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ABSTRACT

Six new spccies of soft corals from the family Alcyoniidae are described: Sinularia
jasminae sp . nov., S. parulekari sp. nov., S. kavaraitiensis sp. nov., S. gaveshaniae
sp. nov., Lobophytum tecticum sp. nov. and Sarcophyton spinospiculatum sp. nov. The
matcrial was collected by the Indian National Institute of Oceanography from
Kavaratti Island in the Laccadive Archipelago.

Kevworps: Coelenterata, Anthozoa, Alcyonacea, Octocorallia, Alcyoniidae, Lobophytum,
Sarcophyton, Sinularia, soft corals, new species, taxonomy, Laccadive, India.

INTRODUCTION

The octocorals treated in this paper were col-
lected in December 1985, by the Biological Ocea-
nography Division of the National Institute of
Oceanography, India, during an expedition to
Kavaratti Island (Fig. 1) in the Laccadive Archi-
pelago. Four new species of Sinularia, one new
species of Lobophynun and one new species of
Sarcophyton were found amongst the 18 speci-
men-lots examined. In addition to the new taxa
the following species werc present in the collec-
tion: Cladiella krempfi (Hickson, 1919),
Lobophytum batarum Moser, 1919, L. durum
Tixier-Durivault, 1956, L. strictum Tixier-
Durivault, 1957, Sarcopiyton trocheliophoriun
von Marenzeller, 1886, S. serenei Tixicr-
Durivault, 1958, Sinularia cf. gyrosa (Klunzinger,
1877), S. muratis May, 1899, S. querciformis
(Pratt, 1903), S. lirta (Pratt, 1903),and S. abrupta
Tixier-Durivault, 1970b.

The octocoral fauna from this area of the world,
the Maldives, the Laccadives and the south west
coast of India, is very poorly known. The only
reports of note are those of Hickson (1903, 1905),
Pratt (1903) and those on the material collected by
the “Investigator” compiled by Thomson and
Henderson (1906) and Thomson and Simpson

(1909). The works of Hickson and Pratt involved
material solely from the Maldive Archipelago
and only two of the species in the present collec-
tion were also present amongst their material.
These are Sinularia querciformis and S. hirta. Of
the enormous amount of material collected by the
“Investigator”, very littlc came from the Laccadive
Islands. The rcport on the material from the
littoral area describes only six species from the
Laccadives, all gorgonians and mostly taken from
30-50 fathoms. The dcep sea report describes
only three gorgonians and five sea pens from the
area of the Laccadives. Much of this material,
however, was collected from the Laccadive Sca,
a considerable distance from the reefs and islands,
and all but one specics was taken from depths
greater than 400 fathoms.

All of the new species of Sinnlaria in the
present collection belong to Verseveldt’s (1980)
group 1, having in the surface layers club-shaped
sclerites of the /eproclados-type. When compar-
ing Sinularia species which have leptoclados-
type clubs, the similarities in surface spiculation
of the nominal taxa can be very confusing. Al-
though there can bc considerable diffcrences
between species in the architecture of the small
clubs, for example the dart-like forms of S. abrupta
Tixier-Durivault, 1970b, and the more complex
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Fig. 1. Kavaratiilsland collectionsite. Scaleapproximately
1:59,800.

squarer headed forms of S. densa (Whitelegge,
1897). it is often very difficult to asscss the degree
of similarity betwcen text illustrations and the
mass of sclerites seen under the microscope. This
difficulty is further compounded by the fact that
most of this group of species have clubs that lie
somewhat midway between the extremes of de-
sign. Although. in the final assessment, the shape
of the small clubs must not be ignored, it is usually
far more productive to put emphasis on the longer
clubs and the rod-like or spindle-like sclerites that
occur in the surface layers. The differences be-
tween species are far more apparent when these
sclerites are compared. Unlortunately, many de-
scriptive texts have placed little weight on these
characters, although it is quite possible that the
method of sampling has had some bearing on this.
Many of these sclerites, particularly the elongate
non-club-like forms. occur just below the clubs.
A shallow slice ol surface material will miss these
sclerites. and will olten cut the heads off the lon-
ger clubs. thus eliminating them from considera-
tion. It is, therefore, advisable to macerate a por-
tion that is excised deep cnough to contain the
massive coenenchymal spindies, to ensure that
sclerites characteristic of the specics will not be
over-looked.

The abbreviation NTM stands for the Northern
Territory Museum.

SYSTEMATICS

Family Alcyoniidae Lamouroux
Genus Lobophytumt von Marenzeller

Lobophytum von Marenzeller, 1886: 343;
Tixicr-Durivault 1958: 88-188 [Revisjon];
Verseveldt 1983: 1-103 [Revision].

Diagnosis. Colony form varied. Some flag and
encrusting, others taller than wide. Abundant
dimorphic polyps. fully retractile and only oceur-
ring on the upper part of the colony. Polypary
usually sharply delimited from the stalk und
rarely without lobes. Lobes finger-like to
cockscomb-like, peripherally or centrally locaed.
and sometimes sparingly branched.  Sclerites of
the surface layer of the polypary and the gtalk
predominantly small clubs. along with some short
rods and spindies. Internally, large spindle or
barrel-shaped sclerites occur, usually with warts
in whorls. Sclerites of stalk interior commonty
shorter and stouter than those within the polypary.

Lobopliytum tecticunt sp. nov.
(Figs 2-12)

Type material. HOLOTYPE - NTM C5968:
Kavaratti Island, Laccadive Archipelago.
10°35°'N, 72°36°E, 5-7m, December 1985, coll.
P. Shirwaiker.

Description. The holotype, which is split into
two picces, seems to represent most ol a single
colony (Figs 2, 3). There appears to be a small
portion missing from one end. The specimen is ol
unusual structure. with a thin base, encrusting
dead coral. lorming a wide spreading stalk which
is slightly constricted immediately beneath the
folded, overhanging margin ol the polypary. The
whole colony has the appearance of a plastic
structure that has been softencd by heat and has
sagged and flowed over the coral rock.

The polypary is about 95 mm long by 75 mm
at its widest point, The stalk encrusts dead coral.
and measured from the lower margins of the base
to the tips of the lobes the colony is 30-40 mm tall.
The polypary is about 5 mm thick at the margin
and overhangs the stalk by up to 25 mm. The
Tolded margin of the polypary is produced into
thick lobes which, to varying degrees, extend onto
its upper surface. Atone end of the colony, where
the specimen is split. a peripheral lobe cxtends
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Fig. 3. Lobophyrum tecticum, holotype. Natural size.
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holotype, sclerites from the surface of the polypary.

Fig. 4. Lobophyuum tecticum,
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Fig. 5. Lobophytum tecticion, holotype, sclerites from the surface of the polypary.
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Fig. 6. Lobophytum tecticum, holotype, scleriles from the polyps.

cockscomb-like across the most of the polypary
over which it is folded down.

The difference in size between the autozooids
and the siphonozooids is very small, Although the
whole of the surface of the polypary is closcly
covered with small pits it is only possible in a few
isolated areas to distinguish which are atiribut-
able to the different zooids. On and ncar the
summits of the lobes there are 1-2 siphonozooids
between the autozooids. On the rest of the
polypary margin and the sides of the lobes there
arc 1-3 siphonozooids separating the autozooids.
This also appears to be the easc over the rest of the
polypary.
The colony, which is firm and not very
flexible, is uniformly coloured greyish yellow.

