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The paper lists over 300 interstitial animals inhabiting the beach sands of
Waltair coast. Most of the forms are recorded for the first time from
Indian waters. The occurrence of the fauna is given in relation to the
texture of the substratum and the intertidal levels of the beach. The
geographical distribution of the known species is indicated. The investi-
gation has shown that many of the species recorded are cosmopolitan in
distribution. A few remarks are made about the density of distribution of
the representative groups of animals in the interstitial habitat of the sandy
beach at Waltair.

The interstitial fauna, constituting the various groups of microscopic
organisms inhabiting the capillary waters between sand grains of marine and
fresh-water beaches, has received considerable attention during recent years in
some parts of the world, particularly in Europe. Accounts of isolated groups
of the fauna from other parts of the world are also available. The taxonomic
works relating to the different groups of the fauna are too numerous to be
mentioned here. Delamare Deboutteville (1960) has published an account of
the biology of the littoral and the subterranean fauna from various parts of
the world, with an extensive bibliography. Recently Swedmark (1964) re-
viewed the present literature on the fauna.

No previous attempt has been made to study in detail the interstitial fauna,
as such, in the sandy beaches of the Indian coast. There are a few reports on
isolated groups of sand-dwelling microfauna from Madras coast such as archi-
annelids by Aiyar and Alikunhi (1944), two species of isopods by Gnanamuthu
(1954) and on copepods by Krishnaswamy (1957). The present paper deals
with a preliminary systematic survey of the interstitial fauna inhabiting the
beach sands of Waltair coast.

Our knowledge of the geographical distribution of marine interstitial
fauna outside Europe is meagre owing to the paucity of adequate taxonomie
researches in other parts of the world. The earlier workers thought that
the interstitial animals have a very limited range of distribution on account of
their restricted habitat and feeble powers of locomotion. Recent investiga-
tions have, however, shown that the interstitial fauna is widely distributed
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and that the oceanic currents and wave action play an important role in
their distribution. The present study has revealed the occurrence of several
known Kuropean species on the Indian coast, throwing considerable light on
their geographical distribution.

MEeTHODS

The collection of the fauna was regularly made at five stations established
along the coast, presenting different ecological conditions with reference to
the exposure to wave action, slope, nature of substratum, ete. (Fig. 1).
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Fia. 1. Map showing location of stations along the coast.

1. Lawson’s Bay : The bay is shallow and calm and the effect of wave
action on-the beach is little except in rough weather. The beach slopes
gently up to the low water mark. Beyond the low water mark there is a
shallow zone with a sandy substratum interspersed with small rocks and
pebbles. The sand is mostly fine and medium. A fresh-water stream opens
into the bay near the station.

2. Palm Beach: The beach is subject to greater wave action than at
station 1 and the impact of waves is partly reduced by the rocks occurring
below the low water mark. The beach has a moderate slope and the particles
range from fine sand to coarse gravel.
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3. Scandal Point.—The wave action is small and the beach slopes gently
into the sea. An extensive beach is exposed during low tides. The sand is
mostly fine grain in size and contains more particulate organic matter than in
the other four stations. A small fresh-water channel opens into the sea in
the vicinity of the station. '

4. Jalaripet Beach : The wave action on the beach is moderate and
the slope gradual. The sand is mostly medium.

5. Lighthouse Point: The wave action is severe and the beach is
steep with a narrow intertidal belt. The sand is mostly coarse and medium
and contains very little organic matter. The station is near to the harbour
entrance channel.

The sampling was made during low tides mostly near the mid-water level
where the bulk of the fauna is distributed. Three methods were employed
in the collection:

First method : The sand was dug out with the help of a shovel and trans-
ferred to open glass jars. The animals so kept tended to concentrate in the
top 2 em layer of the sand from where they were removed for examination. The
animals did not survive more than a week in this condition. A small quantity
of the sand sample was evenly spread in a Petri dish by adding a small quan-
tity of interstitial water to it. The organisms were picked up with a pipette
under a binocular microscope and eollected in an embryo cup half filled with
interstitial water, Some dexterity is required-to pick the animals which
tended to adhere to the pipette or to the sand particles, This method is
comparatively laborious and time-consuming but particularly useful in
collecting forms which exhibit great powers of adhesion.

Second method : About 20 cc. of the sand sample mixed with 50 cec. of
interstitial water was kept in a beaker and vigorously swirled with a spatula.
The supernatant water was quickly decanted off into a Petri dish, examined
" under the binocular microscope, and the organisms pipetted off. This method
is useful in examining large sand samples in a short period but some animals
with great powers of adhesion do not get easily dislodged from the sand grains.
However, the addition of a few drops of concentrated magnesium chloride
solution during the washing process proved beneficial in reducing the
thigmotactic activity of the animals.

Third method : Burrows were dug on the beach and the interstitial water
allowed to collect. The water was vigorously agitated with the hand to
release the adhering animals from the sand grains and immediately collected
into a beaker which was later transferred to a glass jar. In the laboratory,
the jar was kept undisturbed when the animals descended and collected at the
bottom. Most of the supernatant water was carefully discarded and the re-
maining quantity swirled thoroughly to dislodge the organisms and transferred
to Petri dishes from where they were picked up under & binocular microscope.
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This procedure is a slight variation of the method initiated by Chappuis
(1946) and could be used only to collect animals living in sand fully saturated
with water. Suction of interstitial water with the help of a syringe recom-
mended by some workers did not give satisfactory results as several adhering
species could not be collected.

OBSERVATIONS

The animals are best observed in the living condition in a drop of inter-
stitial water on a slide under the microscope. Care was taken to avoid the
animal from being crushed by using a thin coverslip and adding a small
quantity of interstitial water to the edge of the coverslip whenever necessary.
The body appendages were dissected and studied where the details could not
be made out satisfactorily from whole mounts. Minute details were verified
under an oil immersion lens.

In many instances weak solutions of magnesium chloride and menthol
were used as narcotizing agents while 5%, formalin, 809, alcohol and Bouin’s
fluid were used as fixatives. The specimens were best preserved in 59%,
formalin containing 29, glycerine. Temporary and permanent mounts of the
animals were made with glycerine (see Pennak 1953).

The occurrence of the fauna is indicated in relation to the grain size and
the intertidal levels of the beach for the five stations established along the
coast., The stations are indicated by number according to the map. Where
no locality is given, it is to be inferred that the species occurred at all the five
stations. Abbreviations LWL, MWL and HWL represent low-water level,
mid-water level and high-water level, respectively. Abbreviation as LWL
2 MWL indicates sampling taken between the two levels. The following
terminology is used to express the texture of the substrate:

Mean grain size Texture

Below 200 ¢ .. Fine sand
200-500 p .. Medium sand
Above 500 p .. Coarse sand

FAUNA LIST

ProToZOA

Foraminifera : Observation of the beach sand on this coast has revealed
the constant occurrence of several living species of Foraminifera in the intertidal
zone. However, none of the species has shown any special modification in
relation to the interstitial habitat. They mostly occurred at-all the depths in
medium and coarse sands between the low- and the mid-water levels. The
forms have a wide geographical distribution and have been reported from the
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environs of the Indian Ocean, Pacific, Atlantic and Mediterranean. Species
commonly encountered in the collections are given below:

Bolivina wvadescens Cushman, Cibicides lobatulus Walker and Jacob,
Discorbinella montereyensis Cushman and Martin, Discorbis vestcularis Lamarck,
Discorbis sp., Elphidium craticulatum Hofker, Elphidium sp., Entzia tetra-
stomella Daday, Epistomina elegans d’Orbigny, Nonion labradoricum Dawson,
Quingueloculing lamarckiana d’Orbigny, Quingueloculina vulgaris d’Orbigny,
Quinqueloculing sp., Robulus calcar Linne, Robulus stephensonii Cushman,
Rotalia pulchella A’Orbigny, Rotalia papilloss &’Orbigny, Rotalia beccarii
Linnaeus, Spiroloculina sp., Triloculina tricarinate d’Orbigny, Trochammina
inflate Montague.

Dinoflagellata : Observation of the beach sands on this coast has shown the
regular occurrence of three species of dinoflagellates throughout the intertidal,
their maximum concentrations being restricted to the surface layers of the
sand near the mid-water level.

Amphidinium pellucidum Herdman, 1922.

Abundant as green patches on the surface layers of sand between tide
marks and exhibits a tidal rhythm (Ganapati ef al. 1959).
Distribution : Port Erin, Bay of Bengal.

Amphidinium scissum Kofoid and Swezy, 1921,

Inhabits superficial sand of all grades between tide marks. Green patches
of the forms are seen at low tide during day-time.
Distribution : California, Port Erin, Bay of Bengal.

Gymnodinium splendens Lebour, 1925.

