf-like structures.

The other branches are slightly flattened. iVfter

repeated divisions the polyp-twigs arise.

The polyps are arranged in bundles of seven

to nine, sevei'al of which may be grouped to-

gether to form a larger bundle. The polyps of

each group stand compactly together, causing

the bundles to assume a club-shape. On the

much-cut-up edges of the flattened branches, the polyps occur singly, or in

small groups on widely divergent stalks. They measure about 0-66 mm. in

height and about 072 mm. in breadth, and are placed for the most part at right

angles to the stalk, but this is varied from acute to obtuse according to position

in the bundle. The stalks, especially on the lower part, may reach over 2 mm.
in length, but the average is much shorter. The spicules are arranged in eight

double rows in each of which there are six to seven pairs of converging spicules
;

one of the uppermost pair may be much larger than the others and may pro-
15

Fig. 56. D. agaricoides.
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ject beyond the polyp-head when the latter is retracted. These spindles average

about 0-33 mm. in length, the longest reaching 0-63 mm. On the aboral surface

of the tentacles two rows of thickly crowded, flat, irregular spicules are present,

having an average length of 0'06 mm. ; they may have a few teeth at their edges

or they may be perfectly free of these except for the presence of one tooth or

spine near one end.

The Stiitzbiindel is well developed on most of the polyps, one or more of

its spicules projecting. One may reach a length of about 4 mm. and project a

distance of r2 mm. ; if a second projects it is for a much shorter distance.

Cortical spicules : (a) The stem contains spindles, from 0'18 to 2-5 mm.

long, from 006 to 018 mm. thick, either straight or curved, with long, prominent,

smooth or branched thorns ; a number of small flat spindles and branched

spindles, which have a stringy appearance and have a few simple spines or teeth

on the edges ; a few large three-rayed forms and long spindles with more

numerous and blunter spines. These long spindles reach a length of 3'3 mm.

(h) The stalk contains spindles 0-33 mm. in average length, irregular

branched and star-shaped forms. These have numerous large branched spines

which may reach a length of 0'12 mm. There are also spherical forms with

prominent spines projecting on all sides.

Canal-wall spicules : In both stem and stalk, spicules seem to be quite

absent, except for the presence of a few minute corpuscles in the stalk canal

walls.

Colour—Stalk and flattened lower branches whitish ; stem and other

branches yellowish ; terminal twigs and polyp-stalks red
;
polyps white or

yellow.

Locality : Gulf of Martaban, 07 fathoms.

Dendronephthya malabarensis, Henderson.

This specimen must be classed with the Umhdlatce for the polyps are

arranged in small bundles which are all raised more or less to the same level.

The colony is small, 28 mm. high, 36 mm. broad, very limp, the branches hang-

ing down and completely hiding the stalk. It is flattened in one plane and the

growth is more horizontal than vertical.

The stalk appears very short owing to the position of the lower branches,

but it measures 12 mm., almost a half of the total height, and under the

low power presents a beautiful appearance due to the presence on the upper

layer of white four-rayed spicules which contrast with the yellowish semi-

transparent colour of the stalk.

The polyparium is small, very irregular in shape, flattened in one plane,

and more developed in the horizontal than in the vertical plane. It consists of
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a imnilx'r pf l)nuulies which are very slender and of diffei-ent lengths, very

Habby in texture, and hanging down over the stem. These branches divide

into smaller branches, which divide into long slender twigs ; these after one

more division give rise to smaller twigs on which the polyp-stalks are

placed.

The polyps are arranged in bundles of four to five individuals. These are

placed on stalks less than 1 mm. in length as a rule, but one polyp of each

group is raised above the level of the bundle, thus making the colony approach

the divaricate type in appearance. The outstanding polyp of a group is usually

given oft' from the side of the stalk, and in the angle thus formed a young polyp

arises, thus giving the bundle a more compact appearance. The polyps have

an average length of 0'54mm. and breadth of 048 mm., are placed perpendi-

cularly to the stalks, and have a more slender appearance than their measure-

ments suggest when the tentacles are expanded. The polyp-spicules are

arranged in eight double rows, in each of which there are four pairs of con-

verging spicules, the uppermost pair projecting a little beyond the polyp. At

the upper end of each double row a pair of spicules are present which lie a

little apart from the double row, and are not included in the above number

of pairs. The lower polyp-spicules measure on an average 0'30 mm. in length

while the upper may reach a length of 051 mm. They have simple spines

or thorns which stand at right angles to the surface. On the aboral surface of

the tentacles are two loosely arranged rows of flat plate-like spicules with

irregular toothed edges.

The Stiitzbiindel is rather interesting ; it consists of a few prominent

spicules, one of which may project for a considerable distance beyond the

polyp and measures on an average about TS mm. in length ; but another

feature must be noticed, namely, that in several of the secondary twigs along the

back there is seen a large prominent spicule which usually continues up the back

of the twigs of the third order and may form part of the Stiitzbundel of one

polyp ; this spicule may have a length of 6(3 mm. and a breadth of 018 mm.

Along the back of the terminal twigs there is usually a much smaller spicule

which gives way to the Stiitzbiindel spicules on the polyp-stalks.

Cortical spicules : (a) The stem and branches have long, slender spindles

covered with simple spine-like protuberances. They are arranged very irregu-

larly and only in the twigs take up a more or less longitudinal position. They

have an average length of 25 mm. and vary from 006 to 012 mm. in thickness.

In addition to these a few four-rayed forms are present; a number of the

spindles show markedly forked ends.

{/)) In the stalk there are spindles similar to those of the stem, and

numerous three- and four-rayed forms ; the latter are flattened, have promi-

nent irregularly toothed edges, may measure 48 mm. in greatest length, and
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show on their surface a peculiar pitted appearance under high power. There

are also a few thicker spindles with rough warts.

Canal-wall spicules : {a) The stem is apparently quite free of spicules.

(fj) No spicule was found in the stalk.

Colour—Stalk, stem and main branches yellowish-white ; tAvigs salmon-

pink
;
polyps A^hite, but appearing pink owing to the jMnkish spicules.

Locality : Station 246, off Malabar Coast, 68-148 fathoms.

Dendronephthya decipiens, Henderson.

ni greatestA complete specimen measuring 4'9 cm. in height and 4-8 cm.

breadth.

The stalk is very short, TS cm. in length, thin-walled, with traces of

stolons at the base, has a streaky appearance,

is parchment-like in texture, and has its upper

part hidden by reflexed lower branches.

The polyjmrium is greatly flattened in one

plane, circular in outline, and even of surface.

It consists of two main branches and a large

number of secondary branches—the two piin-

cipal branches being in one plane, while the

smaller branches arise all round the main

branches and stem. Two lower branches are

large, flattened, reflexed, leaf-like structures

which have a very broad base and almost com-

pletely surround the stem, leaving only two
very small free spaces. Directly below one of

these there is a small branch with cylindrical

stalk and flattened upper portion which is

slightly triangulai- in shape.

The polyps are arranged in groups of

three to eight, and may occur singly or in

small groups on the edges of the flattened

branches. They are low and round, 0-56 nuu.

high and 0'64 mm. broad, and are placed at

has anFig. 57. D. decipiens. an obtuse angle on the stalk which

average length of a little over 1 mm. The
spicules are arranged in two distinct ways. In the first, one to two pairs meet
at a very obtuse angle, and above these rise eight double rows of three to four

pairs each, the uppermost pair being largest. One spicule projects considerably.

In the second the spicules meet at a more acute angle, and in the double
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I'Dws there are four to Hve jjairs, none of which project. The spicules are

flattened curved spindles, and average 0-24: mm. in length, while the projecting

spicules average about 0-25 mm. in length. On the back of the tentacles there

are two rows of small, flat spicules.

The Stutzblindel is well developed, and consists of a number of large spicules,

one of which may reach a length of 3-2 mm. and project for a distance of 26 nnn.

Cortical spicules : (a) In the stem there are spindles either curved or

straight, from 128 to 2-4 mm. long, from 008 to 0-16 mm. broad, and with few

simple spines regularly arranged.

(/>) In the stalk the spicules are spindles curved or straight, rods, three-

and four-rayed forms, and a number of irregular shapes. All are thickly covered

with large, rough, branched spines. The small spindles have an average

length of 0-25 mm. and breadth of 0048 mm., while the large average la mm.
in length and 01<3 mm. in breadth.

Canal-wall spicules : (a) In the stem there are a very few spindles similar

to those of the stem cortex, and a very few small, flat, smooth forms, striated

and with toothed edges.

(/)) In the stalk there are a few spindles similar to the preceding, and a

number of small irregular stars.

Colour—Stalk, stem and branches greyish-white
;
polyps reddish-brown.

Locality: Arakan Coast, 13 fathoms.

This species may also be classified with the Diraricatce, especially when
the arrangement of the polyps on the lower branches is considered.

Dendronephthya ambigua, Henderson.

A complete specimen, greatly flattened in one plane, measuring 5-;> cm. in

height and about 6 cm. in greatest breadth. Most of the polyps have been

rubbed off.

The short stalk is about 2 cm. in length, greatly shrivelled and wrinkled,

stringy in appearance, has traces of a few stolons at the base, which is slightly

torn, and has its upper portion hidden by reflexed flattened branches.

The polyparium is loose and open, greatly flattened in one plane, and oval

in outline with the long axis of the oval at right angles to the stalk. It con-

sists of two main branches of about equal length which are given off in the

same plane on opposite sides of the stem, and a large number of smaller

branches which arise all round the stem and main branches and by repeated

division give rise to the polyp-bearing twigs. Two of the lower branches are

flattened and leaf-like, and almost surround the stem, leaving only two small

free spaces between their bases. Below one of these free spaces two small

branches arise with rounded lower part and flattened upper part (like an um-



118

brella turned outside in) ; below the other there is only a single such branch.

Above each a somewhat similar small flattened branch is found.

So far as the specimen permits one to say, the polyps are arranged in

small bundles of five to seven and may occur singly or in small groups on the

edges of the flattened branches. They are

fairly high and round, measuring about 060

mm. in height and 50 mm. in breadth,

and are placed at a very obtuse angle on

stalks which average about 1 mm. in length.

The spicules are arranged in eight double

rows in each of which there are four to six

pairs of acutely converging spicules, the

uppermost pair being larger and projecting.

The lower spicules average about 0o2 mm.
in length, the iippei- about 048 mm. On
the aboral surface of each tentacle there

^ ,

.

seem to be two double rows of spicules,
D. ambigua.

one of flat bars with ragged edges, and

lying on the top of this a second double row of much thinner rod-shaped

spicules with toothed edges.

The Stiitzbiindel is well developed, and consists of a number of spindles,

one or two of which usually project ; they average about 1'6 mm. in length.

Cortical spicules : (a) In the stem and branches there are apparently two

series of spicules, a larger series of spindles which may reach over 6 mm. in

length, and a smaller series of spindles which average about 1'2 mm. in length.

They have simple spines. The larger spicules form a rough network or lattice-

work the meshes of which are filled up by the smaller spicules.

(A) In the stalk there are simple spindles, variously branched spindles, and

a few irregular three-rayed forms. The spindles may have the branches near

one end and so appear three-rayed, or they may be given oft' near the middle

point of a side. The larger spindles average about 1"2 mm. in length. All are

cov(3red by numerous rough, blunt warts.

Canal-wall spicules ; {(t) In the stem there are simple thick spindles with

few simple, inconspicuous conical spines, and a number of flat, smooth, striated

irregularly branched forms.

(b) In the stalk the spicules are similar to the preceding except that there

are a number of more prominent Y-shaped forms and that the warts are rougher.

Colour—Polyps and upper parts of polyp-stalks, in certain parts deep brick-

red
; the remaining parts, greyish-white.

Locality : Arakan Coast, 13 fathoms.

This species may be also classified with the Ditaricato! rigida group.
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Dendronephthya elongata, Henderson.

The specimen is very limp and flabby, very irregular in outline, and measures

10 cm. in height and o em. in greatest breadth.

The stalk is very flabby, granular in appearance, and measures fully '25

cm., about one- fourth of the total height.

The first offshoots are two small branches almost directly opposite one

another. After a free length of nearly lo cm. the stem gives off two broad,

leaf-like, reflexed branches or folds, the bases

of which almost surround the stem, collar-

fashion, leaving only two small free spaces which

are not directly above the two smaller branches.

Further, there are numerous branches of un-

equal length given off, making the polyparium,

which is much flattened, very irregular in out-

line. The principal branches divide repeatedly,

those of the fourth order being the terminal

branches, and these give off small twigs from

which the polyp-stalks arise. From the surface Fig. 59. D. elongata.

of the main stem small flattened branches arise

of which the base is almost as broad as the flattened upper portion.

The polyps are arranged in bundles of six, all the individuals of a bundle

reaching almost the same level ; they also occur singly or in small groups on the

edges of the flattened leaf-like branches. They measure on an average 54

mm. in height and 0'4S mm. in breadth, and are placed on the very short stalk

at an angle which is usually a right angle, though sometimes approaching acute.

There are two sizes of polyps on the specimen, the smaller polyps having a

relatively shorter stalk. The polyp-spicules are arranged in eight double rows
;

in each of these there are five pairs of spicules, the uppermost of which may
project for a very short distance beyond the polyp ; these spicules are all of

almost uniform length, 0-25 mm. They are flattened spindles, straight or curved,

and bear simple spines.

The Stiitzbundel is well developed ; in some cases one of the spicules has a

length of 1-6 mm. and projects for a considerable distance (0'4 mm.) ; in others

it consists of a number of smaller spicules.

Cortical spicules : (a) The stem contains spindles, straight or curved, clubs,

and irregular three- and four-rayed forms. No particular arrangement can be

determined, but the surface presents an appearance very much like that of a

handful of chopped hay with a few larger pieces promiscuously thrown on. This

appearance is continued on the branches and twigs, and only on the polyp-stalks

does the arrangement become a little more regular. The spindles are slender.
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from 0"4!-« to 16 mm. long, with simple prominent thorns which tend to become

compound. The clubs may reach a length of 0"9 mm. but are usually smaller
;

they are furnished at the thick end with prominent spines. The three- and

four-rayed forms are very irregular and much rougher in appearance than the

spindles and clubs.

(f)) In the stalk there are smaller spindles than in the stem, very irregular

forms which approach stars, incomplete three- and four-rayed and globular

forms, all of which are furnished with huge branched or compound spines.

Canal-wall spicules : (a) The stem has thick spindles and clubs, measuring

from 0-42 to 1'2 mm. in length, and from 0'06 to 0-24 mm. in breadth. They

have prominent spines.

{f>) The stalk has short, thick spindles, spindles with very blunt ends or

rod-shaped forms, irregular three- and four-rayed foinis, and spicules which

consist of a large, blunt, rounded body giving off one arm which soon divides

into two parts. The rayed forms have very thick, blunt, short rays. All

the forms are thickly covered with projections which vary from prominent

simple spines to branched spines and prominent rough warts. The spindles

are from 03 to 1-4 mm. long, and from 0-09 to 0-3 mm. broad. Some of the

three-rayed forms have a length of 09 mm.

Colour—Stalk, stem and branches are whitish to yellowish, with here and

there a bluish tinge ; the lower flattened branches are pale lilac ; the polyp-

heads pinkish-red ; the tentacles yellowish-white.

Locality : Off Ganjam Coast, 28 to 30 fathoms.

Dendronephthya, sp. (?)

From the Andamans there is a small specimen—a portion of a colony. It

consists of a number of small branches arising from a common part.

The polyps are arranged in small groups of eight to ten, and adjacent groups

are in such close contact as to give the appearance of a much larger group.

They measure on an average 0'65 nmi. in height and 0-6 mm. in breadth, and

are placed at an obtuse angle on long stalks about 2 mm. in length. The polyp-

spicules are arranged in eight doulile rows of six to seven pairs of converging

spicules ; the uppermost pair may project a little. They average about 0-24 mm.

in length.

The Stutzbiindel is very well developed, two or three spicules projecting

beyond each polyp-head, giving the colony a very thorny appearance. These

spicules may project for a distance of about 0-9 mm. and may reach a length

of 3 6 mm.
Cortical spicules : The spicules are simple spindles, either curved or straight,

and sparsely covered by regularly arranged simple spines. They measure up
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to 2'o mm. in lengtli and ()"15 mm. in breadth, and are arranged irregularly on

the larger branches.

Canal-wall spicules : In the canal walls there are spindle-s and three-rayed

forms, the spindles often bifurcated at one end.

Colour ; The principal branch is yellowish ; the smaller branches and twigs

deep orange ; the polj^ps white.

Locality ; Andanians (J. Wood-Mason).

Dendronephthya, sp. (?)

This is a fragment, rigid in character, cylindrical in shape, and from it

rise numerous smaller branches on all sides, which by repeated division give

rise to the polyp-bearing twigs.

The polyps are arranged in small groups of about six, and are placed

at a very obtuse angle on the stalk which measures up to 2 mm. in length.

They are somewhat conical in shape, and measure 0'66 mm. in height and 072
mm. in width. The polyp-spicules are arranged in eight double rows, in each

lateral row there are from six to eight pairs of spicules, one of the second upper-

most pair being much larger than the others and projecting. The si)icules are

spindles either curved or straight, and average 0"24 mm. in length ; the upper

may reach a length of 0(3 mm. and project 0"24 mm. beyond the polyp. They

bear simple thorns which are directed obliquely towards the tip on the project-

ing part of the larger spicules.

The Stutzbiindel is well developed, one of the spicules projecting for a

considerable distance (about 1 mm.) beyond the polyp, and reaching a lengtli

of 3 3 mm.

Cortical spicules : In the stem the spicules are spindles which bear numer-

ous regularly arranged, blunt, rough to branched Avarts. They vary from

0"42 to 3"(j mm. in length and from 0'09 to 027 mm. in width. There are, in

addition, numerous smaller spindles with fewer warts. They form a network

on the principal portion, but are more longitudinally arranged on the smaller

branches and twigs.

Canal-wall spicules : In the stem there are spindles.

Colour—The stem or branch is white, the smaller branches yellowish-white
;

the polyp-stalks reddish ; the polyps red ; the tentacles white with red spicules

on the aboral surface.

Locality : Off Ganjam Coast, 28 to 30 fathoms.

Dendronephthya, sp. (?)

This is only a fragment of a colony. It measures 2 "5 cm. in height and

lo cm. in maximum width.
16
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The stalk is about 2 cm. in length, somewhat leathery in texture, and more

or less rigid. Its upper portion is hidden by the reflexed flattened branches,

and from the base it gives off a number of slender stolons.

Only the lowest part of the polyparium is left. Of its branches two are

flattened and leaf-like, and almost surround the stem, leaving free only two

small spaces between their bases. Directly Ijelow each open space at a

slightly lower level a small branch arises with cylindrical lower part and

flattened upper part. Above the open space at one side a small branch with

slightly flattened stalk arises. The arrangement of the polyps seems to be in

small groups of about six ; they are placed on short stalks.

The polyps are low, measuring about 0-36 mm. in height and 0"42 mm. in

breadth, and are placed at a right angle to the stalk. The spicules are arranged

in eight double rows, in each lateral row there are three to four pairs and in the

dorsal rows two to three pairs. In each lateral row one of the uppermost pair

projects for a distance of 0'09 mm. beyond the polyp, and has a length of about

27 mm.
Cortical spicules : (a) In the stem there are spindles either curved or

straight, and averaging about 2-2 mm. in length.

(fj) In the stalk there are spindles which are often branched, Y- and L-

shaped forms, covered with prominent rough thorns. In addition there are

smaller smooth spindles and irregular star-shaped forms with few spines. The

spindles measure up to 1"8 mm. in length by 0'21 mm. in breadth.

Canal-wall spicules : In the stalk there are spindles, three- and four-rayed

forms, all l)eing rather smooth and bearing few prominent blunt spines. The

spindles measure up to 15 mm. in length and 0"15 mm. in breadth. In addition

there are a few flat irregular spindle-shaped to star-shaped forms.

Locality : Ye, Burma.

The following species, which have been described by Miss Harrison ^ from

the earliest " Investigator " collection, are included for the sake of completeness.

" A. Forms belonging to the Divaricate certimmis group of Kiikenthal.

"Spongodes thomsoni, Harrison.

" Branches given off' from whole or greater ])art of both sides of stem in

one plane ; branches subdivided into twigs each bearing bunches of three to

ten polyps
;
polyp-stalks 1-2 mm. long, borne at right airgles to stalk. One

spicule projects 1 mm. beyond each polyp-head. Spicules of anthocodia in

eight double rows arranged ' en chevron,' one large spicule to each point, other

smaller spicules irregularly disposed.

1 Harrison, "Journ. Linn. Soc. Zool.," vol, sxx., March, 1908.



"Colour—Stem and main branches yellowish-white; twigs becoming

gradually orange
;
polyps white.

" //'//'. : Two specimens from Bay of Bengal.

" Spongodes elegans, Harrison.

" IMain stem divides into two branches, each of which divides again into

two, and these further subdivide into numerous twigs ; two lower branches

form a flattened collar nearly encircling the stem. Polyps, borne on stalks

1 mm. long, in clusters of four to eight ; one large spicule projects about '2 mm.
below each polyp. Anthocodia with eight double rows of four to six spicules

arranged ' en chevron,' outermost lai'ger and projecting beyond bases of ten-

tacles. Tentacles with double row of colourless spicules.

"Colour—Sterile stem a light brick-red; main branches white, shading

gradually from pink to red twigs
;
polyps red with white tentacles.

" HafK : Bay of Bengal.

"Spongodes biformata, Harrison.

" Two lower branches flattened, forming two nearly complete semicircles

round stem ; above these two lateral branches, and above these again the main

stem divides into two branches which further subdivide and bear polyps in

biuidles of four to eight on stalks of 1-2 mm. Polyp-heads protected by bundle

of three to five .spicules, two or three of which project slightly. On the lower

flattened branches polyps alternately borne on stalks or sessile on the edge of

the flattened branch. Branches very distinctly in one plane. Spicules of

anthocodia 'en chevron' in eight double rows of four to six spicules each, all

the same size and not projecting beyond bases of tentacles.

" Colour—Base nearly white ; all other spicules of stem, branches, antho-

codia, and tentacles yellow.

"Hah..- Bay of Bengal."

" B. Form belonging to the Divaricate rigida group of Kiikenthal.

"Spongodes rubescens, Harrison.

" Whole colony very firm and rigid ; main stem divided into numerous short

branches which subdivide into smaller branches and twigs bearing polyjjs in

groups of two to eight at about right angles to branch. Lower branches

flattened, one partly encircling the stem, others forming flattened plates with

polyps all round the edges. One spicule projects about 1 mm. beyond each

polyp. Spicules of anthocodia more or less in eight double rows, but chevron
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arrangement not very distinct ; spicules projecting beyond bases of tentacles.

Tentacles with double rows of deep red spicules.

" Colour—Stem and main branches white ; secondary branches and twigs

yellow ; below the bunches of polyps the spicules show a red core, and there

is a gradual transition fi-om yellow to red
;
polyps red.

" Hah. : Bay of Bengal."

Sub-family, Siphonogorginae.

Siphonogorgia variabilis ( = Chironephthya variabilis, Hickson).

,, macrospiculata ( = Chironephthya macrospiculata, Thom-

son and Henderson).

,, mirabilis, Klunzinger ( = S. pustulosa, Studer).

,, macrospina, VVhitelegge.

„ rotunda, Harrison.

,, media, n. sp.

,, palmata, n. ap.

„ annectens, n. sp.

„ asperula, n. sp.

,,
duriuscula, n. sp.

Scleronephthya flexilis, n. sp.

Stereacanthia indica, Thomson and Henderson.

„ armata, n. sp.

Cactogorgia celosioides, Simpson.

„ expansa, Simpson.

„ alciformis, Simpson.

Incertse sedis :

—

B.actylonephthya granulata, n. gen. et sp.

GENUS SIPHONOGORGIA, KolUker.

Hickson in the " Alcyonaria of the Maldives," Part I., p. 487, drew atten-

tion to the possibility of uniting the two genera SiphoniMioniia and Chlnmeplithiia.

He pointed out that such characters as (1) the distribution of the polyps and

(2) the retractility of the anthocodite, given by Wright and Studer as diagnostic

of Chironephthya, are quite untenable. At the same time he drew attention to

the anthocodial armature and distinguished between an " en chevron " and a

" fan-like " arrangement in the "points". He says: " It is probable from the

literature of the subject that in most of the species of Srphonogorgia the ar-

rangement of these spicules is similar to this," viz., fan-like.

An examination of a large number of specimens has, however, convinced

us that this is untenable, as in a single colony both types, with intermediate

forms, were found.

The distinction based on the mode of growth, i.e., Nephthyid-like in
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Cliiroueplitliiid and Gorgonid-like in Siphonogonjia, is also unworkable, since we

have fountl forms, agreeing in armature and spiculation, exhibiting both types.

The arrangement of the main canals is also a character on which little

stress can be laid. Two types may be distinguished in extreme forms, one

with thin collapsil)le walls and large irregular canals, the ClilroHcplithyn type,

and another with small circular canals and thick hard walls, the SlphoiKxjin-gia

type. Linking types exist, however, and apart from these we should not feel

justified in separating the two genera on so slender a basis.

We are therefore inclined to merge them, as Kiikenthal has proposed,

retaining the older name Siphonogortjia.

Siphonogorgia variabilis (Hickson) ( = Chironephthya variabilis, Hickson).

This species, described by Hickson (1903), is represented by several speci-

mens. We submit the following details as a contribution to the study of the

variability of this plastic species.

(A) A slightly damaged specimen, 13 cm. in height and 6-5 cm. in breadth

consisting of a main stem, broken near the base, 1'8 cm. long and 12 cm.

in diameter, which immediately divides into two main branches. These again

give off secondary branches and in exceptional ca§es tertiaries occur. The main

stem and branches are almost circular and are covered by a network of small

spicules. The smaller branches are wrinkled, due in part to the collapse of the

walls supporting the canals. On these smaller branches the spicules are large

and arranged longitudinally. The polyps are scattered irregularly over the

branchlets and in no case could a spiral arrangement be traced. Each is sup-

ported within a definite calyx.

The spicules are all transparent, warty, straight or bent spindles.

(rt) Lai'ge spindles on the branchlets and supporting the verruca?, 2"6 mm. x

03 mm. ;
2'4 mm. x 0"3 mm. ; 22 mm. x 0"15 mm.

(/>) Polyp spicules—mostly club-shaped and curved—warty to spiny,

0(3 mm. X 005 mm. ; 06 mm. x 004 mm.
The colour of the colony is white to greyish.

Locality : Persian Gulf, 48-49 fathoms.

(B) Two magnificent specimens measuring 11 cm. x 45 cm. and 11 cm. x

5") cm. The first is a complete colony consisting of a short main stem, 15 cm.

long and 18 cm. broad at the base, which first gives off a few small branches

and then bifurcates into two main upright branches. These again give off

smaller branches and only on the latter are polyps to be found.

The second specimen is incomplete at the base, which is 1 2 cm. in diameter,

and is marked by its profuse branching in all directions, thus forming a com-

pact colony slightly flattened in one plane.
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Transparent spicules of the coenenchyma, 2'8 mm. x 0'3 mm. ;
2"55 mm. x

0'25 mm. ;
1'2 mm. x 0-25 mm.

Purple spicules of the coenenchyma, 2-7 mm. x 0"25 mm. ;
2"5 mm. x 0'3

mm.
Club-shaped and curved pale yellow spicules of the " crown and points,"

055 mm. x 004 mm. ; 05 mm. x 005 mm. ; 055 mm. x 005 mm.
The colour of the general ccenenchyma is pale brown merging into purplish-

red in the polyp-bearing branches. The polyps are of a bright yellow

colour.

Locality : Table Island (Cocos), Andamans, 15-35 fathoms.

(C') An almost complete specimen 6 em. high and lii) cm. in breadth. The

main stem, which is liroken, is 1'5 cm. long and 07 em. in diameter. In the

lower part small branches are given oft" but ultimately it divides into three almost

equal branches about the same level. These again bear secondary branches on

which are borne the polyps.

Spicules: Of coenenchyma—transparent warty spindles, 15 mm. x 0"25

mm. ;
1'8 mm. x 03 mm.

Yellow warty spindles, 2'5 mm. x 0'4 mm.; 1'8 mm. x 0"25

mm. ; 15 mm. x 01 5 mm.

Of polyp—"crown and points"— pale yellow spiny spindles, 0'6 mm. x 0'05

mm. ;
0'55 mm. x 0'045 mm.

Tentacles—red spiny spindles, 0"1 mm. x 002 mm. ; 0-14 mm. x 0"015 mm.

Colour—General coenenchyma—yellow ;
" crown and points "—yellow

;

tentacles—red.

Locality : Table Island (Cocos), Andamans, 15-35 fathoms.

(D) A single slightly damaged specimen attached to a piece of rock by a

basal expansion of 2'1 cm. and measuring 8 cm. in height by 4-5 cm. in breadth.

On the main stem, which is 1-5 cm. long and 07 cm. in diameter, small branches

arise near the base, higher up three almost equal branches are given off and

from these arise the secondary branches which bear the polyps.

Spicules: Of ccenenchyma—transparent and pinkish warty spindles. These

vary from 23 mm. x 03 mm. to 05 mm. x 004 mm.

Of polyps—transparent and more irregular spiny spindles of the "crown

and points," 0'4 mm. x 0'05 mm. ; O'O mm. x 0'04 mm.

Colour—Pinkish tint near the base but grey in the main stem and branches,

merging gradually into a dull red near the tips of the secondary

branches
;
polyps—white.

Locality : Andaman Sea, 41 fathoms.

(E) Several small fragments of secondary branches of exquisite colouring.

Spicules :—Of ccenenchyma—pale yellow warty spindles, P5 mm. x 02 nun.

to 0"25 mm. x 02 mm.
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Of polyjis—red, curved and club-shaped sjiiny spindles of "crown and

points," 07 nuu. x 005 mm. ; Oo mm. x 0'035 mm. lied irregular

ragged discs of the tentacles, 015 mm. x 002 mm. ; 01 mm. x 0025
mm.

Colour—general c(cnenchyma yellow, i>olyps—bright red.

Locality : Andamans.

(F) A beautiful complete colony 5 5 cm. in height and 2"5 cm. in maximum
breadth.

It consists of a main stem with a slightly spreading base from which branches

arise at indefinite intervals. Immediately above the base several very small

branches come off, but further up larger and more robust offshoots arise at very

acute angles. This feature is very marked in the case of one polyp-bearing

branch which extends parallel to the main stem throughout its whole

course.

A dense covering of large spicules, arranged for the most part longitudinally,

extends over the whole surface of the colony.

The colour of the general cosnenchyma is a creamy-white, but the bright

red anthocodite are prominent and are scattered over the whole colony. They

are retractile within verruca^ which are by no means prominent, consisting of

a few projecting spicules irregularly arranged. The verruca? measure about 5

mm. in diameter. The " crown and points " arrangement is very distinct, the

" crown " consisting of six to eight rows of curved spindles, while in each

" point " there are two large club-shaped spindles with a few very small ones

between.

The polyps are scattered at fairly wide intervals over the branches but

appear as if clustered at the tips.

The spicules of the cojnenchyma are very large, densely warted, pale yellow

sj)indles, straight and curved, and give the following measurements length by

breadth in millimetres : 5 x -55
;
4'5 x 0"5.

Smaller spiny spindles measure about 0'9 x 0-075.

In the polyps the spicules are red, curved and club-shaped spindles of the

following dimensions in millimetres : 0*35 x 0'02
;
0*4 x 0'03.

Locality : Andamans, 270-45 fathoms.

(G) A small colony, S cm. in height by 5 '5 cm. in breadth, with quite

irregular brandling. The branches are short and thick with the polyps clustered

chiefly around the blunt end. General colour—brown. Polyps—dark rerl.

Arakan Coast, 13 fathoms.

(H) Another .small colony, 3*5 cm., 1-5 cm. Main stem 1 cm. in breadth,

having but a few lobes. General colour, sulphur-yellow
;
polyps—red ; ten-

tacles—yellow. A note attached to it reads ;
" Sulphur-yellow stem, deep

maroon (?) florets, yellow centre ".
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Table Contrasting Colour Varieties of Siphonogorgia variabilis.

Specimen.



129

The "points" of the anthocoduu are very well defined, being Ixiilt up of

four large spicules arranged " en chevron ". Between each pair of points there

occur several smaller spicailes. On the tentacles the spicules are arranged in

V-like pairs, the apices directed towards the proximal end, l)ut in some cases

this arrangement is more irregular or more nearly parallel. The spicules of

the tentacles, excei)t for- a small part at the proximal and distal ends, are red

in colour.

In the coenenchyma the spicules are warty or spiny, straight, curved or

S shaped. Most of them, and especially the larger ones, are transparent, but

some are reddish. The following are some of the measurements in milli-

metres :

—

(a) Transparent, 8-2 x 0-85
;
6-3 x 0-8

;
1-5 x 0-25.

(h) Tinted, 0-3 x 0-04
; 02 x 0-025 ; 01 x 002.

The spicules of the anthocoditc are spiny spindles, straight, curved or club-

shaped, and are transparent except those on the middle of the tentacles. The

measurements in millimetres are as follows :

—

Crown and points, 0'8 x 09 ; 0o5 x O'l.

Red spindles from the tentacles, 0-25 x 0-03
;
0-15 x 0-02.

Locality : Malabar C'oast, 30 fathoms.

Siphonogorgfia mirabilis, Klunzinger ( = S. pustulosa, Studer).

This species is represented by a much broken creamy-white colony, which

could not have been less than 13 cm. x 10 cm.

It is branched in one plane, the branches arising at various angles, some

perpendicularly, afterwards taking an upward course, so that the general impres-

sion is of a rigid flabellate colony with sinuous branches. The main branches

are cylindrical, but the smaller twigs are not so regular in outline and are

somewhat flexible.

The spicules on the main stem and branches are arranged transversely, but

on the finer twigs they are longer and disposed longitudinally.

The canal system is very clearly seen in the larger branches where there is

one large central canal surrounded by three smaller ones, while between these

and the circumference there are several still smaller almost inconspicuous

canals. The spicules around the central canals have a decided red tinge.

The polyps are disposed over the whole colony, in a slightly spiral manner,

at intervals of about 1 to 3 mm. on the main stem, and further apart on the

branches except at the tips of the twigs where they occur in clusters.

The calyces are about 15 mm. long and 1 mm. in diameter and are built up

of spicules so placed that the points are directed inwards and form a protection

for the retracted polyp.

17
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Four to six rows of spicules form the "crown" of the anthocodite. The

arrangement of the spicules on the " points " is not constant. The following

" arrangements" were observed :

—

(a) Two large spicules with one between them—three or four occurring

between the several " points ".

(b) Five large spicules, two on one side and three on the other, directed

inwards.

(r) No definite arrangement.

The spicules of the main stem and branches are mostly spindles pointed or

with rounded ends. These are covered with warts, some of which are rounded

and smooth, while many are spiny and appear as knobs with a constricted neck.

The spindles measure in millimetres 12 x 0"3
;
1'4 x 04.

Those of the smaller twigs are of the same type but larger—2 x 0-3 mm.

On the anthocodife they are spiny irregular spindles. The following are

some of the measurements in millimetres :

—

(a) " Crown and points," 4 x 02 ; 4 x 025.

(b) Tentacles, 015 x 001.

Locality : Persian Gulf, 48-49 fathoms.

Another slightly damaged specimen 15 cm. long and 4 cm. broad may be

referred to this species. A somewhat spirally twisted or sinuous stem arises

from a thickened base. Branches come off" mostly from two sides and diverge

at various angles. They have no definite arrangement and the distance between

them is by no means constant.

Polyps occur scattered over the whole colony separated by intervals of 3 to 7

mm. on the main stem. The colour of the general coenenchyma is red while

that of the polyps is yellow. The calyces could in no way be termed prominent

but appear as slight warts on the crenenchyma. None appear on the main

stem below the origin of the first branch, but on the smaller branches they are

fairly close together.

The crowns of the anthocodife are composed of four to five rows of curved

spindles and points. On the tentacles the spicules are arranged in pairs pointing

towards the distal end.

The spicules of the coenenchyma are large red warty and spiny spindles and

have the following measurements in millimetres :

—

{(i) Warty, I'S x 0-3 ;
1-6 x 03.

(b) Spiny, 0-8 x 0-05
;
0-85 x 0-05.

On the anthocodiee the spicules are of the same shape, but club-shaped forms

also occur. They are of a very pale yellow colour and measure as follows :

—

(a) Crown and points, 0-4 x 004 ;
0-3 x 0-045.

{h) Tentacles, 012 x 0-02.

We have no hesitation in referring these specimens to the above species.
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nor have we any doubt as to the merging of Stnder's species into Klunzinger's

S. mirahilis. Klunzinger's description is exceedingly good, and in addition to

this we have examined the British Museum type specimen of Siphonogorgia

[mtttitlond.

Locality: Oft' Table Island (Cocos Group), Andamans, 15-3o fathoms.

To this species we also refer a small specimen in the Wood-Mason collec-

tion which may be a colony with the basal portion broken off". It is ")0 mm. in

height and 20 mm. in breadth. The colour of the colony is almost coral-red,

but becomes slightly orange-red towards the apex. The main stem divides

into two branches, and each of these again gives rise to a secondary, one how-

ever being very rudimentary.

In general structure, architecture and spiculation this specimen closely

resembles S. mirabilis, to which species we therefore assign it.

Previously recorded from the Red Sea and as Studer's *S'. pustalosa from

the New Hebrides.

Siphonogorgia macrospina, Whitelegge. Plate IX., fig. 8.

To this species (as described by Whitelegge in " Memoirs of the Australian

Museum (X.), Alcyonaria of Funafuti," Part I., p. 224) we refer several broken

fragments. Two pieces which evidently form the basal portion of a tall colony

are over 100 mm. in height. Even at the base the diameter is only 9 mm.
but it tapers gradually to 3'5 mm. at the top. Another basal portion is 45 ram.

in height and has an almost uniform diameter of 3'5 mm. All the fragments

are hard but slightly flexible and rather brittle. The length of the spicules

—

up to t) nun.—seems to differentiate this species distinctly from all others.

Towards the base of the colony these are smaller and arranged irregularly,

overlapping one another in all directions ; further up, however, they assume a

longitudinal direction and are more curved and sinuous.

The branches arise almost at right angles and do not differ much in thick-

ness from the stem at their point of origin.

The polyps occur almost all over the stem and twigs, except near the base,

at distances of 2 to 4 mm. apart ; a faint hint of a spiral arrangement may be

noticed. It is noteworthy that, especially in the smaller twigs, a long spindle is

very often curved round the verruca so that the polyp is protected within a

small sinus. The verrucas are somewhat rudimentary and resemble in shape

the edible nest of the swallow (Collocallia) ; it is more a projecting ledge than

a distinct cup. The anthocodia thus appears to arise obliiiuely from the sup-

port. There is a distinct " crown and points " arrangement of the spicules on

the anthocodite. Just above the oesophageal region there is a " crown " or

collaret, composed of several rows of curved spindles, and surmounting this

eight triangular "points" each consisting of six to eight spindles arranged "en



132

chevron," the innernaost being generally very small. On the aboral surface of

the tentacles there is a dense double row of spicules ; these are arranged trans-

versely, but slightly " en chevron ".

The colour is orange-yellow to Itrown ; the polyps are distinctly of the

latter tint.

Locality : Gaspar Strait, E. Coast of Sumatra.

Previously recorded from Funafuti, Whitelegge.

Siphonogorgia rotunda, Harrison.

A portion of what has evidently been a large colony, in the Wood-Mason
collection, approaches the description given by Miss Harrison in her preliminary

note ("Jour. Linn. Soc," vol. xxx., 1908), and as it differs from others already

described we rank it under the above species for the present and wait for her

fuller description. It is pinkish-brown in colour and is 80 mm. in height and

30 nnn. in breadth. The verructe are very indistinct and the anthocodiai are

white. The architecture of the latter agrees with Miss Harrison's description.

Siphonogorgia media, n. sp. Plate III., fig. 12 a, b and c ; Plate IX.,

figs. 7a, 7 b.

A single specimen, 5 cm. in height and 7 cm. in diameter at the base, taper-

ing gradually to -5 cm., represents this species. At LO cm. from the disc of

attachment a branch arises perpendicularly from the main stem and measures

lo cm. in length and '5 cm. in diameter, tapering to 4 cm. The whole colony is

stiff' and rigid and is supported by a dense felt-work of very large interlocking

spicules. The colour is a creamy-white but slightly pinkish near the base.

Polyps occur over the whole stem and branch, but with no definite arrange-

ment. They are separated by distances of about 4 mm. except at the tips where

they are much closer. The polyps are large, measuring 2 mm. in length and

1"75 mm. in diameter, i.e., when they are exserted but with the tentacles in-

folded. They are retractile within fairly prominent calyces, formed by a definite

arrangement of large longitudinally disposed spicules.

On the anthocodia* the " crown and points " arrangement of spicules is very

marked being visible even to the naked eye, the points projecting well l)eyond

the infolded tentacles. The "point " consists of two very definite club-shaped

spicules touching almost throughout their entire length and having a curved

spindle as a base to the triangle. Within the triangle the small space contains

a single spicule. The crown is composed of about twelve rows of curved

spindles which interlock and diminish in size as they pass down the neck.

The spicules of the general coenenchyma are opaque, white, variously

twisted, very large spindles covered with multi-tuberculated warts. They have

the following measurements in millimetres : 475 x 055 ; 4 x 0"5.
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Those of the polyp are more transparent, the point spicules being club-

shaped, while those of the crown are curved spindles. They measure in milli-

metres :

—

"Point," 1 xO-lf); 09 x 015.

" Crown," 0-8 x 01 ; 075 x 005 ;
0-5 x 002.

Tentacles, 0-25 x 002.

Locality : Andamans, 270-45 fathoms.

Contrast of S. macrospicuhta and S. media.

The species ,S'. luarroxpindata, Thomson and Henderson, and .S'. media, n. sp.,

are sharply defined from all the others, but they exhibit such decided affinities

with one another that it has been thought advisable to draw up a tabular

summary emphasising the main points of distinction.



134

Polyps occur indefinitely over the whole colony except on the lower 15

mm. of the main stem. The verrucse are ledge-like and only in exceptional cases

encircle the polyp. They are extremely substantial and the ends of the large

spicules project at the top so as to form an efficient shield to the more delicate

anthocodia. The anthocodiie are proportionately very small but bear a distinc-

Fig. 60. Tip of branch of Sipho-

nogorgia palmata, u. sp., x 4.

Fig. 61. Polyp of Siphonogorgia
palmata, u. sp., x 25.

tive opercular armature. There is a very definite "crown" or collar composed

of eight to ten rows of curved interlocking spindles which diminish in size to-

wards the stomodoeal region ; surmounting this ai*e eight well-marked " points,"

each of which consists essentially of two very large unequal bent spindles touch-

ing on their convex sides for the upper half but diverging at the base. Between

these there may be one or two small spindles, while between the points one

sometimes finds a pair of spicules. Thus there may l)e an approach to Hick-

son's " fan-arrangement ".

The colour is orange-yellow liut the anthocodi:* have a deeper orange tint

while others are red.

Locality : Andamans.

Siphonogorgia annectens, n. sp.

This species is represented by a small dull-red compact colony, 4 cm. high

and 4 cm. in maximum breadth, composed of a flattened basal expansion 3 cm.
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in breadth from which there arise four digitiform processes almost at right angles.

These average 2'5 cm. in height and 1 cm. broad, each again bearing a similar

ott'shoot.

Fig. 62. Tip of branch of Siphono-

gorgia annectens, n. sp., x 4.

Fig. 63. Polyp of Siphono-

gorgia annectens, n. sp.,

X 25.

The interior of the stalk is very soft and has very few spicules. The

partitions of the walls are thicker than usual, and there is a distinctly gelatinous

mesogla?a.

The whole surface of the colony bears verruca^, '2 5 mm. high and 2 mm.
broad, built up of long spicules bound together. They stand appressed to the

main mass so that the openings are directed upwards. They are separated by

short intervals, being distant about 2 mm., and are so disposed that the top of

one is on the same level as the base of the next above it, alternating slightly but

not regularly.

The anthocodite are wholly retractile within these verrucpe, and show a

distinct " crown and points ". The " points " are composed of five to eight

spindles arranged somewhat irregularly. The " crown " contains about five

rows of curved interlocking spindles all red in colour.

The spicules of the coenenchyma are lai-ge, red, transparent, irregularly

tvvisted spindles and have the following measurements in millimetres : 1"5 x 05 ;

1-8 X 0-2; 2x0-3.

Those of the anthocodia; are club-shaped and curved spindles, red and

transparent, with the following measurements" in millimeti'es : 0*8 x 0'06
;

0-6 X 005 ;
0-5 x 004.

This species bears a strong resemblance to Nidalia macrospina, Kiikenthal.

Locality : Off Puri Orissa Coast, 10 fathoms.
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Siphonogorgia asperula, n. sp.

To this new species we refer two colonies which, though differing in certain

respects, e.g., the grouping of the verrucse, and in the details of the spicules, yet

present certain well-marked affinities, e.g., the architecture of the anthocodiaj.

The essential specific distinctions as well as the differences inter se may best

be summarised in a table.

Fig. 64. Branch of Siphonogorgia

asperula, n. sp., x 4.

Fig. 65. Polyp of

Siphonogorgia as-

perula, n. sp., X 25.
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themselves are larger and rather elliptical ; they are covered with very large,

close set, compound warts.

The verruca? occur all round ; they form projecting cups, more developed

Fig. 66. Siphonogorgia duriuscula,

n. sp.—Colony ( x 3).

Fig. 67. Siphonogorgia durius-

cula, n. sp.—Polyp ( X 25).

externally and all directed upwards ; about eight spicules form the external

wall and present an irregular, toothed opening.

The architecture of the anthocodia? is very distinct ; the " crown " is com-

posed of four to six rows of curved spicules ; each of the "points" consists of

two pairs of spicules arranged " en chevron," while on the aboral surface of the

tentacles there are two almost transverse rows.

The colour of the spicules of the general coenenchyma is yellowish to pink
;

that of the " crown and points " is dark crimson-red, but the tentacles are white.

Locality : Off Cape Comorin, 38 fathoms.

Miss Harrison ^ has reported the following four species from the Bay of

Bengal :

—

" Chironephthya variabilis, Hickson.

" Fragments of three specimens from the Bay of Bengal."

"Chironephthya pendula, var. indica (n. var. = Siphonogorgia

pendula, Studer).

" Differs from Studer's specimen in the immense size of the spicules of the

partition-walls.

"Hab.: Bay of Bengal."

1 Harrison, "Jour. Linn. Soc. Zool.," vol. xxx., March, 1908.
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'' Chironephthya siphonogorgica, n. sp.

" Branches few in iiuiiil)ei', directed obliquely upwards and not further sub-

divided. Polyps l)()rne directly on main stem and branches. Each polyp com-

pletely retractile within a definite calyx, which can be closed over the retracted

polyp. Spicules of stem and branches disposed longitudinally and somewhat

loosely packed together. Stem spicules bright coral-red
;
polyp spicules bright

yellow ; tentacles colourless.

" Hah. : Two specimens from Bay of Bengal."

" Siphonogorgia rotunda, n. sp.

"Stem and branches solid, smooth, rounded; branching not very great.

Polyps borne all round stem, main and sub-branches ; lower part of stem barren.

Polyps nearly completely retractile, borne at right angles to stem and branches.

In the polyp there are about five spicules in each point directed vertically

upwards, below these about eight spicules arranged " en chevron," and below

these a crown of about six transverse rows.

" Colour—Stem and branches flesh-coloured
;
polyps white.

''Hah.: Bay of Bengal."

GENUS SCLERONEPHTHYA, Wright and Studer.

Scleronephthya flexilis, n. sp.

There are in the collection several small colonies of a pale brown colour

and also one dark brown or almost black, which we refer

to a new species of Sderouephthiia. They are consecu-

tively 45 mm., 40 mm. and 70 mm. in height. All are

expanded more or less in one plane. The largest is 45

mm. in breadth and about 20 mm. in thickness. The

main stem gives origin to a few large lobes, Init in ad-

dition to this there arise a large number of small polyp-

bearing lobes both on the main stem and on the primary

lobes. The whole colony is much corrugated, but this

may be due in part at least to " rigor mortis ".

Polyps occur in clusters or singly over the main

stem and lobes, luit in several places a bare strip occurs.

The canal system agrees with the description given by

Wright and Studer for the genus, and there is a hint of a

central axis—at least a union of certain of the central

canal walls with a consequent reduction or abolition, of

the cavities. The canals are somewhat radially arranged

and are polygonal in shape (see Wright and Studer, "'Challenger' Report,"

Fig. 68. Scleronephthya
flexilis, n. sp.
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vol. xxxi.), but this shape may again be a result of contraction. We feel that

little stress should be laid on such points.

The polyps are cylindrical and are about 2 mm. to 3-6 mm. in length and
rS mm. in diameter. The spicules are arranged in eight indefinite groups

which in some places form distinct ridges. They are disposed so that the groups

point slightly upwards "en chevron," but towards the top of the polyp they

often become almost horizontal, though no trace of a collaret as in Sdenmephthiia

pustulosa (Wright and Studer) can be said to exist. Above this region the

spicules are distinctly "en chevron" and form eight triangular figures, each

composed of three to five spicules. These close over the retracted tentacles.

The tentacles also bear small spicules on their aboral surface.

Locality : Gaspar Strait, E. Coast of Sumatra.

GENUS STEREACANTHIA, Thomson and Henderson.

Stcreacanthia indica, Thomson and Henderson.

We have referred the genus Stereacanthia to the sub-family Siphonogorgime

on account of the internal structure of the stalk. Bourne in his classification

of the Alcyonaria (in Lankester's "Treatise of Zoology," Part II., Coelenterata)

defines the Siphonogorginte as having " Canal walls densely filled with spicules ".

In Stereacanthia indica, Thomson and Henderson, not only are the canal walls

packed with spicules, but the latter are extremely large and give great rigidity

to the colony ; some of them attain a length of 7 mm.
There can be little doubt that the Siphonogorgids are closely connected to

the Nephthyids, as Kiikenthal points out, through types like Stereonephthna

,

and, in addition, there are external resemblances between species of Sterea-

canthia and some species of Eunephthya, notably, E. spiculosa, Kiikenthal.

But species with the canal walls of the stalk thicUy filled with kirge

spicules, which give great rigidity to the colony, cannot be referred to a genus

whose diagnosis includes the character " Canal walls not thickly filled with

spicules ". A cross section of the stalk of a typical Eunephthyid, e.g., Eiinephthya

ro^ea, is entirely different in appearance from that of Stereacanthia. The

armature of the polyps is also very much heavier and more like the " crown

and points " arrangement of the Siphonogorgid type.

It is interesting to note the occurrence in this collection of a young sijecimen

of this species described in the " Report on the Deep-sea Forms ". Two main

stems, 3'2 cm. and 3 cm. in length, with a maximum breadth of 1 and 1-5

cm. respectively, arise from a spreading base. Both are flattened slightly in

one plane. In one of them a considerable portion is devoid of polyps, so

forming a kind of stalk, above which the polyparium extends with no great

difference in diameter. Polyps occur on the other almost to the very base.
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TluMv is no deliiiite l)i';uifliiiig, l)ut lubed processes occur in both, and on these

[)olyps are borne, many also occurring on the general stem.

The general colour of the colony is a yellowish brown and presents a

wrinkled appearance due in part to white bent spicules placed in all directions.

The main stem is composed of about twelve longitudinal canals which

connect by solenia with the several polyps. The jiartition walls of these canals,

which are densely packed with spicules, give rigidity to the colony l)ut shrivel

considerably in spirit. The grouping of the polyps as well as the structure of the

anthocodiee are identical with those described in the previous report. But the

polyps with their stalks measure about 5 mm.
The spicules are also of the same types but the measurements differ in a

marked degree. In the ccenenchyma they consist of straight and curved spindles

densely covered with papillose warts. The following are some of the measure-

ments in millimetres :
1-8 x 0-2

; 2 x 0-6
;
0'6 x 0'3.

Those of the polyps and polyp stalks are smaller and not so warty. In

millimetres they measure 0(3 x O'Oo ;
0'5 x 0'05

;
0"4 x 0'05.