The surface of the polypary contains clubs and
spindles (Figs 4.5) that cover a wide size range.
Apart from the relatively poorly developed club
heads, most of the warting on the sclerites is in
whorls. Most clubs are 0.12 - 0.24 mm in length.
Larger clubs up to 0.34 mm are also found whose
shape is intermediate between a club form and the
larger spindles (Fig, 7) found both in this layer and
the polypary interior. Some of these sclerites may
have the warts arranged irregularly. and some-
times the only well defined whorls are two near
the middle of the sclerite. A few clubs smaller
than 0.12 mm also occur. Most have two whorls

of smooth rounded prominences and several simi-
lar terminal prominences in the head and appear
to be immature forms. They are rarely smaller
than 0.1 mm in length,

The autozooids contain slightly flattened rod-
shaped sclerites with low simple rounded
prominences or scalloped edges (Fig. 6), 0.08 -
0.16 mm long, occasionally up to 0.20 mm.

The sclerites ol the interior ol the polypary are
varied and must be sampled with care, The
interior of the lobes is dominated by large spindles
with warts nearly always in whorls. Mostly up to
0.43 mm in length, sometimes reaching 0,45 mm,
they are of the same form as those found amongst
the clubs in the surface layers (Fig. 7). A few
spindles appear somewhat flattened (Fig, 7A),
others may be irregularly bent (Fig. 7B), and some
spindles have a distinet waist. Mingled with these
spindles arc a lew plumper. usually shorter.
sclerites.  Some arc irregularly shaped. others
more eylindrical with two relatively prominent
whorls of warts (Figs 8,9). Atthe base of the lobes
the interior sclerites are a more even mixture of
long spindies and plump forms, Beneath the
surface of the polypary between the lobes. the
plump sclerites tend to dominate the sample and
many forms intermediate between short spindles
and the capstans of the basal cocnenchyme are
found. Masses of these eapstans are encountered
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Fig. 7. Lobophytum tecticum, holotype. sclerites from the interior of the polypary that also occur in the surface layer.
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Fig. 8. Lobophvtum tecticum, holotype, scleriles from the inlerior of the polypary.

within at least 7 mm of the polypary surface between
the lobes. but most of them appear to be immature
forms (Figs 8A9A). A remarkable feature of the
polypary interior samples, in which relatively large
numbers of plump forms are found, is the occurrence
in nearly every sample of one or two sclerites of the
form shown in Fig. 8B.

The surface ol the basal arca of the stalk contains
well defined clubs (Figs 10.11). mostly 0.08 - 0.13

mm fong with larger forms to 0.18 mm scattered
amongst them. In general the heads of the clubs are
formed by a whorl of large warts below a tenninal
warty mass. Another whorl of wauts occurs lower on
the handle. A Tew of the smaller clubs have poorly
defined heads and are rod-like. Small crosses are not
uncommon. A few plump sclerites up to 0.19 mm
long, with wauts in several whorls, can also be found
in this area (Fig. 11A.B).
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Fig.9. Lobophytum tecticum, holotype, sclerites from the interior of the polypary.
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Fig. 10. Lobophytum tecticum, holotype, sclerites from the surface of the base.
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Fig. 11. Lobophytunt tecticunt, holotype, selerites from the surface of the base.
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Fig. 12. A. Lobophytum tecticum, holotype. sclerites from the interior of the base. B, C, D, Lobophytunt planum. holotype,

sclerite examples.

The basal interior of the stalk is packed with
capstans, the majority of which have two well
defined whorls of wants (Fig. 12A). A few
similarly shaped sclerites with more irregular
warting also occur, along with many apparently
immature forms with two whorls of conical
promincnces. The capstans are 0.19-0.27 mm in
length with the majority being around 0.24 mm.

Etymology. The specific name refers to the
colonial form, which is suggestive of something
that has partially meltcd and flowed over the
substrate. It is dcrived from the Greek rektikos:;
pertaining to fluidity.

Remarks. A student of Lobophytun system-
atics could be forgiven for being somewhat daunted
by the task of identifying a specimen. and rcluc-
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tant to add a ncw species to the genus. The
diffcrences between species often appcears slight
and many sclerite forms are shared between nomi-
nal taxa. The combination of colony morphology
and sclerite architecture described above has not
been reported before and. even allowing for vari-
ability. the specimen secms sufliciently different
Irom all previously known taxa to warrant erect-
ing a ncw species.  In the cstablishment of this
species, sparsely-lobed taxa such as L. gazellae
Moser, 1919, L. schioedei Moscr, 1919, L. ignotun
Tixier-Durivault. 1956, L. durum Tixicr-
Durivault, 1956. L. parulum Tixicr-Durivault,
1956, L. depressim Tixicr-Durivault, 1966, L.
legitinuon Tixicr-Durivault, 1970a, L. plamum
Tixicr-Durivault, 1970a, L. varium Tixicr-
Durivault 1970a, L. varianan Tixier-Durivault.
1957, and L. veunsnan Tixier-Durivault, 1957,
must all be comparcd with the new specics. There
are somc similarities with the polypary sclerites
of L. durwm (scc Verseveldt 1983) but the sclerites
in the rest of the colony are quite different. There
would also seem to be similarities with some of
the sclerites of L. plaman as described and illus-
trated by Verscveldt (1983) in his ligure 38. The
differences. howcver, are greater than is appar-
ent. Examination of fragments of the holotype of
L. planwm rvevealed that the club heads with
“small prominences  directed upwards™ (p. 79)
are far thornier than illustrated. The type of club
shown herc in Fig. 12D is commonly found
amongst the lobe surluce sclerites, This thorny
tendency is also seen in the stalk surface sclerites
(Fig. 12B), and noticcable amongst both stalk
and disc surface samples are numerous small
rods of the type illustrated in Fig. 12C. These
various sclerite forms, not shown by Verscveldt
clearly distinguish L. planun from the new spe-
cies,

None of the nominal specics, regardless of
colony form, have skeletal characters which match
those of L. recticun.  As a cavcat 1o that it should
be added that the new taxa erccted by Li (1984)
from the South China Sca are not recognisable
from his cxceedingly brief and sparsely illus-
wated treatment. Howcever, none of his colonies
morphologically resemble L. recticum.  Corre-
spondencc to China remains unanswered.

Genus Sarcophyton Lesson
Sarcoplyron Lesson. 1834: 92; Tixicr-Durivalt

1958: 1-87 [Revision]: Verserveldt 1982; 1-91
|Revision].
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Fig. 13. Sarcophyton spinospiculatum, holotype. Natural
size.