Abundant as green patches in the surface layers of sand at low tide during
day-time. Inhabits all grades of sand between tide marks and exhibits a
tidal rhythm,

Distribution : Plymouth, Bay of Bengal.

Ciliata : The ciliates constitute the commonest group of Protozoa in the
beach sands. More than 40 species have been encountered in the present
survey, 28 of which are new records for the Indian coast. The distribution
of the majority of the species was quite sporadic, occurring at all the intertidal
and vertical levels of the beach.

Holotricha
Coelosomides marina Anigstein, 1912,

1 MWL fine and medium sand, rare.
Distribution : Roscoff, Bay of Bengal.
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Coleps tesselatus Kahl, 1930.

1 MWL fine and medium sand, occasional. 3 MWL medium sand, fre-
quent. 4 LWL 1 HWL fine and medium sand, rare.

Distribution : Baltic, Roscoff, Cape Cod, Bay of Bengal.

Coleps sp.
LWL 1 HWL medium sand, oceasional.

Coleps sp.
LWL coarse sand, rare. MWL medium sand, common. HWL fine and
medium sand, occasional.

Frontonia sp.
MWL fine and medium sand, rare.

Geleia decolor Kahl, 1933.
2 MWL medium sand, occasional. 3 MWL fine and medium sand, rare.
Distribution : Baltic, North Sea, Roscoff, Bay of Bengal.

Geleia fossate Xahl, 1933.
MWL fine and medium sand 15 cm below surface, rare.
Distribution : Baltic, North Sea, Roscoff, Cape Cod, Bay of Bengal.

Geleia sp.
LWL coarse sand, rare. MWL fine and medium sand, occasional.
HWL fine and medium sand, rare.

Hemionotus caudatus Kahl, 1933,

4 MWL 1 HWL fine sand 25 em below surface, rare.
Distribution : Baltic, Roscoff, Bay of Bengal.

Histrobalantium sp.
1, 3 MWL fine and medium sand, occasional.

Lacrymdria olar O. F. Muller, 1776.
LWL { HWL coarse and medium sand, common.
Distribution : Cosmopolitan ?

Lacrymaria sp.
3, 5 LWL coarse sand with fine shell gravel, rare.

Lionotus sp.
1 MWL fine and medium sand, frequent. 2 MWL medium sand, rare.
4 LWL coarse and medium sand, occasional. MWIL medium sand, common.
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Pleuronema coronatum Kent, 1881,

LWL coarse sand, occasional. MWL fine and medium sand, common.
HWL fine sand, rare.

Distribution : Baltic, Roscoff, Banyuls, Florida, Bay of Bengal.

Prorodon morgans Kahl, 1930.
LWL } HWL fine and medium sand, frequent.
Distribution : Camargue, Bay of Bengal.
Prorodon sp.
LWL } HWL all sand grades, occasional.

Remanella margaritifera Kahl, 1933.

5 LWL 4 MWL coarse and medium sand, rare.
Distribution : Baltic, North Sea, Roscoff, Bay of Bengal.

Remanella rugosa Kahl, 1933.
2 MWL fine and medium sand 15 c¢m below surface, few specimens only.
Distribution: Baltic, Roscoff, Bay of Bengal.

Trachelocerca minuta Dragesco, 1960.

1 MWL fine and medium sand, rare.
Distribution : Roscoff, Bay of Bengal.

Trachelocerca sp.
2 LWL } MWL coarse sand with fine shell gravel, rare.

Tracheloraphis incoudatus (Kahl 1933)
3 MWL medium sand, rare.
Distribution : Baltie, North Sea, Roscoff, Bay of Bengal.

Tracheloraphis phoenicopterus (Cohn 1866).

1 LWL medium sand, rare. 2 MWL coarse and medium sand, common.
3 MWL medium sand, frequent. 5 LWL fine shell gravel, occasional. MWL
coarse and medium sand, common.

Distribution: Baltic, Roscoff, Banyuls, Cape Cod, Bay of Bengal.

Tracheloraphis sp.

2 MWL coarse and medium sand, occasional. 5 LWL { HWL coarse
and medium sand, rare.

Urotricha globosa Schewiakoff, 1893.

LWL } HWL fine and medium sand, common.
Distribution : New Zealand, Bay of Bengal.
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Spirotricha
Aspidisca hyalina Dragesco, 1960.

1 MWL fine sand, rare. 3 MWL fine and medium sand, occasional.
Distribution : Roscoff, Bay of Bengal.

Aspidisca sp.

LWL coarse sand, occasional. MWL medium sand, frequent. HWL fine
sand, occasional.

Aspidisca sp.
LWL } HWL fine and medium sand, occasional.

Condylostoma arenarium Spiegel, 1926.

2 MWL medium sand, occasional. 4 MWL fine and medium sand, rare,
Distribution : Baltic, Roscoff, Bay of Bengal.

Condylostoma patens (0. F. Muller 1786).

LWL coarse sand, rare. MWL fine and medium sand, frequent. HWL
fine sand, occasional.

Distribution : Kiel, Roscoff, Banyuls, Woods Hole, Bay of Bengal.

Condylostoma sp.
2 MWL medium sand, rare.

Dioﬁkrys appendiculate, (Ehrenberg 1838),

LWL coarse sand, frequent. MWL fine and medium sand, abundant.
HWL fine sand, common.

Distribution : Baltic, Atlantic, Bay of Bengal.

Diophrys irmgard Mansfeld, 1923.

1 MWL fine and medium sand, rare. 3 MWL fine sand, rare.
Distribution : Baltic, Roscoff, Bay of Bengal.

Epiclintes ambiguus (O. F. Muller) Butschli, 1889.

LWL coarse sand, occasional. MWL medium sand, common. HWTL fine
-sand, occasional.
Distribution ; Baltic, Roscoff, Cape Cod, Bay of Bengal.

Euplotes moebuisi Kahl, 1932.

LWL coarse sand, frequent. MWL medium sand, common. HWL fine
sand, occasional.
Distribution : Baltic, Bay of Bengal.
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Euplotes vannus O, F, Muller, 1788.

LWL coarse sand, common. MWL fine and. medium sand, abundant.
HWL fine sand, occasional.

Distribution : Baltic, Roscoff, Bay of Bengal.

Euplotes sp. _
MWL fine and medium sand, occasional.

Gruberia calkinsi Beltran, 1933.

LWL coarse sand, occasional. MWL medium sand, frequent. HWL fine
sand, rare.

Distribution : Atlantic, Bay of Bengal.

Keronopsis rubra (Ehrenberg 1838).

LWL } MWL coarse and medium sand, frequent. MWL  HWL fine
and medium sand, rare,

Distribution : Baltic, Bay of Bengal.

Metopus es O. F, Muller, 1786.

LWL coarse sand, common. MWL fine and medium sand, abundant.
HWL fine sand, occasional.

Distribution : Baltic, Atlantic, Bay of Bengal.

Metopus vestitus Kahl, 1932,

LWL coarse sand, rare. MWL fine and medium sand, occasional. HWL
fine sand, rare.

Distribution : Baltic, Bay of Bengal.

Ozxytricha maring Kahl, 1932,

LWL coarse sand, occasional. MWL medium sand, frequent. HWL fine
sand, rare.

Distribution : Baltic, Bay of Bengal.

Strombidium sp. ;
LWL coarse and medium sand, rare. MWL fine and medium sand,

occasional.
COELENTERATA.

Though several interstitial species of the solitary hydrozoans are known
to inhabit the European coasts, only a single form was encountered on this
coast new for the Indian fauna. The species showed preference to coarse and
medium sands 10 em below surface between the low- and the mid-water levels.

Halammohydra octopodides Remane, 19275.

1 LWL $ MWL medium sand, rare. 2 LWL 1 MWL coarse and medium
sand, common. 4 LWL { MWL coarse and medium sand, frequent. 5 LWL
$ MWL coarse sand, occasional.
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Distribution : Baltic, North Sea, Roscoff, Arcachon, Mediterranean, Bay

of Bengal.
TURBELLARIA

The present study has shown the existence of more than 40 species of
Turbellaria in the beach sands though the occurrence of some of them was
relatively rare. All the species recorded are believed new for the Indian
coast. The bulk of the group occurred between the low- and the mid-water
levels showing preference for substrates with coarse particle size.

Acoela and Macrostomida

Acanthomacrostomum spiculiferum Papi and Swedmark, 1959.

LWL 1 MWL coarse and medium sand, common.
Distribution : Roscoff, Bay of Bengal.
Convoluta saliens (Graff 1882),

2 LWL 3§ MWL coarse and medium sand, occasional.
medium sand, rare. 5 LWL 1 MWL coarse sand, rare.

3 LWL } MWL

Distribution : Baltic, North Sea, North Atlantic, Mediterranean, Bay of

Bengal.

