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FOREWORD

The Hugli-Matla estuary was one of the earliest area of investigation by the founder-director
of Zoological Survey of India, Dr. Thomas Nelson Annandale. The studies carried out in early part
of this century has remained a pioneering work in this largest estuarine ecosystem in India.
Scientists of ZSI have once again paid deserving attention to this unique productive and dynamic
system which undoubtedly has undergone changes due to unprecedented human activities in the
region. The results of this five year long study (1984-1989) updated and now presented in the
present volume would provide a most comprehensive profile of biotic resources of this system,
their diversity, changes. As many as 1498 species out of 1,26,000 species of platns and animals
recorded from India find place in the estuarine system; some groups of aquatic fauna from the major
components i.e. Crustacea (182 species), Insecta (162 species), fishes (156 species), Mollusca (130
species) dominate the system. It is well known that Hugli-Matla estuary plays a significant role in
economy of Southern Bengal specially both for fin-fishes and shell fisheries activities. These
resources particularly dealt in this present document would help the management authorities for
designing an appropriate management strategy.

A.K. Ghosh
Calcutta Director

June, 1995 Zoological Survey of India
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A FAUNAL APPRAISAL OF HUGLI-MATLA ESTUARINE COMPLEX

N.V.SUBBA RAO

Emeritus Scientist
Zoological Survey of India, Calcutta—100 020

INTRODUCTION

India is gifted with a large coast line and vast stretches of coastal wetlands. Estuaries and
back waters, which also include mangroves, mud flats, bays etc. extend over a large part of the
coasts. There are fourteen major and a number of small and minor rivers opening either into Bay of
Bengal or Arabian Sea. Except four all the major rivers open into the former and form estuaries at
their confluences. It has been estimated that out of a total area of 19.25 lac sq. hectares of
estuaries, 13.25 lac sq. hectares are on the east coast. The coast has the largest estuary formed by
the rivers Ganges and Brahmaputra and criss-crossed by a number of small rivers. The Gangetic
delta is the biggest of its kind in the world and stretches over an area of about 20,000 sq. km., the
major part of which however, is in Bangladesh. The Ganges and its associated rivers open through
several estuaries known as Hugli-Matla estuarine complex. Haribhanga, Matla, Thakuran,
Saptamukhi, Muriganga etc. have a north-south course leading to the sea. Kalindi, Raimangal
Baratala etc. travel through Sunderbans and join the complex. The silt and loam carried by these
rivers were deposited on the salt marsh eventually leading to the unique mosaic of 104 islands, of
which 54 are inhabited. Silation has been a continuous process which leads to the formation of
new islands and New Moore island was one such recent addition. The uniqueness of the estuarine
complex is the formation of Sunderbans with 5316 sq. km. of flat land and 4264 sq. km. of forest
cover; the latter includes 2109 sq. km. of mangroves. The estuarine complex which is a
culmination of the interaction of land, sea and freshwater offers diverse specialized habitats such as
mangroves, pon-vegetated mudflats, intertidal zone, reclaimed areas etc.

The Hugli-Matla estuaries, especially Sunderbans have been the focus of several
investigations. A cursory glance into published literature revealed that there were a total of about-
1300 titles dealing with various aspects of estuary (Nandi & Misra, 1987 listed 1191 references on
the subject). The first publication was more than a centuary old and some of the reports of fauna
were published at the end of the last centuary. Major part of the previous investigations had
concentrated more on hydrological, physico-chemical and fishery characteristics of the Hugli
estuary. Although there are a number of recent comprehensive reports (Mandal and Nandi, 1989.
Anonymous, 1987) inventorying of biodiversity and monitoring of the changes were not very
convincing. Taxonomic distinctivness, endemicity or rarity of inverte brate faunal components in
the estuary were not much highlighted. Even the sampling was carried out at selected or easily
accessible localities. In order to collect data on some of these aspects not covered hitherto and to
draw attention to lesser known taxa the Zoological Survey of India carried out faunistic surveys in
different parts of estuarine complex, from 1984 to 1989. The findings of various subject specialists
are presented in separate papers. Since these papers do not cover all the known taxonomic groups a
brief resume on the zoology of estuaries is given incorporating the available data on the
biodiversity. A brief account of the estuarine environment based on the published data also is given
to make the picture complete.
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Ecosystem Characteristics

The Hugli-Matla estuary is a tide-dominated delta, which has a funnel shape. Tides facilitate
transportation of sediment, replenishment of nutrients, flushing out of wastes and mixing of fresh
and salt waters. The tides are semidiurnal with two high and two low tides in a day. The tides are
unequal, varying in time and range-depending on the location of a place in the estuary.

The estuary is characterised by strong tides (5 to 7 m amplitide) during summer season from
February to May and during prewinter season, and relatively weaker tides during the winter
months. This corressponds to the rising of mean sea level at the Hugli mouth in February,
reaching a peak by September and falling down by winter months. Tidal influence is seen in the
estuary up to 290 km. from the sea face. The tides create an important intertidal zone, which
harbour characteristic biota. The intertidal zone has silt flats offen mixed with mud to varying
degrees.

Tides have strong influence -on water quality parameterss. In addition to tides, water
movement is caused by surface and bottom currents. The latter carry plankton upstream and also
maintain salinity gradients. The circulation of water is of importance in maintaining populations
of sessile or sedentary benthic organisms, majority of which have planktonic dispersal stages.
Tides also help in transporting some of the euryhaline marine organisms from the sea into the
estuary.

Salinity is an important factor which influences the distribution and biology of living
organisms. It is very much influenced by tides and is highly variable, ranging from 3.6 % to
32.77% depending on the place and season. It was observed that there was no well defined saline
water at the bottom. In comparison the fluctuations in temperature (between 21.7° ¢ and 32.2° ¢)
and pH ( 7.9 and 8.3) of water are modest. The latest investigations had recorded 14.0° ¢ and 34.0°¢
as the average minimum and maximum temperatures of water resspectively. The range of pH
varied from 7.35 to 8.40 in the region between Budge Budge and Bakkhali. There had been a fall in
temperature and increase in pH in the downstreaam direction (Sen et. al., 1994).

The depth and width of the esturay also varied with the place and season, depending on the
influx of freshwater and distance from the sea. The maximum breadth and depth recorded at
Diamond Harbour were 4.65 km and 28.0 m (during monsoon) respectively, while the same
measurements were reduced to 0.75 km and 16.0 m respectively at Calcutta (Kidderpore). The most
upstream area coming under saline influence is Barrackpore and here the breadth and depth were
0.54 km. and 18.0 m respectively (Bose, 1956) The average depth of the estuary measures about
2.8 m (at 200 km. up stream) and 8.3 m at sea face (Sen et al., 1994).

The turbidity was very high during monsoon months (25.00 ppm) but very low (25 ppm)
during winter season. The estuarine ecosystem with its variable physico-chemical and hydrological
characteristics is constantly under a flux. Thesevariable factors restrict the movement of organisms
and only those which could adapt to these conditions can survive in the estuary. A somewhat near
stable conditions prevail during the period from February to June in the Hugli estuary. In the
Matla esutary the fluctuations in physico-chemical characters are less pronounced. About a
hundred years ago Matla was connected to the Hugli river by Bidhyadhari, which is totally dried up
now leaving the former as a tidal river.

Regions of the Estuary

As mentioned above the conditions in the HugliMatla estuarine complex are not uniform
throughout. Based on the physico-chemical and hydrological parameters the estuary has been
divided into five zones as given below:

Zonc 1: Upper Zone-Nabadwip to Konnagar
Zonc II: Middle Zone or Gradient Zone-Konnagar to Diamond Harbour.
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Table I

Species Richness of Different Organisms in the Estuary

Name of the Kingdom/ Phylum No. of No. of Remarks
families species
Bacteria 22
Algae 16
Fungi 184
Plants 31 . 69
Protista . 43+11 Parasitic + freeliving
Animalia
Porifera 1 1
Chnidaria 15 24 5 species based on old
records
Ctenophora 2 2
Platyhelminthes 13 Parasitic
Nemathelminthes 67 Freeliving
Nemerteans 2
Annelida 20 78 6 spp oligochaetes + 3
spp of leeches
Rotifera 2 4
Mollusca 57 130
Echiura 1 4
Sipuncula 1 1
Ectoprocta 1 3
Arthropoda
Crustacea 31 182
Insecta — 162 Majority terrestrial, a few
freshwater and estuarine
Merostomota 1 2
Arachnida 33
Chaetognatha e 4
Echinodermata 10 20 6 from the estuary, rest
from sandheads.
Hemichordata
Chordata . 1 Endemic
Pisces 55 156 42 .intertidal benthic
Amphibia 5 None from the river-
Reptilia 56 23 Agquatic Mostly
based on old records.
Aves 62 163 30 species in the lower
reaches
Mammalia 40 11 Aquatic + terrestrial
Total for the estuary 1498
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Zone III : Lower or Marine Zone—Diamond Harbour to the mouth of the estuary, entire lower
Sunderban

Zone IV : River Rupnaraian a tributary of Hugli

Zone V : River Matla

Taxonomic Diversity

Biodiversity of the estuary consists of terrestrial, freshwater and marine communities. The
islands and reclaimed areas have been colonized by terrestrial insects, spiders, oligochaets and
vertebrates. The freshwater forms include molluscs, insects, crustaceans and amphibians.
Seventeen animal phyla have their representatives in the estuary. Some of the phyla are dealt in
the subsequent papers. After going through the available literature (Anonymous, 1987; Mandal and
Nandi, 1989) and the papers by subject specialists in this volume an analysis of the numerical
abundance of species in the estuary is presented in the table.

A study of the literature revealed that sampling has not been uniform for all the groups.
Further some of the data has not been critically analysed. The data on parasitic groups, Arthropoda,
Reptilia and mammals have to be reinforced with more sampling and needs critical evaluation by
concerned specialists. The available data indicates that a total of (of all living organisms) 1498
species were reported from different parts of the estuary. Fauna with a total of 1267 species has the
maximum component, and by excluding terrestrial and freshwater species (about 300 Nos.) it is
seen that aquatic fauna of the estuary constitute 76.3 per cent of the total faunal species known.