The differences between this specimen and the type, e.if., as regards the

distinction between stalk portion and branched polyparium, the size of the

polyps, the size of the spicules, etc., inight at first sight suggest the establish-

ment of a new species, but an examination of the two specimens shows that

this procedure would be unjustifiable. We see the need for a comparison of

young and older forms, and also that importance should be attached to polyp-

structure and not to mere dimensional distinctions.

Locality : Andamans Sea, 270-45 fathoms. Marine Survey.

There are also three small colonies. The largest of these is 28 cm. in

height and 25 cmm. in breadth with a basal trunk 11 mm. in diameter ; it is

considerably flattened in one plane. The second is 20 cm. high and 20

cmm. broad and is attached to a piece of coral. In a third, which consists of

an expanded basal disc whence arise two almost equal main lobes, the polyps

are continued nearly to the base so that the stalk portion is hardly perceptible.

Stereacanthia armata, n. sj).

We refer to this species three specimens which are respectively 65 mm.,

40 mm. and 40 mm. in height.

The largest consists of an elongated stalk-portion 11 mm. in diameter

from which two large branches about 7 mm. in diameter arise about the same

level. These again bear secondary lobes. The stalk of each of the other

colonies is very much flattened and in one case is 17 mm. in breadth and 3 mm.

in thickness. After a distance of 30 mm. from the base it divides into three

almost equal lobes which give it a bush-like appearance.
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The whole colony is very rigid, but in spite of this there has evidently been

a collapse of the body waWs consequent on death. The armature both in the

general colony and on the calyces is very dense. In the main stem the canal

walls are packed with large spindles longitu-

dinally disposed. On the outer surface the

longitudinal arrangement of the interlocking

spindles is very evident to the naked eye, even

forming in some places distinct ridges.

The polyps arise either singly or in groups

of two to ten, both on the primary branches and

on the secondary lobes, but are more clustered

on the latter. Above the origin of the primary

branches, a few scattered polyps occur on the

main stem. The polyps are borne on distinct

stalks which are supported by very large spicules

standing out in relief from the general coenen-

chyma. These stalks sometimes attain a length

of 2'5 mm. and occasionally one or two of the

spicules project beyond the origin of the polyp

so as to suggest the appearance of a "Stutz-

blindel ". The spicules of the stalk are very irregularly arranged and curve

to the contour of the lobes. The polyps arise at an obtuse angle to the stalk

and are supported by eight indefinite groups of spicules, so arranged as to give

a slight indication of eight triangles. There is a double row of spicules on

the aboral surface of the tentacles and these form a pseudo-operculum over

the retracted polyp.

The colour is dull brown but the stem is distinctly paler ; the small colonies

are yellowish-brown.

This sjjecies comes near Stereamnthia indica, Thomson and Henderson, but

is easily distinguished from it by the denseness of the armature and by the

large size of the spicules.

The following are some of the measurements in millimetres :

—

(a) Stem : large warty spindles, 5 x 0'68
;
1'6 x O'S.

(//) Twig : large warty spindles, 2 x 0'45
;
1'3 x 0'3.

Spiny spindles—more slender, 1"2 x 012 ;
1'8 x OH.

Locality : Andamans.

Fig. 69. Stereacanthia armata, n. sp

—Terminal portion of twig, x 2.
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GENUS CACTOGORGIA,' Simpson. Plate VII, figs. 1-9.

Systeiiiatic Position.

This new type belongs to the family NephthyicUv, and the exceptionally

dense spiculation of the canal walls indicates its position in the sub-family

Siphonogorgina? (Wright and Studer, "'Challenger' Reports, Zoology," vol.

xxxi., p. 189). In certain respects it shows affinities with the Cldronephthya-

Siplioiiogorgia type, but the following differences may be noted :

—

{a) The colony is much more densely spiculose, firm and rigid.

(/>) There is a marked distinction into trunk and polyp-bearing portion.

(c) There is no definite branching, but the polyps are borne mainly on the

margin of flattened lobes.

Generic, Diagnosis.

The colony is upright with a basal attachment, and resembles a Cactus in

its mode of growth; it consists of (1) a basal trunk, very rigid and densely

spiculose, in which several small cylindrical canals are imbedded ; and (2) an

upper polyp-bearing portion, which in some cases bears expanded lobes. There

is generally a flattening of the polyp-bearing part and lobes, and the polyps are

borne in several rows, for the most part along the margin. The anthocodite

are completely retractile within more or less prominent verrucre composed of

large spicules arranged longitudinally ; they are comparatively large and bear

a dense armature with a " crown and points " arrangement. The tentacles are

not retractile, but are simply infolded and overlap the oral region
; they are

covered on the aboral surface with numerous scale-like sclerites. The spicules

vary in type in the different parts ; those of the stem and trunk are thick

spindles covered with multi-tuberculate warts ; those of the anthocodiaj (" crown

and points ") are straight or curved spiny spindles or clubs ; those on the aboral

surface of the tentacles are small, fiat and scale-like.

The specimens differ so much from one another that they seem to require

the definition of tliree new species, for wliich the following names are proposed :

Cactogirrgia cehmoides, from its resemblance to Celosia ; C. expansa, from its

flattened appearance ; C. alci/onnis, from its antler-like mode of growth.

Speriflr. Diagnoses.

C. celosioides, Simpson.

The trunk and polyparium are much flattened, of a light brown colour, stiff

and rigid, with a translucent slieen. The coenenchyma is densely spiculose,

^An account of this new genus and of its species was published separately. See .J.J.

Simpson, "On a new Siphonogorgid Genus Caotogorgia ; with descriptions of three new species".

"Trans. Eoy. Soc," Edinburgh, vol. slv. (1907), pp. 829-36, 1 pi.
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with the spicules arranged longitudinally. The polyps are borne in several

rows along the margin ; the verrucae are cylindrical and distinct ; the antho-

codife have a dense armature—a " crown," consistinuj of seven to ten rows of

curved spindles, and " points," each composed of a single pair of spindles with

occasionally one or two smaller ones between ; the tentacles bear numerous

small scales arranged " en chevron " on the aboral surface.

The spicules of (a) the trunk and polyparium are transparent spindles with

numerous multi-tuberculate warts.

Those of {/)) the anthocodi?e are spiny spindles, straight or

curved, and clubs.

Those of (r) the tentacles are scales.

The following are typical measurements of length and breadth in milli-

metres :

—

(a) 2-2 X 0-55 ; 0-75 x 0-3

(f)) 0-95 X 0-18
;
0-85 x O'l.

{<) 0-07 X 0-035.

C. expansa, Simpson.

The trunk is cylindrical, the polyparium flattened ; both are stiff and rigid,

with a densely spiculose coenenchyma, very opaque in appearance. The spicules

of the coenenchyma lie in all directions. The polyps arise from the margin of

the colony ; the verruca^ are not very conspicuous ; the anthocodite are densely

covered with spicules having a " crown and points " ari-angement ; the crown

consists of about eight rows ; the points consist of six to eight pairs " en

chevron," and increasing in size towards the apex. There are numerous small

scale-like spicules on the aboral surface of the tentacles.

The spicules are opaque and yellowish :

—

Those of (a) the trunk and polyparium are multi-tuberculate spindles.

Those of (h) the anthocodiie are spiny spindles or clubs.

Those on (c) the tentacles are pale yellow transjjarent scales.

The following are average measurements of spicules length by breadth in

millimetres :

—

(a) 1-5 X 0-3; ll x 0-2.

(A) 0-8 X 0-1.

(c) 0-04 X 0015.

C. alciformis, Simpson.

The trunk and polyparium are sinuous, much contorted, autler-like, stiff,

rigid and translucent ; the coenenchyma is densely spiculose, and the spicules

are disposed in all directions and interlock. The polyps occur on the margins
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of small lobes ; the verruca' are well developed antl cylindi'ical ; the antliocodicc

are large, and bear a distinct "crown and points " armature visible to the naked

eye ; the " crown " consists of ten to fourteen rows of curved spindles ; the

" points " are composed of ten to fifteen spicules slightly " en chevron ". The

spicules are transparent :

—

Those of {(() the trunk and polyparium are warty spindles.

Those of {/)) the anthocodiie are spiny spindles and clubs.

Those of (c) the tentacles are scale-like sclerites.

The following are average measurements length by breadth in milli-

metres :

—

(a) 1(3 xO-45; 0-6 x Olo.

(f)) 1-2 X 0-1; 0-5 X 005.

(r) 0-12 X 002 ; 004 x 002.

Distrihution.

All the specimens are from the Indian Ocean, and seem to be of a semi-

littoral nature. C. celosioides is recorded from the Andamans (depth uncer-

tain) ; C. expansa was dredged off Cape Comorin in 38 fathoms ; while C.

alciformis occurs both at the Andamans and off the Arakan coast ; at the latter

place it was found in 13 fathoms.

More Detailed Description.

Owing to the denseness of the spiculation and the consequent damage in

decalcification, it was impossible to investigate the histology of these sjjecimens
;

but the following more detailed descriptions may give some basis and justifica-

tion for ranking them under a new and distinct genus.

Cactogorgia celosioides, vSimpson. Plate VII., figs. 1-3.

This species is represented by two small specimens of a light brown colour.

They present a characteristic appearance which suggests in many respects the

coxcomb-flower {Celoxia). Both specimens are attached by a slightly ex-

panded disc to pieces of detached rock. The first has a cylindrical stalk 16

mm. in length and 6 mm. in diameter, but expanded at the disc of attachment

to 10 mm. ; this is surmounted by an upper polyp-bearing portion flattened in

one plane and almost semicircular in outline ; it is 20 mm. in length and 19 mm.
in breadth just above its insertion on the stalk. The second specimen (fig. 1)

has a more irregular contour. The stalk or trunk is also flattened in the plane

of expansion of the polyparium ; it is 17 mm. in length and 11 mm. in breadth,

and supports a polyp-bearing portion 19 mm. in height and 16 mm. in breadth.

From the base of the stalk an offshoot or lobe, 8 mm. in height and 9 mm. in

19
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breadth, is separated by a constriction, and this part also bears polyps almost

over the entire hemispherical head.

Both the colonies are stiff and rigid, owing to the dense network of large

warty spindles, which are quite visible to the naked eye. These are arranged

for the most part longitudinally, and their transparency gives the whole a

translucent sheen. Traces of the canals passing to the polyps can be observed

on the flat sides.

The stem is traversed by several (about twelve) narrow cijenenchymal longi-

tudinal canals, which are almost equally distributed from the centre to the

circumference ; these are supported by very thick walls densely packed with

large tuberculate spindles. The canals pass upwards and branch, so that each

polyp is connected with the main portion by means of solenia.

The polyps are situated on the edge of the flattened disc (like the flowers

in Celosia) in four to six indefinite rows. Each is supported by a hollow

cylindrical calycine portion To mm. in diameter, strengthened by large

longitudinally arranged spindles, the points of which project and form a pro-

tection for the completely retractile anthocodia. An aberrant polyp arises near

the middle of the flat disc ; a slight ridge marks the position of the canal

from which it takes its origin, and it is possible that this might have been the

origin of a lobe similar to that at the base of the colony.

The anthocodia" (fig. 2) are about 1 mm. apart, and when exserted, but

with the tentacles infolded, have a height of about 275 mm. and a diameter of

1-5 mm. The "crown and points" arrangement described by Professor

Hickson for Chironephthya is a very prominent feature. The " crown " consists

of seven to ten rows of curved spicules placed circumferentially and loosely

interlocking. Surmounting this there are eight triangular points, each con-

sisting essentially of two large, slightly curved spindles enclosing an acute

angle and touching on their convex sides. Between these, however, there are

occasionally one or two smaller spindles disposed more horizontally. When
at rest the tentacles are simply infolded and overlap one another ; when ex-

panded they have a length of about 1 mm. ; their aboral surface is covered

with small scale-like spicules disposed " en chevron," but enclosing a very

obtuse angle.

Ova, 0'3 mm. in diameter, are very abundant on the mesenterial filaments,

but, in spite of their large size, they showed, even when stained, no trace of

segmentation.

The spicules are of three kinds, which correspond to the various positions

in the colony. The following are some of the measurements of length by

breadth in millimetres :

—

(A) Trunk and expanded disc portion— transparent spindles densely

covered with compound warts (fig. Sa) :

—
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(a) Spindles markedly tapering, 2-2 x 0'55
; 2 x 05 ; 18 x 0-4.

(l)) Half-spindles or clubs, 1-05 x 0-25
;
0-8 x 0-3

; 075 x 0-3.

(B) AnthocodicXi—pale yellow spiny spindles and scales :

—

{<() " ('rown "—warty curved spindles (fig-. 3b), 0-95 x 018 ;
0-85 x 0-14.

(/>)
" Points "—warty spindles straight, curved, or club-sbape<l (fig. 3b),

0-95 X 01 ;
0-9 x 015 ; 085 x 01.

(r) Tentacles—scale-like, with irreguhir edges ; many are constricted near

the middle (fig. 3c), 0-08 x 0-02 ; 0-07 x 0-035 ;
0-06 x 0-02.

Locality : Andamans.

Cactogorgia expansa, Simpson. Plate VII., figs. 7-9.

Of this species there is but a single specimen, of a pale chocolate colour

;

it is 35 mm. in height and 30 mm. in maximum breadth. It has a somewhat

cylindrical trunk surmounted by two fan-shaped polyp-bearing lobes, which give

it a reniform ap{)earance (fig. 7). The trunk or stalk is 19 mm. in height and 7 mm.
in diameter ; the lobes are respectively (1) 16 mm. in breadth, 11 mm. in height,

with a width of 11 mm. at the constriction ; and (2) 18 mm. in breadth, 14 mm.
in height, with a width of 13 mm. at the constriction. One of the lobes, owing

to a downward growth, has become slightly convoluted. This species resembles

C. relosioides in general character, but the general tone is more opaque.

The polyps, as in the first species, occur mainly on the periphery, but this

feature is not so marked ; several arise on the flattened portions from points in

close proximity to the circumference. The stalk is quite destitute of polyps.

Several canals penetrate the stalk ; these have veiy thin walls, but maintain

their cylindrical form by reason of the rigidity of the canenchyma. They

branch in the polyp-bearing part, and separate canals may be traced to the

individual polyps.

The coenenchyma is densely .spiculose. The spicules on the surface are

opaque and appear white ; they are arranged in a very irregular manner, so that

they present a peculiar and characteristic appearance quite distinct from that in

C. celosioides.

The verrucie are not very conspicuous ; they are supported by spicules

arranged for the most part longitudinally, but often quite irregularly. The

anthocodia? (fig. 8) are about 15 mm. in length and 1 mm. in breadth when

partially extruded. They bear a distinct " crown and points " arrangement.

The " crown " consists of about eight rows of curved spicules interlocking more

closely in the upper portion of the stomodoeal region. Surmounting this are eight

points composed of six to eight pairs of slightly curved or club-shaped .spindles

arranged " en chevron "
; these increase in size towards the base of the tentacles.

On the aboral surface of the tentacles there are numerous small scale-like spicules

arranged longitudinally.
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The spicules are predominantly spindles.

The following are some of the measurements of their length and breadth in

millimetres :

—

(A) Stalk—opaque, yellowish, multi-tuberculated spindles, straight and

curved, 1-5 x 0-3
;
1-4 x 0-25

; 11 x 02 (fig. 9a).

(B) x\nthocodife

—

(a) " Crown and points "—slightly opaque or translucent tuberculated

spindles and clubs, 0-8 x Ol ;
0-75 x 0-08

; 07 x 0-075 (fig. 9b).

(/>) Tentacles—pale yellow, transparent scales, 0-08 x 0-02
;

0-06 x 0-02
;

0-04 X 0015 (fig. 9c).

Locality : Ott' Cape Comorin, 38 fathoms.

Cactogorgia alciformis, Simpson. Plate VII., figs. 4-6.

This species is represented by a very rigid colony of an orange-brown

colour, 45 mm. in height, 40 mm. in breadth and about 10 mm. in thickness

(fig. 4). It has a short basal trunk from which three large lobes arise approxi-

mately in one plane. These lobes have the characteristic appearance of the

previous two species ; they are markedly flattened and bear the polyps mainly

on the margin, but by a torsion in the plane of flattening the latter appear as if

clustered terminally. In addition to the three large lobes there are also three

smaller groups of polyps.

The whole colony is very stiff and rigid, and the central canal .system is

almost obscured by the densely packed spinose spindles. The surface, when
viewed with a lens, is bright and glistening, and shows innumerable short, thick

warty spindles interlocking in all directions.

The polyps occur chiefly on the margin ; they are supported by truncated

conical verrucse about 2*5 mm. in height and 2 mm. in diameter at the top.

The verrucae are directed towards the upper portion of the colony, and are

longer on the outer margin ; they are built up mainly of longitudinally arranged

spicules.

The anthocodiie (fig. 5) are completely retractile ; when fully expanded they

are 45 mm. in length and 2 mm. in diameter. The "crown and points"

arrangement of the spicules is not so definite as in the other species. On the

stomodoeal region the spicules are disposed circumferentially in ten to fourteen

interlocking rows. In the upper portion, however, they gradually pass into an
" en chevron " arrangement, so that eventually they form eight triangular groups,

each consisting of ten to fifteen spindles with no very regular disposition. The

diameter of the upper portion is slightly greater than that of the lower.

The tentacles, which are infolded over the oral opening, are 2 mm. in

length and 075 mm. in breadth. On the aboral surface there is a distinct
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spiculation pattei'ii. The triangular part corresponding to the main axis is

closely covered with scale-like S2)icules arranged in pairs forming a V : these

become smaller towards the tip, but the same arrangement is distinguishable

throughout. The same pattern is continued into the pinnules.

The spicules of the trunk are short, thick spindles densely covered with

rough warts. Those of the anthocodia^ are longer and narrower ; they are

thickly beset with spines or small warts. On the tentacles the spicules have an

almost scale-like appearance, with slightly irregular edges ; some are constricted

at the middle.

The following are some of the measurements of length and breadth in

millimetres :

—

(A) Stalk and trunk, 1-6 x 0-45
;
1-2 x 0-4

; 1 x 03 ; 06 x 0-15 (fig. 6a).

(B) Anthocodi;e, 1-2 x 0-1
; M x 01 ;

0-8 x -075
;
0-5 x O'Oo (fig. tjb).

(C) Tentacles—

{(i) Scale-like, 012 x 002 ; 006 x 002 ;
0-05 x 0-02 (fig. 6c).

(/>) Scale-like, with constriction, 0-08 x 0-03
; 004 x 0-02 (fig. 6c).

Locality : Andamans.

Another colony, 60 mm. in lieight and 18 mm. in maximum breadth, con-

sists of a main .stem, elli[)tical in section, with a maximum axis of 9 mm. and a

minimum of (i'o mm., surmounted by an irregular polyp-bearing portion. After

a distance of 18 mm. the latter bends at an obtuse angle ; after another 11 mm.

it again resumes a direction almost parallel to the original course ; and yet

another flexion causes the whole colony to assume the form of a much-expanded

W. At each bend a small lobe arises. The lowest is 14 mm. in length and 5 mm.

in breadth at its origin ; it is expanded laterally, and has a breadth of 9 mm. at

the top. The second is -12 mm. in length and 11 mm. in maximum breadth ; at

its origin there is a twisting of the axis, and a small polyp-bearing excrescence

arises on the opposite side. The fourth is 6 mm. in height, 8 mm. in breadth

and 4'5 mm. in thickness. Slightly below the level of the highest lobe the main

axis becomes markedly flattened, and attains a breadth of 11 mm. and a thick-

ness of 6 mm.
The coenenchyma is very hard and densely spiculose ; the surface is

arenaceous in appearance, but on examination with a lens the distinct spicules

may be seen irregularly arranged, and producing a translucent, shiny surface.

On the lobes and also on the main stem the polyps are disposed along the

edge. The anthocodia' are about 3 mm. in length and 2 mm. in diameter ; the

spiculation is distinctly visible to the naked eye, and the white aboral surface of

the tentacles is a marked feature.

Locality : Arakan Coast, 13 fathoms.
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pelled to exclude this new form from that family. The large massive spindles

suggest Sclerop/ii/tam, but there are distinct polyp-calyces.

Among Nephthyids, the possibility of its being allied to Capnella suggested

itself, but the difference of internal spiculation is against close relationship. In

CupiK'lhi the canal walls are thick and densely packed with relatively Hmall

spicules which are visible only when viewed with a lens. In Dactyloueplttliiiio

the canal walls are thin and in a cross section are barely visible ; at the same

time they contain rerii hinje spindle-shaped spicules which are not extremely

numerous. To no other genus in the family Nephthyidte does it show any

marked resemblance.

Generic diagnosis.

The colony consists of a short stalk from which branches arise almost

vertically, dividing into digitiform lobes on which the polyps are borne. The

whole colony is hard and rigid, the interior being packed with lair/e thick

spindles ; these occur on the thin walls of the longitudinal canals ; they are

most abundant in the stalk, diminishing both in number and size in the lobes.

The surface of the colony is smooth to the naked eye, but with a low power

presents a glistening arenaceous appearance and a minute tessellated structure.

This is due to the heads of abundant small club-shaped spicules.

There are no distinct verrucie, but a calyx-like portion stands out from the

general surface as a low dome ; the tentacles are simply infolded and this gives

the appearance of an octoradiate structure on the top of the dome.

The spicules of the stalk and central portion of the lobes are long warty

spindles ; those of the surface of the coenenchyma are (1) club-shaped, (2) clubs

with a hint of foliation, and (3) a few spindles ; all these are much smaller than

the spindles from the interior.

There are few or no spicules in the tentacles.

Dactylonephthya granulata, n. sp.

The colony is 30 mm. in height and 25 mm. in maximum breadth ; the

basis of attachment is broken off. It consists of a stalk, 10 mm. in length and

8 mm. in diameter, which divides into three nearly equal lobes arranged almost

in a whoil. These again bear secondary lobes or digitiform processes in an

irregular manner. The diameter of a primary lobe is 6 mm. ; that of a second-

ary lobe is about '2d mm.
The polyps are closely apposed on the lobes, twenty or thirty being a

common number. There are no distinct veruccre and anthocodife ; the tentacles

are simply infolded within a small dome-like calyx. The calyx shows an

octoradiate structure, and is about 1 mm. in diameter and 0-75 mm. in height.
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The appearance of the colony to the naked eye is smooth, but with a

low power a markedly glistening arenaceous surface is seen.

•^ -V

Fig. 70. Dactylonephthya granulata.

—

General view of the tip of a lobe

of the colony, showing the regular

calyces ; enlarged about four times.

Fig. 71. Dactylonephthya granulata.—Por-

tion of stem to show how it is densely

filled with large spindles.

The whole colony is hard ; the canal walls of the

main stem and lobes contain numerous large warty

spindles. In addition to these, however, there is an

outer layer of small clubs, the pointed ends of which

are directed inwards ; these give the characteristic scale-

like appearance ; some of these are slightly foliate while

others approach the spindle-type. There are few or no

spicules in the tentacles.

The following are typical measurements of the

spicules in millimetres :

—

{(i) Large spindles from the interior, r02 x 0'12

;

1-3 X 0-15; 1-3 X 0-24.

(/>) Clubs from the external layer, 0*17 x 0-07;

0-19 X 007.

(c) Spindles from the external layer, 0-17 x 0-03.

The colour is pale chocolate-brown.

Locality : Gaspar Straits, East Coast of Sumatra.

Fig. 72. Spicules of Dac-
tylonephthya granu-
lata.



Okdek TTL PSEUDAXONIA, G. von Koch.

Family Briareid,e.

Sub-family Briareinaj.

GENUS SOLENOCAULON, Gray.

1862. Gray, J. E. Description of two new Genera of Zoophytes (Solenocaulon and Bello-

nella). Proc. Zool. Soc. pp. 34-37, 2 figs., I. ; also Ann. Nat. Hist. x. Ser. 3, 1862,

pp. 147, 148., II.

1867. Genth, C. Ueber Solenogorgia tubulosa. Zeitschr. wiss. Zool. .xvii. pp. 429-41, 3 pis., III.

1879. Studer, Th. Uebersicht der Alcyonaria, welche auf der Reise S.M.S. " Gazelle " um
die Erde gesanunelt wurden, Monatsber. preus.s. Akad. Wiss. Berlin, pp. 632-84,

1 pi., IV.

1887. Studer, Th. Versuch eines Systems der Alcyonaria. Arch. Naturges. liii. pp. 1-74,

1 pi., V.

1889. Wright, E. P., and Studer, Th. Report of the voyage of H.M.S. " Challenger," vol.

sxxi. Alcyonaria, VI.

1897. Germanos, N. K. Gorgonaceen von Ternate. Abh. Senckenberg. Nat. Ges. xxiii.

pp. 14.5-87, 4 pis., VII.

1903. HiCKSON, S. .J. The Alcyonaria of the Maldives, part I., VIII.

1904. Janower, M. Die Gattung Solenocaulon. Revue Suisse Zool. xii. pp. 495-538, 2 pis. IX.

1908. Harrlson, Ruth. Journ. Linn. Soc. (Zool.) xxx. pp. 185-90, X.

See also Delage and Herouard (1901), XI.

Gray. Ann. Nat. Hist. v. Ser. 4 (1870), pp. 405-8, XII.

HiCKSON. The classification of the Alcyonaria. Third Internat. Zool. Congi-ess,

Leyden (1896), pp. 352-56, XIII.

Ridley. Report on collections during voyage of H.M.S. "Alert" (1881-82), pp.

3.53-56, XIV.

In 1896 Germanos (Gorgonaceen von Ternate) investigated this genus and

ranked the six known species under two sub-genera, viz., Sderosolenocaulon. and

Malacosoletiocaulon. He distinguished the two groups chieHy by the presence

or absence of a stalk. Hick,son in the "Alcyonaria of the Maldives," Part I.,

1902, pointed out that this classification is unsatisfactory, inasmuch as it is yet

doubtful " whether there are any specimens of SoleHocnidon without a stalk ".

All the specimens we have examined have shown a stalk. The usual habitat

of Solenocaalou is on sandy or muddy bottom in which the colonies are em-

bedded for several inches by a basal stalk.

Another feature which merits attention is the fusion of the spicules to form
20 153
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a solid axis. Hicksou does not seem to be convinced as to this character, but

among our present specimens we can clearly distinguish (1) forms without an

axis and (2) forms with an axis.

The mode of branching and the extent to which tube-forming has developed

do not in our opinion constitute a specific character. Hickson also holds this

view, so that we are surprised at his species, .S'. ramosa, where the only diagnostic

feature seems to be the tunnel-like expansions. He says :
" The spicules of the

axis and of the branches are so remarkably similar to those of the other species

that I cannot distinguish them ". The degree of retractility of the anthocodise

is also a matter of little importance.

The size and grouping of the verrucfe are of no diagnostic value. The

descriptions given below of the various specimens prove this point conclusively.

The architecture of the anthocodice may, however, be regarded as giving at

least a hint to the species. We have studied this in some detail and the

results are on the whole satisfactory. A more extended study of other speci-

mens is necessary, however, before any definite suggestions may be made.

All the specimens in the present collection are referred to two species, viz.,

S. tortuosum and S. sterroklonium. In S. tortuosum there is no hint of an axis,

and the characteristic spicules are Y-shaped and irregular. (2) In (S'. sterrok-

loninm there is a distinct fusion of spicules to form an axis and the spicules

include spheres.

We incline strongly to Hickson's opinion that ,S'. tabulosum, S. grayi,

and S. cervicornis should all be referred to S. tortiiosmn.

Solenocaulon tortuosum (Gray).

A. The largest specimen of this species occurs in the Wood-Mason Collec-

tion ; it is 260 mm. in height. The basal portion or trunk occupies about 80

mm., and has evidently been embedded in mud ; it is slightly expanded at

the extremity. The main stem or stalk is tubular in several places while the

branches are nearly all tubular throughout. The diameter of the trunk is

8 mm. and the stalk at its widest part is 10 mm. There is only a trace of

gutter-like structure on the secondary branches. The verrucse are small and

dome-like ; the anthocodife are almost completely retracted. The polyps are

disposed almost exclusively in a single row both on the main stalk and on the

margins of the flattened secondary branches. The colour of the colony ap-

proaches brick-red but the anthocodiis are white.

B. Several damaged specimens evidently belonging to two colonies of which

the trunks have become detached. The stalk-portion of one colony is 100 mm.
in length while the detached trunk is 65 mm. The diameter of the trunk is 4

mm., that of the colony is 6 mm. The whole of the stalk is cylindrical, and at
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intervals of about 8 mm. it oi)ens out and gives origin to small channelled

branches. The polyps occur sparsely and indefinitely but chietiy arise in a

single row on the margins of the expansions and the smaller branches. A few,

however, occur scattered irregularly on the main stalk. The anthocodial arma-

ture is very distinct. The collaret consists of three or four horizontal rows of

curved spindles forming definite rings. Surmounting this are eight " points,"

each consisting of two or three pairs of spindles ; these are continued without

any break to the aboral surface of the tentacles. In the pinnules the spicules

are arranged horizontally. The characteristic Y-shaped spicules are abundant,

as also are many irregular spindles.

The colour of the colony is dull brownish-red but the anthocodiee are

brown.

Locality : Andaman Sea, 41 fathoms.

C. Two portions of what has evidently been a large colony, the larger of

which is 130 mm. in length, the smaller 70 mm. The diameter of the larger is

11 mm. In both cases the stalk and main branches are tubular throusjhout but

the secondaries are flattened. They arise for the most part in pairs and bear

their polyps on the upper and lower sides of these respectively. There is a

hint in one place of a tunnel-like expansion or "belt" (Hickson).

The polyps occur very closely together almost over the whole colony. In

the larger specimen they are confined mostly to one aspect, but in the smaller

they arise almost all round the stalk. On the smaller branches they are densely

crowded and no trace of arrangement can be seen. The verrucas are very strong

and have eight definite triangular " points " composed of clusters of spicules

which gradually merge from horizontal to vertical. The anthocodial armature

is almost identical with that in specimen B.

The colour of the colony is a dull brownish-red but the polyps are greyish

and stand out in bold relief.

Locality : Arakan Coast.

D. A magnificent colony 135 mm. in height, 55 mm. in breadth and 40 mm.

deep. The basal portion of the trunk is wanting. The stalk is soft and spongy

and contains numerous well-defined canals. A peripheral ring is most distinct,

while one runs up the ventral surface of the stalk. The colony is expanded

entirely towards its ventral as})ect. A marked feature is the expansion in

several places into belts from the margin of which arise the greater part of

the secondary branches.

The polyps arise almost anywhere throughout the colony, but for the most

part in a single row on the lateral margins of the secondary twigs and also on

the margins of the belts. They arise also, however, either singly or in groups on

both sides of these belts.

The verrucse are large, distinct and dome-like and are over 1 mm. in height.
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The anthocodise are completely retractile within the verrucie. The armature

is very dense. It consists of (1) a collar composed of at least six or seven

horizontal rows ot curved spindles surmounted by (2) eight triangles each

formed of three pairs of spicules arranged " en chevron "
; between these there

are also a number of spicules which form a transition stage from the horizontal

collar to the almost vertical " points ".

The colour of the colony is creamy white.

Locality : off Cape Comorin.

E. Two damaged specimens of a pale brown colour, the larger of which is

140 mm. in height, the smaller 105 mm. The trunk is not markedly cylindrical

but rather angular and bearing numerous ridges and furrows. It is distinctly

flattened on the ventral surface. This specimen approaches in general build to

Hickson's .S'. ramofni. There are numerous " belts " or tunnels ; one of these is

30 mm. long and 19 mm. high. Small secondary branches arise both from the

margins of these and the tubular structures on the main stalk. The polyps are

large and distinct and are scattered irregularly over the colony. They arise (1)

singly on the main stalk
; (2) on branches from the main stalk

; (3) irregularly

on the expansions, and (4) on the branches which spring from these belts.

The verrucas are dome-like and about 1 mm. in height. The anthocodial

armature is similar to that in D.

Locality : Andamans.

F. A magnificent colony of a cream-white colour, 165 mm. in height. The

trunk is 56 mm. long and is expanded at the base ; it has evidently been

embedded in sand. The whole of the stalk is tubular, and several " belts " occur

though not so marked as in some of the other specimens.

The secondary branches and even the tertiaries are extremely long and

have a gutter-like structure.

The polyps occur indefinitely and are moderately large. They arise in a

single row mainly on the lateral surfaces of the branches but also sparsely on

the surface of the " belts ".

Locality : Persian Gulf, 48-49 fathoms.

G. In the Wood-Mason Collection are a number of detached fragments

evidently secondary branches of a colony similar to F. The verructe, however,

are extremely lai-ge and are closely packed on the margins of the branches

though displacement due to crowding in some parts gives the appearance of a

double row. Their size is so pronounced as to give a serrated appearance to the

margins of the twigs. When partially retracted the anthocodite sit dome-like

on the top of the conical veri'ucfe.

Previously recorded from the Maldives and Australia.
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Solenocaulon sterroklonium, (Jermanos.

A. A beautiful colony, 125 mm. in height and 45 mm. in breadth, presents

certain very distinctive features. The trunk is 65 mm. in length. It is cylind-

rical and has been embedded in a bottom com2:)Osed of coarse sand and shell.

At its upper extremity it divides into two main tubular branches so that on

the ventral surface a bifurcating tunnel-like opening is presented. Other

tubular branches arise from these ; their average length is about 8'5 mm.
They give origin to small elongated secondary branches which have a gutter-

like structure on the dorsal surface.

The trunk is soft and leathery, but the stalk has a central pseudo-axis com-

posed of a hard white, fused mass of spicules. The ccenenchyma is brittle rather

than leathery.

The polyps are clustered on the ventral and lateral surfaces of the short

tubular branches and also on the ventral, not lateral as in most other specimens,

surface of the small elongated branches. A few also occur on the lateral sur-

faces of the two main branches in a single row, thus connecting the groups on

the main stem and secondary branche.s.

The verruciB are small and dome-like ; they are but little differentiated

from the general cortex. The spicules are not arranged longitudinally except

at the top where there is a hint of eight " points ".

The anthocodiaj are small and completely retractile. The anthocodial

armature is well defined. There is a collar of six to eight transverse rows

from which arise eight triangles each composed of two to three pairs of spicules.

There is a band of two or three spicules up the aboral surface of the tentacles,

and from these arise smaller spindles on the pinnules lying longitudinally, and

very definitely developed for each pinnule.

The verrucie are not so prominent as those figured and described by

Germanos, but the spicules exactly correspond to his detailed description.

The colour of the general crenenchyma is white but the verruca^ are pink.

Locality : Ye, Burma.

B. The stalk-portion of a large colony, 125 mm. in length, from which the

trunk has been broken. The maximum breadth is 65 mm. Near the base the

main stalk gives rise to a branch which is 65 mm. long ; it is tubular for 20

mm. after which it forms a gutter-like extension. Numerous small tubular

branches also arise from the main stalk ; these are very short but from them

spring elongated secondary branches which have a distinct gutter on the inter-

nal surface. Some of these are over 30 mm. in length. The spicules are fused

into a solid axis in the upper part of the stalk, not in the lower.

The polyps are confined to a single row on the margins of the tubular

branches and the elongated flattened ones ; they also occur on the lateral sur-
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faces of the main stalk. The verrucae are rather small and give an undulating'

appearance, especially on the secondary branches. They have eight definite

triangular oval projections.

The anthocodial armature consists of a collar of six to eight transverse

rows, surmounted by eight " points " composed of two, three or four pairs of

spindles arranged " en chevron ". In addition to this there are two or occasion-

ally three spindles arranged longitudinally on the aboral surface of the tentacles,

and this spiculation is continued into the pinnules. The spicules are similar to

those in the last sj^ecimen.

The colour is yellowish-brown.

Locality : Andamans.

C. (1) Several broken portions of what has evidently been a large colony

whose height could not have been less than 250 mm. The trunk is over 80

mm. in length and is much paler in colour than, the rest of the colony. It has

almost certainly been embedded in mud or sand. The whole of the stalk is

tubular, and there is a tunnel-like expansion with a corresponding thinning of

the wall ; it is considerably flattened in one plane. On the ventral surface it is

marked by irregular sinuous ridges and furrows, but on the dorsal surface there

is only one median ridge with a central furrow ; this furrow is evidently pro-

duced by the collapse of a canal wall.

The primary branches are hollow and short. The secondaries are elongated

and have a distinct furrow on the ventral surface. The polyps are arranged in

a single row around the margin of the short tubular primary branches and also

in a single row on the lateral surfaces of the elongated, flattened, secondary

branches. A few, however, occur on the lateral surfaces of the main stalk

mostly also in a single row. The verrucre are distinct and dome-like. The

anthocodio! are moderately small and are nearly all withdrawn into the verrucas.

The general tone of the colony is pinkish, but this is due to the verrucse

;

the main portion of the ccenenchyma is brownish.

C. (2) Several other fragments of a similar nature of a light brown colour

occur from the same locality, viz., off Colombo, 26^ fathoms.

D. A slightly damaged specimen 110 mm. in height and 30 mm. in breadth.

The trunk, of which the base is wanting, is 25 mm. long and 5 mm. in diameter.

The tubulai' stalk is considerably expanded in several places and reminds one

of S. rmiioKd, Hickson. These structures give rise to typical branches which

have a ventral furrow. The polyps are sparse and distant ; they are se^iarated

in many cases l)y intervals of two nun. or more. They occur mainly on the

margins of the branches and the tunnel-like structures, but a few also occur on

the lateral surfiices and even on the ventral surface of the main stalk.

The colour of the colony is creamy white but the verrucce are red.

Numerous small fragments of a salmon-pink colour. The primary tubular
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branches are longer than in most other specimens. The secondary branches

are typical. On these the verrucas arise mainly on the ventral surface thus

approaching somewhat to A, but on the main stalk they occur scattered irre-

gularly, not in clusters as in A. The verructe are small and dome-like. The

anthocodia^ are large and have an armature similar to A.

Locality : Andamans, 20 fathoms.

Previously recorded from Ternate.

From the Wood-AIason Collection Miss Harrison ' has recorded two species

of Solenocaulon, as follows :—

•

" Solenocaulon tortuosum. Gray.

" In the collection made by the Trustees of the Calcutta Museum this species

occurs in three varieties :

—

" In variety A, the lateral branches are short and come off in pairs on

opposite sides of the lateral holes. The polyps are non-retractile and project

beyond conical calices.

" In variety B, the lateral branches come off very regularly on alternate

sides of the main trunk and are tubular at their commencement, becoming two

parallel branches facing one another. Polyps non-retractile, but conical ; calices

not so much developed as in A.

" In variety C, the lateral branches are borne on opposite sides of the lateral

holes, and the latter are exactly opposite one another so that a front view of

the colony looks like the tail of a kite, and a side view shows a series of holes

right through the main trunk. Polyps completely retractile.

" Hab. : Bay of Bengal.

"Solenocaulon ramosa, Hickson.

" A colony 85 cm. long agrees with Hickson's diagnosis in every point except

the greater size of the colony and the absence of all colouring matter.

''Hah.: Bay of Bengal."

1 Harrison, "Jour. Linn. See." (Zool.) vol. sxs. March, 1908.



160

Table of Species of Solenocaulon.

Species.



161

Spicules.



162

Table of Species of Solenocaulon—continued.

Species.



163

Spicules.



164

Family Sglerogorgid^,

Suberogorgia kollikeri, var. ceylonensis, Thomson.

„ verriculata, Esper.

„ ornata, n. sp.

Keroeides koreni, Wright and Studer.

GENUS SUBEROGORGIA, Gray.

Suberogorgia kollikeri, var. ceylonensis, Thomson.

Two slightly damaged colonies 70 mm. x 40 mm. and 65 mm. x 40 mm.
in length and breadth respectively. They are of a yellovi'ish-brown colour but

the younger twigs are almost grey. Both have discs of attachment and the

coenenchyma extends over the rock for a considerable distance. The branching

is in one plane but quite indefinite. The crenenchyma is finely granular. The

polyps occur mainly on the latei'al aspects of the branches, but on the older

parts they are disposed all round ; they are absent, however, on the lower part

of the main stem. The verrucre appear as warts flattened in the plane of rami-

fication and give the surface an undulating contour. The spiculation and

other details agree with those given for the type in the " Ceylon Pearl Oyster

Fisheries Report," Appendix D.—Alcyonaria. Supp. Report XXVIII.
Locality : Andamans, 270-45 fathoms.

S. kollikeri, previously recorded from Japan, "Challenger"; var. ceylon-

ensis, Ceylon Seas, Herdman ; var. Zanzibarensis, Zanzibar, Crossland.

Suberogorgia verriculata, Esper.

Several magnificent specimens of this well-known species occur in the

Wood-Mason Collection. The largest is over 300 mm. in height. All are

expanded in one plane. The colovu' varies from creamy white to brown when
in spirit. The abundant anastomosis and the distinctive anthocodiai give the

colony a characteristic appearance.

Previously recorded from Jaj^an and Australia.

Suberogorgia ornata, n. sp. Plate II. figs. 7d and 7b.

We refer to this new species a number of specimens from different localities.

All are of a brownish colour except in certain places where there are

segregations of small spicules on the surface which present a white glistening

appearance. The two largest colonies measure 150 mm. in height by 70 mm. in

breadth, and 140 mm. in height by 70 mm. in breadth ; the second is the more
perfect specimen. They are branched in one plane and anastomose freely forming

an open network. The thickness of the stem and branches hardly varies
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throughout the cohiny, l)iit it is about 2 mm. in the first and 4 mm. in the second.

In the largest colony there is a main stem which extends vertically to an

equal height with the branches. Near the base two large branches are given

off almost perpendicularly, and from these arise secondary branches which

extend sub-})arallel to the main stem. This type of branching is continued

indefinitely. The smaller branches, however, arise at varying angles and

anastomose with the sub-i)arallel branches forming an open network.

In the other colony the main stem is only 15 mm. long and immediately

divides into two almost horizontal branches. The rest of the branching is

in a general way similar to that in the first specimen.

The camenchyma is thick and densely packed with spicules. It appears as

if covered with small warts which are projecting groups of spicules. These are

sometimes packed together so closely that they form longitudinal ridges and

depressions.

The axis is brown in colour and varies in diameter in one colony from 5 mm.

at the base to 0"02 at the tips of the branches. It is very calcareous and

appears almost sclerogorgic, being built up of long strands which have a glisten-

ing appearance when viewed with reflected light.

The polyps are scattered over the whole surface at intervals of less than

1 mm. The verrucK are almost inconspicuous being nearly level with the

crenenchyma. The anthocodire are completely retractile and when retracted

the walls of the verrucce close over them forming an indistinct eight-rayed star.

When partially retracted, the tentacles being infolded, they are cylindrical in

form and measure 0*5 mm. in height by 05 mm. in diameter. At the base of

the tentacles there are eight groups of spicules arranged " en chevron ". Each

group consists of four pairs of spicules, enclosing angles which increase from

above downwards, gradually merging into a horizontal collaret of three to four

rows of bent spindles.

The spicules of the coenenchynia present the following types with measure-

ments in millimetres ;

—

(a) Stellate forms, 0-04 x 0-04.

(b) Spindles with warts closely packed in whorls, Ol x O'OS ;
0'09 x 0-04

;

0-11 x003.

(r) Spindles with four whorls of warts, 01 x 0-02
; 008 x 002.

(d) Double clubs, 005 x 0'03
; constriction 0015.

003x0-03; „ 0005.

0-03 X 0-025

;

„ 0-005.

{e) A few minute irregular crosses with the x very marked, 0075 x 005

;

0-05 X 0-045.

The spicules of the collaret and triangular groups of the anthocodite are

slightly spiny spindles measuring in millimetres 0-18 x 001 ; 015 x 002.
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Locality : Andaman Sea, 19 fathoms.

Another reticulate colony is 170 mm. in height and 9U mm. in maximum

breadth. The main stem, which measures 3-5 mm. in diameter, arises from

a spreading base ; it reaches a length of 45 mm. and then bifurcates, one of

the branches ascending the whole length of the colony, the other after a distance

of 12 mm. becoming indistinguishable from the smaller branches. The branch-

ing is irregular, forming a flabellate colony by the anastomosing of the sinuous

branches. The meshes are large and for the most part quadi-angular, but

triangular and pentagonal shapes also occur.

The ccenenchyma is thick and presents a beautiful sculptured appear-

ance in the form of short irregular ridges or almost hemispherical papillt\;.

These ridges are sinuous sometimes passing up the verrucse and appearing as

teeth on the edge. They are formed of segregations of spicules and appear

white against the brown background.

The polyps are scattered over the whole crenenchyma at varying intervals.

In the smaller twigs they ai-e sometimes clustered, at other times placed at

intervals of 1 mm. The verrucas are short and cylindrical and have the same

ornate structure as the ccenenchyma. The anthocodiai are almost wholly

retractile. When expanded the tentacles are seen to be brown in colour and

without spicules. At the base of these there are distinct triangles formed of

long spindles arranged " en chevron "—four to six pairs in each " point ". No

distinct collaret could be found owing to the extreme bi'ittleness of the polyp.

When the tentacles are retracted the " points " form a horizontally disposed

eight-rayed operculum.

The axis is brown in colour and is made up of large smooth hyaline spicules

with blunt ends. It is not penetrated by solenia.

The general colour of the colony is light brown and is interrupted by

sculpturing visible to the naked eye.

The spicules are of the following types, with measurements length by

breadth in millimetres :

—

Long warty spindles, 0-11 x 0025 ; 012 x 0025.

Short and thick warty spindles, 00(3 x 0035 ; 007 x 0035.

Small warty double clubs, 03 x 02 ; constriction 005 in diameter.

0-035 X 003

;

„ 001 „

003 X 00175 ; „ 00075 „

Small double wheels with warty "hubs," 0-04 x 0-0275 ; 0-04x0025;

0-045 X 0025.

The spindles of the anthocodire are not so warty as those of the ccenen-

chyma, they measure 0-1 x 002 ;
0-12 x 00175.

This species is allied to S. rerriciihifa but differs from it especially in the

sculpturing of the ccenenchyma and in the details of spiculation.
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Locality : Andamans.

Belonging to this species there is another colony from the Andamans

100 mm. in height and 90 mm. in maxinuun breadth. It is l^ranched in one

plane and anastomoses to form an irregular mesh-work. The main stem, which

is 3 mm. in diameter at the base, is only -i mm. in length. At this level it gives

off two large branches almost at right angles, and these after a wide curve

ascend sub-parallel to the main stem. This mode of branching is again repeated,

the continuation of the main stem being quite insignificant and fusing after a

short distance. The smaller twigs from two almost parallel branches fuse and

so form almost rectangular meshes. Towards the outside of the colony the

smaller twigs are more sinuous and irregular.

The co3nenchyma presents the characteristic sculptured appearance and

this feature may be detected with the naked eye as a finely granular structure.

The polyps occur all round the branches and twigs and appear as raised, dark

dots.

Locality : Andamans.

In one specimen from the Laccadives the sculpturing is not so pronounced

but otherwise the details are essentially the same, e.g., anastomosis, spiculation,

etc.

Locality : Laccadives.

GENUS KEROEIDES, Wright and Studer.

Keroeides koreni, Wright and Studer.

Specimens of this species are present in the collection from widely separated

localities, viz., Laccadive Islands and Andaman Islands. The only marked

difference between them is dimensional.

{ii) The Andaman specimens consist of fragments which are very robust

and of a dark vermilion-red. They are much broken, the largest measuring 30

mm. X 30 mm. and 40 mm. x 15 mm. The stem is about 4 mm. in diameter, the

axis 2 mm. In structure the polyps agree with those described by Whitelegge,

for K. gracilis, Whitelegge, but the largest attain a height of only 2 mm. The

branching is irregular ; the branches enclose various angles with the stem and

are markedly sinuous. The measurements of the spicules coincide with those

given by Wright and Studer. It should be noted that the disposition and size

of the coenenchyma spicules differ considerably in different parts of the colony.

Locality : Andamans, off Rutland Island, 35 fathoms.

{h) The Laccadive specimen is of a bright vermilion-red colour and is com-

plete. It is 40 mm. in height and 30 mm. in maximum breadth ; it arises from

a spreading base and branches in one plane. The main stem is 9 mm. high and

2 mm. in diameter and gives origin to three arc-like branches, averaging about
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25 mm. in length, which arise at various angles. These and the secondary

branches bear polyps, about 2 mm. high, alternately on the two lateral margins.

The spicules are slightly smaller than in the Andaman specimen.

The spicules are diverse in form ; most of them are spindles with tuberculate

warts, varying greatly in the proportions of length and breadth, some straight,

others curved, some bifid, others trifid at one end. Besides these there are

scale-like, triangular, pear-shaped and diamond-shaped forms. Small spiny

spindles on the anthocodire, and foi-ms intermediate between these and the

large coenenchyma spicules occur on the verructe.

Locality : Laccadive Island, 30-50 fathoms.

A comparison of several specimens of Kei'oeides leads us to the conclusion

that Whitelegge's K. gmoilis lacks sufficient basis. Different colonies vary

considerably in vigour of growth, and this is associated with diversities in the

branching, in the disposition of the spicules, and in their dimensions. White-

legge notes that his K. gracilis differs from K. koreni " in its erect non-pendulous

habit and in the characters of its spicules," but Wright and Studer speak of the

type as having branches " possibly slightly pendulous," and the differences in

spiculation between Whitelegge's K. grari/i.^ and the " Challenger " specimen of

K. koreni, as described by Wright and Studer, are not greater than those

between two parts of one of the colonies we have studied.

We therefore suggest that Whitelegge's A', gracilis should be included in

K. koreni, and we would now refer to K. koreni the specimens described as K.

gracilis in "Indian Ocean Alcyonarians," Part I., 190G, p. 22, in "Ceylon Pearl

Oyster Report," 1905, p. 287.

Miss Hiles has described a pale colony of Keroeides as K. pallida; we

have not seen this specimen, but her description does not enable us to distin-

guish the new species from a pale variety of K. koreni, of which we have seen

several specimens.

This type has been previously recorded from the following localities :—

(a) As K. koreni, Ht/alonema-ground, off Japan, 345 fathoms (Wright and

Studer) ; Andamans, 270-45 fathoms (Thomson and Henderson).

{/>) As K. gracilis, Funafuti (Whitelegge) ; deep water off Galle, Ceylon

(Thomson and Henderson) ; Andamans, 270-45 fathoms (Thomson

and Henderson); Milne Bay, British New Guinea, 20 fathoms

(Hiles).

{c) As K. jyallida, Talili Bay, New Britain, 40 fathoms (Hiles).
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Family Melitodidje.

Melitodes variabilis, Hickson.

,,
phlllppinensis, Wriffht ami Studer.

,, ornata, u. sp.

,, pulchella, n. sp.

Parisis fndicosa, Verrill.

GENUS MELITODES, Verrill.

Melitodes variabilis, Hickson.

This variable species is represented by several characteristically matted

specimens, the largest measuring 260 mm. in height, "200 mm. in breadth and 40

mm. in thickness. Since there is no basis of attachment it is difficult to deter-

mine exactly what is the nature of the composite mass. It consists of several

main stems of almost equal diameter at the base, viz., 3 5 mm. Each of these

gives off branches in one plane in an irregular manner but with a hint of dicho-

tomy. At many of the nodes three branches are given off', one extending nearly

horizontally and anastomosing with those of another stem, several systems being

firmly fused together by numerous connecting branchlets. The whole speci-

men thus assumes an open matted appearance. It is possible that each of

these main stems represents an originally separate colony, the fusion occurring

through proximity during growth, but it seems more probable that they all arose

from a common reptant basis and formed one immense colony.

The internodes range in length from 1 mm. to lo cm., with diameters of

3"5 mm. and 1 mm. respectively,—the shortest thus occurring near the base.

The nodes are prominent and have a greater diameter than the internodes,

varying greatly in .size and shape in the different parts of the colony. In the

bianchlets they are hexagonal, while in the main stem and larger branches they

are globular, quadrangular or irregular.

The coenenchyma is thin and is granular in appearance, being closely packed

with small spicules.

The colour varies considerably and in no very definite manner through-

out the colony. In some parts, especially among the smaller twigs, it is red

with yellow verruca?, but in others yellow is the predominating colour for both.