Diagnosis. Colonies with a morc-or-lcss disc-
shaped polypary that is usually centrally concave,
strongly folded peripherally and sharply delim-
ited from the stalk. In small colonies the margin
of the polypary may not be folded. Some colonics
may be taller than wide with a long slender statk.
In others the stalk may be very short and compara-
tively indistinet. The abundant dimorphic polyps
arc retractile and confined to the folded disc-
shaped summit of the colony, the margin of which
may considerably overhang the stalk. The sclerites
of the surface layer of the polypary and the stalk
arc predominantty small clubs, along with some
short rods and spindles. A few of the clubs of the
polypary surface may be quite long. Internally,
spindlc or barrel-shaped sclerites occur. often
with warts in whorls. Sclerites of the stalk interior
commonly shorter and stouter than those within

the polypary.

Sarcophyton spinospiculatum sp. nov.
(Figs 13-19)

Type Material. HOLOTYPE - NTM C5965:
Kavaratti Island. Laccadive Archipelago,
10°35°N, 72°36'E. 5-7m, Deccmber 1985, coll.
P. Shirwaiker.

Description. The holotype (Fig. 13) is about
60 mm high and 30-40 mm thick. It is a portion
torn from the side of a colony of unknown sizc,
and itis tightly curled in on itsclf. The stalk is pre-
sent on one side and is about 38 mm high. It is
wrinkled and crossed by anumbcer of decp grooves.
From base to capitulum, the stalk is entircly
covered by fine. parallel, longitudinally arranged
ridges and grooves, about 4 ridges per mm.
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Fig. 4. Sarcophyton spinospicniamm, holotype, A, scleriles from the surface of the polypary: B, sclerites [rom 1he polyps.

C, scleriles from 1he inierior of the basc.

The margin ol the polypary is about 10 mm
thick and only protrudes slightly beyond the stalk.
The autozooid and siphonozooid cavities arc
relatively distinct on the margin, but it is difficult
to detect the siphonozooids in the granular surlace
of the dise without making a tangential section,
which reveals 1-2 of them betwceen the auto-
zooids.

The colony is dark brown and is relatively hard.

The surfacc of the polypary contains clubs and
a few spindles (Figs 14A, 15,16). Most ol the
clubs are about 0.09 - 0.23 mm long, a few are

D
o

longer, up to 0.28 mm. The heads ol the elubs
mostly vary between a blunt dome shape and a
narrower rounded point, and are ornamented with
very small knobs and ridges. The handles have
multiple whorls or trregularly placed. large, more-
or-less rounded warts that arc covered with small
granules and conspicuous longitudinal ridges.
Some of the smaller selerites, possibly immature
forms. just have a few simple conical promincnees
(Fig. 14A). Other clubs have poorly differenti-
atcd hcads and thick handles and arc relatively
cylindrical. The largest of the clubs., which
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0.1mm

Fig, 15, Sarcophyton spinospiculatum, holotype, sclerites from the surface of the polypary.
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Fig. 16. Sarcophyton spinospiculatum, holotype. sclerites from the surface of the polypary.
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Fig. 17. Sarcophyton spinospiculatum, holotype, seleritcs from the interior of the polypary.
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Fig. 18. Sarcophyton spinospiculatum, holotype, seferites from the surface of the base.
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Fig. 19. Sarcophyton spinospiculatum, holotype, sclerites from the interior of the basc.

usually do not have striated warts, are transitional
forms to spindles (Fig. 16A).

It is not possible to determine the arrangement
of the selerites in the polyps, whieh are tightly
contraeted, dark brown, very tough, and give the
appearance that the eolony may have dried out at
some time. The anthoeodiae eontain a few rods
and rodlets, about 0.03 - 0.13 mm long (Fig. 14B).

The interior of the polypary contains slender
spindles, up to about 0.34 mm long (Fig. 17).
They have high thomy warts (Fig.17A) usually

arranged in whorls, The divergent thorns are
often reminiscent of the eharacteristie warts of the
dise interior spindles of Sarcophyton ehrenbergi
von Marenzeller, 1886. A few of the spindles are
omamented with simple cones, others may be
slightly eurved and a few are short and somewhat
oval shaped. The surface of the stalk eontains
clubs about 0.08 - 0.14 mm in length (Fig. 18).
The warts, with granules and ridges like those of
the polypary sclerites, are usually in two whorls.
The heads of the elubs are often little bigger than
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Fig. 20. Sinularia jasminae. holotype. Natural size.

the cluster of warts at the opposite end of the
handle, and in some instances the sclerites are
quite capstan-like. Some of these are quite small,
about 0.07 mm long.

The sclerites of the stalk interior (Figs 14,19)
are predominantly oval with two whorls of low
warts and about 0.20 - 0.22 mm long (Fig. 19A) A
minority of them have very thorny warts, and arc
usually not as plump (Fig.19B). A few longer
forms also occur with 4 whorls of warts
(Fig.19C,D). They arc up to about 0.26 mm long
and usually have thorny warts. Occasionally.
narrow thorny spindles arc encountered. They are
similar to those of the interior of the polypary but
not as long, about 0.23 mm (Fig. 19E). Rarcly.
they have simple prominences (Fig. 19F). Some
small irregular forms (Fig.14C) and large com-
plexly warted ovals may also occur (Fig. 19G.H).

Etymology. The specific name alludes to the
spiny nature of the sclerites of the polypary
interior.

Remarks. The range of variation of colonial
form amongst species of Surcopliyton is not very
great, and there are a number of species with small
holotypes that resemble S. spinospiculatun: ¢.g.
S. boetrgeri Schenk. 1896, and S. crassocaule
Moser, 1919. None of thcm, however, have a
sclerite component that matches the new species.
In some of the specimens attributed by Verscveldt
(1982) to S. crassocaule, some interior scleritcs

and a few clubs of the outmost laycr of the stalks
arc similar to those of S. spinospiculannn (al-
though the warts are not ridged). However, the
surface of the discs virtually contain only slender,
nearly smooth clubs. Regardless of colony shape,
nonc of the nominal species of Sarcophyton re-
semblc the new species, with the exception of §.
pudchellum Tixier-Durivault, 1957, with which i
must be compared. Small points of difference,
which may not be significant, are the numerous
polyp sclerites in S. pulchellum and their size
(0.08 - 0.10 mm versus 0.03 - 0.13 mm), and also
the many small folds of the helotype of §.
pulchellun (Verseveldt 1982: Tig. 26, pl. 18). The
following points arc more significant. First, the
clubs of the disc surface of S. pulchelhan have 3
whorls of simple conc-shaped promincnecs, and
narrow heads. Many sclerites of a similar form
occur in S. spinospiculaniun but there arc also
many clubs with wide dome-shaped heads, clubs
with numerous whorls of warts, and also more
cylindrical sclerites.  Sccond, the disc interior
sclerites of S. pulchellunthave small warts and not
high thorny ones as found in the new species.
Third, the rod-like sclerites with two whorls of
warts common in the stalk surfacc of §.
spintospiculatun arc notreported for S. pulche .,
Last, the conspicuously ridged warts on the sur-
face sclerites of S. spinospiculatum do not occur
in S. pulchellun.
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Fig. 21. Sinularia jasminae, holotype, sclerites of the surfacc of the lobes.
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Fig. 22. Sinularia jasminae, holotype, sclerites from the surface of the lobes.
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Genus Sinularia May

Sinularia May. 1898: 24; Luuschwager 1914:
1-16 [Revision]; Kolonko 1926; 293-333 [Revi-
sion]: Tixier-Durivault 1951: 1-146 [Revision];
Verseveldt 1980: 1-128 [Revision].