The fauna is not uniformly distributed throughout the estuary. From the data presented in
this volume it is seen that maximum number of species prefer Zones III and V. Out of a total of
69 species of polychaetes 53 species were reported from Zone III. About 83 species of the total
(130 Nos.) molluscan species occur in Zones III (58spp) and V (74 spp). Some of the groups
represented by benthic forms, such as Echiura, Sipuncula, Echinodermata, intertidal benthic fishes
are restricted to those two Zones of the estrery

Faunistic Profile of the Estuary

Estuarine fauna fall under two broad categories, resident and non-resident. The former
include mainly a number of invertebrates such as molluscs, polychaets, crustaceans and a few
vertebrates. Majority of them are detritus feeders and many have significant roles in the process of
detritus formation. Meiofauna, peanut worms, crabs etc. assist in the formation of detritus. As
detritus feeders these animals are conditioned by the abvailability of suitable substrate and hence
these are abundant where the conditions are favourable. Non-resident forms are mostly planktonic
or nektonic. Some of these animals spend their lives in the esturary either as adults or as
juveniles. Biological and physiological adaptations of many species in ‘the esturary are worth
investigating.

The document is mainly aimed at presenting an inventory of the less known groups of
animals. There are papers on the ecology and pollution in the Hugli estuary (Khan), on groups
such as Cnidaria, Mollusca, Annelida (Polychaeta), Crustacea, Echinodermata, intertidal fishes,
Amphibia and Reptilia. Some are exhaustive treatments, at least those on Mollusca and
Polychaeta, while others are useful inventories. In order to present a total faunistic profile
information has been culled from other published data and no claim is made to its originality.

Vertebrates : In general there are only a few aquatic species which have adapted to
estuarine life. There are certain euryhaline species which migrate into the estuary.

Eleven species of mammals were recorded from the estuary (Agrawal, 1991). Out of the
three species of fishing cats, two, namely Lutra perspicillata and Aonyx cinerea were recorded
from Salt lakes, near Calcutta and the former also from Sundarbans. The Irawaddly dolphin,
Orcaella brevirostris, the Black finless porpoise, Neophocaena phocaenoides and the Indian pilot
whale, Globicephalus indicus ( = G. macrorhyncha ) were reported to ascend the river along with
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the tides. These reports were more than a centuary old and were not substantiated by recent records.
Annandale (1922) mentioned O. brevirostris as the only euryhaline mammal of the gangetic delta.

Gangetic dolphin, Platanista gangetica , the relict fauna of the Ganges often wanders into
the estuary. Jones (1982) estimated a populition of about 3000 to 3500 in the Gangetic delta
network above the region of saline influence. Gangetic dolphin was sighted in the upper reaches
near Balykhal and locally more at Nabadwip. The stretch of Hugli river near Nabadwip is an
important area from the conservation point of view of species. The latest reports put the
population of Gangetic dolphin around 1500 below Brijghat and up to the estuary.

The rest of the species were whales and were reported a centuary ago. A total of 29 species
of terrestrial mammals, including Bengal tiger, were reported from the area. These were reported
from the reclaimed part of the estuary and a few from sunderbans (Mukherjee, 1975).

Estuary is dominated by invertebrate communities. These form a rich source of food
material for birds. A total of about 163 species of birds have been listed (Mandal and Nandi, 1989),
of which there are 110 residents and 53 migratory birds. A number of birds which nest in colonies,
such as herons, egrets, storks, ibises, cormorants etc. find Sundarbans an ideal place for living and
breeding. A natural bird sanctuary, Pakhirala at Saznakhali is a significant biodiversity spot
(Mukherjee 1975).

The table shows the occurrence of 56 species of reptiles. The aquatic component consists of
23 species of turtles, snakes and a species of crocodile. Batagur baska, common batagur and
Crocodiles porosus, estuarine crocodile are two important species of the estuary. Among aquatic
forms there are more freshwater species. There are no estuarine amphibians and the species
reported are common species enjoying wide distribution.

Fish fauna and fisheries of the estuary have been extensively and intensively studied. The
fishes of the delta include freshwater, estuarine and marine species, contributing to important
fisheries. There is no ’resident’ species which contribute to commercial fishery. Many of the
marine species migrate to the estuary. There are a few species (gobiids, blennids and eels) which
are typical to the estutary. Eels live as adults in the estuary and migrate to sea for breeding. Some
of the gobiids have almost adapted to terrestrial life, e.g. Periophthalmodan schlosseri.

Talwar (1991) listed 31 species of rays sharks etc. from the Gangetic delta. Thread fins and
cat fishes seaonally ascend the river for spawning in the freswater zone of the estuary. There used
to be viable fishery in the estuary till two decades ago. Sunderbans account for about 70-80 per
cent of the total estimated landing (Gopalakrishnan, 1973). Hilsa occupies a prominent place in
estuary. A complete failure of Hilsa fishery had been reported during 1959-1960 (Gopalakrishnan,
1973). As per the available fish data Hilsa catch has gone down by 50 % within last 15 years.
Once the river stretch between Kalyani and Tribeni yielded good catches of Hilsa (Bilgrami, 1994)

The most significant discovery from the estuary has been the occurence of Sacoglossus sp.
Invertebrates

Chnidaria : It includes mainly marine species, a few of which may be carried into the estuary. The
report in this volume includes 15 species, of which five are on the basis of old collections. There
are seven new records Moerisia gangetica was endemic to the estuary but its present occurrence
in the estuary is not confirmed by any fresh collections. According to old reports (Annandale,
1922), Eirene menoni (mentioned as Campanulina ceylonensis Browne) occured in large
numbers in April in the outskirts of Calcutta. Their abundance continued till monsoon. Although
not in abundance the species occurs even at present as evidenced by collections from Ballykhal at
Uttarpara, near Calcutta.

Annandale (1922) mentioned the occurrence of three species of sea anemones and all of them
figure in the recent reports also. Edwarsia jonesi Seshiya and Cuttress (Mandal & Nandi, 1989)



6 Estuarine Ecosystem Series, Part 2

was an addition. Phytocoetes gangeticus (Annanddle) is endemic in Gangetic delta, while
Pelocoetes exul (Annandale) is resticted to east coast of India. Diadumene schilleriana 1is
common to Gangetic and Irawaeddy deltas.

Annandale (1922) further reported three genera of Hydrozoa, namely Dicyclocoryne
filamentosa, Annulella gemmata and a medusoid form Asenathia sp. Although the position of
thesc three species in the estuary at present is not known there has been an addition of one species
to the list, Halammdhydra sagarensis Rao and Misra.

Mollusca : It is abundantly represented in the estuary. A very detailed analysis of
distribution of species in the estuary, comparison with other Indian estuaries and other relevant data
arc presented by Subba Rao et al. (in this volume).

Molluscas were observed to have high rate of endemism (abour 40%) in the Indian estuaries.
There are a few spccies restricted to Hugli - Matla estuary. These are: Neritina smithi, Larina
burmana, Scaphula deltae, Novaculina gangetica, Tanysiphan rivalis. The species Larina burmana,
and Tanysiphon rivalis were reported from the Irawaddy delta beside this estuary.

Annandale (1922) categorised two genera, Novaculina and Scaphula as the relict fauna of
the river Ganga and mentioned their occurence in the middle reaches of the river. He had also
reported only one curyhaline species, Cuthona annandalei, an opisthobranch from the estuary. But
our obscrvations had shown that at present the two bivalve genera Scuphula and Novaculina are
restricted to the lower estuary and opisthobranchs are fairly common. The most significant part of
our study has been the collection of cephalopords in the Matla river. These species are definitely
recent additions to the fauna of the estuary.

At the family level it is seen that at least 12 families have thier representation in this
estuary and do not occur in other estuaries of the Indo Pacific. Many of the bivalve species are
typical to the estuary and do not occur in other Indian estuaries. One notable absence in this
estuary is Terebralia palustris, which occurs in other estuaries. In general, the malaco fauna of the
Gangetic delta has certain similarities to that of Irawaddy delta.

Annelida : These are primarily represented by polychaetes, which are abundant in the
estuary. A few species of oligochaetes were reported from the upper reaches. An exhaustive account
of the polychaete fauna in the estuary is given separately by Misra (in this volume). A significant
aspect of the polychaete fauna is the presence of 18 species (out of a total 69 species) which are
endermic in India. Two species, namely Asychis gangeticus and Sabellaria pectinata are restricted
cndemic in the estuary. The former species. however. could not be collected in the recent surveys.
Pseudopolydora kempi, another endemic species, is not represented by fresh collections. On the
contrary some of the species, whose type locality was outskirts of Calcutta, were collected during
recent surveys from other parts of the estuary. Namalycastis indica and Neanthus chingrighattentis,
a species endemic in India are of common occurence in the estuary. Eteone barantocla, another
endemic species is now reported from Ganga Sagar.

Capitella capitata, Ceratonereis sp. Minuspio cirrifera reported from the zone 1, between
Bally to Bandel, are potential bioindicator specics. Mastobrarchus cf indias which is abundant in
the areas with sewage pollution is another possible bioindicator species. Besides, three species of
oligochaetes, namely Tubifex sp, Aulodrilus sp and Branchiura sowerbyi were also identified to be
bioindicators (Datta 1991).

Crustacea : Species richness of Crustacea in the estuary is very much in evidence as these
occupy all possible habitats. Of the total species reported, about 44 percent are planktonic forms.
Among benthic forms crabs are abundant in the estuary and are represented by about 77 species.
Six spccies of the family Portunidae arc commercially important and provide livelihood for a
nimbcr of fishermen in the Sunderbans (Nandi & Pramanik, 1994). About 21 species of shrimps
and prawns are reported from the estuary. Penaeus monodon, tiger prawn and Penaeus indica,
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Indian white shrimp are commercially important and the juveniles are found abundantly in the
estuary with peak periods during March to June.

The following species are endemic in the estuary. Tympanomerus stapletoni de Mann,
Tympanomerus gangeticus and Carionosquilla multicarinata (White).

Echinodermata : these are strictly marine animals, but some of the species may develop
tissue tolerance and may penetrate into estuaries. It is interesting to note that except crinoids all
the other clases have been equally represented in the estuary. It is perhaps the first authentic report
on the status of echinoderms in the estuary. Five species of echinoids were collected from near the
mouth of the river in 1885 and 1908, but there were no subsequent records. Out of six species of
brittle stars three were from the Sand Heads and the rest were from Matla. One of the species,
Ophiactis delagoa occurs also in the Hugli. Of the five species of holothuroids supposed to occur
in the estuary three were based on old reports and not substantiated by any recent collections. Two
of these species, namely Stolus rapax and Thorsonia investigatoris are endemic in Bengal coast and
the latter is common on Digha coast. Two species, which may be considered euryhaline are
Synaptula recta and Labidoplax sp. The former, which is abundant in Matla and Thakuran rivers,
has a Indo-West Pacific distribution. Four species of star fishes were reported. Only Astropecten
indiceus, a common star fish was collected from Kishori Mohanpur and Prentice Island and the rest
were from Sand Heads.

