
I. THE. HYDROIDS OF THE INDIAN MUSEUM 

I.-THE, DEEP-SEA COLLECTION. 

BfY JAMES RITCHIE,. M.A~, B.Sc., Natural History Depa,tment, 
The Royal S'cottish Museum. 

INTRODUCTORY 

-- This paper contains a first instalment of the description 
of the extensive collection of Indo-Malayan Hydrdtds in the Indian 
Museum, Calcutta. To the Trustees of the Museum, represented 
by Dr. Nelson Annandale, Superintendent of the Museum, I desire 
to tender my thanks for his kindness in entrusting to me the 
identification of the collection. 

Notwithstanding the unadvisedness of adopting a bathymetri
cal line of demarcation in dealing with so mobile a group as the 
Hydroida, in which many species occur at exceedingly ·variable 
depths, this instalment confines itself to those forms which have 
been found in the deeper waters of the Indian seas, and for these 
reasons: Few littoral specimens were present in the collections 
received from the Indian Museum, and it is deemed better to leave 
over the description of such forms until additional shore and estua
rine collecting-undertaken by Dr. Annandale-shall have made this 
section of the collection more representative. On the other hand 
the deep-sea collection seems to be already fairly complete. 

Along with the deep water species I have recorded a few 
specimens, chiefly from the neighbourhood of the Andaman Islands, 
regarding which no indication as' to the depth at which they were 
obtained was given. But it appeared more fitting, since they be
long to the same series of collections as the deep .t\ndaman speci
mens, to consider them here rather than with the shallow water 
forms. 

GENERAL NOTES ON 'fHE COLLECTION. 

M orphological.-U nder this head little of special interest has 
to be recorded. I must note, however, the occurrence, in the 
'only species of Aglaophenia found in the collection, of a peculiar and 
distinctive gonosome. This appears to be a modified type of cor
bula in which· the protective leaflets, which are ar~anged in two 
tiers, bristle outwards from the body of the gonosome, while the 
gonangia are covered in and protected by delicate plates of chitin 
(see p. 16, pI. iv, fig. 7). 
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Notice has been taken. of the more patent minimal variations 
which occur i,n the various forms, in the hope that the nlore stable 
defining of species may be thus forwarded. . 

In describing the parts of the Plumularidc:e I have adopted In 

addition to the general term 'nematophore,' originally used to 
signify the organ as a whole, the ~incksian names sarcotheca and 
sarcostyle to differentiate the chitinous prot~ction from its fleshy 
content. Since' nematophore' has been and still is used in the 
wide sense indicated above, it seems to me impracticable to 
restrict its meaning to the perisarc of the organ only, as advo
cated by Nutting (1900, p. 13), in spite of the fact that it has been 
loosely used in this way by systematists. There is the less reason 
to regret the impossibility, on account of the inappropriateness 
of the name as applied to a chitinous protection. Nor does it 
seem wise to complicate the terminology of the subject by the 
introduction of such terms as nematotheca and dactylotheque for 
a portion already-sufficiently and excellently designated sarcotheca. 

Distribution.-From the bathymetrical point of view the col
lection is interesting as indicating for the first time the aspect of 
the Hydroid fauna of the deeper Indian waters. A Sertularian 
and an epizoic Campanularian share the honour of having been 
dredged at the greatest depth, 1,343 fathoms, from beyond which 
exceedingly few Hydroids have ever been obtained. As they have 
already been recognised in shallow water-the former, I dia 
pristis, from 5 fathoms (Jaderholm, 1903) to 38 fathoms (Borra
daile, 1905), the latter, Campanularia corrugata, ~rom 7 fathoms 
(Thornely, 1904) to 40 fathoms (Campenhausen, 1896)-their 
bathymetrical range is an extraordinarily wide one, comparable to 
that of Sertularella tr'icuspidata, which occurs from almost the 
shore to 1,375 fathoms (Bonnevie, 1899). 

As to geographical distribution, the collection increases the 
recognised H ydroid fauna of Indian seas by eleven species and 
that of Malaysia by two. Four of these are described as new to 
science 1; whjle the remainder of the new Indian records show, in 
the main, extensions in the range of Malaysian or Australasian 
species. Of the total of twenty-four species and varieties recorded, 
fou~ occurred in the Malay Archipelago; while of the twenty from 
Indlan waters, twelve of the species have been previously- found 
in the Australo-Malayan region. 

So far as can be judged from a very limited collection the 
affinity of the deep-sea Indian hydroid fauna is, as one w~uld 
expect from general considerations of faunal distribution, most 
markedly with that of the South Pacific. 

1 A preliminary note on these new forms has appeared in the Ann. Alag. Na. 
Hisl. (8). vol. iii, pp. 524-528 (19°9). 
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Table showing the species recorded in this paper, with their 
distribution. 
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Campanularidre-
Campanularia corrugata, Thornely 
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" 
(?) spinulosa, Bale(p. 5) · . * x x . . 

" sp. (p.6) · . x · . 
-Hebella crateroides, Ritchie (p. 6) * I · . 
Thyroscyphus vitiensis, M.-Turner. 

(P·7) · . · . x x x · . 
Lafoeidre-

La/oca gracillima (Alder) (p. 8) · . * · . x x 

" 
serrata, Clarke (p. 9) x x 

Sertularidre-
Cryptolaria operculata, Nutting 

(p 9) · . · . • · . x 
Sertularella polyzonias, v. cornuta, 

Ritchie (p. 10) * X X 
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(2) Where varietiel5 only are recorded the distribution 
of the species as a whole is shown. 

SYSTEMATIC .l\CCOUNT OF THE COLLECTION. 

GYMNOBLASTEA. 
Family EUDEND~ID1E. 

Eudendrium, sp. indet. 

A few small and dilapidated specimens little over I cm. high, 
with no trace of hydranths. While the trophosotne tnight very 
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well be that of E. ramosunt (Linn.), we prefer, considering the 
absence of the hydranths, to leave it unnamed. 

LOCALITY: On Epizoanthus sp. from the Malay Archipelago; 
depth 160 fathoms. 

Family BOUGAINVILLIDlE. 

Bougainvil!ea, sp. indet. 

A single colony occurs in the collection, and as it is probably 
a young form (it is only 7 mm. high) it cannot be specifically 
identified. It agrees with B. ramosa (Van Beneden) in several 
points, for its hydrocaulus is fascicled at the base, is not simple, 
and has been attached by a delicate hydrorhiza, while the ·hy
dranths bear from 9 to 13 tentacles. No ringing is present on the 
hydranth-bearing branches, but a definite kink occurs just where 
they leave the stem. From B. ramosa, however, the specimen 
differs greatly in size. and in the fact that the hypostome of the 
hydranth is flattened rather than sharply conical. 

A single very immature gonosome arises from one of the 
branches. 

LOCALITY: Growing on the type specimen of Scalpellum 
sociabile, Annandale, from Bali Straits (Java), l\ialay Archipelago; 
depth I20 fathoms. 

CAL VPTOBLASTEA. 

Family CAMP ANULARID£. 

Campanularia corrugata, Thornely. 

Thornely, L. R., 1904, p. 114, pI. i, fig. 2. 

Billard, A., 1907 (2), p. 341, fig. I. 

Many calycles of this species spring from stolons creeping 
on specimens of I dia pristis. In all respects they agree with 
Miss Thornely's description and figures, except that, like Dr. 
Billard's examples, they are of much smaller growth, and poss
ess in some cases a more corrugated hydranthophore. In well
preserved specimens a very delicate partition exists beneath the 
base of the hydranth, sep~ra.ting the cavity of the hydrotheca 
from that of the stalk. 

Detailed measurements show that these Indian specimens are 
on the whole somewhat smaller than those recorded from Mada
gascar and Natal (see references helow):-

Hydranthophore, length 0·25-0·63 mm. 
Hydrotheca, length 0.91 - 1 .22 " 

" diameter 0.49-0.53 " 

Considering the variations which occur in these Indian exam
ples as regards the size and shape, the ringed or smooth condition 
of the hydrotheca , and the presence of corrugations on the 
ped:m~le, ~ a~ of opinion ~~at the characters relied on by myself 
In distinguishIng C. mutabths J Ritchie (1907 {2}, p. 504). from this 
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species are untrustworthy, and that the two forms are specifically 
identica1. Nor is there any point by which La/oea magna, Warren 
(1908 , p. 343), can be separated from Miss Thornely's species. 
These names therefore, Laloea 1nagna, Warren, and C. mutabil,ts, 
Ritchie, must be regarded as synonyms of C. corrugata, Thornely. 