Convoluta sp.
LWL 1 MWL medium sand, occasional.

Convoluta sp.

1, 3 LWL § MWL fine and medium sand, frequent.
sand, occasional.

Macrostomum sp.
LWL 1 MWL medium sand, frequent.

Macrostomum sp.
2 LWL 1 MWL coarse and medium sand, occasional.
sand, frequent.

Prolecithophora and Seriata
Archilopsts sp.

2 MWL medium sand 20 cm below surface, rare.

Coelogynopora aculeata Ax, 1951.

1 LWL } MWL coarse and medium sand, occasional.
2, 3 LWL { MWL medium sand, rare.
Distribution : Baltic, North Atlantic, Bay of Bengal.

C’oelogynopom SP.
MWL, fine and medium sand, common.

2 MWL medium

5 MWL medium
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Coelogynopora sp.
LWL } MWL coarse and medium sand, abundant.

Monocelis lineata (0. F. Muller 1774).

2 LWL { MWL medium sand, occasional. 5 LWL 1 MWL, coarse and
medium sand, rare.

Distribution : Baltic, North Sea, Atlantic, Mediterranean, Black Sea, Bay
of Bengal.
Monocelis sp.

LWL } MWL coarse and medium sand, common.

Nematoplana sp.
2 MWL medium sand 25 cm below surface, two specimens only,

Otoplana sp.
MWI. fine and medium sand, eommon.

Otoplana sp.

2 LWL } MWL coarse and medium sand, frequent. 4 MWL medium
sand, occasional. 5 MWL medium sand, common.

Otoplanella sp.
LWL } MWL medium sand, occasional.

Plagiostomum sp.
LWL { MWL medium sand, occasional.

Plagiostomum sp.
1 LWL 1 MWL medium sand, rare.

Postbursoplana sp.
LWL } MWL coarse and medium sand, occasional.

Promonotus sp.

2 MWL medium sand 10 em below surface, occasional. 4 LWL { MWL
coarse and medium sand, frequent.

Neorhabdocoela
Baltoplana magna Karling, 1949.

2 LWL 1 MWL coarse sand, common. 4 MWL medium sand, occasional.
5 LWL 3 MWL coarse and medium sand, frequent.

Distribution: Gulf of Finland, Baltic, North Sea, North Atlantic, Medi-
terranean, Bay of Bengal.
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Bresslauilla relicta Reisinger, 1929.

3 LWL } MWL fine and medium sand, rare.
Distribution : Baltic, North Sea, North Atlantic, Mediterranean, Black -
Sea, Bay of Bengal.

Brinkmaniella macrostomoides ¢ Luther, 1948,

2 MWL medium sand 15 em below surface, rare. Some variation is
observed in the length and the shape of the style from that of the original
description of the species.

Drstribution: Baltic, North Sea, North Atlantie, Mediterranean, Bay of
Bengal.

Cheliplana vestibularis Beauchamp, 1927,

LWL { MWL coarse and medium sand, occasional.
Distribution : Arcachon, Mediterranean, Bay of Bengal.

Cheliplanilla karlingi Boaden, 1963,

2 LWL } MWL coarse sand, rare. 5 LWL coarse sand with fine shell
gravel, few specimens only.
Distribution : North Atlantic, Bay of Bengal.

Cicerina sp.
LWL 1 MWL coarse and medium sand, common.

Cicerina sp.
3 MWL fine and medium sand 20 cm below surface, few specimens only.
4 LWL } MWL medium sand, rare.

Diascorhynchus serpens Karling, 1949,

2, 4 LWL { MWL coarse and medium sand, rare.
Distribution : Baltic, North Atlantic, Bay of Bengal.

Diascorhynchus sp.
LWL { MWL coarse and medium sand, occasional.

Gyratrixz hermaphroditus Ehrenberg, 1831,
LWL £ MWL coarse and medium sand, occasional.
Distribution : Cosmopolitan.

Placorhynchus sp. 7
4 MWL medium sand 20 cm below surface, few specimens only. 5 LWL
1 MWL coarse and medium sand, rare.

Polycystis sp.
2 MWL medium sand 15 cm below surface, frequent. 3 LWL { MWL

medium sand, occasional. 5 LWL } MWL coarse sand, rare.
2
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Promesostoma sp.

1 LWL } MWL medium sand 15 ¢cm below surface, rare. 2 MWL medium
sand, rare.

Promesostoma sp.
LWL } MWL coarse and medium sand, occasional.

Proschizorhynchus sp.

2 LWL } MWL coarse sand 30 em below surface, few specimens only
4 MWL medium sand, rare.

Provortex sp.
LWL { MWL coarse and medium sand, occasional.

Provortex sp.

1 MWL fine and medium sand, frequent. 3 LWL 1 MWL medium
sand, occasional. 4 MWL medium sand, rare.

Proxenetes sp.
LWL § MWL coarse and medium sand, rare.

Pseudograffilla arenicole Meixner, 1938.

2 LWL coarse sand with fine shell gravel, occasional. 5 LWL } MWL
coarse sand, rare,
Distribution : Baltic, North Sea, Mediterranean, Bay of Bengal.

Rhinepera sp.
2 LWL §{ MWL coarse and medium sand, rare. 5 MWL medium sand,
occasional.

Rogneda sp.
2 LWL 1+ MWL medium sand 25 cm below surface, few specimens only.

Schizochilus sp.
LWL 1 MWL medium sand 15 cm below surface, occasional.

Thylacorhynchus sp.
LWL } MWL coarse and medium sand, occasional.

Utegla sp.
2 MWL medium sand, common. 3 LWL { MWL fine and medium sand,
frequent. 4 MWL medium sand, rare.

Vejdovskya pellucida (M. Schultze 1851).

1 LWL } MWL medium sand, rare.

Distribution : Baltic, North Atlantic, Mediterranean, Black Sea, Bay of
Bengal.

2B
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Vejdovskya sp.
1 MWL fine and medium sand occasional. 3 LWL } MWL medium sand,

rare.
NEMATODA

The nematode fauna on this coast is rich in number and variety of species
though the density of some of the forms is very low. So far 108 species have
been encountered. No previous records of the fauna are known from the
Indian coast. The bulk of the fauna is found near the mid-water level.
Nematodes, with predatory habits and numerous long bristles, occurred in
coarse grades of sand near the low-water level while the non-predatory species
with small and vestigial bristles preferred the finer sand grades at the higher
intertidal levels (cf. Wieser 19590).

Enoploidea
Anticoma arctice Steiner, 1916,
LWL I MWL coarse and medium sand, occasional.
Distribution : Arctic Sea, North Sea, Atlantic, Pacific, Red Sea, Bay of

Bengal.

Anticoma acuminate (Eberth 1863).

LWL { MWL coarse and medium sand, rare.
Distrébution : Cosmopolitan,

Amnticoma sp.

LWL } MWL coarse and medium sand, common. MWL { HWL medium
sand, occasional.
Dolicholaimus benepapillosus (Schulz 1935).

1 LWL } MWL medium sand 15 cm below surface, rare.
Distribution : Baltie, North Sea, Atlantic, Mediterranean, Pacific, Bay of

Bengal.
Enoploides harpax Wieser, 1959a.
LWL } MWL coarse and medium sand, frequent. MWL } HWL medium

sand, occasional.
Distribution : Pacific, Bay of Bengal.

Enoploides sp.
LWL 1 MWL coarse sand, common.

Enoploides sp.
2 MWL medium sand 50 em below surface, three females only.

Enoplus sp.
LWL } HWL coarse sand, rare.
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Eurystomina ornatum var. indicum Micol. and Kreis, 1930.

1 LWL { MWL medium sand, few specimens only.

Distribution: Arctic Sea, Atlantic, Mediterranean, Black Sea, Red Sea,
Pacific, Bay of Bengal.
Halalaimus longicollis Allgen, 1932.

1 LWL } MWL fine sand, rare. 3 MWL fine sand 15 em below surface,
few specimens only.

Distribution: North Sea, Atlantic, Red Sea, Indian Ocean, Bay of
Bengal.
Halalaimus setosus Timm, 1961,

4 LWL 1 MWL fine and medium sand 10 cm below surface, few females
only.

Distribution : Bay of Bengal.
Halalaimus supercirrhatus Gerlach, 1955,

1 MWL fine and medium sand, rare.

Distribution : Atlantic, Indian Ocean, Bay of Bengal.
Halalaimus sp.

1 LWL { HWL fine sand, occasional. 3 MWL fine and medium sand,
rare. 4 MWL medium sand, few specimens only.
Mesacanthion sp.

2 LWL } MWL coarse sand 25 cm below surface, rare. 5 LWL } MWL
coarse sand 40 cm below surface, few specimens only.
Oncholaimus brachycercus de Man, 1889,

LWL { MWL coarse sand, common.