Echiura and Sipuncula : Three species, which are endemic in India, occur in the estuary.
Anelassorhynchus branchiorynchus was hitherto known from two localities in Sunderbans. Haldar
(in this volume) collected it from a number of localities and the species seems to be common in
the estuary. The only species of Sipuncula is a Indo-West Pacific species and occurs in Zones III &
V of the estuary.

Chaetognatha : Another typically marine group is represented by two species in the estuary.
During premonsoon the species of chaetognatha penetrate up to middle reaches of Zones IIl and V
as the salinity was high at that time.

Pollution

There have been several studies on the pollution in the estuary. The estuary has a thickly
populated urban and highly industrialized centres of hinterland, such as Calcutta metropolis and
Haldia Complex. These centres generate domestic/municipal sewage and industrial effluents, which
find their way into the sea. The agricultural run off also add to the pollution load. The existence of
port and shipping through the estuary further complicates the situation in the Hugli-Matla
estuarine complex. There are a number of small and large industries on the banks of the river
Hugli. The number of industries varied between 40 and 215 (PI. see Khan in this publication). The
industries, which may cause pollution from point sources include paper, textiles, chemicals,
pharmaceuticals, plastics, shellac, food, leather, jute, pesticides, oil etc. The studies have revealed
‘that domestic/municipal sewage contribute maximum (68°95%) pollution to the estuary. The
impact of pollution on biota was seen at short distance below the outfall but overall there has been
a poor biological quality of the estuary near industries indicating a general deterioration in the
ecological conditions. Zone III and IV of Hugli-Matla estuarine complex was found to be relatively
free from pollution stress. Khan (in three papers) presents the pollution scenario in the estuary.

Heavy metals are the normal constituents in the marine and estuarine environment.
Pollution of Hugli estuary with trace metals has been on the rise (Mitra et al, 1994). Sedentary
organisms are adversely affected by the trace metal pollution. Bio-accumulation of trace metals in
the tissues of benthic molluscs has been investigated (Mitra and Choudhury, 1993). Some of these
organisms (Nerita articulata, Littorina undulata, Cymia la‘cera, Columbella sp. and Crassostrea
cucullata investigated and other species of molluscs) may turn out to be indicator species, which
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may be useful in biological monitoring of the estuary. The authors (Mitra and Choudhury, 1993)
have suggested Crassostrea cucullata and Balanus sp as useful organisms in monitoring the
ecological conditions of the estuary. The former occurs in saline zone of the estuary, whereas the
latter can survive under fluctuating physico-chemical conditions. It survives even in the upper
reaches of the estuary where the salinity falls to 0.8% during monsoon and in the mouth of the
estuary with salinity ranging 28%. during premonsoon period. Overall it was observed that Cymia
lacera and Crossostrea cucullata contained higher concentrations of Zn, Cu, Mn in their tissues
than other molluscs during monsoon period.
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INTRODUCTION

Medusae, commonly known as jelly fish, are the inhabitants of marine and estuarine waters
and even found in freshwater bodies like rivers, lakes and ponds. They possess a feeble power of
movement and as a result they are easily drifted by watermasses.

Medusae of the Indian coast have received a considerable attention over few decades and as a
result 125 species under 82 genera have been recorded so far. Comparatively little is known about
the estuarine forms. Previous knowledge of the medusoid fauna of the Ganges estuary largely based
on small collections which appeared in the works of Annandale (1907, 1915), Rao (1931) and
Kramp (1958). As a result 8 species under 8 genera are so far reported from this estuary. The
present work, pursuded in connection with zooplankton study, contributes knowledge on the
distribution of the medusae and further records of the rarer species. Out of the 16 species under 15
genera 7 species under 7 genera are reported for the first time from this estuary. The paper deals
with the diagnostic characters of the genus-and species and their distribution. In short, morphology
and terminology of the group are described.

MORPHOLOGY AND TERMINOLOGY

The basic structure of the medusa may be summarised as follows, the terms in italics are
used in the description of the species.

Umbrella : The main body of the medusa consists of gelatinous part
Exumbrellar surface : Outer convex surface of the umbrella

Subumbrellar surface : Inner concave surface of the umbrella

Subumbrellar cavity : The cavity bounded by the subumbrellar surface

Umbrellar margin . The marginal edge of the umbrella
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Distribution of meduase in the Hugli-Matla estuarine area
Bougainvillia fulva—67 (mouth of Mooriganga river), 66 (Jambudweep) ;
Obelia sp.—66 (Jambudweep), 29 (Jharkhali), 24 (Gosaba) ;
.Blackfordia virginica—70 (Salt Lake near Calcutta) ;
Octophillucium indicum—67 (month of Mooriganga river), 66 (Off Jambudweep) ;
Eirene ceylonesis—29 (Jharkhali) ;

E. menoni—71 (Shyambazar khal), 69 (Kachuberia), 25 (Patikhali, Haldia), 24 (Gosaba), 20
(Sibgang, Gadiwara), 18 (Diamond Harbour), 5 (Baallykhal) ;

7. Aequorea pensilis—21 (Gangasagar) ;

AN O

8. Meoerisia gangetica—71 (Shyambazar khal near Calcutta) ;
9. Limnocnida indica—33 (Kaalna, Bardhaman), 17 (Bandel near Chunchura) ;
10. Liguiope Tetraaphylla—69 (Kachuberia), 29 (Jharkhali), 24 (Gosaba) ;
11. Taamoya gargantua—=65 (Sandheads) ;
12. Atolla wyvillei—65 (Off Gangetic delta) ;
13. Cassiopea andromeda—o65 (Sandheads) ;

14. Netrostoma typhlédendrium—68 (Prentice Island), 53 (Port Canning), 32 (Maynapgra khal near
Kakdwip).
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Stomach Hanging hollow structure from the centre of the subumbrellar
surface

Mouth Distal terminal opening of stomach

Radial canals From the stomach just beneath the subumbrellar surface four hollow
canals running along the radii to join another hollow canal

Ring canal ;A continuous hollow circular canal running round the marginal edge
of the subumbrella and receiving the radial canals

Marginal tentacle : Contractile in nature, placed on the umbrellar margin, at each of the
four points where a radial’canal joining the ring canal and used for
capture of prey

Cirni : Small tentacular-like organs situated on the umbrellar margin
between the true marginal tentacles but much smaller and solid in
contrast to former

Velum : The opening of the subumbrellar cavity can be partially closed by a
continuous horizontal shelf situated just inside the umbrellar margin

Gonads : Situated on the walls of the stomach or on the radial canals and of
considerable value as classificatory characters. When situated on
stomach the form and its position are valuable characters for purpose
of classification

Ocelli : A kind of sense organ situated on the basal bulb of marginal
tentacles and acting as organs of light receptor

Statocysts : Situtated in the velum just where former joining margin of the
umbrella, possibly organs of orientation and of great value for
classificatory purposes

COLLECTION AND PRESERVATION

The most usual method of collectifng medusae is with the ordinary plankton net, a conical
net like that of a butterfly net, which is towed through water and filters off the planktonic
organisms. Medusae are delicate organisms and in order to collect them with least damage it is
always advisable to use a tow-net which has an enamelled or galvanised bucket at its end. The
medusae will be still in water when the net be lifted from water. Then the medusae are required to
be placed in finger bowl of clean water. It is not usually necessary to use any narcotising reagents
to preserve the specimens in a fully expanded condition. Strong formalin may be squirrted in by a
pipette in the bowl containing actively swimming medusae and it is essential to keep the water and
the medusae moving well stirred. The process should be continued untill the medusae show no
spontaneous movements. Alcohol as a preservative should not be used as it causes shfinkage and
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contraction of specimens and further it renders the tissue of the medusae extremely brittle. For final
preservation 5% formalin is recommended.

LIST OF SPECIES KNOWN FROM THE STUDY AREA

SYSTEMATIC ACCOUNT
Phylum : CNIDARIA
Class : HYDROZOA
Order A : ANTHOMEDUSAE
Family I  : BOUGAINVILLIIDAE
Genus 1. : Bougai'nvillia Lesson, 1836

* 1. Bougainvillia fulva Agassiz & Mayer, 1899

Order B : LEPTOMEDUSAE
Family 1I CAMPANULARIIDAE
Genus 2. : Obelia Peron & Lesueur, 1809

* 2. Obelia sp.

Family I : EUCOPIDAE
Genus 3. Blackfordia Mayer, 1910

3. Blackfordia virginica Mayer, 1910

Family IV : PHIALUCIIDAE
Genus 4. Octophialucium Kramp, 1955

* 4. Octophialucium indicum Kramp, 1958
Family V : EIRENIDAE
Genus 5. ; Eirene Eschscholtz, 1829
* 5. Eirene ceylonensis Browne, 1905
6. Eirene menoni Kramp, 1953
Family VI : AEQUOREIDAE
Genus 6. : Aequorea Peron & Lesueur, 1809
7. Aequorea pensilis (Eschscholtz, 1829)
Order C : LIMNOMEDUSAE
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Family VII : MOERISIIDAE
Genus 7. Moerisia Boulenger, 1908

8. Moerisia gangetica Kramp, 1958

Family VIII : LIMNOCNIDIDAE
Genus 8. : Limnocnida Gunther, 1893

9. Limnocnida indica Annandale, 1912

Order D : TRACHYMEDUSAE
Family IX : GERYONIIDAE
Genus 9. Liriope Lesson, 1843

10. Liriope tetraphylla (Chamissio & Eysenhardt, 1821) .

Order E : CUBOMEDUSAE
Family- X :  CARYBDEIDAE
Genus 10. : Tamoya Muller, 1859

11. Tamoya gargantua Haeckel, 1880

Order F : CORONATAE
Family XI : ATOLLIDAE
Genus 11. : Atolla Haeckel, 1880

12. Atolla wyvillei Haeckel, 1880

Order G : RHIZOSTOMEAE
Family XII : CASSIOPEIDAE
Genus 12. Cassiopea Peron & Lesueur, 1809

13. Cassiopea andromeda (Forskal, 1775)

Family XII : CEPHEIDAE
Genus 13. :  Netrostoma L. S. Schultze, 1898

14. Netrostoma typhlodendrium Schultz, 1898

Family XIV : CATOSTYLIDAE
Genus 14. :  Acromitus Light, 1914
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15. Acromitus flagellatus (Maas, 1903)
Family XV : VERSURIGIDAE
Genus 15. :  Versuriga Kramp, 1961
16. Versuriga anadyomene (Maas, 1903)

*denotes new record from the study area

SYSTEMATIC ACCOUNT
Order A :  ANTHOMEDUSAE
Family I :  BOUGAINVILLIDAE
Genus 1. :  Bougainvillia Lesson, 1836

1836. Bougainvillia Lesson, Ann. Sci. nat. (Zool.), (2) 5 : 262.
1973. Bougainvillia : Kramp, J. mar. biol. Ass. U. K., 40 : 74.