LOCALITY: Climbing on Idia pristis obtained by the R.I.M.S. 
, , Investigator," at Station 312, lat. 16° 56' IS" N., long. 92° 35' 
00" E. (off Lower Burma) ; depth 1,343 fathoms. 

Distribution.-Recorded from the Indian Ocean: Ceylon 
(Thornely, 1904), lVladagascar (Billard, 1907 (2) ), Natal (Warren, 
1908) ; and from the tropical Atlantic: Cape "erde Islands (Ritchie, 
1907 (2) ). 

C. corrugata has been found at other localities from which, 
however, it has not beel! recorded as such. Arillstrong (1879, 
p. 101, pI. xi) figures ,,,hat is undoubtedly a colony of this species 
climbing over H alicornaria pluntosa, and he describes the hydro
theca as the gonosome of the Plumularian. His specinlens were 
found in " 30 to 40 fathoms, Cape Comorin, S. of India, and in 10 
to 15 ~athoms, off Cheduba Island, coast of Arrakan." Campen
hansen (1896, pI. xv, fig. 3) figures, without mentioning, hydrothecre 
of this species on an unidentified Plumularian (apparently H ali
cornaria gracilicaulis (Jaderholm) ) which was found in the littoral 
zone off Ternate. This occurrence extend.~ the distribution of 
C. clirruga.ta into the South Pacific. 

CalJtpanularia (?) sPi1l'ulosa, Bale. 

Bale, W :\11.-, r888, p. 756, pI. xii, figs. 5-7. 
Two minute colonies, each 6 mnl: high, have been assigned to 

this species. The stem of one shows a trace of fasciculation of the 
type figured by Bale for this species, an offshoot fronl the base of 
one of the branches growing downwards along the original stelll. 
1'he hydrothecre are exceedingly delicate and have in 1110st cases 
collapsed so completely that the ch aracter of the margin is altogether 
obscured. In the cases where the bicuspid teeth were visible they 
seemed to be somewhat less pointed than in Bale's figure. The 
pedicels taper slightly,upwards and are generally annulated through
out, bearing from 6 to r6 rings; but sometimes a long pedicel occurs 
with rings only at top and bottom. The hydranth has ahout I..J
long tentacles. 

M easttrClItents. 

Hydrotheca, length 
" diameter 

Stem, diameter of single tube 

0.77-0.84 nUll. 
0·28 " 
0·1" .. ) I, 

As it is impossible in the absence of the gonosolue to detenllillC 
with precision the generic position of this spec~es, I have retained 
for it the name given it by Bale. It seelllS probable, ho\vever I 
that it is either an Obelia or a Gonothyrcea, for its trophosome is 
scarcely distinguishable from that of gonosome-bearing specimens 
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from New Britain, recorded by Miss Thornely (r899, p. 454) as 
Gonothyraa longicyatha. .. 

LOCALITY: Found gro\ving on the type speclmen of Scalpellunt 
sociabile, Annandale, from Bali Straits (Java), Malay Archipelago; 
depth 120 fathoms. 

Distribution.-Bale's specimens were found at Port Jackson, 
East Australia; Nutting has recorded the species from Maui, one 
of the Ha"raiian Islands (Nutting, 190 5, p. 943). 

Campanularia, sp. indet. 

1\ few specimens growing upon ·a type specimen of ScalfJellum 
squantulilerum were in so poor condition that I have not ventured 
to name them. They are Campanularialls with stems (up to 12 mm, 
high) which are generally unbranched, although occasionally st:naller 
replicas of the main stem spring from it. The stem is topped by 
a hydrotheca with exceedingly delicate walls which have collapsed 
so ~horoughly that nowhere was the margin visible. On this ac
count the structure of the rim, an important diagnostic character, 
could not be observed. 

The general structure of the recognisable portions of the speci
mens is similar to that of a gigantic Clytia iohnstoni, _J\lder: stems 
with about IS rings at.the base, and about 3 below the hydrotheca, 
the median portions being smooth except -where regeneration has 
occurred. Hydrothecre similar to those of Clytia iohnstoni in shape, 
and in the minute structure of the base, remainder unrecognisable. 
No gonosome is present. 

M easurel1lents. 
Stem, diameter 0'11-0'17 mnl. 
Hydrotheca, depth, circ.. 0'98- 1 '19 " 

" maximum diameter, circ. 0'70 " 

LOC~LITY : Growing on· Scalpellunl squantulilerum, Weltner, 
from the Andaman Islands; depth 271 fathoms. Marine Survey 
collection. Reg. No. 1197/10. 

H ebella crateroides,1 Ritchie. 

(PI. iv, fig. I~) 

RItchie, J .,.1909 (2), p. 524. 
This form occurs in abuno.ance on specimens of Lytocarpus 

phreniceus. A creeping hydrorhiza meanders over the posterior 
portions of the stem and branches of the Plumularian, sending off 
here and there a hydrotheca or gonotheca. The hydrothecre are 
small and ~olourless, often asymmetrical in shape, with firm walls, 
marked in some cases by exceedingly faint corrugations, and grace
f?ily e:rer~ed round the margin. The hydranthophore is not dis
tInctly IndIcated, for the hydrotheca gradually diminishes in diame
t~r from t~e margin until the hydrorhiza is reached, except for a 
shght bulgIng about the middle, In some cases (as in pI. iv" 

1 I(pnT~p = a cup. 
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fig. or) a single joint traverses the stalk, but this is due to fracture 
and subsequent regeneration; in normal specimens no joint occurs 
and only a delicate film separates the cavity of the hydrothec~ 
from the common cavity of the colony. The hydranth has about 
6 to 8 tentacles. 

Gonosome.-The gonangia are borne on short and indefinite 
stalk~, and ~re at least three times as large as a hydrotheca. They 
are roughly cylindrical in shape, and have walls circled by faint and 
irregular corrugations. In the earlier stages of development an 
operc~lar plate (" deckenplatte ") at the end of the blastostyle, 
closes in the top of t1J.e gonangium, but, as development proceeds, 
this disappears and the perisarc folds outwards, forming a grac~fully 
everted margin. The developing medusre, three in number in each 
gonanginm, are roughly spherical, but the state of preservation 
was so imperfect that details could not be observed. The manu
brium is large, and four stout tentacles are present l~r(; tht: merlusa 
is set free. 

M eaSltrCnlents. 

Hydrotheca, length 
" diameter at lTIouth 

Gonangium, length 

" 
maximum diam~ter 

0·,36-0·39 t11111. 
0·18-0·21 , , 
rOI-1·23 

0.36-0.43 " 
" 

From Hebella calcarata (A. Agassiz), which it approaches, 
this species differs in its hydranth, which has only seven instead of 
about sixteen tentacles, and in its hydrotheca, which has neither the 
cylindrical shape nor the marked bulging towards the base character
istic of the other species, and which, moreover, shows no traces of a 
strong chitinous septum at the base. From H .. lata, Pictet (1893. 
p. 40, pI. ii, figs. 34, 35), it is distinguished by having fewer tentacles, 
by its much smaller size, and by the more obconical shape and 
everted margin of its hydrotheca. 

LOCALITY ~ Growing on Lj'tocarpus phanticeu.s, dredged 8 milts 
west of Interview Island] Andaman Islands, depth 270-45 
fathoms. 

Type in the Indian Museum, Calcutta. 

Thyroscyphus vitiensis. Nlarktanller-~l'urneretscher. 

l\Iarkt.-'l'urner., G., 1890, p. 210, pl. iii, fig. 10. 
Two small fragments which appear to Ine to represent this 

species occurred with other odd colonies from the Andatnans. They 
are only r2 mm. high, portions of young colonies, but even so they 
show considerable variation in the length and dian1eter of the inter
nodes. In one fragment, which is stro!lgl): genicula~e, they are 
from 1·5 to r·g mnl. long, and 0.15111111. In dlatTIeter ; 1n th~ other, 
while the length remains similar, the dianleter is o· 32 111n1. Thll> 
hydrothecre measure frotTI 0.98 to 1·12 mm. in height, and 0·66 nl111. 