Distribution: Arctic Sea, Baltic, North Sea, Atlantic, Pacific, Bay of
Bengal.

Oncholaimus sp.
5 LWL coarse sand, rare.

Oxystomina alpatovi (Filipjev 1927)
4 LWL { MWL medium sand 10-15 cm below surface, few females only.
Distribution : Atlantic, Indian Ocean, Bay of Bengal.

Parasaveljevia cirrifera Wieser, 1953.
5 LWL coarse sand 25 cm below surface, three females only.
Distribution : Pacific, Bay of Bengal.

Pareurystomina sp.
5 MWL medium sand 15 cm below surface, few females only.
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Phanoderma sp.
1 MWL medium sand 45 em below surface, two females only.

Platycoma africana (Gerlach 1959).

LWL } MWL coarse sand, frequent.
Distribution : Arabian Sea, Indian Ocean, Bay of Bengal.

Syringolaimus striaticauda de Man, 1888.

4 LWL 1 MWL coarse and medium sand, few specimens only.
Distribution : Cosmopolitan.

Thalassoalaimus brasiliensis Gerlach, 1954¢.

1, 3 MWL fine and medium sand, rare. 2, 4, 5 LWL { HWL medium
sand, occasional.
Distribution : Atlantic, Bay of Bengal.

Trileptium sp.
LWL } MWL coarse and medium sand, frequent.

Viscosia sp. ’
3 MWL fine and medium sand 15 ¢m below surface, rare.

Chromadoroidea
Actinonema sp.

2 MWL medium sand 20 em below surface, one juvenile collected.

Bathepsilonema sp.
1 MWL medium sand 25 cm below surface, three females only.

Ceramonema reticulatum Chitwood, 1936.

MWL medium sand 20 cm below surface, occasional.
Distribution : Atlantic, Bay of Bengal.

Chromadora vulgaris Bastian, 1865.

LWL coarse sand with fine shell gravel, rare.
Distribution : Atlantic, Bay of Bengal.

Chromadora sp.
3 LWL { MWL medium sand, few specimens only.

Chromadorina germanica (Butschli 1874).

3 MWL medium sand 15 em below surface, rare.

Distribution : Baltic, North Sea, Atlantic, Mediterranean, Pacific, Bay of
Bengal.
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Chromaspirina madagascariensis Gerlach, 1953,

1 MWL medium sand 25 cm below sﬁrfacé, few specimens only.
Distribution : Indian Ocean, Arabian Sea, Bay of Bengal.

Chromaspirina spinulosa Wieser, 1959a.

MWL medium sand 15 em below surface, rare.
Distribution : Pacific, Bay of Bengal.

Chromaspirina sp.
MWL medium sand 15 em below surface, oceasional.

Chronogaster alatum Gerlach, 1954c.
4 MWL { HWL medium sand 15 cm below surface, few specimens only.
Distribution : Atlantic, Bay of Bengal.

Craspodema sp.
LWL { MWL medium sand, frequent.

Dasynemella sp.
1 MWL medium sand 20 cm below surface, occasional.

Dasynemella sp.
2, 4 MWL medium sand 15 cm below surface, occasional.

Desmadora megalosoma Steiner, 1918,

1 LWL medium sand, rare.
Distribution : Atlantie, Indian Ocean, Bay of Bengal.

Desmadora sp.
MWL medium sand 15 ecm below surface, occasional.

Desmadora sp.
3 LWL } MWL medium sand 30 cm below surface, few specimens only.

Desmoscolex bengalensis Timm, 1961,
MWL medium sand 20 cm below surface, common,
Distribution : Bay of Bengal.

Dichromadora simplex Timm, 1961,
LWL } MWL medium sand, occasional.
Distribution: Bay of Bengal.

Draconema sp.
3 LWL { MWL medium sand 10 cm below surface, only juvenile collected.
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Eubostrichus exilis (Cobb 1920).

2 MWL } HWL medium sand 40 cm below surface, few specimens only.
4 MWL medium sand, rare.

Distribution : Atlantic, Red Sea, Indian Ocean, Bay of Bengal.
Gammanema sp.

MWL medium sand 15 ¢m below surface, occasional.

Halichoanolaimus longissimicauda Timm, 1961.

1 LWL } MWL medium sand, few specimens only.
Distribution : Bay of Bengal.

Halichoanolaimus robustus (Bastian 1865).
3 LWL } MWL coarse and medium sand, rare.
Distribution: Baltic, North Sea, Atlantic, Mediterranean, Black Sea,
Pacific, Indian Ocean, Bay of Bengal.
Metachromadora clavate Gerlach, 1957,
4 MWL medium sand 15 cm below surface, few females only.
Distribution : Atlantic, Indian Ocean, Bay of Bengal.
Metepsilonema sp.

MWL medium sand 20 em below surface, common.

Metepsilonema sp.
LWL 1 HWL medium sand, occasional.

Metonyx sp.

2 MWL medium sand 20 cm below surface, one juvenile collected.

Microlaimus marinus (Schulz 1932)

4 MWL medium sand 30 cm below surface, few specimens only.
Distribution : Baltic, North Sea, Atlantic, Bay of Bengal.

Microlaimus sp.
MWL medium sand 20 em below surface, rare.

Monoposthia costata (Bastian 1865).

5 MWL medium sand 25 ¢m below surface, one female and two males
only.
Distribution : Cosmopolitan.

Paracyatholatmoides multispiralis Gerlach, 1954a,

1 MWL medium sand 15 cm below surface, three females only.
Distribution : Mediterranean, Atlantic, Bay of Bengal.
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Paracyatholaimus duplicatus Gerlach, 1964,
3 MWL medium sand 40 cm below surface, single female only.
Distribution : Indian Ocean, Bay of Bengal.
Pomponema polydonta Murphy, 1963.
MWL medium sand, occasional.
Distribution : Pacific, Bay of Bengal.
Pterygonema ornatum Timm, 1961.
1, 3 LWL 4 MWL medium sand, rare,
Distribution : Bay of Bengal.
Rhinema exquisita Timm, 1961. 7
1 LWL { MWL medium sand 15 em below surface, occasional. 3 MWL
medium sand, occasional.
Distribution : Bay of Bengal.
Richtersia sp.
LWL } MWL coarse and medium sand 20 em below surface, rare.

Sabatiera abyssalis (Filipjev 1018).
5 MWL coarse and medium sand 15 cm below surface, rare.
Distribution : Black Sea, Mediterranean, Atlantic, Bay of Bengal.
Sabatiera hilarula de Man, 1922,

LWL { MWL coarse and medium sand, oceasional.
Distribution : North Sea, Atlantic, Mediterranean, Bay of Bengal.

Sabatiera jubata (Cobb 1898).
1 LWL } MWL medium sand 15 cm below surface, two females only.
Distribution : Pacific, Bay of Bengal.

Sabatiera sp.
4 MWL medium sand 20 ¢m below surface, rare.

Spilophorelle paradoza (de Man 1888).

4 LWL §# MWL coarse and medium sand 10 cm below surface, few
females only.

Distribution : Cosmopolitan.

Spirinia laevioides Gerlach, 1963.
3 LWL } MWL fine and medium sand, few specimens only.
Distribution : Indian Ocean, Bay of Bengal.
Synonchium obtusum Cobb, 1920.
3, 4 LWL } MWL medium sand, few specimehs only.
Distribution : Mediterranean, Atlantic, Indian Ocean, Bay of Bengal.
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Pricoma sp.
MWL medium sand 20 cm below surface, occasional.

Vasostoma sp.
LWL { HWL fine and medium sand, rare.

Azonolaimoidea
Bathylaimus sp.

LWL } HWL coarse and medium sand, frequent.

Camacolaimus longicauda de Man, 1922,

3 MWL fine and medium sand, rare.
Distribution : Baltic, North Sea, Atlantic, Bay of Bengal.

Camacolaimus prytherchi Chitwood, 1935.

2 MWL medium sand 20 em below surface, rare.
Distribution : Atlantic, Pacific, Indian Ocean, Bay of Bengal.

Camacolaimus sp.
5 MWL coarse and medium sand, occasional.

Cynura papillata Gerlach, 1962,

MWL medium sand, frequent.
Distribution ;: Indian Ocean, Bay of Bengal.

Haliplectus sp.
LWL } HWL medium sand, rare.

Odontophora furcate Wieser, 1956,

2 MWL medium sand 20 cm below surface, single female only.
Distribution : Pacific, Indian Ocean, Bay of Bengal.

Procamacolaimus sp.
MWL medium sand, frequent.

Monhysteroidea
Cytolaimium exile Cobb, 1920.
4 MWL medium sand 30 cm below surface, single male only.
Distribution : Atlantic, Indian Ocean, Bay of Bengal.