Diagnosis : Marginal tentacles grouped in clusters placed on four radii, tentacles

of each cluster being all of one kind and similar in structure; perradials four and dichotomously
branched.

* 1. Bougainvillia fulva Agassiz & Mayer, 1899

1899. Bougainvillia fulva Agassiz & Mayer, Bull. Mus. camp. Zool. Harvard, 32 (9) : 162.
1973. Bougainvillia fulva : Fagetti, Revista Biol. mar. 15(1) : 38

Material examined : 1 ex., mouth of Mooriganga river, 27. ii. 1981; 1 ex., on way to
Jambudweep from Sagar Island, 3. iii. 1981.

Diagnosis : Bell 8-10 mm high, thick vertical sides and flatly rounded top; four radially
placed marginal tentacles with about 15-20 tentacles in each cluster and these tentacles not half as
long as bell height; radial canals four, straight and wide near the junction with stomach;
manubrium half as long4s bell height, wide at base but lacking peduncle; oral tentacles branch
dichotomously; gonads eight, two upon each interradial side.

Remarks : Common medusa in the coastal waters of India. It is for the first time reported
from this estuary. Material came in the catch during high salinity period.

Distribution : In India : West Bengal : Sagar Island (present record); Orissa (Kramp, 1958);
Visakhapatnam (Ganapati & Nagabhusanam, 1958) Tamil Nadu — Madras (Menon, 1932);
Andamans (Kramp, 1958); Kerala — Trivandrum coast (Nair, 1951). Elsewhere : Indian Ocean :



16 Estuarine Ecosystem Series, Part 2

East Africa; Seychelles; Chagos Archipelago; Mergui; Malay Archipel; Philippines; Sunda Strait;
China; Palao Island.

Order B. LEPTOMEDUSAE
Family II. CAMPANULARIIDAE
Genus 2. Obelia Peron & Lesueur, 1809

1809. Obelia Peron & Lesueur, Annu. Mus. Hist. nat., 14 : 312.

1961. Obelia : Kramp, J. mar. biol. Ass. U. K., 40 : 162.

Diagnosis : Velum reduced; marginal tentacles solid; persence of eight lithocysts (marginal
vesicles).

Remarks : Identification of species of this genus is very difficult and the species so far
described under the genus are of confusing characters.

* 2.O0belia sp.

Material examined : 1 ex., Vidya river near Gosaba Kheya ghat, 15. ix. 1984; 4 exs., Matla
river near Jharkhali, 22.ix.1984; 2 exs., Mooriganga river on way to Jambudweep, 17.xii.1987.

Diagnosis : Umbrella 2.5-4 mm wide, flat, jelly thin; velum very much reduced; stomach
short with quadrangular base and mouth with four short simple perradial lips; gonad round or oval
sac-like placed at middle of radial canals; tentacles numerous, solid, short and marginal, each
tentacle provided with basal swelling; lithocysts eight in number, adradial in position, placed
underside of basal bulb of marginal tentacles.

Remarks : The specific identification is difficult. Specimens of this genus though collected
few in numbers are found in the early part of post-monsoon in the Matla and in Vidya while in the
Mooriganga during late post-monsoon and totally absent during monsoon months. Obelia sp. is so
far mot reported from this estuary.

Family IIl. EUCOPIDAE
Genus 3. Blackfordia Mayer, 1910
1910. Blackfordia Mayer, Medusae of the world : Hydromedusae, 1 : 277.
1961. Blackfordia : Kramp, J. mar. biol. Ass. U. K., 40 : 180.

Diagnosis : Radial canals four in numbers; gastric peduncle absent; gonads completely
surrounded the radial canals; marginal tentacles numerous, hollow; marginal vesicles numerous and
closed type.
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3. Blackfordia virginica Mayer, 1910
1910. Blackfordia virginica Mayer, Medusae of the world : Hydromedusae, 1 : 277, pl. 36, figs. 3-5;
pl. 37, fig. 6.
1987. Blackfordia virginica : Kramp, Moore, J. mar. biol. Ass. U. K., 67(2) : 287-291
Material examined : 2 exs., Salt Lake, near Calcutta, 8.v.1926.

Diagnosis : Umbrella diameter varies from 4 to 11 mm and with rounded apex; tentacles 72-
88 in number, finger-shaped, diverticula from the tentacle bulbs present at base of all the tentacles;
marginal vesicle present betweeen each successive pair of tentacles; black pigment granules
adjacent to statocyst absent; stomach half as long as bell cavity and with four long lips; gonads

surround the radial canals completely and not divided by a median line on their subumbrellar
surface.

Remarks : The species is indigenous in the brackish water swamps of the Bulgarian coast of
the Black Sea. According to Theel (1935) occurrence of this species in widely separated area like
Black Sea and U.S.A. is of great surprise and to Kramp (1955) availability of this species ir this
estuary is probably due to transportation with ships. The then Salt Lake is now converted into Salt
Lake City. This species though oceanic invades in the less saline zone of the Salt Lake through
the Matla and the Vidyadhari river. The species was not found during the present investigation.

Distribution : In India : West Bengal : Salt Lake, near Calcutta (Kramp, 1958). Elsewhere :
Mediterranean Sea : Bulgarian coast of Black Sea; Atlantic Ocean : east coast of North Amcrica.

Family IV. PHIALUCIIDAE
Genus 4. Octophialucium Kramp, 1955

1906. Octocanna Mass, Rev. Suisse Zool., 14 : 90.

1955. Octophialucium Kramp, Atlantide Rep., No. 3 : 256.

1989. Octophialucium Zheng Zhong, et al., China Ocean Press, Beijing : 145
Diagnosis : Radial canals eight in numbers; ocelli absent.

Remarks : Six species are so far known under this genus, of which only two species are
recorded from the Indian coast but none from the estuarine waters.

* 4. Octophialucium indicum Kramp, 1958

1932. Octocanna polynema Menon, Bull. Madras Govt. Mus., N.S.,Nat. Hist. Sect., 3 (2) : 23, pl.3,
fig. 25.

1958. Octophialucium indicum : Kramp, Rec. Ind. Mus., 53 : 347-349, fig. 2a.
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Material examined : 2 exs., Off Jambudweep, 7.xii.1980; 1 ex., near Mooriganga mouth,
3.ii.1981.

Diagnosis : Bell diameter 5~7 mm, disc-like, thick jelly; stomach short, mouth with eight
short lips having crenulated margin; radial canals narrow, eight in number, extending almost to the
centre; gonads very short, placed near the umbrella margin; tentacles 18-20, very short and spirally
coiled; tentacle bulb conical, having prominent excretory papilla; marginal bulbs between two
successive tentacles rudimentary and of equal size; velum narrow.

Remarks : According to Kramp (1955) the medusae described by Menon (1932) as
Octocanna polynema Haeckel probably belong to Octophialucium indicum. During high salinity
period of post-monsoon this species was found in this estuary. This species is recorded for the first

time from this estuary.

Distribution : In India : West Bengal : Jambudweep and Mooriganga (present record);
Andhra Pradesh—Vizagapatnam coast (Ganapati & Nagabhusanam, 1958); Tamil Nadu — Madras
(Menon, 1932); Kerala — Trivandrum coast (Nair, 1951), Calicut (? George, 1953). Elsewhere :
Pacific Ocean : China; Indian Ocean : Burma; Mergui Archipelago.

Family V. EIRENIDAE
Genus 5. Eirene Eschscholtz, 1829

1829. Eirene Eschscholtz, System der Acalephen : 48.
1988. Eirene : Kramp, Bouillon, Indo-Malay Zool., 5(1) : 87-89
Diagnosis : Stomach small with distinct peduncle; gonads restricted to subumbrellar part of

radial canals separated from stomach; lateral or marginal cirri absent.

Remarks : Out of 6 species under this genus known from the Indian coast only one species
is so far reported from this estuary. One more is added to this list.

*5. Eirene ceylonensis Browne, 1905

190S. Irene ceylonensis Browne, Rep. Pearl Oyster Fish. Ceylon Pt.4, Suppl. Rept. No. 27 : 140,
pl.3, figs. 9-11.

1988. Eirene ceylonensis : Bouillon, Indo-Malay Zool., 5(1) : 87-99
Material examined : 2 exs., Matla river near Jharkhali, 20.ii. 1986.

Diagnosis : Bell diameter 2.5 and 4 mm; peduncle very small, narrow; gonads at the base of
peduncle; tentaces 30-32, short, more or less equal in size, with one statocyst in each.

Remarks . Specimens are young and hence characters are not so prominent as in adult. This
is the first report from this estuary.
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Distribution : In India : West Bengal : Jharkhali (present record); Andhra Pradesh —
Vizagapatnam (Kramp, 1958); Nicobars (Kramp, 1958); Kerala — Trivandrum coast (Nair, 1951);
Maharashtra — Bombay (Bal & Pradhan, 1952; Lele & Gae, 1935). Elsewhere : Indian Ocean :
Ceylon; Burma; Java Sea. Pacific Ocean : China; Philippines; Great Barrier Reef.

6. Eirene menoni Kramp, 1955

1907. Irene ceylonensis : Annandale, J. Asiat. Soc. Bengal, N.S., 3 (2) : 79, pl.2, fig. 5.

1970. Eirene menoni : vannucci, M., et al., Marine Biol., 7 : 51

Material examined : 4 exs., Shyambazar Khal, near Calcutta, 13.v. 1926; 3 exs., Hug‘fi
river near Kachuberia, 10.iii. 1980; 2 exs., Vidya river near Gosaba, 15.ix. 1984; 5 exs., Hugli

river near Diamond Harbour, 11.iii. 1985; 3 exs., Haldi river near Patikhali, 16.iii. 1985; 2 exs.,

Hugli river near Sibganj, 11.viii. 1988; 1 ex., Bally khal at Uttarpara, near Calcutta, 17.
viii. 1988.

Diagnosis : Bell diameter 4-8 mm and 1.5-3 mm high, evenly rounded; jelly thin; gastric
peduncle slender; stomach short; mouth with four prominent frilled lips; gonads somewhat sinuous
arising from base of peduncle; tentacles 38-48 in number; statocyst usually one between tentacles.

Remarks : In this species tentacles attain full size in a very short time, so in no specimen
young bulbs were seen. This is the second record of the species from this estuary.