"in diameter at the mouth. The hydranths, which are exceedin~ty 
dumpy ,v4en contracted, appear to have ahout 20 to 30 tentacles, ° 
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The colonies described by lVliss Thornely (1904, p. 113) as ~oung 
specimens of Campanularia iuncea seem to me, as to Dr. BIllard, 
indistinguishable from this species. 

LOCALITY: Andaman Islands, I899; 60 fathoms. 
Distribution.-Thyroscyphus vitiensis is an Indo~Pacific species, 

recorded from the Malay Archipelago (J.\tlarkt.-Turn., I890), from 
various localities in the neighbourhood of Madagascar (Billard, 
I907 (2», from Ceylon (Thornely, ~904), and from the Andamans 
(present record). 

Familv LAFOEID£. 

Laloea gracillirna (Alder). 

Alder, J'J 1857" p. 39, pI. vi, figs. 5, 6; as Cq:l'npanularia gracillinta. 
Allman, J. G., 1888 J p. 34, pI. xvi J figs. 2) 2a ; as Laloea f1''Uticosa. 
Bonnevie, C., I899, p. 64, 65, pI. v, :fj.g. 2a. 

Three small colonies were found growing on the spine of a Cidaricl 
Sea-lJrchin. The colonies are less complex and less bushy than are 
normal specimens, and the largest is only I5 mm. high, without a 
single branch; but it ,vas not to be expected that colonies placed 
on so movable a foundation should attain typical robustness of 
developlnent. The compound stem is -of the rhizocaulom type,. 
and the structure of a hydrotheca is typical, a solitary twist separat
ing, it from the stem, while the upper surface is strongly convex and 
the lower, although it is considerably straighter than in British 
specimens, also tends to curv~ parallel to the upper profile. These 
characters make certain the identity of the specimens With L. gracil
lima, notwithstanding that the dimensions of the hydrothecre are 
much greater, and. the" minute structure as a whole is more robust, 
than in typical examples of that species. In those respects the 
Indian examples approach a variety, benthophila, collected by the 
Scottish National Antarctic Expedition, south of the South Orkneys,; 
at a depth of 1,775 fathoms (Ritchie, 1909 (1)) p. 76) ; and since the 
present examples also have been dredged from deep water it may 
be that the unusual robustness in minute structure is correlated 
with the unusual depth at which the specimens existed. 

For comparison the sizes of var. benthophila and of a typical 
form are given alongside those of the Indian specimens :-

I 
IIndian Museum Antarctic var. 
, specimen. benthopkila. 1 

North Sea 
typical 

specimen.2 

--- -~/ ----- -- - --- -----
Hydrotheca, length including 

hydranthophore .. .. 0·87-0 ·9smm . 0·87-I·oImlll. 0'57-0 "76mm• 
Hydrotheca, diameter at mouth 0'20-0'24" O'2I 0"25 0"11 " 

O"I I " 
\ 

0'I6 " 0·10 " 

Diameter of' a single tube of - , , 
stem 

1 Mentioned in the table in'the Supplementary Report on the Scoti~ Hydroids 
a,sda "Coat's Land specimen." The locality, as shown by the bearings, is con
SI er:bly n~arer to the SO)lth Orkneys than to Coat's Land. 

Specimen from lat, 58° 34' N., long. 0° 47' E., in my collection. 
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LOCALITY: Growing on the spine of a Cidarid Sea-Urchin 
dredged from Station 358 of the R.I.M.S. "Investigator," lat. 
IS° 55' 30" N., long. 52° 38' 30" E. (Arabian Sea, near the Gulf of 
Aden); depth 585 fathoms. 

Distribution.-(See . Hartlaub , 1905, p. 594.) A species of 
world-wide range recorded from the North Pacific (lVlarktanner
Turneretscher, 1890; Nutting, 1899; Torrey, 1902); the North 
Atlantic Ocean (Hincks, 1868, etc.); the South Atlantic Ocean 
(Allman, 1888; Hartlaub, 19°5; Jaderholm, 19°5.; Ritchie, 1907 (1)); 
the Arctic Ocean (Bergh, 1887); the Antarctic Ocean (Ritchie, 
I909 (1) ) ; South Australia (Bale, 1884). The species has not hitherto 
been recorded from Indian seas. 

Lajoea serrata, Clarke. 

Clarke, S. F., 1879, p. 242, pI. iv, fig. 25. 
Hartlaub, C., 1905, p. 595, fig. Q9.. 
Represe~ted in the collection by only a few specimens which 

agree in dimensions with the typical examples recorded by Billard 
from the coasts of Spain. 

Measurements. 

Hydrotheca, length of adnate portion 
" "free" 

" 
diameter at mouth 

0'22-0'27 lUlU. 

0·25---0'29 " 
0'063-0 '°77 " 

LOCALITY: Creeping on Sertularella polyzon;,as var. cor nuta., 
from 8 miles west of Interview Island, Andaman Islands; depth 
270-45 fathoms. . 

Distribution.-A widely distributed species recorded froln the 
east and west sides of the North Atlantic (Billard, 1907 (I); Clarke, 
1879); from the Straits of Magellan (Hartlaub, 1905); and fronl 
the Indian Ocean (Zanzibar, Billard, 1907; Gulf of 1\'Ianaar, 
Thornely, 1904; Andamans, pre~ent record). 

Family SERTUI,ARID£. 

Cryptolaria operculata, Nutting. 

Nutting, C. C., 190 5, p. 947, pI. iii, fig. 4; pI. x, 12-14. 

Colonies of this species much more complete than those found 
by Professor Nutting occur in the collection. Although now SOlue
what broken, the largest colony when pieced' together reaches a 
height of about 20 cm. I t has a thick fascicled stem, 3 nlm. in 
diameter at the base, of a pale brown colour, and terminating in a 
flattened basal expansion. From the stem arise strongly fascicled, 
gnarled branches (2 mm. in diameter), which bear off-shoots to the 
fifth or sixth degree. Although they lie roughly in one plane, 
little regularity pervades the arrangement or structure of the 
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branches and especially in the older parts of the colony, anasto
mosis between'branches, or even between two neighbouring colonies 
occasionally takes place. 

As regards the characters of the hydrotheca there is little to be 
added to Nutting's description. If the expansion at the base of 
the polyp be taken as indicating the bottom of the hydrotheca, 
since no perisarcal structure marks the boundary between the 
hydrotheca and the common cavity, then about half of the hydro
theca is adnate to the branch, and about half free, at least on those 
portions where fascicling has not obscured the relations of parts. 
The operculum is, as Nutting ,surmised, similar in structure to that 
in the genus Stegopon-ta. 

The hydranths are large and fusiform, similar in shape to 
Hincks's figures of those of H alecium halecin'Um (Hincks, 1868; 
pI. 42, fig. b). They are crown.ed by about eleven tentacles and 
are moored to the hydrotheca by strands of crenosarc proj ecting 
from a basal expansion. ' 

No gonosome was observed. 

M easurentents. 

Hydrotheca, length adnate 

" " 
free 

" 
diameter 

o·Somm. 
0'49-0.56 " 
0.17-0 .21 

" 
LOCALITY: lVlalay Archipelago; depth I60 fathoms. Marine 

Survey collection. , Reg. No. 84I6/6. 
Distribution.-C. opercttlata has been recorded hitherto only 

from "between the islan~s of IVlolokai and Maui, I38 fathoms," 
Hawaiian Islands (Nutting). 

It is of interest to note that dwelling within the tubes of very 
many of the ste~s, even tnose in which the polyps are quite fresh, 
having apparently been alive when the specimen was obtained, are 
minute tentacled polychrete worms. . 

Sertularella. polyzonias (Linnreus), var. cornuta, Ritchie. 

(PI. iv, fig. 2.) 

Ritchie, J., I90 9 (2),. P.'525. 