This coloration is due to a great extent to the axis appearing through the thin

coenenchyma.

The verrucas are over 1 mm. in diameter and occur mostly in a single row

on the lateral surface of the branches ; they appear sometimes on the ventral

surface, never on the dorsal. They are yellow in colour with few exceptions.

The spicules are arranged in eight groups or bands, sometimes encircling the

verruca^ more often disposed longitudinally.

22
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Fig. 73. Melitodes variabilis, Hickson.—View of two sides of the large network. Natural size
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The anthocodia' are wholly retractile and when retracted give the surface

an undulating appearance. There is a distinct " crown and points " arrangement

on the basal portion, the " crown " consisting of two or three rows, the " points
"

composed of four to six spicules arranged " en chevron ".

The spicules vary in the different parts and present the following types,

with measurements in millimetres :

—

[a) Coenenchyma : transparent, slightly pink or yellowish :

—

(1) Very warty thick spindles, 018 x 008 ;
0*2 x 0-05.

(2) Warty clubs almost foliaceous, 0-25 x 01 ;
0-2 x 0*05.

(3) Spindles with very long warts on one side, 0-2 x 015 ;

2 X 0-12.

(4) Almost warty spheres, O'l x O'l.

(h) Verruca"—same types, very yellow and slightly larger.

{() Anthocodiai: (1) "Crown and points"—slightly warty spindles, pale

yellow to colourless, 03 x 002 ; 025 x 002.

(2) Tentacles—colourless, 0075 x 001.

Locality : Gulf of Martaban, 67 fathoms.

There occur also in the collection two fragmentary specimens which we

refer to this very variable species. We would therefore add the following notes

as to colour, distribution of verrucas, relation of node to internode, etc.

The larger is 45 mm. in height and 20 mm. in breadth. It is attached to

a piece of rock by a spreading base. The branching is a false dichotomy in

one plane. The diameter of the lowest internode is 25 mm. while that of the

corresponding node is 4 mm. ; the first internode is 4 mm. in length, the fourth

is 15 mm. The axial portion of the internode is red, that of the node is

brown. The coenenchyma is brownish-red but the polyps are yellow. The

polyps occur all round the circumference in an indefinite manner, but in some

places they appear only on the lateral aspects.

Locality : Off Table Island (Cocos) ; Andamans, 16-35 fathoms.

The second specimen is 35 mm. in height and 25 mm. in breadth. The

branching is in one plane and falsely dichotomous. The diameter of the lowest

internode is 3 mm. ; that of the corresponding node is 5 mm. The lowest inter-

node is 5 mm. in length, while the third is 11 mm.

The axis is red and grooved ; the nodes are brown and swollen. The

polyps occur indefinitely over the whole surface. The colour of the coenenchyma

is red, that of the polyps yellow.

Locality : Andamans, 270-45 fathoms.

Previously recorded from the Maldives.
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Melitodes philippinensis, Wright and Studer.

Plate V. figs. 2 and 4 ; Plate IX. fig. 12.

A beautifully coloured colony 110 mm. high and 30 mm. in breadth,

branching in one plane and anastomosing to form an open network. The

branching near the base is irregular, in the upper part of the colony it becomes

more decidedly dichotomous. Anastomosis is frequent and takes place in every

conceivable manner. The majority of the branches are sinuous but many are

almost horizontal, thus joining with the adjacent branch by the shortest

route, and giving great inequality in the lengths of the two arms of the

dichotomy.

The diameter of the stem is 2*5 mm. at the base, diminishing gradually to

1 mm. in the higher branches. The axis is rough and almost cylindrical. It

is bright red in colour and is penetrated by numerous solenia. The internodes

vary in length from 3 mm. to 8 mm., but there is no distinct gradation from

one part of the colony to the other, the length apparently varying with the anas-

tomosis. The nodes are feebly calcareous and brown in colour. They are

almost spherical, forming large swellings, especially in the lower portion of the

colony where they measure 3"5 mm. in diameter. In the smaller twigs lo mm.

is a common measurement.

The coenenchyma is thin and densely packed with spicules which present

a glistening arenaceous surface. It is of a golden-yellow colour.

The polyps are irregularly disposed, confined to about four-fifths of the

surface, leaving a bare space on the dorsal aspect. There is also a hint of a line

on the ventral surface. On the nodes polyps are very scarce. They are of a

bright coral-red colour and are so thickly set that they give a decided red tinge

to the whole colony, in fact the colour of the coenenchyma can only be distinctly

seen on the dorsal surface.

The verrucse measure about 0'75 mm. in height and the same in diameter.

They are dome-shaped but their prominence is due in great part to the contrast

in colour with the general coenenchyma. On the outer surface eight ridges of

spicules are seen and these terminate in lobes which meet over the retracted

anthocodife.

The anthocodiaj are completely retractile. On the base of the tentacles

there are four or five pairs of red spicules pointing to the distal end and enclos-

ing large angles. Beyond this the spicules are arranged almost longitudinally

and are slightly longer. On the pinnules the spicules are colourless and appear

white.

The .spicules of the coenenc^hyma are pale yellow, and present the following

types and measurements in millimetres :

—
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(a) Warty spindles, 0"2 x 0-02
;
0-18 x 0-02.

{/)) Club-shaped, 0-25 x 0-03
;
0-2 x 0-04.

(r) Somewhat spherical, 0'05 x O'Oo.

VerruCte—these are red in colour :

—

{>i) Very warty spindles, 018 x 0-04
;
0-15 x 0-02.

(/>) One-sided warty spindles, 018 x 002 ; 02 x 0-03.

Anthocodia^ : (u) "Crown and points"—red slightly spiny curved spindles,

0-22 X 001 ;
0-2 x 001.

(A) Tentacles—colouHess rods, 0-06 x 0-02
;
0-065 x 0-02.

This species in some respects approaches M. albitinrta, Ridley, and M.

sulphnrea, Germanos, but the following essential diflferences may be noted.

It differs from M. albitmcM in that (1) there is no dimorphism
; (2) the colour

scheme is different ; (3) the verructe are differently distributed. If Ridley's

interpretation of the nature of the polyps is correct M. nUdtincta is suffici-

ently distinct from M. phU'ippinemh. In contrast to M. .^ulphurea (1) the

polyps are more crowded
; (2) the verrucai are less prominent ; (3) there is no

hint of green s})icules
; (4) the distribution of the verrucse is different

; (5) the

colour scheme is reversed
; (6) the spicules are more numerous ; they bear

sharper warts and there are numerous slender bent spindles. After a careful

comparison of our specimen with the type specimen of M. sidphnyed in the

British Museum we have decided that the two are distinct.

Locality : Andamans.

Previously recorded from Philippines.

Melitodes ornata, n. sp.

Plate V. tigs. 3 and 9 ; Plate IX. fig. 11.

A large but slightly broken colony of exquisite colouring represents this

species. When complete it could not have measured less than 240 mm. in

height and 100 mm. in breadth.

Apart from the origin of a few of the lowest branches from the main stem,

the whole colony is dichotomously branched, and nowhere is there any trace of

anastomosis. The stem near the base is 5 mm. in diameter, but the successive

branches gradually diminish in size so that the twigs measure only 1-25 mm.

The branching may be described as an unequal dichotomy ; the branches arise

from the nodes and enclose an angle of about 30° ; one branch is slightly more

slender than the other and diverges at a somewhat greater angle from the

perpendicular.

The axis near the base is very rough, owing to short deep furrows which

extend longitudinally and are discontinuous. These show markedly its com-

posite structure. Towards the tips of the branches this character is not so

prominent, but a glistening sheen is produced by reflected light on the project-
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ing constituent spicules. The whole axis is penetrated by numerous solenia

which appear distinctly as small white tubes especially in the nodal regions.

The colour of the axis is a bright coral-red. The internodes are tiattened in

a plane perpendicular to the plane of branching and vary in length from 12 mm.

to 1'8 mm., measuring in breadth and thickness 0'5 mm. x 01 mm. and 0'2 mm.

X 0"05 mm. respectively. They are markedly concave at each end, thus form-

ing almost hemispherical cups for the nodes. The nodal regions are somewhat

globular, measuring 8 mm. in diameter and 5 mm. in length, the brown horny

node itself occurring as a thin plate at the greatest diameter. In the younger

branches the nodes are not so prominent but are still distinctly spherical.

The C(jenenchyma is thin and densely packed with spicules. To the naked

eye it appears smooth, but with a low-power microscope it presents a glistening

arenaceous surface. The colour of the general coenenchyma is a bright coral-

red, but the monotony is relieved by an exquisite setting of golden-yellow rings

enclosing a colourless peai'1-like centre. The whole is composed of the project-

ing ends of club-like spicules which by reflected light produce a diamond-like

brilliance.

The polyps are scattered over about five-sixths of the stem leaving a bare

space on the dorsal surface. They measure about 0"5 mm. to 07 mm. in diameter

and are separated by similar intervals. They are retractile within slightly

projecting verructe which would be inconspicuous but for their bright golden-

yellow colour. The tentacles are infolded and are covered on their aboral

surface with transparent colourless spicules which show up in marked contrast

to the gorgeous colouring of the coenenchyma and verrucfe.

The anthocodice present an arrangement almost approaching to what might

be termed " crown and points ".

The spicules of the general ccenenchyma are red in colour consisting of

several types with the following measurements in millimeti'es :

—

(a) Warty curved and straight spindles, 0"175 x 003 ;
0*15 x 0'025.

{/>)
" Stachelkeulen " or " Blattkeulen," Q-l x 0-075

;
0-075 x 0-075.

(<•) Double wheels, 0-075 x 0-075.

Those of the verrucse are yellow but many have a red tip embedded in the

coenenchyma. They have the following measurements in millimetres :

—

(a) "Stachelkeulen " or " Blattkeulen," 0-175 x 0-1
;
0-1 x 0-1.

(b) Warty spindles, 0-25 x 0-03.

In the anthocodite the spicules are transparent. Some of the measure-

ments are appended :

—

{(t) " Crown and points" : (1) Almost smooth spindles, 0-2 x 0-02.

(2) Warty spindles, 0-25 x 0-02.

(b) Tentacles—Warty scale like forms, 0-1 x 0-02.

Locality ; Andaman Sea, 19 fathoms.



175

Melitodes pulchella, n. sp.

This now s])peies is based upon several slightly broken specimens. Three are

of a slightly pinkish tint and one is a beautiful white. The white colony mea-

sures aI)ont .")() mm. in height and 40 mm. in breadth. There are two main stems

from a spreading base 'io mm. in diameter. From these the remaining branches

arise dichotomously. The internodes vary in length from 1 mm. to lo cm.

The largest pink colony is 70 mm. high and 25 mm. in breadth. The branch-

ing is api)roximately in one jilane, but in some cases one branch overlaps

another. The axis is 3 mm. in diameter at the base, and is very irregular

in outline, lieing penetrated by numerous large solenia and presenting indefinite

ridges on the surfiice. At the tips of the smaller branches the diameter de-

creases to I -75 mm. and the outline is more regular.

The branching varies in the different parts of the colony, being indefinite in

the older parts, but dichotomous among the secondary branches which enclose

an angle of about 30°. There is no trace of anastomosing. The length of the

internodes is by no means constant, the first being 1 mm., the second 6 mm.,

while among the smaller Ijranches 16 mm. is a common length.

The nodes of the main stem are inconspicuous, being of the same diameter

as the internodes and hidden by the coenenchyma. In the younger parts they

are swollen and prominent, the red colour showing through the ctenenchyma.

The cccnenchyma is packed with numerous spiny spicules presenting a

rough glistening surface.

The polyps are arranged differently in the several parts of the colony. On

the young branches they are disposed on the lateral margins, alternate, opposite

or indefinite. Further down there are two rows on each side, while near the

base they appear on three sides leaving a bare tract on the dorsal surface.

They are retractile within verruca? which are much more distinct on the younger

branches. When the tentacles are simply infolded the verruca? appear like

well-developed cylinders, Oo mm. high and 0-5 mm. in diameter, over which the

dome-like anthocodia? project, the base being broader than the top of the

cylinder. When the anthocodia? are fully retracted the verruca; are mound-like

and more inconspicuous.

On the verruca? there are eight ridges formed by segregations of spicules.

The anthocodia? present a structure recalling the "crown and points" arrange-

ment of the Slplionoiionihi type, there being three or four rows of bent spindles

at the base of the tentacles, while on the tentacles themselves the spicules are

arranged " en chevron " enclosing an acute angle.

The spicules of the coenenchyma are closely packed together and consist of

several distinct types. The following are some of these, with their measure-

ments in millimetres ;

—
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(a) Long club-shaped spiny spicules, the spines becoming longer towards

the thick end and pointing in that direction so that they almost approach

" foliaceous clubs," 02 x 008 ; 015 x 007.

(ft) One-sided spiny spindles, 0175 x 0075 ; 0125 x 005.

(c) Spindles with warts almost in whorls, 0'125 x 0'05 ; Ol x 0'075.

(rf) Small almost stellate forms, 0'05 x 0'05.

(6') Double spheres or dumb-bells, 0075x005; constriction 0015 in

diameter.

The spicules of the anthocodiae are long slightly spiny curved spindles,

those of the " crown and points " measuring in millimetres 0-3 x O'OS ;
0-2 x 0-025.

Small rods on the aboral side of the tentacles measure O'O-t mm. x O'Ol mm.

Locality : Gaspar Straits, East Coast of Sumatra.

Parisis fruticosa, Verrill.

{ = Parisis indica, Thomson and Henderson.)

Specimens of this species occur in the collection from live different localities.

As these present certain differences it may be useful to make a few notes

on each separately.

(1) Two broken specimens, the first being a basal portion 12 cm. high and 5

cm. broad, with an axial diameter of 8 mm. ; the second 13 cm. in height and H'o

cm. in breadth, the main axis having a diameter of 3'5 mm. In the first of these

the internodes average 5 mm. in length and the nodes 2 '5 mm., but in the other

the internodes near the base measure 6 mm. long, the nodes only 1 mm. In

both the branching is not strictly confined to one plane and is quite irregular.

An incrustation of " Palythoa " almost obliterates the whole of the polyps. The

colour is a greyish-white.

Locality : Gulf of Martaban, 67 fathoms.

(2) A splendid specimen 14-5 cm. in height and 12 cm. in diameter. The

branching is irregular and is confined to one plane, giving the whole colony a

very flabellate appearance. The branches arise at an angle of about 45°. The

internodes near the base measure 4 mm. and the nodes 2 mm. The grooving is

very distinct. The polyps are not so markedly confined to the lateral branches.

The whole colony is overgrown by an incrusting siliceous sponge whose spicules

project on the surface. The colour is greyish-white.

Locality ; Andamans. Marine Survey.

(3) Two specimens, each with a basal attachment, measuring 14 5 cm. high

by 5-5 cm. broad, and 8-5 cm. high by 5 cm. broad, with basal diameters of 6 mm.

and 4 mm. respectively. In both the branches arise at right angles, but in one

they turn upwards almost parallel to the main stem. The internodes measure
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Fig. 7-1. Parisis fruticosa, Ven-ill.

Main stem and branch showing the difference in the pro-

portions of nodes and internodes.

23



178

Fig. 75. Parisis fruticosa, Verrill.

Portion of colony showing the mode of branching

and the encrusting Palythoid.
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in both cases 4 mm. and the nodes 2 mm. These specimens are free from any

incrustation. The colour is greyish-white.

Locahty : Persian Gulf, 48-49 fathoms.

(4) and (5) The only point in which these differ from the previous specimens

is in the colour, which is creamy-white. They are also free from incrustation.

Locality : Persian Gulf, 4 fathoms.

In the specimen from the Andamans many of the polyps were protruded,

and a few notes on these may be of interest.

The anthocodife measure about 2 mm. in height, i.e., above the tops of the

verrucie. The tentacles bear only one row of pinnules and are about 1 mm. in

length ; there are no spicules on either surface. At the base, however, there is

a pattern which closely resembles the well-known " crown and points," passing

into a series of rows of spicules round the tubular portion.

A study of these numerous specimens has led us to the conclusion that

P. indica, Thomson and Henderson, should be included in P. fniticosa.

It may be worthy of note that incrustation of Palythoa has been noted

from such widely diverse localities as Ki Islands i^P.fnitirom, Verrill), Port

Jackson {P. australix, Wright and Studer), Andamans (7''. friiticosa), also from

the Gulf of Martabau (J*, frntiroxa). Another incrustation in the form of a

sponge covers P. amtralis from Port Jackson and P. fruiicosa from the An-

damans. The specimens taken in the Persian Gulf at three separate stations

exhibit no traces of the Sponge parasitism, for such it was considered by Wright

and Studer, who remark that the encrusting sponge on P. fruticosa, Verrill,

gradually destroys the colony.

Previously recorded from : Austialia, Banda Sea, Sulu Sea, Formosa and

the Indian Ocean.



Order IV. AXIFERA, G. von Koch.

Family Pbimnoid.e.

Sub-family Primnoinse.

GENUS CALIGORGIA, Gray.

Caligorgia indica, Thomson and Henderson.

To thi.s species we refer several fragments from two different localities.

The largest is 80 mm. in length and 10 mm. in maximum breadth, while another

is 40 mm. in length and 10 nun. in breadth. The axis is iridescent and bears

longitudinal ridges and grooves. The branching is dichotomous in one plane.

The polyps occur in whorls of two or three, the latter number being more frequent,

probably owing to the fact that the specimens are but terminal fragments. For

a comparison between this species and C. mrticUlata, Pallas, and C. similis,

Versluys, see " Alcyonarians of the Indian Ocean," Part I. p. 43.

Localities : Andamans, 270-45 fathoms, and Laccadives, 30-50 fathoms.

Previously recorded from Andamans, 270-45 fathoms.

Family Isid.-e.

Sub-family Isidinaj.

GENUS ISIS, Linnffius.

Isis hippuris,' Linnaeus. Plate VI. figs. 1, 2 and 3.

The genus Isis was established by Linnaeus in 1737 in his " Hortus Clif-

fortianus," p. 479, )iut he did not then include under the genei'ic appellation

the species to which it was afterwards applied. These he referred to the genus

Sertnhrria. In his " Systema Naturae," ed. x., 1758, p. 1287, Linnaeus rearranged

his species, and placed in the genus Isis not only the species referred to, but also

all the Isidinaj, " le Corail " as well as the Encrinites. Pallas, in his " Elenchus

Zoophytorum," 1766, accepted the classification of Linnaeus and gave the follow-

ing generic description :
" Colony arborescent, sedentary ; axis calcareous,

porous with longitudinal striations, or jointed, bearing a fleshy cortex ; verrucae

sparsely scattered
;
polyps flower-shaped, oviparous, with a crown of tentacles,

^ The account of Isis hippnris and of the history of the genus Isis is due to Mr. Simpson :

see " Journ. Linn. Soc." (Zoology), xxxvii. (1906), pp. 421-33, 1 pi.

180
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retractile ". Under this category he placed the following species : 1. tioJnUs,

I. dicliotoma, 1. ocliracea and 1. /lippuris: In 1786 Ellis and Solander, in "The
Natural History of Many Curious and Uncommon Zoophytes," p. 105, defined

the genus in the following terms :
" An animal growing in the form of a plant

whose stem is stony and jointed ; the joints are furrowed longitudinally and

united together in some by a spongy, in others by a horny substance. It is

covered over by a soft porous and cellular flesh, full of little mouths from

whence the polyps with their claws come forth, through whom the eggs are

produced." They also noted the relationship between this genus and the

Gorgonids, a relationship based on the presence in both of " the axis, support

or bone of the animal "
; the only difference being the presence of joints in that

of the genus under consideration, while in the latter the axis is horny through-

out. They suggest that the " articulation " of the axis is an adaptation for

swaying in the water. Hexing backwards and forwards in the currents, and so

minimising the possibilities of fracture. To these eminent naturalists we are

also indebted for the first figures of any species of this genus, Tab. 3, figs. 1-5,

representing various parts of /. Iiippiirh, Linna?us. The only other species des-

cribed by them are /. oclirarca and I. coccbwa. It is also to Ellis and Solander

that we are intlebted for the introduction of the terms nodes and internodes
;

but it must be noted that these are used to describe the calcareous and horny

parts respectively, whereas the converse usage is now adopted. The following

is their description: "Axis articulated, calcareous, sparsely branched; the

calcareous portion is white, cylindrical and furrowed ; the internodes are black,

horny, constricted and attached to the nodes". In 1791 Esper depicted the

axis in three fine plates, and gave a good general description of external features.

Lamarck, in 1801, placed this group between the Goi'gonacea, with an axis

apparently horny, and the " Corail," with an entirely calcareous skeleton. In a

later work, published in 1816, he narrowed down the generic distinctions and

established a new group, " les Melitees " (genus Melihm). Following this,

Lamouroux in the same year established yet another division under the name

of " les Mopses " (genus Mopsea) ; and at the same time united the three under

" I'ordre des Isid(^es," i.e., " tous les Coralliaires dont I'axe est articule ". This

innovation was not accepted by Blainville in 1834 (XVI.), but was adopted by

Ehrenberg 1834 (XVII. ), Lamarck 1836 (XIL), Dana 1846 (XIX.), and Milne-

Edwards and Haime in subsequent works (XX., XXI. and XXII.).

The classification would thus appear as follows :

—

(1) the calca-

Isidinte, with an

axis which bears

internodes

' (a) hoi'ny in appearance.

Branches borne on

reous nodes = Ittis.

(2) the horny

internodes = Mopsea.

. (b) of a suberous appearance . .
= Melitwa.
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Lamarck's " Hist. Nat. des Anim. sans Verteb.," 2ikI ed., 1836, vol. ii. p. 473,

thus defines the genus :
" Colony attached, tree-like, composed of a jointed axis

surrounded by a cortex not cohering but deciduous. Axis central, erect,

branched, formed of calcareous striated nodes and horny constricted internodes.

The cortex bears polyps in the fresh state, but is totally or i)artially deciduous

when taken from the water." The writer discusses the question of relationship,

and from the presence of horny internodes suggests affinity with Go/yon/a and

Antipathes, in which, he remarks, the axis is not calcareous but entirely horny.

Brief notes on the following species are also given : /. hippuris, Linnseus ; /.

eloiigata, Esper ; /. dichotoma, Linnaeus ; 1. encrimda, Lamarck ; /. enralloides,

Lamarck ; /. gracilis, Lamarck ; /. erythracea, Lamarck ; and 1. melitensis,

Lamarck.

Dana, in his "Zoophytes," 184(j (XIX.), thus limits the genus: " Isinse

consisting of corneous and calcareous joints alternately ; branches proceeding

from the calcareous joints ; cortex thick, deciduous ".

Li 1857 Milne-Edwards and Haime (XXII.) defined the genus in the

following terms :
" Colony with axis alternately calcareous and horny ; calcare-

ous portions sclerobasic, varying in length according to the specimen and having

horizontally disposed ridges straight or Ijent ; branches borne on the calcareous

portion ". At the same time they refer briefly to two new species established

by Steenstrup, viz., I. pohiamiitha and /. laonilifonnis, as well as to the older

species /. condhddes, Lamarck, and /. ehngata, Esper.

It will be seen that, up to this point, no account has been taken of the

spiculation ; but in the " Proceedings of the Zoological Society," 1857, Gray

gives the following important though indefinite addition: "Bark thick, with

a few interspersed very irregular and unequal spicula ". His remarks on two

other points of structure are also very relevant and cannot be overlooked : (1)

that the bark is permanent and hard, but is brittle and easily removed, especially

if the specimens be kept in a dry place : hence Lamarck's " caduce en totalite "
;

(2) sometimes the horny parts become obliterated by an excessive growth of

the calcareous portion, and this may account for Lamarck establishing the

genus Ci/nomire (" M6m. Mus. Hist. Nat.").

In the .same work Gray also established the genus IsideUa, into which he

merged no fewer than four of Lamarck's species of Isis. The following is

Gray's diagnosis of IsideUa :
" Coral branched, furcate. Axis smooth, cylindri-

cal ; stony joints elongate ; branches furcate, proceeding from the corneous

joint. Bark rather thick, with irregular opaque spicula
;

polypiferous cells

produced, subcylindrical ; base of axis expanded, lobed and branched."

The genus under consideration had thus received its position from the

nature of its axis, with but indefinite knowledge of cortex, polyps and spicules
;

but in 1865 Kolliker, in his " Icones Histiologicai," rendered this part of the



183

work more precise by his introduction of a more definite spicular basis of

classification. The following gives precisely his important addition :
" I know

only the spicules of the caMienchynia of /. //ippi(r/s, which exhibit spindles beset

with spiny warts, of which the simplest are in sixes, eights or twelves. Some
are simple clubs, and probal)ly represent those of the cortical layer. The warts

on one side are smaller than those on the other. Tetra-radiate forms are not

uncommon. The size of the largest spicule is 01>^ mm." The only other

species referred by him to this genus are /. moniliformis, Steenstrup, /. r/rarifi.s-

[Mopsea gracilis), Lamouroux.

Studer in 1878 established a new species, /. antarrtica, and G. von Koch,

in 1887, referred to this genus another form under the name /. ncrrpolitana.

Of this and of the closely allied Jsix elomjata (Esper), von Koch gave a detailed

description, eventually deciding, however, that both should be referred not to

his but to Isidella.

Wright and Studer, in the " 'Challenger' Keport," vol. xxxi., 1889, tersely

sum up the characters of his, and accept Kolliker's description of the

spicules of /. hippuris as typical of the genus, placing it in the Family Isidae,

Suli-family Isidina*. At the same time the genera Primnoisis and CaUisis were

added to the classification, and this necessitated the abolition of certain species

formerly placed in the genus his.

Thus we see that since the genus was established by Linni^us in 1737 no

fewer than nineteen species have been added by various authors, but, strange

to .say, only one now remains as an authentic species, riz., I. hippuris,

Linuccus. The following table represents these s})ecies, the second column

indicating their place under the present system of classification and nomen-

clature :

—

Isis antarctica, Studer, 1878.

I. aurantia, Esper, 1797.

I. capensis, Studer, 1878.

J. coccinea, Esper and Studer, 1786 ; Gmel.
;

Esper.

I. coralloides, Lamarck, 1836 ; Milne-Edwards

and Haime, 1857.

I. dichotoma, Linnaeus, 1737; Lamarck, 1836.

I. dichotoma, Pallas, 1760.

Mopsella dichotoma, Gray, 1857.

I. eloiigata, Esper, 1797 ; Milne-Edwards and

Haime, 1857 ; Lamarck, 1836.

I. encrinula, Lamarck, 1836.

I. erythracea, Lamarck, 1836.

I. flexibilis, Pourt., 1868.

I. gracilis, Lamarck, 1836 ; Lamouroux.

I. gregorii. Gray, 1868.

Primnoisis Antarctica, Wright and Studer, 1889.

Melitaa aurantia, Gray, 1857.

Primnoisis capensis, Wright and Studer, 1889.

Melitaa coccinea, Gray, 1857,

Isidella (?) coralloides. Gray, 1857.

Mopsca dichotoma, Wright aud Studer, 1889.

Melitodes dichotoma, Wright and Studer, 1889.

Isidella elongata, Gray, 1857.

Mopsea encrinula, Gray, 1857.

Isidella elongata. Gray, 1857.

Callisis flexibilis, Wright and Studer, 1889.

Isidella elongata, Gray, 1857.
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I. hippuris, LiunaBus, 1758 ; Pallas, 1766 ; and Isis hippuris, Linnaeus, 1758.

Studer, 1786; Milne-Edwards and Haime,

1857 ; Gray, 1857 ; K511iker, 1865 ; Wright

and Studer, 1889.

I. melitensis, Lamarck, 1836.

I. moniliformis, Steenstrup ; Milne-Edwards and

Haime, 1857.

I. neapoUtana, von Koch, 1887. Isidella jieapolitana, G. von Koch, 1887.

/. nobilis, Pallas, 1766; Lamarck, 1822. Corallium rubrum, Lamarck, 1801.

I. ochracea, Linnaeus, 1758 ; Pallas, 1766

;

Melitaa ochracea, Gray, 1857.

Esper, 1797 ; Gmel. ; Esperand Studer, 1786.

I. polyacantha, Steenstrup ;
Milne-Edwards and

Haime, 1857.

/. (ircjiorU, I. me(itfm!<is, J. moui/i/ormif! and I. puliiarantha are almost names

without descriptions, and so cannot with certainty be referred to their proper

place in classification.

Isis hippuris.

1608. Hifpuns m.rea, Clusius, I. p. 1:24.

Corallium alhnvi artiruhttinn, Seba, t. iv. p. 20*2, Plate C'X. fig. 1.

1737. Sertularia ramoxis-sima, Linna?us, II. p. 4^0.

Ms hippuris, Linnpeus, 1758, III.
i).

7i»9 ; Pallas, 1766, VI. p. 233;

Ellis and Solander, 1786, VII. p. 105, Plate III. fig. 1 ; Esper,

1797, VIII. tom. i. p. 279, Plate I. Plate II. Plate Ilia. figs.

1-5; Lamouroux, 1816, XIV. p. 475 ; Lamouroux, 1821, XV.

p. 59, Plate III. fig. 1; Lamarck, 1816, XI. tom. ii. p. 302;

Blainville, 1834, XVI. p. 503, Plate LXXXVI. fig. 1 ; Lamarck,

1836, XII. p. 475 ; Steenstrup, XVIII. ; Cuvier, Regne Anim.

tom. iii. p. 312; Dana, 1846, XIX. p. 144; Milne-Edwards and

Haime, 1857, XXIL ; Gray, 1857, XXIII. p. 283 ; Kolliker,

1865, XXIV. p. 140, tab. 19, figs. 42 and 43, tab. 16, fig. 4 ;

Wright and Studer, 1889, XXXII.

In 1766 Pallas, in his " Elenchus Zooi)hytorum," gives a brief descrip-

tion of Isis hippuris in the following terms: "Axis articulated, alternately

branched ; cortex thick and slightly porous ". Twenty years later Ellis and

Solander, with their usual j^recision and careful observation of detail, descrilje

some specimens obtained at Sunda and Sumatra. Their somewhat lengthy

description {i.e., in comparison with the usual terse and contracted diagnoses

of the time) is well worth quoting :
" Jointed stony stem, which rises into many

loose branches. The bone or support of the animal consists of white, cylindrical,

stony, channelled joints connected together by black contracted horny inter-

mediate ones. The flesh is whitish, plump and full of minute vessels ; the

surface of it is full of the little mouths of the cells which are disposed in a
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quincnncial order, covering the polyps with eight claws. In length they vary

from five inches to one or two feet or more. In some the stony joints are

longer and the black horny joints very short ; in others the black horny joints

are longer but always more contracted. The coral spreads its base on rocks by

various turnings and windings both of its bony and Heshy part, and likewise as

it rises we find it enclosing shells and other extraneous substances, that stick to

it, like the Gorgonias." To Ellis and Solander we are also indebted for the only

figures of this species showing the coenenchyma. These are reproduced by

Esper and supplemented by fine figures of the skeleton.

In 1821 Lamouroux specifies it as follows :
" Branched, branches few

in number ; cortex thick
;

polyps not having protruding verrucee ; axis

articulated, nodes calcareous, with irregular longitudinal striations, internodes

horny ".

The new edition of Lamarck, in 1836, practically adds nothing to the des-

cription, but emphasises Ellis and Solander's points thus :
" Cortex thick, non-

prominent verrucas, polyps with eight tentacles (claws) ". Ten years later Dana

referred to this species several specimens from the East Indies, but does not in

any way give more precision to the diagnosis.

The next and last reference to newly-collected and authentic specimens is

made by Milne-Edwards and Haime, who, in 1857, thus defined the species

from specimens collected at Amboina :
" Colony large and branched, branches

elongated, almost straight ; calcareous nodes subcylindrical, elongated, two or

three times longer than broad, with sinuous striations ; internodes very short

and horny ". In 1865, however, Kblliker, in revising the Alcyonaria in his

" Icones Histiologicie," makes reference to the spicules of this species. He says

they consist of (1) spindles beset with spiny warts, of which there may be six,

eight or twelve on each
; (2) simple clubs, probably representing the cortical

layer, with the warts on one side longer than those on the other. The size of

the largest spicule is 0'18 mm. Wright and Studer found no specimens of Isis

in the collection made during the " Challenger " voyage, but they give the fol-

lowing diagnosis, which is the last systematic reference to the genus :
" Colonies

branched, with thick coenenchyma, within which the polyps can be wholly with-

drawn. The spicules are radiately stellate and covered with rough warts, of

which there may be six, eight or twelve on each. Some simple club-like forms

also occur."

From the foregoing considerations it is at once evident that fsis hipimris,

though in a sense well known, has been very imperfectly described. It is hoped

that the following ol)servations may give more precision and definiteness to a

species, the sole representative of a distinct family.

The specimens in this collection are almost all of a light brown colour

which in the dry condition appears as buff or ochreous-yellow. In some of

24
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the specimens which have been damaged and are apparently decayed the

coenenchyma is ahnost white.

As the colonies under examination present certain differences inter se, and

at the same time do not altogether conform to the figures given by Ellis and

Solander and reproduced by Lamouroux, it will be useful to make a few

general notes on the more typical specimens, before discussing in detail the

features of more diagnostic importance.

The following measurements were taken of the height, breadth and thick-

ness, in centimetres :

—

{a) 9-5 X 8 X 3-5. (/>) 9x6x4. (r) 7x6x3. (r/) 10-5 x 4 x 2. {e) 6-5 x 7 x 4.

(./•) 5-.T X 4 X 4. (//) 6x4x3. {h) 6x4x3.

In the largest and most complete specimen (Plate VI. fig. 1) the

branching is somewhat antler-like and is mostly confined to three planes, so

that the great majority of the branches are directed towards one surface. The

main stem is 8 mm. in diameter, and about 3 cm. from the base two large

branches arise at slightly different levels. The sinuous nature of the branches

is a marked feature in this colony, the branches themselves being separated by

distances of about 5 mm. The secondaries and tertiaries are short, thick and

cylindrical for the greater part of their length, but have characteristic steep

conical terminations. One of the larger

branches is devoid of coenenchyma, and shows

clearly the internodal origin of the subsidiary

branches.

A second specimen, which is incomplete,

consists of part of a main stem 6 cm. in

length, from which several branches arise in

all directions. (3f these, however, only one,

which is 9 cm. in length, bears the terminal

twigs intact. The branches spring from the

main stem at varying angles, about 45° being

the most frequent. The large complete branch

curves inwards towards the main stem and

gives origin to several smaller branches, some

of which remain simple while others bear

curved twigs.

The third of the specimens whose mea-

surements are given may be regarded as

the most typical, although it is evidently only the terminal portion of a

large colony. It is very robust and bushy in appearance and maintains a

marked upward growth. The main branch is 8 mm. in diameter, and gives

origin to several almost equal bi'anches of about 5 mm. in diameter. From

Fig. 76. Part of a colony of l&is hip-

puris, showing the palmate ter-

minations of the twigs. Natural

size.
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these the secondary twigs diverge in all directions, but all have their growing

tips pointing upward. The average diameter of these is about 3"5 mm. at

their origin, but many terminate in club-shaped processes which increase this

measurement to about 6 mm. Owing to excessive growth in the cfcnenchyma,

the angle between a twig and its support becomes almost obliterated ; so that

a branch 2)resents a somewhat palmate appearance, with short blunt digitiform

processes —the growing tips of the twigs (Plate VI. fig. 2).

The next largest specimen is much damaged and may be the basal portion

of a very large colony. The main stem, which is incomplete, is 7 cm. long and

has a diameter of 9 mm. at the base, diminishing to 4 nun. at the broken tip.

The branches which arise from it do not seem proportionate to the main stem,

but there is evidence of the broken remains of larger bi-anches now quite over-

grown by the general coenenchyma. The sinuous and cylindrical character of

the branches is a marked feature.

The other four colonies whose measurements are given agree most closely

with the third specimen.

Thus we see that the general tendency in this species is towards an upward

bushy growth, but in the largest and most complete specimen (Plate VI. fig. 1)

the twigs were directed mainly towards one aspect.

Another remarkable feature of the most perfect specimen is that there is no

hintofattaclmient. The

basal portion is very

thick and has evi-

dently been broken

from its support, but

it is now completely

overgrown by the

coenenchyma. This

secondary growth is

to be seen in the case

of another branch in

this specimen, and is

not of infrequent oc-

currence in several of

the others. May not

this circumstance, to

a great extent, explain the unilateral direction of the growing points of the

branches in this specimen, as contrasted with the typical form in the others ?

Having become detached from its support, and with a tendency to lie hori-

zontally, the colony would produce branches towards the upwardly directed

surface. It seems to us that this consideration is worthy of attention in

Pig. 77. Spicules from ccsnenchyma of Isis hippuris.
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reference to other plastic colonies whose contour is subject to great modifica-

tion through position, the agency of curi'ents and the like. It leads one to

recognise that the general shape of a colony affords but a slender basis on

which to raise a superstructure of classification.

The axis (fig. 1) consists of white calcareous internodes and brown horny

nodes. The internodes are symmetrically sculptured, ridges and furrows alter-

nating around the whole circumference. The ridges appear smooth to the

naked eye, but when slightly magnified present a beautifully serrated edge.

They vary in number in the different parts of the colony, there being fewer

in the younger portions. Twelve, thirteen and fourteen are common on the

larger branches. In the older parts of the colony the internodes are almost

cylindrical, but on the primary and secondary branches they are slightly

narrower at the middle, while in the twigs they are torpedo-shaped. The nodes

resemble fish-vertebrai in form. They are short and markedly constricted, and

have a silky lustre. At the ends they are slightly ridged, conforming to the

contour of the internodes ; but this gradually diminishes, so that at the centre

they are perfectly smooth. They contain no calcareous matter, except near the

base, where a central limy rod connects them with the internodes. In mass

they appear dark brown, but in section the colour is golden-yellow.

The nodes and internodes vary in length throughout the colonies so that no

general size can be stated as typical. The following measurements of a node

and its adjacent internode were taken at different parts :

—

(a) Main stem :

—

Internode 4*5 mm. in length and 7 mm. in diameter.

Node 3 „ „ 6 „

{/)) Branch ;

—

Internode 6 mm. in length and 3 nuu. in diameter.

Node 6 „ „ 1-5 „

The branches arise from the calcareous internodes, generally one fi'om each,

but as many as three sometimes occur on one internode. In most cases

there is a considerable calcareous portion before the first node ; but this is often

so reduced that the branches seem to arise with a horny part. In other i)laces,

owing to the origin being close to the node, the branch seems to arise from it.

Cross and longitudinal sections of a calcareous part, 1 cm. in diameter,

were ground to show the internal structure. There is a distinct radiate appear-

ance from centre to periphery. About 1'2 nmi. from the centre there is an un-

dulating line which corresponds to the grooves on the outside, but in this case

they are fewer in number. Towards the circumference, and at a distance

similar to the first, there is another almost identical line with a greater number

of undulations, but still fewer than those on the periphery. These wavy lines

doubtless correspond to what were previously the external surfaces of the axis.
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The central portion is (jiiite homogeneous in character and is apparently

amorphous ; but in the younger part it is evidently composite, the small particles

giving different extinctions. It cannot be argued from this, however, that the

axis is sclerogorgic, because the boundary-lines of the different parts may be the

organic remains of the dead calicoblasts. At the same time, it is important to

note that in similar sections of Mditodes little or no difference could be found.

This subject is worthy of further study, seeing that it is used as a basis of classifi-

cation. When the internodes were decalcified, there was a considerable residue

of organic matter.

The cffuenchyma is very thick (Plate VI. fig. 2), in some parts 2-5 mm.

It is supi)orted by small, densely packed spicules of various shapes, which make

it very brittle ; and hence the markedly deciduous character, so often referred

to. On the surface there is a layer of spicules arranged so that all their warty

ends project outwards, and form a specially hard protective layer. Owing to

the enormous jjrepouderance of spicules, it was almost impossible to cut sections.

Decalcification resulted in a complete collapse of the ccenenchyma.

The nutritive system consists of (1) a longitudinally arranged set of canals,

one corresponding to each groove on the axis
; (2) a branching system through-

out the ccenenchyma connecting these with the individual polyps. The main

canals have soft flaccid walls, are circular in section, and have a diameter in

some cases of about 1 mm.
The polyps (Plate VI. fig. 3) are scattered over the whole ccenenchyma

at intervals of 05 to 01 mm. There are no verruca^ so that when the antho-

codia^ are withdrawn the surface presents a dotted appearance. Round each

of the openings the spicules are grouped in eight bundles, and so form a stellate

figure. The expanded polyp has a length of 125 mm.

The tentacles are 0*5 mm. in length, with a diameter of 5 mm. at their

base. They are flat and lanceolate, and bear a single row of short, thick,

cylindrical pinnules. They are first infolded so as to form a somewhat

elongated cone, and then the whole is withdrawn within the level of the

ccenenchyma. The polyp-cavities (Plate VI. fig. 2) are vase-shaped, and

have a depth of 125 mm., with a maximum diameter of similar dimensions.

In some of the specimens under consideration reproductive bodies of enor-

mous size are present. These are situated either singly or in pairs, though in

some cases three are to be found. They have a diameter of about 1 nun., and

are apparently in an advanced stage of development. They are of the same

colour as the general ccenenchyma and present a glistening appearance.

The si)icules are very diverse in charactei-. Tlie following are some of the

more prominent types, with measurements of length and breadth in milli-

metres :

—



190

(a) Coenenchyma : (1) Rods with at each end a whorl of three large

papillose warts, 0-2 x 0"1
; 02 x 015.

(2) Tri- and quadri-radiate forms, 01x01; 0125x

0126.

(3) Stellate forms with warty knobs, 01 x 01 ; 0075 x

0075.

(4) Short rods with large warty knobs irregularly ar-

ranged, 0-2 X 0125 ; 015 x 01.

(5) Irregular and intermediate forms, 0-2 x 01 ; 007 x

007.

(f)) Anthocodise—Similar forms, but slightly smaller.

(c) Tentacles—Stout rough clubs with short handles, warty at the end,

0'055 X 0"045, and 0'2 at the narrow smooth part.

Locality : Andaman Sea, 20 fathoms ; also surf-line.

Previously recorded from Pacific Ocean (Wright and Studer) ; Indian

Ocean (Ellis), (Pallas) ; Mediterranean Sea (Pallas) ; America (Pallas) ; North

Sea (Linnaeus) ; Iceland (Olafsen and Polvesen), (Lamouroux) ; Antilles and

United States (Lamouroux) ; Straits of Sunda and Southern Coast of Sumatra

(Ellis) ; East Indies (Dana) ; Amboina (Milne-Edwards and Haime).
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Elasmogorgia filiformis, Wright and Studer.

„ fiexilis, Hickson.

Muricella complanata, Wright and Studer.

„ raviosa, Thomson and Henderson.

„ rubra, Thomson.

„ „ var. robusta, n.

„ arborea, n. sp.

„ robusta, n. sp.

Eianuricea splendens, n. sp.

„ ramosa, n. sp.

GENUS ACANTHOGORGIA, Gray.

Acanthogorgia muricata, Verrill.

A. murirata, Verrill, " Bull. Mus. Comj). Zool. Harvard Coll., " vol. ii.

No. 1, p. 34. Cambridge, 1883.

A. muricaia, Hiles, " Gorgonacea from Funafuti," " Proc. Zool. Soc.,"

p. 48. London, 1899.

A. muricata, Studer, " Alcyonaires provenant des Campagnes de I'Hiron-

delle," fasc. xx. (1901), p. 45.

A. spinosa, Hiles, " Willey's Zoological Kesults," Part II. p. 198. Cam-

bridge, 1899.

A. aspera, Pourtales.

Belonging to this genus so prolific of species there are in the collection a

great number of specimens from five different localities. In the Report on the

"Investigator " Deep-sea Alcyonarians a comparative table is given, and even a

cursory glance at this suggests that many of the characters on which new species

have been formed are of doubtful significance. As we have elsewhere noted

habitat plays a very important part in the moulding of general contour, and in

the genus Acanthogorgia. this must not be overlooked, in fact the architecture of

the verrucpe and polyps seems to be the character of greatest specific moment.

Too fine distinctions, however, must not be drawn, for in one and the same colony

there is often considerable difference. Such characters as the transverse rows

of spicules near the apex of the verructe in .-/. horrida, Studer, and the cup-shaped

verructe with long peduncle in A. longiflora, Wright and Studer, are obviously

distinctive, but the mode of grouping and the number of spicules in the clusters

at the apex of the verruc8e are difficult to determine, so that too great stress

must not be placed on this as a specific character. In one specimen which we
studied we found in the more expanded polyps as many as five si)ines project-

ing in each of the eight bundles. Some of these were arranged radially so that

when the polyp was further withdrawn those nearest the centre became almost

horizontal, and the number was consequently diminished until in some cases
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only one s})ino remained in the vertical position. Again, owing to the extremely

spinose character of the verrucas these suffer considerable damage by fracture

and detrition, in fat-t it is hardly possible to get a preserved specimen with any-

thing like a high percentage of perfect verruc;\!.

The specimens from Funafuti, on which INtiss Hiles established the species

A. i^pi/iosa, (littered from ./. miirimta, Verrill, only'in the fact that in the former

there were eight projecting groups of two or three spicules while in the latter

there were eight single spicules. From a study of the large number of specimens

in this collection we feel that this subtle distinction cannot be considered valid,

and therefore suggest the merging of ./. ><piiiiwi into A. )niir}r<ita. Moreover,

the differences between ./. ii.yx'ra, Pourtales, and A. xpinom, Hiles, are so

very slight, that we think A. miiricatd should inchide the two others.

We may give here a few macroscopic details which superficially would

seem to separate the specimens from the different localities; in the architecture

of the polyps, taking into account the modification due to contraction already

cited, all agree very well with the description given I^y Verrill and also with

that given by Miss Hiles for A. i^pinosd.

A. Several very robust specimens, the largest of which is 110 mm. high

and 100 mm. broad, branched in one plane. The branching is so profuse that

many of the twigs seem to arise at right angles to the plane of ramification and

give the whole a bushy apj)earance. The ccenenchyma is fiiirly thick and the

verruc?e are crowded over the whole of the stem and branches, touching basally
;

all stages of growth are intermingled with the more mature forms, which are

about 3 mm. high and 1-25 mm. in diameter. The axis is thin, horny,

flexible and spirally twisted in the older portions. Colour—pale chocolate-

brown.

B. Typical colony 55 mm. high and 45 mm. broad. Ccenenchyma thick

and very rugose. Verrucre occur all round but are more crowded towards the

tips of the twigs. They are short and thick, about 2 '25 mm. in height and
1-25 mm. in breadth. Colour— chocolate-brown.

C. Colony 55 nun. in height and 45 mm. in breadth, laxly branched in one

plane
; verructe arise all round but at considerable intervals, except in the twigs

where they are crowded. Ca-nenchyma thin and transparent, almost yellow

in colour.

D. Laxly branched in one plane ; branches slender ; ccenenchyma thin,

brown in colour ; verruca; occur on all parts, scattered, 3 mm. high, 1 mm. in

diameter at base, and 1-25 mm. in diameter at apex.

E. Numerous specimens very like I) but with more crowded verrucse.

F. A great number of specimens about (30 mm. high and 45 mm. in breadth
;

ccenenchyma thin and not rugose ; verrucre—some cylindrical, others much
expanded at apex ; the arrangement of the spicules on the verrucae varies

25
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greatly as to regularity in eight rows and also as to degree of projection ; the

cylindrical forms are about 3 mm. high and r2.") mm. in diameter, the others

are about 3 "5 mm. high, 125 mm. in basal diameter, and 15 mm. in apical

diameter.

G. A number of colonies laxly branched in one plane ; ccenenchyma moder-

ately thick ; verrucee elongated, slender and expanded at the apex, 3 5 mm. high,

1 mm. in basal diameter, and 1"5 mm. in apical diameter ; they occur thickly but

are not crowded. Colour—pale brown.

Localities : A—Marble Rocks, Mergui ; B—off Malabar Coast, 31 fathoms
;

C—Andamans ; D—off Cape Comorin, 38 fathoms ; E—off Gopalpur, Coro-

mandel Coast, 14-15 fathoms ; F—off Malabar Coast, 36 fathoms.

Previously recorded from : Barbadoes (Verrill), Azores (Studer), Funafuti

(Hiles), Blanche Bay, New Britain (if =A. spinosa, Hiles).

GENUS ANTHOGORGIA, VERRILL.

This genus was established by Verrill to include a colony which previ-

ously he had referred to Mitrieea. Thus AnthQcjanjia divancata, Verrill (" Amer.

Jour, of Science and Art," vol. xlv. p. 412, \^i'ii<) = Marken dmuimta, Verrill

(" Proc. Essex Inst.," vol. iv. p. 188, PI. V. figs. 5 and (3, 1865). The following

is his diagnosis of the genus : Authogorgla—characterised by tery proniinent

tubular cells, dght-rayed at the summit ; thin ccenenchyma containing embedded

fusiform spicula, those of the cells long, fusiform, thorny, imbedded at various

angles in the surface but not imbricated.

Wright and Studer in the " Challenger" Report, vol. xxxi. p. liii., give the

following diagnosis : Colony is branched with slender elongated branches. The

polyp calyces are strongly projected, of a tubular form, with an eight-rayed

operculum consistinp of a thin ectoderm in which large long spindles are em-

bedded at various angles. The ccenenchyma is thin with large warty spindles.

The following species are known and described :

—

A. divan'cata, Verrill, "Proc. Essex Inst.," vol. iv. p. 188; from W.
Australia and Hong Kong.

A. verrilli, Thomson and Henderson ; from the Andamans, 270-45 fms.

In the Supplement to the "Challenger" Report (1889, p. 12), Studer

described a specimen under the name of Anthogorgia japonica, but as the

operculum is tentacular and not ealycine it must be excluded from this genus.

Anthogorgia glomerata, n. sp. Plate II, fig. 8 ; Plate III. fig. 11.

This species is represented by a very ragged fragment of a remarkable

colony. It is branched in one plane and anastomoses freely ; it ineasures 6 cm.
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in height and 9 cm. at the broadest jjart. It consists of short portions of two

main branches 3 "5 cm. apart. One of these is bent and is 4 cm. long ; the other

measures 1'5 cm. in length. The latter gives off a branch almost perpendicu-

larly which diverges so as to meet a corresponding branch from the other main

part and fuses with it. In one place three branches fuse together at a common
point forming a six-rayed star with three free ends. The twigs arise mostly

at a large angle. The thickest branch is flattened perpendicular to the plane of

ramification, being elliptical in section, the major and minor axes measuring 4

mm. and 2o mm. respectively.

The eoenenchyma is thin, especially on the larger branches, so that the axis

appears through it. It is very rough, being composed of warty spindles arranged

in all directions. These are sometimes grouped together to form ridges which

often wintl about and interlace.

The disposition of the verructe is very characteristic. On the larger branches

they are irregularly arranged all over the eoenenchyma, but at the origin of the

l)ranchlets there is a space devoid of polyps, and a similar part often extends

for 4 mm. on the twig itself. Beyond this, clusters of polyps disposed all round

and naked spaces of about equal length occur alternately. A bare space also

occurs at the points of fusion of the brandies. Sometimes a linear bare tract

can be discerned among the clusters ; this always occurs at the end of the

major axis of the cross section, but not invariably, on one side of the exjjanded

colony. The polyps are very prominent, and are 075 mm. in height and 1-25

mm. in diameter. The operculum is formed from the top of the verruca

and consists of eight triangles which meet and close over the retracted antlio-

codia. On the aboral surface of the tentacles a few small spicules occur.

The axis is horny, black in colour in the older branches, but fading to pale

brown in the twigs. It is very compact and has a small whitish core. It is

flattened in the lower portions, but in the twigs it retains its cylindrical form.

The colour is creamy-white, but the black axis shines through in the older

parts.

The spicules are spindles covered with tuberculated or branching warts.

They are straight, slightly curved or twisted, and have the following range of

measurements, length by breadth in millimetres :

—

0-7 X 0-3; 0-6 X 0-1; 0-6x005; 0-5 x 0-15; 0-5x0-l; 0-25 x 002; 0-2x0015.

Locality : Andamans.

Anthogorgia racemosa, n. sp. Plate II. figs. 2 and 3 ; Plate VIII. fig. 14.