Distribution : In India : West Bengal : Ganges estuary (Annandale, 1907), near Calcutta
(Kramp, 1958); Gosaba, Kachuberia, Haldi, Uttarpara, Diamond Harbour (present record); Orissa—
coastal area (Kramp, 1958); Tamil Nadu—Madras (Menon, 1931, 1932); Kerala — Trivandrum
(Nair, 1951). Elsewhere : Pacific Ocean : China; N. E. Australia.

Family VI. AEQUOREIDAE

Genus 6. Aequorea Peron & Lesueur, 1809

1809. Aequorea Peron & Lesueur, Annu. Mus." Hist. nat., : 14 : 336.
1961. Aequorea : Kramp, J. mar. biol. Ass. U.K., 40 : 203.

1989. Aequorea: Zheng Zhong, et al., China Ocean Press, Beijing : 145

Diagnosis : Radial canals numerous and simple; sub-umbrella without rows of papillae;
gonads on radial canal, separated from stomach; marginal tentacles hollow.

Remarks : Three species of this genus are so far reported from the Indian coast, of which
only one penetrates the estuary.

7. Aequorea pensilis (Eschscholtz, 1829)

1829. Mesonema coelum pensile? Eschscholtz, System der Acalephen : 112.
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1970. Aequorea pensilis : Vannucci, M. et al., Marine Biol., 7 : 52
Material examined : 2 exs., Gangasagar, Hugli river mouth, 24.iii. 1981.

Diagnosis : Bell diameter 30 and 35 mm, jelly fairly thick, centrally biconvex and margin
thin; stomach very wide; radial canals 110 and 120; gonads extending nearly the whole length of
radial canals; tentacles 10 and 12; tentacle bulbs with long lateral extensions; abaxial keel absent;
statocysts numerous.

Remarks : Four species of Aequorea, namely, A. conica, A. macrodactyla, A. parva and A.
pensilis, are so far known from the Indian coast, of which the latter alone invades the estuary. It is
recorded for the second time from the Ganges estuary.

Distribution : In India : West Bengal : Sandheads, Ganges estuary (Kramp, 1958.);
Gangasagar (present record); Orissa — Off Puri (Kramp, 1958); Andhra Pradesh — Vizagapatnam
(Kramp, 1958; Ganapati & Nagabhusanam, 1958); Tamil Nadu — Madras (Menon, 1931, 1932);
Bay of Bengal (Kramp, 1958; Rao, 1959); Kerala — Trivandrum (Nair, 1951); Calicut (George,
1953). Elsewhere : Indian Ocean : Natal, Chagos Archipelago; Red Sea; Iranian Gulf; Maldive
Islands; Ceylon; Mergui Archipelago. Pacific Ocean : Indochina; China; Philippines; Great Barrier
Reef; Japan. Atlantic Ocean : Mediterranean; W. of Ascension; Tortugas, Florida.

Order C. LIMNOMEDUSAE
Family VII. MOERISIIDAE

Genus 7. Moerisia Boulenger, 1908

1908. Moerisia Boulenger, Quat. J. Micro. Sci., 52 : 357.
1961. Moerisia : Kramp, J. mar. biol. Ass. UK., 40 : 213.

Diagnosis : Tentacles 4-32 in numbers, with rings of nematocysts throughout their length;
bulbs globular; stomach cruciform, without a peduncle; mouth without distinct lips; gonads on
radial canals and on stomach walls.

Remarks : Of the three species of Moerisia two are reported from lakes and rivers, of these
one is so far known from India (from a canal connected with the Ganges).

8. Moerisia gangetica Kramp, 1958

1858. Moerisia gangetica Kramp, Rec. Indian Mus., 53 : 363.
1961. Moerisia gangetica : Kramp, J. mar. biol. Ass. U.K., 40 : 214.

Material examined : 1 ex., Shyambazar Khal, Dakhindari, near Calcutta, low tide,
13.v.1926.



HALDAR & CHOUDHURY : Medusae : Cnidaria 21

Diagnosis : Umbrella 3 mm in diameter, 2 mm high, jelly very thick, nearly spherical;
manubrium small, quadrangular, with a simple cross-shaped mouth opening and without lips;
radial canals four and ring canal narrow; gonad cross-shaped, completely enclosing manubrium and
extending along four radial canals up to ring canal; marginal tentacles 19, hollow, fairly short and
all of same size; ocellus on abaxial side; velum broad.

Remarks : The species was described by Kramp in 1958 from a canal connected with the
Ganges near Calcutta. It is so far not reported from any other Indian localities or elsewhere. It was
not available during present investigation.

Distribution : In India : West Bengal : near Calcutta (Kramp, 1958). Elsewhere : Absent.

Family VIII. LIMNOCNIDIDAE
Genus 8. Limnocnida Gunther, 1893

1893. Limnocnida Gunther, Ann. Mag. Nat. Hist., (6) 2 : 269.
1961. Limnocnida : Kramp, J. mar. biol. Ass. U.K., 40 : 231.

Diagnosis . Tentacles marginal and numerous; radial canal simple; stomach simple and
circular; gonads on stomach wall only.

Remarks : Two species under this genus are so far known and they inhabit freshwater rivers
and lakes of the world. Of them one is reported from India.

]
*9, Limnocnida indica Annandale, 1912

1912. Limnocnida indica Annandale, Rec. Indian Mus., 7 : 253-256.
1980. Limnocnida indica : Dalal & Rawal, J. Bombay nat. Hist. Soc., 76 (3) : 544.

Material examined : 2 exs., Bandel, Hugli, 13.viii. 1988; 1 ex., Kalna, Bardhaman,
12.i. 1989.

Diagnosis : Umbrella 7-10 mm in width and 2-3 mm in height; radial canals 4; marginal
tentacles of two types : primary tentacles long, tapering, about 48-60 and secondary tentacles small
and almost equal in width throughout; statocysts two between every two primary tentacles.

Remarks : The species inhabits in freshwater only and found to occur in the upper stretches
of this estuary. This is an endemic form and reported from several lakes and rivers of India. But
this is for the first time found in the Ganges.

Distribution : In India : West Bengal : Hugli & Bardhaman (present record). Gujarat—
Junagadh (Dalal & Rawal, 1980); Maharashtra—Koyna & Yennah rivers (Annandale, 1911, 1912;
Gravely & Agharkar, 1912; Rao, 1932); Yenna river (Annandale, 1918); Krishna river (Rao,
1931); Karnataka—Western Ghat (Annandale, 1912); Krishnarajasagar of Cauvery (Krishnamurthy,
1952); Thunga river (Ayengar & Venkatesh, 1955); Kerala—Periyar Lake (Darling, 1935); river
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Sahyadria (Jones, 1952); Bihar—Chota Nagpur (Alcock, 1911); Meghalaya—Barapani and Ward
Lake, Shillong (Haldar & Mondal, in press); Elsewhere : Absent.

Order D. TRACHYMEDUSAE

Family IX. GERYONIIDAE
Genus 9. Liriope 'Less'on, 1843

1843. Liriope Lesson, Histoire Naturelles des Zoophytes. Acalephes : 332.
1961. Liriope : Kramp, J. mar. biol. Ass. UK., 40 : 238.

Diagnosis : Stomach with peduncle; radial canals and gonads four each; marginal-tentacles
of two kinds, hollow and solid.

*10. Liriope tetraphylla (Chamisso & Eysenhardt, 1821)

1821. Geryonia tetraphylla Chamisso & Eysenhardt, Nova Acta Phys.—Med. Acad. Leopold Carol.,
10 (2) : 357, pl.27, fig.2.

1973. Liriope tetraphylla : Schmidt, Marine Biol .., Berlin, 18(1) : 61-68

Material examined : 1 ex., Kachuberia, Sagar Island, 20.iii. 1981; 3 exs., Gosaba,
Sundarbans, 15.ix. 1984; 2 exs., Jharkhali, Sundarbans, 20.vii. 1987.

Diagnosis : 10-15 mm wide, hemispherical with thick jelly; stomach small on peduncle;
mouth having four simple lips; radial canals broad; gonads variable in shapes and sizes; perradial
tentacles four, long and hollow and interradial tentacles four, small and solid.

Remarks : It is a monotypic and cosmoplitan species occurring in all seas and oceans. It is
reported from both the east and west coast of India but so far not from any éstuary. Hence, this is a
new record from the Indian estuary as well as from the Ganges.

Distribution : In India : West Bengal : Sundarbans & Sagar Island (present record); Orissa—
Off Puri (Kramp, 1958); Andhra Pradesh—Vizagapatnam (Kramp, 1958; Ganapati &
Nagabhusanam, 1958); Tamilnadu—Madras (Menon, 1931, 1932); Nicobars—Nancowry; Octavia
Bay; Off Muz (Kramp, 1958); Kerala—Trivandrum (Nair, 1951; Menon, 1945); Calicut (George,
1953); Maharashtra—Bombay (Lele & Gae, 1935). Elsewhere : Warm parts of all the oceans.
Order E. CUBOMEDUSAE
Family X. CARYBDEIDAE

Genus 10. Tamoya Muller, 1859

1859. Tamoya Muller, Abh. Naturf. Ges. halle, 5 (1) : 1.
1961. Tamoya : Kramp, J. mar. biol. Ass. U.K., 40 : 306.
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Diagnosis : Pedalia four, simple; stomach pouches wide and deep, without diverticula,

connected with subumbrella by perradial mesenteries; gastric cirri four in number extending along
stomach wall.

Remarks : This genus is closely related to, if not, identical with Carybdea, being

distinguished only by its large stomach with its perradial mesenteries and its vertical clusters of
gastric cirri.

11. Tamoya gargantua Haeckel, 1880

1880. Tamoya gargantua Haeckel, System der Acraspeden : 444,
1961. Tamoya gargantua : Kramp, J. mar. biol. Ass. U.K., 40 : 306-307.

Material examined : 1 ex., Sandheads between Pilot Ridge Light Vessel and Eastern
Channel, ‘Lady Fraser’ Collection, February and March, 1928.

Diagnosis : Large specimen, 150 mm high and 70 mm broad, greatly contracted; tentacles
missing but pedalia and velarium pfesent; velarial canals ending in trident-like distal branches.

Remarks : This is a neretic species so far reported only once from this estuarine mouth by
Rao (1931). According to Mayer (1910) this is an imperfectly known species. Author is unable to
collect this species during present investigation as this does not enter the estuary proper.

Distribution : In India : West Bengal : Sandheads (Rao, 1931); Orissa—Puri Coast (Rao,
1931); Tamil Nadu—Ennur, near Madras (Rao, 1931); Bay of Bengal (Rao, 1931); Celerity

passage (Rao, 1931). Elsewhere : Iranian Gulf; Mergui Archipelago; Malay; Samoa; New Guinea;
N, Australia; New South Wales; Japan.