From two localities come colonies which I record as a variety 
of S. polyzonias. Their habit differs considerahly from the la~ 
growths of var. gracilis, Kirchenpauer, which occur on the coasts of 
Britain, for the stem is thicker and more definite and the branches 

, r 

alternate more regularly. There is nothing however to distinguish 
the minute characters of the hydrothecre from those of some of the 
many forms of S. polyzonias, their shape approaching most closely, 
perhaps, that figured by Hartlaub (I900, Taf. v, fig. 5) from Juan 
Fernandez. On the whole, the facies of the trop l,osome approaches 
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that of var. robusta, Kirchenpauer (1884), from the Cape of Good 
Hope. 

The gonangia are cRaracteristic. While they have the elongate
ovate shape and the strong corrugations of typical specimens, they 
are surmounted by four stout spines lyi11g cross-wise, in a plane at 
right angles to the long axis of the gonangium. This character has 
given its designation to the variety. 

Measurements. 

H vdrotheca, length of adnate portion 
, , , , . free portion 
" greatest diameter 
, , diameter at mouth 

Gonangium, length 
" greatest diameter 
, , length of " horns " 

0'25-0'39 mm. 
0'25-0·28 

" 0·22-0'28 , , 
0·I7-0·20 

" 1"37 " 
0'59 '-' 
0'22 " 

LOCALITIES: (a) Andaman Islands; depth 490 fathoms; Reg. 
No. 64/7 ; (b) 8 miles west of Interview Island, Andaman Islands; 
depth 270-45 fathoms. 

Type in the Indian Museum, Calcutta. 
Distribution.-World-wide, but although the species has been 

recorded from. the Red Sea (Kirchenp., 1884), from off Australia 
(Bale, 1884), and from Natal (Warren, 1908), it has' not hitherto 
been found in Indian seas. 

I dia pristis, Lamouroux. 

Lamouroux, J V F., 1816, p. 200, pI. v, fig. 5. 
Allman, J G., 1888, p. 85, pI. xxxix. 
A clump of many colonies-the larger about 7 cm. high-alone 

represents this species. The clump is the centre of a life-associa
tion of much variety: about the base were corallines, and coral 
skeletons; intertwined with the hydroid stems were at least two 
species of Alcyonarians ; while over the colonies themselves meander 
a creeping Polyzoon and a hydroid recorded above ,-C alJtpanularia 
corrugata. 

My observations as to the structure of polyp and hydrocaulus 
confirm those of Billard (1907, p. 351), for, contrary to Allman's 
description (1888, p. 86), I can find no trace of an interior chamber 
containing a diverticulum of the base of the polyp. 

LOCALITY: Collected by the R.I.M.S. "Investigator" at Sta
tion 312, lat. 16° 56' IS" N., long. 92° 35' 00" E., off Lower Burlua.: 
depth 1,343 fathoms. 

Distribution.-.The records of this species have been recently 
brought together by Billard (19°7, p. 352). Its centre of distribu
tion appears to be in the Indo-Pacific region, for it has been found 
on the east coast of Australia, among the East Indies, off the 
Malay Peninsula, and in the Indian Ocean. A solitary record-that 
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of the "Challenger' '-from off Bahia, in Brazil, indicates its 
presence in the Atlantic Ocean. 

Diphasia ntutulata (Busk). 

(PI. iv, fig. 3.) 

Busk, G., 1852, p. 391; as Sertularia t1tutulata.. 
Bale, W. M., 1884, p. 101, pI. ix, figs. 6-9. 
A few small specimens of this species were growing on a sponge. 

They are only about 10 mm. in height and are unbranched, where
as Busk' s type was 3 inches high and bore irregular branches; but 
the minute structure corresponds with\ BllSk's rather meagre des
cription. The colonies, which are of delicate texture, are faintly 
tinged with brown. The hydrothecre are in pairs, sUb-opposite on 
the proximal portion, but on the same level in the distal part of a 
colony. Occasionally too, nodes, though indistinguishable at the 
base of a specimen, are discernible towards its tip. The hydrothecre 
are deep and narrow; theiJ; distal free portion projects at right 
angles to the stem, its length being equal to about t that of the 
adnate portion. The apertut;e. f~ces \1Pw~rds and slightly outwards, 
is elliptical in shape, broader than deep, bounded on the adcauline 
side by a straight margin, on the abcauline by a gentle curve. An 
operculum is present, hinged to a thickening of perisarc on the free 
edge of the adcauline w~l1. Within the hydrotheca is a prominent 
intrathecal ridge, projecting from the mid portion of the abcauline 
wall and curving strongly upwards. The lateral portions of this 
partition can be traced for a considerable distance along the waIls 
of the hydrotheca, but its general limit is strongly defined by a 
thickened edge. 

No gonosome was present. 

J.ll easurements. 

H ydrotheca, length of free portion 1 

, , "adnate portion 
" diameter of free portion 
, , "adna te portion 
" breadth of aperture from 

side to side 
Distance between hydrothecre 

0'15-0'21 mm. 
o· 45-0' 52 " 

0'20 
o'ro 

0'27 
0'08-0'14 

" 
" 

" 
" 

LOCALITY: Growing' 011 a sponge from the Andaman Islands, 
1899; depth (?) 490 or 60 fathoms. 

Distribution.-Previously recorded from Torres Straits (Busk, 
I852); Port lVlolle (Bale, I884); off Galle, off Negombo, and ill the 
Gulf of l\Ianaar (Thornely, 19°4); Suez docks and Suez Bay 
(Thornely, 1908). 

J Measured a10ng adcauline wall. 
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Diphasia thornelyi, 1 Ritchie. 

(PI. iv, figs. 4, 5.) 

Ritchie, J., 1909 (2), p. 525. 

13 

Several delicate, unbranched colonies, with non-fascicled stems 
were found growing about the "root" -masses of Lytocarpus 
pennarius. They are small (the largest only 16 mm. high), sprin~ 
from a simple stolon, show no traces of nodes, and bear hydrothecre 
from the ba'3e upwards. The hydrothecre vary much in their posi
tion relative to one another. They are biserial and lie in the same 
plane, and although in most cases they are alternate or sub-alternate, 
rarely an opposite arrangement is simulated. 

A hydrotheca is deep and narrow, with the inner edge adnate 
to the stem for practically its whole length, except for a short 
horizontal knobbed ledge upon which the adcauline operculum is 
hinged. The cavity of the hydrotheca is divided into two parts 
by a short upturned ridge which projects from the abcauline wall 
midway between the base and margin. Proximal to this hooked 
intrathecal ridge the wall of the hydrotheca suddenly becomes much 
thicker (up to 60 p), and is continued thus till the next hydrotheca 
is reached. The outer wall of the distal half of the hydrotheca 
curves gently outwards and upwards, and almost parallel to the 
outer wall, and terminating at the base in a thickened ridge, runs 
the partition which separates the cavity of the hydrotheca from 
that of the stem. The margin is smooth and rimmed, a border 
being formed by a well-marked line which runs parallel to the lateral 
edges of the hydrotheca. The aperture, which faces somewhat 
towards the stem, forms an arc of a circle, its outer border being 
rounded, while its adcauline side J bounded by the horizontal ledge 
on which the operculum rests, is straight. The distal portion of 
the hydrotheca, as a whole, assumes the appearance of a bracket 
projecting from the stem. The operculum is a single, strong, ad
cauline disk, which rests on a thickened ledge. 

Gonosome.-The gonothecre arise from immediately beneath 
the hydrothecre, and are without stalks. They are ovate in shape 
but are somewhat asymmetrical, a bulge occurring 011 the shoulder 
towarq.s the stem. The aperture is cylindrical, placed on a short 
neck, and the distal half of the gonangium is ornanlented vvith 
scattered but pro1l1:inent spines. 

M easurente1tts, 

Hydrotheca, length 

" 
" 

breadth 
diameter of aperture from 

side to side 
Gonangium, length 

" 
maximum diameter 

0'38-0'45 nUll. 