To this species we refer a number of slightly damaged specimens. The

largest of these is 110 mm. in height and 80 mm. in breadth. The branching is

confined to one plane ; the branches arise very indefinitely and are markedly
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sinuous. There is no hint of anastomosis. The axis is horny and dark brown

at the base, but becomes almost pale yellow in the twigs. The diameter of the

main stem is over 4 mm., that of the twigs about 1 mm. The coenenchyma is

thin and allows the axis to shine through. It is densely covered by an

armature of warty spindles which are easily rubbed of.

On the main stem and larger branches the polyps occur all round at con-

siderable intervals, but on the twigs they are disposed mainly on the lateral

surfaces. When expanded the verructe are cylindrical and are about 3 mm. in

height and 1 mm. in diameter ; they are capable of retraction to a height of 1

nmi. On the verrucas the spicules overlap and form a network which is sur-

mounted by eight triangular teeth, each composed of two spicules enclosing an

acute angle. Abundant spicules are found on the aboral surface of the tentacles.

The spicules are predominantly spindles. The following are some of the

measurements length by breadth in millimetres :

—

(a) Ccenenchyma : Warty spindles, 0-9 x 0-2 ; 0-8 x OlS ; 0-G x U- 1 ;

0-4 X 0-08.

{b) Tentacles : Spiny spindles, 0-4 x 0-02.3
; O'S x 0-03

; 02 x 0-025
;

0-2 x 0015.

Another- specimen in the Wood-Mason Collection is 150 mm. in height

and 90 mm. in maximum bi'eadth. The basal attachment is conical and much

expanded. The branching is in one plane and anastomosis does not occur.

The stem is 2 mm. in diameter at the base and the main branches are about the

same. The height of the verructe is from 2-2-5 mm. The colour of the verructe

is creamy-white, that of the axis yellowish. This species may be distinguished

from A. verrilli, Thomson and Henderson, in the following respects : (1) The

whole colony is more robust
; (2) the branching is more profuse and more

strictly in one plane
; (3) the coenenchyma is thicker and more rugose

; (4) the

polyps are more numerous
; (5) the spicules are shorter and thicker

; (6) the

spicules on the tentacles are longer.

From A. (jlomeratn it differs markedly in the disposition of the verrucas.

Locality : Andamans.

GENUS CALICOGORGIA, Thomson and Henderson.

Calicogorgia investigatoris, Thomson and Henderson.

To this species we refer a magnificent colony 235 mm. in height and 205

mm. in maximum breadth. It consists of a main stem arising from a conically

expanded base from which large branches are given off on either side ; these

again ramify in the same plane. The verrucas are truncated cones slightly com-

pressed, having a basal diameter of over 2 mm. and an average height of 3 mm.,

the dome-like anthocodia^ standing on the top to a height of 1-5 mm. They
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are disposed mostly on the two lateral surfaces, but iu some parts occur all

round.

The general colour of the coenenchyma is pinkish-yellow ; the verrucaj are

pale yellow.

The spicules of the verruca^ are warty and spiny spindles, l)ut a few crosses

occur. The spindles vary in length from TS mm. to O'l mm.

The spicules of the C(.enenchyma are not so large, but are of the same

types.

Locality : Gulf of Martaban ; 07 fathoms.

Previously recorded from " Investigator" Station 246 ;
11° 14' 30" N., 74°

57' 15" E. ; OS- 148 fathoms.

Calicogorgia tenuis, n. sp. Plate III. fig. 10.

A small complete colony of a creamy-white colour branching irregularly in

one plane ; it is (30 mm. in height and 65 nnn. in maximum breadth. The

branches show no definite arrangement, nor does the angle of origin appear

constant. In one place anastomosis has occurred.

The axis is of a light brown colour. In the older parts it is comparatively

rigid with a diameter of -l-b mm., but in the smaller twigs it is soft and collaps-

ible and tapers to a fine point.

The coenenchyma is thin and allows the pale axis to appear through the

transparent spicules. In one place where a cirripede gall is attached the

coenenchyma has quite overgrown it. The spicules in the coenenchyma are

disposed for the most i)art longitudinally, but the interlocking is very

varied.

The polyi)s are disposed irregularly on two sides and the twigs terminate

with a pair at slightly different levels. The verruca are small and wart-like.

The spicules are arranged longitudinally, and there is a distinct hint. of grouping

into eight sheaves which give a serrate margin to the aperture. The anthocodiae

are proportionately large and are completely retractile. They are abundantly

supplied with spicules, and the arrangement of these recalls the Siphonogorgid

crown and points. This feature, however, is not very definite, so that all one

can say is that there are eight longitudinal groups of spicules surmounting an

indefinite circumferential aggregate. The spicules are continued into the tentacles

on the aboral side and even along the pinnules where they are arranged in

inverted Vs. When the anthocodiai are partially retracted the tentacles are

infolded and surmount the contracted verruca in the form of an expanded

dome.

The following are the types of spicules with some measurements, length

by breadth, in millimetres :

—
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(a) Coenenchyma : (1) Colourless spiny or warty spindles mostly straight,

but curved or S-shaped forms occur : 1-2 x 0'15
;

1-0 X 0-2; 0-8 X 0-1.

(2) Spindles very thick in the middle but tapering

markedly to both ends : 8 x 2 ; 075 x 2.

(fj) Anthocodiaj : Spiny spindles : 0-5 x 0-05
;
0"4 x O'OS.

(e) Tentacles : Spiny spindles : 0-2-1: x 0-025
; 02 x 002 ; 01 x 0015.

Locality : Andamans.

GENUS ECHINOMURICEA, Verrill.

The type of this genus is E. rorrinea, Verrill { = Acanthogorgia roccinea,

Verrill, " Proc. Essex Inst.," iv. p. 188. Plate VI. fig. 7) (and Nephthya roccinea,

Stimpson), and was established by Verrill in " Amer. Jour, of Sci. and Art," 2nd

ser. vol. xlvii. p. 285, 1869.

Wright and Studer ("'Challenger' Eeports," vol. xxxi. p. liv.) thus

define the genus : Colony is simple or branched ; the stem and branches are

thickly beset with polyp calyces. These are short, cylindrical or conical, trun-

cated terminally and with horizontally disposed tentacular opercula. The

calyces are covered with spicules of a peculiar form, overlapping one another

;

these consist of long flat needles which give off several root-like processes from

their expanded ends. The apices of the needles project.

Hedlund accepts this diagnosis, but adds that "the operculum at the base

of each tentacle is a group of two rows of more or less delicate needles converg-

ing. There Is no rollaret." This, he says, distinguishes Echinomurirea from

Paramuricea. It must, however, be noted that although this may hold in E.

peterseni, Hedlund, and E. coronalls, Germanos, it certainly does not obtain in

E. idiginosa, n. sp., E. andamanensis; n. sp., E. indica, n. sp., and E. reticulata,

n. sp., though in the latter to a less marked degree. Yet we have little or no

hesitation in placing these in the genus Echinomurirea.

Again in the generic diagnosis quoted, Wright and Studer refer to a " hori-

zontally disposed tentacular operculum," but in E. uligiiiosa, n. sp., the oper-

culum is elevated and conical. This divergence may, however, be the result of

different degrees of retraction.

Wright and Studer refer to a specimen which they place in a species

established by Ridley, tiz., E. indomalacrensix, but we concur with Hedlund's

opinion that among other things the form of the verructe would point to closer

affinities with E. phi/ij>pinensis.

Hedlund thus classifies the species established up to the time of the publi-

cation of his memoir :

—
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0-38 mm. by O'l mm. to 14 mm. (3) Tri- and quadri-radiate forms 053 mm.
X 0'07 mm. to 0"14 mm. Verriicte spicules with expanded ramifying basal

portion

—

q^ine smooth, length 0'35 to 0'65 mm., breadth 0'177 to 0"46 mm., spine

0'25 to 0'37 mm. by 0-053 to 0087 mm. Anthocodiae : curved fusiform spicules

with smooth ends.

Localities: Port Curtis, Queensland, 5-11 fathoms; Port Molle, Queens-

land, 12-20 fathoms ; Warrior Reef, Torres Straits.

Specimens from the Gulf of Manaar reveal the following differences :

—

(1) Verrucpe are twice as long as in the type specimen.

(2) The verrucfe spicules with ramifying basal portion vary from 07 mm.
to on mm. in length.

Echinonvirlrm plillippinensis, Hedlund = ii'. indomalaccensls, Wright and Studer,

"'Challenger' Report," vol. xxxi. p. 112. Plate XXIII. fig. 4; Plate

XXVII. fig. 8.

Branched in one plane, anastomosing. Camenchyma thick, ends of branches

club-like. Polyps crowded all round the periphery at right angles to the stem.

Calyces cylindrical truncated, opercular region does not project. Polyps 0'8

to 1 mm. in diameter. The spicules of the crenenchyma are either (1) simple

spindles straight or curved with tubercles which are often branched, or (2)

spindles with lateral branched prominences. The spicules of the calyx are

pointed spindles with expanded basal portions which give off several (2-6)

downwardly directed lobes, provided with simple or complex spines. The

opercular coverings are composed of thin fusiform spicules placed on the basal

portion of each tentacle. Colour—dark red.

Locality : Panay, Philippines ; 20 fathoms.

E. feterseni, Hedlund, " Bihang K. Svensk. Vet. Akad.," Bd. xvi. No. (5.

Plate III.

Colony slightly branched ; branches of uniform thickness. Verrucre cover

the cortex, higher than broad, expanded " orally ". Polyps arise vertically,

close together ; the upper part of the verrucie is provided with numerous pro-

jecting spines, the upper bent over the mouth almost closing it. The tentacular

operculum is quite withdrawn. Axis horny, flexible, brown. The cortex is

thick with a coarse granular surface under the lens. The spicules are red,

heterogeneous spindles, clubs, stars and other irregular forms. The spindles

are strongly warted, straight or curved, often with longer or shorter warty

processes at one or both ends. Larger spindles are 065 mm. x 0'09 mm, to 015
mm. ; warty knobbed clubs sometimes apparently stellate at one end ; most

abundant are 3-5 rayed warty stars ; irregular perforated plates in calyces
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slightly imbricated. In the upper part of the calyx the spicules have the form

characteristic of the genus, rlz., a needle-shaped shaft springing from a divaricate

poi'tion, the basal part having 2-6 warty processes, the spine part sinnoth. At the

base of each of the tentacles there are two rows of slender warty needles, includ-

ing acute angles at the distal extremity. There h- no cnlhirct.

Locality : Hong Kong.

E. cin'omlis, Germanos, " Gorgonaceen von Ternate," " Abh. Senck. Nat. Ges.,"

xxiii. heft 1, p. 165, Plate X. figs 9, 10.

Colony bush-like, twig ends usually club-shaped. Cffinenchyma thick,

especially on the twigs, bearing, superficially, large much curved spicules with

long processes. Beneath these there are similar smaller spicules. Verruc?e

hardly projecting, opening surrounded by a wreath of long smooth spines on an

expanded ragged basis. The spicules of the coenenchyma form two not very

definite layers. Tn those of the upper layer very strong thorny processes spring

from about the middle of large spindles which often acquire a 3- or 4-rayed

or irregular T-like appearance, as if two were joined by their convexities.

The spicules of the inner layer are much smaller. At the free end of the verruca

there are long, vertical, projecting needles ; a second ring more irregular and

more divergent is found lower down ; these sit upon an expanded basal part

which bears small warts. The operculum consists of small, straight or slightly

curved rods and spindles which lie more or less obliquely in two rows, one on

each side of the middle line of the dorsal surface of each tentacle ; the tips of

the triangles thus formed usually reach to the middle of the tentacles. There

is no collaret.

Locality : Ternate.

Note.—This species comes nearest to E. indomalarxensis, Ridley, but is

distinguished not only by its brownish-red colour but also by the arrangement

of the spicules, by the shape of the verrucce which are not only not stalked but

hardly protrude, by the mode of branching which is generally dichotomous at

the end, and by the form and arrangement of the ctenenchymal spicules.

Correction.—The specimen described as Echinonmricen ceylonen><is (Thom-

son and Henderson, " Ceylon Pearl Oyster Fisheries Eeport," p. 292. Plate

VI. fig. 6), should have been referred to the genus Acamptogorffia. The two

genera are closely allied, but as we have indicated above each has its distinctive

spiculation.

SperAe>< of Echinmnuricea in this Collection.

Echinomuricea uliginosa, n. sp. Plate IV. figs. 6 and 7.

This species is represented by a colony of a pinkish-red colour branched in

one plane. It measures 19 cm. in height and about 5 cm. in breadth. It con-
26
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sists of a main stem, 19 cm. long and 4-5 mm. in diameter, from which two

branches arise, one on either side. The lower branch is 9 cm. long and arises

at an acute angle. The upper, which is incomplete, measures 4"5 cm. in length.

The diameter of the branches is about the same as that of the main stem and

is almost uniform throughout their entire length.

The cojnenchyma is thick and very rugose in appearance, being supported

by spicules arranged in all directions.

The polyps are disposed closely over the whole surface so that very little

of the coenenchyma is seen. The verruete are large, measuring 1 mm. in height

and I'o mm. in diameter. The surface is covered by the long smooth projections

of the spicules, the spiny part being noticeable further down. These projections

are directed upwards and outwards and are sometimes curved. They are often

disposed in whorls, but at other places are irregularly arranged and give the

polyps a very spiny armature. The anthocodife are completely retractile.

There is a long oesophageal portion, often extending to a length of 2 mm., of a

dark brown colour. The greater number of these are protruded and give the

colony a characteristic appearance. There is an elevated conical operculum

composed of eight groups of three spindles and a collaret of two or three rows of

transversely arranged curved spicules. The " points " consist of two bent spindles

which touch foi' over three-quarters of their length but diverge near the collaret,

the interspace being almost completely filled by a short, curved, transversely

disposed spindle.

The axis is brown and cylindrical. It is divided into chambers by tranverse

septa. The lower portion is firm and flexible, but the upper part is soft and

collapsible. It is composed of long strands and wlieu cut longitudinally these

strands appear alternately light and dark, giving a peculiarly bright sheen. It is

horny in composition and measures 1 75 mm. in diameter at the base.

The spicules of the coenenchyma are very characteristic—especially those

which show a number of smooth spines projecting from one side of a warty

spindle. The following are some of the chief types with measurements in

millimetres :

—

(a) One smooth spine from the base of which project a number of branch-

ing arms irregularly covered with warts :

—

0'55 X 0"35, spine 03 long and 0075 broad at base.

0-7 X 0-3, „ 0-4 „ „ 0-08 „ „ „

0-6 X 0-3, „ 0-4 „ „ 0-1 „ „ „

0-7x0<3, „ 0-4 „ „ 0-1 „ „ „

(ft) Bent thick spindles with irregular warts, 0-6 x 0-2
;
0-8 x 0'12.

(e) Spindle-shaped spicules covered with warts but giving off on one side a

number of smooth projecting spines.
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Spindle i)art 6 x 02, spines 0'3 long giving in all 06 x 0-5.

„ 0-6 X 0-22, „ 0-275 „ „ „ „ 06 x 0-495.

,. 0-6 X 0-2, „ 0-38 „ „ „ „ 0-6 x 0-58.

(d) Irregular forms with warted branches on one side, smooth spines on

the other, 0-6 x 0-5
;
0-6 x 0-48, i.e., inclusive of spines.

{(') Warty spindles, 0-6 x 0-1.

(/) Spindles bifurcated at both ends, 0-6 long, 0-18 in thickness and

25 l)etween the terminal points.

(//) Irregular plates with warty branches, 0-6 x 0-3.

(//) Smooth spindles of the anthocodise, 05 x 0-03
; 052 x 003 ; 046 x 0-02.

Locality : Kalpeni Bank, Laccadives. Marine Survey.

Another fragmentary si)ecimen is recorded from Arakan Coast ; 13 fathoms.

Echinomuricea andamanensis, n. sp.

Plate I. hg. 8 ; Plate VIII. fig. 2.

A complete colony of a brown colour growing on a piece of rock covered

with Polyzoa ; it is 90 mm. in height and 80 mm. in maximum diameter. The

branching is in one plane. At a short distance from the base the main stem

bifurcates ; the subsidiaiy stems ascend almost vertically, but are joined at

two points by fusion with secondary branches. The branching is quite irregular,

but nearly all the branches arise almost perpendicularly ; many keep their

original course but others curve and twist in the interspaces. Fusion however

is not infrequent.

The axis is horny and comjmratively hard though flexible ; the surface has

a bright sheen of a dark bronze colour.

The coenenchyma is fairly thick so that the branches have an almost uniform

diameter throughout, except at the tips which are swollen and club-shaped.

The surface has a glistening arenaceous appearance.

The polyps are disposed irregularly over the whole coenenchyma but in some

places an almost spiral arrangement is discernible. The verruca? are not

prominent but give the surface an undulating contour. They are more spinose

than the ccenenchyma, and around the ai)erture there is an indefinite serrate

margin. The anthocodipe are almost completely retractile but show a distinct

octo-radiate horizontal operculum. This consists of a collaret of about three

rows of curved spindles surmounted by eight triangles each composed of five

spicules. Four of these are arranged " en chevron " enclosing an acute angle,

while the fifth, which is considerably smaller, fills the basal interspace. The

spicules are colourless. The following are the more prominent types with

measurements, length by breadth, in millimetres :

—
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Coenencbyma : (1) A thick conical rugose spine from one end of which

warty projections arise. The latter vary much in

shape and direction and are often branched.

Total length, 0-5 0-4 0-35

Total breadth, 0-25 025 025

Length of .spine, 02 02 015

Breadth of spine, 01 1 01

These pass by gradual transitions to

(2) Very warty clubs, 04 x 025 ; 03 x 02 ;
0-25 x 015.

(3) Irregular forms, 0-35 x 0-25
;
0-3 x 0-25

;
0-25 x 0-15.

(4) Warty spindles, 0-8 x 0-2
;

0-5 x 0-1
; 04 x 0'05

;
0-3 x

005; 0-2 X 003.

Anthocodiaj :

—

Collaret: curved spiny spindles, 0-3 x 0-02
;
0-25 x 0-02.

Points : spindles, bent at the base like golf-clubs, 25 x 0'02
;

0-2 X 002.

Locality : Andamans.

Echinomuricea indica, n. sp.

Plate III. figs. 2 and 3 ; Plate VIII. fig. 4.

To this species we refer two small complete colonies each with a disc of

attachment ; the largest is (55 mm. in height and 70 mm. in maximum breadth.

They are both of a brown colour, but the larger is of a darker shade than the

other. The branching is confined strictly to one plane, but owing to the sinuous

nature of the branches the whole presents a characteristic appearance. The

branches generally arise at right angles, and though maintaining their original

direction curve and fliex so as to be almost semicircular or S-shaped.

The axis is horny, slender and black ; the surface is very smooth and

ghstening.

The co^nenchyma is moderately thick, and such that the diameter of the

stem and branches is almost uniform throughout. It is of a dark brown colour,

and when viewed with a lens presents a very spinose appearance, due to the

projecting points of the typical tripod-like spicules.

The polyps are disposed over the whole surface, in some places apparently

in spirals, but in others quite irregularly. The verrucee are almost hemispherical

with a diameter of 075 to 1 mm. They bristle with the points of j^i'ojecting

spicules which are directed upwards and outwards and form a very spinose

armature. The anthocoditB are completely retractile. They are furnished with

an elongated oesophageal region quite devoid of spicules. Surmounting this is

a dome-like spiculose portion which forms the operculum. There is a distinct
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collaret of 3-4 rows of curved spindles, and extending from this to the base of

the tentacles are eight groups of spindles considerably bent at the proximal end.

These are arranged in pairs or in groups of three. On contraction these do not

all collapse at once. The tentacles are first infolded, and then one spicule from

each point closes in over them ; the others are directed u[)wards and outwartls

and with those around the top of the verrucas present a very thorny appearance.

On further contraction the remainder close upon the infolded tentacles and so

form eight indistinct triangles. The whole anthocodia is then withdrawn until

only the points project.

The spicules are all colourless : the following are the chief types with

measurements in millimetres :

—

Coenenchyma : {(t) A s/mii, slvjlitlii toothed spwe from one end of which a

pair of warty branches arise.

Length of spine, 0'4 3

Breadth of spine, 03 025

Total length, 0-45 035

Maximum breadth, 0-25 0-25

{tj) Club-shaped forms consisting of an almost smooth coni-

cal shaft with 3-6 branching, very warty projections.

Total length, O'S 0-5 04
Maximum breadth, 0275 0-25 0-2

Length of shaft, 0-3 0-3 0-2

Breadth of shaft, 01 0-1 025

(c) Warty spindles, 04 x 0-03
; 035 x 0-03.

Anthocodia^—points : Spiny spindles bent like golf-clubs at one end,

0-3 x0015.

Anthocodite—crown : Spiny spindles curved almost uniformly ; some are

more spiny on the convex side, 0'45 x 0'02
; 35 x 0'02.

Locality : Arakan Coast ; 13 fathoms.

Echinomuricea ochracea, n. sp.

Belonging to the Wood-Mason Collection, is a delicate colony, branching

in one plane. It is 100 mm. in height, and 120 mm. in breadth. Both the

primary and secondary branches arise almost vertically, but gradually curve

upwards. The branches are long, delicate and slender. Anastomoses occur in

several places. The axis is very soft, and is almost black in colour. The

coenenchyma is very thin, and in the older branches the axis is distinctly

visible through it. The verructe are small and densely crowded, especially on

the smaller branches ; they are very spinose, the needle-like apices of the

spicules projecting vertically, with no apparent arrangement, from the base to
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the oral aperture. The following are the chief types of spicules: (1) Long,

slender, curved, spiny needles
; (2) Irregular forms ; (3) Short, thick, smooth,

conical needles, giving off root-like processes with rugose warts ; the number
of these varies considerably, very few exhibiting foliaceous expansions. The

colour of the spicules is pale yellow. The colour of the specimen is also pale

yellow, but the axis showing through makes it appear darker. This species

belongs to the smooth-needled section.

Echinomuricea reticulata, n. sp.

Plate I. fig. 9 ; Plate VIII. fig. 6.

Representing this species are two magnificent specimens measuring 200

mm. in length by 100 mm. in breadth, and 180 mm. in length by 110 mm. in

breadth respectively. Both are branched in one plane and bear a disc of

attachment.

In the larger colony the stem measures 2'5 mm. at the base and tapers gradu-

ally to rS mm. near the tip. It is straight throughout its entire length and

bears branches which arise perpendicularly at intervals varying from 3 mm. to

8 mm. The first jjair, of which the lowest measures 140 mm. in length, are

directed upwards, the remainder continuing in their original course. Secondary

brandies are given off in the same peri)endicular manner. The diameter of

the branches is almost uniform throughout. There is abundant anastomosis
;

the whole colony forms an open network with almost rectangular meshes.

Some of the secondary branches extend almost as high as the main stem,

generally anastomosing but sometimes simply overlapping.

The coenenchyma when viewed with a low power presents a very thorny

appearance which is due to the projecting ends of long spicules. It is very

thick, especially in the branches where it attains as much as 1 mm. The

spicules are densely packed and give it a very gritty structure. The general

colour is a light brown.

The axis is horny, thick near the base, but very slender and flexible in

the branches. It is composed of interlocking strands and is very soft, present-

ing a ragged, glistening appearance. The colour is brown at the base but horny-

yellow in the branches.

The polyps stand jjerpendicularly from the stem and branches and are

disposed closely over the whole cffinenchyma. The verrucoi are cylindrical,

truncated terminally, and measure 0'5 mm. in height and 1 mm. in diameter.

They are very spinose in appearance, the points of the spicules projecting

upwards and outwards, imbricating but not overlapping, the topmost layer

projecting beyond the circular opening. The great number of the verruca? and

the nature and method of arrangement of the spicules give the colony a char-
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acteristically spinose a})pearance. The anthocodiic are almost completely

retractile, but there is a definite, almost horizontal operculum. This consists

of eight groups of long fusiform spicules arranged for the most part in parallel

pairs, but sometimes two occur, forming an acute angle directed towards the distal

ends of the tentacles and enclosing a single spindle. These extend to the base

of the tentacles, and there is also a hint of a collaret of curved, elongated

spindles.

The spicules' of the co3nenchyma and verrucjvj are very characteristic, and

though they seem diverse in form may yet be regarded as diverging from a

common type. All consist of a smooth spine from the base of which two or

more warty, simple or branching, arms arise. The following are the measure-

ments in millimetres of the more common forms :

—

(1) 2 arms diverging in the same plane, 0'25 x 0"15—spine, 015
;

((/) Sharp smooth si)ines with

—

0-25 X 0-2—spine, (J- 15.

(2) 3 projecting arms almost equal, 0"35 x 0'3
;
0'4 x 0'31.

(3) 3 unequal arms one again branching, 0*25 x 0*2—smooth spine, O'l.

(4) 4 projecting arms with 2 or more branched, 0'55 x 0-4—smooth

spine, 0'22.

(5) 5 projecting arms, 0'4 x 0*2—smooth spine, 0*2
;
0'35 x 0'2—smooth

spine, 01 8.

{h) Tetra-radiate forms with an almost inconspicuous smooth nucleus,

0-35 X 0-35.

{e) Irregular clubs with numerous .short warty arms, 0'(3 x 0"4
;
0'25 x 0*15.

Those of the anthocodite and tentacles are slightly warty or spiny spindles.

Anthocodi;\i : 07 x 0-05
; 07 x 0075 ;

0-45 x 0-05.

Tentacles : 015 x 002 ; 01 x 0-02.

A young Pearl Oyster is attached to one of the branches of the smaller

specimen, and there is a cirripede gall overgrown by polyp-bearing coenenchyma

on the larger, which also bears a young crinoid.

Locality : Andamans.

Echinomuricea splendens, n. sp.

In the Wood-Mason Collection there are two small specimens of an

Erhinomurirea which seem to be new. The larger is 100 mm. in height, and

55 mm. in breadth ; the other is 90 mm. in height, and 55 mm. in breadth.

The branching is in one plane, but no trace of anastomosis occurs. From an

ascending main stem, lateral branches are given off almost perpendicularly.

After a short distance, however, these curve upwards, and eventually run almost

vertically. The secondary branches are given off in the same manner. The
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axis is thin and soft ; near the base it is brownish, lint in the middle portions

it is yellow and iridescent, while in the smaller twigs it is almost white. The

coenenchyma is thick, especially in the younger branches, so that the branches

are almost uniformly cylindrical, with a diameter of about 15 mm. The ends

of the twigs are club-shaped. The verrucix? are densely packed, younger forms

ai'ising between the larger and more mature, so that little or none of the actual

coenenchyma is visible. They are about 1 mm. in diameter, 0-5 mm. in height,

and dome-shaped. They are densely spiculose, the projecting spine of the

characteristic Eriiiiiomnncea spicules standing almost vertically, and forming a

palisade-like protection to the anthocodia?. The latter are small, white and

completely retractile. In the coenenchyma, long, thick, spindle-shaped spicules

occur, arranged longitudinally. The following are the chief types of spicules :

(1) Long spindles with rugose warts, some of the.se even bearing short warty

branches, bifurcate in some cases
; (2) Short, thick spindles with rugose warts

;

(3) Spiny, conical needles, from the base of which arise from two to five warty

branches
; (4) Rough needles, giving origin to irregular, spiny, almost foliaceous

expansions. The spicules are pale red in colour. The colour of the colony is

almost brick-red, but the anthocodiie are white. This species belongs to the

rough-needled section.

GENUS ECHINOGORGIA, Ki.lliker.

In " Icones HistiologiCcC," p. 136, Kolliker thus defines this genus: "From
Muricea I set apart a group previously partly Muricea partly Eunicea. They are

Primnoacem with a horny axis, small superficial spiny spicules of peculiar form,

and with verruca^ but little developed. The spicules of the surface are partly

unilateral thorny spindles and unilateral thorny clubs, and in all species peculiar

thorny plates (' Stachelplatten '), {)-2S to 0'63 mm. in length and 0-21 to 0'5 mm. in

breadth, which probably represent triplet or quadruplet forms. The coenen-

chyma when thicker, shows still other forms, e.g., warty spindles and double stars

with transitions to double wheels. The poorly develojjed calyces show the same

forms as the coenenchyma, and the polyps have simpler warty spindles in the

usual order."

Wright and Studer (" 'Challenger' Keport," vol. xxxi. p. 118) thus emend
the original diagnosis :

" All upright colonies, for the most part branched in one

plane ; branches either free or anastomosing into a network. C'cenenchyma

thick not transparent. Polyps small but slightly prominent, pai)illiform, usually

in close spirals surrounding the stem. The operculum is for the most ])art

feebly developed and is sunk within the margin of the polyp calyx over which it

does not project ; it is formed of two or three spicules at the base of the tentacles.

The spicules of the coenenchyma and polyps are very numerous : unilateral
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spiny spindles, ono-sided si)iny clubs, echinulate discs, warty spindles and

double stars ; also peculiarly formed ' Blattkeulen ' whose dentate folia project

beyond the coinenchyma and give it a prickly appearance. In species with a

well-developed ccenenchynia, where the polyps are somewhat aj)art from one

another, the one-sided S])iny spindles predominate, while in others with closely

packed polyps the ' Blattkeulen ' or spiny discs are present. The axis is always

horny and frequently compressed."

Summan/ of Previoudy Described Species of Echinogorgia.

E. flahellmn, Esper. Ridley, " Eeport on the Collections of H.M.S. 'Alert,'"

p. 337.

The spicules of the general cortex are especially noteworthy :

—

I. Fusiform, pointed at each end and generally curved, with scattered pro-

minent, usually simple, tubercles often of large size, 0"21 to 042 mm. in length

and ()-053 to (V()87 in breadth (including tubercles).

II. Larger fusiform with lilunt ends, slightly curved, with blunt tubercles on

one side and sharper on the other, 0'.36 mm. x 0-177 mm. to 0'25 mm.
III. Irregular tri- and sex-radiate with rough tubercles ; maximum dia-

meter 0"177 mm. to 0'25 ram., that of single arms, 0"03o mm. to 0053 mm.
IV. A form of " Blattkeule " very varied in shape, 0'25 mm. to 0'35 mm. in

length and breadth.

The spicules of the verrucre are simple, fusiform and slightly tuberculate.

Note.—Ridley's specimens were more extended laterally than that figured

by Esper. The mean diameter of the branches was \ (?) to I'o mm., but one

specimen from Port Curtis had a mean diameter of 2 mm. The fundamental

colour is a light yellowish-brown. In some young specimens from the Straits of

Malacca and Queensland anastomosis is wholly wanting.

Localities : Port Molle, Queensland, 12-20 fathoms ; Port Curtis, Queens-

land, 5-11 fathoms.

Ridley is of opinion that Echinogorgia is allied to Plexaura.

E. pseudosasmpo, Kiilliker. {n) Kolliker, " Icon. Hist.," vol. i. p. 136
;
{h) Wright

and Studer, " ' Challenger' Report," vol. xxxi. p. 119. Plate XXIII. fig.

9; Plate XXV. fig. 5; {c) Thomson and Henderson, "Ceylon Pearl

Oyster Reports ".

{a) KoUiker's E. pseudosassapo was identified by him with Esper's Gor-

gonia samppo, var. reticulata, the type specimen of which was re-investigated.

Kolliker gave no additional description but figured two of the characteristic

echinulate discs.

{b) Richly branched in one plane, anastomosing to form a loose network.
27
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Branches in alternating series ; twigs have knob-like endings. The coenenchyma

is thick and rough. The polyps are in closely packed sjiirals ; they are small

and wart-like with oval slit-like mouths ; the polyps are at most 1 mm. in

diameter and 0"5 mm. in height. The spicules are (1) spiny discs of triangular

shape armed with warts, 0'63 mm. x018 mm.
; (2) spiny discs, much-branched

and usually trifoliate, 0'24 mm. x 0-14 mm. ; 025 mm. x 02 mm. ; 021 mm. x 013

mm.
; (3) multi-radiate stellate forms from which a smooth pointed ray goes off;

(4) spindles frequently curved and unilaterally rayed, 0"16mm. x O'Oo mm. ;
0"25

mm. X 07 mm.

The operculum is formed by short smooth spicules, two to three at the

base of each tentacle. The spicules are of a dark red colour. The general

colour of the colony is dark coral red. The axis is horny, flexible, elastic,

brown ; the twigs are yellowish.

Locality : Torres Straits.

(c) A young specimen of a crimson-red colour. Diameter of branches,

2 to 3 mm. The surface of the coenenchyma is very rough and there are practi-

cally no verructe ; the polyps are yellowish and the mouth is seen as a very

precise oval aperture. The spicules are very variable :

—

(1) Fusiform, pointed at both ends with distant tubercles, 0"2 to 0'4 mm.
long.

(2) Larger fusiform with tubercles.

(3) Large and variable " Blattkeulen " often roughly triangular, with a

shaft often divided into tubercled branches and a foliar expansion

with 2 to 5 teeth. Some measure 06 mm. in length.

(4) Irregular stellate forms with transitions to irregular discs, 0*2 mm.
X 3 mm.

(5) Tri- and hex-radiate forms with transitions to stellate type.

The spicules are not quite in agreement with the description and figures

given by Wright and Studer, but the differences do not seem important.

Locality : Ceylon.

R ramulosa, Gray = Bovd/a ramu/osa, Gray. Wright and Studer, " ' Challenger'

Report," vol. xxxi. p. 120. Plate XXIII. fig. 8 ; Plate XXV. fig. 6.

This species differs in some interesting particulars from the typical species

of the genus. The polyps are more prominent than in any other species and
are well developed on one surface of the stem only. The one-sided spiny

spindles and spiny discs are predominant and are arranged in the coenenchyma

in a pavement-like fashion. (This distinguishes it from E. flabellum.) It is

richly branched in one plane and the branches and twigs are free. (Gray's

specimen had anastomosis.) The lateral branches terminate in slight thicken-

ings. The stem and branches are flattened on two sides ; the coenenchyma is
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thick and rough. The polyps are prominent, blunt conical warts with a diameter

of 1 to To mm. ; the operculum is conical. The distribution of the verrucse is

varied ; they occur all over the twigs and finer branches, only on the short

diameter of the flattened branches, and on one surface of the main axis. The

spicules of the ccenenchyma are mainly spindles but very irregular ; those

aroun(,l the base of the polyps are arranged peripherally usually in two rows,

and these are surmounted by groups of three spindles at the base of each

tentacle. The " ajolis-like " spindles are 0"6 mm. in length and the spiny discs

are 03 mm. x 02 mm. The axis is horny and fibrous varying in colour from

black to light brown.

Locality : Philippine Islands ; 120 fathoms.

Ech'uKKinrgia modesta, Studer, " ' C -hcillenger ' Reiiorts," vol. xxxii. p. 9. Plate

IV. fig. 1 ; Plate V. fig. 8.

The ccenenchyma is thick and rough ; the polyps are low and ari'anged in

close spirals ; the calyces are about 0'8 mm. apart, and 0'8 mm. in diameter by

0"J: mm. in height ; they stand perpendicular to the ccenenchyma and have a

somewhat elongated oval outline with the long axis parallel to the length of the

stem. The mouth is truncated and has eight lobes ; the oral region of the

polyp is wholly retractile. The spicules on the surface of the ccenenchyma are

broad, warty and club-shaped, or thick, spindle-shaped bodies often almost flat

;

those towards the apex are densely covered with rough warts granulated or

branched ; they have the following measurements : 0'276 mm. x 0096 mm.
;

0-258 mm. x 021 mm. ; 0228 mm. x 0078 mm. ; 022 mm. x 0-108 mm. ; 021

mm. X 012 mm. In the deeper layers the spicules are more spindle-shaped

and occasionally thicker at one end than the other ; they bear scattered warts

which project straight outwards and are terminally expanded or branched :

—

0-5(3 mm. x 0-08-t mm. ;
0-24 mm. x 0-066 mm. ;

0-18 mm. x 00-42 mm. Rod-

like bodies with elongated unbranched warts are 0-8 ram. in length and 0-03 mm.
in breadth. The colour is yellowish-white.

Locality : Bay of Kobe, Japan, 8-50 fathoms.

Note 071 the Distributiou of tlie Various Species oj Erinnogoryia.

All the species of this genus so far as are known belong to the Indo-

Pacific Ocean.

E.JtabeUum, Esper : Port Molle, Queensland, 12-20 fathoms; Port Curtis,

Queensland, 5-11 fathoms; Andamans.

E. pseudosassapo, Kolliker : Torres Straits ; Ceylon Seas ; Andamans.

E. ramulosa, Gray: Philippine Islands; Persian Gulf; Andamans.
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E. modesta, Stucler : Bay of Kobe, Japan, 8-50 fathoms.

E. intermedia, Studer : N.W. Australia, Mermaid Straits, 50 fathoms

;

Andamans ; Arakan Coast, 13 fathoms.

E. multispinnsa, Thomson and Henderson : Ceylon ; Andamans ; Coro-

mandel Coast, 14-15 fathoms.

E. macrospiculata, n. sp. : Andamans.

E.flexilis, n. sp. : Arakan Sea, 13 fathoms.

The following doubtful species are only imperfectly known : E. sasxapo,

Esper, Mauritius ; E. /ur/uracea, Esper ; E. cerea, Esper ; E. canc.ellata, Verrill,

N.W. Australia ; E. umbratica, Esper, East Indies ; while E. aaraiitlaca, Milne

Edwards, has been found off Callao.

Species of Echinogorgia in this Colleetion.

Echinogorgia flabellum, Esper.

Belonging to this species there is a large reticulate colony 18 cm. in height

and 16 cm. in maximum breadth. The specimen is damaged at the base, the

attachment being absent. There are three or four large branches which in all

probability arose from a single base. The colony is expanded in one plane and

anastomoses are fairly abundant. The main bi'anches are sinuous and the

secondaries arise in all directions, many running horizontally and fusing, others

turning upwards and again branching. The general tendency is towards a sub-

parallel arrangement.

The coenenchyma is thick and rough. It presents a glistening aren-

aceous surface due to the projecting folia of the spicules. The colour is almost

coral-red.

The polyps are disposed over the whole surface and are densely crowded

on the twigs. The verrucne are about 1 mm. in height and 065 mm. in diameter

at the base. In shajje they resemble truncated cones, but the projecting spicules

give them a very pi-ickly appearance, and there is a distinct circlet of spines

around the circular opening, which is directed slightly upward towards the stem.

The anthocodifti are completely retractile leaving a small circular opening.

The tentacular operculum is feebly developed and consists of two spindles en-

closing an angle, and one row at the base. The tentacles are white in colour.

The horny axis is usually flattened in the plane perpendicular to that of

ramification but is cylindrical in the younger twigs. In the main branches, where

the section is elliptical the lengths of the long and short axes are 2-25 mm. and

1 mm. respectively. The colour is black at the base but fades gradually to a

pale yellow in the twigs.

The spicules are very heterogeneous in form but the following are the more
prominent types with measurements in millimetres :

—
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((/) Small bent .spindle-shaped spicules with a few w'arts, 0"15 x 0'025
;

018 X 0-02; 0-18 X 0-035.

(b) Short, thick, very rough spindles with long pointed projections,

0-3 X 0-08.

(r) Three veiy divaricate rays with a foliaceous expansion divided into

three to five smooth points not all in one plane, 225 x 0'18
;
0'225 x 0"15

;

018 X 0-15.

(d) Irregular folia projecting from an irregularly expanded and branched

base, 0-225 x 0175 ; 02 x 0125.

{{') Clul)s with the thickened end foliaceous and smooth, 0-22 x 0-12

;

0-2 X 0-1.

(/) Irregular forms almost scale-like, tri- to multi-radiate, edges very rough,

0-275 X 0-125
; 022 x 0125 ; 015 x 01.

{(/) Bent warty spindles with a somewhat ovoid foliaceous expansion

arising from the middle of the convex side, 0-2 x 0-12.

(ft) Small stellate forms, O'l x 0-1.

(/) Small crosses. Oil x 01.

{J) Small double stars, 0-1 x 0-075.

(k) Small irregular forms, O'l x 0-07.

{I) S^jicules like the side view of a butterfly at rest, Oil x 0-075.

Locality : Andamans. Marine Survey.

A complete colony in the Wood-Mason Collection, has its basis of attach-

ment on a piece of dead coral. It is 130 mm. in height and 105 nun. in breadth.

The branching is in one plane and anastomosis is frequent. Some of the larger

branches exhibit a distinct flattening in a plane perpendicular to the plane of

ramification. The axis of the stem and main branches is almost black in

colour, but this fades gradually to a transparent yellow in the finer twigs. The

coenenchyma is somewhat thin and the polyps appear as small yellow domes

wnth a black dot on the summit representing the anthocodia?. The spicules

agree in detail with those of the specimen described above.

Echinogorgia pseudosassapo, Kolliker. Plate III. fig. 9.

Belonging to this species are several specimens, only one of which is

complete. It is of a dark red colour while most of the others are light brown,

one being much darker than the rest. The perfect specimen measures 10-5 cm. in

height and 11-5 cm. in maximum l:)readth. From a spreading base, which extends

over a stone to a distance of 3 mm. in diameter, the main stem arises and grows

vertically upwards to the full height of the colony. It measures 3-5 mm. in

diameter at the base, gradually diminishing to 2 mm. near the tip. The branch-

ing is irregular and in one plane. Most of the branches arise at about 45°, but
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a few come off almost perpendicularly, soon diverging so as to extend almost

parallel to the others. The smaller branches have a diameter of about 2'25 mm.

and maintain this throughout almost their entire length. There are a few traces

of anastomosis in this specimen but in some of the others it is absent. One

feature worthy of notice in this specimen is the fact that there are numerous

cirripede galls overgrown by coenenchyma bearing polyps and also twigs. As

many as seven arise from one gall, several of which bear smaller twigs. These

intrusive growths naturally stand perpendicular to the plane of ramification.

A light brown specimen is not so robust and there is more anastomosing.

The branching is mostly all on one side of the main stem. In another specimen

some of the finer twigs which are club-shaped at the tips diverge considerably

from the plane of ramification.

The coenenchyma is thick and densely packed with warty and spiny

spicules of great diversity in form, which give the colony a very rough appear-

ance. Sometimes lai'ge spindles appear on the surface lying in any direction.

Nearly all the spicules, however, are arranged perpendicularly to the stem.

The polyps are disposed irregularly over the whole ctenenchyma and ap-

pear as roughnesses to the naked eye. On the lighter specimens they are more

conspicuous because the black anthocodia^ stand out in contrast to the lighter

coenenchyma. When expanded the verrucre appear cylindrical with eight pro-

jecting points, but when contracted they are wart-like and the points fit

together so as to be hardly noticeable. They are very rugose in appearance

owing to the projecting folia of the spicules. The anthocodise are wholly

retractile and the operculum is feebly developed. Its triangular lobes do not

project beyond the verrucif. They consist of about three spindle-shaped

spicules, two forming the sides of a triangle and an almost horizontal curved

spindle forming the base. Below this there are three or four rows forming a

simple collaret.

The axis is horny and slightly opaque. In the red specimen the colour is

brown and yellow, but in the brown specimens it is black.

The following are some of the types of spicules with measurements in

millimetres :

—

(a) Large warty spindles, 07 x 0-3
;
0-85 x 0-2.

(h) Smaller „ „ OS x 005 ;
0-32 x 0-12.

{(•) Three or four warty rays from which arises a foliaceous expansion, bi-,

tri- or quadri-dentate, 0-4 x 0-25
;
0-42 x 025 ;

0-375 x 0225 ; 035 x 0-3.

(d) Irregularly branched plates, smooth or slightly warty, 0-25 x 0'2

;

0-3 x 015 ;
0-3 x 0-2.

(e) Tri-radiate warty forms, rays tapering markedly, 07 x 0-4 ; 0-8 x 0-35.

(/) Spiny spindles of the anthocodiiu, bent often almost in a semicircle, with

most of the spines on the convex side, 03 x 0-02 ; 0*4 x 0-02.
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Locality : Andamans.

The Wood-Mason Collection contains several specimens which, though

exhibiting great diversity in general appearance and robustness, must never-

theless be placed in this species. Their apparent diversity is due in part to

more vigorous growth, in part to diflFerent degrees of retraction ot the polyps.

{(i) A robust but damaged portion of a colony, 185 mm. in height and 75

mm. in breadth without basal attaichment. The axis at the lower extremity is

<) nmi. in diameter, while in the twigs it is 1^-2 mm. The cteneuchyma is thick

and the verrucfe are very prominent, so that in some of the twigs a maximum

breadth (including the verructe) of 3-5-4 mm. is attained. The colour is dark

brownish-red.

(/;) A much-battered specimen 130 nun. in height with no basal attachment.

The diameter of the stem is 5 mm. Most of the branches have been broken

off, but in general appearance it resembles {o).

{() A small portion, evidently terminal, of a large colony, 110 mm. in

height and 35 mm. in breadth. The branching is not strictly confined to one

plane. The polyps are not greatly retracted and resemble those of (a). The

anthocodire appear yellowish. The colour is the same as in {(t) and {/>).

It is not improlmble that the above three specimens are parts of what must

have been one huge colony.

(d) A large tlabellate colony, 115 mm. in height and 150 mm. in breadth,

with its basis of attachment on a piece of coral. The branches vary little in

diameter and anastomosis is frequent. The verrucre are small and dome-like
;

the anthocodiaj are very much retracted. This gives a very uniform appearance

to the colony. An average diameter of a branch is l|-2 mm., but the diameter

of the main stem at the base is 3-5 mm. There is a hint of flattening in the

branches in a plane perpendicular to the plane of ramification. The colour is

dull red.

(e) A fragmentary portion of a medium-sized colony, 135 mm. in height

and 95 mm. in breadth. The coenenchyma is rubbed off in many places, and

in several of these encrusting Polyzoa take its place. The branching is not

confined to one plane. The verrucie are small and dome-like ; they are more

prickly than in the preceding four specimens. The colour is almost vermilion

red.

Echinogorgia ramulosa, Gray. Plate VIII. fig. 3.

A large graceful colony, 16 cm. high and 19 cm. broad, of an almost

black colour, represents this species. The main stem, which is 11 cm. long,

arises from a spreading base 2-5 cm. in diameter. It is not complete but does not

appear to have been much longer. The whole colony is branched in one plane.

At a distance of 1 -2 cm. from the base the first branch, which is (3 cm. long.



216

is given off. This bears secondaries, one of which measures 12 cm., and a

tertiary 9 cm. in length. Other branches arise along the main stem, the longest

of which is 13"5 cm. These long slender branches are very characteristic of

the specimen. They give rise irregularly, however, to smaller branches which

sometimes anastomose. These arise generally at right angles and continue in

this direction for a short distance, eventually curving upwards and diverging

outwards in a sinuous manner.

The lower part of the main stem is slightly damaged and is devoid of

coenenchyma, but on the branches and twigs it is thick and roughly beset

with foliaceous spicules.

The polyps are scattered irregularly over the stem and branches, but not

very densely, being about 1 mm. apart. They are fairly prominent, cylindrical

when open, conical when contracted. The anthocodite are wholly retractile,

with a feebly developed operculum. This consists of eight triangles made up

of three spindles, two of which enclose an acute angle directed towards the

distal end of the tentacles, the third forming an incomplete base. A simple

collaret of three or four rows of curved spindles also occurs. Eight indistinct

teeth can be discerned on the i)eriphery of the expanded verructe.

The horny axis is of a black colour near the base, but fades to a pale

yellow in the smaller twigs. For the first 2 cm. it is flattened in the plane of

ramification, being elliptical in section, the two main axes measuring 0-45 cm.

and 0"2 cm. respectively. Beyond this both on the main stem and on the

branches the flattening takes place in the plane perpendicular to that of

ramification.

The following are some of the types of spicules with measurements in

millimetres :

—

{a) Large thick spindles, 0-6 x 0-2
; O'S x 0-22.

(b) Three or four warty prominences from which a dentate foliaceous ex-

pansion arises, 0"'32 x 0-2
; 035 x 0'22.

(r) Irregularly branched discs, smooth or finely warty, 0'25 x 0-25
;
0-3 x

0-25.

(d) Smaller warty spindles, 0'2S x (){)4.

(e) Club-like, very warty with .slightly branched base, 0V> x 1 ;
0"35 x 012.

(/) Spindles with folia on the convex side, 0-25 x 0-12 ;
0-2 x O'l.

iff)
Spindles of the anthocodiiie : spiny, especially on convex side, 3 x 03 ;

0-28 X 0-03
;
0-35 x 004.

Locality : Persian Gulf, 48-49 fathoms.

Three colonies from the Andamans are also referable to this species. The

following are their measurements in centimetres, length and breadth respect-

ively : 150 X 90, 100 X 50 and 90 x 80. One is of a dark brown colour, while the

others are much paler. The former shows slight anastomosis, but in the latter
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this feature is very prominent. The details of branching, spiculation, etc., are

essentially the same as in the more typical specimen. One colony is quite

covered l)y a sponge -like growth.

Locality : Andamans.

Echinogorgia intermedia, Studer.

Plato IV. tigs. 1 and 11 ; Plate VIIL fig 5.

Studer's description of this species is very short, but our specimens corre-

spond with it closely.

Three small colonies of a dark red colour, the largest of which is 75 mm. in

height and .iO mm. in maximum diameter. The branching is in one plane

and anastomosis is not infrequent. The branches arise indefinitely and at vary-

ing angles.

The axis is horny, flexible and of a brownish-black colour. In the young

twigs it is soft, collapsible and cliambered.

The coenenchyma is moderately thick and densely covered with small

irregular spicules which interlock unequally and so give a si)iny and glistening

appearance to the surface. Irregularly scattered over this uniform layer and

occurring at the base of the verrucas are large scaledike spicules which give a

characteristic appearance to the colony, but this feature is more prominent in

some places than in others.

The polyps occur all round the circumference and seem to be in irregular

spirals. The ends of the twigs are generally occupied by three divergent polyps

between which there arises a small knob consisting of the end of the axis covered

with coenenchyma. The verructe are somewhat conical in shape, but some show

a gentle curvature upwards and so appear dome-like, while others are constricted

at the base. The spicules on the verrucse have projecting points which diverge

upwards and outwards and so present a spinose armature. The anthocodiae

are small and elongated. When partially withdrawn the tentacles are infolded

and form a hemispherical Ivuob. There is a distinct tentacular operculum con-

sisting of a collaret of one to three (generally two) rows of curved spindles and

eight points, each composed of two club-shaped spicules markedly bent near the

base and touching on their convex sides. Occasionally in the small triangle thus

formed there occurs a small spindle.

The spicules are almost crimson-red in colour and are very much branched

and microtuberculate. The following are some of the more prominent types

with measurements length and breadth in millimetres :

—

{(i) Massive scale-like forms covered with minute warts, O'S x 0-3
; 05 x 025

;

0-4 X 0-3.

28
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(6) Irregular discs with a varying number of projecting arms, 0"4 x 0'3

;

0-3 X 0-2
;
0-25 x 02.

{() Club-shaped forms with the expanded end very irregular and warty but

the handle comparatively smooth, 0"5 x 0'3
;
0"25 x 0'2,

(d) Warty spindles curved and straight, 0-45 x 0-08 ;
0-4 x 0'07

; 03 x 006.

{e) Si:)iny spindles straight, curved, or " golf-club-shaped " from the antho-

codia;, 0-4 x 004 ; 03 x 0-03.

Localities : Andamans ; Arakan Coast, 13 fathoms.

Previously recorded from Mermaid Straits, N.W. Australia, 50 fathoms.

Echinogorgia multispinosa, Thomson and Henderson.

Two colonies of a slightly orange colour, though differing considerably in

general appearance from the type specimen, must be i"efen'ed to this species.

The largest specimen, which is complete and bears a basal attachment,

measures 15 cm. in height and 7 cm. in maximum breadth. It consists of a

short main stem 3 cm. in length and 3 mm. in diameter from which two large

branches are given off almost dichotomously. One of these has all the branches

broken off, the other, which thus constitutes the colony, gives rise to secondary

branches at very obtuse angles, in some cases perpendicularly. These again

bear twigs in the same perpendicular manner. There is no hint of anastomosis

in either specimen.