Linhomoeus sp.
2 LWL } MWL medium sand, rare.

Monhystera disjuncie Bastian, 1865.

MWL coarse and medium, rare.
Distribution : Baltic, North Sea, Atlantic, Pacific, Bay of Bengal.
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Monhystera parve (Bastian 1865).
3 MWL medium sand, occasional.
Distribution : Cosmopolitan.
Monhystera sp.

3 MWL fine and medium sand, rare.

Rhynchonema cinctum Cobb, 1920.
MWL medium sand 20 em below surface, frequent.
Distribution : Pacific, Red Sea, Bay of Bengal.
Southerniella youngi Murphy, 1964.
2 MWL medium sand 30 ¢cm below surface, few specimens only.
Distribution : Pacifie, Bay of Bengal.
Sphaerolaimus pacificus Allgen, 1947.
1 LWL { MWL medium sand, rare. 2 LWL 3 MWL coarse and medium
sand, few specimens only.
Distribution : Pacific, Bay of Bengal.
Sphaerolaimus sp.
3 LWL { MWL medium sand, rare.

Steineria cobbi Wieser, 1956.
5 LWL coarse sand with fine shell gravel, two females only.
Distribution : Pacific, Bay of Bengal.
Steineria pilosa (Cobb 1914).
3 LWL { MWL medium sand, occasional,
Distribution : Antarctic, Baltic, Pacific, Bay of Bengal.
Steineria sp.
LWL 1 MWL coarse and medium sand, occasional.

Theristus acer Bastian, 1865.
2 LWL } MWL medium sand, few females and single male only.
Distribution : Atlantic, Barnets Sea, Mediterranean, Pacific, Bay of
Bengal.
Theristus tortuosa Timm, 1961.

4 LWL } MWL medium sand, rare.
Distribuiion : Bay of Bengal.

Theristus sp.
LWL { MWL coarse and medium sand, frequent,



INTERSTITIAL FAUNA INHABITING BEACH SANDS OF WALTAIR COAST 103

Theristus sp.
2 MWL medium sand, few females only. 4 LWL { MWL medium sand
40 cm below surface, single female only.

(GASTROTRICHA

More than 30 species of Gastrotricha are recorded on this coast, several
of them being known European species. All the species are reported for
the first time from the Indian waters. The intertidal distribution of the
fauna showed preference to the deeper layers of the sand near the mid-water
level associated with low oxygen content. The Macrodasyoidea more than
the Chaetonotoidea showed preference to the coarser sand grades.

Macrodasyoidea
Acanthodasys aculeatus Remane, 1927a,

5 MWL medium sand 20 em below surface, rare.
Distribution: Helgoland, North Wales, Calvados, Roscoff, Naples,
Maldives, Bay of Bengal.

Dactylopodalia sp.
MWL medium sand 20 cm below surface, common.

Diplodasys sp.
3 MWL medium sand 20 cm below surface, rare.

Macrodasys caudatus Remane, 1927q,

2, 4, 5 LWL coarse sand, rare.
Distribution : Naples, Marseilles, Roscoff, North Wales, Bay of Bengal.

Macrodasys sp.
1 LWL { MWL coarse sand 30 cm below surface, one adult and one
juvenile collected.

Mesodasys sp.
2 LWL { MWL coarse sand 10 cm below surface, oceasional. 5 MWL
coarse and medium sand, rare,

Mesodasys sp.
2 LWL { MWL coarse sand 20 cm below surface, rare.

" Paradasys turbanelloides Boaden, 1960.
LWL { MWL coarse and medium sand, occasional.
Distribution : Sweden, North Wales, Bay of Bengal.

Paradasys sp.
3 MWL medium sand 15 cm below surface, rare.
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Paraturbanella sp.

MWL coarse and medium sand 15 ecm below surface, frequent.

Paraturbanella sp.

LWL { MWL coarse and medium sand, occasional.

Platydasys sp.
1 MWL § MWL medium sand 15 em below surface, one juvenile collected.

Pseudostomella. roscovita Swedmark, 19565.

2 MWL medium sand 15 cm below surface, common. 4 LWL } MWL
medium sand, oceasional. 5 MWL medium sand, frequent.
Distribution : Roscoff, Bay of Bengal.

Pseudostomella sp.

2 MWL medium sand 20 cm below surface, rare.

Tetranchyroderma cirrophora Levi, 1950.

2 LWL 1 MWL coarse and medium sand, rare. 5 MWL medium sand
20 cm below surface, rare.
Distribution : Roscoff, Bay of Bengal.

Tetranchyroderma megastoma (Remane 1927a).

2 MWL medium sand 20 cm below surface, occasional. 5 MWL coarse .
and medium sand, rare.
Distribution : Mediterranean, Arcachon, Roscoff, Calvados, Bay of Bengal.

Tetranchyroderma sp.

MWL medium sand 20 cm below surface, frequent.

Tetranchyroderma sp.

1 MWL medium sand 20 cm below surface, rare. 2 MWL medium sand
20 cm below surface, common. 4 LWL I MWL coarse and medium sand,
occasional, 5 MWL medium sand, frequent.

Thaumastoderma heideri Remane, 1926q.

MWL medium sand 25 cm below surface, occasional.
Distribution: Baltic, North Sea, North Wales, Roscoff, Arcachon,
Maldives, Bay of Bengal.

Turbanella sp.

LWL } MWL coarse and medium sand, occasional. MWL } HWL
medium sand 20-30 ¢m below surface, rare.
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Turnabella sp.

1 MWL medium sand 15 ¢cm below surface, one specimen only. 2 LWL
3+ MWL coarse and medium sand, three specimens only.
Urodasys viviparus Wilke, 1954,

1 LWL § MWL medium sand 20 cm below surface, four specimens only.
Distribution : Naples, Marseilles, Maldives, Bay of Bengal.

Chaetonotoidea

Aspidophorus marinus Remane, 1926a.

2 MWL medium sand 20 cm below surface, two specimens only. 4 MWL,
medium sand 30 cm below surface, one specimen only.

Distribution : Baltic, North Wales, Calvados, Roscoff, Arcachon, Maldives,
Japan, Bay of Bengal.
Chaetonotus atrox Wilke, 1954.

5 LWL { MWL medium sand 15 cm below surface, two specimens only.

Distribution : Naples, Roscoff, North Wales ?, Bay of Bengal,
Chaetonotus sp.

LWL § MWL coarse and medium sand, occasional. MWL i HWL
medium sand 20-23 ¢m below surface, frequent.
Chaelonotus sp.

1 MWL medium sgnd 20 cm belqw surface, few specimens only. 2,4 MWL
medium sand 15 em below surface, frequent. 5 MWL medium sand, rare.
Xenotrichula beauchampi Levi, 1950.

MWL medium sand 20 cm below surface, occasional,
Distribution : Calvados, Roscoff, Mediterranean, Bay of Bengal.

Xehotrickula subterranens Remane, 1934.

MWL medium s_and 30 cm below surface, occasional,
Distribution : Baltic, North Wales, Bay of Bengal.

Xenotrichula velox Remane, 1927c.
MWL medium sand 20 cm below surface, frequent.

Distribution : Baltic, North Wales, Roscoff, Arcachon, Marseilles, Bay of
Bengal.

Xenotrichula sp.
MWL medium sand 25 cm below surface, common.

Xenotrichula sp.
5 MWL } HWL medium sand 30 em below surface, rare.
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KINOREYNCHA

This is one of the little known groups from the marine interstitial environ-
ment. Three species were encountered on this coast new for the Indian
fauna. The forms occurred in the deeper layers of the coarse and medium
sands near the mid-water level.

Cuteria styx Gerlach, 1956.

2, 5 MWL coarse and medium sand 20 cm below surface, occasional.
3 MWL sand, rare.
Distribution : Rio de Janeiro, Angola, Bay of Bengal.

Cateria sp.
2 MWL coarse and medium sand 20 cm below surface, occasional.
3 MWL medium sand, rare.

Echinoderes bengalensis (Timm 1958).

1 LWL } MWL medium sand 15 cm below surface, three specimens only.
Distribution : Bay of Bengal.

NEMERTINEA

A few nemertines were occasionally collected from coarse sand near the
low water mark. Some of them appeared too large to be interstitial. The
common interstitial species are given below.

Amphiporus sp.
LWL coarse sand with fine shell gravel, occasional.

Ototyphlonemertes sp.
LWL coarse sand, rare.

Procephalothriz sp.
LWL } MWL coarse and medium sand, frequent.

Sacconemertes sp.
2 LWL coarse sand with fine shell gravel, occasional.