0'11-0'14 
" 

" 
" 
" 

1 This species has been named in honour of lVIiss Lau~a R, Thol'nely whose 
paper on the Hydroids collected by Professor W, A, Herdman off Ceylon has 
added much to our knowledge of the Indian Inember~ of the group. 
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A form of D. mutulata was figured by Miss Thornely (1904, 
pI. ii, figs. 6A, 6B) p. 118), and was described as having hydrothecre 
which are (( smaller and less prominent [than on other D. 1'ltutu.lata 
specimens] and sometimes sub-alternate, and the gonothecre on 
these have only a few spines near the top and are of smaller size." 
This form appears to me to belong to the species described above. 
Miss Thornely's specimens were found in the neighbourhood of 
Ceylon. . 

LOCALITY: Growing on the root-like masses at the base of 
Lytocarpus pennarius, Andaman Islands.' Collected by J \\T ood-
Mason. 

Type in the Indian l\tfuseum, Calcutta. 

Family PLUMlTLARIDJE. 

A ntenella secundaria (Linnreus). 

Linnreus, C., 1788-1793, p. 3854; as Sertularia secu-ndaria. 
Pictet, C., and Bedot, lV1., 1900, p. 27, pI. vi, fig. 7; as Plumu

laria secundaria. 
Only a few small colonies of this species dccur in the collection. 

The characteristic minute sarcotheca which lies in the angle behind 
the hydrotheca is clearly present; the architecture differs in no 
detail from that of Atlantic specimens of this well-known species. 

No gonangia are present. 
It is not without considerable hesitation that I have transferred 

this well-known species from Plumularia to Allman's genus, Ante
nella. But, while it seems absurd to' place in distinct genera, 
forms the minute structures of which are- so similar as are those of 
Plumularia catharina and A ntenella secundaria, yet it is sufficiently 
clear that the simple hydroclade-stem is characteristic of a consider
able number of species, and therefore as a matter of systematic con
venience it appears reasonable that A ntenella should be retained as 
a separate genus, or af/least as a sub-genus of Plu1nularia, until the 
classification of the Eleutheroplean Plumularians has be~n placed on 
a basis more satisfactory than that which at present holds. 

Recent synonyms.-I am unable to find any character in Dr. E. 
Warren's description and figures of A ntenella natalensis, Warren 
(1908, p. 318), \vhich could separate it from the Linnean species 
recorded above. A. natalensis is obviously a synonym of .A. secun
daria. 

In 1904 l\tliss Thornely described from Indian seas specimens 
of Antenella gracilis, Allman (1877), which" reselnble the branches 
of M[onostcechas] quadridens exactly" (p. 121). These specimens, 
through the kindness of Miss Thornely and Professor \IV A. Herdman, 
I ha~e been allowed to ex:amine. They differ from A. gracilis, as 
d~scrlbed and figured. by Allman, in possessing an exceedingly 
tnlnu~e post~alycine sarcotheca, while in Allman's species the 
superIor median sarcotheca not only does not lie exactly in the 
angle bet\'veen hydrotheca and internode, but it is equal in size to 
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the "other median sarcothecre. The specimens are examples of 
A ntenella secundaria, not of A. gracilis. 

LOCAI#ITY: Climbing over Sertularella poly:t,onias var. coY1tuta, 
from 8 miles west of Interview Island, Andaman Islands; depth 
270-45 fathoms. 

Distribution.-A. secundaria is" a widely distributed though 
rather uncommon species, recorded from the Mediterranean Sea 
(Heller, 1868; Mark.-Turner., I890); from the Atlantic Ocean ~ 
southwards from the shores of Britain (Hincks, 1868, as Plu1nularia 
catharina var.), and the Bay of Biscay (Pictet and Bedot, 1900; 
Billard, 1907 (I)) to the Azores (Billard, 1907), lVladeira (Jaderholm, 
I903), the north-west coast of Africa, and the Cape Verde Islands 
(Billard, 1907 (r)). Outside the Atlantic area it has been found 
in Indo-Pacific seas, from Natal (Warren, 1908, as A. natalellsis) , 
Ceylon (Thornely, 1904, as A. gra,cilis), Andaman Islands (present 
record), the l\ioluccas (Pictet, 1893), from Ba.c;;s' Strait and \Villiams
town in Australia (B usk, r852, "and Bale, 1884, as PlUl1llllaria 
campanula var. i ), and from Japan (Stechow, 1907 and 1909). 

A~laophenia. septata J ~ Ritchie. 

(PI. iv, figs. 6, 7.) 

Ritchie, J., 1909 (2), p. 526. 
A single imperfect colony, 65 mm. high, with a straight, fas

cicled; unbranched stem, was obtained at a great depth near the' 
Andamans. The anterior tube of the fascicle is alone divided into 
internodes, which are separated by faint nodes, are of unifornl 
lengths, and bear each a process upon \vhich a hydroclade is set. 

The hydroclades are biserial, lying in two planes \vhich tneet 
at an acute angle on the anterior side of the stem. They are alter
nate, project from-the ~tem at an angle of 40°-45°, and are about 
8 mm. long (the longest being II mm.). The hydroclades are divi
ded into regular thecate internodes each of which is partitioned by 
numerous strongly Inarked septa. Four septa generally spril1~ 
from the posterior wall of the hydrotheca: a small one near the 
base of the supracalycine sarcothecre, two from the tniddle" of the 
hydrotheca, and the fourth from a postero-basal position. In 
addition, three project from the anterior wall of the intt"rnode 
proximal to the hydrotheca: of these the distal is very characteris
tic for it is tilted upwards, and, as in Lytocarpus annandalei of this 
report, traverses the base of the median sarcotheca, cutting off its 
cavity from that of the internode, but for a hole which allo\vs of the 
passage of the crenosarc. 

The hydrothecre are rather distant, almost triangUlar in lat
eral aspect, very narrow at their base, and widening greatly towa~ds 

1 The identiikation of P. campanula yare with the above ~pecies 'is due to 
the researches of Dr. BIllard who has examined Busk's type specimens ill the 
British Museum (Billard, 1909). . 

2 Septata-referriug to the specific characters shown by the number and 
arrangement of the internodal septa. 
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the top. The margin has a prominent anterior tooth flanked by 
four distinct sinuations on each side. No intrathecal ridge exists, 
but the posterior wall bends inwards forming a rectangular bracket 
just above the base of the hydrotheca. The supracalycine sarco
thecre are large, almost cylindrical in shape, with a wide aperture, 
and an internal ridge projecting from a fold in their posterior wall. 
They slightly overtop the margin of the hydrotheca. The mesial 
sarcotheca is short, only about two-fifths the length of the anterior 
profile of the hydrotheca, to which it is altogether adnate except 
for a spout-like tip. Its cavity is interrupted by two processes: 
a button of chitin projects into it from the wall of the hydrotheca a 
short distance before the sarcotheca becomes free, and a septum, 
already described in connection with the internodal ridges, trav
erses its proximal end. 

Three cauline sarcothecre 'occur on each stem internode. Two 
of these are large, resemhling the mesial sarcotheca in shape, and 
have a posterior internal ridge: the first lies on the anterior and 
near the proximal end of the internode, the other lies on that side 
of the hydroclade-bearing process which faces the centre of the stem, 
while the third sarcotheca is a mere perforation with slightly raised 
lips on the anterior of the process itself. 

Gonosome.-Attached to the colony itself there occurred no 
reproductive body, but, entangled amongst the fibres at its base, 
a kind of corbula was found. This~ in all probability, was really 
part of the colony, for no other Plumularian was contained in the 
same bottle, nor, in fact, were other Plumularians dredged at the 
same station. I shall describe it here on the supposition that gono
some and trophosome are one, a supposition which the similarity 
of their minute structures makes a virtual certainty. 

The main body of this peculiar type of corbula consists of a 
hollow cigar-shaped portion within which lie six spherical reproduc
tive masses in varying stages of development. Along the sides of 
this cylinder run two tiers of protective leaflets. Both the rows 
in the lower tier contain about 10 narrow, tubular leaflets armed 
with up to 16 or 18 nematophores, arranged biserially. In the two 
higher"rows 8 or 9 leaflets are present, but they are more strongly 
developed and more irregular in shape than the others, frequently 
broadening out into leaf-like form. They, too, bear marginal 
nematophores but the biserial arrangement is less definite and 
the position of the sarcothecre less regular. In structure the sar
cothecre correspond exactly to those which occur on the stem 
internodes. 