Order F. CORONATAE
Family XI. ATOLLIDAE
Genus 11. Atolla Haeckel, 1880

1880. Atolla Haeckel, System der Acraspeden : 488.
1961. Atolla : Kramp, J. mar. biol. Ass. UK., 40 : 311.

Diagnosis : Rhopalia 20-22 alternating with equal number of tentacles; adradial gonads 8
and subgenital ostia 4, interradial in position.

Remarks : Three species under this genus are so far known, of them only one species is
reported from the Indian coast.
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12. Atolla wyvillei Haeckel, 1880

1880. Atolla wyvillei Haeckel, System der Acraspeden : 488.
1973. Atolla wyvillei : Fagetti, Revista Biol. mar., 15(1) : 48-49.
Material examined : 2 exs., Off the Gangetic delta in the swatch of no ground, 570 m.

Diagnosis : Young forms, bell diameter 25 and 30 mm; central lens 20 mm in diameter;
tentacles 20 in number alternating with equal number of rhopalar pedalia which are very small;
marginal lappets much contracted, most of them dropped off.

Remarks : This is a cosmopolitan neretic species so far not reported from estuary proper.
Howerver, Rao (1931) dealt with some material from Off Gangetic delta and Off Kistna delta.
Author is unable to collect this species during the present investigation as this does not enter the
estuary proper. Study of large number of specimens helped Mayer (1910) to comment that Atolla
bairdii and A. wyvillei are very closely related, if not mere individual variations of one and the

same species.

Distribution : In India : West Bengal : Off Gangetic delta (Rao, 1931); Andhra Pradesh—
Off Kistna delta (Rao, 1931); Andaman Sea and Lakhsadweep sea (Rao, 1931). Elsewhere :
Cosmopolitan.

Order G. RHIZOSTOMEAE
Family XII. CASSIOPEIDAE

Genus 12. Cassiopea Peron & Lesueur, 1809

1809. Cassiopea Peron & Lesueur, Annu. Mus. Hist. nat., 14 : 356.
1961. Cassiopea : Kramp, J. mar. biol. Ass. U.K., 40 : 348.

Diagnosis : Mouth arms 8, adradial and complexly branched, bearing numerous mouth
openings and vesicles; ring canal‘may or may not be present; rhopalar and interrhopalar canals
about 16 each.

* 13. Cassiopea andromeda (Forskal, 1775)

1775. Medusa andromeda Forskal, Descriptiones animalium avium, amphibiorum, piscium,
insectorum, vermium : 107, pl. 31.

1977. Cassiopea andromeda : Neumann, Wilhelm Roux Arch. dev. Biol., 183 (1) : 79-83

Material examined : 1 ex., Sandheads, mouth of river Hooghly, Ganga Estuary, 4. xi. 1922,
R. Smyth.
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Diagnosis : Bell diameter 65 mm with a slightly raised dome in the centre about 12 mm
high, flat, shield-shaped; marginal lappets short and blunt; mouth-arms dorso-ventrally flattend,
long but not extending much beyond bell margin; four short branches arising from each arm

irregularly; vesicles of two kinds : small ones numerous and large ones (2-3) club-shaped on each
arm between the mouths.

Remarks : The specimen was traced out from the old unnamed collection, probably passed

unnoticed of Dr. H.S. Rao in 1931. This species is so far not reported from Indian estuari¢s and
hence, it is new to the area under study.

Distribution : In India : West Bengal : Sandheads (present record); Tamil Nadu—Gulf of
Mannar (Krusadai Island and Rameswaram — Rao, 1931); west coast of India (Browne, 1916).
Elsewhere : Widely distributed in the Indo-Pacific Ocean.

Family XIII. CEPHEIDAE
Genus 13. Netrostoma L.S. Schultze, 1898

1898. Netrostoma Schultze, Denkschr. med.—natur. Ges., Jena, 8 : 457.
1961. Netrostoma : Kramp, J. mar. biol. Ass. U.K., 40 : 355.

Diagnosis : Inter-rhopalar radial canal three in each octant; exumbrella with large warts on
central dome; appendages on mouth arms and arm disc stiff.

Remarks : Of the four species under this genus only one is so far reported from both the
east and west coast of India and another one from this estuary.

14 Netrostoma typhlodendrium Schultze, 1898

1898. Netrostoma typhlodendrium Schultze, Denkschr. med.-natur. Ges. Jena, 8 : 457.
1961. Netrostoma typhodendrium : Kramp, J. mar. biol. Ass. U.K., 40 : 356-357.

Material examined : 3 exs., Canning Town, river Matla ; 1 ex., Maynapara Khal, river
Mooriganga, 26.xii.1987; 2 exs., Prentice Island, river Saptamukhi, 7.iii.1989.

Diagnosis : Bell diameter 50-70 mm and mouth arms 25-40 mm; central dome low,
sometimes flattened and covered with number of warts; rhopalar lappets conical and pointed in
shape and narfower than the velar; velar and rhopalar lappets 7 and 2 respectively in each octant;
ring canal absent but rhopalar and interrhopalar canals connected centrifugally by the extension of
anastomosis.

Remarks : This species prefers coastal waters than open sea. During high salinity period the
species migrate up to northern end of Sagar Island along the Hugli and up to Canning along the
Matla. This is the second record of the species from this estuary.
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Distribution : In India : West Bengal : Gangetic delta & Canning (Rao, 1931); Prentice
Island & Mooriganga (present record). Elsewhere : Indian Ocean : Mergui Archipelago; Malayan
Archipelago.

Family XIV. CATOSTYLIDAE
Genus 14. Acromitus Liglit, 1914

1914. Acromitus Light, Philipp. J. Sci., 9 : 212.
1961. Acromitus : Kramp, J. mar. biol. Ass. U.K., 40 : 368.

Diagnosis : Broad intracircular anastomosing network in direct communication with ring
canal and rhopalar canals only; mouth-arms each with a terminal whip-like appendage.

Remarks : Out of five species under this genus two are reported from the Indian coast and
also from estuarine areas.

15. Acromitus flagellatus (Maas, 1903)

1903. Himantostoma flagellata Mass, Siboga Exped., Monograph, 11 : 717, pl. 10, figs. 87-92; pl.
11, fig. 10.

1920. Acromitus flagellatus Stiasny, Zool. Meded., Deel 5 : 226.
1961. Acromitus flagellatus : Kramp, J. mar. biol. Ass. U.K., 40 : 368-369.

Material examined : 2 exs., Canning Town, Matla river, ?.xii.1918; 1 ex., Gosaba, river
Vidya, 15.ix.1984; 2 exs., Harwood Point near Kakdwip, river Hugli, 27.xii.1987.

Diagnosis : Bell diameter ranging from 90 to 120 mm; brown spots on exumbrella, usually
more in the central part than on the margin; granulation on exumbrella; ostia broad and open;
mouth-arms more or less equal, stout, and as long as or longer than the radius of the umbrella;
terminal mouth-arm filaments long in some and rudimentary in others.

Remarks : This species is found to occur up to middle reaches of Zone III both the river
Hugli and Matla during post-monsoon period. According to Rao (1931) Acromitus rabanchatu
described by Annandale (1915) from the Chilka Lake is closely allied to A. flagellatus reported
herein differs chiefly in size and form of rhopalia, and of marginal lappets.

Distribution : In India : West Bengal : Canning Town & Sundarban (Rao, 1931); Gosaba &
Kakdwip (present record); Orissa—Puri Coast (Rao, 1931); Tamil Nadu—Tuticorin (Rao, 1931);
Madras (Gravely, 1941); Kerala—Cochin back water (Rao, 1931) Karnataka—XKarwar coast-(Patil,
1951); Bay of Bengal (Rao, 1931) Elsewhere : Indian Ocean : Burma; Malayan Archipelago;
Borneo; Java; Siam. Pacific Ocean : Amoy (China), Formosa; Japan.
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Family XV. VERSURIGIDAE
Genus 15. Versuriga Kramp, 1961

1880. Versura Haeckel, System der Acraspeden : 606.
1961. Versuriga Kramp, J. mar. biol. Ass. U. K., 40 : 362

Diagnosis : Mouth-arms three winged broad, with secondary lappets and with clubs and
filaments ;

Remarks : It is a monotypic genus occuring in the Indo-West Pacific belt.

Genus 16. Versuriga anadyomene (Maas, 1903)

1903. Crossostoma anadyomene Maas, Siboga Exped., Monograph, 11 : 56 pl. 7, figs. 65-68.
1931. Versura anadyomene : Rao, Rec. Indian Mus., 33 : 46-47.
1961. Versuriga anadyomene : Kramp, J. mar. biol. Ass. U: K., 40 : 363.

Material examined : 1 ex., (damaged) Off Sandheads, mouth of the Ganges, Feb., 1892,
Capt. J. H. Row.

Remarks : The damaged specimen is preserved in alcohol as a result it is stiff and brittle,
and unsuitable for study. The description of species given by Rao (1931) is presented here :
Umbrella more or less flat, diameter being 110 mm, resembling to a watch-glass ; velar lappets
usually 8 between two rhopalia; velar and rhopalar lappets bearing a prolongation of the
anastomosing net-work of canals ; length of the winged part of mouth arm 75 mm, extending
beyond the margin of the umbrella.

Distribution : In India : West Bengal : Off Sandheads, mouth of the Ganges ; Bay of
Bengal. Elsewhere : Mergui Archipelago ; Malayan Archipelago ; Siam ; Philippines; Australia.

OBSERVATIONS

The present study indicates the fact that salinity plays a major role in controlling the
distribution of medusae in the Hugli-Matla estuary. Like Chaetognatha the occurrence of medusae
in this estuary appear to be-indicative of the salinity of water.

Out of 16 species under 15 genera and 15 families 7 species under 7 genera and 7 families
are new record from the area under study and 5 species, viz., B. virginica, M. gangetica, T.
gargantua, A. wyvillei, C. andromeda were not available during present investigation but the
collection is available with the author. Only the last named species constitutes new locality record
sorted out from old unnamed collection.
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Six species, viz., B. fulva, O. indicum, A. pensilis, T. gargantua, A. wyvillei and C.
andromeda, were available only at lower reaches of Zone III, while three species, viz., E.
ceylonensis, L. tetraphylla and A. flagellatus, were found only at the middle reaches of either Zone
III or Zone V. N. typhlodendrium was recovered from middle to lower reaches of Zones III & V
while E. menoni, from all the reaches of Zones Il to V.

Further, two species, viz., B. virginica and M. gangetica, were discovered only from the
upper reaches of Zone II only. L. indica alone was traced from upper reaches of Zone I, though this
species is hitherto known as typical freshwater form, as reported from many lakes and rivers of
India.