The second specimen is evidently part of an enormous colony. It measures

9'5 cm. in height by 5 cm. in breadth. It consists of part of a large stem of

5 5 mm. in diameter from which the main branch arises. This bears secondary

branches and twigs in a manner similar to the first specimen. This colony is

also interesting from the number of animals growing on it. The main stem is

encircled by a great number of Zoantharian corals, but there also occur woi'ui-

tubes, barnacles, crinoids and several Polyzoa.

The polyps occur over the whole surface, being densely crowded on the

smaller twigs. The verructe openings are protected by a projecting circlet of

spicules within which a distinct eight-rayed operculum may be seen.

The coenenchyma is finely granular and almost transparent. The dis-

tinguishing feature of this species is the enormous variety of forms of spicules,

the chief types being warty spindles, tuberculate or denticulate clubs, and

irregular warty scales. In measurement these correspond exactly with the type

specimen.

Previously recorded from Ceylon.

Localities : Andamans ; Coromandel Coast, 14-15 fathoms. Marine Survey.
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Echinogorgia macrospiculata, n. sp.

Plate V. fig. 7 ; IMate IV. fig. 8 ; Plate VIII. fig. 1.

A small orange cok)urcd colony, at first vei-y puzzling, must, we think, he

refei'red to this genus. In extoi'nal appearance it resembles an Aris very closely,

but a microscopic examination of the spicules reveals its Echinogorgid affinities.

It is 60 mm. in height and 60 mm. in maximum breadth. The branching

is in one plane, but the branches arise quite irregularly and diverge upwards

and downwards.

The axis is blackish, horny and comparatively soft and Hexible.

The coenenchyma is thick, and when viewed with a lens appears glistening

and seems to be covered with large fairly regular scales. There are two layers

of spicules, those of the inner layer being very diverse in shape.

In one part a very peculiar feature is presented. Between the coenenchyma,

which is supported by a film-like growth, and the axis there is a large cavity

which extends for about 30 mm. along the main branch and so gives it a very

dilated appearance. No trace of any animal could be found in the cavity, but

it is not impossible that it formed the retreat of some small crustacean, as in

Sok'Hocaalon. But it may perhaps be a pathological condition.

Polyps occur all over the coenenchyma. The verrucas are fairly prominent

and dome-like, and are covered with the same type of scale as the coenenchyma.

The anthocodine are extremely minute so that at first we were inclined to think

that they had all been detached, but closer investigation revealed small

olobular bodies with infolded tentacles. The aboral surface of the tentacle

showed a single minute spindle, or in some cases two spindles. No collaret

was visible.

The spicules are of a pale orange colour. The following are the chief types

with measurements length by breadth in millimetres :

—

{a) Massive microtuberculate scales recalling those of Acis, 0"9 x 0-4

;

0-8 X 0-3; 0-7 X 0-3; 0-6 x O'S.

{!>)
" Blattkeulen" with one end .spindle-shaped and very warty, 0-45 x 0-375

;

0-4 x 0-3
;
0-35 x 03 ; 025 x 0-25.

{() Bi-palmate or almost stellate forms, 0-3 x 0-2
;
0-275 x 0-2.

{d) Warty club-shaped forms with very irregular ends, 0-4 x 0-3
;
0-4 x 0-25

;

0-4 X 0-2.

{e) Irregular discs, 0-5 x 0-4
;
0-4 x 0-3

;
0-35 x 0-25.

(/) Spindles, 0-3 x 0-05
; 025 x 005 ;

0-15 x 0-025.

This is a very characteristic form and is distinguished essentially by (1) the

enormous massive warty scales, (2) the diminutive anthocodiae which are out of

all proportion to the verrucse, and (3) the primitive pseudo-operculum.

Locality ; Andamans.
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This new species is represented in the Wood-Mason Collection by a mag-

nificent orange-coloured colony, 160 mm. in height and 60 mm. in breadth.

The branching is not altogether in one plane, but there is a distinct approxima-

tion to it. The axis near the base is brownish-black in colour ; in the twigs it

is yellowish. The coenenchyma is thick, and consequently the branches vary

little in diameter, the average being about 2 mm. The branching is sparse and

the branches arise at various angles. The verruca; are almost inconspicuous

;

the anthocodise are very minute and white in colour.

Echinogorgia flexilis, n. sp. Plate 1. fig. 4.

This species is represented by a fragment of a colony consisting of part of

a branch devoid of coenenchyma, from the middle of which there arises almost

perpendicularly a short rugose twig. The axis of the larger branch measures

3 cm. in length and 1'5 mm. in diameter, that of the smaller 5 cm. in length

and only Oo mm. in diameter. With the coenenchyma the latter is 2 mm.

thick.

The ctenenchyma is moderately thin but is densely beset with foliaceous

spicules standing perpendicularly, giving it a very rugose appearance. The

general colour is a light orange brown.

The verruCcC are dome-like and very prominent. When expanded they

are inclined slightly to the stem, but when retracted they stand perpendicularly.

Their exterior is similar to that of the crenenchyma, the folia being arranged

circumferentially. They are slightly flattened and measure 13o mm. in length,

1-25 mm. in breadth, and r2 mm. in height. They are disposed all round the

coenenchyma, but for the most part in four rows, the base of one merging into

the base of the next. The anthocodise are wholly retractile, but when expanded

measure 1'5 mm. in length, the tentacles scarcely exceeding 05 mm. There is

a very primitive operculum, consisting of eight points and a few horizontally

disposed spindles forming a sort of collaret. Sometimes there is only one

spicule in the point, at other times two enclose an acute angle directed towards

the distal end of the tentacles, while in a few cases two bent spindles touch on

their convex sides but with both ends diverging outwards.

The axis is very calcareous, cylindrical and of a brownish-black colour.

The surface is marked by a few indistinct longitudinal striie.

The spicules of the coenenchyma are practically all of one type, viz., one,

two, or more warty rays with a flat foliaceous expansion. The folia are some-

what semicircular and are generally smooth, but occasionally they bear a few

warts or a radial ridge which disappears towards the circumference.

The following are some of the measurements in millimetres
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0-4 X 0-3 folia Ol> long.

0-35 X 0-35 „ 018 „

0-3 xO-15 „ 0-2

0'35 X 0-3 „ 0-2

The spicules of the authoeodiie are spiny spindles and measure in milli-

metres, 0-3 X 004 ;
0-3 x UOG ; 02 x 003 ; 01 x 002.

Locality : Arakan Sea, 13 fathoms.

GENUS MENACELLA, Gray.

This genus was founded by Gray for Goiyoiiia retinilmii, Pallas (" Ann. Mag.

Nat. Hist.," Ser. 4, vol. v. p. 406), but Ridley ("Ann. Mag. Nat. Hist.,"Ser. 5, vol.

ix.
)
points out that Gray's species does not agree with that established by Pallas,

so that it must be termed Menacella reticularis, Gray, nee reticulum, Pallas.

Gray's diagnosis is as follows :
" Coral very much branched, fan-shaped,

irregularly reticulated ; stem simple. Bark very thin formed of numerous

very slender fusiform spicules in bundles placed in different directions. Polyp

cells short, cylindrical, covered with spicules like the bark, with a smooth,

convex eight-rayed lid, placed close together on the sides of the branchlets and

more scattered and further apart on the sides of the branches." To this

Ridley adds :
" In its spiculation it differs very decidedly from the members of

the genus Villoi/on/iu, in having none but simple tuberculate fusiform spicules,

with strongly micro-tuberculate or exfoliating tubercules ; the spicules are

black in colour with the exception of the tubercules which are colourless ; the

largest measure 0:5 x O'lOl mm."

In the present collection there is a colony which comes nearest to this

genus but differs from it in certain particulars.

Menacella gracilis, n. sp.

Plate VIII. tig. 16 ; Plate VI. fig. 0.

A large colony 115 mm. in height and 80 mm. in maximum lireadth,

branched in one plane and of a creamy- white colour. The branches arise almost

perpendicularly and diverge only slightly from their original direction. The

main stem extends to the very top of the colony and tapers markedly from

2-25 mm. at the base to an almost thread-like fineness. There is no anasto-

mosis. The axis is horny and soft, very flexible in its upper half. It is dark

in colour in the older portions but gradually changes to pale yellow in the

twigs.

The coenenchyma is very thin and allows the dark axis to shine through in

the lower parts. The spicules are arranged longitudinally and this disposition

is continued up the sides of the verruca?. Many cirripede galls occur and these
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are overgrown by polyi>bearing coenenchyma, as many as eight to ten polyps

arising from one gall.

The polyps occur mainly on two sides of the stem and branches, but owing

to a spiral twisting of the stem in some places this is not always obvious.

The verruccB are small and dome-like and are separated by intervals of from

1 to 2 mm. They are sub-alternate in position. The tips of the twigs are occu-

pied by two almost opposite jjolyps. The anthocodise are completely retractile.

There is a distinct tentacular operculum consisting of a collaret of two to three

rows of curved spindles and eight points each composed of four to five spicules

with no definite arrangement. This can be wholly withdrawn so that only the

tips appear within the verructe. On the verrucas the spicules are arranged

longitudinally and in most cases a segregation into eight groups is discernible,

presenting a slightly serrate margin around the aperture.

The s})icu]es are essentially spindles and are colourless. The following are

the more imi)ortant types with measurements length by breadth in milli-

metres :

—

{(/) Cojnenchyma : (1) Spindles covered with tuberculate wails, straight,

curved or S-shaped, 1-2 x 015 ; 1 x 0-12
; 09 x

0-1
;
0-8 X 0-08

;
0-6 x 0-05.

(2) Small warty cylinders some approaching a capstan-

shape, 0-11 x006; 01 xO-04.

(3) Small crosses with a very distinct X-shaped marking,

015 X 0-1
; 01 xOl.

(//) Anthocodiai : Warty spindles, 0-35 x OOd ;
0-3 x 005 ; 025 x 0-04.

Locality : Andamans.

GENUS BEBRYCE, Philippi.

Philippi, " Archiv. f. Naturgesch.," Bd. i. p. 35, 1842.

Kolliker, " Icon. Hist.," pt. ii. p. 137, 1865.

G. von Koch, " Fauna und Flora d. Golfes von Neapel," xv. 1887, p. 54.

This genus was established by Philippi in 1842. INIilne-Edwards did not

accept it and noted the opinion of Valenciennes that the genus was founded

on a gorgonid axis on which Si/mpodhnii coralluides Avas growing parasitically.

Lacaze-Duthiers took the same view. According to Philippi Bebrijce had a

character which surprised Milne-Edwards, riz., freely projecting non-retractile

polyps hitherto known in no gorgonid. By this, however, he meant the verrucae.

In Bebrijce the i:>olyps are retractile just as usual.

The following may be regarded as the accepted generic diagnosis ; The

colony is branched, with a thin ctenenchyma and relatively high sub-cylind-

rical calyces which are alternately arranged on the axis. The spicules of
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the coenenchyma form externally a layer of scales which exhibit more or

less irregular or dentate margins, one or more, longer or shorter, warty pro-

cesses being given off from each centre. Beneath this there is a layer of warty

irregular spindles, including tri- or hex-radiate forms. Spicules of the same

shapes are found in the polyp calyces.

Several species have from time to time been established so that the follow-

ing are now recognised : B. ino/lis, Philippi ; B. studarl, Whitelegge ; B.

pliilippi Studer ; B. //icksoni, Thomson and Henderson; B. indica, Thomson;

and to these we add in this memoir, B. tenuis, n. sp.

There are also in this collection several colonies which we had great

difficulty in relegating to any well-defined species but which seem to link to-

gether B. iiutllh, B. stuih'ri and B. j^liiUppi. The following sununaries of these

three species will show what the alleged specific differences are.

B. mollis, Philippi.

The branching is irregular, the verrucae are almost or quite as high as

broad ; the oral [)ortion of the polyps bears spicules. The spicules of the

coenenchyma are in two layers, as also in the verrucas. The colour is brownish,

the polyps are translucent white ; the branches and twigs are almost uniform in

thickness. Anastomosis is common. The axis is light brown, rather delicate

and flexible. Spicules : The outer layer consists of closely packed, short,

conical bodies with their main axis perpendicular to the surface ; the broader

end is usually turned outwards and bears long finger-shaped processes often

united in little groups ; the middle portion is smooth and conical ; the inner

end bears four to six strong ])rocesses which again bear small secondary warts

often divided at the ends. These spicules often show a marked middle line

along their main axis. The spicules of the inner layer are of very different

forms, but are deducible from the preceding more or less irregular spindles.

On the extended polyp the basal part is free from sjDicules, but around the bases

of the tentacles there is a well-defined ring consisting of })ointed spindles
;

nearer the mouth on the base of each tentacle there is a triangular arrangement

of three to four larger needles with strong warts. Between the tentacles there

is usually a Hat single needle ; on the aboral surface of the tentacles there is a

double row of small .spicules.

Localities: Naples, Messina, Syracuse, "Mare Scoticum" (see Carus,

"Prod. Faunte Medit.," p. 60).

B.pkili2>2n, Studev," ' Chsdlengev'liiepovt," vol. xxxii. p. 10. Plate III. figs.

3a, 3b ; Plate V. fig. 7.

"The spicules of the coenenchyma and of the calyces form as in B. mollis

two layers ; the upper of these shows the characteristic form described by

Kolliker and figured by von Koch. I observed, as the essential form, more or
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less club-shaped or truncated conical structures, the broader part of which is

directed outwards and beset with numerous warty protuberances. From the

base proceed five or six star-shaped, root-like processes bearing sim})le or

branched prolongations. Their height compared with their maximum J^readth

is 0"067 mm. to 0"065 mm. or 0"06 mm. to 0"054 mm. Sometimes the horizontal

prolongations are united into a plate or scale from which simple or branched

processes proceed ; this secures a large flat expansion whilst the club itself is

shortened and finally is reduced to several slight projections in the centre of the

plate. A line of division separating these spicules into halves is clearly dis-

tinguishable. Such plates have a diameter of 0'09(j mm. to 015 mm. In the

deeper layers are elongated spicules which at times incline to the form of the

spicules of the cortex. They are elongated, club-shaped bodies with jagged

spines, or spindle-shaped, straight or curved with sharply pointed spines.

Dimensions, Ov? mm. x O'Ol mm."

Locality : Aiafura Sea, 49 fathoms.

B. studerl, Whitelegge, " Alcyonaria of Funafuti," Part 2 ; "Mem. Aus.

Mus.," III., Part 5, 1897. Plate XVII. figs. 21-25.

" The coenenchyma of the stem and walls of the polyps is densely coated

with an external layer of minute spicules which viewed as opaque objects under

the microscope present an irregular lenticular appearance ; when seen by

transmitted light they reveal a very narrow smooth central constriction, an

upper round disc, minutely granulose and somewhat opaque, a lower irregular

tuberculate disc, quite translucent and frequently larger than the upper. The

granular discs of these modified double-clubs are directed outwards and form a

fairly uniform crust over the whole colony. Situated beneath this external

layer are numerous larger spicules having a broad multilobate disc and a very short

central boss surmounted by two or more tuljercles. These spicules exhibit a

distinct central line of union and the boss-like end is directed outwards. The

polyps are provided with a collar of curved spicules ; on the lower dorsal surface

of each tentacle are three curved spicules, a short one placed transversely with

the convex side directed towards the summit and two placed longitudinally

with their convex sides turned inwards. Embedded in the apices of the tentacles

are a few short curved spicules with stx'ong dentate processes on the convex

side.

" (1) The cortical spicules are rarely longer thanbroad, 0035 mm x (J-Oo mm.
;

0-04 mm. x 0035 mm.
" (2) Deep-seated, broad, star-shaped, the rays and disc being studded with

warty tubercles. Diameter of disc from -05 mm. to 0'2 mm., those measuring

about 015 mm. being the most common. The height is from 0"03 mm. to Ol
mm.
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"(3) The collar spicules are curved, sharp or blunt, pointed spindles with a

few distant spines, 0"3 mm. x 002 mm. ; 03o mm. x 003.

" (4) The tentacle si^icules are slightly spinose mostly on the convex side and

frequently dentate at the apex, 01 mm. x 002 mm. ; 015 mm. x 003 mm.
"This species differs from B. j>hllippi in the smaller size of the polyps and

from B. moUh in s|)ieular characters" (Whitelegge).

Bebryce mollis, Philippi. Plate IX. figs. 14, 15.

= B. studerl, Whitelegge.

= B. philipj)}, Studer.

We refer to this species, as established by de Philippi in " Archiv. f.

Naturgesch.," Bd. i. p. 35, 1842, several small colonies the largest of which are

70 mm., 65 mm. and 60 mm. in length, and 45 mm., 70 mm. and 50 mm. in

breadth respectively.

The branching in all cases is confined to one plane, and the branches arise

for the most part at right angles, but after a longer or sliorter distance run sub-

parallel to the main stem. This mode of branching is repeated in the secondaries.

In all the specimens one of the lowest primary branches is quite as strong as

the main stem and in one case exceeds it in length.

The axis is horny, fibrous and comparatively slender ; it is dark brown in

the older parts but becomes paler and more delicate in the branches, eventually

attaining an almost thread-like fineness in the twigs.

The coenenchyma is moderately thick and when viewed with a lens presents

a characteristically glistening and arenaceous appearance. There seem to be

two distinct layers of spicules.

The polyps are alternate or subopposite, but in some places are so disposed

as to appear in irregular loose spirals around the stem and branches. The twigs

terminate with two almost opposite polyps which are generally larger than the

others. The verrucce are sub-cylindrical and about 1 mm. in height and 1 mm.

in diameter at the base. The anthocodire are completely retractile, and on con-

traction the verrucfe show all stages from a distinct eight-rayed figure to its

complete absence. On the anthocodia3 there is a collaret of curved spicules

and surmounting this are eight groups of two or three converging spindles

enclosing an acute angle with a smaller spicule in the interspace. On the aboral

surface of the tentacles the spicules are arranged " en chevron ". The colour of

all the specimens is creamy-white.

The classification of these specimens was a matter of considerable difficulty,

but we have thought it advisable to refer them to B. nujUis and suggest the

abolition of B. philippi, Studer, and B. stnderi, Whitelegge.

B. p/iilippi differs from B. mollis only in details of spiculation. B. studeri

29
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differs from B. mollis in spicular characters and from B. philippl in the smaller

size of the polyps (Whitelegge). Thus the question of species resolves itself

into a question of spicules. In our specimens we find all the types of spicules

which go to characterise the three species under discussion. We would there-

fore adopt the oldest name and rank the present forms as intermediate or

linking types.

A beautiful specimen of this species in the Wood-Mason Collection con-

firms our opinion that Bebryce phUippi cannot rank as a species distinct from

Behryce inollix. The spicular characters are not so different as to justify such

a demarcation, while externally little or no ditterence is found. The colony is

complete, and is 95 mm. in height and 60 mm. in breadth. The branching is in

one plane, and the branches arise mainly at right angles though they may after-

wards diverge from this mode of growth ; they are almost uniform in diameter.

The co3nenchyma is thick and arenaceous. The verructe are not very promi-

nent but give an undulating appearance to the surface of the cojnenchyma.

In these and other respects this specimen agrees with those just described.

The intimate relationship of the three species and our sj^ecimens may best

be summed up in the following comparative table :

—
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B. tHollis, Philippi. B. philippi, Studer.

Branching irregular.

Anastomosis common.

Colour brownish.

Polyps translucent
white.

Coenenchyma moder-
ately thick.

Verrucae almost as high

as broad.

On anthocodiae — well-

developed crown, also

points consisting of

three to four spindles

with one between.

On the aboral surface of

the tentacles there is

a double row of small

spicules.

Spicules : Outer layer :

short conical bodies
;

the broader end bears

finger - shaped pro-

cesses often united in

groups ; middle por-

tion smooth ; inner

end with four to six

processes often warty.

Inner : very diverse, like

outer layer, also more
or less irregular
spindles.

Anthocodiae : curved
spindles and strong

warty needles.

Tentacles: small
spindles.

Branching first at right

angles then more or

less parallel to the

stem.

Colour light brown to

white.

Coenenchyma moder-
ately thick.

Polyps in ii-regular loose

spirals.

Verrucae 1-1-5 mm. in

height.

On anthocodiiE—crown
and points, each point

composed of three

spicules.

On the apices of the

tentacles there are a

few short curved

spicules.

Spicules : As in B.

mollis. Also club-

shaped or truncated

conical structures,

the broader part of

which is directed out-

wards and beset with

numerous warty pro-

tuberances.

The height to maxi-

mum breadth is as

0-067 to 0-065, and
0-06 to 0-054.

B. studeri, Whitelegge.

Branching generally at

right angles.

Colouris pale yellowish-

white.

Coenenchyma thin.

Polyps alternate, rarely

opposite or arranged

in rather loose ir-

regular spirals.

Verrucse 0-8-1 mm. in

height.

Crown and points ar-

rangement on the

anthocodiae ; each

point consists of three

spicules.

Spicules on aboral sur-

face of tentacles

arranged " en chev-

ron ".

Spicules : (1) Cortical

spicules longer than
broad, 0-04 x 0-035.

(2) Deep=seated spi-

cules—broad star-

shaped warty. Dia-

meter, 0-05-0-2;

height, 0-03-0-1.

(3) Collar spicules
curved sharp or blunt

spindles with few
distant spines, 0-35 x

0-03; 0-3x0-02.

(4) Tentacle spicules

slightly spinose fre-

quently dentate at

apex, 0-15 x 0-03;
0-1 X 0-02.

"Investigator " specimens.

Branching first perpen-
dicularly then sub-

parallel to the stem.

Colour creamy-white.

Coenenchyma moder-
ately thick.

Polyps alternate or

subopposite, some-
times in irregular

spirals.

Veri-ucae 1 mm. in

height.

Crown and points on
anthocodiae

;
points

made up of three

spicules.

On aboral surface of

tentacles spicules

arranged " en chev-

ron ".

Spicules : Irregular

discs with central

boss, 0-12 X 0-18;

"Capstans," 0-07 x

0-07
;
" Stars," 0-05

X 0-05.

Spindles, 0-17 x 0-034,

0-25 X 0-025.
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Bebryce tenuis, n. sp. Plate VI. figs. 4 and 5.

This species is represented by a beautiful slender specimen, 15 cm. in length,

which is probably but a fragment of the upper part of an elongated flexible colony.

It has an almost uniform diameter of about 2 mm. except at the tips which

are sub-claviform in shape. At 4 cm. from the broken end a branch 3 cm. in

length, with the end detached, is given off at an angle of about 00°. The stem

and branch are both twisted on their long axis.

The coenenchyma is thick and dense. It consists of an almost uniform

outer layer of scales, underlying which are warty, irregular spindles and a few

double-clubs with very prickly warts. The surface is marked liy ridges and

depressions in several places.

The arrangement of the polyps is by no means constant, in some places

they are disposed in four rows with a hint of a spiral, in others four occur at the

same level around the circumference, while a decussate arrangement is not in-

frequent. The verructe are compressed domes 2 mm. long, lH mm. broad and

075 mm. in height. The distance between the top of one verruca and that of

the next on that line is about 3"75 mm., so that a gently undulating contour

results. The anthocodife are small and when expanded protrude very little. The

tentacles, which bear no spicules, are infolded, the whole anthocodia being then

introverted.

The axis is horny, very slender and flexible. It is composed of long

irregular strands and is hollow in the centre. The colour passes from a golden

-

brown to pale yellow at the tips.

The spicules are scales, spindles and double-clubs, all bearing spiny warts

with a smooth stalk. Many of the scales are indented on two sides and simu-

late double-clubs, but forms of the latter occur with only a median constriction,

there being no well-defined bare shaft. The following are some of the measure-

ments in millimetres :

—

(a) Scales, 0-24 x 014 ; 016 x 01 ; 014 x 014.

(b) Irregularly warted spindles, 018 x 009 ;
0-14 x 008 ; 014 x 000 ; Oil

X 0-04.

(r) Large double-clubs, 0-14 x 01 ; 013 x 0-09.

This species approaches B. Iiicksoni, Thomson and Henderson, with which,

however, we cannot identify it. (See "Ceylon Pearl Oyster Fisheries Report,"

Part III. Roy. Soc. 1905, Supplementary Report XX. p. 294. Plate III. fig. 1 ;

Plate VI. fig. 9.)

Locality: Off Gopalpur, 11 fathoms.
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GENUS ACAMPTOGORGIA, Wriglit and Studer.

Acamptogorgia bebrycoides, G. von Koch.

A large colony of a tlull l)rown colonr 120 mm. in height and 110 mm. in

breadth. It is branched in one plane and attached to a piece of coral. There

are also a few smaller fragments. The specimens are typical, being almost

identical with those described and figured by G. von Koch and also with those

which occur in the Deep-sea Collection [vide Report). The verruca? occur

mainly on three sides and are more crowded on the twigs than on the older

portions. They are nearly cylindrical and the anthocodii^i are almost completely

retracted throughout the whole colony. The twigs terminate with two almost

opposite polyps, between which there is a small conical projection.

Locality : Oflf Malabar Coast, 36 fathoms.

Previously recorded from the Mediterranean, G. von Koch ; Azores,

Hirondelle; Indian Ocean Station -24(5, 11° 14' 13 " N. and 74° 57' 1:5" K, «8-

148 fjithoms (" Investigator ").

Two small specimens in the Wood-Mason Collection are also typical of

this species. The larger, which is of a brownish colour, is 110 nun. in height

and 75 mm. in breadth, while the smaller is 100 mm. high and 55 mm. broad.

The latter is almost white in colour.

Acamptogorgia rubra, Thomson.

A small young colony, 00 mm. in length and 55 nun. in maximum breadth,

irregularly branched in one i)lane. The mode of branching is very indefinite,

but there is a distinct tendency for the branches to arise almost perpendicularly.

The main stem is very sinuous so that the whole colony is somewhat one-sided.

The diameter of the main stem and branches is almost uniforady 1 mm. The

coenenchyma is very rugose.

The polyps are mostly lateral in position, alternate or sub-opposite, but

young forms occur among the more mature verruca'. The tips of the branches

and twigs are occupied by two diverging almost opposite polyps. The verrucic

are cylindrical and have the same texture as the coenenchyma ; they are about

1 to 1-25 mm. in height and 1 nmi. in diameter. The anthocodite are completely

retractile, but when partially retracted present a conical tentacular operculum.

This shows a crown of two to three rows of curved spindles and eight points,

each composed of a pair of club-shaped spicules touching on their convex sur-

faces almost throughout their entire length.

The coenenchyma is moderately thick and has a very prickly surface, due

to the projecting folia of the spicules.

The axis is brownish-yellow in colour, fading to a pale yellow in the twigs.

It is soft and flexible.
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The spicules are essentially the same as those of the type specimen, but the

thin curved spindles of the crown and the " golf-club " forms of the points,

which together form the tentacular operculum, are slightly larger. Among the

irregular types it is noteworthy that the folia are more rugose and dentate, and

only in a very few cases is there the same distinct thinning off towards the

edges.

Locality : Andamans.

Previously recorded from the Ceylon Seas, Herdman's Collection {Thomson,

1905, p. 178).

Acamptogorgia ceylonensis, Thomson and Henderson.

= Echirummricea csyhnennu, Thomson and Henderson.

There is, in the Wood-Mason Collection, a small, slightly damaged colony,

85 mm. in height and 95 mm. in breadth. The branching is in one plane, and

the branches are given off at varying angles. The axis is thin and flexible.

The ccenenchyma proper is almost white, but it is supported by large foliaceous

spicules. The folire of these project considerably beyond the level of the

soft coenenchyma, and produce a very rugose appearance. Each spicule stands

out distinctly from the others, and presents its characteristic shape. Some are

elongated, some appear tri-radiate, while others are quadri-radiate or star-

shaped. Each of these main types shows much variation in form. The

verrucie are large and cylindrical. They are almost 1 mm. in height, and about

075 mm. in diameter. They are arranged laterally, and are about l-r5 mm.

distant on the same side. The characteristic appearance of the cojnenchyma

is continued into the verruca,', and the projecting points or folia form a protect-

ing armature to the anthocodiai. This general characteristic appearance can be

seen even with the naked eye. The following are the chief types of spicules

:

(1) Simple, warty spindles
; (2) Warty spindles bearing short spinose processes

;

(3) Curved and straight warty spindles with foliaceous projections on one side,

sometimes confined to the median portion, at other times extending almost the

entire length of the spindle
; (4) Irregular, root-like processes, from the union of

which arise irregular folia. Most of the folia are smooth, but a few bear warts

near the base. The colour of the spicules is light red. The colour of the

specimen is dark red.

Previously recorded from Ceylon.

Acamptogorgia tenuis, n. sp.

Plate III. figs. 4 and 8 ; Plate VIII. fig. 7.

The collection includes a large number of delicate colonies, all about the

same size, growing on rock, calcareous algffi, gasteropod shells, sponge or
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other Alcyonaria {Solenocatdoii). They are branched in one plane and anas-

tomose freely to form a, wide meshed network. Typical colonies measure 100

mm. X 100 mm., 120 mm. x 110 mm., and 120 mm. x 100 mm. The last

mentioned may be taken as the type. From a spreading base the short main

stem rises to a height of 27 mm., with a diameter at the base of 2-25 mm.
Three large branches are given off on one side and one on the other, but two

smaller ones have become detached. Three of these four constitute the main

support of the colony and ascend almost to the very top. From them smaller

branches arise, some running sub-parallel with the main branches, othei's run-

ning almost horizontally and fusing with their neighbours.

The c(i?nenchyma is very thin so that the colour of the axis gives its colour

to the colony. With a low power the crjenenchyma presents a very prickly

appearance due to the spiny nature of the spicules.

Polyps occur all over the surface of the coenenchyma. They are separated

by distances of 1 mm. to 2 mm., but are closer on the smaller twigs. The verrucse

are cylindrical in shape and measure 0'5 mm. in height and 0'5 mm. in diameter.

They are white in colour and very spiny. The spicules are arranged in eight

indefinite groups with eight projecting triangular-shaped teeth around the

circular opening. The anthocodire are almost completely retractile. The

tentacular operculum is very feebly developed and is horizontally disposed.

At the base of the "points " there is a hint of a circlet of curved spindles.

The axis is horny and cylindrical with a cavity in the centre. The colour

varies from brownish-black near the base to pale yellow in the twigs.

A very remarkable feature about the colony is the tendency to growth

in the axial portion. There are thin foliaceous expansions in several parts,

especially in the angles at the origin of the branches. Over the whole colony

there are very abundant small cirripede galls and worm-tubes, all enclosed

within a membranous expansion of the axis and overgrown with cojnenchyma.

The spicules present the following types, with measurements length by

breadth in millimetres :

—

(1) A short, smooth or slightly warty spine proceeding from a branched

almost foliaceous base :

—

0-425 x-0-2, length of spine only 0-05

0-35 X 0-15, „ „ 005
0-31 X 0-15, „ „ 0-03

0-3 xO-2, „ „ 0025
0-3 X 0125, „ „ 0025

(2) Bent spindles warted on both concave and convex sides at the middle

of the bend, 02 x 005 ; 022 x 005.

(3) Scale-like with smooth surface and irregular edges, 0'35 x O'l ;
0'32 x

0-25
;
0-3 X 0-2

; 025 x 0-2.
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(4) Irregular crosses, 01 x 0'075 ;
0"175 x 0"1.

(5) Slightly spiny spindles of authocodice, 0'25 x 0"025
;
0-22 x 0'02.

The number of epizoic animals is remarkable ; acorn shells are very

abundant, barnacles, crinoids and worm-tubes are not infrequent, while here and

there incrustations of Polyzoa are to be seen ; one young jjearl oyster is also

attached.

Locality : Andamans.

GENUS ACIS, Duch. an.l Mich.

Acis ceylonensis, Thomson and Henderson.

In the collection there are a number of specimens which, though they show

the most diverse modes of branching, must nevertheless be grouped together

under this species. All are attached to small loose pebbles, except one which

has its disc of attachment on a piece of coral. The following are short descrip-

tions of a few types of colony : (1) Simple, lo cm. long with a basal diameter of

1-25 mm. (2) Simple, 2'5 cm. long and 2-25 mm. in diameter at the base. (3)

Complete branched colony, 9 cm. long and 2 cm. broad. The lower 4 cm. are bare,

but beyond this branches are given off subalternately in one plane. These arise

nearly at right angles, but bend upwards and continue sub-parallel to the main

stem. (3c/) Two other more delicate colonies have this type of branching, but in

neither is there such a long space devoid of branches. They measure 5"5 cm. in

height and 25 cm. in breadth, and 3 '5 cm. high by 1-5 cm. broad. (4) Complete

colony 3'5 cm. in height. The main stem is 11 cm. in length where it bifurcates,

one of the arms again giving origin to a small twig in the same plane. (5) Several

colonies branched in one plane somewhat like (4), liut there are frequent bifurca-

tions, the smaller twigs, however, coming off irregularly. (6) A number of the

colonies are branched in all directions, the l)ranches sinuous and crossing but

not fusing. It is interesting to note that specimens (1), (2) and (3) arise together

from a single spreading base.

In spite of this diversity in branching there is no difference in polyps,

spiculation, etc. The diameter of the branches hardly varies throughout their

entire length except that the tips are club-shaped.

The cojnenchyma is thick and has a rough arenaceous appearance. It is

composed of large thick warty spicules which overlap in all directions, the

largest measuring about 0-6 mm. by 0-3 mm. In some places they form an

almost uniform layer and present a tesselated structure.

The polyps occur over the whole surface of the stem and branches at

intervals of about 2 mm. They measure 1 mm. in height and TS mm. in

diameter at the base. When expanded the verructe are cylindrical, but when

closed are dome-like. The spicules are arranged longitudinally and in some
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project as a fringe of teeth around the circular verruca-opening, fitting closely

together and so becoming inconspicuous when closed. The anthocodiie are

complete!}^ reti-actile and are lilack in colour. The tentacular operculum is

feebly developed, consisting of eight triangular lobes at the base of the tentacles,

surmounting a collaret of three or four rows of curved spindles. Each of the

triangular parts consists of four spindles, in pairs, enclosing acute angles point-

ing towards the distal end of the tentacle, on which small spicules are arranged

transversely. The axis is cylindrical. It is solid and of a dark brown colour

at the base, but hollow and pale yellow in the younger parts.

The spicules present the following types, with measurements length by

breadth in millimetres :

—

(a) Coencnchyma: (1) Scales, U-6 x 0-3
;
0-6 x 0-25

;
0-5 x 0-22

; O'O x 0-2
;

0-3 X 0-3.

(2) Scale-like forms with x-shaped marking in the

middle, 0-22 x OT ;
0-2 x 0-08.

(3) Thick warty spindles, 04 x 0-15
; 04 x 01 ;

0-22 X 0-08
; 22 x 06.

(h) Anthocodic^: Spiny spindles, 0-22 x 0-02
;
0-2 x 0-02.

(c) Tentacles : Small scales and irregular crosses with x-shaped marking,

01 X 0-075.

Several other specimens taken in the Andaman Sea, 53 fathoms, agree

in every way with the above species except in the spicules which are smaller, more

circular and more regularly disposed, forming a granular uniform layer.

Four beautiful colonies in the Wood-Mason Collection agree in detail with

the above species. The largest and most complete is 180 mm. in height and

90 mm. in maximum breadth. It is almost pure white in colour and presents

a beautiful tessellated structure. The verructe stand out from the coenen-

chyma as small domes. The coenenchyma is thick, especially in the smaller

branches ; consequently there is little variation in the diameter of the main

branches and twigs. Most of the secondary branches arise perpendicularly

but soon diverge to a direction almost parallel to the main branches which are

very much elongated.

Localities : Andaman Sea, 53 fathoms ; off Puri, Rocky Bank, 10 fathoms
;

off Ganjam Coast, 10 fathoms. Previously recorded from Trincomalee, Ceylon
;

deep water off Galle, Ceylon.

Acis indica, Thomson and Henderson.

To this species we refer a much damaged specimen 60 mm. in height and

60 mm. in maximum breadth. The main stem is broken near the base. The

branching is very sinuous, some of the branches being almost S-shaped. They
30
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arise mostly at right angles, but after a more or less sinuous course run sub-

parallel to the main stem. The specimen is paler in colour than the type and

the spicules are almost visible to the naked eye. In other respects the colony

agrees with the description given in the " Ceylon Pearl Oyster Fisheries Report ".

Locality : Andamans.

Acis pustulata, Wright and Studer.

Plate I. figs. 6 and 7 ; Plate IX. figs. 5a, .5b.

There is in the collection a magnificent, upright, robust colony 22 cm. high

and 25 cm. in maximum breadth. It is densely branched in one plane forming

an almost felt-like fan-shaped mass. It has been attached to a rock by a

claviform base PS cm. in diameter and 15 cm. in height. The main stem

measures (3 mm. in diameter near the base, it ascends to the top of the colony

where it diminishes to 1 mm., equal in thickness to the smaller twigs.

It is very sinuous, diverging at a distinct angle at the origin of all the

larger branches, and this is also a characteristic of the branches themselves.

It gives off" three large branches, the first at 2'5 cm., the second at 3"8 cm., and the

third at 5 cm. from the base. The average diameter of these branches is -t mm.
Two ascend to the top of the colony but the third is broken. They also give off

large sinuous branches, which, however, are few in number, and have an average

diameter of 3 mm. Innumerable small twig-bearing branches arise from the

main stem and larger branches and diverge in all directions, forming an intricate

maze. These vary in thickness from P5 mm. to 1 mm. and seldom overlap.

The two sides of the colony are quite distinct in appearance, the dorsal

being almost white, the ventral, polyp-bearing surface presenting a dotted

structure due to the brown polyps which stand out in relief from the otherwise

monotonous background.

The coenenchyma is thin on the main stem and is com])osed of a single

layer of scale-like plates very irregular in outline. They conform in shape to

the adjacent spicules but do not fit closely, so that each individual spicule can

be distinctly seen with the naked eye although much more minute than on the

younger portions. The genei'al appearance is that of an irregularly tessellated

pavement with somewhat circular tiles. In the upper part of the colony larger

and more rectangular plates ajjpear sparsely scattered over this fundamental

layer. On the smaller branches, quadrangular and elongated diamond-shaped

forms predominate, but there is also an inner layer of small rough spindles.

The circular forms again appear in greater abundance on the twigs where the

coenenchyma is much thicker and the scales more irregular. On the verrucse

two types of arrangement seem equally frequent. In the first type there

is the same tessellated structure as in the coenenchyma, but in the second
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rectangular forms appear to be set on edge so that the rough side is projecting,

thus presenting a more rugose appearance. When the verrucas are slightly

expanded a row of spicules is seen projecting around the opening, but when

contracted these Ht closely together and become hardly recognisable from one

another. A very characteristic feature about the crenenchyma is its deciduous

nature, the spicules coming off in coherent plates.

The polyps occur over three sides of the stem and branches, leaving one side

of the colony entirely free. They are separated by distances of about To mm. on

the larger branches, but on the twigs the bases merge into one another. They

are slightly cylindrical when open, but dome-like when closed, and measure

al^out 1 mm. in height and the same in diameter. The brown crenenchyma

appears between the loosely set spicules and makes them very conspicuous. In

a very few of the twigs polyps occur on the dorsal or otherwise bare surface, but

when this is the case few or none appear on the reverse side. The anthocodite

are completely retractile. There is a distinct sub-conical operculum formed of

eight pairs of longitudinally arranged spindles which extend to the base of the

tentacles, and a collaret composed of one or two rows of transversely disposed

curved .spicules. The spindles of the "points" are sub-parallel but diverge

slightly towards the collai'et.

The axis is horny and composed of longitudinal strands. It is very thick at

the base, measuring 5 5 mm. in diameter. It tapers to an almost hair-like fine-

ness in the twigs. It is very hard in the older parts, but soft and flexible in

the younger branches. The interior contains a soft, white, pulpy core.

The spicules show great diversity in shape so that only a few of the most

characteristic types can be noted. In general they may be termed scales or

plates. They are very rough and very irregular in outline. The colour is an

opaque white due probably to their extraordinary solidity and thickness. The

following are some of the types, with measurements in millimetres :—
(«) Irregular elongated plates, 2"2 x 0*5

;
1'5 x 0"5.

{//) Somewhat circular plates with rugged edges, 0'25 x 0*2
;
0'35 x 0'32.

(r) Irregular .scales, 0-5 x 0-25
;
0-9 x 0-4.

{d) Plates like " side view of a caterpillar," some with a projecting spine at

the upper edge of one end, 0"9 x 0"25
; 06 x 0"2.

(e) Numerous small rough spindles, from 0-35 x 0-05 and 03 x 0-03 to

01 2 X 001 5.

On the branches they are of the same types :

—

{(i) 0-9 X 0-3 up to 3 X 0-6.

{/j) 0-4 X 0-3
;
0-3 x 0-2

;
0-5 x 0-2.

(c) 0-6 X 0-5
;
0-8 x 04 ;

0-5 x 012 ;
0-4 x 022.

(d) 1-2 X 0-6.

{e) 0-3 X 005 ;
0-2 x O'Ol.
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The spindles of the authocodice are smooth and bent with a few warts on a

small part of the convex side ;
0-35 x 0-025 ;

0-3 x 0-02.

Locality: Andamans. Marine Survey. Previously recorded from Hyalouema-

ground, Japan.

Acis ulex, n. sp.

Plate I. figs. 2 and 5 ; Plate IX. figs. Ca, 6b, (3c.

Representing this species there is in the collection a beautiful dendriform

colony of a greyish colour, 8 cm. in height, 6 cm. and 5 cm. along the two dia-

meters. The main stem arises from a very much expanded base and attains a

height of 3'5 cm. where it measures 3"5 mm. in diameter, the basal measurement

being 6 mm. From this stem several small branches are given ofl' mostly at

right angles, curving slightly upwards and giving origin to branchlets which

diverge in all directions. At the end of the main stem five branches arise all

about one level. These curve outwards and then inwards forming elongated

arcs bounding a somewhat ovoidal central space. Branches arise on these and

all are directed outwards. The smaller twigs diverge in all directions so that

the whole colony reminds one forcibly of a well-developed " gooseberry-bush ".

The coenenchyma is thin and is composed of a single layer of opaque, white,

warty spindles or scales forming a sort of tessellated pavement-like structure,

each spicule being visible to the naked eye. They do not fit closely to-

gether so that the dark axis shows up in the " chinks " in contrast to the white

spicules. On the twigs the same types of spicules occur, but here they bear

long spines which present a very prickly surface.

The polyps are distributed all over the surface of the coenenchyma. They

are almost absent on the main stem, few in number on the larger branches,

abundant on the twigs. They are small and wart-like but have a rugose

appearance, due to the projecting spines of perpendicularly arranged spicules.

The anthocodife are not fully retractile. There is a well-developed ten-

tacular operculum based by a collaret of six or seven rows of curved warty

spindles. The arrangement of the spicules in the " points " of the operculum

is very indefinite, varying to a certain extent with the number which may be

anything between three and seven. Common types are (1) two enclosing an acute

angle with one at the base ; (2) two diverging at both ends but touching at the

middle, with one at the base
; (3) four arranged " en chevron," with two at the

base.

The axis is horny and cylindrical in form. It is very thick at the base

where it is black in colour. It tapers to a hair-like fineness at the tips of the

twigs where the colour is yellow.

The spicules of the coenenchyma present the following types, with measure-

ments in millimetres :

—
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{</) Spindles thickly beset with prickly Wcarts, l-lxO-l.'); 0-9 x 0-275; O'Sx

0"25
;
0'4 X 0-1. A few of these bear a smooth spine.

(b) Prickly scale-like forms, OG x 0-25
;
0:3x01;-).

{() Tri- or tetra-radiate forms with foliaceous expansion much indented:—
0'45xO-35

; foliaceous part 0"15.

0-4 x 0-3; „ „ 0-2.

{(/) Very irregularly branched scales with a few smooth spines, 0'5.5 x 0'35
;

0-4.-) X 0-45
;
0-45 x 035.

On the twigs the main types are :

—

(a) Si)indles with three or four spines sometimes bifurcated :

—

ri X 0"2
; spines O"! long.

0-9 X 0-18; „ 0-13 „

0-7 X 0-15; „ 012 „

(A) Scale-like forms with smooth spines on one side, warty spines on the

other :

—

1 X 0'5
; spines 01 long.

1-1 xO-B; „ 012 „

The spicules of the anthocodiaj are warty and spiny spindles, 0-28 x 0-03
;

0-25 x 0-2.

Locality : Andaman Sea, 79 fathoms. Marine Survey.

Acis rigida, n. sp. Plate IV. figs. 4 and 9.

A small complete colony growing on a detached piece of rock covered

with Polyzoa ; it is 55 mm. in height and 40 mm. in maximum breadth. The

branching is in one plane and quite irregular ; the younger branches and twigs

are very slender compared with the older portions. The branches arise at

varying angles and are markedly sinuous. The colour of the specimen is

crimson-red.

The axis is horny ; it is thick and hard in the older parts but soft and

collapsible in the twigs. The colour varies from yellow to almost white.

The cffinenchyma is packed with large scale-like irregularly disposed spicules

in the main stem and larger branches, but in the twigs they approximate more

nearly to spindle forms and are longitudinally arranged. They are so inter-

locked as to leave the surface comparatively level and pavement-like.

The polyps occur for the most part on three surfaces, leaving one aspect of

the colony free, but occasionally an intruding polyp breaks the symmetry. In

one or two places the polyps are crowded on this surface, but when this is the

case the reverse aspect is quite bare. The verrucre are small and wart-like and

are supported by spindle-shaped spicules disposed longitudinally and projecting

around the margin. They are about 075 mm. in height and the same in
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diameter. The authocodios are almost completely retractile and bear an oper-

culum consisting of eight groups of two to three spicules with no definite

arrangement. The polyps are white in colour.

The spicules of the coenenchyma are crimson in colour and are densely

covered with spinose warts ; those of the anthocodise are colourless and spiny.

The following are the chief types, with measurements length by breadth in

millimetres :

—

{a) Coenenchyma : Large scales, 2 x 0'8
;
1'2 x 0'6.

Small irregular discs, 0'3 x 0"15.

Forms approaching spindles, 1'8 x 03 ;
1'5 x 0*4.

Spindles, 2 x 0-25
; 1x0-2; 0-8 x OlS ;

0-6 x Ol.

Smaller spiny spindles, 0-3 x O'l ;
0-2 x 0'075.

(Ij) Anthocodiie : Spiny or slightly warty spindles, straight or " golf-club
"

shaped, Oo x 075 ; 2:3 x O'OG.

Locality : Andamans.

Another colony 150 mm. in length and 60 mm. in breadth is also branched

in one plane. The branching is vei-y irregular and the sinuous character of the

branches is a marked feature. The axis of the main stem is brown and hard,

and has a diameter of about 3 mm. ; it diminishes to an almost thread-like

fineness in the twigs where it is pale yellow and very soft and compressible.

The polyi^s are disposed more laterally than in the other specimen, but in many
cases they occur on three surfaces, leaving sometimes one surface, sometimes the

other, free, but never both. C'irripede galls occur on the branches and are

overgrown by polyp-bearing coenenchyma..

Locality ; Andamans.

GENUS ELASMOGORGIA, Wright and Studer.

Elasmogorgia filiformis, Wright and Studer.

To this species must be referred five long thread-like specimens. Unfortun-

ately only one can be regarded as complete, the remainder being broken at

one or other of the ends.

The perfect specimen is 270 mm. in length and 1 mm. in diameter, and

is attached to a shell. It bears a short branch, 28 mm. long, at a distance of 40

mm. from the base. The others are all simple and have a length of 260, 240,

160 and 100 mm. resjjectively.

The diameter scarcely varies in any of them except near the growing point

of the colony where it is slightly club-shaped.

The coenenchyma is thin and is built up of long, slender, slightly warty

spindles arranged longitudinally. On the greater part of the surface it is level,
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but ill several places—in one fragment especially—-the spicules are grouped so

as to form ridges and furrows, the axis being visible in the depressions.

The axis is horny and is composed of strands which give it an interrupted

sheen when viewed with reflected light. It is very soft and collapses when
sharply bent across, owing to the i)resence of a white, soft, pulpy core. It is

black at the base, passing through a golden brown to a horny yellow at the

tip.

The verrucas are disposed in a sinuous row on one side but sometimes diverge

so as to appear as if originating on two aspects. They stand perpendicularly

and form slightly flattened cones. The largest are lo mm. in breadth and

1 mm. in height. The distance between the verrucre is by no means constant.

The average is about 2 mm., but in some places they are 5 mm. apart, while in

others their bases almost merge.

On the majority, the spicules are arranged pointing to the oral region, but

by transitional stages they come to surround the verrucas circumferentially. In

some cases they are arranged in eight groups forming eight projections over the

retracted polyps.

The anthocodi;x^ are wholly retractile, and when the tentacles are infolded

there appears a quasi-operculum formed of eight irregular triangles of spindles.

These extend to the bases of the tentacles on which the spicules are arranged

transversely.

The spicules of the coenenchyma and verrucpe are slightly warty spindles

which taper in a marked degree. Those of the operculum are beset with simple

spines. In length they have a fairly large compass. The following are some

of the measurements in millimetres : 0-85 x 009 ;
0-<j x 0-06

; 04 x O'Oo. The

spicules on the tentacles measure 01 x 0-02. The following points of difference

from the type specimen may be noted :

—

(it) In the " Challenger "-form the spicules are shorter and have much
blunter ends, being also thicker in comparison to the length, e.[/., 0"62 mm. x 0'13

mm., as compared with 0"85 mm. x 009 mm. They also bear more numerous

warts.

(/>) The disposition of the verructe in two rows is not so marked in our

specimens.

(c) Wright and Studer describe the position of the spicules on the verrucse

as circumferential while their figure depicts them as longitudinal. Both

arrangements are to be seen on one colony.

Locality : Ganjam Coast, 28-30 fathoms.

Previously recorded from Arafura Sea, south of Papua, 28 fathoms.

Another specimen from the Arakan Coast, 1:3 fathoms, is 150 mm. in

length and bears a long slender branch. The polyps, though predominantly on

two surfaces, nevertheless show a marked tendency to a unilateral orientation.
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The architecture of the verruc?e and polyps and the nature of the spiculation

agree closely with the preceding example.

Elasmogorgia flexilis, Hickson.

Belonging to this species there'is a slender slightly branched colony 330 mm.

long from which three branches arise in an alternate manner. Two of these

again bear a secondary branch. The longest of the main branches measures

190 mm. All are elongated, filiform and very flexible. The general colour of

the colony is a creamy-white.

The ccenenchyma is thin, and is composed of slightly ovoid spicules

arranged irregularly. In the verrucaj the spicules are more slender and dis-

})osed longitudinally.

The polyps are scattered over the whole surface on the lower portion, but

near the ends of the branches they occur in a single row on each side, separated

by two bare spaces where the black axis appears through the ccenenchyma. The

verrucse are small and compressed, slightly cylindrical when expanded, wart-like

when closed. Their bases merge into one another and give an undulating

appearance. They are I'To mm. long, 1-25 mm. broad and 1 mm. in height.

The anthocodiine are completely retractile ; there is a definite operculum formed

by long warty spindles which extend to the base of the tentacles forming eight

triangular points. The disposition of the spicules in the points is not always

the same. Sometimes they are arranged "en chevron" but more often irre-

gularly ; several short bent spicules always form the base and so constitute

an indefinite collaret.

The axis is black in colour with a brownish tint. It is composed of longi-

tudinal horny strands and is very thin and flexible.

The spicules have the following measurements in millimetres :

—

(a) Warty ovoid forms, 0-21 x 0175 ; 0*175 x 0125. These gradually merge

into

—

(/;) Types tapering to one end, 0"3 x 0125 ;
0"3 x 0"15

; eventually appearing

(c) Club-like, 0*225 x 01 ; 015 x 0075.

{(l) There are also warty spindles, 0*22 x 0*05
;
0*2 x 01 ;

0-2 x 0-05.

(e) Quadri-radiates with x-shaped marking, 0*12 x O'OfJ ;
0"1 x 0-09.

(./) Spiny spindles of anthocodiie, 0*3 x 004 ;
0*21 x 0*03

;
0*2 x 0*03

;

OlS X 002.

The largest spicules in the type specimen rarely exceeded 0*2 mm., but

0"3 mm. is by no means an uncommon measurement in our specimen, otherwise

it agrees in detail with Hickson's description.

Locality : Andamans.