All the leaflets stand away from the gonangia-bearing cylinder, 
and all are recurved, those of the upper tier more markedly than 
those of the lower. The lower surface of the cvlinder that is 
the .part c~r:espond!ng to the keel of a typical corb111a, h~ars 10ngi~ 
tudlnal chitinous ridges-prolongations of the bases of the lower 
leaflets. O.n. the upper side the gonangia are protected by delicate 
plates of chitin, some of which arise between the bases of the leaflets 
of the upper tier and bend inwards over the gonangia, while others 
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project from chitinous ridges stretching across the top of the cylin
der from the bases of the leaflets. 

Measurements. 

Tube of fascicle, diameter 
Stem internode, length 

, ) , , diameter 
Hydroclade internode, length 
Hydrotheca, depth 

" diameter at mouth 
(( Corbula." length 

, ) grea test diameter 

0'21-0'27 mm. 
o· 55-0"63 " 
0"17-0 · r8 , , 
0"63-0"64 " 
0.39-0 "43 " 
0'25-0"28 

" 
4 " 
0·59 " 

LOCALITY: Andaman Islands; depth 490 fathoms. -Reg. No. 
64/7· 

Type in the Indian Museum, Calcutta. 
While 'the general aspect of this species approaches that of 

Thecocarpus, I have placed it in the genus Aglaophenia on account 
of the gonosome, the protecting portions of which form a structure 
resembling a complex, open corbula, from the bases of the leaflets 
of-which hydrothecre are absent. 

By the gonosome and by the shape and positions of the inter
nodal septa in the hydroclades, together with the shape of the hy
drotheca, this species may be distinguished from the other members 
of the genus. 

Lytocarpus annandalei J 
1 Ritchie. 

(PI. iv, figs. 8-10.) 

Ritchie, J., 1909 (2) J p. 527. 
This species is formed for a single colony obtained at one of 

the deepest stations from which the (( Investigator" obtained 
Hydroids. The colony, which is of a very dark brown colour J is 
unbranched, 63 mm. in height, with a rigid stem which is fascicled 
for its whole length, and is traversed by several pale constrictions 
slanting from behind downwards and forwards-such as occur 
in the species of Thecocarpus. Only the anterior tube, which does 
not possess nodes, ,bears hydroclades" These rest upon a short 
process from the stem, are close-set (separated by 0·5 mm.), alter
nate, and are divIded into regular thecate internodes. 

The hydrothecce are closely approximated, deep J and rudely 
ovate in outline. Their aperture faces upwards and outwards, at 
an angle of about 45° with the stem; their profile is convex in the 
lower half J concave in the upper, while their margin bears a single 
prominent anterior tooth, and on each side four sinuations, of which 

1 I have plE'asure in naming this species after Dr. Nelson Annandale, 
Superintendent of the Indian Museum, whose enthusiasm has done much for the 
advancement of our knowledge of the In vertebrate Zoology of Indin. 
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those second from the anterior tooth are somewhat larger than the 
others. The mesial sarcotheca is large, adnate for more than half 
the height of the hydrotheca, but with a scoop-shaped extrell!.ity 
free. The supracalycine sarcothecre are very large, re~ch Just 
above the margin of the hydrotheca, and possess a huge aperture. 
They are cylindrical in shape but for a constriction about midway, 
which is associated with an internal ridge traversing part of their 
cavity from the posterior wall. . 

The intrathecal ridge is little evident. Where present it IS 

short, and projects into the lumen of the hydrotheca from a knob 
of chitin which terminates an angular in-bending of the posterior 
wall, situated a short distance above the floor of the cavity. The 
bases of the two sides of the angle are marked by well-defined ridges 
projecting from the posterior of th.e hydrotheca into the cavity of 
the internode, while a third posterior ridge arises just above the 
bases of the supracalycine sarcothecre. Another, shorter ridge 
projects backwards into the proximal portion of the internode from 
its anterior wall. Two important and characteristic chitinous 
thickenings are associated with the mesial nematophore: one is a 
simple knob, projecting forwards from the hydrotheca wall into 
the nematophore cavity near its mid point, the other is a sinuous 
septum traversing the base of the sarcotheca and isolating its cavity 
from that of the internode, except for a small opening through 
which the sarcostyle passes. Occasionally from the convex surface 
of this hook-like 'septum a small chitinous ridge projects backwards 
(see lower hydrotheca, pI. iv, fig. 9). 

Two large scoop-shaped sarcothecre lie on the hydroclade-bear
ing tube at the base of each hydroclade, one proximal to the process 
on :which the hydroclade rests, the other supero-Iateral, on the side 
of ,the process \vhich faces inwards. The process itself bears 
a small, anterior, tubular sarcotheca. 

Gonoso1ne.-A few structures, apparently phylactocarps, are 
present, although unfortunately they are immature or have lost 
their gonangia. They replace hydroclades on the lower portion 
of the stem, and are obviously morphological modifications of 
these, for they are divided into internodes each of which bears three 
regularly-arranged, scoop-shaped sarcothecre-one median and 
proxin;al, the others lateral and distal, in a pair (pI. iv, fig. 10). 

Each tnternode corresponds to a thecate internode, without the 
hydrotheca. No hydrotheca occurs on the proximal internode of 
the phylactocarp. No gonangia are present, but, as in other species, 
they no doubt assume the positions of the missing hydrothecre. 

Measurements. 

Hydroclade-bearing tube diameter 
Hydrocladial internode, iength 
Hydrotheca, depth 

" diameter at mouth 
Phylactocarp, length of internodes 

0'21 mm. 
0'48 " 
0'35 " 
0'21 " 

0'27 " 
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. LOCALITY: R.I.M.S." Investigator" Station 241, lat. 100 12' 
N., long. 920 20' 30" E., between the Andaman and Nicobar 
Islands; depth 606 fathoms. 

This is a very well-defined species, easily distinguished by the 
peculiar arrangement of its internodal ridges, by its large sarcothecre, 
and by the sinuous margin of its hydrothecre. 

Type in the Indian Museum, Calcutta. 

Lytocarpus pennarius (Linn reus ). 

(PI. iv, fig. II.) 

Linnreus, C., 1758, p. 8I3; as Sertularia pennaria. 
Allman, J G., 1883, p. 42, pI. xiv; as L. secundus, Kirchen

pauer.l 
This species is represented by a solitary much-weathered 

colony 56 cm. long, with a large basal mass of matted rhizoids; 
-and by a few unattached branches. While the specimens agree 
V\ ith ~man's description, the following additional observations 
have been made. The hydroclades spring alternately from the 
anterior tube of the fascicle, and sometimes reach a lengta of 18 tnm., 
three times the recorded length of those in the " Challenger J, 

collection. The hydroclade-bearing process is accompanied by 
three large, scoop-shaped sarcothecre, two of which are anterior
one on the process, the other proximal to it-while the third lies 
on the inner side of the angle between process and stem. 

The hydrothecre agree closely with the description of Mark
tanner-Turneretscher (r890, p. 273). The margin bears a promi
nent anterior tooth, and about four indefinite sinuations on each 
side. The intrathecal ridge is short, slants upwards, and often 
terminates in a prominent knob, while the internodal ridges are 
much more insignificant than those in Allman's figures. The 
mesial sarcotheca is adnate for little more than half the height of 
the hydrotheca and a connection exists between the distal portion 
of its cavity and that of the hydrotheca. The supracalycine sar
cothecre are asymmetrical, that on the side of the hydrotheca facing 
inwards towards the centre of the stem being very large and bowl
shaped, while the other has a dianleter scarcely half that of its 
fellow (pI. iv, fig. II). This difference may in part account for 
the discrepancy between the sizes of the sarcothecre as figured by 
Kirchenpauer (1872) and by Allman, the latter having figured tht 
hydrotheca from the stem side, the former from the opposite. Not
withstanding, however, the hydrothecre of our specimens, as did 
those of Marktanner-Turneretscher, agree nl0re closely with Kir
chenpauer's diagnosis of Aglaophenia crispata than \vith that of 
A. secunda, to which Allman referred his specimens. 

1 The identity of the" Challenger" specimens with the Linneall species has 
been e~tahlisb('d by Billard (1908, p. 3) after comparison of the former with th~ 
Linnean type specimen in the British Museum. 