SUMMARY

The paper deals with the occurrence of 16 spgcies under 15 genera and 15 families from
upper to lower reaches of Zones I to V of the Hugli-Matla estuarine belt. Of these seven species
constitute new locaity records from the area under study. Further, six species were not available
during present investigation but included here from earlier study. In addition, morphology :nd
terminology, and methods of collection and preservation are dealt herein. Further, distribution of
all the species are given. '
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INTRODUCTION

The phyla Echiura and Sipuncula comprise sedentary members dwelling in burrowed
substrata. They are found in the temporarily exposed intertidal limits to the abyssal depths of vast
seas and also certain tropical estuaries of the globe. Though they are typically of marine origin but
a few apparently well adapt themselves to the estuarine environment. This recurrent mode of
dispersal to and from the marine waters is found particularly in the tropics. The members with the
estuarine habits are exclusively restricted to a single family of Echiura and, two of Sipuncula.

The paper deals with three species of Echiura, viz., Anelassorhynchus branchiorhynchus, A.
dendrorhynchus and A. microrhynchus and a single species of Sipuncula, namely, Phascolosoma
arcuatun. Of these, echiuran species, A. microrhynchus constitutes new locality record from the
area under study. Previous works from this area include that of Annandale (1907), Annandale and
Kemp (1915) and Haldar (1981, 1989) who reported some species from Port Canning and
Chingrihata, and Sundarbans respectively.

MATERIAL AND METHODS

Material for this study was collected through regular field trips from September, 1984 to
March, 1989 at different localities of vast stretches of the Hughli-Matla estuarine belt and the
material is mainly restricted at its lower stretch. In Matla estuary the collections are available from
Parghumti downwards while in the Hugli estuary from Geonkhali downwards. The collection is
mainly made from hard and sticky mud or black humus soil or mixed with fine sand granules.

After collection, narcotisation is made by sprinkling some quantity of menthol crystals or
adding a few drops of 70% alcohol in the water containing specimens at frequent intervals. They
are left in the relaxing medium one hour or more depending on their size. Initial fixation is made
with 4% formaldehyde and permanent preservation with 70% alcohol.

List of species known from the area

Phylum : ECHIURA

Class : ECHIURIDA

Order : ECHIUROINEA
Family : THALASSEMATIDAE
Subfamily : THALASSEMATINAE

Genus : Anelassorhynchus Annandale
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Showing the distribution of Echiura & Sipuncula in Hugli-Matla estuarine area
Anelassorhynchus branchiorhynthus—6 (Bakkhali), 7 (Basanti), 21 (Gangasagar), 24 (Gosaba), 32
(Kakdwip), 50 (Parghumti), 53 (Port Canning), 61 (Terapekhya) ;

Anelassorhynchus dendrorhynchus—1 (Ajmalmari), 7 (Basanti), 48 (Pakhiralay), 65 (Prentice
Island) ;

Anelassorhynchus microrhynchus—| (Ajmalmari), 6 (Bakkhali), 7 (Basanti), 66 (Panchamukhani) ;
Phascolosoma arcutum—6 (Bakkhali), 7 (Basanti), 29 (Jharkhali), 32 (Kakdwip).
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1. Anelassorhynchus branchiorhynchus (Annandale & Kemp)
2. Anelassorhynchus dendrorhynchus (Annandale & Kemp)

3. Anelassorgynchus microrhynchus (Prashad)

Phylum  : SIPUNCULA

Class : PHASCOLOSOMATIDEA
Order : PHASCOLOSOMATIFORMES
Family :. PHASCOLOSOMATIDAE
Genus : Phascolosoma Leuckart

4. Phascolosoma arcuatum (Gray)

Phylum : ECHIURA

Class : ECHIURIDA

Order : ECHIUROINEA

Family : THALASSEMATIDAE
Subfamily THALASSEMATINAE

Genus : Anelassorhynchus Annandale

1922. Anelassorhynchus Annandale, Bijdr. Dierk., 22 : 148
1984. Anelassorhynchus : Biseswar, S. Afr. J. Zool., 19(1) : 16

Diagnosis : Longitudinal and inner oblique muscle layer of uniform thickness and without

specialized bands; nephrostomal lips prolonged and spirally coiled.

Key to the species of Anelassorhynchus

1. Proboscis well developed .........ccccocviviiiiiiiiiiiiiini 2

Proboscis reduced to a small collar ...........cocoevviniiiiiiininiinn, A. microrhynchus

2. Proboscis with conspicuous ridge between the dendritic outgrowths ...
...................................................................................... A. branchiorhynchus

Proboscis without ridge between the dendritic outgrowths A. dendrorhynchus
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1. Anelassorhynchus branchiorhynchus (Annandale & Kemp)

1915. Thalassema branchiorhynchus Annandale and Kemp, Mem. Indian Mus., 5 : 61-63, figs.
(3) : 315.
1978. Anelassorhynchus branchiorhynchus : Haldar, Bull. zool. Surv. India, 1 (3) : 315.

Material examined : 2 exs., Forest jetty, Gosaba, 17. ix. 1984, B. P. Haldar; 4 exs.,
Terapekhya char in the river Haldi near Keshabpur, B. P. Haldar, 19. iii. 1985; 6 exs., south of old
jetty, Canning, 26. ix. 1984, B. P. Haldar; 6 exs., East Khati, Parghumti, 8. ix. 1984, B. P.
Haldar; 2 exs., Goalbari Khal, Bakkhali, 6. iii. 1985, B. P. Haldar; 2 exs., Harwood Point,
Kakdwip, 8. iii. 1985, B. P. Haldar; 4 exs., Sajinatala, Basanti, 25. ii. 1986, B. P. Haldar; 8 exs.,
Terapekhya char in the river Haldi near Keshabpur, 17. iv. 1987, B. P. Haldar; 9 exs., north of
Kapilmuni Temple, Gangasagar, 24. xii. 1987, B. P. Haldar.

Diagnosis : The measurement of the largest specimen is 85 mm in total length with
proboscis 26 mm and that of the smallest one is 47 mm in total length with proboscis 15 mm. In
the living condition the whole body is of deep reddish winous tinge, translucent, but not markedly
so. The posterior extremity is somewhat paler than the remaining part. The proboscis is purplish
pink while dendritic outgrowths is of bright red colour. The dendritic outgrowths of the proboscis
margin are highly developed, having a gill-like appearance and are confined to the proximal third of
the margin, the distal part of which is quite smooth. Longitudinal ridge of conspicuous nature is
present on the proximal part of the ventral surface of the proboscis between the two rows of
dendritic outgrowths. Ventral hooks are golden yellow in colour and placed anterior to the
nephridiopores. Papillae near the posterior end of the body are conical and have a tendency to be
arranged in transverse rings.

Remarks : The animal lives in a U-shaped burrow where the horizontal arm of U lies about
50 to 100 mm below the surface depending on the nature of the substrata. Some other forms like
polychaete, Gattyana fauveli and an Isopod, Cirolana sp., are found in the burrow of this echiuran
as commensals and they enjoy the same advantages that the host does.

So far this species is known only from two palces of Sudarbans. Presently it is found
occurring widely in the Hugli-Matla estuarine belt from Cannig downwards along the Matla and its
tributaries, and Kakdwip downwards along the Hugli- and up to Terapekhya in the Haldi river
upwards.

Distribution : The species was described from an estuarine area near Calcutta. But later on it
was reported from marine habitat also. However, the species is endemic to India.

In India : West Bengal—24 Parganas (South) (Annandale and Kemp, 1915; Haldar, 1978;
present record); Orissa—Chandipore (Prashad, 1919); Gujarat—Port Okha (Dattagupta
etal., 1963).
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2, Anelassorhynchus dendrorhynchus (Annandale & Kemp)

1915. Thalassema dendrorhynchus Annandale and Kemp, Mem. Indian Mus., 5 : 58-61, figs. 1.
1978. Anelassorhynchus dendrorhynchus : Haldar, Bull. zool. Surv. India, 1 (3) : 316.

Material examined : 3 exs., Sajfnatala, Basanti, 25. ii. 1986; 2 exs., Ajmalmari, Sunderban
Tiger Reserve Area, 6. iii. 1989, B. P. Haldar; 2 exs., Prentice Island, 8. iii. 1989, B. P. Haldar; 1
ex., Dayapur, near Pakhiralay, 14. iii. 1989, B. P. Haldar.

Diagnosis : The size of the fully preserved specimens ranges from 38 to 54 mm, of which
the proboscis is 10 to 15 mm long. The colour of the living specimens is less conspicuous than
the former species. The body wall is translucent with pale winous tinge, sometimes appear darker
even black due to presence of mud in the alimentary canal. The nerve cord is visible externally as
an opaque white 'line when the body wall remains translucent. The proboscis is cream-coloured and
.dendritic outgrowths tinged with brown. The proboscis is shovel shaped and its distal end is
truncate. The dorsal surface is smooth while the ventral surface is devoid of longitudinal ridge but
provided with inconspicuous ciliated groove. The margin of the proboscis is distinctly serrated, the
serrations towards the proximal end gradually developed into small dendritic outgrowths which.is
less than half as long as it is wide. Ventral hooks are bright golden in colour and placed close to
proboscis base. Papillae covering the body are densely placed near both extremities but the circum-
anal region is devoid of papillae.

Remarks : The animal prefers comparatively soft mud as their habitat, It is very sluggish in
its movement when it is taken out from the substrata. It lives in vertical burrow and it was
captured from the depth of 30 to 50 mm below the surface. This species can readily be identified
from the former species in the filed by the presence of shovel-shaped proboscis, and dendritic
marginal outgrowths which are very wide and gill-like in the former one.

Previously this species is known from the Sagar Island near the mouth of the Hugli.
Present report indicates its occurrence in the lower part of the Matla and the Saptamukhi.

Distribution : This species was described from an estuarine body of Chilka lagoon.
Afterwards it was reported from estuarine and marine- habitat also. This species is endemic to the
east coast of India.

In India : West Bengal—Sagar Island (Haldar, 1978; present record); Orissa—Chilka Lake
(Type locality) (Annandale and Kemp, 1915); Tamil Nadu—Pamban (Haldar, 1978).

3. Anelassorhynchus microrhynchus (Prashad)

1919. Thalassema microrhynchus Prashad, Rec. Indian Mus., 16 : 399-400, fig. 1.
1946. Anelassorhynchus microrhynchus : Fisher, Proc. U. S. natn., Mus., 96 : 222,

Material examined : 4 exs., Bakkhali Khal near bus terminus, Bakkhali, 7 iii. 19885, B. P.
Haldar; 2 exs., Sajinatala, Basanti, 25. ii. 1986; 3 exs., Goalbari Khal, Bakkhali, 1. iv. 1987,
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B. P. Haldar; 7 exs., Ajmalmari, Sunderban Tiger Reserve Area, 6. iii. 1989, B. P. Haldar; 30
exs., Panchamukhani, Sunderban Tiger Reserve Area, 6. iii. 1989, B. P. Haldar.