Previously recoi^ded from Suvadiva, 20 fathoms, also 37 fathoms.
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GENUS MURICELLA, VerriU.

This genus was established by Verrill (" Trans. Connect. Acad.," vol. i.

1S<59, p. 450) for the following species of Miiricea : M. flexiiom, Kolliker ; M.

iiitida, Kolliker; M. //nino.^n, Kolliker, and M. tuherriilata, Kolliker. To this

list must also be added M. nmhraticokles, Studer, although this form shows

affinities to Acis. Since that time the following species have been added : M.

tenevn, Ridley ; M. perrainoxa, Ridley ; M. purpurea, Whitelegge ; M. crassa,

Wright and Studer ; M. romplanatd, Wright and Studer ; M. gracilis, Wright

and Studer; M. Jiexilis, Hiles ; M. r((mosa, Thomson and Henderson (
= iW.

ceyloneiixis, Thomson and Henderson) ; M. hen/jah'i/sis, Thomson and Henderson
;

M. rubra, Thomson ; M. rubra, Thomson, var. robusta nov. We must now add

two more

—

M. arborea, n. sp., and M. robusta, n. sp.

The following is an emended diagnosis of the genus : Colony branched

mainly in one plane with or without anastomosis ; coenenchyma generally thin,

usually with an inner layer of small and an outer discontinuous layer of

larger spicules ; the verruca? are short, subconical or wart-like and usually arise

at right angles from their bases ; the axis is horny and sometimes chambered, it

may be thin and slender or hard and almost inflexible ; the spicules of the

ccenenchyma are long warty spindles, shorter forms occur in the verrucpe where

they are generally arranged longitudinally in eight bundles with eight project-

ing teeth, but sometimes transversely, obliquely or "en chevron "
; the antho-

codiae are completely retractile ; the tentacular operculum is usually fairly well

developed, consisting of a "crown and points".

For a classification of the species we find no character or characters so abso-

lutely constant as to afford a basis on which groups might be formed, but it may
be useful to discuss, in a general way, the chief points of generic importance.

{a) Branching.—In this connection it is noteworthy that all the species with

one exception, viz., M. arborea, n. sp., are branched in one plane ; in the latter

the twigs arise in four directions, i.e., in two planes at right angles to one

another; in some species, however, e.g., M. complanata, Wright and Studer,

small twigs arise from the plane of ramification on one surface, a fact which

might probably be explained by a study of habitat. The angle of origin of the

branches though not absolutely definite is yet fairly important ; it seems almost

constant in certain species, e.g., the angle is (1) acute in M. nitida, Verrill
; (2)

about 45° in M. complanata, Wright and Studer; (3) approximately a right angle

in M. umbratiroidcs, Studer ; M. gracilis, Wright and Studer ; M. ra/nosa,

Thomson and Henderson, and M. arborea, n. sp. In M. rubra, Thomson, the

angle of origin varies from 30° to 90° and cannot be relied upon.

Anastomosis has been recorded for M. umbraticoides, Studer, and M.

ramosa, Thomson and Henderson, but is not constant even in one species.

31
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(h) Axis.—The axis is horn)^ and in most cases slender and flexible, e.ff.,

M. gracilis, Wright and Studer ; M. crassa, Wright and Studer, and 31. flexilis,

Hiles ; but in M. ramosa, Thomson and Henderson, especially in the older

parts, it is very hard and rigid. It is sometimes chambered in the younger

portions and is faintly striated in M. hengaleims, Thomson and Henderson.

Typically it is cylindrical, but in the older parts of M. rubra, Thomson, M.

complanata , Wright and Studer, and M. flerilis, Hiles, it is flattened in the

plane of branching, while in M. ramosa, Thomson and Henderson, the flatten-

ing takes place in the plane perpendicular to that of ramification.

(r) Cdenenchyma.—In most cases the coenenchyma is thin and transparent

;

it contains a single layer of spicules, or an inner continuous layer of small

spicules and an outer discontinuous layer of larger spicules arranged longitudin-

ally. In M. crassa, Wright and Studer, it is thick and dense and contains

several layers of spicules, being in some places twice as thick as the axis. In

M. umbraticoides, Studer, it is thin ; in M. tenera, Eidley, thin and paper-like
;

in M. rubra, Thomson, it is thin and almost smooth. In M. [iracilis, Wright

and Studer, it is comparatively thick but fairly even, while in M. beiigalensis,

Thomson and Henderson, it is thick and rough. In M. ramosa, Thomson and

Henderson, it is thin, almost transparent and very rugose, while in M. arborea,

n. sp., it is thick and very irregular in contour. The nature of the surface is

often characteristic, as may be seen by contrasting that in M. rubra, Thomson,

and M. purpurea, Whitelegge, with that in M. ramosa, Thomson and Henderson,

and M. arborea, n. sp. Another noteworthy feature is that while the spicules

in the younger branches and twigs are often very large and longitudinally

arranged, those in the main stem and larger branches are much smaller and

show no definite arrangement. This is most noticeable in M. raino.'^a, Thomson

and Henderson, M. rubra, Thomson, and M. arborea, n. sp. The fact must

be borne in mind in identifying a species from a fragmentary portion of a colony.

(d) Polyps.—The disposition of the polyps shows considerable diversity.

In the majority of the species, especially on the twigs, they are arranged on the

lateral surfaces, but in M. complanata, Wright and Studer, they occur on three

surfaces. In M. ramosa, Thomson and Henderson, they arise on the surface of

the main stem and larger branches in some specimens, while in others this

surface is quite bare ; on the twigs they are lateral and sub-alternate. In M.

nitida, Verrill, they occur mainly on one surface, while in M. tenera, Kidley, and

M. perramosa, Wright and Studer, they are lateral and alternate. In M.

gracilis, Wright and Studer, and M. crassa, Wright and Studer, they are dis-

posed spirally on the thickened ends of the branches. The ends of the twigs

are generally occupied by two almost opposite polyps with between them a

small projection consisting of the tip of the axis covered by canienchyma, e.g.,

M. tenera, Eidley, M. flejcilis, Hiles, M. purpurea, Whitelegge, and M. arborea,



243

n. sp., but ill M. rra.9sa, Wright and Studer, the end is occupied by three polyps

—the terminal expression of a spiral arrangement.

(e) Verruca'.—The verrucas are mostly sub-conical, but in M. perramosa,

Wright and Studer, they are hemispherical, and in M. arborea, n. sp., they are

cylindrical with a terminal dome ; and while those of the twigs of M. ramosa,

Thomson and Henderson, are typical, those of the main stem and branches are

small and wart-like. They generally stand at right angles to the axis and are

sometimes flattened in the plane of ramification, e.g., M. rubra, Thomson, and

also markedly elongated in the direction of the axis, e.g., M. purpurea, White-

legge, and M. rubra, Thomson, var. robusta. The armature consists of spicules

similar to those of the ccenenchyma, but smaller and arranged for the most part

longitudinally. In M. nitida, Verrill, they are upi'ight or obli(j[ue ; in M. teiwra,

KidJey, they are upright or transverse; in M. purpurea, Whitelegge, they

are in eight indistinct bundles, while in M. crassa, Wright and Studer, they

are in eight bands of two rows. In the majority, however, they are dis-

posed in eight groups with eight projecting teeth, e.g., M. perramosa, Wright

and Studer, M. nnnplanata, Wright and Studer, M. ramom, Thomson and

Henderson, etc., while in M. arborea, n. sp., near the base they are transverse

but higher up in eight bands of pairs " en chevron," the angle gradually di-

minishing until generally a single pair projects from each band at the margin.

(/) Anthoeodice.—The anthocodite are completely retractile and there is

generally a fairly definite tentacular operculum which, however, is hidden when

the verructe are closed. The operculum con.sists of a "crown" and "points"

but the number and arrangement of the spicules varies in the different species.

In M. perramosa, AVright and Studer, and M. crassa, Wright and Studer, it is

very poorly developed, in the latter consisting of a single pair on each tentacle ;

in M. complanata, Wright and Studer, the " crown " or collaret is very indefinite
;

in M. gracilis, Wright and Studer, it is almost horizontal and consists of two or

three spicules on the tentacles ; in M. bengalensis, Thomson and Henderson,

the collaret consists of one or two rows with a pair on each tentacle ; it is fairly

definite in M. tenera, Ridley, and well developed in M. nitida, Verrill ; in M.

rubra, Thomson, the collaret consists of two or three rows with four pairs " en

chevron " at the base of each tentacle, and in M. ramosa, Thomson and Hender-

son, it is high and dome-like with five rows in the collaret and eight pairs " en

chevron " on the tentacles ; in M. arborea, n. sp., there is no definite " crown

and points," but there are abundant spicules on the aboral surface of the

tentacles. In addition to an operculum, spicules arranged longitudinally occur

on the aboral surface of the tentacles in many species.

(jj) Spicules.—These are typically warty spindles, straight, curved or S-

shaped. In some, e.g., M. tenera, Ridley, they are densely covered with papillose

warts, but in M. flexilis, Hiles, the warts are few and more or less rounded.
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The maximum length varies greatly in the different species, e.g., uxM. gracilis,

Wright and Studer, 0'46 mm., in M. umbraticoides, Studer, 0-6 mm., in TV/, flexilis,

Hiles, 1"105 mm., in M. complwnala, Wright and Studer, 1-25 mm., in M. nitida,

Verrill, 2 mm., in M. arborea, n. sp., 3 "5 mm., in M. ranio.m, Thomson and

Henderson, 4-5 mm., and in M. imrpurea, Whitelegge, 5'5 mm. Smaller forms

occur in the verruca?, the inner layer of the ccenenchyma, and in the tentacular

operculum. In addition to these spindles tri- and quadri-radiate forms occur

in M. (•ras^a, Wright and Studer, and club-shaped types in the verructij of M.

gradlis, Wright and Studer. In M. ambratlcoides, Studer, the outer spicules

are very broad and have the warts developed mainly on one side and are some-

w^hat scale-like, while in M. arborea, n. sp., many of the spindles have a median

constriction and a slight swelling on either side of this.

Geographical distribi(tion.—All the species hitherto described are Indo-

Pacific, thus :

—

North Pacific Ocean : {a) offJapan : M. nitida, M. complanata, M. perramosa.

South Pacific Ocean : {a) off Queensland : M. tenera.

(b) Funafuti : M. jxirpurea, M. flexilis.

[e) Arafura Sea : M. umbraticoides, M. crassa, M.

tenera.

Indian Ocean : (</) Mauritius : M. perramosa.

{b) Bay of Bengal : M. complanata, M. ramosa, M. rubra,

M. bengalensis.

(c) Ceylon Seas : M. nitida, M. complanata, M. ramosa,

M. rubra, M. arborea.

(d) Persian Gulf : M. ramosa.

Bathymetrical distributiott.—All are found in comparatively shallow water

except M. nitida and M. perramosa which were dredged from a depth of 345

fathoms. Other depths : M. umbraticoides, 49 fathoms ; M. tenera, 14-20

fathoms ; M. perramosa, 90 fathoms ; M. gracilis, 16-20 fathoms ; M. ramosa,

48-49 fathoms; M. rubra, 18 fathoms; M. bengalensis, 88 fathoms; and M.

arborea, 13 fathoms.

The following abbreviated descriptions recapitulate the characters essential

for the identification of species.

Muricella wnbraticoides, Studer.

Muricea umbraticoides, Studer. " Uebersicht der Anthozoa Alcyonaria der

Gazelle," " Monatsber. Akad. Wiss. Berlin," Taf. III. fig. 16 a, b, 1878, p. 650.

Muricella umbraticoides, Wright and Studer. " ' Challenger ' Report," vol.

xxxi. p. 124.

Colony branched in one plane ; branches arise at almost right angles and
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rarely anastomose ; terminal branches short and often club-shaped at the end.

Coenenchyma thin, with xiiudl warty spindles with lonrts hirgcr on one side than

on the other. In the superficial layer they lie apposed in pavement-like fashion,

and among them are smaller warty spindles : these also cover the verrucfB.

Verrueiv short, arising at right angles to the stem, with circular apertures with

eight lobes. The dimensions of the spindles, length and breadth in millimetres,

are :

—

{a) Large, 06 x 0-3
; 05 x OS ;

0-3 x 01.

{h) Small, 0-25 x 0-07
;
0-23 x 0-07

;
0-2 x 0-04.

The axis is horny and blackish-brown in colour. The colour of the cortex

is greyish-white.

Localities : Arafura Sea, South of Papua, 49 fathoms, Wright and

Studer.

MuriceUa nitida, Verrill.

M. niiida, Verrill. " Amer. Journ. Sci. Arts," xlv. (1.S08), p. 412.

M. nitida, Wright and Studer. " ' Challenger ' Report," vol. xxxi. p. 129.

M. idtida, Thomson and Henderson. " Ceylon Pearl Oyster Fisheries,"

Alcyonaria—Report XX. Roy. Soc, p. 302, 1905.

Branched closely and flattened in one plane ; branches oeeur iip to the Jifth

order at acute amiles ; all the liranches and twigs remain of nearly the same

diameter throughout. On the stem and branches the />«////« occur niainly on one

surface oftlie colony, but more abundantly towards the margin ; on terminal twigs

laterally about 2 mm. apart. Verrucfe truncated cones, diameter at base and

height about 1 mm. ; usually at right angles, but near the apex obliquely towards

the stem. Tentacular operculum a bright yellow low cone within the verruca,

consisting of eight triangular groups of three spicules and a well-developed

collaret. Spicules of verruca^ upright or oblique. Spicules (1) ccenenchyma

—

spindles curved or S-shaped, covered with spinose warts, 2 mm. x 0"13 mm. to 1

mm. X 0"125 mm.
; (2) verrucre—spindles, 0"8 mm. x 0"125 mm., 1 mm. x 0"125

mm. ; (3) tentacular operculum—spiny spindles, 0"30 mm. x 01)5 mm.
; (4)

collaret—curved spiny spindles, 075 mm. x 0'075 mm. Axis horny, flexible,

brown to yellowish. Colour—shining coral-red with tentacular operculum yellow.

Localities : Hyalonema-ground, off Japan, 345 fathoms ; Ceyloii Seas.

MuriceUa tenera, Ridley.

M. tenera, Ridley. " Zool. Coll. of the ' Alert,' " p. 335. Plate XXXVI. 4 figs.

M. tenera, Wright and Studer. " ' Challenger ' Report," vol. xxxi. p. 124.

M. tenera, Hiles. " Gorgonacean Corals from Funafuti," P.Z.S., p. 50, 1899.

Branching erect, approximately in one i^lane ; branches pinnate, sub-

alternate ; main stem and larger branches flattened in the plane of ramification.
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Coenencliyma thin, and jKiper-like, level but .^lightly rough, semi-transparent.

VerrucEe in two lateral series, alternate, and alternately directed to front and

back. Twigs terminate in two opposite polyps. Verructie, large upright trun-

cated cones 1 mm. in height with eight triangular teeth. In Ridley's specimen

the spicules were arranged perpendicularly, but in the " Challenger " form they

were disposed in horizontal rows. Oral region protected by a covering formed

by the spicules on the basal portions of the tentacles. Spicules—spindles straight

or curved, densely rorered with closely-set rough warts

:

—
{a) Coenenchyma, 1 mm. x 0'178 mm.
{h) Verrucse, \i> mm. x 0'28 mm. ;

0-9 mm. x 0'14 mm.
(c) Polyps, 0"35 mm. x 0*07 mm.
Locality : Port Molle, Queensland, 14-20 fathoms ; off the Ki Islands, south

of Papua, 140 fathoms.

Muricella perramosa, Ridley.

M. iwrramosa, Ridley. " Ann. Mag. Nat. Hist." Ser. 5, vol. x. p. 128, 1882.

M. perramosa, Wright and Studer. " ' Challenger ' Report," vol. xxxi. p. 126.

Branched in one plane, tei'y slender. Coenenchyma thin. VerruCcC hemi-

spherical, sometimes elongated in the direction of the long axis of the branch ;

on all parts oj the stem and brandies ; on two sides on the twigs ,• height and basal

diameter, 0'5 mm. ; 1 ium. apart. Spicules on the verrucas arranged in eight

groups prolonged into eight teeth. Tentacular operculum often sunk into the

mouth of the calyx. Spicules :

—

{a) Coenenchyma : (1) Spindles densely covered with prominent tubercles

terminally swollen and roughened, 17 mm. x 0'145

mm. ; 1 mm. x 0'18 mm. ; 042 mm. x 0053 mm.

(2) Irregular linear, 0"12 mm. to 014 mm. x 0"07 mm.

(/>) Verrucffi—sub-fusiform with small warts, 0"28 mm. x 0'038 mm.
(c) Tentacular operculum—spindles, 0265 mm. x 0025 mm. ;

0"2 mm. x

0"05 mm.
Colour (1) carmine-red with white tentacular operculum ; (2) brick-red with

yellowish tentacular operculum.

Localities : Hyalonema-ground, off Japan, 345 fathoms ; Mauritius, 90

fathoms.

Muricella purpurea, Whitelegge.

M. purpurea, Whitelegge. " Alcyonaria of Funafuti," " Mem. Aus. Mus.,"

p. 315, 1897. Plate XVII. figs. 26-29.

Colony erect, branched in one plane. Branches arise perp)endicularly, then

bend upwards. Coenenchyma thin on stem and branches, thicker on twigs.

Spicules curved and twisted embracing the stem ; the general arrangement is
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longitudinal, but interlacing occurs. Polyps confined to one surface ; they are

alternate or opposite, and arise at right angles from the front and sides of the

stem and branches, but occasional polyps on the older parts interrupt the other-

wise continuous bare space. They are conical and arise between large spicu/es

;

height, 0-8 mm. ; diameter at base, 0'8 to 1 mm. ; diameter at tip, 0'4 to 07
mm. Two polyps occur on opposite sides of the tips of the twigs. The spicules

on the verrucce are in indistinct bundles. There is an operculum consisting of

eight triangular points surmounting a definite collaret. The spicules are mostly

warty spindles ; they are light to dark red, and have the following measurements

in millimetres :

—

(a) C'oenenchyma, 5-5 x 0'3 to 1 x -15.

(b) Verruca?, 06 x 015 to 03 x 0-05.

(f) Collaret, 0-3 x 0-03.

(d) Points, club-shaped and spiny, 015 x 002.

(e) Tentacles, slightly curved with few spines, 01 x O'Ol.

Axis horny, brownish-yellow at base. Colour of colony in spirit—dark

purplish-red.

Locality : Funafuti.

Muricella crassa, Wright and Studer.

31. crassa, Wright and Studer. " ' Challenger' Report," vol. xxxi. p. 131.

Colony branched in one plane ; branches and twigs thickened at apex with

three polyps pointing in three directions. Crjenenchyma thick, containing

several layers of spicules. Polyps bluntly conical, arranged in irregular spirals,

and standing vertically at intervals of 1 to 1 5 mm. Calyces with a single layer

of spicules disposed in eight bands of two rows and terminating in eight teeth.

Operculum consists of a single converging pair at the base of each tentacle
;

small spicules also lie on the distal portion of the tentacles. Spicules :

—

(a) Outer layer : warty spindles usually curved, 1'2 mm. x 01 mm. ;
0"9 mm.

X 0'125 mm.
(b) Inner layers : Spindles, also fri- and quadri-radiate forms.

{c) Calyx : .spindles, 0'9 mm. x O'l mm.
(r/) Operculum : spindles, 0-43 mm. x 004 mm.

[e) Tentacles : spindles, 0'2 x 0'05 and less.

Axis horny, flexible, brown, relatively thin and weak, being 1 mm. thick in

twigs of 5 mm. diameter. Colour—greyish-white.

Locality :
" Challenger" Station 190 ; Arafura Sea, 49 fathoms.

Muricella complanata, Wright and Studer.

M. complanata, Wright and Studer. " ' Challenger ' Eeport," vol. xxxi.

p. 125.
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M. complanata, Thomson and Henderson. " Ceylon Pearl Oyster Fisheries,"

Alcyonaria—Report XX. Roy. Soc., p. 303, 1905.

Branched in one plane ; branches arise at 45°, secondaries come off straight

;

stem and branches flattened in plane of ramification. Coenenchyma rela-

tively thick, not transparent, consisting of one layer or at most two layers.

Verruca^, truncated cones standing at right angles ; they alternate on the sides

of the stem and branches and are somewhat narrowed in the plane of branching.

The spicules are arranged in eight groups and form eight teeth around the oral

opening. The tentacular operculum shows an "en chevron" arrangement;

collaret feebly developed. Axis thin, horny, flexible, black to yellowish. The

spicules are densely covered with prickly warts. In the centre the warts are at

right angles, but towards the ends they are directed to the apex.

{a) Coenenchyma, 1'25 mm. x 0'25 mm. to 0'94 mm. x 0'12 mm.
{h) Calyx, 0-63 mm. x Ol mm. to 0-43 mm. x 0-12 mm.

(c) Operculum, 0'41 mm. x 005 mm. to 0"28 mm. x 0'09.

The colour scheme is very varied (see description).

Localities : Ht/alonema-ground, off Japan, 345 fathoms ; west of Periya

Paar ; Gulf of Manaar, West Coast of Ceylon ; Andamans.

Muricella fteMlis, Hiles.

M. flexilis, Hiles. " Gorgonacean Corals from Funafuti," " Proc. Zool.

Soc," p. 49, 1899. Plate III. figs. 1 and 2.

Vert/ slender ; branched in one plane ; branches slightly flattened in the

plane of ramification. Twigs terminate in a small flat expansion consisting of

two lateral polyps close to the apex.

Coenenchyma very thin, the brown axis appearing through it.

Verrucge lateral, 0"9 mm. in height and 0'8 mm. in basal diameter.

Polyps only partially retracted.

Spicules small, spindle-shaped, with warts not thieUii flaeed \ 1105 mm. x

0-09 mm. ;
0-83 mm. x 0-073 mm. ;

0-18 mm. x 0-027 mm.
Colour—dirty white.

Locality : Funafuti, 40-71 fathoms.

Muricella, gracilis, Wright and Studer.

M. (jraeilis, Wright and Studer. " ' Challenger' Report," vol. xxxi. p. 129.

Delicate thin stem from which branches arise at moderate intervals at right

angles ; stem and branches slightly thickened at apex ; ccenenchyma thick.

Verrucas on stem and In^anches on two sides in alternate roirs ; on the thickened

ends of the branches spirally around the whole perijyliery. Verrucas low, scarcely

projecting above the coenenchyma ; basal diameter, O'S mm. ; eight teeth project
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around the oral cavity. Tentacular operculum almof^t Jwrizontal, consisting of

(iiil/i '2 or o spicules on tin' tcntucles ; does not fill the mouth of the verruca.

Spicules :

—

{a) Crenenehyma—small spindles, curved, rarely straight, frequently club-

shaped, covered with warts which are sometimes branched, 0"46 mm. x O'Oo mm.,

Uo mm. X 1 2 mm.
{h) Verrucre^club-shaped, spinose, arranged longitudinally, 0"3 mm. x 0033

mm., {V'l nun. x 0"03 mm.
Axis thin, horny, flexible, brown.

Colour—coenenchyma and verrucfe, coral red; tentacular operculum, whitish.

Locality : Admiralty Islands, 16-20 fathoms.

MurireUa ramosa, Thomson and Henderson.

M. rariiosd, Thomson and Henderson. " Ceylon Pearl Oyster Fisheries,"

Alcyonaria—Report XX. Roy. Soc, p. 301, 1905.

= M. cetjlonensis, Thomson and Henderson, op. rit., p. 302.

Colony branched in one plane, with or without anastomosis ; branches and

twigs opposite or alternate, arising almost at right angles. Coenenchyma thin

and composed of warty spindles, straight, curved, or S-shaped, which often

stretch between two polyps. VerruCce snvdl, standing perpendicularly, and

disposed in short spirals or more often laterally ; the base is surrounded by a

number of horizontally disposed spindles, but the verruca proper is formed of

longitudinally arranged spindles of the same type as in the crenenchyma.

The tentacular operculum is well developed and domedike ; it consists of a

collar of about five transverse rows and eight points, each point consisting

of about ekikt spindles arranged "en chevron". The axis is black in colour

in the older parts, but in the twigs it assumes a pale yellow tint ; it is fiat-

tened markedly in the plane perpendicular to that of raniijication., but in some

places the flattening is in the plane of ramification. The spicules are spindles,

straight, curved, or S-shaped, covered with numerous rough warts.

The following are measurements length by breadth in millimetres : 3'5 x 0'3
;

2-1 X 0-2(J ; 1(5 X 0-2
; 13 x 02 ; 09 x 016 ; 025 x 0-06

; 01 x 002L The large

spicules on some colonies may attain a length of 4'5 mm.
It seems to us that M. cei/lo?iensis must be merged in M. ramosa.

Localities : Gulf of Manaar, off Galle and onwards up West Coast of

Ceylon.

Muricella hengalensis, Thomson and Henderson.

M.bengalensis, Thomson and Henderson. "Alcyonaria of Indian Ocean,"

Part I. (1906), p. 78, Plate I. fig. 8, and VIIL fig. 2.

Branched in one plane ; branches almost regularly alternate. Coenenchyma
32
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thick and rough ; it contains large, rather broad irregular spindles, 2"8 mm. x 0'3

mm., 2 mm. x 0'4 mm. and 0"36 mm. x 007. The verructe are steep truncate

cones with projecting points around the apex ; the spicules are arranged longi-

tudinally. The polyps arise in a steep spiral or are irregularly alternate on the

lateral surfaces of the twigs. The collaret consists of one or tiro rows, and

standing upon this are the eight points each containing tiro spindles forming

a triangle with the collaret ; on the aboral surface of the tentacles there is a band

o/longit/fdinalli/ arranged colourless spicules, 01 to 0'15 mm. in length and 0'02 mm.

in breadth ; in some this definite arrangement is not so visible. The axis is

horny with ?i faintly striated surface. The colour is rose-red.

Localities : Andamans ; Bay of Bengal, 88 fathoms.

Muricella rubra, Thomson.

/M. rubra, Thomson. "Ceylon Pearl Oyster Fisheries." Supplementary

Rq/ rp, XXVIIL, Alcyonaria—Appendix, Roy. Soc, 1905, p. 179.

Branching irregular in one plane ; branches arise at varying angles and

bend in all directions. There is a re?-y marked/fattening of the stem and larger

branches in the plane of ramification. The ccenenchyma is fairly thin and eren ;

in the younger portions the spicules are larger and arranged more longitudinally

than in the main stem and larger branches. The axis is horny and slightly

flexible, brown at the base fading to yellow in the twigs. The verrucfe are

small truncated cones embedded in the coenenchynia. In some specimens the

main stem and large branches are devoid of polyps, in others they are irregularly

covered with them ; on the secondary branches they occur all round, while in

the twigs they are sub-alternate on the lateral surfaces. Tentacular operculum

feeble ; collaret of two or three rows, points of ahout four spicules " en chevron ".

The spicules of the verrucfe are smaller than those of the ccenenchyma. In

some they are disposed in eight groups, in others this is not so marked.

Locality : Ceylon Seas, Andamans, off Ganjam Coast, 18 fathoms.

Species of Muricella in this Collection.

Muricella complanata, Wright and Studer.

Plate V. figs. 10a and 10b.

Belonging to this species there are two complete colonies each with a basal

disc of attachment. The larger specimen is 80 mm. in height and 100 mm. in

maximum breadth ; the general colour is rose-pink, but the verrucie and polyps

are pale yellow ; the smaller is 70 mm. in height and 95 mm. in breadth ; it is

purplish-red with yellow polyps. In both cases the spicules are darker in

colour towards the base. The branching is predominantly in one plane, but an
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occasional twig directed towards a third aspect breaks the distinctly bilateral

symmetry. The main stem and branches are cylindrical but the twigs are

slightly flattened in the plane of ramification. The coenenchyma is moderately

thick and almost level ; in some places it consists of a single layer of spicules,

but in others there is an iimer layer of small and an outer of larger spindles.

The verruc;e are distinct, having a basal diameter and height of about 1 mm.
;

they are sub-conical and elongated in the direction of the axis. The spicules

are arranged longitudinally and are smaller than in the coenenchyma. There

is a hint of an arrangement in eight groups with eight projecting points. The

tentacular opei'culum is distinctly developed ; at the base there is a marked
" en chevron " arrangement, but this is not so noticeable further up, so that when

much contracted it presents the appearance of a sheaf of spicules irregularly

disposed ; the collaret consists of two or three rows of slightly interlocking,

transversely arranged, curved spindles.

The polyps occur in the older parts on three surfaces, but in the younger

twigs an alternate arrangement seems to predominate ; in the pink specimen

they sometimes arise on the fourth surface. They stand almost at right angles,

Init seem to be directed alternately towards the flattened aspects of the colony.

The ends of the twigs are occupied by two almost opposite polyps.

As in other species of Muricella, e.g. M. ramosa, there is a great difference

in the size of the spicules on the main stem and on the younger branches. The

longitudinal arrangement also, so definite in the twigs, is often lost sight of in

the older parts.

In both specimens cirripede galls occur, overgrown by polyp-bearing

coenenchyma.

The measurements of the spicules are almost the same as those given by

Wright and Studer for the " Challenger " specimen.

The great variety of colour occurring in this species is very marked. The

" Challenger " type specimens were pale rose with yellowish calyces ; one from

Ceylon had a violet tint with yellow polyps and verrucce, while another violet

specimen had rose-red spicules on the tentacles ; of the " Investigator " forms one

is rose-pink with yellow polyps, the other is purple-red with yellow polyps.

Locality : Andamans.

Several other small colonies and fragments occur from the Andamans,

Laccadives, 30-50 fathoms, and Arakan Coast, 13 fathoms. The following

colour schemes occur: (1) White. (2) Pink with pale yellow polyps. (3) Red

with pale yellow polyps. (4) Violet with white polyps. (5) Purplish with yellow

to wh ite polyps.

The Wood-Mason Collection contains two beautiful small specimens, one

purplish-red, the other creamy-white, which we have no hesitation in referring

to this species. The former is 95 mm. high and 45 mm. broad, while the latter
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is 135 mm. in height and 65 mm. in breadth. The smaller colony bears

numerous cirripede galls ; these are completely overgrown by the coenenchyma,

and from the overgrowth numerous polyps arise. The /rnihocodiie are white.

In the larger colony the spicules are not so regular as in the smaller

as to size, arrangement or distribution ; they stand out markedly from the

coenenchyma.

Muricella ramosa, Thomson and Henderson.

= M. Geylonensis, Thomson and Henderson (1905).

In the collection there are a great number of colonies which undoubtedly

belong to this species. Many of the characters are so variable that by means

of a comparative study we have been enabled to find transitions which taken

together connect this species with M. rei/h)U'/isis so that we cannot regard

the latter as a valid species.

The branching as in most other species of this genus is in one plane ; the

branches arise generally at about right angles and seldom deviate from their

original direction. In the majority of the specimens anastomosis is very abun-

dant, in others it is scarce, while in several it is entirely absent, so that we

cannot regard this as a character of specific moment, in fact we find that it

depends largely on the closeness of the branching and no doubt also on the

habitat. The axis is black and very hard in the older parts, yellow and more

slender in the twigs, but on the whole the colony is very rigid. In the main

stem and larger branches the axis is very much flattened in a plane perpendicu-

lar to that of ramification, but in the younger twigs it is almost cylindrical.

The coenenchyma is very thin and uneven and allows the dark axis to appear

through ; it is composed of two layers, an outer discontinuous, consisting of

large warty spindles disposed for the most part longitudinally, and an inner

continuous layer of much smaller spicules arranged irregularly. As in M.

rubra we find great disparity in the size of the spicules according to the posi-

tion in the colony. In the younger twigs the spindles of the outer layer are

more numerous, larger, and more definitely arranged. The verrucae are more

ragged than in many of the other species and the structure is by no means

compact ; they arise betireen the large spicules of the outer layer but in no

regular manner. Sometimes they are encircled by a group of large spindles, at

other times they arise close to the interlocking ends of the spicules. The

disposition of the verrucee is also a feature of great variability ; in some places

there is a distinct hint of a spiral arrangement, but in others they occur alter-

nate, sub-opposite or irregular but markedly bilateral. The anthocoditii are not

completely retractile. There is a distinct dome-like operculum consisting of

eight triangular groups, each composed of about eight spindles arranged "en

chevron," at the base of which there is a collar of about five transverse rows.



253

From a colony KJO nun. in height and 190 nnn. in breadth the following

measurements of spicules length by breadth in millimetres were taken :

—

{(f) Twig, 2-5 X O:};") ;
1-9 X 0:3.

(/y) Older branch, lo x 02 ; 1 x OIS.

{() Main stem, 07 x 012 ; 045 x 0-0(3
; 04 x 0-05.

(d) Anthocodicc, 0-35 x 0-03
;
0-3 x 0-025

;
0-25 x 0-02.

(e) Tentacles, 0-1 x o-Ol ;
0-09 x 0-075.

In one small colony (30 mm. in height and 30 mm. in breadth the

branches arise alternately from the main stem and there is no hint of anasto-

mosis. The polyi's stand perpendicularly on two sides and are almost sub-

opposite. The ends of the twigs are occupied by two opposite polyps which are

protected liy some of the spicules of the outer layer of the ccenenchyma. The

spicules of the outer layer are very large and almost continuous ; they are,

length by breadth, 4 mm. x 0-7 mm., 3-8 mm. x 0-65 mm. ; those of the polyps

are 0-5 mm. to 03 mm. in length. In several respects this small specimen

seems to differ from M. raiiiosf/, Ijut when we take into consideration the varia-

bility displayed we have no hesitation in referring both to the same species.

Localities : Andaman Sea, 53 fathoms ; Persian Gulf, 48-49 fathoms.

Previously recorded from Gulf of Manaar ; off Galle and onwards up West

Coast of Ceylon.

Two of the largest colonies in the Wood-Mason Collection belong to this

species. The larger is 300 mm. in height and 210 mm. in maximum breadth
;

the smaller is 280 mm. high and 110 mm. broad. In external features they

closely resemble both the type specimen and the colonies above described, but

exhibit the .same variations. The large white spicules, standing in relief from

the thin Heshy ccenenchyma, especially in the smaller branches and twigs, give

the colonies a peculiarly characteristic appearance.

Muricella rubra, Thomson.

This species was established for a minute fragment in the Ceylon collection,

and as a number of beautiful complete colonies as well as a number of broken

pieces were dredged by the " Investigator," we may supplement the original

description.

All are of a bright red to orange-red colour ; in length and breadth three

colonies are 160 mm. by 120 mm., 110 mm. by 100 mm., and 100 mm. by 45 mm.

respectively, while the diameter of the axis at the base is 4 mm., 35 mm. and

2 mm.
The branching is confined to one jjlane and is very irregular. The branches

arise at varying angles and bend in diverse directions. The ccenenchyma is

fairly thin and almost levt'l. In the younger portions the spicules are large
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and disposed longitudinally. They are not iinifoi'm in size, but there does not

seem to be any definite mode of arrangement among the larger forms ; in some

cases these extend from the base of one verruca to that of the next, but often

they lie encircling the base of the verrucas. On the main stem and larger

branches the longitudinal arrangement is by no means obvious ; there are

fewer large spicules and these often lie almost transversely. This feature is

very important, especially in the identification of a species from a detached

fragment.

There is a marked flattening of the stem and branches in the plane of

ramification, but in the younger twigs this often entirely disappears. The axis

is horny and slightly fiexible ; it is brown in colour at the base but yellow in

the twigs.

The disposition of the verrucre is also a character which shows considerable

variation. In one specimen the main stem and larger branches are quite devoid

of jjolyps, while in another the surface is irregularly covered with them. On
the secondary branches verrucce occur almost all round, but on the twigs they

are crowded on the sides and are sub-alternate
;
younger forms arise between

them and break the otherwise regular contom-. The verrucse are small trun-

cated cones about 0'5 mm. in height and 075 mm. in diameter at the base,

but when fully retracted they are dome-like ; those on the main stem and

larger branches are smaller and wart-like. The spicules are smaller than those

of the ca'nenchyma and are arranged longitudinally ; in some places they are

grouped in eight bundles with eight projecting points. The base of the verruca

is embedded in the ccenenchyma.

The tentacular operculum is only feebly developed ; the collaret consists

of two or three rows of slightly interlocking, curved spindles, and standing upon

this are the eight points, each formed of about four curved spindles arranged

" en chevron," but in some cases six or seven are present with no definite

arrangement.

The spicules are warty and spiny spindles, straight, curved, or slightly S-

shaped, pale red or orange in colour ; those of the operculum are colourless and

much smaller. The following are some of the measurements length and breadth

in millimetres :

—

{«) Ccenenchyma of main stem, U45 x 0-05
;
0-25 x 0-025 ;

0-2 x O'OS.

(Ij) Ccenenchyma of twigs, 0-8 x Ol ; 07 x 0-075
;
0-5 x 0-06

;
0-2 x 0-05.

(r) Verrucffi, 0-45 x 0-05
;
0-4 x 0-045.

(d) Tentacular operculum, 0-2 x 0-03
; 0-175 x 0-025.

Localities : Andamans, 270-45 fathoms ; off Ganjam Coast, 18 fathoms.

Previously recorded from the Ceylon Seas.



Muricella rubra, Thomson, var. robusta, ii.

Two young colonies represent this new variety.

The more complete is 90 mm. in height and 40 mm. in maximum breadth
;

it is of a pur})lish-red colour with white polyps. The branching is sparse and is

confined to one plane ; the branches are more distant than in M. rubra and arise

more regularly. The verructe are alternate and are considerably elongated in

the direction of the axis, being also flattened in the plane of ramification. The

C(_enenchyma is thin and has a very even surface, the larger s})icules being em-

bedded among the smaller but not projecting beyond the surface. The polyps

are white, and when imperfectly contracted stand out in strong contrast ; they

are densely covered with small transparent spicules arranged transversely. On
the aboral surface of the tentacles there are triangular groups each consisting

of a large number of spindles with a slightly " en chevron " arrangement. The

spicules of the coenenchyma show the same features as to size and arrangement

as in M. rubra, but here they are much larger.

The following are some of the measurements length and breadth in milli-

metres :

—

{a) Coenenchyma, 1-8 x 02 ; 1 x 0-15
; OSo x Ol.

{b) Verrucfe, 0-5 x 005 ;
0-45 x 0-05.

{e) Polyp, 0-25 x 002 ; 02 x 0-02.

This specimen shows a marked resemblance to M. rubra, but as it differs in

the following respects we have named it as a new and distinct variety, viz.,

robusta, n. :

—

(1) The branching is sparse and the branches are more regular and distant.

(2) The verrucKi are more strictly alternate, more flattened in the plane of

ramification, and more elongated in the direction of the axis.

(3) There is a greater abundance of spicules on the polyps, and the tenta-

cular operculum is better developed.

(4) The spicules are larger in proportion to the size of the colony.

Localities : Andamans, and Station 78 off Ganjam Coast, 18 fathoms.

A small bright red colony with white anthocodi?e in the Wood-Mason
Collection seems referable to this species. It is more bushy than the general

type and diverges slightly from the robusta variety, being intermediate in

several characters.

Muricella arborea, n. sp.

Plate III. figs. 1 and 5; Plate VIII. fig. 18.

This new species is represented by a beautiful robust colony 19 cm. in

height and 11 cm. in breadth. The mode of branching differs from other

species of Muricella and is by no means obvious. The larger branches arise



256

from two sides of the main stem and extend in one plane almost perpendicularly,

but near the top of the colony where the branches are all about the same length,

they stand out in equal numbers in two planes at right angles to one another.

The main stem as well as the larger branches again bear twigs in four directions,

and this adds to the bushy appearance of the colony. The diameter of the

main stem is about 3 mm., that of the twigs about 1-25 mm.
The ccenenchyma is fairly thick, brown in colour and contains two layers of

white spicules. The inner layer is densely })acke(l and the spindles are arranged

in all directions. The outer layer is discontinuous, and consists of large rough

warty spindles, often .slightly constricted at the middle with swellings on either

side ; these are quite visible to the naked eye and are sometimes 3"5 mm. in

length. On the older parts they are disposed irregularly, but on the branches

and twigs they occur in three or four longitudinal rows mainly on two surfaces,

and so give the appearance of white streaks traversing the whole length of the

axis ; they often curve and twist around the base of the verrucas.

On the main stem and larger branches the polyps occur irregularly, young

forms arising in no definite manner ; on the smaller branches and twigs they

generally occur on the lateral surfaces, but encroach on the other two, though

directed laterally. The tip of a twig is occupied by two almost opjiosite

polyps with a central dome-like part consisting of the end of the axis covered

by the thick ccenenchyma. All stages of development are also found on the

younger twigs.

The verrucce are cylindrical when open, dome-like when closed, lo mm.
in height and about 1 nun. in basal diameter. The spicules are arranged in a

fairly definite manner, and are intermediate in size between those of the two

layers of the ccenenchyma. At the base they are arranged almost transversely,

but passing upwards they become grouped into eight bands with an " en chevron
"

arrangement, the angle gradually lessening until at the top they are almost

longitudinal, in pairs of sheaves. When partially open they display eight tri-

angular points which fit closely together over the wholly retractile anthocodia3.

The tentacles are densely covered on the aboral surface with small spindles.

These are arranged " en chevron " at the base, but longitudinally higher up.

When the tentacles are infolded they touch on the aboral surfaces, and no

definite operculum is formed.

The axis is horny and somewhat flexible ; it is blackish-brown in the main

stem but paler in the twigs. The general colour of the colony is light brown,

but the large spicules a])pear as white bands.

The spicules are warty spindles, straight, curved, or S-shaped ; some of the

larger forms from the outer layer of the ccenenchyma have a median constric-

tion with a swelling on either side. The following are typical measurements

length and breadth in millimetres :

—
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(a) Outer layer of ccienenchyma, 35 x 0275 ;
'25 x 025 ; 2 x 0-2.

{/)) Inner „ „ 035 x 0075 ; 03 x 005 ;
0-2 x 0-05.

(c) Verrucc>?, 1 x 0175 ;
0-8 x 0-15.

{d) Tentacles, 0175 x 0025 ; 015 x 0-02.

This new species is quite distinct from other species of Mnrlcdla in

—

(1) The mode of branching.

(2) The architecture of the verrucse.

(3) The nature of the operculum.

(4) The size and shape of the large outer spicules.

Locality: Arakan Coast, 13 fathoms.

Muricella robusta, n. sp.

Plate V. fig. 8.

Two small colonies of a dusky brown colour, which differ from the usual

type of MuHcella species, seem to be new. The larger is 80 mm. in height and

30 mm. in maximum breadth, and consists of a long main stem from which

three lateral branches arise. The smaller is 25 mm. in height and 50 mm. in

breadth ; the central main stem gives origin to five lateral branches and these

in turn bear smaller twigs. Both specimens are characterised by their

robustness.

The axis is cylindrical, horny, soft and flexible. It is of a brownish colour.

The coenenchyma is very thick ; in the younger portions it is thicker than

the diameter of the axis. There are two distinct layers of spicules, an inner

layer of very numerous small red spindles, and an outer of larger semi-trans-

parent short and thick warty spindles. The latter are very uniform in size,

closely packed but with no definite arrangement. The coenenchyma is very

rugose and does not show the interlocking of spicules such as is characteristic

of, e.g., M. nihra. The exterior recalls the appearance of a spiculose Siphono-

gorgid.

The polyps display a tendency to a bilateral arrangement, but this is often

broken through so that they appear to occur all round. The verructe are large

and conical ; they are about 2 mm. in diameter at the base and over 1 mm. in

height. The spicules are arranged longitudinally in eight sheaves which pass

by gradual transitions into the coenenchymal amature. The anthocodife are

completely retractile, but in many cases the verruciie are contracted so that the

polyp appears dome-like on the top. On the aboral surface of the tentacles there

is a dense amature of spicules which is very characteristic. Below this there

is a distinct crown and point arrangement. The crown consists of three to four

rows of curved spindles, and each point is made up of at least three pairs of bent

spindles arranged " en chevron "
; in many cases there are more. When the polyps

33
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are expanded there is a considerable bare space, between the top of the verruca

and the collaret, corresponding to the stomodseal region.

The spicules are mostly spindles ; with the exception of the red forms of

the inner layer of the coenenchyma they are colourless. The following are

some of the measurements length by breadth in millimetres :

—

(a) Coenenchyma : (1) Red spiny or slightly warty spindles, 0'3 x 0'04

;

0-3 X 003 ;
0-2 x 003.

(2) Spindles covered with minute warts. These are

generally very broad and massive. Some are

much curved, others are S-shaped ; some are

scale-like, others are bifurcated, 2 x 0'4
; TS x

0-3; 1-4 X 0-35.

(b) Anthocodiae : (1) Crown and points, spiny spindles, 0'8 x 01 ;
0'8 x 0'08

;

0-7 X 0075 ;
0-6 x 005.

(2) Tentacles, 0-2 x 0-03
;
0-15 x 0-02.

Locality : Andamans.

GENUS EUMURICEA, Verrill.

Eumuricea splendens, n. sp.

Plate IV. figs. 2 and 3 ; Plate VIII. fig. 17.

A beautiful pink robust colony, one of the finest in the collection, represents

this species. It measures 9"5 cm. in height and 6 cm. in breadth. From a

spreading base several main stems arise, but only two of these are perfect, the

others being broken off close to their origin.

The branching is confined to one plane, and there is a marked tendency for

the branches to arise from one side of the axis. On the largest main stem

there are ten branches, seven taking their origin on one side ; out of nine

on the other stem six arise on the same side. This noteworthy feature also

obtains in the case of the secondaries, there being but one exception. Cirripede

galls are numerous both on the stem and branches, and these are overgrown

with coenenchyma, which bears polyps.

The axis is horny and flexible and of a golden yellow colour. It is com-

posed of long fibrous strands and is hollow in the centre, presenting a chambered

appearance. In reality the cavity is filled with a pulpy mass which seems to be

formed into small spherical pellets connected together.

The ccenenchyma is thick excei)t near the base where the yellow axis

shines through. It forms the support of the colony and is composed of short

thick warty spindles which are arranged for the most part longitudinally but

still somewhat irregularly.
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The polyps are large and stand out longitudinally. Near the base of the

main stem and at the origin of the branches they are disposed mostly on the

two sides, but on all other parts they are crowded over the whole coenenchyma.

The verrucne are prominent and measure 2 mm. in diameter and 15 mm. in

height. The spicular arrangement is very marked there being eight distinct

ridges terminating in eight points. The disposition is almost " en chevron,"

but the pairs sometimes overlap one another. The walls of the verrucse are

thick and rigid.

The anthocoditii are completely retractile. When protruded, but with the

tentacles infolded, there is a distinct crown and points arrangement, the spicules

of the points being arranged in pairs enclosing more and more obtuse angles

towards the base, eventually merging into the circlets of curved spindles which

form the crown. When the anthocodia? are retracted the eight projections of

the verrucas close over them, and when partially closed show a beautiful octo-

radiate star-like arrangement, the coenenchyma in the angles being devoid of

spicules.

Young polyps occur irregularly among the older ones and around the

periphery of the tips of the branches, never on the tips themselves.

The following are the chief types of spicules with some measurements in

millimeti'es :

—

(a) Coenenchyma : Spindles, densely covered with papillose warts sometimes

arranged in whorls, red or colourless, 08 x 0"15

;

0-4 X 015.

More slender spindles with fewer warts, 0'5 x 0'075

;

0-35 X 005.

Small irregular forms, somewhat spindle-shaped, 015 x

025.

{//) Verrucse : Spindles with papillose warts, 07 x O'l ;
0-75 x 0'075 to

0-35 X 015.

(c) Anthocodiee : Spiny curved and straight spindles, red in colour,

0-6 X 0075 ; 025 x 004 ; 02 x 0035.

Another specimen cm. high and 7 cm. broad occurs in this collection luit

from a different locality. The one-sided method of branching is again pro-

minent, the numbers in this case being six and two. The verrucse are very

closely packed together.

This species bears some resemblance to E. acervata, Verrill, with which,

however, we cannot identify it.

Localities : Marble Rock, Mergui.
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Eumuricea ramosa, n. sp.

Plate VIII. fiu. 15.'&•

A new species is required for a huge colony 230 mm. in height and 300 mm.
in maximum breadth. The base is expanded in the form of a large cone 28

mm. in diameter and 18 mm. in height. From this the main stem, which is

8 mm. in diameter, arises. It is sinuous and very much contorted and has

been broken at a height of 90 mm., the fractured portion being now, however,

overgrown with crenenchyma. The branching is predominantly in one plane,

but the branches arise irregularly. The larger branches taper markedly, but the

twigs are of an almost uniform thickness throughout, except at the tip where

many are somewhat clavate.

The axis is horny and rough, being covered with numerous small knobs,

presumably the remains of small twigs. It is lamellar in structure and displays

a tendency to break up into thin sheets. In one place where a sheet has been

partially detached the ccenenchyma has completely overgrown the semi-detached

portion and formed a flat expansion covered with polyps. The axis is dark

brown in colour with lighter longitudinal striations.

The coenenchyma is moderately thin in the main stem and larger branches,

and follows the uneven contour of the axis, but in the smaller branches and

twigs it is thicker and more uniform. It is densely packed with colourless

spicules, which in the older parts are small and irregularly arranged, but in the

twigs are disposed longitudinally.

The polyps occur all over the stem, comparatively distant on the older

portions, but with their bases almost touching, on the twigs. The anthocodiae

are completely retractile and have a distinct tentacular operculum consisting of

eight irregular groups of spindles. When partially retracted these form a

slightly elevated cone. The verrucse have the form of truncated cones. They

are about 1 mm. in height and 1 mm. in diameter at the base. About three may
be seen on one aspect in the twigs, but as many as seven in the larger branches

where they are comparatively distant. The spicules are arranged longitudinally

in eight distinct groups, the tips of the latter forming eight teeth around the

oral aperture, within which the tentacular oi)erculum is almost hidden. The tips

of the twigs are occupied by three or four polyps at about the same level.

The spicules are for the most part spindles, straight, curved, or S-shaped.

Those of the coenenchyma are covered with papillose warts. Many have

markedly tapering ends while others are very blunt. In the anthocodise the

spindles are in many cases almost club-shaped, and bear small conical knobs

which often diminish in size towards the ends so that the latter portion

appears almost smooth. The following measurements length by breadth in

miUimetres may be taken as typical ;

—
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Coenenchyma, 1") x 017") ; OS x 15 ; 00 x 01 ; 04 x 0075.

Anthocociiii?, 0-() x 0-075 ; 04 x 01 ; 04 x 005 ;
0-3 x 0-05.

The colour of the colony is a greyish white.

Locality : Andamans, 270-45 fathoms.

Family Plexa urid.e.

Plexaitra i7idica, Ridley.

Plexauroides praelonga (Ridley) = (P^e.cau7'a praelonga, Ridley).

Psammogorgia ridleyi, n. sp.

GENUS PLEXAURA, Lamouroux.

Plexaura indica, Ridley.

Belonging to this species is a very beautiful orange-yellow colony 150 mm.
high and 170 mm. broad. It is branched almost in one plane and consists of a

main stem 12'5 cm. high from which seven liranches arise at intervals of 2 ram.

to 6 mm. The main stem arises abruptly from a spreading base overgrown by

coinenchyma. The diameter near the base is 3 mm. and this scarcely diminishes

even in the branches, the tips of which are somewhat clavate. The branch-

ing is quite irregular, the larger branches giving rise to secondaries in the

same way, though there is a tendency in some parts to arise from one side. The

angle of origin also varies from 60° to 90°, and all the branches eventually diverge

upwards in a sinuous manner.

The coenenchyma is moderately thick and very rough in appearance. With

a low power it is glistening and arenaceous, being uniformly covered with small,

smooth, globular projections. It consists of two layers, the outer composed of

somewhat club-shaped spicules disposed perpendicularly to the axis, the inner

consisting of spicules of very diverse form arranged irregularly. In several places,

especially between the polyps, there are marked ridges foi'med by segregations

of spicules.

The polyps are scattered over the whole surface, the verructc being incon-

si)icuous. They are separated by distances of about 0'5 mm. and have elongated

mouth openings. The anthocodite are small, white and wholly retractile.

When partially withdrawn the infolded tentacles present an eight-rayed figure

which eventually disappears when the walls of the verruca? close together.