20 I~ecords of the Indian M USe'lt1ll. [VOL, \~, 

A few branches of a specimen also occur in the collection 
in an unlabelled bottle. The hydrothecre of these differ from those 
described above in being slightly more closely approximated, 
in possessing more distinct internodal and intrathecal ridges, larger 
cauline sarcothecre a longer mesial sarcotheca jutting out mor~ 
strongly from the hydrotheca, and a margin rising. into a broad 
lobe on each side. They differ also somewhat in Slze,-see table 
below. The branches bear phylactocarps with sometimes as 
many as 14 nematoclades. The gonangia spring from near the 
bases of the nematoclades and are broadly ovate. 

Measurements. 

Andamans Unlabelled 
specimen. fragments. 

I _____ 1~ _____ _ 

Hydroclade internodes, length 
Hydrotheca, depth 

" diameter at mouth 
Gonangium, length 

" greatest diameter 

0'28 mm. 
0'27 " 

o· 14 " 

I 
I 

i 
0'22 mm. 
0'22 " 

0'13 " 
0'64 ." 
0'49 " 

LOCALITY: Andaman Islands (collected by J Wood-Mason, 
Marine Survey). 

Distribut1~on. -A distinctively Indo-Pacific species; recorded 
from the South Sea, China Sea, Pelew Islands, by Kirchenpauer 
(1872 ); from the Philippine Islands by Allman (IDe. cit.), from 
Singapore by Marktanner-Turneretscher (loc. cit.), and now from 
Indian waters. 

Lytocarpus Philippinus (Kirchenpauer). 

Kirchenpauer, G. H., 1872, pp. 29, 45, pIs. i, ii, vii, fig. 26; as 
Aglaopheni~ Philippina. 

Nutting, C. C., 1900, p. I22, pI. xxxi, figs. 4-7. 
A specimen in fragmentary condition represents this species. 

The minute structures are altogether similar to those of previous 
descriptions, but there is considerable variation' in insignificant 
details. Thus while the lateral margin is more generally perhaps, 
a single large lobe, as in Mai"ktanner-T~rneretscher's figure of a 
sl?e~ime~ from th~ ~ed Sea (1890, pI. vi, fig. IS), sometimes it is 
divlde~ Into two distInct waves as in a Madagascar specimen figured 
by Billard (1907, fig. 18, p. 377). There are also considerable 
differ:n~es in the size of the embayment which separates the 
anterior tooth of the hydrotheca from the median sarcotheca, 
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M easure1nents. 

Hydrocladial internode, length 
Hydrotheca, width of lower portion 

" "mouth 
Mesial sarcotheca, length 

, , , , , , of free portion 
Sup.racalycine sarcotheca, length 

0'27 mm. 
0·10-0·13 " 

0·13 n 

0·27 " 
0·08 , . 
0·17 " 

21 

LOCALITY: Karachi. Specimen from Karachi :\Iusellnl. 
Reg. No. 8210/9. 

Distribution.-The geographical range of this species is extra
ordinarily wide for a form so large-one, therefore, unlikely to be 
transported readily from one locality to another far distant. It 
has been found in the South Pacific Ocean, amongst the Society 
Islands (Tahiti; Jaderholm, 1903). Thence it spreads along the 
east coast of Australia (Pt. Stephens, Pt. Denison, l\/Ioretol1 Bay; 
Bale, 1884, 1888) through Torres Straits (Kirkpatrick, 1890) to the 
East Indies (Pictet, 1893; \Veltner, 1900) and South China Sea 
(Kirchenpauer, 1872). 

In the Indian Ocean it has occurred off Karachi (Jaderhohn, 
t. c.; and present record), and off the African coast in the neighbour
hood of Madagascar (Billard, 1907 (2)). R.anging thence through 
the Red Sea (Mark.-Turner., 1890; Thornely, 1908) and the l\Iedi
terranean (Mark.-Turn., t. c.) it finally makes its appea'rance in the 
Atlantic, in the northern portion of which ~t has been recorded from 
Panama, Jamaica (Nutting, 1900), and Bermuda Islands (Congdon, 
1907), and in the southern from Bahia (Nutting, l. c.). 

Lytocarpus phcenice'tts (Busk). 

Busk, G., 1852, vol. i, p. 398; as PlUl1tularia phmnicca. 
Bale, W M., 1884, p. 159, pI. xv, figs. 1-5; pI. xvii, figs. 1-4; 

pI.' xix, fig. 31; as Aglaophenia phmnicea. 
A magnificent example of this species, 19 cnl. high, \vith a 

spread of 10 cm., was obtained in deep water off Interview Island. 
The stalk is expanded, at the base, and for 10 cm. upwards is desti
tute of branches, but, beyond this, luxuriant growth occurs. The 
macroscopic and microscopic structures agree admirably with pre
vious descriptions, while of the many forms assumed by this exceed
ingly variable species the hydrothecre of the specimens before me 
approach most closely those figured by Bale (1884, pI. xv, fig. 1) 
from specimens originally described by Busk frOln Torres Strait. 
They differ, however, in having less pronounced internodal septa, 
and in having the median sarcotheca tilted further upwards, this 
latter feature having been singled out by l\iarktanner-Turllcret
scher (1890, p. 276) in specimens £ronl the Indian Ocean. A very 
evident second aperture is present on the superior interior surface 
of the lateral sarcothecre. 
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M easurenzents. 

Hydrocladial internode, length 
Hydrotheca, diameter at mouth 1 

Median nematophores, length 

0°25 mm. 
0·11 " 

0°15-0.18 " 

LOCALITY: Eight miles west of Interview Island, Andaman 
Islands· depth 270-45 fathoms. 

Di;tribution.-An Indo-Pacific species, which has been recorded 
from (I) Northern Pacific Ocean (Japan; Mark.-Turn., I8go, 
Stechow, 1907 and 1909: Hawaiian Islands; Nutting, 1905); 
(2) China Sea (Amoy; Mark.-Turn., 1. c.); (3) East Coast of .Austra
lia (Port Denison; Bale, 1884) ; . (4) North Coast ~f Aust;aha (Port 
Darwin; Bale, 1. c.: Torres Stratt; Busk, 1852, Ktrkpatr1ck, I8go~; 
(5) East Indies (? Singapore; Kirchenpauer, 1872, as Ag1aophenta 
Yostrata); (6) Indian Seas (Mark.-Turn., 1. c. : Ceylon, 7-10 fms.; 
Thornely, 1904: Andaman Islands, present record). 

H alicornaria ba1ei (Marktanner-Turneretscher). 

(PI. iv, fig. 12, var.) 

:Ylarktanner-1~urneretscher, G., I8go, p. 272, pI. vii, figs. 19, 
20; as Ag1aophenia ba1ei. 

A very few fragmentary colonies of this species were found 
projecting from a spong~. One agrees closely with the original des
cription, but it is a fragment only 13 mm. in height, and from the 
delicacy of its structures appears to be a young specimen. Few 
differences, and these of no specific value in a genus where consider
able variation is the rule, distinguish our specimens from the Red 
Sea examples. Thus the median lobe of the hydrotheca is less long 
and less pointed, and occasionally a second indistinct lobe appears 
on the margin; the- median sarcotheca is somewhat longer, reaching 
clear of the edge of the hydrotheca; the hydrotheca is less markedly 
tilted forward; and in our specimens the opening at the base of the 
hydrotheca, through which the crenosarc passed, is bordered by 
sharp chitinous spines, projecting into the hydrotheca cavity, which 
in profile give a pectinated appearance to the base of the cup. Prob
ably the basal pecten was overlooked by l\1:arktanner-Turneret
scher, as it is difficult to be distinguished until the crenosarc has been 
removed. The upper margin of the intrathecal ridge, viewed from 
in front J is seen to be rudely pectinated. 

Although the gonosome is absent, the characters of the tropho
some warrant the transference of this species from A glaophenia to 
the genus H alicornaria. It is closely related to H. hians, Busk, 
1852, from which it is to be distinguished by the strong convexity 
of its median sarcotheca (apparently a constant character), -by its 
deeper hydrotheca, and by the position of the intrat~ecal ridge 

) Measured in the direction of the hydrocladial axis. 
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which is situated at a greater distance from the base of the hydro
the~a. 