Diagnosis.  Colony form extremely varied.
Polyps monomorphie, retraetile and restrieted to
the upper part of the eolony. Polypary not sharply
delimited from the stalk and rarcly without lobes.
Lobes knob-like, finger-like, wall-like, simply
branched or complexly ramified. Colonies may
be taller than wide or form low, large enerusting
masses. Sclerites of the surface of the polypary
and the stalk are predominantly small elubs, along
with short rods and spindles. Larger elubs may
also oceur. Internal selerites are large spindles,
usually densely covered with complex warts.

Sinularia jasuiinae sp. nov.
(Figs 20-26)

Type Material. HOLOTYPE - NTM C5970:
Kavarutti Island, Laceadive Archipelago,
10°35°N, 72°36’E, 5-7m, December 1985, eoll. P
Shirwaiker.

Description. Viewed from above the eolony is
nearly square, being about 83 x 75 mm (Fig. 20).
At its thickest part the speeimen is 53 mm high.
From below, the base of the colony appears
convex. with the area of attachment being small
and eentrally loeated, about 50 x 25 mm, with
embedded sand and shell fragments. The sides of
the stalk proceed outward and upwards from the
point of attachment and merge gradually into the
lobes of the polypary, exeept on one side where a
definite ridge defines the upper limit of the stalk.

The surface of the polypary is erowded with
lobes of extremely varied shape. Some are flat-
tened and eockseomb-like, some are digitiforn,
some are irregularly pyramidal, and most bear
one or more small, rounded or digitiform, knob-
like lobules.

The polyps are crowded on the lobes. Most are
retracted into pits with about (.75 mm between
eentres on the upper lobe portions, and 1.20 mm
or greater on the lower areas. Numerous zones
oeeur on the sides of the lobes where small
numbers of partially expanded polyps oceur. The
small anthocodiac, with 8 distinguishable ten-
tacular lobes, are about 0.50 mm in diameter.

The sides of the stalk and the underside of the
speeimen are brown, the lobes are mueh paler,
approaching a yellowish-grey colour and looking
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Fig. 23. Sinularia jasminae, holotype. sclerites from the in-
terior of the lobes. C, detail of sclerite warling.

somewhat as though they are made of ehamois.
The colony is not very firm and is relatively
flexible. like soft rubber.

The surface of the lobes contains leptoclados-
type elubs, mostly 0.06 - 0.10 mm in length, a few
slightly larger (Fig. 21). Longer elubs, 0.10-0.19
mm, also oceur, with thick handles and warty
heads and are mostly not of the leproclados-type
(Fig.22A). Below the clubs are slender warty
spindles, often with a waist, up to 0.24 mm or
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Fig. 24. Sinularia jasminae, holotype, sclerites from the surface of the base.
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longer depending on how decp the sample s taken
(Fig. 22B).

The polyps do not contain seleritcs.

A sample from the upper part of the interior of
a lobe is remarkable for containing mostly small
spindles, up to 0.33 mm in length, a few are
longer,ornamented witha fewsimple prominences
and oftcn have a distinct waist (Fig. 23A). Along
with these arc found complexly warted spindles
of a similar maximum size (Fig. 23B). Only afew
large coenenchymal spindles, characteristie of
the genus, occur in this arca. They becomce more
eommon, howcver, lower down, wherc fewer

small spindles are found. These large spindles,
shown in the upper half of Fig. 23, are rclatively
plump and cover a large size range from about
0.50 mm - 1.60 mm in length, a few approaching
2 mm long. The spindles have high spiny warts
(Fig. 23C) which are most densely arranged on the
larger selerites. A significant number of the
spindles have a narrow median eonstriction.

In the surface of the stalk, only a few
leptoclados-type elubs are tound. They are simi-
lar to those in the lobes. Most of the clubs in this
area have short thick handles and irregular warty
heads, and measurc about 0.07 - 0.11 mm in

Fig, 25. Sinularia jasminae, holotype, sclerites from the surface of the base.
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length (Fig. 24). Amongst them are numerous
irregularly shaped modified clubs of the same size
(Fig. 25A). A few long clubs with cylindrical
handles (Fig. 25B), mostly to about 0.15 mm. and
some warty spindles to about 0.21 mm, are also
found (Fig. 25C). Longcr spindles arc transitional
forms to the interior sclerites.

It should be noted that the stalk coenenchyme
is not tightly packed with sclerites as is generally
observed with most Sinudaria species. Also the
sclerites are not all arranged morc-or-less parallel
in the direction of the gastric canals as is usually
the case. The sclerites can be seen distributed at
all angles throughout the cocnenchyme. They are
numerous but clearly not touching. The palc
yellowish nutritive canal system is very visible
within the matrix. The colony appears to be
contracted to the usual degree observed in alcohol
preserved specimens that have not been relaxed

Fig. 26. Sinularia jasminae, holotype, sclerites from the in-
lerior of the base. B, 1), details of warting.

prior to fixing, and the low density of the
coenchymal sclerites does not seem to be an
artifact.

Samples from the basal cocnenchyme have
noticeably few large spindles. As in the interior
of the lobes there are numerous small pointed
spindles. about 0.18 - 0.30 mm, with sparse
warting (Fig. 26A). The warts, however, unlike
those of the lobe sclerites, are dome - shaped with
spiny summits (Fig.26B). Thc larger, heavily
warted spindles that do occur, are morc slender
than those in the lobes (Fig.26C). Although up 1o
1.60 mm in length, most are smallcr. The smaller
ones tend to have the warts in whorls and many of
the morc oval lorms, especially the few with a
waist, resemble the intcrior sclerites more typical
of Lobopliytuni or Sarcophyton. The warts on the
larger spindles are high and complex (Fig. 26D)
and very densely arranged on the longest sclerites.

Etmology. This spccies is named after Miss
Jasmine Jan. of the Northern Territory Museum,
for the countless hours spent making the drawings
for this publication.

Remarks. None of the nominal Sinnlaria
species with leptoclados-typce clubs have a colony
morphology quite like that of the new species,
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Fig. 28. Sinularia parulekari, holotype. Natural size.
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Fig. 29. Sinularia parulekari, holotype. sclerites of the surface of the lobes.

although some may be considered similar, e.g. S.
inelegans Tixier-Durivault, 1970b. None of the
similarly looking colonies have sclerites resem-
bling those ol'S. jasminae. If the lowcer right hand
portionofthe holotype of S. factle Tixier-Durivault,
1970b, is considcred, as figured by Verseveldt
(1980: pl.13, fig. 3), then the colony morphology
of this species could be similar to that of S.
Jasminae. (Observations of live Sinularia colo-
nies clearly shows that many species, particularly
the low encrusting forms, do not always maintain

the same morphology over the whole colony).
The sclerites of the surface of lobes of S. fucile are
similar to those of S. jasminae, but the clubs of the
stalk surfacc are larger and do not quite match
those of the new species. and the sclerites of the
interior of the lobes and stalk are quite different.
It should be noted herc that the epithet facile is an
incorrect original spelling. being the neuter form
of the Latin adjective facilis.  This has bcen
pointed out to me by Dr Frederick Bayer (pcrs.
comm.). The nameis herein corrected to Sinnlaria
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Fig. 30. Sinularia parulekari, holotype, selerites of the surface of the lobes.
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facilis in accordance with Article 32d of the
International Code of Zoological Nomenclature.