ROTIFERA

It is well known that the group Rotifera is poorly represented in the
marine interstitial environment as compared with the same habitat of the
fresh-water beaches. However, a few species were often encountered in the
beach sands and the occurrence of some of them appeared accidental in the
environment,
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Collurella sp.

LWL 4 MWL coarse and medium sand, frequent. MWL 1 HWL fine
and medium sand, oceasional.
Encentrum sp.

LWL } MWL medium sand, frequent. MWL 1 HWL fine and medium
sand 5 cm below surface, occasional.
Encentrum sp.

MWL fine and medium surface sand, oceasional.

Lepadella sp.
MWL medium sand, rare.

Proales sp..

LWL { MWL surface medium sand, occasional. MWL § HWL fine and
medium sand, rare.

ARCHIANNELIDA
Fifteen species of Archiannelida have been recorded in the present survey,
nine of which are new for the Indian fauna. The bulk of the forms occurred
in coarse and medium sands between the low- and the mid-water levels. The
larger species generally inhabited the coarse sand towards the low-water

mark while the smaller ones preferred medium sand towards the mid-water
level,

Dinophilus gyrociliatus (Schmidt).
1 LWL } MWL medium sand 20 cm below surface, three specimens only.
Distribution : Atlantic, Mediterranean, Bay of Bengal.

Dinophilus sp.
1, 3 MWL medium sand 15 cm below surface, rare.

Diurodrilus benazzis Gerlach, 1952.

MWL medium sand 15 em below surface, common.
Distributron : Mediterranean, Bay of Bengal.

Diurodrilus minimus Remane, 1925,

2 LWL } MWL medium sand 15 cm below surface, one specimen only.
3 MWL medium sand 20 cm below surface, three specimens only.
Distribution : Baltic, North Sea, North Atlantic, Bay of Bengal.

Nerilla antennate Schmidt, 1863,

2 LWL { MWL coarse and medium sand 15 cm below surface, one speci-
men only. 5 LWL coarse sand, two specimens only.
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Distribution : Baltic, North Sea, Atlantic, Mediterranean, Pacific, Bay of
Bengal.

Nerilla digitata ? Wieser, 1957.
5 LWL } MWL coarse sand 10 cm below surface, an immature specimen
0-65 mm in length referable to N. degitata Wieser (Puget Sound) was collected.

Neridlidium mediterraneum Remane, 1928,

MWL medium sand 15 em below surface, common.
Distribution : Mediterranean, Atlantic, Bay of Bengal.

Polygordius madrasensis Aiyar and Alikunhi, 1944,
LWL § MWL coarse and medium sand, common.
Distribution : Indian Ocean, Bay of Bengal.

Polygordius uroviridis Aiyar and Alikunhi, 1944,
LWL § MWL coarse and medium sand, frequent.
Distribution : Bay of Bengal.

Protodrilus indicus Aiyar and Alikunhi, 1944,
LWL } MWL coarse and medium sand 10 em below surface, common.
MWL } HWL medium sand 15 cm below surface, rare. )
Distribution : Bay of Bengal.

Protodrilus pierantonti Aiyar and Alikunhi, 1944,

LWL } MWL coarse and medium sand 10 ecm below surface, common.
MWL 1 HWL medium sand, occasional.

Distribution : Arabian Sea, Bay of Bengal.

Saccoctrrus cirratus Aiyar and Alikunhi, 1944,

1 LWL coarse sand with fine shell gravel 15 cm below surface, one
specimen only.

Distribution : Bay of Bengal.

Saccocirrus minor Aiyar and Alikunhi, 1944.

LWL coarse sand with fine shell gravel, rare.
Distribution : Arabian Sea, Bay of Bengal.

Trilobodrilus nipponicus Uchida and Okuda, 1943.
MWL medium sand 15 cm below surface, frequent.
Distribution : Pacific, Bay of Bengal.

Trilobodrilus sp.

LWL } MWL coarse and medium sand, common. MWL } HWL medium
sand 15 cm below surface, oceasional.
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PoLYCHAETA

Seventeen species of Polychaeta were collected on this coast, 12 of which
are new records for India. The majority of the forms occurred in coarse
and medium sands between the low- and the mid-water levels. The larger
forms preferred coarse sand near the low-water mark while the smaller ones
occurred in medium sand towards the mid water level.

Eteonides elongata (Southern 1914).

LWL 1 MWL coarse and medium sand, occasional.
Distribution : Atlantic, Bay of Bengal.

Eusyllis homocirrate Hartmann-Schroder, 1958.

MWL coarse and medium sand 15 ¢m below surface, oceasional.
. Distribution : Bahamas, Bay of Bengal.

Eusyllis sp.
2 LWL } MWL coarse sand 15 em below surface, two specimens only.

Exogone sp. _
5 LWL 1 MWL coarse sand, rare.

Goniadides aciculate Hartmann-Schroder, 1960,

LWL 1 MWL coarse and medium sand, occasional.
Distribution : Red Sea, Bay of Bengal.

Hesionides arenarius Friedrich, 1937,

LWL } MWL coarse and medium sand, common. MWL } HWL medium
sand 15 cm below surface, occasional.

Distribution : Baltic, North Sea, Atlantic, Mediterranean, Pacific, Red
Sea, Bay of Bengal.

Hesionides gohari Hartmann-Schroder, 1960.
MWL medium sand 15 cm below surface, common. Frequently occurs in

the company of Hesionides arenarius.
Distribution : Red Sea, Bay of Bengal.

Microphthalmus wrofimbriatus Alikunhi, 1948,

LWL coarse sand with fine shell gravel, rare.
Distribution : Red Sea, Bay of Bengal.

Parapionosyllis subterranea Hartmann-Schroder, 1960.

9% MWL medium sand 20 cm below surface, two specimens only.
5 LWL 1 MWL coarse sand 15 em below surface, one specimen only.
Distribution: Red Sea, Bay of Bengal.
3
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Petitia amphophthalma Siewing, 1955.
LWL } MWL coarse and medium sand, frequent. Juveniles common.
Distribution : Mediterranean, Atlantic, Red Sea, Bay of Bengal.
Pionosyllis sp.
1 LWL { MWL medium sand 10 cm below surface, one immature
specimen collected.
Pisione complexa Alikunhi, 1947.

LWL § MWL coarse sand, common,
Distribution : Bay of Bengal.

Pisione gopalai Alikunhi, 1941.

LWL coarse sand with fine shell gravel, common. LWL § MWL coarse
sand, abundant.

Distribution : Bay of Bengal.

Pisionidens indica Aiyar and Alikunhi, 1940.

LWL } MWL coarse sand, common. MWL ! HWL medium sand,
occasional. '

Distribution : Indian. Ocean, Pacific, Atlantic, Bay of Bengal.

Sphaerosyllis minima Hartmann-Schroder, 1960.

1 MWL medium sand 15 em below surface, rare.
Distribution : Red Sea, Bay of Bengal.
Sphaerosyllis sp.

MWL coarse and medium sand 15 cm below surface, common.
Streptosyllis sp.
5 LWL 1 MWL coarse and medium sand, rare.

OLIGOCHAETA

The information on the oligochaete fauna inhabiting the marine inter-
stitial habitat is meagre outside Europe. Eight species of the family Enchy-
traeidae have been recorded in the present survey. All except two of the
species reported are believed new records for the Indian coast. The fauna

showed a sporadiec distribution in the beach occurring at all the intertidal
and vertical levels.

Achaeta sp.

LWL } MWL coarse and medium sand, occasional. MWL } HWL
medium sand, frequent.
3B
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Enchytraeoides sp.

LWL { MWL coarse sand, frequent. MWL } HWL medium sand,
occagional.

Enchytraeus albidus Henle, 1837.

LWL { HWL coarse and medium sand, oceasional.
Distribution : Baltic, North Sea, Mediterranean, Bay of Bengal.

Enchytraeus barkundensis Stephenson, 1915.

1 MWL medium sand, rare. Stephenson (1923) reports the form as a
brackish water inhabitant and this may probably be accidental in the environ-
ment.

Distribution : Bay of Bengal.

Fridericia bulbosa (Rosa 1887).

MWL medium sand 15 cm below surface, rare.
Distribution : Baltic, North Sea, Mediterranean, Bay of Bengal.

Michaelsena subterranea Knollner, 1935.

LWL { MWL coarse and medium sand, frequent.
Distribution : Baltic, North Sea, Mediterranean, Bay of Bengal.

Michaelsena sp.
LWL + HWL medium sand, common.

Propappus sp.
LWL { HWL coarse and medium sand, common.

OsTRACODA

Thirteen species of Ostracoda have been collected in the present study
and the majority of them present characters similar to those occurring on the
European coasts. All these species are recorded for the first time from India.
The larger species of Polycopidae commonly occurred in the coarse sands
near the low-water level while the smaller Cytheridae inhabited the medium
sands at the higher intertidal levels. Some species appeared accidental in the
environment.