Measurements of parts are placed, for the sake of comparison, 
alongside those of the variety recorded below. 

LOCAT.ITY: Andamans, 1899; 60 fathoms. 

H. balei, var. !lava , Nutting (?). 

(Pl. iv, fig. 12.) 

Nutting, C. C., 190 5, p. 955, pI. xiii, figs. II, 12, as Halicor11,aria 
{lava. 

The remaining fragme~ts of this species belong. to colonies 
more robust in build, but with similar minute characters. Varia
tions in the number and prominence of the lateral lobes occur here 
also, the large lateral lobe being sometimes accompanied by a 
smaller. The variety differs from the type however' with regard 
to the compression of its hydrothecre, for in the former they are so 
closely set that the lower part of the mesial sarcotheca of one 
depresses the upper margin of the hydrotheca immediately belo wit. 

I am unable to find characters sufficient to separate Professor 
Nutting's Halicornaria !lava from the compressed variety of H. balei, 
a· species which, since he considered the chitinous projection within 
the tuesial sarcotheca to be unique for the genus, Nutting had 
apparently overlooked. In our specimens, however, the stem nodes 
are irregular, bearing varying numbers of hydroclades, an'd in addi
tion to the two sarcothec:r at the front of the base of each hydro
clade, a third is situated behind . 

. ~l easureme1its. 
F. typica. V. {lava. 

Sten!, diameter 0'I3 mm. ° 35 mm. 
Hydroclade internodes~ length 0'32 " 0'22--0'24 ,. 

Hydrotheca, depth, basp to topmost point 0'25 " 0'22 ,. 

" width, wing to wing 0'20 , , 0·2 I " 

LOCALITY: Andamans, 1899; 60 fathol11s. 
Distribution.-The species has. been recorded only from the 

Red Sea (Mark.-Turn.); from the Bay of Bengal (present record) 
and from the Hawaiian Islands (Nutting, 190 5). 

H alicor1taria gracilicautis (J aderhohll). 

Jaderhohn, E., 1903, p. 299, pI. xiv, fi~s. 3, 4-; as Lytocarpus 
gracilicallJis. 

A graceful species represented by a fe\v fraglnents protruding 
from a sponge. Although in an early stage of development the stem 
is already fascicled, and bears a single branch. The unjointed 
basal portion of the branch, to which J aderholm refers, was inclis
tinguishable, for Htthough a length in our specinlens is destitute of 



Records of the Indian Museurn. L "01 .. ", 

hydrothecre or hydroclades, it is divided by faint nodes into four 
internodes each of which bears a single median sarcotheca on its 
anterior surface. 

The Ininute characters of the hydrothecre agree exactly \vith 
those given by Jaderholm. It is worthy of note that in some of the 
hydrothecre the internodal septa at the base of the supracalycine 
nematophores and opposite the intrathecal partition are much more 
strongly developed than Jaderholm's figure shows, while a third 
septum is occasionally visible stretching across the thecate inter
node close to its proximal end. One end of' this septum rests 
on a knob of chitin projecting from the abcauline wall of the 
internode. In these details our specimens vary somewhat as did 
those described by Billard (I907 (2), p. 366). 

The gonosome is not present but t.hrough its occurrence in 
specimens described by hinl Billard transferred the species from 
Lytocarpus to H alicornaria. 

M easurelnents. 

H ydroclade, length 
" internode, length 

Hydrotheca, diameter 
" " of mouth,. side 

to side 

" " " back 

1-3 lUlU. 

OV29-0·33 " 
0·g1 " 

0·11-0·13 ., 

to front 0·08-0·10 
" 

LOCALITY: Andaman Islands, I899 ; 60 fathoms. 
Distribution.-This species has seldom been recorded, but its 

distribution appears to be Indo-Pacific, for it has been found off 
South Japan (Jaderholm, I903); at Ternate, in Oceania (figured 
by Campenhausen) I897, pI. xv, fig. 3); on the south-east coast 
of Africa, at Macalonga and Mozambique (Billard, 1907 (2) ); and 
the present record adds it to the fauna of India. 

H alicorl1 aria hians, Busk, var. profunda, Ritchie. 

(PI. iv, figs. 13, 14.) 

Bale, W 1\11., 1884, p. 179, pI. xiii, fig. 6; pI. xvi, fig. 7, H. hians, 
typicus. 

Ritchie, J., 1909 (2), p. 528. 
The longest of the few colonies in the collection was only 4 cm. 

1n height, with monosiphonic, unbranched stem, ilivided into inter
nodes bearing generally two, occasionally three, alternate hydro
clades. Each hydroclade is divided into thecate internodes twice 
as long as broad near the stem, but gradually becoming longer and 
more slender as they recede from it, until at the distal end of a 
hydroclade their length may be to their breadth as four to one. 
. The hydrothecre are deep, with a margin divided on each side 
Into three lobes, of which the superior ann the median are the 
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sharpest and the most pronounced, and an aperture lying at an angle 
of about 30° with the axis of the hydroclade. A stout intrathecal 
ridge, running backwards to the , middle of the lumen, where it ends 
in an ,upturned thickening, marks the po~ition of an anterior fold 
in the hydrothecal wall. Small chitinous points surround the open
ing through which the hydranth connects with the common crenosarc. 
The mesial sarcotheca is very variable, its early stage, as seen in 
young colonies or on the distal ends of some hydroclades, closely 
resembling that of H. variabilis, Nutting (1900, p. 127, pI. xxxiii, 
fig. 7), for it stops considerably short of the intrathecal ridge; while 
in its mature state it is adnate almost to the lip of the hydr9theca, 
projecting beyond the margin as a short free spout. Its most marked 
character in all stages is the concavity of its profile, and there is 
always present, more or less strongly developed, an internal chiti
nous projection almost on the level of the base of the hydrotheca, 
The supracalycine sarcothecre.. are small, not reaching to t~e margin 
of the hydrotheca, almost oval in outline, ,vith a solitary ,vide 
superior aperture. The cauline sarcothec~ are three in number, 
two on ~he stem anterior to the hydroclade and one·posterior, alnlost 
in the angle above the hydroclade. In shape they resemble the 
supracalycine sarcothec~-none are bilobed, nor: ha,·e any t,vo 
apertures. 

Gonosorne.-The gonangia, a funnel- or flask-like form of which 
has been described by Stechow (1907, p. 200; 1909, p, 102, 
pI. vi, fig. 17), are present in numbers. They are unprotected and 
are borne on very short stalks, one at the base of each hydroclade. 
In shape they are saucer-like, convex beneath, concave above, and 
appearing as perfect disks ,vhen viewed from the anterior of the 
colony. 

M easurel1tents. 

Hydroc1ade internode, length . 
" ,. diameter at base 

Hydrotheca, depth from base to highest teeth 
, , diameter of lower portion 
" vertical diameter of mouth 

Gonangium, diameter of disk. 

I 
l\lature colony, I Young colony, 

o· 35-0'42 mm, 
0'11-0'17 " 

0'28-0' 29 " 

0'14-0 '15 " 
0'20-0'21 " 

up to 0'38 " 

0'39-0'43 llUll, 

0'07-0 : 10 " 
0'25-0 '27 " 
0'11-0'12 

I 0'17-0 '18 :: 

I 

LOCALITY: Andaman Islands, 1899; 60 fathoms. 
Distributiolt.-Previously recorded from 1'orres Strait (Busk, 

1852: Kirkpatrick, r890). 
Type of variety in the Indian lVluseunl, Calcutta. 
Remarks.-This variety is distinguished from the typical fortn 

as figured by Bale, by the greater length of the thecate internodes 
compared with their clialneter, the greater depth and more erect 
posture of the hydrothecre (to the former of which characters the 
name of the variety alludes), and the greater distance which separates 
the intrathecal septum from the' hase of the hydrotheca. 'l'he less 
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prominent nature of the marginal teeth, and the smaller size of the 
colonies are variations of little significance. There is a similarity 
between this variety and some of the stages of H. variabllis , Nutting 
(1900, p. 127), but the. latter species possesses very large bilobed 
cauline sarcothecre. 
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