The axis is horny and cylindrical. The colour varies from brown at the

base to a pale yellow in the twigs. It is composed of irregular longitudinal

strands which in the younger portions present a very pretty variegated appearance.

The core is soft and white and is divided into chambers by horizontal partitions.

The spicules of the outer layer of the coenenchyma are distinct in having a

globular expansion which projects on the surface, but the part embedded in the
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coenencbyma varies considerably. The globular expansion is generally smooth,

but forms with a few warts occur, while in others radial striations which dis-

appear towards the circumference are not uncommon. The following are a few

of the types with measurements in millimetres :

—

(a) Warty spindles in which one-half is replaced by a smooth globular ex-

pansion, 0-22 X 0-1
;
globular part, O'l x 01.

0-25 X 0-15
; „ „ 015 x 0-15.

{/>) Similar to (a) but with the warty spindle part bearing two or three

branches, 02 x 012 ; 022 x 0-13.

(c) Similar to (b) but with a further development of warty branches,

0-2x018; 018x016.
Those of the inner layer are :

—

(a) Spindles with tuberculated warts, 0-4 x 01 ; 0-2r) x 0-1.

(fj) Warty crosses with characteristic x-shaped marking, Oo x 0-3
;
0-25 x

0-2.

{<) Irregular warty crosses, 022 x O'l ;
0-3 x 0-15.

There are also minute crosses, 01 x 01, and spiny spindles, 0-2 x 0-03, but

these are not so numerous.

There are a number of small Ophhiroids attached to tlie branches.

Locality : Andamans. Marine Survey.

Previously recorded from Mergui.

GENUS PLEXAUROIDES, Wright and Studer.

Plexauroides praelonga (Ridley). Plate IX. tig. 13.

= (Plexaura praelonga, Ridley).

A somewhat damaged colony devoid of coenenchyma in several places. It

is 120 mm. in height and 70 mm. in maximum bi'cadth. The growth is ap-

proximately in one plane, but fusion has occurred between this colony and

part of another, so that an irregular mass results. The branching is irregularly

dichotomous. The diameter of the main stem is about 275 mm. The axis is

horny, hard and black in colour : it has a diameter of 2'25 mm. at the base.

The coenenchyma is moderately thick and presents a peculiar appearance.

The spicules of the outer layer have a projecting thin, smooth, foliaceous ex-

pansion. These slightly overlap and give the characteristic structure. On the

verrucne similar spicules are arranged circumferentially.

The polyps are numerous and are closely but irregularly disposed on the

stem and branches. The verructe are slightly elevated and give the surface an

undulating contour. The distance between the centres of any two varies from

1 to 175 mm., but young forms occur irregularly among the larger and more

mature polyps. The anthocodiai ar e completely retractile. The tentacles are
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first infolded and then the whole is withdrawn. There is a distinct collaret

of two to three rows of curved spindles surmounted by eight triangles. Each
triangle is formed by two long, slightly curved spindles, touching for a short

distance on their convex sides and based by a smaller almost straight spindle.

The general colour of the colony is almost brick-red but the polyps are

white.

The spicules of the general coenenchyma are red but those of the antho-

codire are colourless. The following are the more typical forms with measure-

ments in millimetres :

—

(a) Coenenchyma; (1) Foliaceous clubs. From one end of a thick central

shaft there extend one to three irregularly warty

projections and from the other a foliaceous expan-

sion. The latter is variously shaped and thins off

towards the edge. In some cases it is perfectly

smooth but in others a few warts occur. Dimen-

sions, 0-6 X 0-3
;
0-5 x 04 ; 04 x 035 ;

0-25 x 0-2.

(2) Warty spindles wdiich are sometimes branched,

0-5 X 0-1
;
0-4 X 0-1

; 03 x 0-08
; 02 x 006.

(h) Anthocodite : Small thick spiny spindles, 0*2 x 0-025
;
0-15 x 0-02.

This species approaches very closely to Ridley's variety cinerea.

Locality : Andamans.

Previously recorded from Port Curtis, Queensland, 5-10 fathoms, Ridley
;

Torres Straits, Wright and Studer (" Challenger ").

GENUS PSAMMOGORGIA, Vcrrill.

Psammogorgia ridleyi, n. sp.

Plate 11. fig. 5 ; Plate IX. figs. 10 (a), 10 (1)).

This species is represented by a beautiful upright colony 26 -5 cm. high and

12 cm. in breadth. It is attached to a piece of rock over which there spreads

a thin filmy base covering cirripedes and madrepore coral. From this reptant

base there arise two conical structures which give origin to two main stems.

The smaller of these is 14 cm. high and gives off" branches on two sides in one

plane. This colony is devoid of coenenchyma and is overgrown by a sponge.

The larger, which constitutes the diagnostic specimen, is branched almost in one

plane. Only one branch diverges, and it ultimately converges to the plane of

ramification. Secondary branches arise in the same manner from the primaries.

The tips of the branches and twigs are slightly club-shaped. The main branch

has been broken, and 70 mm.,at the tip have been re-grown, but with a smaller

diameter.
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The colour is a light brown with dark parts around the polyps due to the

thinness of the spicular covering.

The coenenchyma is thin near the base but thick in the smaller twigs,

eventually producing swellings at the tips. It is densely packed with warty

spicules. The longitudinal nutrient canals are evident on dissection, their walls

bear longitudinally arranged very minute spindles.

The polyps are scattered over the whole surface and appear as dark pits,

being sunk within the coenenchyma when retracted. The verruca-opening is

elongated in the direction of the axis, measuring 125 mm. in length and 05
nun. in breadth. They are separated by distances of about 0'5 mm. and give

the surface a markedly pitted appearance. The anthocodiae are wholly re-

tractile. When the tentacles are infolded they form an eight-rayed, star-like,

almost horizontal tentacular oi^erculum which becomes hidden by the closing

of the verrucfe.

The axis is horny and fibrous. It is of a bright golden colour with darker

streaks due partly to the fibrous structure and partly to the refraction of light.

It is very flexible and has a soft, pulpy, white core. It measures 2 '5 mm.

at the base and diminishes gradually to a hair-like fineness at the tip.

The spicules j^resent the following types with measurements in milli-

metres :

—

(a) Spindles, thick, markedly tapering and densely covered with tuber-

culate warts, 0-3 x 0-075
;
0-25 x 0-05

;
0-2 x 0-04.

{/)) Spindles with warts in four or five whorls and warted ends, 0"2 x 0025 ;

015 X 002.

{() Thick densely warted spindles with blunt ends, 0-12 x 0'05
;
0'175 x

0-075
;
0-1 X 0075 ; 02 x 0075.

(d) Spindles irregularly covered with warts, 0-15 x O'OS ;
0-175 x 0-02.

(r) Quadri-radiate forms with a distinctly x-shaped marking, 0-12 x 0-12

;

01 xOl.

(./) Quadri-radiate forms with arms at right angles—with a distinct cross,

0-15 X 0-075; 015 x 0065.

(//) The spindles of the anthocodi;Te are spiny spindles, 0-1 x 0-01
;
0-12 x

001 ;
0-15 X 001.

Locality ; Andamans (G. H. Booley).

Family Gorgonidm.

GENUS LOPHOGORGIA, Milne-Edwards.

Lophogorgia lutkeni, Wright and Studer.

Belonging to this species there is in the collection a beautiful almost brick-

red specimen, incomplete at the base, 170 mm. in height and 110 mm. in breadth.
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It is expaiuled in one plane and consists of a main stem which bifurcates at a

distance of 40 mm. from the broken end. One of these two main branches

again divides dichotomously after a distance of 40 mm., but the other extends

to the top of the colony. On the latter the simple branches, seven in number,

seem to arise all from one side, but this appearance is in reality due to a twist-

ing of the axis. On one of the tertiary branches two twigs arise together near

the tip and are l)ound for a short distance by the fusion of the coenenchyma,

but they eventually diverge.

The branches are slightly flattened in the plane of ramification. They

vary very little in diameter but are slightly conical at the tip.

The coenenchyma is fairly thick and is marked by a deep longitudinal

groove which extends on each of the two surfaces in the plane of ramification.

These are due to the collapse of the large nutrient canals. They are very

sinuous and sometimes appear to ascend in a spiral, owing to a twisting of the

axis. In some places this feature is so marked and the depressions are so deep

that a cross section of a branch appears like two circles overlapping on a short

common chord.

The polyps are disposed in two irregular rows on each side of the stem and

branches. They are completely retractile within the ca'nenchyma and appear

as elongated depressions or slits, showing an octo-radiate figure which is visible

even to the naked eye.

The axis is extremely calcareous and is of a pale yellow colour ; it is

cylindrical and presents a rough appearance on the surface.

The spicules are spindles with generally four to six whorls of rough warts.

The whorls are about equidistant, but sometimes the two middle whorls are

separated by a greater distance than the others, so that the spicules approach

the type known as " double-spindles ". They have the following measurements,

length by breadth in millimetres :

—

013 X 005; 012x005; Oil x 0-04; O'OS x O'OS ; 007 x 004 ; 0065 x 0035
;

0-05 x 0-03
;
0-045 x 0025 ; 004 x 003.

Locality : Andamans.

Previously recorded from Prince Edward Island, 310 fathoms (" Chal

longer ") ; Cheval Paar, Gulf of Manaar (Herdman's Collection).

Family Gorgonellid^.

Nicella reticulata, n. sp.

,, pustulosa, n. sp.

Juncella racemosa, Wright and Studer.

Verrucella flexuosa, Klunzinger.

Gorgonella umbella, Esper.

,,
granulata, Esper.

34
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GENUS NICELLA, Gray.

Nicella reticulata, n. sp.

Plate IV. fig. 5; Plate VIII. fig. 12.

Over a dozen specimens of pecnliar colouration represent this species. A
typical colony measures 27 cm. in height by 16 cm. in maximum breadth, and

is attached by a very much broadened expansion. It consists of a main stem

only 2 cm. long and measuring 4'5 mm. in diameter. At the distal end of the

main stem four branches arise, two sub-opposite and two at slightly difterent

levels, but all very close together. These diverge at varying angles, the two

lower being almost horizontal, the other two also in the same plane of ramifica-

tion. These I'amify irregularly in one plane and anastomose freely, forming a

large almost semicircular flabelliform mass with very irregular meshes.

The coenenchyma is thin and compact, and presents a glistening arenaceous

appearance. The colouring is very peculiar, being generally reddish-brown

in the lower part of the colony, gradually merging into slaty-grey in the upper

parts. Patches of grey appear throughout the red in some of the colonies and

vice versa, while one colony from the Laccadives is almost of a uniform

brick-red colour. The surface bears longitudinal furrows which are sinuous and

sometimes almost spirally twisted, one being generally deeper than the others.

These extend into the secondary branches and even into one side of the twigs

;

the number diminishes with the size of the branches.

The axis is very calcareous and cylindrical in form. It has an almost

olive-green colour at the base, gradually merging into a pale yellow in the smaller

branches.

The polyps are disposed in a very indefinite manner. They are chiefly

lateral on the main stem or primary branches ; in the secondary branches they

are arranged almost all round. On the finer branches and twigs they occur for

the most part on two sides, but this rule is broken occasionally by the occur-

rence of polyps on all the four sides. The verrucfe are dome-like but slightly

flattened on the twigs. They are separated by intervals of about 1 mm. in the

branches, but their bases touch on the branchlets and give an undulating

appearance. They measure about 0"6 mm. in height and 1 mm. in diameter.

When the verruca closes over the retracted polyp an eight-rayed star is formed

by the eight lobes of the wall. The anthocodiaj are very minute and are com-

pletely retractile, the spicules being arranged transversely on the tentacles.

The spicules of the coenenchyma are small, warty, and very diverse in form.

The following are a few of the more common types with measurements in

millimetres :

—
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(a) Doiil)le-clubs with smooth warts :

—

0-05 X 0-04
; constriction, 0-02 broad x 0-008 long.

0-04S X 004

;

„ 0-02 „ x 0-005 „

(fi) Doul)le-chiI).s with fewer and more irregular warts :

—

0-0(3 X 0-04
; constriction, 0-0:J l)road x O'Ol long.

0-048 X 0-0:35
; „ 002 „ xO-012 „

{() Spindles with round warts and having a smooth part in the middle ;

—

009 x 0-025
; smooth part, 0-02

0-085 X 0-028
; „ „ 0-018

(rf) Minute crosses with a very distinct x-shaped marking, 0-04 x 0-04.

((') Minute irregular crosses, elongated along one diagonal, with distinct

x-shaped marking, 005 x 0-03.

Those of the tentacles are short warty rods, 005 x 0015 ; 006 x 0015.

Localities : Persian Gulf, 48-49 fathoms ; Laccadives, 30-50 fathoms.

Another portion of a colony in the Wood-Mason Collection must also be

referred to this species in the meantime. It is 95 mm. in height and 35 mm.
in breadth. The colour of the ccenenchyma is almost vermilion-red but in the

twigs it fades away until it is creamy-white. The verrucas are distinct and

dome-like—a feature of little importance. The spicular characters are like

the above.

Nicella pustulosa/ n. sp.

Plate V. fig. 6 ; Plate VIII. fig. 11.

A small colony of a brownish-yellow colour, 80 mm. in height and 40 mm.
in breadth, branched, though not exclusively, in one plane. The branching is

irregular but in some places it is sub-alternate. The branches arise almost

perpendicularly, but after a sweeping curve turn upwards and run sub-parallel to

the main stem. The twigs terminate in a small knob on either side of which

there stands a diverging polyp.

The ccenenchyma is moderately thick and presents a much sculptured and

ridged appearance, almost reticulate in the older portions {cf. Siihcrotjorgia

orudta, n. sp.). This feature is doubtless due in part to contraction and apj^ears

even in the verructe. The whole surface is glistening and arenaceous.

1 It is with some hesitation tliat we refer this type to the genus NiccUa. It is a matter of no

small difficulty to distinguish betw^een Nicella, Gorgonella and Verrucella. Distinctions based on

spicules alone are very unsatisfactory in this group because the spiculation varies at different levels

and transition forms are so numerous and varied that it is sometimes almost impossible to distinguish

between double-spheres, double-stars and double-clubs, each in turn passing gradually to double-

spindles. In Verrucella, however, the axis is lamellar and there are double-stars ; in Gorgonella the

axis is lamellar and radially striated and double-spheres occur. Our specimens approach Nicella in

several respects though agreeing with none of the described species, and as the positive characters

of the other genera are absent, we feel justified in making a new species to include these forms.
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The polyps are disposed over the whole circumference, but in the main

stem there is a bare space on each of the flattened surfaces, interrupted in a

few places by an occasional young polyp. The verrucse are about 1 mm. in

height and 1 mm. in diameter. They are cylindrical and bear distinct ridges

and furrows ; they present a stellate structure at the tip. They are more

orange in colour than the rest of the coenenchyma, but the ridges are lighter

and stand out in marked contrast.

The axis is calcareous but more densely near the periphery than in the

core, and much more so in the twigs than in the older portions. It is not

lamellar in structure, but appears almost as if sclerogorgic. The surface is

smooth and glistening.

Several fragments also occur from the Laccadives. The branching is pre-

dominantly in one plane, but one branch arises perpendicular to this i)lane and

gives off' twigs, so that the whole stands at right angles to the original plane of

ramification. The specimens are paler in colour than the colony above de-

scribed, but show the same ridging, which is visible even to the naked eye. The

polyps are disposed in a close spiral and are about 1'5 mm. in height. The

verructe are cylindrical, ridged and furrowed, and have a depression at the oral

aperture.

The spicules are typical of the group to which this genus belongs. The

following are the chief types with measurements length by breadth in milli-

metres :

—

(a) Thick warty spindles with very rugose ends and the warts in irregular

whorls, 0-08 x 0-03
;
0-08 x 002 ; 006 x 0-03

; 007 x 0025.

(/;) Irregularly warted spindles, 006 x 0025 ; 005 x 00175 ;
0-05 x 002.

(c) Double clubs with a very narrow constriction, 007 x 0-04
;
0-06 x 0"03

;

05 X 03.

(d) Small double-clubs, 0-03 x 002.

(e) Double-spindles, 0-07 x 0025 ; 006 x 0-02.

{
/") Crosses with a very distinct x-shaped marking, 0"06 x 0'05

; 004 x 0"04.

Localities : Andamans ; Laccadives, 30-50 fathoms.

GENUS JUNCELLA, Valenciennes.

Juncella racemosa, Wright and Studer.

(= ./. miniacea, Thomson and Henderson.)

There occurs in the Wood-Mason Collection a small portion of a colony

40 mm. in height and 25 mm. in breadth which agrees closely with the above

species. The main branch gives off five smaller branches on one side and

one on the other, so that the colony has a unilateral appearance. Two of

these branches also give rise to fine twigs.
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The verrucse are crowded and disposed all round with no apparent order
;

they are over 6 mm. in height and curve upwards and inwards close to the

branch ; they exhibit an eight-rayed star at the apex. The coenenchyma is

moderately thin and presents an even surface. The axis is slender and pale

yellow in colour. The spicules agree with those of the type specimen.

The figure of the spicules of this species given in the " Challenger " Report

does not give a true appreciation of their form, and this led Thomson and

Henderson to establish the new species ./. mi.niaeea, but an examination of

the type specimen in the British Museum shows that the latter species is not

distinct. The long spindles of •/. miniacea are unfortunately extrinsic.

Note OH Genus Jimcelhi.

The system of classification which at present obtains with regard to the

Juucella group of Gorgonellids, including JunccUn. Elluellit., Scirpearia and

Scirpearella, is far from satisfactory ; in fact, it is a debatable question whether

these should be ranked as separate genera.

Many of the species which have from time to time been described have

undoubtedly been established on young colonies, and in addition to this the

characters which are taken as diagnostic, ejj., arrangement and retractility of

verructe, vary so much in individual specimens that little or no importance can

be attached to them.

We have, in our possession, a large number of colonies from the Indian

Ocean in addition to those in this collection, but at present do not feel justified

in referring these to any existing species. At the same time we refrain from

multiplying species without some sound basis of cla.ssification. This we hope

to supply in a subsecpient study. For this reason we submit a table (at the

end of the text) of the various specunens in this collection.

GENUS VERRUCELLA, Jlihie-E.hvanls.

Verrucella flexuosa, Kluuzinger.

Plate IV. fig. 10.

This species seems to us to be very variable. In the collection there are

a number of specimens in which the spiculation is essentially the same, but the

external appearance is so different in the various forms that, on macroscopic

examination alone, one would feel almost justified in ranking them as distinct

varieties if not species. These differences, which are so pronounced, may, in part,

be due to the mode of killing and consequent contraction. Instead, therefore, of

adding to the present list of varieties by placing in undue prominence characters

of doubtful taxonomic importance, we refer all the specimens to the species
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V.flexaom and draw attention to such points as seem most variable, (•;.//., mode

of branching, colour, nature of surface of coenenchyma, prominence and shape of

verrucfe, etc. It is worthy of note with reference to this species that Klunzinger

says that anastomosis is exceptional whereas in (A) it is extremely abundant.

The following are some of the more important types :

—

(A) Several broken specimens of a beautiful onmge-red colour, the largest

80 mm. in height and 130 mna. in maximum breadth, may be grouped together.

The branching is irregular, and as no basal portion is present it is impossible to

detect in what direction the main branches extend. It is distinctly in one plane,

and there are abundant anastomoses forming a loose network.

A very remarkable feature is the presence of an enormous number of

. cirripede galls overgrown with polyp-bearing coenenchyma, leaving only a small

opening for the protrusion of the appendages of the crustacean. There are

no fewer than twenty-nine in the specimen of which the measurements are given.

The largest branch measures 2"5 mm. in diameter but the average is about

l"2o mm.

The coenenchyma is thick and very densely packed with minute spicules.

The colour varies in the different specimens from an orange-red to a dull brown,

due to the variable colour of the thin outer layer of double-clubs.

The polyps are disposed irregularly on all sides and are numerous on the

cirripede galls. The size and shape of the verructe depend on the stage of re-

traction. When fully expanded they are almost cylindrical, 1-25 mm. long and

1 mm. broad, with eight very prominent tooth-like lobes, around the peri-

phery. The anthocodite are completely retractile. The tentacles are first in-

folded, the lobes subsequently coming together and forming an eight-rayed star.

On further invagination this disappears and the verruca assumes a dome-like

form 1 mm. in height and 1'25 nmi. in diameter with a uniformly granular

surface.

The axis is cylindrical, very calcareous and of a pale yellow colour. Where

anastomosis takes place the two axes completely fuse together.

The spicules are (1) well-developed double-clubs; (2) transitions to double

spindles ; and (3) spindles. They are characterised by smooth, blunt warts,

and have the following measurements in millimetres :

—

{a) Large red double-clubs of the outer layer :

—

0-065 X 005 ; constriction, 003 broad and 0007 long.

0-067 X 005; „ 003 „ „ 00075 „

[b) Colourless double-clubs :

—

0065x0035; constriction, 002 broad and 0-005 long.

0-06x0-035; „ 0-02 „ „ 0-007 „

(r) Smaller colourless and red double-clubs :

—

005 X 003 ; constriction, 0018 broad and 0-067 long.
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(d) Transitions to double-spindles, the bare space becoming smaller and

smaller, eventually merging into spindles :

—

0-06 X 002; 006x0015; 007 x 0-015; 0-07 x 002.

((') Very few tetra-radiate forms with distinct x-shaped marking :

—

0-07 X OOS ;
0-035 x 03.

(/) Small spindles of the tentacles with few warts in 2 whorls :

—

0-035x001; 0-03x0009.

Locality : Andamans.

(B) A small complete colony, 45 mm. in length and 30 mm. in breadth, also

two fragments 40 mm. x 12 mm. and 30 mm. x 30 mm. in length and breadth

respectively. They are exjjanded in one plane, and the branches arise almost at

right angles and maintain their original course. They ai'e flattened slightly in

the plane of ramification. The coenenchyma is finely granular and glistening

when viewed under the lens, resembling in many ways a fish roe. The surface

is comparatively smooth. The polyps occur all round and are completely re-

tracted so that the verruc?e appear as slight undulations on the otherwise even

surface. In one of the specimens, however, the verrucic appear as truncated

cones and attain a height of almost 1 mm. The colour is dull hrick-red.

Locality : Andamans, 270-45 fathoms.

(C) Several small fragments, the largest of which is 70 mm. in height and 50

mm. in breadth. The branching is essentially in one plane, but by unequal

growth this is sometimes not evident. The branches arise at various angles

and are slightly sinuous. The ccenenchyma is moderately thick and presents

a glistening arenaceous appearance. The verrucje occur all over the coenenchyma

and stand out in relief as low domes.

The anthocodicc are completely retracted. There is a faint trace of a bare

space on the flattened surfaces, but this feature is here and there broken through

by an intruding polyp. On the top of the verructe there is a distinct pit, but

no trace of a stellate structure is discernible. It is noteworthy that the tips of

some of the twigs are almost perfectly smooth, showing that the polyps may be

retracted almost to the level of the ccenenchyma. The colour is oclireoas-iiellow.

Locality : Andamans, 270-45 fathoms.

(D) A number of portions of colonies. One of these is 55 mm. in height and

25 mm. in breadth, and consists of a branch from which several twigs arise at

considerable intervals almost perpendicularly. The coenenchyma is moderately

thick and has an almost even granular surface. The polyps are disposed irregu-

larly around the circumference. The verrucre appear as truncated cones slightly

over 1 mm. in height. The tips are paler in colour than the lower portion,

which corresponds in colour to the coenenchyma. On one of the twigs we find

all stages of retraction from truncated cones 1 mm. in height to an almost in-

appreciable undulation at the tip. The colour of the coenenchyma is yellow with
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a salmon-pink tinge, but the top of the partially retracted verruca is almost pale

yellow.

Locality ; Andamans, off Rutland Island, 35 fathoms.

(E) Several delicate fragments the largest of which is 45 mm. in height and

20 mm. in breadth. The diameter of the largest branch is 1-5 mm.

The ccenenchyma is thin and comparatively smooth. The branching is in

one plane and most of the branches arise almost perpendicularly. The polyps

are disposed all round, but mainly on three surfaces. The verrucae appear as

truncated cones with a terminal depression. They have a height of over 1 mm.,

i.e., almost equal to the thickness of the branch on which they are borne.

They have a diameter of 075 mm. The colour is hrownisli-yelhm but the tips

of the verrucse are almost white.

Locality : Andamans, 270-45 fathoms.

(F) A number of broken jjortions of a large colony all with a distinct

tendency to branch in one plane. The branches arise at right angles, are very

closely packed together and considerably thinner than those from which they

arise. The ccenenchyma is thin, glistening and arenaceous. The polyps occur

all round and show all stages of retraction from elongated truncated cones to

small dome-like elevations. The colour is almost brick-red.

Locality : Andamans, '270-45 fathoms.

(G) A large slightly damaged branch, 95 mm. in height and 45 mm. in

breadth. It gives off branches for the most part from one side, and these bear

slender twigs. The diameter of the main stem is 4 mm., that of a twig 1 mm.

The ccenenchyma is thin and comparatively smooth. The polyps occur all

round. On the main stem they appear as small warts, but on the twigs they

are more elevated, and in proportion to the diameter are much more conspicuous.

The colour is a ^?ff/^ greyish-ijellow.

Locality : Andamans, 36 fathoms.

Several specimens in the Wood-Mason Collection rei^resent this species.

The first and largest is orange-red in colour ; it is 150 mm. in height and 210

mm. in maximum breadth, so that the expansion is much more lateral than

vertical. The verruccC occur all round and are large and distinct. The specimen

is quite typical of the species. The other colonies have a dull orange-brown

colour.

GENUS GORGONELLA, Valenciennes.

Gorgonella umbella, Esper.

= Gorgonia mubella, Esper ; see Ridley, " Alcyonaria of Mergui Archipelago,"

"Journ. Linn. Soc," xxi. (1887), p. 240. Plate VIII. figs. 8 and 10.

Belonging to this species there are specimens from three different localities.

One small broken colony 90 mm. high apd 30 nun. broad is interesting chiefly
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from the fact that it still retains its main stem and expanded disc of attach ment

The main stem is (5 mm. in diameter near the base, which is dilated and forms a

truncated cone with a maximum diameter of 12 cm. At a distance of 6 mm.

from the attached portion the stem divides into two almost equal branches

which diverge at slightly ditterent angles. In the other specimens, which are

more complete in many ways, the principal stem has become detached. The

largest of these is 180 mm. high and 120 mm. broad, and bears several

diverging branches slightly lai'ger than the others.

Branching occurs on the larger and also on the secondary branches at very

short intervals. It is strictly confined to one plane so that the whole colony is

flaliellate in appearance. The branches are sub-parallel, arising nearly perpendi-

cularly liut mostly diverging upwards. Anastomoses are abundant giving great

rigidity to the colony. The axes are completely fused and the branches scarcely

exceed 5 mm. without becoming attached to others. Into the meshes of the

network so formed shoi't branches about So mm. to 4 mm. in length project,

and it is possible that these young branches will ultimately fuse with the others,

forming a denser and denser colony as growth proceeds.

The ca?nenchyma is very thick and finely granular in appearance, being

densely packed with warty spicules.

Polyps occur on all sides of the stem and branches except near the base

of the main stem Avhere they become sparse and finally leave a bare space.

The verruccC vary in size and shape, but no type is restricted to any special

portion of the colony. Some are truncated cones measuring 1 mm. in height,

others are lower and more dome-like, while some scarcely protrude beyond the

level of the coenenchyma. When they are closed over the retracted polyp there

remains a small circular opening surrounded by an eight-rayed star formed by

the inturned lobes of the margin. The anthocodite are very minute and are

completely retractile. The tentacles are colourless and when infolded are

guarded by eight pairs of long transparent spicules, each pair enclosing an acute

angle ; the points project beyond the base of the tentacles.

The colour of the colony is chocolate-red.

The spicules are yellow in colour and include the following types with

measurements in millimetres :

—

(a) Warty spindles, 008 x 0-02
; 0075 x 003.

{/)) Spindles with the warts in whorls, 007 x 0-03
; 005 x 003.

(r) Double-clubs, O'Oti x 004, constriction 0*02.

0-06 X 003, „ 0-02.

{d) Transitions to spindle-shaped (warty), 0-08 x 0-03
;
0-085 x 0-02.

(e) Warty crosses with a very distinct x-shaped marking, 0-05 x 0-05

;

04 X 04.

35
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Localities : (1) Off Ganjam Coast, 10 fathoms
; (2) Puri, 10 fathoms, Eocky

Bank
; (3) S.W. Cape Comorin, 2-3 miles, 38 fathoms.

Previously recorded from Mergui (Ridley), probably Bay of Bengal (Esper).

Gorgonelia granulata, Esper.

= Gorgonia granulata, Esper. Plate VIII. fig. 9.

There is not much positive content in Esper's original description of this

species, e.g., " fulvescent cortex with granular pores, some nearly hemispherical

others alnrost concealed," but as there is a strong resemblance between our

specimen and Esper's figure of G. granulata, we have resuscitated the latter,

amplifying the original description by including details of spiculation, etc.

A small much-damaged colony of a yellowish-brown colour, 70 mm. in

height and 40 mm. in lireadth. The branching is in one plane and no hint of

anastomosis is to be seen. The whole colony is stiflf' and rigid, and the majority

of the branches come off almost perpendicularly. The diameter of the main

stem is 3 mm., and throughout the colony the diameter of the branches varies

only very slightly, except near the tips where they are conical.

The axis is densely calcareous and very hard ; it is made up of concentric

laminie and is radially striated. In the older portions it has an olive-green

tint, passing through a pale brown in the branches to almost white in the twigs.

The coenenchyma is moderately thick and consists of two to three layers of

spicules. The surface is very even and is glistening and arenaceous in appearance.

In several places cirripede galls occur, but these are quite overgrown by polyp-

bearing ccenenchyma.

The i)oly})s are scattered irregularly over the whole colony. There are

very small verructc which hardly project beyond the surface of the coenenchyma

but give it a slightly undulating contour.

The spicules are typical of the genus except that the double-spheres are

not much in evidence and merge insensibly into double-club.s. The following

are the more important types with measurements length by breadth in milli-

metres :

—

{a) Double-spheres, 0-07 x 0-04
;
0-06 x 0-03.

{h) Double-clubs with very irregularly warted ends and a short constric-

tion, 007 X 004—constriction 002 ;
0-06 x 0-04—constriction 002.

('') Double-clubs with a warty projection at each end and a single whorl

of warts on either side of the constriction, 0-06 x 0-04
;
0-06 x 0035.

{d) Double-spindles, markedly tapering and very warty, O'OS x 0*03—con-

striction 02.

{e) Warty spindles, 0-0(3 x 02 ; 005 x 0-015.

Locality : Andamans.
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Previously recorded from China Sea (Esper).

To this species we also refer a much battered specimen in the Wood-
Mason Collection. It is 180 mm. in height and 40 mm. in breadth. It is pale

brown in colour ; much of the co'nenchyma has been rubbed of!' and many of

the twigs have been broken. The camenchyma is extremely thin and evenly

disposed. The vcrrucai ai'e small and dome-like and give an undulating ap-

pearance to the twigs where they are disposed for the most part laterally and
alternately. The spiculation is essentially the same as the above.



Order V. STELECHOTOKEA, Bourne.

SECTION I.—ASIPHONACEA.

Family TsLESTiDAi.

GENUS TELESTO, Lamouroux.

Telesto arborea, Wright and Studer.

This species is essentially a shallow-water form, as indeed are nearly all

the representatives of the genus, the only exception being Telesto arthuri, Hick-

son, which is recorded from 232-430 fathoms in the Indian Ocean. All the

specimens of this species collected by Crossland around Zanzibar were found

in shallow water under 10 fathoms, and the type specimen in the " Challenger"

collection was dredged at a depth of 49 fathoms.

The collection includes numerous colonies, from four different localities.

Some of them attain a length of 235 mm. Those from the Andamans are of

a dark brown colour, but the others are creamy-white to yellowish. They

agree with the description given by Wright and Studer, but in some cases

the polyps are larger—the verrucifi sometimes measuring 6 mm. while those

with the tentacles simply infolded attain a length of 9 mm. The spicules are

essentially as described, but many of the spindles have the warts more

densely packed. From the eight ridges on the verrueiu prominent bands of

spicules extend along the aboral surface of the tentacles. When the tentacles

are infolded the bands of spicules form a distinct eight-rayed star.

It is interesting to note the number of epizoic animals found on almost

all the specimens. Many are covered by an encrusting monaxonid sponge

which quite obliterates even the contour of the colony. Groups of acorn-

shells are very common and young pearl oysters are of not infrequent occur-

rence. Various Ophiuroids are also seen clinging to the larger stems,

while small Polychsets have burrows between the encrusting sponge and the

colony.

Localities : Andamans, Marine Survey, 270-45 fathoms ; southern portion

of Malacca Strait ; Gaspar Straits ; East Coast of Sumatra ; Karachee.

Previously recorded from the Arafura Sea, 49 fathoms ; also from Zanzibar,

10 fathoms.

Several fragments in the Wood-Mason Collection, the largest of which is

65 mm. in length, undoubtedly belong to this species. They are coral-red in

276
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colour but are partly overgrown by a white spongy growth. The verruca; are

large and cylindrical and are disposed in irregular spirals ; the anthocodini are

white and retractile.

Telesto rubra, Hickson.

This species is represented by a number of fragments of a bright coral-red

colour, one of which has a basal attachment on a piece of rock overgrown by

Polyzoa. The largest is 70 mm. in height. The diameter of the main stem is

3 mm., that of the branches 1 mm.

The polyps are borne in irregular spiral s, those on one side being about

3 mm. apart. The verrucii2 vary in height from 1 to 25 mm. The anthocodii^

are white and are completely retractile ; they contain numerous small colourless

spicules. When contracted they display an octo-radiate stellate structure.

The axial portion, though apparently composite, does not disintegrate on

boiling. At the ends of the verructii, when the polyps are partially retracted,

individual spicules occur in eight groups meeting in the centre and forming

a cone ; these bands are the continuation of eight ridges on the hollow tubes.

The spicules agree with those of the type specimen.

Locality ; Oft' Rutland Island, 35 fathoms ; Andamans, 270-45 fathoms.

Previously recorded from Maldive Islands, 23-25 fathoms ; and Trincomalee.

Telesto trichoste mma, Dana.

In the Wood-Mason Collection there is a small terminal twig of a Telesto

colony which we refer to the species tricJiostenwia. It is 70 mm. in length and

is of a cream-white colour ; it agrees in great detail {ej/., as to form and

dimensions of spicules) with the description given by Wright and Studer in

the " ' Challenger ' Report " on Aleyonaria. See also Thomson and Henderson,

Alcyonaria, in "Ceylon Pearl Oyster Report".

SECTION II.—PENNATDLACEA.

Family KophobelemnonidjE.

GENUS KOPHOBELEMNON, Asbj6rn.sen.

Kophobelemnon intermedium, n. sp.

Plate I. figs. 1 and 3.

A beautiful colony of a creamy-white colour, flattened in one plane with

bilateral symmetry, so that the pro-, meta- and para-rachidial surfaces are easily

distinguished. The following are some of the measurements in millimetres :

—
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Total length of colony • . .68
Length of rachis . . . .38
Breadth of rachis .... 4

Length of stalk . . . .30
Breadth of stalk . . . .2

The axis extends the whole length of the colony ; it is quadrangular in

section and concave on all the four surfaces. The polyps are disposed in a

single irregular row on each side and are separated by about 4 mm. They are

blue in colour and when retracted shine through the thin cutis. The tentacles

are about 2-25 mm. long and bear a single row of bluish-brown pinnules varying

in number. The zooids are abundant and fill up most of the interspaces be-

tween the polyps. They occur in sinuating rows, are of a dark brown colour,

and are easily seen with the naked eye.

The rachis has a glistening appearance due to the hyaline sj)icules which are

arranged longitudinally and are grouped more closely around the polyps, forming

pseudo-calyces. The polyps are quite devoid of spicules. The zooids are

enclosed in diamond-shaped meshes formed of shorter spicules more densely

packed. The stalk is cylindrical with a small swelling near the base. It is

finely granular in appearance, the cutis being packed with small spicules which

are, however, absent in the interior.

The following are some of the measurements of spicules in millimetres :

—

(a) Eod-like plates, some with regular ends, others more indented, 0-35 x

01 ;
0-3 X 0-08; 2 x 01.

(/;) Spindles, 04 x 0075 ;
0-35 x O'Oo; 0-2 x 0-05

;
0-2 x 0-03.

{<;) Spindles with bifurcated ends (the bifurcations sometimes attaining

a length of O'l mm.), 04 x 05 ; 035 x 005 ;
0-2 x 004.

Locality : Gulf of Martaban, 53 fathoms.

Note on Position of Kophobelemnon intermedium, n. sp.

The specimen, for which this new species is established, presents many
difficulties in classification. It seems to link the two genera Kopliobelemnon,

Asbjornsen and Sderohelemnon, Kolliker ; and the alternatives are either to erect

a new genus, which seems undesirable, or to unite the two under the older

title Kophohelemnon. The following table gives the chief characteristics of these

two genera and also those of our type :

—
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Kophobelomnon.



280

GENUS VIRGULARIA, Lamarck.

This genus is represented in the collection by four species, two of which

are new. There are also two young forms, too immature for exact specific

determination. The following table adapted from Kolliker shows the syste-

matic position of the " Investigator " specimens :

—

I. Polyps borne by distinct pinnules :

—

(A) Polyps at most 15 in number.

(B) Polyps over 15 in number.

18-25 polyps V. elegam, Gray.

40-45 ,, V. ornata, n. sp.

60-65 „ V. fused, n. sp.

II. Polyps borne by indistinct pinnules or ridges :

—

10-20 polyps V. jiimea, Pallas.

Virgularia elegans, Gray.

Belonging to this species there is a single elongated colony, with the basal

portion broken off. It is 170 mm. in length and bears rudimentary pinnules

to the very base. At the top of the rachis the pinnules are separated by inter-

vals of 2 mm., but at the base they are closely contiguous. There are about 25

polyps in a single row on each pinnule. The rachis at the widest part is 4 mm.

in breadth. The polyps are distinct in the upper part but are only marked off

by constrictions in the pinnule in the lower portion. Apart from its larger

size the specimen agrees closely with that described in the "Appendix to

Alcyonaria, Ceylon Pearl Oyster Keport" (Thomson, 1905).

The colour is creamy-white.

Locality : Orissa Coast, Marine Survey, 10 fathoms.

Previously recorded from Ceylon Seas.

Virgularia juncea, Pallas.

A single very slender specimen 435 mm. in length. For the first 145 mm.

from the top the pinnules are distinct and separated by about 1 '5 nnn. For the

next 155 mm. they are closely apposed and diminish gradually in length, so

that for the last 45 mm. of the rachis they appear as minute dots. They over-

lap on the meta-rachidial surface, but leave a bare space on the pro-rachidial which

is marked by a longitudinal groove. There is an elongated expansion at the

base, but the rudimentary pinnules encroach on this region. The axis is

cylindrical and disappears in the lower portion of the bladder. The specimen

agrees closely with KoUiker's description and figure. The colour is creamy-

white but the pinnules in the upper region are bluish.
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Locality : Andamans.
Previously recorded from Borneo, Philippines, Indian Ocean, etc.

Virgularia ornata, n. sp.

To this species we refer a portion of a colony consisting of part of a

rachis, 23 mm. in length, with 13 pinnules on each side.

The axis is very distinctive and is quadrilateral in section ; the meta-rachidial

surface is broader than the pro-rachidial, but both are concave ; on the para-

rachidial surfaces a distinct ridge extends throughout the entire length so as

to form two longitudinal furrows on each side ; the surface is very rough and

the whole is prismatic in structure.

The pinnules are S-shaped and overlap on the meta-rachidial aspect, but

leave a bare space on the pro-rachidial surface, along the middle of which runs a

shallow longitudinal furrow. The number of polyps on a pinnule varies greatly
;

on the lowest present there are only twelve, but on the sixth pinnule farther up

there are forty-five. These are apparently arranged in four rows, but this is due

no doubt to secondary growth and crowding. The pinnules are separated by

about 2 mm. No trace of nutritive canals was seen on the pro-rachidial surface.

The zooids are in three to four rows and are very distinct, forming a plate

extending almost the whole distance between the pinnules and about equally

separated from each.

This species approaches V. riimphii, KoUiker, but is distinguished from it

by (1) the zooids in three to four rows; (2) the shape of the axis; (3) the

apparent absence of nutritive canals on the pro-rachidial surface. This last

character is of doubtful specific importance, but the two others mark our speci-

men as distinct from V. rumjjhii.

Locality : Andamans.

Virgularia fusca, n. sp.

A fine specimen of this distinct species of a brownish-black colour.

Length of colony . . . 140 mm.

Breadth of rachis . . . 6'5 mm.

Number of well-developed pinnules 40/38.

Number of polyps on a pinnule . 60-65.

Diameter of bladder . . .5 mm.

About 18 mm. from the base the pinnules start as insignificant dots and

continue so for about 20 mm. Beyond this they gradually increase in size, but

for the next 28 mm. the polyps are not distinct. The well-developed pinnules

are S-shaped and very much contorted ; the pro-rachidial insertion is slightly

higher than the meta-rachidial. They have a broad insertion and bear 60-65

36
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barrel-shaped polyps apparently arranged in three to four rows. This appearance

is due no doubt to the twisting of the pinnule and the greater development of the

polyps. The well-developed pinnules are 2'5 mm. in height and separated by

about 2 mm. They overlap on the meta-rachidial surface, but leave a bare space,

marked by a deep longitudinal furrow, on the pro-rachidial aspect. No definite

zooids nor hint of nutritive canals was visible.

The coenenchyma is thin, but the outer covering is tough and has a tessellated

appearance. At the base of the rachis there is small elongated swelling with a

very thick wall, but part of this region is also marked by diminutive pinnules.

The axis is cylindrical and smooth, with a brownish exterior and a white

calcareous cone. No trace of limy bodies was found in the stalk or bladder.

This species approaches V. rumphii, but is distinguished from it by the

large number of polyps, the absence of spicules, and several other features.

Locality : Andamans. Marine Survey.

Virgularia, sp. ?

Two young colonies which we have hesitation in placing in any species.

They are immature and show the gradual development of the pinnules. In

details they are different and neither agrees with any described species.

(A) The larger is 46 mm. in length and bears twenty-three pinnules seen

as distinct with the naked eye. The pinnules are separated by about 1 75 mm.
They are placed obliquely, the pro-rachidial insertion being considerably higher

than the meta-rachidial, and about the level of the meta-rachidial insertion of

the next higher pinnule. There are from four to six polyps on each pinnule,

quite distinct from one another. The pinnules meet and overlap on the meta-

rachidial surface. All stages of rudimentary pinnules down to minute points

are present. The axis is cylindrical and tapers to a point at each end.

(B) The other is 35 mm. in length, and bears twelve distinct pinnules on

each side. All stages of rudimentary pinnules are present. The meta-rachidial

and pro-rachidial insertions are about the same level. The pinnules are small

and overlap on the meta-rachidial surface. The polyps, which are six to eight

in number, are distinct and leave only a narrow strip at the base of the pinnule.

The axis is cylindrical and tapers to both ends. There is a small swelling at

the end of the stalk.

Locality : Andamans, Marine Survey, 15 fathoms.

GENUS SCYTALIUM, Herklots.

Scytalium martensii, Kolliker. Plate V. figs. 1 and 5.

Several portions of what is apparently one colony about 600 mm. in

length, also portions of another smaller colony, agree closely with Kolliker's
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description of this species. The stalk of the larger colony is 105 mm. in length

and has a slight swelling about the middle.

Both the pro- and nieta-rachidial surfaces are free throughout their entire

length and are densely covered with small, longitudinally arranged spicules

which give them a red colour. The pinnules are rudimentary and are borne on

the pai-a-rachidial surfaces. There are six to thirteen polyps on each pinnule,

the number varying according to the position on the rachis. The polyps them-

selves are white, but are supported by groups of red spicules wluch mark their

position definitely almost to the base of the pinnule. The pinnules are separ-

ated by distances of about 2 mm. The position of the zooids is half-lateral,

half-ventral, and each is surrounded by a numlier of small projecting spicules.

Locality : Off Ceylon, 3-i fathoms.

Previously recorded from the Chinese Sea.

Scytalium martensii, Kolliker, var. magniflora, nov.

We have referred to a new variety of this species a specimen which differs

from Kolliker's type mainly in the size of the pinnules. The following are

some of the measurements in millimetres :

—

Total length of colony 285

Length of rachis ...... 225

Length of stalk ...... 60

Diameter of stalk...... 2

Length of pinnule ..... 5

Breadth of pinnule . . . . .3*5
Distance between pinnules .... 4-75

Diameter of axis...... 1

The pinnules are much lai-ger than in the type specimen and bear more

polyps. Near the base of the rachis there are about eighteen polyps on one

pinnule, five of which are rudimentary, but towards the tip there are twenty-one,

four of which are rudimentary. There are about sixty pinnules on each of the

para-rachidial surfaces, but towards the base the polyps are separated for almost

their entire length, eventually appearing as groups of isolated polyps. The

colour pattern is identical with that in <S'. martensii, but in some places, especi-

ally on the stalk and lower surface of the pinnules, there is a greater abundance

of red spicules.

The axis is quadrangular in section, the pro- and meta-rachidial surfaces

being slightly broader. There is a slight groove on all the sides. In the stalk

the axis approaches a cylindrical form.

The polyps are white and are surrounded by groups of short red spicules

which pass up the aboral surface of the tentacles in triangular bands.
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The following table gives the main points of distinction between S. sarsii,

S. martensii, Kolliker, and *S'. martensii, var. magniflora, nov.

S. sarsii.



. 84, 40
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Table of Species of Pteroeide.'^ inclnded in fhi.s rollecfion, arranged according

to Kolliker's classification.

I. Zooid-plate basal.

(A) Zooid-streak of the keel long and narrow.

(1) Eachis more than six times longer than broad argenteum group.

without definite rays P. nigrum, KolUker.

(2) Eachis at most twice as long as broad . lacazii group.

11-16 rays P. lacazii var. spinosum, Kijlliker.

colony very rigid and much contorted, 14 rays P. ilicifolium, n. sp.

21-27 rays P. tnultiradiatum, KoUiker.

8-10 rays P. intermedium, n. sp.

(B) Zooid-streak of the keel short and broad . . griseum group.

11-22 rays, mostly 14-16 P. griseum, Kolliker.

15-19 rays P. rohustmn, n. sp.

II. Zooid-plate median.

(A) Pinnules ventrally passing on to the keel with a

cushion ........ caledonicum gi'oup.

(B) Pinnules without a ventral cushion . . . pellucidum group.

rays all seem to arise from one point P. mac-andrewi, Kolliker.

8-10 rays P. andamanense, n. sp.

pinnules transparent, 17 rays P. indicum, n. sp.

9-11 rays P. punctatum, n. sp.

III. Zooid-plate marginal.

(A) Short main rays which only extend to the polyp

zone ........ breviradiatum group.

(B) Long main rays.

(AA) Pinnules thick.

(1) Pinnules with superior zooids ; distinct

rays ; regular spines ; ventral zooid-

streak ...... tenerum group.

zooid-plate large, 18-23 rays P. flavidum, Kolhker.

(2) Eays indistinct ; spines irregular ; no

ventral zooid-streak ; rarely superior

zooids ...... sarcocaulon group.

28-33 rays P. crassmn, KolUker.

(BB) Pinnules thin.

(1) Keel spongy ..... hymenocaulon gi-oup.

11 rays P. hymenocaulon, Bleeker.

20-24 rays P. steenstrupi, Kolliker.

(2) Keel firmer in the interior . . . esperi group.

ventral zooid-streak, 11-14 rays P. esperi, Herklots.

14 rays P. esperi, var. armatum, nov.

Pteroeides nigrum, Kolliker.

A single colony from which the tip of the rachis has been broken, leaving

the nude axis projecting.
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16 mm.
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The spcfinioii tor wliich we suggest, this new species is obviously distinct

from the others in the collection and is uni(]uc in many respects. The zooid-

plate is basal and clearly defined, extending in a crescent about half-way up the

pinnule, but, being of the same colour as the latter, it is hardly visible to the

naked eye. The length and breadth of the rachis are equal, so that it falls into

Kolliker's Idcdzii-groui}. The number of rays is fourteen, hence it comes nearest

to /'. liicazn, Kolliker. We are unable, however, to identify it with any of the

varieties of this species.

The whole colony is very hard in texture and is quite inflexible. The

pinnules are fan-shaped and very much contorted, so that the general appearance

is that of a very spiny " holly-leaf," hence the name.

No zooid-streak could be discerned on the meta-rachidial surface, but there

is a deep groove on the pro-rachidial surface of the keel. The rays are fairly

distinct, being visible to the naked eye. They are composed of two to four

adjacent spines, all of which (or in some cases only one) may project beyond the

margin for a distance of 1 to 2"5 mm.

The pro-rachidial insertion of the pinnules is slightly higher than the

meta-rachidial and there are no rudimentary pinnules at the base. The majority

of the polyps are situated along the margin, but some occur on both surfaces

extending about one-quarter down the pinnule. There are no limy needles in

the polyp region, but a few very minute forms occur in the keel. Between the

I3ro-rachiflial insertion of the i)innule and the keel there are about four or five

small projecting spines. The whole of the meta-rachidial surface of the keel is

covered by the overlapping pinnules.

The colour of the colony is warm-brown, but a few darker patches occur

on the pro-rachidial surface.

Locality : Off Cape Comorin, 9 fathoms.

Pteroeides multiradiatum, Kolliker.

A single specimen ; only the rachis represented.

Total length of colony 95 + mm.

Length of rachis . . . . . .85 mm.

Breadth of rachis 52 mm.

Length of stalk (only axis left) . . . 10 + mm.

Thickness of stalk unknown.

Number of pinnules ...... 29

Number of rays 22-25

Length of pro-rachidial margin of largest pinnule 22 mm.

Breadth of insertion of largest pinnule . . 6 mm.

Breadth of largest pinnule . . . .21 mm.

Distance between pinnules .... 2 mm,
37
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The zooid-plate is large and basal, extending almost to the polyp region.

The meta-rachidial zooid-streak is long and narrow, consisting of a single row of

widely separated zooids towards the npper extremity. The rays, which are

about twenty-five in number, are not very prominent and in only a few cases

project beyond the margin. They are only faintly visible to the naked eye.

The polyps are numerous, the greater number being congregated along the

margin, but a few occur on both surfaces, though mostly on the upper side.

The keel is very broad and is bare on both the pro-rachidial and the meta-rachidial

aspects. The colour of the colony is orange-yellow.

Locality : Unknown ; No. MjL* Marine Survey.

Previously recorded from Pulo Penang (Expedition of the " Galathea "
).

Pteroeides intermedium, n. sp. Plate VI. fig. 9.

esents this species.

75 mm.

45 mm.
40 mm.

35 mm.
7 mm.

18

8-10

19 mm.

45 mm.

16 mm.
2 mm.

A single colony very much expanded in one plane repr

Total length of colony .....
Length of rachis

Breadth of rachis ......
Length of stalk

Thickness of stalk

Number of pinnules

Number of rays

Length of pro-rachidial margin of largest pinnule

Breadth of insertion of largest pinnule .

Breadth of largest pinnule ....
Distance between pinnules ....

This specimen has a basal zooid-plate and the rachis is slightly longer than

broad, so that it is included in Kolliker's lacazii-group. The number of rays is

about eight to ten, and thus it is intermediate between P. kartimjii, Kolliker,

and P. lacazii, Kolliker, the former having four to six and the latter eleven to

sixteen rays.

The keel and stalk are moderately soft, and both the meta-rachidial and

pro-rachidial surfaces are free throughout their entire length. The pinnules are

almost scalpel-shaped and have a very narrow insertion. All are distinctly

lateral, but the rudimentary forms at the base turn towards the pro-rachidial

surface. The pinnules are thin and flexible and bear a few small limy needles

in the polyp-zone. There are also minute spicules in the keel and stalk. The
rays consist of six or eight spines and are very strong. They project markedly,

sometimes extending 4 mm. beyond the margin. On the lower surface they

are very prominent, but on the upper surface can be discerned only with difficulty
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except near the base. They form one of the most characteristic features of the
species.