Sinularia parulekari sp. nov.
(Figs. 27-35)

Type material. HOLOTYPE - NTM C5966: _
Kavaratti Island, Laccadive Archipelago,
10°35°N, 72°36°E. 5-7 m. December 19835, coll.
P. Shirwaiker.

Description. The small upright colony is 50
mm at its longest diameter. 23 mm at its widest,
and 30 mm high (Figs 27,28). The height of the
stalk varies from about 9-20 mm. The polypary
is divided into 3 main lobes which bear numerous
small lobules of various shapes. Some are simple
digitiform knobs about 3-6 mm high and 3-4 mm
wide. Others are flattencd latcrally and twisted,
upto 13 mm x 2mm and 12 mm high. The largest
lobe is irregularly IMattened with knob-like protru-
sions onone side and is 17 mm long and 15-20 mm
high.

The surfacc of the lobules is covered with small
deep pits, about 0.06 mm betwecen centres, mark-
ing the retracted autozooids. Herc and there a few
anthocodiac have not lully retracted and the
anthocodial sclerites are quite visible. The colony
appears to have suffered considerable abrasion as
the surface of the tallest lobules and areas of the
stalk are worn away revealing the large interior

coenenchymal sclerites. .
The colour of the firm colony is brown and the & Aj‘f
tips of the ubraded lobules are quite pale. g
The surface of the lobules contains small clubs S
of the leproclados-type, about 0.07 - 0.11 mm in ' g.;’-‘.'.
length (Fig. 29). A few are larger that are L

transitional forms to the longer warty headed
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Fig. 31. Sinularia parulekari, holotype, selerites of the sur-  Fig. 32. Sinularia parulekari, holotype, seleriles of the
face of the lobes. polyps.
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elubs, up to 0.16 mm long, that oeeur in small
numbers in this layer (Fig. 30A) along with
some narrow spindles. up to 0.20 mm long. that
have warts olten in zones (Fig. 30B.31). A few
plump spindles, larger than 0.20 mm, with large
complex warts, are more commonty found in
the interior of the lobules.

It is difficult to assess the exact sclerite
arrangement in the tightly retracted polyps. In

Fig. 33. Sinularia parulekari, holotype, scleriles of 1he inle-
rior of 1he Iobes. A, B, C. delails of warling.

the base of each tentacle there are about 6
slender, poorly developed clubs, up to about
0.15 mm long. and plaecd horizontally below
these are one or two bent spindles of a similar
sizc (Fig.32B). There arc also a small number
of rodlets in the polyps (Fig. 32A). The smaller
ones. about 0.05 - 0.07 mm long. appear to come
from the tentacle rachis, while the oceasional
larger form. to 0.09 mm. may oecur with the
clubs in the tentacle bases.

The interior of the lobules has large, densely
warted, rather plump spindles. occasionally
forked. up to about 2.90 mm long,and along
with these are smaller pointed spindles. mostly
0.30 - 1.00 mm, eovered with the same form of
large warts (Fig.33). On the shortest of these
pointcd spindles the warts arc not as densely
arranged. The eomplexity of the warts on the
coenenchymal spindles varies, as shown in Fig,
33A-C, with the spikiest form occurring in the
densest arrangement.

The surface of the stalk has many small elubs
similar to those in the lobulcs. Amongst these
are numerous sturdier forms with thicker han-
dles and heads with sharper processes (Fig.
34A). Larger clubs up to about 0.13 mm also
oceur, some of which have warty heads that are
not very leptoclados-like (Fig. 34B). Amongst
the clubs small numbers of short plump spindles
occur, up to 0.16 mm in length. Some arc ir-
regularly warted but many have a distinct waist
and the warts arranged in zoncs (Fig. 34C),

The interior of the base has two types of
sclerites (Fig. 35). The largest are relatively
stout spindles that may have small bilureations,
These sclerites are mostly less than 3 mm, some
reach 3.70 mm in length. Minglcd with these
long spindles are numerous small oval sclerites
similar in size and structure to those found in the
basal interior of Sarcophyton trocheliophorum
von Marenzcller, 1886. Some are irregularly
warted and others are capstan-like with a dis-
tinct waist and two whorls of warts (Fig, 35B).
These sclcrites, together with a few longer forms
with many whorls of warts (Fig. 35A), are quite
distinct. The warting of all the basal eoenenchymal
sclerites is like that shown in Fig. 33C.

Etymology. The specilic name aeknowl-
edges the friendship ol Dr Arun Parulekar,
Head of the Biological Oceanography Division
of the National Institute of Oceanography, In-
dia. and his assistance with this project.

Remarks. The only species with leproclados-
type clubs and colony morphology similar to
that of S. parulekari are S. erecta Tixicr-

218



New species of soft corals

Fig. 34. Sinularia parulekari, holotype, scleriles of surface of the base.

Durivault, 1945, and S. exilis Tixier-Durivault,
1970b. Both of these species have clubs and
waisted spindles likc the new species. The
robust elubs of the lobe surface of S. parnlekari
(Fig.30A) do not appear to oceur in either
species. although Verseveldt (1980:50) did state
that in S. erecta “Longer clubs, about 0.13 mm
long, have hcads with less leaf-like
prominences™. The most distinctive difference
betwcen S. crecta, S. exilis and the S. parulekari
is the presencc in the latter of the small oval
sclerites amongst the large spindles of the basal
coenenchyme. Such oval scleritcs do oceur in
S. muralis May, 1889, but the colony form and
surface sclerites of this species are quite differ-
ent from the new specices.

Sinularia kavarattiensis sp. nov.
(Figs 36-41)

Type Material. HOLOTYPE - NTM
C5992: PARATYPES - NTM C5991,
C5993, C5994, C5995: Kavaratti Island,
Laccadive Archipelago, 10°35'N,72°36°E, coll.
P. Shirwaiker.

Description.  The holotype (Fig. 36A) is a
small colony (apparcntly completc), 60 mm
high by about 32 mm widc, consisting of two
primary lobcs branching from just above the
common base. Each lobe branches 20-30 mm
above the base into a mass of small rounded,
knob-like or digitiform, lobules, 2-5 mm wide
and 2-10 mm long.
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Fig. 35. Sinularia parulekari. holotype, scleriles of the interior of the basc.

The surface of the lobules is wrinkled and
covered with shallow pits and irregular grooves
associated with the retracted autozooids.

The eolony is not uniformly coloured, and the
patehiness shows evidenee of the speeimen being
compressed with other colonies during fixing.
Some areas are nearly black. some dark brown
and others are pale to very pale brown. The basal
areas are quite firm but the lobules are soft and
flexible.