Cladocopa

Polycope levis Hartmann, 19544.

LWL 1 MWL coarse and ‘medium sand, occasional,
Distribution : Brazil, Bay of Bengal.

Polycope sp.
LWL } MWL coarse sand, common.
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Polycope sp.
LWL } MWL coarse sand with fine gravel, frequent.

Podocopa

Cytheridea papillosa Bosquet, 1851.
2, 4 LWL § MWL coarse and medium sand, rare. 5 medium sand,

occasional.
Distribution : Baltic, North Sea, Atlantic, Pacific, Bay of Bengal.

Cytheridea sp.
LWL } MWL coarse and medium sand, occasional.

Cytherura bidens Klie, 1929,
1 LWL $ MWL medium sand 10 em below surface, four specimens only.
Distribution : Baltic, North Sea, Bay of Bengal.

Leptocythere sp.
MWL medium sand 15 em below surface, rare.

Loxoconcha sp.
MWL medium sand, occasional.

Microcythere subterranea Hartmann, 195456,

MWL medium sand 15 cm below surface, frequent. Often occurs in the
company of Microloxoconcha compressa, as has been reported from the
Mediterranean habitat also (see Hartmann 19546).

Distribution : Mediterranean, Arcachon, Bay of Bengal.

Microloxoconcha compressa Hartmann, 19545.

LWL § MWL coarse and medium sand, common. MWL { HWL medium
sand, ocecasional,

Distribution : Mediterranean, Bay of Bengal.

Xestoleberis aurantia (Baird 1838).
1 LWL } MWL medium sand 5 cm below surface, two specimens only.

4 LWL coarse sand, one specimen only.
Distribution : Baltic, North Sea, Atlantic, Black Sea, Bay of Bengal.

Xestoleberts delamarei Hartmann, 19545.
2 MWL medium sand 20 cm below surface, few specimens only.
Distribution : Mediterranean, Bay of Bengal.

CorEPODA

Thirty-seven species of Copepoda have been encountered in the beach
sands, the density of some of them being very low. Twenty-four of the
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species are new records for the Indian coast. The forms occurred throughout
the intertidal, though the bulk of them were collected near the mid-water
level. The larger species preferred coarse sand near the low-water level
while others occurred at the higher levels. The preference of copepods to
particular zones of the intertidal is known through earlier works (Nicholls 1935;
Pennak 1942; Krishnaswamy "1957). The local observations have shown
that, while a few species present a definite pattern of distribution along the
beach, the majority occur sporadically without any constant preference to any
particular zone,
Harpacticoida
Ameira trisetosa Krishnaswamy, 1957.

LWL { HWL medium sand, abundant.
Distribution : Bay of Bengal.

Ameira sp.
2 LWL { MWL coarse sand, few females only.

Arenopontia subterranca Kunz, 1937.

MWL medium sand 15 em below surface, common.
Distribution : Baltic, North Sea, Atlantic, Mediterranean, Bay of Bengal.

Arenopontia sp.
LWL ¥ HWL medium sand, abundant.

Arenosetella germanica Kunz, 1937.

LWL 1 MWL coarse sand, frequent.
Distribution : Baltic, North Sea, Atlantic, Mediterranean, Pacific, Mada-

gascar, Bay of Bengal.

Arenosetella indica Krishnaswamy, 1957.
5 LWL 4+ MWL coarse sand 10 em below surface, two females only.
Distribution : Bay of Bengal.

Arenosetella sp.
LWL 3 MWL coarse sand, abundant.

Arenosetella sp.
LWL coarse sand with fine shell gravel, frequent.

Arenosetella sp.
LWL 1 MWL coarse and medium sand, common.

Asellopsis arenicola Chappuis, 1954.

2 LWL coarse sand, rare.
Distribution : Madagascar, Bay of Bengal.



114 G. CHANDRASEKHARA RAO & P. N. GANAPATI

Ectinosoma sp.
2, 4, 5 LWL coarse sand, rare.

Horsiella biscayensis Noodt, 1955,

1 MWL medium sand 15 cm below surface, few specimens only.
Distribution : Atlantic, Adriatic Sea, Bay of Bengal.

Kleionychocamptoides arenicola (Chappuis and Delamare Deboutteville 1956).

3 LWL { MWL medium sand 20 em below surface, rare,
Distribution : Bahamas, Bay of Bengal.

Kleionychocamptoides remanet Noodt, 1958,

I MWL medium sand 20 cm below surface, frequent.
Distribution : Atlantic, Bay of Bengal.

Leptastacus sp.
MWL medium sand 15 cm below surface, common.

Leptomesochra sp.
3 MWL medium sand 15 cm below surface, rare.

Leptopsyllus adaptatus Krishnaswamy, 1957,

1 LWL 1 MWL medium sand, rare.
Distribution : Bay of Bengal.

Leptopsyllus depressus Krishnaswamy, 1957,
1 MWL } HWL fine and medium sand, few specimens only.
Distribution : Bay of Bengal.

Leptopsyllus sp.
I MWL medium sand 20 cm below surface, two females only.

Nitocra affinis rijekana Petkovski, 1954.

LWL coarse sand with fine shell gravel, occasional.
Distribution : Adriatic Sea, Atlantic, Bay of Bengal.

Nitocra sp.
5 LWL coarse sand, one female only.

Paramesochra capensis (Krishnaswamy 1957).
LWL { HWL medium sand, occasional.
Dstribution : Indian Ocean, Bay of Bengal.

Paramesochra constricta orotavae Noodt, 1958.

1 LWL § MWL medium sand, few females only.
Distribution : Atlantic, Bay of Bengal.
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Paramesochra pseudogracilis (Krishnaswamy 1957).

LWL } HWL coarse and medium sand, common.
Distribution : Bay of Bengal.

Paramesochra wilsont Krishnaswamy, 1957.

MWL medium sand 15 cm below surface, both sexes frequent.
Distribution : Indian Ocean, Bay of Bengal.

Paramesochra sp.
LWL { MWL medium sand, common,.

Psammastacus sp.

LWL { HWL coarse and medium sand, common.

Psammopsyllus operculatus Nicholls, 1945,

1 MWL medium sand 25 cm below surface, two females only.
Distribution : Pacific, Atlantic, Bay of Bengal.

Schizopera crassispinata Chappuis, 1954,

2 LWL coarse sand, few females only.
Distribution : Madagascar, Bay of Bengal.

Schizopera sp.
1 LWL } MWL coarse sand 10 em below surface, frequent.

Sewellina reductus Krishnaswamy, 1957,

MWL } HWL medium sand 20 em below surface, common. Often occurs
in agsociation with Arenopontia sp.
Distribution : Bay of Bengal.

Stigmatidium arenosetelloides Noodt, 1958.

"LWL 1 MWL coarse and medium sand, both sexes ecommon.
Distribution : Atlantic, Bay of Bengal.

Cyclopoida
Arenocyclopina biarticulate Krishnaswamy, 1957.

MWL medium sand 15 em below surface, frequent.
Distribution : Bay of Bengal.

Neocyclopina langi Krishnaswamy, 1957,

LWL } HWL medium sand, common,
Distribution : Bay of Bengal.
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IsopoDA

Two species of the group were encountered in the beach sands, They
occurred in sufficiently large numbers in coarse and medium sands at all the
intertidal and vertical levels of the beach.

Angeliera phreaticola Chappuis and Delamare Deboutteville, 1954,

LWL 3 HWL coarse and medium sand, common,
Distribution : Mediterranean, Madagascar, Bay of Bengal.

Microcerberus predatoris (Gnanamuthu 1954).

LWL } HWL coarse and medium sand, abundant. Often oceurs in the
company of Angeliera phreaticoln.
Distribution : Bay of Bengal.

MysipAcEA

Two known European species were encountered on this coast. Gastro-
saccus spinifer (Goes) and G. sanctus (van Beneden), the latter being new for
the Indian fauna. Q. spinifer is non-interstitial while G. sanctus may act as
interstitial in coarse sand with fine shell gravel near the low-water level.
Gastrosaccus sanctus (van Beneden 1861).

2, 4 LWL coarse sand with fine shell gravel, rare.
Distribution : Baltic, North Sea, Atlantic, Mediterranean, Black Sea, Sea
of Azov, Arabian Sea, Indian Ocean, Bay of Bengal.

AMPHIPODA

Three species of amphipods were found on this coast, occurring in very
small numbers in coarse sand near the low-water level.
Eriopisella sp.

1 LWL coarse sand, one specimen only. 4 LWL { MWL medium sand,
rare.
Harpinia crenulata Boeck.

LWL coarse sand with fine shell gravel, rare.