The zooid-plate is small and inconspicuous, extending hardly one-quarter
up the pinnule. It is crescentic in shape and is clearly defined, both the pro-

rachidial and the nieta-rachidial origins being almost as long as median radius.

The polyps are brown in colour and are clustered mostly on the margin, but a
few extend about one-third down the upper surface, on the lower only about
one-fourth, thus leaving a distinct space between the polyp-zone and the zooid-

plate equal to about one-half of the pinnule.

The colour is light brown, but there are purple streaks occupying many of

the interradial spaces, and there is a large bluish patch on the pro-rachidial

surface of the keel.

Locality : Andamans.

Pteroeides griseum, Kblliker.

A single colony of a very remarkable appearance represents this very vari-

able species.

Total length of colony 105 mm.
50 mm.
45 mm.
60 mm.
10 mm.
26

19-20

17 mm.
8 mm.
19 mm.
15 mm.

Length of rachis

Breadth of rachis

Length of stalk

Thickness of stalk

Number of pinnules .....
Number of rays ......
Length of pro-rachidial margin of largest pinnule

Breadth of insertion of largest pinnule

Breadth of largest pinnule ....
Distance between pinnules ....

The stalk is soft and swollen immediately below the rachis, and from this

it tapers to the tip in a .steep cone. The upper half of the meta-rachidial sur-

face of the keel is covered by the overlapping pinnules, which are fan-shaped

and very broad. The rays are quite soft and flexible, a condition due probably
to a pathological variation, seen also in one of the specimens of F. robmtiim,

n. sp. In the polyp region on the upper surface of the pinnules there are also

numerous needle-shaped bodies of a similar consistency. In other respects this

form agrees with Kolliker's P. griseum.

Locality : Unknown
; No. ^V- (Dr- J- Anderson).

Previously recorded from Adriatic Sea, Mediterranean Sea.
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smaller spines, doubtless the incipient stage of the next new ray. The sharp

points of the rays may project as much as 2 mm., and give the pinnules a sjjiny

margin.

The pinnules present all grades from narrow scalpel-shaped forms to almost

fan-shaped types.

The polyps are numerous and are confined to the margin of the pinnules.

These meet and overlap on the meta-rachidial surface, except in the oldest

specimen where there is a free space on the lower half.

The colour varies in the three types ; the smallest (C) is light brown, the

next (B) is considerably darker with bluish spots studded over it, while the

largest (A) is very pale brown with purple patches, especially on the pro-rachidial

surface. This difference in colour may be due to the preservation.

Locality ; Andamans.

Previously recorded from Gulf of Suez.

Pteroeides andamanense, n. sp. Plate VI. fig. 6.

A single specimen of a yellowish colour represents this new species.

Total length of colony .

Length of rachis ....
Breadth of rachis ....
Length of stalk ....
Thickness of stalk ....
Number of pinnules

Number of rays ....
Length of pro-rachidial margin of largest pinnule

Breadth of insertion of largest pinnule

Breadth of largest pinnule

Distance between pinnules

The whole colony is very much flattened in one plane.

The zooid-plate is median, and there is no cushion at the pro-rachidial

insertion of the pinnule, so that the species falls into the pellucidum-group.

The stalk and keel are tough, and the former tapers gently to a point where it

is slightly incurved. The pinnules are thin and the pro-rachidial insertion is

higher than the meta-rachidial. They are developed laterally and do not meet

on the meta-rachidial surface except for a short space at the upper end. No
pinnules are developed at the extreme tip of the rachis. Between the meta-

rachidial insertion and the keel there are a number of small projecting spines,

generally three to five. The rays are eight to ten in number and are composed

of two to four spines which project in some cases 2 to 3 mm. They are large

and conspicuous. There are no small needles in the zooid region.

.
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No zooid-streak was visible. The polyps are very indistinct and occur on
both sides, though mainly on the upper surface of the pinnules. The polyp
region extends almost to the zooid-plate on the lower surface. Their position

can be locateil in many cases only by means of tlie mesenteries appearing
through the transparent walls.

This sjjecies is distinguished from

—

{<i) /'. hreve, Kolliker, (1) by having only eight to ten rays instead of fifteen

to sixteen
; (2) by the narrow insertion of the pinnules

; (3) by the

fact that there are rudimentary pinnules at the lower end ; and (4)
inasmuch as the pinnules do not all stand straight out from the keel.

{h) P. pellacidam, Kolliker, (1) by the more sickle-shaped pinnules; (2) by
the general contour of the colony

; (3) by the long free s])a,ce on the

meta-rachidial surface
; and (4) in not having a broad polyjj-zone and

large polyps. It agrees with this species in the fact that both have
short spines at the pro-rachidial insertion of the pinnule.

{r) P. mac-andrewi , Kolliker, by the mode of origin of the rays in the

pinnules.

Locality : Andamans.

Pteroeides indicum, n. sp.

A single large specimen of a light brown colour represents this species.

Total length of colony 115 mm.
Length of rachis 90 mm.
Breadth of rachis 70 mm.
Length of stalk 25 mm.
Thickness of stalk . 9 nim.

Number of pinnules 27
Number of rays . 17

Length of pro-rachidial margin of largest pinnule . 30 mm.
Breadth of insertion of largest pinnule . . .10 mm.
Breadth of largest pinnule 21 mm.
Distance between pinnules 12 mm.

The zooid-plate is median and as there is no ventral cushion it falls into

Kolliker's pellucidum-group.

The stalk is hard
; it is comparatively thin and has a swelling just below the

base of the rachis. The keel is much broader than the stalk and has the shape
of an elongated ellipse. The rind is tough and parchment-like but the interior

is spongy. The pinnules are developed laterally, but towards the base there

is a distinct shunting towards the pro-rachidial surface, the lowest pair being
separated by about 4 mm. They are fan-shaped and more distant (12 mm.)
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than in any other species we have examined. The meta-rachidial surface is

quite hidden by the overlapping pinnules, except near the tip where they are

turned towards the pro-rachidial surface. The lower rudimentary pinnules are

spatula-like. All are exceedingly transparent so that the mesenteries with their

chain-like series of minute ova may be traced to the very base of the pinnule.

The rays are not very strongly developed, and project but little beyond the

margin. They are best seen on the lower surface. The zooid-plate is median

and very narrow, scarcely visible to the naked eye. The jjolyps occur for the

most part along the margin, but two to three rows occur on both sides extending

about one-quarter down the pinnule. There are numerous small needles in the

polyp region ; a few also occur in the keel, but no trace could be found in the

stalk.

This form approaches P. hrarhycauloii, KtiUiker, but may be distinguished

from it in the following respects : (1) there is a much narrower zooid-plate
; (2)

the rays are more delicate
; (3) the meta-rachidial surface is covered by the

pinnules which are transparent. From P. maniUense, Kolliker, it may be

distinguished by (1) the presence of spicules in the polyp region
; (2) the

greater number of rays
; (3) its transparent pinnules.

Locality : Off Colombo, 26^^ fathoms. Marine Survey.

Pteroeides punctatum, n. sp.

Ten small pale-coloured specimens,

of the most complete colonies :

—

Plate II. figs. 1 and 4.

The following are the measurements

Total length of colony
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pro-rauhidial and the meta-racliidial surfaces of the keel are free throughout

their entire length.

The pinnules are narrow and sickle-shaped. The zooid-plate is broad on

the pro-rachidial surface ; from this it arches towards the meta-rachidial insertion,

tapering almost to a ])oint, but it can hardly be called small as in P. manillense,

Kolliker. It is visible to the naked eye.

The rays of the pinnules are very conspicuous and are comjjosed of about

five spines abreast in some places. The polyps occur in four to five rows on

both sides of the pinnules, extending on the lower side almost to the zooid-

plate. They project mai'kedly beyond the margin which has a serrated ap-

pearance. There are a number of superior zooids on the pinnules and

abundant limy needles in the polyp region.

The following table contrasts this species with P. pellucidum and P.

manilleme

:

—

p. piincfatiim, n. sp.
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Lengtli of pro-rachidial margin of largest pinnule . 24 mm.
Breadth of insertion of largest pinnule . . . 10 mm.
Breadth of largest pinnule . . . . .16 mm.
Distance between pinnules . . . . .25 mm.

The stalk is slightly conical with a swelling at the base of the rachis. Both

the meta-rachidial and the pro-rachidial surfaces of the keel are free throughout

their entire length. On the meta-rachidial surface the pinnules almost meet at

the upper end but leave a heart-shaped space at the base. The pinnules are

disjjosed laterally, but at the lower end they suddenly approximate towards the

pro-rachidial surface, so as to enclose a boat-shaped area with a long elliptical

keel. They are fan- to sickle-shaped, fairly thick and opaque. The zooid-plate

is marginal and extends well into the polyp region. No trace of a zooid-streak

could be found. The polyps are disposed in five to six it)ws on both surfaces

of the pinnules. Numerous large ova are seen attached to the mesenteries

which extend almost to the base of the pinnules. There are a number of long

limy needles in the polyp region. The rays are not very strong ; they project in

some cases 2 mm., but this is by no means regular.

Locality : Unknown ; No. M/--- (Dr. J. Anderson).

Previously recorded from Java.

Pteroeides crassum, Kolliker.

Specimen. I. II. III. IV. V. VI.

Total length of colony .

Length of rachis

Breadth of rachis

Length of stalk .

Thickness of stalk

Number of pinnules

Number of rays .

Length of pro-rachidial mar-

gin of largest pinnule . 28 mm. 21 mm. 21 mm. 18 mm. 14 mm. 11 mm.
Breadth of insertion of lar-

gest pinnule

Breadth of largest pinnule

Distance between pinnules

Six specimens represent this species. The colour of the stalk and keel is

yellow, with green, blue and purple streaks ; that of the pinnules is pale yellow

while the polyps are brown with blue markings, the latter giving the character-

istic appearance to the colony. The rachis, when viewed from the meta-

rachidial surface, is heart-shaped, but from the pro-rachidial surface it appears

oval. The pinnules are broad and fan-shaped, but the lower rudimentary forms

are scalpel-shaped and approach the pro-rachidial surface. The number of rays

100 mm.
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varies considerably, in one specimen the maximum was eleven while in another
it was twenty-eight. They are very strong and conspicuous. They consist of
three to four spines and project beyond the margin giving the latter a serrated

appearance. The zooid-plate is large and mai'ginal. The polyps occur on both
sides of the pinnules, seven to eight rows on the ujjper and five to six rows on
the lower surface. There are no limy needles either in the zooid region or in

the stalk and keel. No zooid-streak was found.

Locality : Andamans.

Previously recorded from Singapore.

Pteroeidcs hymenocaulon, Bleeker.

A small very flaccid colony of a brown colour.

Total length of colony 60 mm.
Length of rachis 40 mm.
Breadth of rachis .30 mm.
Length of stalk 20 mm.
Thickness of stalk 7 mm.
Number of pinnules 21

Number of rays .11
Length of pro-rachidial margin of largest pinnule . 12 mm.
Breadth of insertion of largest pinnule ... 4 mm.
Breadth of largest pinnule 10 mm.
Distance between pinnules 3 mm.

The stalk is soft and spongy and contains numerous small needles. Both
the pro-rachidial and meta-rachidial surfaces are free throughout their entire

length. The pinnules are thin and lancet-shaped, and are supported by long

rays, consisting of two to three spines, which project in many cases 2 mm. The
zooid-plate is large and marginal but is not visible to the naked eye. The
polyps occur on both surfaces of the pinnules in several rows. There are many
large limy needles in the polyp region but none in the stalk and keel. The
colour is brown with bluish patches occurring irregularly.

Locality : Nicobars.

Previously recorded from Amboina.

Pteroeides steenstrupi, Kolliker.

An imperfect specimen, the tip of the rachis being broken off.

Total length of colony.....
Length of rachis

Breadth of rachis . .
'

.

Length of stalk

80 + mm.

45 + mm.
37 mm,

35 mm.
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lower rudimentary forms are scalpel-shaped and approach the pro-rachidial sur-

face. The rays are eleven to thirteen in number and consist of two to four spines

projecting in some cases 3"5 mm. The poIy})s are disposed on both sides of the

pinnules in live to six rows extending about half-way down. No zooid-streak

was discernible. There are numerous small limy needles in the polyp region.

The zooid-plate is marginal and distinct, extending, especially along the rays, well

into the polyp-zone.

Localities : Muttah River ; Hughli Delta ; Sandheads ; R. Hughli.

Previously recorded from Java, Philippines, Sumatra, Salatiga, Batavia,

6-10 fathoms.

Pteroeides esperi, Herklots, var. armatum, nov.

A single large colony with the following measurements :

—

Total length of colony . . . . . .115 mm.
Length of rachis 80 mm.
Breadth of rachis ....... 65 mm.
Length of stalk ....... 35 mm.
Thickness of stalk....... 13 mm.
Number of pinnules ...... 32

Number of rays ....... 14

Length of pro-rachidial margin of largest pinnule . 25 mm.
Breadth of insertion of largest pinnule ... 7 mm.
Breadth of largest pinnule . . . . .17 mm.
Distance between pinnules ..... 2 mm.

This specimen agrees generally with P. esperi, Herklots, but we cannot

identify it with any of Kollikers varieties, viz., typicum, latlfoUuin, molle and

mignstifolium.

The stalk is conical and tapers gradually towards the base. The pinnules

overlap, and cover the meta-rachidial surface except for a small triangular

portion at the base of the rachis, but the pro-ivichidial surface is entirely free.

The pinnules are fairly thick and fan-shaped, and there is a slight cushion at the

pro-rachidial insertion. The rays are broad and strong, consisting of two to four

spines which project beyond the margin making it markedly serrated. The

zooid-plate is marginal and extends far into the polyp region, especially along the

rays. The polyps are numerous, especially on the upper side of the pinnules ; on

the lower side there are three to four rows. The l)ody of the polyps is brownish-

black and this gives the chai'acteristic colour to the colony. The tentacles

are white. No zooid-streak could be seen.

The general colour is yellowish, but green and brownish-black spots occur

on the stalk and keel.

Locality : Andamans.
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Family Veretillidje.

Sub-family Cavernularinae.

Oavernularia elegans, Herklots.

,, ohesa, Valenciennes.

,,
lutkenii, Kolliker.

„ orientalis, n. sp.

,, andamanensis , n. sp.

Parabelemnon indicum, n. gen. et sp.

Sub-family Lituarinae.

Lituaria phalloides, [Pallas].

„ hicksoni, n. sp.

Policella australis, Gray.

GENUS CAVERNULARIA, Valenciennes.

This genus is distiuguished from Stiilohelemnon, Kolliker, by the absence of

spicules in the polyps. Kolliker recognised four species and other two have

since been added. Neither of these, however, seems to us to be distinct. C.

madeirensis, Studer, differs from C. ohesa, Val., only in the size and small number

of the polyps, but the study of a large numl)er of specimens from different

localities has convinced us of the great variability of the latter species both in

these and other characters, so that we would suggest the abolition of C.

madeire?ms as a type distinct from C. obesa. Again, C. habereri, Morott" is dis-

tinguished from C. lutkenii, Kiilliker, (1) by the presence of a rudimentary stalk
;

(2) by its furrowed appearance ; and (3) by the grouping of zooids in rows. In

this collection are a number of specimens which we have no hesitation in placing

in C. lUtJcenu, and which show all stages of transition as to these three characters
;

in fact we are inclined to the belief that at any rate the last two differences are

the result of contraction during death. For these and other reasons we regard

C. habereri as a form of the variable species C. lutkenii.

To the genus we have added two new species which are quite different

from those already described, especially with regard to spiculation. Their i)lace

in classification will be seen in the following table :

—

(A) Without axis:

—

(«) Stalk without needles in the interior . C. elegmis, Herklots.

{b) Stalk with needles in the interior . . C. ohesa, Val.^

(B) With axis :—

{a) Axis very short, lying at end of stalk or

absent . ... . . C. glans, Val.

^ Includiug G. madeirensis, Studer.
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(h) Axis longer, spindle-shai)ed, lying at boun-

dary of stalk and club or passing half-

way up the club C. liltkenii, Kcilliker.'

{r) Axis spindle-shaped, occupying lower half

of club and passing into the stalk . C. ortentalh, n. sp.

{(1) Axis quadrangular, occupying the whole

length of the club C. andummiemis, n. sj).

Cavernularia elegans, Herklots.

Numerous specimens of this species occur in the collection from various

localities. They all present the general features which characterise the species,

but differ from them and from one another in certain respects, e.(j. (1) relative

length and breadth of the polyp-bearing portion and the stalk
; (2) the relative

proportions of the polyp-bearing region of the several colonies ; (3) the distance

between the polyps and the size of the polyps, and (4) colour. The s})iculation

is also a matter of some difficulty, the i-ange of variation both in the shapes of

spicules and in their dimensions being perhaps greater than in any other species

we have examined. The following localities are here represented : Orissa

Coast ; Sandheads (A. Milner and J. Barnet) ; Tavoy ; Karachi ; Chilka Bight,

Orissa Coast (J. H. Eow). Not only do the specimens differ from the various

localities, but there are also marked differences among the specimens from the

same locality.

Previously recorded from Japan.

Great variability as to size and number of polyps, arrangement of siphono-

zooids and spiculation.

Cavernularia obesa, Valenciennes.

In the collection there are a number of specimens which exhibit certain

differences in detail, but which we include in the above very variable species.

The following are the measurements of some of the colonies :

—

Total length of colony

Length of trunk ....
Breadth of trunk

Length of stalk

Breadth of stalk ...
The nature of the canals and partitions agrees closely with the descrijjtion

given by Kolliker. In the interior of the stalk there are abundant needles, but

there is no trace of an axis. The retracted polyps appear in some as minute

specks, while in others they are present as small circles 1 mm. in diameter, in

1 Including G. habereri, Moroff.

100 mm.
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the interior of which a stellate figure can be discerned. In the majority of the

specimens they are continued down to the origin of the stalk, but in others only

siphonozooids can be seen in this region. The polyps are separated by distances

varying from 1'5 mm. to 3 "5 mm. The specimens with more distant polyps

would fall into Studer's C. madeirendx, but in the essential points they do not

diff'er from C. ohesa, so that after taking into consideration the variability of

the species we rank the two sets under the title C. ohesa, Val. The siphono-

zooids present the same differences of size. In some cases they are arranged

apparently in longitudinal rows, in others in transverse rows, in a third type

irregularly. Some of the stalks are smooth while others have longitudinal

ridges and furrows. The arrangement of the siphonozooids and the ridging of

the surface cannot be regarded as of any specific value, being for the most part

due to the state of contraction.

In one of the specimens a small oflFshoot arises from the trunk near its

junction with the stalk.

The spicules, both in types and measurements, agree on the whole with

KoUiker's description, but here as in other species of Cacermdaria we must note

a marked degree of variation.

The colour of the colonies is creamy-white or a light grey with darker

polyps.

Localities : Orissa Coast, Marine Survey ; Palk Strait, Marine Survey.

Previously recorded from Pulo Penang, Bay of Bengal, Indian Ocean,

Gulf of Manaar and Cheval Paar.

Cavernularia lutkenii, Kolliker.

A number of specimens showing graded variations comjjarable to those

of C. obesa. The following; measurements were taken ;

Total length of colony

Length of trunk

Breadth of trunk

Length of stalk

Breadth of stalk . .

Some of the colonies are flattened in one plane but the majority are

globular. The nature and length of the stalk are worthy of note. C. hahereri,

Moroff, was distinguished from C. Uitkciui by the rudimentary nature of the stalk.

In one of the largest specimens in this collection the stalk is reduced to a

minimum, while in some of the smaller specimens it is almost as long as the

trunk. The other differences are (1) furrowed nature of stalk, and (2) siphono-

zooids in longitudinal rows. But, as we have noted in the case of C. ohesa,

a survey of a number of specimens shows that these are only relative differences

and not a basis for specific distinction.

L^ XH\_/tt.:5l-iA V
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The polyps and spicules show marked variability as in C. obesa, but agree

on the whole with Kolliker's type specimens. It is interesting to note that,

in all the specimens we examined, the change in position of the axis with

regard to the partition walls in the trunk and stalk is exactly in accordance

with Kolliker's description.

The colour is pale yellow, with transparent polyps like those of Alcyonium

(Ugitatinii, but in two specimens (those with the long stalks) it is purplish,

even in the body of the polyps, while the tentacles are pinkish-white.

Localities : Orissa Coast, Marine Survey ; Sandheads, R. Hughli ; also

Calicut.

Previously recorded from Bay of Bengal.

Cavernularia orientalis, n. sp. Plate IX. figs, la, lb.

This new species is represented by one complete specimen whose measure-

ments are as follows :

—

Total length of colony . . 65 mm.

Length of trunk . . .47 mm.

Breadth of trunk . . .15 mm.

Length of stalk . . . .18 mm.

Breadth of stalk ... 6 mm.

The axis extends from about the middle of the stalk to within 27 mm. of

the tip of the trunk. A cross-section of the stalk shows a circular cavity with

two thick diametrically placed partition walls dividing it into four equal longi-

tudinal canals. In the trunk, however, the position of the walls is different.

The cavity is oval in shape, and parallel to the short axis there are two dividing

partitions
;
joining the mid-jjoints of these is the septum transversale. The

spindle-shaped axis is enclosed, at the middle of the septum, within the two

component membranes. In the upper portion of the trunk the same three

partition Avails are flistinctly visible, though more delicate than in the stalk.

There are abundant spicules in the canal walls both in the stalk and in the

trunk.

The polyps are all withdrawn and the whole colony is very much con-

tracted. The position of the polyps is marked by pit-like depressions which

are about 1 mm. aj^art. There are abundant siphonozooids with apparently no

regular arrangement. Their openings appear as elongated slits. A section of

the trunk shows large internal cavities with well-developed mesenteries bearing

small ova, but the polyp occupies only a small portion near the surface.

Numerous solenia are also seen traversing the colony in all directions, connect-

ing the polyps and apparently also the siphonozooids with the large central

canals.

39
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The polyps diminish in number towards the Imse of the trunk.

The spicules are very characteristic and mark this species as distinct from

C. liithenii, to which it is most closely allied. All are smooth and hyaline and

many show very clearly the lines of growth (see fig.). The following are some

of the types with measurements in millimetres :

—

(A) Trunk :—

{n) Cylindrical forms, 0-2 x 0-03
;
0-125 x 002.

{h) Cylindrical with epiphysis-Hke terminations, 0-225 x 0-03 ; 0-2 x 0-02.

(<•) Cylindrical with broad bifurcations at one end, some of which are

almost T-shaped, 035 x 0-08
; 03 x 006 ; 0225 x 0035.

{(1) Cylindrical with knob at one end and bifurcation at the other,

0-35 X 0-075
; 03 x 006 ; 025 x 0055.

{(') Bifurcated at both ends, the smaller forms resembling vertebrae,

0-4 X 0-1
;
0-35 x 0075 ;

0-2 x 004.

(/) Flattened forms with rings of growth like the shell of Solen, 03 x 0-025
;

0-25 X 0-02.

There are numerous irregular and intermediate types ; in some the bifurca-

tions are smooth, in others they are again sub-divided.

(B) Stalk :—

[a) Short spindles with rather rounded ends, 0-1 x 0-02
;
0-075 x 0-02.

{b) Spindle-shaped, broader at the middle, resembling " navicellse,"

0-125 X 0-03
; 012 x 0-035.

{<) Cylinders with a conical termination, 015 x 0-04
;
0*15 x 0-02.

{<]) Spindle-shaped with one-half expanded and bifurcated, 0-175 x 0-03
;

0-175 X 0-045
; 015 x 002.

{(') Quartettes, 0-15 x 0-04
;
0-15 x 0-03.

(/) Irregular and intermediate types, 0*2 x 0-1
;
0-175 x 0-04

;
0-15 x 003.

In C. lutkenii the ends of the spicules are never divided.

The colour of the colony is creamy-white.

Locality : Orissa Coast, Marine Survey.

Cavernularia andamanensis, n. sp. Plate IX. fig. 3.

Two incomplete colonies representing only the upper portion of the trunk.

Both are cylindrical in shape, and are 28 mm. and 21 mm. in length and 10 mm.
and 6-5 mm. in diameter respectively. The axis extends to the very tip of the

colony and is quadrangular in cross-section, with the sides slightly incurved.

In the larger specimen it is 1-75 mm. broad, in the smaller 1-25 mm.
The colonies are different in texture and in degree of contraction. The

larger is very soft and spongy and all the polyps are withdrawn. The polyps

occur almost uniformly all over the surface. The openings are circular and
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about 1 mm. in diameter. The siphonozooids are densely packed, and have

no definite arrangement. The smaller specimen is of a firmer consistence and

very few of the polyps are retracted. The siphonozooids are smaller but

e([ually numerous.

The polyps are about (5 nun. in length and have a diameter of OTf) mm.
The tentacles are 1 nun. long. They are very broad and transparent, and have

two rows of about 15 pinnules on each side. The polyps are simply retracted

by well-developed muscles on the mesenteries so that the tips of the tentacles

are close together just under the circular aperture which is closed by a trans-

parent membrane. The position of the siphonozooids is marked by small cir-

cular openings covered by a hyaline film showing a radiate structure, evidently

the muscles which close the aperture. No trace of tentacles could be found.

From the nature of the specimens it was impossible to ascertain the position

of the septa, but the same system of solenia was observed as in C. orientalis; n. sp-

The spicules of the ti-unk are smooth and hyaline and show markedly the

lines of growth. The following are .some of the types with measurements in

millimetres :

—

{a) Capstan-like with narrow constriction or like two cones joined by their

apices, 0125 x 0025 ;
0-075 x 0025.

(/>) Cylindrical with bifurcation at one end—some almost T-shaped,

0-25 X 0-125
; 02 x 01 ; 015 x 0075.

((?) Capstan-like with bifurcations at both ends, 0-3 x 01 ; 0125 x 005.

(d) Capstan-like with three prongs at one end and two at the other,

0-3 X 0-125
;
0-2 x 01 ; 0125 x 0075.

(e) Capstan-like with four prongs at one end and two at the other,

0-3 X 015 ;
0-225 x 0-125 ; 01 x 0-05.

(/) Some have an x-shaped marking dividing them into six rays, the middle

pair being very short (reminding one of the arrangement of the tentacles in an

Antipatharian polyp with the lowly inserted sagittal pair), 0-275 x 0-175

;

0-15 X 005.

This species is distinguished from C. (jiaux, Val., and C. liitkenU, Kolliker, by

the nature and length of the axis and also by the types of spicules. From

C. orientalis, n. sp., it is distinguished by the axis and in a less degree by the

spicules.

The colour is creamy-white.

Localities : Andamans, Marine Survey ; Orissa Coast.

GENUS PARABELEMNON, n.

An elongated and cylindrical Veretillid with the rachis longer than the

stalk ; autozooids distributed over the surface, the interstices covered with
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siplionozooids leaving no bare streak ; verruca? bird-nest-like, formed of long

spicules arranged in four groups and terminating in four triangular points ; racliis

gradually increasing in thickness from below upwards ; stalk cylindrical with a

slight swelling on the lower half ; a^is quadrangular with a shallow groove on

the para-rachidial surfaces ; spicules abundant both in the rachis and in the cutis

of the stalk ; those of the stalk rough scales, those in the rachis typically smooth

spindles and cylinders with many branched and irregular forms.

This new genus is allied to Sttjloheleinnon, Kolliker, and Sti/lohelemyioides,

Thomson and Henderson; the following table gives the chief points of

difference :

—

Stylobelemnon.
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increases in thickness from below upwards and ends l)Inntly. The polyps
occur all over the rachis but apparently with no regular arrangement. They
are completely retractile within fairly definite verruca formed by longitudinally
disposed spicules arranged in four groups which terminate in four triangular
points. The verruciv resemble elongateil swallow-nests

; some jjroject markedly,
but others, especially in the lower part, owing to internal contraction, are
sunk into jjit-like depi-essions and are almost level with the coinenchyma.
Siphonozooids fill up the interstices so that no bare streak is left. The spicules
form a dense armature on the rachis especially around the polyps ; they are
also very abundant in the cutis of the stalk. The following are some of the
typical measurements length by breadth in millimetres :—

(A) Stalk :—

('/) Rough scales, some with comparatively regular edges, 02 x 009
;

015 X 00<j ; 01 X 005 ; 008 x 003.

(//) Scales with very ragged edges and covered with small warts,
0-2 X 01 ; 014 X 01 ; 01 x 00(3.

(B) l^chis—These are smooth
; they are typically spindles and cylinders,

but many divergent forms arise by branching :—
(^0 Spindles, 0-3 x 0-03

;
0-26 x 0-02.

{b) Cylinders, 0-25 x 0-025
;
0-2 x 0-02.

{r) Irregular forms, 045 x O'OG ;
0-4 x 0-06

;
0-3 x 0-04

;
0-2 x 003.

The general colour of the colony is light lirown, but the siphonozooids
stud it with blue.

Locality : Unknown, Marine Survey.

GENUS LITUARIA, Val.

Lituaria phalloides, [Pallas].

We have referred to this species several colonies which agree on the whole
with Kolliker's description, though exhibiting certain differences noted below.
The following are the measurements of some of the colonies in millimetres :—
Total length of colony

Length of rachis

Maximum breadth of rachis

Thickness of stalk

The colonies gradually increase in thickness from below upwards and
terminate bluntly. None of the specimens are so robust as that described by
Kolhker. The rachis is almost quadrangular and the polyps are distributed

apparently all round. The coenenchyma appears pitted, especially in the younger
foi'uis, owing to the depressions in the axis in which the polyps are embedded.
The general colour is white (except in one colony where it is light brown), but

210
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the bluish-green polyps stand out in marked contrast. The stalk is smooth and

hard and bears two swellings, one close to the base, the other a short distance

below the rachis. The axis extends from end to end of the colony and is very

distinctive. In the lower part of the stalk it is flexible and almost cylindrical,

often curved back within the ccenenchyma. In the upper part of the stalk it is

four-cornered with a groove on each surface, those on the pro- and meta-rachidial

surfaces being much deeper than the other two. These are continued through-

out the whole length of the rachis but the para-rachidials disappear, and are

replaced by a characteristic honey-comb structure in the recesses of which the

polyps are embedded. This gives a distinctive contour especially to the younger

colonies.

In one of the specimens the stalk has been broken oft' at the base of the

rachis and the fracture has been quite overgrown by the ccenenchyma.

Large ova are present in several of the more mature colonies.

The following are some of the types of spicules with measurements in

millimetres :

—

(a) Eough plates, 0-1 x 0-03
;
0-09 x 0025.

(b) Smooth rods, 0-08 x O'Ol ; O'O? x 0-075.

(f) Minute crosses, 0-04 x 0-04.

From the Pei'sian Gulf there are also a number of very young stages

(largest 25 mm. long) in which the characteristic type of axis is visible through

the thin ccenenchyma of the rachis. In these the stalk is often three times as

long as the rachis and tapers to a fine point. The rachis itself often terminates

conically.

Localities : Andamans ; Persian Gulf, 3 fathoms.

Lituaria hicksoni, n. sp. Plate IX. fig. 2; Plate VI. figs. 7 and 8.

We have referred to Lituaria several beautiful and in many ways unique

colonies which show the essential features of the genus, but differ in certain

details. The axis tapers towards the top of the rachis, and is without the char-

acteristic honeycomb structure seen in L. phalloides ; and the types of spicules

are slightly different. As these differences do not seem to us to justify the

establishment of a new genus, we would emend the diagnosis, founded on a

single colony, so as to include our specimens.

The following; are the measurements in millimetres of some of the colonies ;

—

Total length of colony
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cornered with a deep groove on two of the surfaces while the other two faces

are convex. The polyps are large and mostly colourless (in some specimens
bluish). They are distributed irregularly over the whole rachis, separated by dis-

tances of about -1 mm. They are entirely retractile and when withdrawn they
leave large cup-shaped verrucfc the openings of which are directed upward.s.

There are abundant spicules arranged in eight bands on the verruciX" ; this

feature is most marked in those with bluish polyps. No definite arrangement
ofthe spicules in the bands is to be seen. The tentacles are broad and s{)atula-

shaped, and bear a single row of short thick pinnules ; they contain no spicules.

The siphonozooids are brown or blue, and occur irregularly among the

polyps
; they are easily seen with the naked eye and vary in number in the

different specimens. They are continued in a somewhat spiral manner in the

lower part of the rachis beyond the polyp region ; sometimes they are elevated

and papilla-like and are supported by a circlet of spicules. The eight radiating

muscle banners are well developed.

The spicules include elongated capstans, sometimes irregular at the tips, or

like irregular cervical vertebra
; and crosses are also abundant. A frequently

occurring measurement of length and breadth in mm. is 0-2 x Ol.

The coenenchyma is rather hard and tough and is abundantly supplied with

spicules. Numerous ova occur in the larger colonies.

Localities : Station 182, off Indus Delta, 35 fathoms ; Station 344, Persian

Gulf, 31 fathoms ; off Orissa Coast, 68 fathoms.

Emended Diagnosis of Lituaria.

The diagnosis may read :

—

The colony is of the Veretillid type with a club-like polypai-um surrounded

by relatively distant autozooids with numerous wart-like siphonozooids in the

interspaces ; the axis, which extends throughout the entire length of the colony,

is in the rachis-region roughly quadrangular and grooved, and tapers to the tip,

or it is irregularly pitted with recesses in which the polyps are embedded and
has this structure continued to the tip ; the spicules, which are abundant on

the general surface of the polyparum and in the verrucpe (but absent from the

autozooids themselves), may be :

—

{a) " Kurz, bisquit- oder linsenformig " (Kolliker's L. phalloides)
;

(p) rough plates, smooth rods and minute crosses (" Investigator " speci-

mens of L. ph(iUoides) ; or

ic) elongated capstans sometimes with irregular ends, or like elongated

cervical vertebrie, with crosses in addition.
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GENUS POLICELLA, Gray.

Policella australis, Gray.

With this imperfectly described species we have identified a portion of a

colony consisting of part of the rachis, 30 mm. in length, from which the axis

projects about 20 mm. The diameter of the rachis is 6 mm. The axis extends

to the very tip of the colony ; it is quadrangular in section with each surface

equally concave; the breadth is almost uniformly 1"5 mm. The polyps are

wholly retractile within a soft cup-shaped verruca-portion 1 mm. in height and

1 nmi. in diameter. The body of the l)olyp is about 15 mm. in length. The

tentacles ai'e 1"5 mm. long ; they are very broad and bear two single rows of long

pinnules. There are eight distinct bands on the verrucai which, when the

latter are closed, form eight lobes around the circular opening. These are con-

tinued into the polyps and appear as distinct ridges and furrows, the ridges

corresponding to the tentacles. There is a marked inequality in the size of the

polyps, all stages of growth being clearly visible ; some with minute tentacles

scarcely protruding beyond the surface of the coenenchyma are hardly larger

than the siphonozooids. Numerous small circular siphonozooids, showing an

eight-rayed figure, are prominent among the larger polyps. The following are

some of the measurements of spicules in millimetres :

—

(a) Biscuit-shaped, 01 x 005 ;
0-09 x 0-05

; 008 x 0-04.

(h) Almost square forms with x-shaped marking, 008 x 0'06
;
0'06 x 0'06.

The general colour is bluish but the tentacles are yellowish-brown ; in some

cases the pinnules are pale yellow ; the siphonozooids are marked by eight white

muscular bands radiating from the circular opening.

This species differs from /-'. iiKmiUensis in (1) the much smaller size of the

polyps (1-5 mm. instead of 12 mm.)
; (2) the presence of spicules in the cortex of

the club ; and (3) the shape of the spicules.

Locality : Andamans.

Previously recorded from Shark's Bay, Australia.
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EXPLANATION OF PLATES.

Plate I.

Pig. 1. Kophobelemnon intermedium, n. sp. Tip of colony enlarged, pro-rachidial surface ( x 6).

2. Acis ule.r, n. sp. Complete colony, uat. size.

3. Kopliobelemnon intermedium, n. sp. Tip of colony enlarged, meta-rachidial surface ( x 6).

4. Echinogorgia fiexilis, n. sp. Twig enlarged ( x 9).

5. Acis ulex, n. sp. Portion of twig enlarged ( x 12).

6. Acis pustiilata, Wright and Studer. Terminal portion of twig enlarged ( x 10) front view.

' • >i >i )> i> >i >i i> 1) II II (^ lU) back ,,

8. Echinomuricea andamanensis, u. sp. Twig enlarged ( x 15).

9. Echinomuricea reticulata. Terminal portion of twig enlarged ( x 12).

Plate II.

Fig. 1. Pteroeides punctatum, n. sp. Pinnule enlarged ( x 5).

2. Anthogorgia racemosa, n. sp. Small portion enlarged ( x 9).

3. „ „ ,,
Twig, nat. size.

4. Pteroeides punctatum, n. sp. Complete colony, uat. size.

5. Psammogorgia ridleyi, n. sp.

6. Pteroeides andamanense, n. sp. Pinnule enlarged ( x 6).

7. (a) Suberogorgia ornata, n. sp. Portion enlarged ( x 2).

7. {b) „ „ „ Portion enlarged ( x 11).

8. Anthogorgia glomerata, n. sp. Portion enlarged ( x 2).

Plate III.

Fig. 1. Muricella arborea, n. sp. Portion enlarged ( x 10).

2. Echinomuricea indica, n. sp. Colony, nat. size.

3. ,, „ ,, Portion enlarged ( x 8).

4. Acamptogorgia tenuis, n. sp. Twig enlarged ( x 12).

5. Muricella arborea, n. sp. Portion enlarged ( x 2).

6. Parabelemnon indicuvi, n. g. et sp. Tip of colony enlarged ( x 8).

7.
,, „ ,, „ Colony, nat. size.

8. Acamptogorgia tenuis, n. sp. Portion enlarged ( x 2).

9. Echinogorgia pseudosassapo, Kolliker. Tip of twig enlarged ( x 9).

10. Calicogorgia tenuis, n. sp. Portion enlarged ( x 10).

11. Anthogorgia glomerata, n. sp. Portion enlarged ( x 10).

12. (a) Siphonogorgia media, n. sp. Complete colony ( x IJ).

12.(6) „ „ „ Polyp closed (x 7).

12. (c) „ „ „ Polyp partially open ( x 7).
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Plate IV.

Fig. 1. Echinogorgia intermedia, Studer. Twig enlarged ( x 2).

„ 2. Eumuricea sj^lendens, n. sp. Tip of twig enlarged ( x 8).

,, 3. „ „ ,, Colony, nat. size.

„ 4. Acis rigida, n. sp. Portion enlarged ( x 2).

„ 5. Nicella reticulata, n. sp. Tip of twig enlarged ( x 5).

„ 6. Echinomuricea uliginosa, n. sp. Colony, nat. size.

,, 7. ,, „ „ Portion enlarged ( x 12).

,, 8. Echinomtiricea macrospiculata, n. sp. Part enlarged ( x 8).

,, 9. Acis rigida, n. sp. Portion enlarged ( x 8).

,, 10. Ve7-rucella flexuosa,'K\\uizva.gev. Portion enlarged ( x 2).

,, 11. Echinogorgia intermedia, Studer. Twig enlarged ( x 7).

Plate V.

Fig. 1. Scytalium niartensii, Kolliker. Portion enlarged ( x 14).

„ 2. Melitodes philipjmiensis, Wright and Studer. Part enlarged ( x 2) dorsal view.

,, 3. Melitodes ornata, n. sp. Portion enlarged ( x 1^).

„ 4. Melitodes philippinensis, Wright and Studer. Same part enlarged ( x 2) ventral view.

„ 5. Scytalium martensii, Kolliker. Portion enlarged ( x 14).

„ 6. Nicella pustulosa, n. sp. Tip of twig enlarged ( x 6).

„ 7. Echinogorgia macrospiculata, n. sp. Complete colony ( x 1^).

„ 8. Muricella robusta, n. sp. Tip of twig enlarged ( x 12).

,, 9. Melitodes ornata, n. sp. Tip of twig enlarged.

„ 10. (a) Muricella complanata, Wright and Studer. Purple type, twig ( x 1^).

„ 10. {b) „ „ ,
Pink type, twig ( x 1^).

Plate VI.

Fig. 1. Isis hippiuris, Linnaeus. Colony (n.s.).

„ 2. ,, „ ,, Section of tip of twig ( x 10).

,, 3. ,, ,, ,, Portion of surface of branch ( x 14).

,, 4. Bebryce tenuis, n. sp. Portion enlarged ( x 7).

,, 5. ,, ,, Colony (n.s.).

,, 6. Menacella gracilis, n. sp. Portion enlarged ( x 7).

,, 7. Lituaria hicksoni, n. sp. Colony (n.s.).

„ 8. ,, ,, ,, Tip of colony enlarged ( x 3).

,, 9. Pteroeides intermedium, n. sp. Pinnule ( x 5).

Plate VII.

Fig. 1. Cactogorgia celosioides, Sim-pson. Complete colony ( x 2).

2. „ „ „ Polyp ( X 10).

3. (a) ,, ,, ,, Spicules from the stem.

3. {b) „ „ „ Spicules from the anthocodiae.

3. (c) „ „ ,, Spicules from the aboral surface of the tentacles.

4. Cactogorgia alciformis, Simpsou. Complete colony ( x 2).

5. „
"

„ „ Polyp ( X 10).

6. (a) „ „ ,, Spicules from the stem.

6. {b) „ „ „ Spicules from the anthocodiae.

6. (c)
,, „ ,, Spicules from the aboral surface of the tentacles.
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Fig. 7. Cactogorgia expansa, Simpson. Complete colony ( x li).

„ 8. „ „ „ Polyp (x 10).

„ 9. (a) „ ,, „ Spicules from the stem.

,, 9. (b) „ „ „ Spicules from the anthocodise.

„ 9. (c) „ „ „ Spicules from the aboral surface of the tentacles.

Plate VIII.

Fig. 1. Echinogorgia macrospiculata, n. sp.

„ 2. Echinomuricea andamancnsls, n. sp.

„ 3. Echinogorgia ramulosa, Gray.

,, 4. Echinomuricea indica, n. sp.

,, 5. Echinogorgia intermedia, Studer.

„ 6. Echinomuricea reticulata, n. sp.

,, 7. Acamptogorgia tenuis, n. sp.

„ 8. Gorgonella umbella, Esper.

„ 9. Gorgonella gramdata, Esper.

„ 10. Gorgonella umbella, Esper.

„ 11. Nicella pustulosa, n. sp.

„ 12. Nicella reticulata, n. sp.

„ 13. [Inserted by mistake.]

„ 14. Aiithogorgia racemosa, n. sp.

„ 15. Eumuricea ramosa, n. sp.

„ 16. Mcnacella gracilis, n. sp.

„ 17. Eumuricea splendens, n. sp.

„ 18. Muricella arborea, n. sp.

Plate IX.

Fig. 1. (a) Cavernularia orientalis, n. sp. Trunk.

1 (b) „ „ „ Stalk.

„ 2. Lituaria hicksoni, n. sp.

,, 3. Cavernularia andamanensis, n. sp. Trunk.

„ 4. Parabelemnon indicum, n. gen. et. sp.

„ 5. (a) Acis pustulata, Wright and Studer. Main stem.

5. ib) „ „ Twig.

,, 6. {a) Acis ulex, n. sp. Coenenchyma.

» 6. (b) „ „ „ Polyp.

6. (c) „ „ „ Twig.

„ 7. (a) Siphonogorgia media, n. sp.

,. 7. (b)

„ 8. Siphonogorgia macrospina, Whitelegge.

„ 9. Siphonogorgia intermedia, Studer.

„ 10. (a) Psammogorgia ridleyi, n. sp. Base.

.. 10. {b) „ „ „ Twig.

„ 11. Melitodes ornata, n. sp.

„ 12. Melitodes philippinensis, Wright and Studer.

„ 13. Plexauroides praelonga ( = Plexaura praelonga, Eidley).

„ 14. Bebryce mollis, de Philippi.

., 15
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Plate I.

Fig. 1. Kophobelemnon intermedium, n. sp. Tip of colony enlarged, pro-rachidial

surface ( x 6).

„ 2. Acis idex, n. sp. Complete colony, nat. size.

„ 3. Kophobelemnon intermedium, VL.^^^. Tip of colony enlarged, meta-rachidial

surface ( x 6).

„ 4. Echlnogorgia flexilis, n. sp. Twig enlarged ( x 9).

,, 5. Acis ulex, n. sp. Portion of twig enlarged ( x 12).

„ 6. AcAs pustidata, Wright and Studer. Terminal portion of twig enlarged

( X 10) front view.

„ 7. Acis pustidata, Wright and Studer. Terminal portion of twig enlarged

( X 10) back view.

„ 8. Echinomuricea andamanensis, n. sp. Twig enlarged ( x 15).

„ 9. Echinomuricea reticulata. Terminal portion of twig enlarged ( x 12).
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Plate II.

Fig. 1. Pteroeides punctatuvi, n. sp.

2. Anthogorgla racemosa, n. sp,

"• )) >> >>

4. Pteroeides punctatum, n. sp.

5. Psmnmogorffia ridleyi, n. sp.

6. Pteroeides andamanense, n. sp.

7. («), Suberogorgia ornata, n. sp,

7. (*)

8. Anthogorgia gloinerata, n. sp.

Pinnule enlarged ( x 5).

Small portion enlarged ( x 9).

Twig, nat. size.

Complete colony, nat. size.

Pinnule enlarged (
x 6).

Portion enlarged ( x 2).

Portion enlarged (
x 11).

Portion enlarged ( x 2).
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Plate III.

Fig. 1. Mnricella arborea, n. sp. Portion enlarged ( x 10).

,, 2. Echinomuricea indica, n. sp. Colony, nat. size.

„ 3. „ „ „ Portion enlarged ( x 8).

„ 4. Acamptogorgia tenui.% n. sp. Twig enlarged ( x 12).

„ 5. Muricella arborea, n. sp. Portion enlarged ( x 2).

„ 6. Parabelemnon indicum, n. g. et sp. Tip of colony enlarged ( x 8).

,, 7. „ ,, ,, ,, Colony, nat. size.

,, 8. Acamptogorgia tenuis, n. sp. Portion enlarged ( x 2).

„ 9. Echiuogorgia pseudosassapo, Kolliker. Tip of twig enlarged ( x 9).

,, 10. Calicogorgia tenuis, n. sp. Portion enlarged ( x 10).

„ 11. Anthogorgia glomerata, n. sp. Portion enlarged ( x 10).

„ 12. {a) Siphonogorgia media, n. sp. Complete colony ( x 1^).

„ 12. {b) „ „ „ Polyp closed ( x 7).

„ 12. (c) „ „ „ Polyp partially open ( x 7).
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Plate IV.

Fig. 1. EcJtinofjorgia intermedia, Studer. Twig enlarged ( x 2).

2. Eumuricea splendens, n. sp. Tip of twig enlarged ( x 8).

3. „ „ „ Colony, nat. size.

4. Ads rigida, n. sp. Portion enlarged ( x 2).

5. Micella reticulata, n. sp. Tip of twig enlarged ( x 5).

6. Echinomuricea. uliginosa, n. sp. Colony, nat. size.

7. „ ,, „ Portion enlarged ( x 12).

8. EcJiinovmricea macrospiciilata, n. sp. Part enlarged ( x 8).

9. Acis rigida, n. sp. Portion enlarged ( x 8).

10. Verrucella flexuosa, Klunzinger. Portion enlarged ( x 2).

11. Echinog(yrgia intermedia, Studer. Twig enlarged ( x 7).
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Plate V.

Fig. 1. Sciitaliimi martensii, KoUiker. Portion enlarged ( x 14).

„ 2. Meiitodex phUippiuerim, Wright and Studer. Part enlarged ( x 2)

dorsal view.

„ 3. Melitodctt ornata, n. sp. Portion enlarged (
x H).

„ 4. Melitodes jMlippinensis, Wright and Studer. Same part enlarged

( X 2) ventral vievi^.

„ 5. Seiitaliuni martensii, Kolliker. Portion enlarged ( x 14).

„ 6. NiceUa piist/dom, n. sp. Tip of twig enlarged ( x (5).

„ 7. EcJiimxjorfiid macyrospi.cukita, n. sp. Complete colony ( x H).

„ 8. Murwella robnsta, n. sp. Tip of twig enlarged ( x 12).

„ 9. Mclitodes ornata, n. sp. Tip of twig enlarged.

„ 10. («) Muricella compkmata, Wright and Studer. Purple type, twig

(
X !*)•

„ 10. (Ji) Mui'icella complanata, Wright and Studer. Pink type, twig ( x 1|^).
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Plate VI.

Fig. 1. Tsis Mpptii'is, Linnaeus. Colony (n.s.).

2. „ „ „ Section of tip of twig ( x 10).

3. „ „ „ Portion of surface of branch ( x 14).

4. Bebryce tenuis, n. sp. Portion enlarged ( x 7).

5. „ „ „ Colony (n.s.).

6. Menacella ffracilis, n. sp. Portion enlarged ( x 7).

7. Lituaria hicksoni, n. sp. Colony (n.s.).

8. „ „ „ Tip of colony enlarged ( x 3).

9. Pteroeides intermedmm, n. sp. Pinnule ( x 5).
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Plate VII.

Fig. 1. Cactogorgia celosioides, Simpson. Complete colony ( x 2).

2- „ „ „ Polyp ( X 10).

3- («) „ „ „ Spicules from the stem.

3- {h) ,, „ „ Spicules from the anthocodise.

3- (c) „ „ „ Spicules from the aboral surface of

the tentacles.

4. Cactogorgia alciformis, Simpson. Complete colony ( x 2).

5- „ „ „ Polyp (x 10).

6. («) „ „ „ Spicules from the stem.

6. {p) „ „ „ Spicules from the anthocodiae.

6. {<') „ „ „ Spicules from the aboral surface of

the tentacles.

7. Cactogorgia eospansa, Simpson. Complete colony ( x li).

8- ,. » „ Polyp (x 10).

9- {<i) „ „ „ Spicules from the stem.

9- {b) „ „ „ Spicules from the anthocodise.

9. (<') „ „ ,, Spicules from the aboral surface of

the tentacles.
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Plate VIII.

Fig. 1. Echinogorgia macrospiculata, n. sp.

,, 2. Echinonmricea andamanensis, n. sp.

„ 3. Echifiogor-gia 7-amulosa,, Gray.

„ 4. Echinomuricea indica, n. sp.

„ 5. Echinogorgia intermedia, Studer.

,,
6. Echinomuricea reticulata, n. sp.

„ 7. Acamptogojyia tenuis, n. sp.

8. Gorgonella umhella, Esper.

„ 9. Gorgonella granulata, Esper.

,,
10. Gorgonella umhella, Esper.

,, 11. Nicella pustidosa, n. sp.

„ 12. Nicella reticulata, n. sp.

„ 13. [Inserted by mistake.]

„ 14. Anthogorgia racemosa, n. sp.

,,
15. Eumuricea ramosa, n. sp.

„ 16. Menacella gi-acilis, n. sp.

„ 17. Eumuricea splendens, n. sp.

„ 18. Muricella arborea, n. sp.
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Plate IX.

Fig. 1. (a) Cavernularia orientalis, n. sp. Trunk.

„ 1. (b) „ „ „ Stalk.

,, 2. Litimria hicksoni, n. sp.

,, 3. Cavernularia andamanensis, n. sp. Trunk.

,, 4. Parabelemnon indicum, n. gen. et sp.

„ 5. (a) Acts pustiilata, Wright and Stndev. Main stem.

,, 5. {b) „ „ „ „ „ Twig.

,, 6. (a) Acis ulejc, n. sp. Coenenchyma.

„ <3- (b) „ „ „ Polyp.

n 6. (c) „ „ „ Twig.

,, 7. {a) Siphonngorgia media, n. sp.

" '• I / " " "

„ 8. Siphonogorgia macrosjjina, Whitelegge.

„ 9. Siphonogorgia intermedia, Studer.

,, 10. (a) Psammogorgia ridleyi, n. sp. Base.

„ 10. {b) „ „ „ Twig.

,,
11. Mditodes ornata, n. sp.

,, 12. Melitodes philippinensis, Wright and Studer.

„ 13. Plexaiiroides praelonga ( = Plexaura praelonga, Eidley).

„ 14. Bebryce mollis, de Philippi.
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