The surface of the lobes and lobules contains
elubs, mostly 0.05 - 0.16 mm in length, and a few
up to 0.18 mm long (Fig. 37). The smallest clubs,
up toabout 0.11 mmare clearly of the leproclados-
type. although the prominences on the heads of
some are quite divergent. Some of thc clubs,

usually amongst the smaller ones, have folia-
ecous expansions on the handle (Fig. 37A). The
longer the club the less it looks as though it is
derived from the leptoclados-type. Below the
elubs there are long slender spindles ornamented
with simple processes (Fig. 38A). The shorter
ones, up to about 0.25 mm long. oficn have the
simple warts elustercd at each end with the middle
zone nearly smooth. The larger forms usually
have a more even distribution of warts and ean be
as long as about 0.36 mm, although this is not
common.

In the surface of the lobes there are also long
slender clubs of a modified feproclados-type.
These are from the polyps (Fig. 37B) and are
mostly 0.08 - 0.13 mm in length. The anthoeodiae
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Fig. 36.Sinularia kavarattiensis, A, holotype. B-E, paratypes. Natural size.
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Fig. 37. Sinularia kavarartiensis, holotype, sclerites from the surface of the lobes.
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Fig. 38. Sinularia kavarattiensis, holotype, A, sclerites from
the surface of the lobes. B,C, sclerites from the polyps

also contain small rods, about 0.07 - 0.13 mm in
length, some flattened, many curved (Fig. 38B),
and smaller rodlets from the tentacles, about 0.05
mm long (Fig. 38C).

The interior of the lobes contains slender curved
spindles, up to about 1.90 mm long (Fig. 41B),
mostly smaller, with high complex warts that are
not denscly arranged (Fig.41A).

The surface of the stalk contains clubs, about
0.06 - 0.20 mm long (Fig. 39,40). The small ones,

uptoaboutO.11 mm, haveheads of the leproclados-
type similar to those in the lobes, but the handles
are thicker. The longer clubs may also have
modified leptoclados-type heads, but many of the
larger forms have thick handles and irregular
warty heads. There are also some spindles, like
those found in the lobe surface (Figs 38A,40A),
but only to about 0.26 mm in length,

The large spindles of the stalk interior are fatter
and longer than those in the lobes (Fig. 41C).
They are upto about 2.60 mm long and ornamented
with complex warts, not densely arranged, and
larger than those of the lobe selerites (Fig. 41D,E).
Amongst the long spindles are nunierous smaller
forms, up to about 0.40 mim long (Fig. 41F). Some
are ornamented with scattered complex warts,
and others have simple cone-shaped prominences.

Etymology. The specific name refers to the
type locality.

Remarks. There is a notable similarity be-
tween the shape of the tong clubs of both the lobe
and stalk surfaces of S. kavarattiensis and those
found in S. lochmodes Kolonko, 1926. The
colony form of these two is also similar. The
smaller clubs of S. lochmodes, however, are not of
the leptoclados-type, although they could be de-
rivatives of them. In an attempt to obtain some
evidence for S. kavarattiensis being a variant of S.
lochimodes, fragments from the holotypes of S.
lochmodes and the synonymised species
(Verseveldt 1980: 81) S. partita Tixier-Durivault,
19704, S. dumosa Tixier-Durivault, 1970b, and S.
ramulosa Tixier-Durivault, 1970b, were exam-
ined. The same sclerite forms as illustrated by
Verseveldt (1980: fig. 39) occur in all of the
specimens, which were collected from the Philip-
pines, New Caledonia and Vietnam. Foliaceous
clubs like those present in S. kavarattiensis where
not seen in these preparations. The very long
clubs, up to 0.28 mm, that oceur in S. lochmodes
are not found in the new speeies, and neither are
the very long internal spindles with the very large
warts. The two species are considered to be
distinet.

Sinularia kavarattiensis also has a colony form
similar to that of S. leptociados (Ehrenberg,
1834), although the lobules are relatively small in
comparison, and it is necessary to distinguish
between the two species. This is casily done by
considering the long warty clubs and slender
spindles of the surface layers of 8. kavarattiensis
which do not oceur in S. leptocludos. It has been
possible to examine a small fragment of the
holotype of S. leptoclados var. gonatodes, which

223



P. Alderslade and P, Shirwaiker

Fig. 39. Sinularia kavarattiensis, holotype, sclerites from the surface of the base.
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Fig. 40, Sinularia kavarattiensis, hololype, sclerites from the surface of the base.

Verseveldt (1980) considered to be synonymous
with S. leptoclados. Tn the surface of the lobes
there are numerous small rods, about 0.12 mm
long, similar to those illustrated by Verseveldt
(1980: fig. 171) for S. dissecta. Thesc sclerites,
presumably present in S. leptoclados but not
illustrated in Verseveldt’s (1980) figure 38, are
not found in S. kavarartiensis.

The four paratypes (Fig. 36B-E) do not have
enough basal material intact 1o establish whether
they represent individual colonies or are lobes
torn from larger colonics. Each piece has the
polypary divided into lobules of similar dimen-
sions to those of the holotype, although a domi-
nance of larger sizc lobules exists in two of the
specimens.  Here and there, patches of partially
expanded autozooids can be seen. All of the
specimens show varying degrees of patchiness in

their black, brown, and pale brown colouration,
and exhibit the same characicristic irregular
patterning of pits and ridgcs on the lobes as seen
in the holotype. There are no significant differ-
ences betwcen the sclerites of the paratypes and
those of the holotype.

Sinularia gaveshaniae sp. nov.
(Figs 42-48)

Type material. HOLOTYPE - NTM C 5969:
Kavaratti Island, Laccadive Archipelago,
10°35°N, 72°36’E, 5-7 m, December 1985, coll.
P. Shirwaiker.

Description. The holotype (Fig. 42) consists
of two portions from the original colony. The
largest piece is 67 mm long by about 32 mm at is
widest. The surface of the side of the specimen,
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Fig. 41. Sinularia kavarattiensis. holotype, A, detail of warting of sclerites from the interior of the lobes. B, sclerites of the

interior of the lobes. C, F, sclerites of the interior of the base.
A. D, E, F, same scale. B, C, same scale.

10-40 mm high, merges into the lobed edge of the
capitulum. Several autozooids occur on the side
below the lobes. The actual base of attachment is
missing and the aspeet of the specimen suggests
that it may have been torn from the edge of a dish-
shaped colony. On the upper surface of the
specimen are three primary lobes that each divide
into 3 or 4 more-or-less parallel erect and slightly

1S

D. E, details of warting of sclerites of the interior of the base.

flattened digitiform processes, 6-18 mm tall and
5-8 mm wide. There are also @ number of
similarly shaped processes that arise direct from
the surface of the polyparium, the largest of these
being 25 mm tall by about 8 mm wide.

The smallest of the holotype portions is about
40 mm tall and 35 mm at its greatest width. The
surface of the stalk varies from [2-20 mm high
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Fig. 42. Sinularia gaveshaniae, holotype. Natural Size.

and merges into a lobed ridge around the cdge of
the polypary, which consists of erect digitiform
lobes. The largest lobe is 40 mm high, flattened,
and tapers from a basc 15 mm at is widest.

The surface of the lobes of the largest picce is
quite uneven and covered in minute pits and
mounds, each marking where an autozooid has
retracted.  The lobes of the smallest piecc are
covered with partially retracted autozooids about
0.40 mm in diameter and, centre to centre, about
0.60 - 0.90 mm apart. The anthocodial sclerites
can casily be seen.