Distribution : Arctic Ocean, North Sea, Atlantic, Mediterranean, Bay of
Bengal.
Melita sp.

5 LWL § MWL coarse sand, two specimens only.

TARDIGRADA

Four species of tardigrades were encountered in the beach sands and
surprisingly all of them are previously reported from the European waters,
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All the species are new records for India. The forms occurred in medium
sands near the mid-water level in the deep layers associated with low oxygen
content.

Batillipes carnonensis Fize, 1957,

MWL medium sand 25 cm below surface, common. Often collected in
association with Stygarctus bradypus.
Distribution : Mediterranean, Bay of Bengal.

Batillipes pennaki Marcus, 1946,

1 MWL medium sand 30 ecm below surface, three specimens only.
Distribution : Atlantic, Bay of Bengal.

Halechiniscus remanes Schulz, 1955.

4, MWL medium sand 30 cm below surface, two specimens only.
Distribution : Mediterranean, Atlantic, Bay of Bengal.

Stygarctus bradypus Schulz, 1951.

MWL medium sand 25 em below surface, common,
Distribution : Baltic, North Sea, Atlantic, Bay of Bengal.

ACARINA
Sixteen species of Halacaridae were collected from the beach sands, all the
forms being new for the Indian coast. There is a predominance of Copido-
gnathus species characteristic of the tropical halacarid fauna (cf. Newell 1947).
Most of the forms occurred throughout the intertidal with a slight numerical
abundance between the low- and the mid-water levels, showing preference for
substrates with coarse particle size.

Acarochelopodia delamares Angelier, 1954.

4 MWL coarse and medium sand 20 cm below surface, rare.
Distribution : Mediterranean, Atlantic, Bay of Bengal.

Actacarus pygmaeus Schulz, 1936,

LWL 1 MWL coarse and medium sand, rare.
Distribution : Baltic, Mediterranean, Bay of Bengal.

Agauopsis brevipalpus (Trouessart 1889).

2 LWL $ MWL coarse and medium sand 20 ecm below surface, few speci-
mens only. )
Distribution : Atlantic, Mediterranean, Pacific, Bay of Bengal.

Copidognathus fabriciusi Lohmann, 1889.

1 LWL coarse sand with fine shell gravel, two specimens only.
Distribution : Baltic, Atlantic, Mediterranean, Black Sea, Bay of Bengal.
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Copidognathus sp.
LWL { HWL coarse and medium sand, frequent.

Copidognathus sp.
LWL } MWL coarse sand, occasional. MWL } HWL medium sand, rare.

Copidognathus sp.
1, 3 LWL coarse sand, rare. 2, 4, 5 LWL 1 MWL coarse sand, frequent.

Copidognathus sp.
3, 5 LWL } MWL coarse sand, occasional. 4 LWL coarse sand, rare.

Halacarus anomalus Trouessart, 1894.
LWL } HWL coarse and medium sand, common.
Distribution : Baltic, Atlantic, Mediterranean, Bay of Bengal.
Halacarus subterraneus Schulz, 1933,
MWL coarse and medium sand 20 em below surface, occasional.
Distribution : Baltic, North Sea, Bay of Bengal.
Holacarus sp.
LWL } HWL coarse and medium sand, common.

Rhombognathus sp.
LWL 4 HWL coarse and medium sand, common.

Scaptognathus Hallezi Trouessart, 1894.
LWL { HWL coarse and medium sand, frequent.
Distribution : Atlantic, Bay of Bengal.
Simognathus sculptus (Brady 1875).

LWL } HWL coarse and medium sand, common,
Distribution : North Sea, Atlantic, Bay of Bengal.

COLLEMBOLA

Small numbers of the Collembola were often encountered in the beach
sands. Some of the forms were regular in their occurrence while others
appeared accidental in the environment. Species of Anurida and Archisotoma
penetrated the deeper layers of the intertidal while others were more or less
restricted to the surface layers of the damp sand.

Anurida sp.
LWL { HWL coarse and medium sand, occasional.

Avrchisotoma sp.
LWL } HWL coarse and medium sand, rare.
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Isotoma sp.
MWL { HWL surface layers of fine and medium sand, occasional.

Isotoma sp.
MWL medium sand, rare.

Tullbergia sp.
MWL { HWL fine and medium sand, occasional.

Morrusca

Five species of the group were collected during the survey. All the
species are previously unknown from India. The forms occurred in coarse
sands between the low- and the mid-water levels.

Hedylopsis suecica Odhner, 1937,

2 LWL } MWL coarse sand 20 cm below surface, rare.
Distribution : Sweden, Mediterranean, Bay of Bengal.

Microhedyle sp.
LWL coarse sand with fine shell gravel, frequent.

Pseudovermis salamandrops Bois-Reymond Marcus, 1953.
2 LWL coarse sand 20 em below surface, rare. 5 LWL } MWL coarse

sand, rare.
Distribution : Brazil, Bay of Bengal.

Rhodope sp.
1 LWL coarse sand 25 cm below surface, one specimen only.

Unela odhneri (Delamare) Marcus, 1955.

LWL } MWL coarse sand 10 cm below surface, frequent.
Distribution : Mediterranean, Bay of Bengal.

EcHINODERMATA

The holothurian Leptosynapta minuia Becher (1906) is the only species so
far known to inhabit the marine interstitial environment., A few specimens
of a new interstitial holothurian were collected at Lawson’s Bay in coarse
and medium sand 15 cm below surface between the low- and the mid-water
levels. The description of the species will form the subject of a separate
paper.

GENERAL REMARKS

The climate at Waltair is nearly equable throughout the year. The
coast is interspersed with shingles and rocks covered with algae near the
low-water mark, The temperature of the surface water varies from 24° to
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30°C. The salinity is highly fluctuating owing to the influx of large quan-
tities of river waters during the monsoons and the prevailing currents. Tt is
as low as 20°/,, during October, whereas during the summer months it is more
steady and may be as high as 35°,. The physico-chemical conditions in the
sand vary at the different intertidal and vertical levels of the beach (Ganapati
and Rao 1962). The marked fluctuations in the salinity of the interstitial
waters on this coast indicate that the fauna is predominantly euryhaline.

The bulk of the beach sands fall under the category of medium sand and
the particles are mostly angular in shape providing adequate interstices for the
fauna. A general decrease in grain size is seen from the low-water level to
the high-water level. The majority of the larger and predatory species occur
in coarse sands near the low-water level and the smaller ones in medium sands
towards the mid-water level. The maximum concentration of the fauna is
found near the mid-water level in the deeper layers of the medium sands
where perhaps they find the optimum biotic and climatic conditions. Life is
quite poor or scarce in sands of fine texture due to the absence of adequate
interstices in addition to other unfavourable conditions. The factors in-
fluencing the density and distribution of the fauna are not sufficiently clear
as several of them appear to operate together to produce a combined effect.
The texture of the substrate, temperature, moisturé and food, however,
appear to be the prime factors wffecting the intertidal distribution of these
organisms,

The interstitial populations possess varying degrees of adaptability and
it is their power of adaptation which largely determines their preference to
colonize and thrive in a particular level of the beach. Among the different
groups, the ciliates, nematodes, gastrotrichs, oligochaetes and acarines seem
best adapted to the varying environmental conditions as evident by their
occurrence at all the intertidal and vertical levels of the beach. In the present
survey, the majority of the animals occurred at all the stations along the
coast while a few appeared to be restricted in their distribution.

An average percentage composition of the density of the different groups
in the beach sands is given below. The density of Protozoa could not be
correctly assessed owing to their large number, small size and the difficulty of
preservation and enumeration. The sign -} represents less than 19,

Group Percentage
Protozoa ?
Coelenterata .. 2
Turbellaria .. 9
Nematoda .. .. 11
Gastrotricha .. 14

Kinorhyncha .. )
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Group Percentage
Nemertinea
Rotifera
Archiannelida
Polychaeta
Oligochaeta
Ostracoda .
Copepoda .. . 2
Isopoda
Amphipoda
Tardigrada
Acarina
Collembola, ..
Mollusca
Echinodermata

e o o

+ = F oo+

Owing to the gregarious habit of the majority of these organisms, the
variety of animals found in a 20 cc. sand sample varied considerably from
time to time. Thus, in some sand samples analysed the faunistic composition
mainly consisted of a large number of individuals of a single species although
in others a variety of different species was found. The density-size relation-
ship of the populations supports Elton’s (1927) concept of ‘the pyramid of
numbers’. -

In the course of observation for the past six years, more than 400
interstitial species belonging to the various groups were encountered on this
coast. Among them about 209, occurred in sufficiently large numbers while the
rest were numerically small. The occurrence of certain species was so rare that
they have been encountered only once or twice during the entire period of
study. It is also probable that many more species still remain to be dis-
covered with a more intensive survey.
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