The colony is firm but flexible and uniformly
coloured very pale yellow.

The sclerites of the upper surface layer of the
lobes are virtually all clubs of the leproclados-
type (Fig. 43). There is a morc-or-less complete
gradation of sizes from 0.06-0.16 mm with the
smaller forms, like thosc shown in the first two
rows of figure 43, being more common than the
larger oncs. The longer the club, the more rod-
like and relatively stouter the handle. and less

leptoclados-like the head. The largest of these
clubs often have a narrow constriction below the
head (Fig. 43A). There are also a few rods, up to
0.20 mm long. with a cluster of prominences at
one cnd (Fig. 43B). Below this club layer are
narrow warty spindles up to 0.32 mm long (Fig.
44). Amongst them arc a few fatter, complexly
warted spindles. up to 0.50 mm in length similar
to those occuring in the basal interior (Fig. 43C).

In the bases of the polyp tentacles are slender
clubs of a modified leproclados-type, 0.11 - 0.16
mm long (Fig. 45A). There arc bundles of 12-16
clubs in cach octant and below these arc 2-3
horizontally placed curved rods (Fig. 45B) which
may be longer than the clubs, The tentacles also
contain a few granular rodlets 0.04 - 0.10 mm long
(Fig. 45C).

The interior of the lobes contains large spin-
dles, plump or narrow, somctimes curved and
occasionally very branched, up to 3.50 mm long
but mostly less than 2.8 mm (Fig. 46). The
branched forms may not show up in e¢very sample.
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Fig. 43. Sinularia gaveshaniae, holotype, sclerites from the surface layer of the lobes.

228



New species of soft corals

Fig. 44, Sinularia gaveshaniae, holotype, sclerites from the
surface layer of the lobes.

The eomplex warts of the large spindlcs have
clusters of sharp processes and are arrayed in
transverse rows (Fig. 48D).

Sclerite samples from the surface of the base
(Fig 47) are inconsistent. All contain clubs of a
similar form to those in the lobcs, but they have
thicker handles and arc more robust in general.
Mostare 0.07 - 0.13 mm long, but a few are larger.
There arc also some warty rods to about 0.20 mm
in length, some ol which are slightly club shaped
(Fig. 47B).  In some stalk samples there arc
numerous small elubs with several large warts at
the base of the handle and a whorl of large warts
Jjustabove this Fig. 47A). The two zones may join
to form 10 one warty complex produeing a cup-
stan-like sclerite.  Some samples also contain a
few ol the same narrow necked clubs as found in
the lobes (Fig.43A).

The interior of the base contains two main
sclerite types. There are large spindles similar o
thosc in the lobes, not as robust in general, and

rarely forked, mostly less than 2.40 mm long (Fig.
48A). The warts are in transverse rows, mostly
larger than those of the lobe selcrites but of the
same structure (Fig. 48D). Mingled with these
large spindles are numcrous small plump spin-
dles, mostly about 0.30 - 0,65 mm long (Fig. 48B)
having the same complex warts as found in the
longer spindles that look proportionately higher
and larger on the small plump forms. Therc are
also numerous spindles with irregular warting, up
to about 0.36 mm (Fig. 48C).

Etymology. This speeies is named after the
rescareh vessel “Gaveshani™, of the Indian Na-
tional Institute of Oeeanography.

Remarks. A number of speeies with
leptoclados-type elubs have colonies with more-
or-less similar morphology to S. gaveshauiae.
The surface selerites of S. compacta Tixier-
Durivault, 1970a, are quite unlike those of the
new species. There are a number of similarities
with the surface sclerites of the lobes of S. dissecta
Tixier-Durivault, 1945, but Versceveldt (1980:
fig. 17) neglected 1o mention or illustrate the
many thin, nearly smooth rods, up to 0.30 mm
long, and the numerous eurved rods, up to 0.19
mm long. that occur in the holotype and help to
distinguish it from S. gaveshiauiae. The nature of
the longer clubs in S. facilis Tixier-Durivault,
1970b, and S. firma Tixier-Durivault, 1970a, are
quite different from S. gaveshaniae. The eolony
form of S. inelegans Tixier-Durivault, 1970b, is
somewhat diflerent from that of the new specics.
but there are eonsiderable similarities between
the surface sclerites as illustrated by Verserveldt
(1980: fig. 34). An examination of a fragment of
the holotypc has shown that the very numerous
slender rods that oecur amongst the elubs are
mostly characterised by aggregations of simple
prominences at each end. whieh is more con-
spicuous than is illustrated in Versevelds figures
34gh. These sclerite forms do not oceur in §.
gaveshauniae.  Sinularia fishelsoni  Verseveldt,
1970, has branehed coenenchymal sclerites in the
lobes, as does S. gaveshaniae, but the surface
clubs have different shapes.  Siunlaria terspilli
Verseveldt. 1971, also has branehed lobe selerites
and the polyp sclerites are similar to the new
species, but the other sclerites do not agree.
Siunlaria maxima Verseveldt, 1971, comes rca-
sonably elose (0 . gaveshaniae, and it is impor-
tant to detail their differences. The clubs in the
lobe surface of . maxima are more foliaceous
than in the new species, and their size, 0.06 - 0.08
mm or occasionally 0.10, is much smaller. The
“spiny needles™ occurring in the subsurface of the
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Fig. 46. Sinularia gaveshaniae, holotype. sclerites from the interior of the lobes.
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Fig. 47. Sinularia gaveshaniae, holotype, sclerites from the surface of the base.
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Fig. 48. Sinularia gaveshaniae, holotype, scleriles from the interior of the base. D, detail of warting.

lobes of S. maxima do not have complex warts.
Verseveldt states that the elubs of the lobe and the
stalk surface layers arc the same, which is not the
case in S. gaveshaniae.  Therc are no plump
sclerites in the interior of the stalk of S. mavina
or forked spindles in the interior of thc lobes.
Also, chemical oxidation of compounds in S.
maxima invariably turn it dark grey to black after
collection. whereas S. gaveshaniae is palc yel-
low. Itis unlikely that S. corpulenta Li, 1982, is
the same as S. gaveshaniae, as the eolony has very
plump lobes, and the west South China Sca is
gcographically far removed from the west coast
of India. Nevertheless, since Li only figured 4
sclerites, only onc of which is a club, it is not
possible to make an aceurate comparison using
his description.

ACKNOWLEDGEMENTS

The authors thank Lorna Gravener for typing
the mansueript and Ann Alderslade and Helen

[§9]
o

Larson for proofreading the text. We also express
our appreciation 1o Frederick Bayer and Gary
Williams for their carcful rcferecing of the manu-
seript and for their eonstructive critieism,

REFERENCES

Ehrenberg, C.G. 1834,  Beitriige zur physiologischen
Kenntniss der Corallenthiere im allgemeinen, und
besonders des rothen Meeres, nebst einem Versuche
zur physiologischen Systematik derselben,
Abhandlungen der Koniglichen [preussischen]
Akademie der Wissenschaflen zue Berlin 1832 (1):
225-380.

Hickson. S.J. 1903. The Alcyonaria of the Maldives. Part
1. The genera Xenia. Telesto, Spongodes, Nephiliya,
Puaraspongodes. Chironeplihiya, Siphonogorgia.
Solenocanton. and Melitodes.  In: Gardiner, S.J.
(ed.) The Fauna and Geograply of the Maldive and
Laccadive Archipelagoes 2 (1): 473-502,

Hickson. S.J. 1905, The Alcyonaria of the Maldives. Part
1. The famities Muriceidae, Gorgonellidae,
Melitodidae, and the genera Pennatula, Ennephiliya.
In: Gardiner, S.J. (ed.) The Fama and Geography



New species of soft corals

of the Maldive and Laccadive Archipelagoes 2 (4):
807-826.

Hickson, S.J. 1919, Sur quelques spécimens d’un
Alcyonium d’Annam Aleyonium krempfi - n.sp.
Bulletin de Société Zoologique de France 44: 411-
424.

Klunzinger, C.B. 1877.  Die Korallthiere des Rothen
Meeres. 1. Die Aleyonarien nind Malacodermen : i-
vii+ 1-98, Verlag der Gutmann’schen Buchhandlung
(Otto Enslin): Berlin.

Kolonko, K. 1926, Beitriige zu ciner Revision der
Alcyonarien. Die Gattung Simmlaria. Mitteibngen
Zoologische Mnsenm, Berlin 12(2): 291-334,

Lamouroux, J.V.F. 1812, Extrait d'un mémoire sur la
classification des polypicers coralligénes non
entirement pierreux.  Nowveux Bulletin des Sci-
ences, par la Société philomatiqne de Paris 3 (63):
181-188.

Lesson, R.P. 1834, Histoire naturelle des zoophytes
recueillies dans Ic voyage de la eorvette La Coquille.
In: Duperry. L. (ed.) Voyage antonr dunmonde
executé snr la corverte La Coquille pendant...1822-
25. Zoologie 2:92.

Li,C. 1982. Studies of the Alcyonacea of the South China
Sea 1. Aleyonacca ol Yalong Bay. Tropic Oceanol-
ogy  1(2):156-169.

Li. C. 1984, Studies on the Aleyonacea of the South
China Sea 11. Genera Lohophytian and Sarcopliyton
from the Xisha Islands, Guangdong Provinee. Nandai
Studdia Marina Sinica 6: 103 - 130.

Liittschwager, J. 1914. Beitriige 7u einer Revision der
Familic Alcyoniidac. Archiv fiir Namrgeschicte, A
80 (10), 1-42.

Marenzeller, E. von 1886. Ucber die Sarcopliytim
benannten Aleyoniiden. Zoologische Jalirbucher
1(2): 341-368.

May, W. 1898. Die von Dr Stuhlmann im Jahre 1889
gesammelten ostafrikanischen Alcyonaceen des
Hamburger  Muscums. Jalrbucl — des
Uambnrgischen Wissenschaftlichen Anstalten 15
(2): 1-38

May, W. 1899, Beitriige zur Systematik und Chorologic
der Aleyonaccen. Jenaische Zeitschrift fur Medicin
und Natwrwissenschaft 33: 1-180.

Moscr, J. 1919, Beitrige zu eincr Revision der
Aleyonarien. 1. Die Gattungen Sarcopliyton Lesson
und Lobophynan Marenzeller. Mitteilungen
Zoologisches Museun, Berlin 9(2): 221-193.

Pratt, E.M. 1903, The Alcyonasia of the Maldives. 11. The
genera Sarcophytmn, Lobopliytuii, Scleropliynim
and Aleyoniwn, In: Gardiner, S.J. (ed.) The Fauna
and Geography of the Maldive and Laccadive Ar-
chipelagoes 2 (1): 503-539.

Schenk. A. 1896. Clavulariiden, Xeniiden und
Alcyoniiden von Tcrnate. Abhandlnngen
Senckenbergischie Namrforschende Gesellschaft
23(1). 41-80.

Thomson, J.A., Henderson, W.D. 1906. An acconnt of
the aleyonarians collected by the Royal Indian

Marine Srrvey Ship Investigator in the Indian Ocean.
Part 1. The Alcyonarians of the deep sea: i-xvi + 1-
132, Indian Muscum: Calcutta,

Thomson, J.A., Simpson, 1.J. 1909, An account of the
alcyonariaons collected by the Royal Indian Marine
Swrvey Ship Investigator in the Indiem Ocean. Part
1. The aleyonarians of the linoral area: i-xviii + 1-
319, Indian Muscum: Calcutta,

Tixier-Durivault, A. 1945, Les Aleyonaires du Muséum.
I. Famille des Alcyoniidae, 2. Genre Simdaria.,
Budletin du Musém National D' Histoire Naturelle
(2) 17(1): 55-63, (2): 145-152, (3): 243-250.

Tixier-Durivault, A. 1951, Révision de la famille des
Aleyonitdac.  Le genre Shudaria May, 1898.
Méwoires de I lnstimt Roval des Sciences Natwrelles
de Belgique (2) 40: 1-146.

Tixicr-Durivault, A. 1956 (1957). Les Alcyonaires du
Muséum. [. Famille des Alcyoniidae. 4. Genre
Lobophynan. Bulletin du Muséum National D’
Histoire Naturelle (2) 28 (4): 401-405, (5): 476-482,
(6): 541-546, 29(1): 106-11.

Tixier-Durivault, A. 1958. Révision de la Famille des
Aleyoniidac: les genres Sarcoplynm etLoboplytnim.
Zoologischie Verbandelingen 36: 1-180.

Tixier-Durivault, A. 1966. Octocoralliaires de Madagas-
car et des Iles avoisinantes. Fanna de Madagascar
21: 1-456.

Tixier-Durivault, A. 1970a.  Les Octocoralliaires de
Nouvclle - Calédonie. L'Expédition frangaise sur
les récifs coralliens de la Nowvelle - Calédonie
organisée sous I'égide de la fondation Singer -
Polignac 1960-1963 4:171-350.

Tixier - Durivault, A. 1970b. Les Octocoralliaires de
Nha-Trang (Viet-Nam). Caliiers dn Pacifigue 14:
115-236.

Verseveldt, J. 1970. Report on some Octocorallia
(Aleyonacca) from the northem Red Sea. lsrael
Journal of Zoology 19 (4): 209-229.

Verseveldt. J. 1971, Octocorallia Irom North-western
Madagascar (part ii). Zoologische Verhandelingen
117: 1-73.

Verseveldt, J. 1980, A revision of the genus Sindaria
May (Octocorallia. Alcyonacea). Zoologische
Verhandelingen 179: 1-128,

Verseveldt, J. 1982, A revision of the genus Sarcopliyton
Lesson (Octocorallia, Alcyonacea). Zoologische
Verhandelingen 192: 191,

Verseveldt. J. 1983, A revision of the genus Lobopliynum
von Marenzcller (Octocorallia, Alcyonacea).
Zoologische Verhandelingen 200: 1-103.

Whitelegge, T. 1897. The Alcyonaria of Funafuti, 1.
Memoirs of the Australian Museum, Sydney 3: 211+

225,

Accepted 28 June 1991

233