Diagnosis : The trunk of the fully narcotised specimens ranges from 15 to 33 mm long
while proboscis varies from 1 to 3 mm. In the live condition the anterior part of the trunk is
somewhat translucent while the posterior part is opaque. The colour of the trunk is, in general,
greyish white while the probosics is creamy white. The proboscis is a rudimentary structure; its
two lateral margins at the proximal end fused ventrally to form a tubular shape while its distal
margins are free and end is truncate. The dorsal surface of the proboscis is smooth while the ventral
surface have long furrows but no ciliated groove. Papillae covering the body are most numerous
towards the extremities where they are arranged in rings. A small elongated ridge formed by the
union of adjacent papillae is observed on the mid-ventral trunk. Circumanal region possesses
papillae. Ventral hooks are well developed and their free ends are very broad and curved.

Remarks : The animal usually prefers hard muddy substrata as its habitat, but sometimes it
is recovered from soft muddy bed also. In the former habitat its burrow lies in a horizontal
position about 5-8 mm below the surface but in the latter habitat no clear burrow was possible to
trace, however, the animal lives at depth of 7-11 mm below the surface. It is interesting to note
that Phascolosoma arcuatum, a sipunculan, was also collected from the same bed.

This species is so far unknown in this estuarine belt. The present collection indicates
occurrence of this species in the lower part of this estuarine area.

Distribution : This species was described from the estuarine zone at Chandipore, Orissa. For
a span of seven decades the species was not reported elsewhere until recently from the Hugli-Matla

estuarine area.

In India : West Bengal—Sundarban (present record) ; Orissa—Chandipore (Type locality)
(Prashad, 1919).

Phylum : SIPUNCULA

Class : PHASCOLOSOMATIDEA
Order : PHASCOLOSOMATIFORMES
Family : PHASCOLOSOMATIDAE
Genus Phascolosoma Leuckart

1828. Phascolosoma Leuckart, Breves animalium quorandam ex parte marinorum descriptiones.
Heidelberg : 22, fig. 52.

1987. Phascolosoma : Gibbs and Cutler, Bull. Br. Mus. nat. Hist., (Zool.), 52 (1) : 54.

Diagnosis : Introvert variable in length, ranging from one-third to twice the trunk length;
hooks recurved and arranged in numerous rings; tentacles arranged around nuchal organ and placed
dorsal to mouth; longitudinal musice layer of body wall divided into separate bands; contractile
vessel single, lacking villi; spindle muscle attached posteriorly.
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Fig. 1: Anelas sorhynchus branchiorhynchus  (Annandale & Kemp): 2 : A.
deudrorhynchus (Annandale & Kemp?; 3 : Lateral view of A. microrhynchus
(Prashad) ; 4 : Phacolosoma arcuatum (Gray).
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4. Phascolosoma arcuatum (Gray)

1828. Sipunculus arcuatus Gray, Spicilegia Zoologica, London, Treitel, Wurtz & Co. and
W. Wood, (1) : 8.

1991. Phascolosoma arcuatum : Haldar, Mem. zool. Surv. India, 17 (4) : 54-56.

Material examined : 4 exs., Banamali Khal, Jharkhali, 21. ix. 1984, B. P. Haldar; 15 exs.,
Bakkhali Khal near bus terminus, Bakkhali, 7. iii. 1985; 1 ex., from a canal on way to Harwood
jetty, Kakdwip, 8. iii. 1985, B. P. Haldar; 2 exs., Jharkhali, 21. v. 1985; B. P. Haldar; 3 exs.,
Jharkhali Khal, 22. v. 1985, B. P. Haldar; 2 exs., Masjidbati, near Basanti, 28. ii. 1986, B. P.
Haldar; 4 exs., Jharkhali No. 4, 21. i. 1987, B. P. Haldar; 7 exs., Bakkhali, Khal near bus
terminus, Bakkhali, 3. iv. 1987, B. P. Haldar.

Diagnosis : The trunk is 33-65 mm long while introvert is slender, partially retracted and
40-90 mm long. The animal is pale brown to brown coloured but anterior and posterior extremities
are dark brown to blackish brown due to presence of aggregation of papillae. Tentacles are 8-10 in
number, finger-like, arranged in a horse shoe-shaped fashion and placed dorsal to mouth. Hooks are
arranged in 50-60 closely set complete rows; each hook is dark coloured with sharply bent apex
forming an obtuse angle. Circular and longitudinal muscle layers are grouped into bands. Retractor
muscles are two pairs originating more or less at the same level but arrangement is totally reverse
in this species i.e., anterior muscles arise behind and ventral to posterior ones. Spindle muscle is
attached at both ends. Rectum is short and without caecum. Contractile vessel is simple and
without villi. Nephridia is one-third as long as trunk and attached to body wall by two-thirds of
their length.

Remarks : The animal lives in comparatively hard miud forming a burrow which is a
permanent one, except that from time to time they are enlarged and lengthened to accommodate
growth. The shape of the burrow is apparently like a ‘I’ or hook, though actually it is ‘U’ or
hairpin-like, since one of the arms is sometimes blocked by silt. It was noticed that the burrow
reached straightway for about 20 cms downwards, then taking a ‘U’ turn to reach again the soil

surface and that the individual remains in one of the arms up to a depth of about one cm from the
surface.

The species is generally found in the lower estuarine belt from mean high water spring tide
to below mean low water spring tide water level. This is the only species of Sipuncula occuring in
this mangrove estuary.

Distribution : This species was described by Gray from material collected from India; no
specific locality was mentioned there. However, this is an Indo-west Pacific species found in
tropical shallow water.

In India : West Bengal (Haldar, 1989 ; present record) ; North Andamans (Haldar, 1991) ;
India (Gray, 1928). Elsewhere : Indian Ocean and Pacific Ocean.
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GENERAL OBSERVATIONS

The burrows of two abundantly occurring species, Anelassorhynchus branchiorhynchus, an’
echiuran, and Phascolosoma arcuatum, a sipunculan, are actually observed. In the Hugli-Matla
estuarine belt it is rather too difficult to locate the burrow of A. branchiorhynchus amidst a vast
assemblage of those of crabs, polychaetes and other invertebrates within the muddy habitats at a
depth of 5-10 cm. The substrata may be of hard and sticky or black humus soil or mixed with fine
sand granules. The surfaces of such substrata is indiscriminately strewn.with minute paired holes
1-2 mm in diameter, being 4-9 cm apart from each other of a given pair, through which
communicate the two respective ends of an internal burrow in the form of a ‘U’-tube housing the
very soft and delicate singleton cylindrical echiuran. The burrow is made of mud coated with
mucous secreted by the animal; the vertical arms are very narrow in comparison to its horizontal
arm. The burrows are kept clean and free from debris and fecal pellets.

Phascolosoma arcuatum constructs its burrow both in the transitorily terrestrial substratum
and in the intertidal bed; of these former habitat comes under the influence of tidal overflow for
only a couple of days or so every fortnight and remain rather dry during rest of the period. It makes
rounded burrows in the mud into which their body fits. The burrow apparently looks like a ‘I’ or
hook and is made firmer and more secure by the secretion of a certain amount of mucous into the
mud about the worm.

This sipunculan can thrive well in semiterrestrial habitat and found throughout the intertidal
region starting from above the high water spring tide to low water spring tide water levels in
mangrove region of lower part of this estuarine belt. The author in 1991 reported this species
from the mangrove area of Bangladesh. The species occurs in the mangrove belts of the Australo-
oriental region. In other words, the species elicits its preference for dwelling in the mangrove to
the non-mangrove belts.

A point of great biological interest arising from these surveyworks is the occurrence to
two such diverse groups under similar conditions Further, all the three species of
Anelassorhynchus i.e., A. branchiorhynchus, A. dendrorhynchus and A. microrhynchus have been
collected from the same locality, at least in one case, living under apparently similar biological
conditions.

Material from both the Hugli-Matla estuarine region and Chilka lagoon (Haldar, in press)
reveals the occurrence of 3 species of echiurans and one species of sipunculan at each of these
areas. Of the total four species only the echiuran, Anelassorhynchus dendrorhynchus, is common at
both the places and the other species of Hugli-Matla estuarine belt have been replaced at Chilka
lagoon by A sabinus, Ochetostoma australiense and Siphonosoma australe.

SUMMARY

The paper deals with the occurrence of*three echiuran and one sipunculan species from the
Hugli-Matla estuarine belt. These are Anelassorhynchus branchiorhynchus, A. dendrorhynchus and
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A. microrhynchus of Echiura and Phascolosoma arcuatum of Sipuncula. Of these last named
echiuran species constitutes new locality record from the area under study. In addition, nature of the
burrow of two of these species under corresponding phyla has been incorporated.
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MOLLUSCS
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INTRODUCTION

In India there are 14 major, 44 medium and 162 minor rivers, majority of which form
estuaries at their confluences with the sea. Estuaries have attracted the attention of investigators
because of their highly productive nature and high fishery potential. Obviously most of the earlier
works were directed towards the fishery aspects. Majority of these studies were, however, conducted
in easily accessible medium and minor estuaries. Two major estuaries, which were studied in
some detail for their physical parameters and fish productivity are the Gautami-Godavary and the
Hugli-Matla. The latter is by far the largest and most interesting of all and in fact, estuarine studies
in India started in this estuary.

The Hugli-Matla estuarine complex is a very large area, which includes about 2,340 sq. km.
area of water in its various tributaries and distributaries (Mitra, 1967). The estuary is remarkable in
that the tidal influence extends up to 290 km from the sea face and the salinity ranges from 0.23%
to 32.77%. Tides play a prominent role in the estuary and as they cause movements of water up
and down the estuary bring fresh recruits of the fauna. Some of the pelagic forms either as adults or
juveniles are carried with the tides into the estuary. But the ability of various species to settle
down in the estuary depends on their salinity tolerance.

Based on salinity and other physical parameters the Hugli-Matla estuary has been divided into
five zones (Jhingran, 1982) as given below :
Zone 1. Upper zone—Nabadwip to Konnagar
Zone II. Middle zone or Gradient zone—Konnagar to Diamond Harbour

Zone M. Lower or Marine zone—Diamond Harbour to Mouth of estuary, entire lower
Sunderban

Zone IV. River Rupnarayan
Zone V. River Matla around Port Canning

The first three zones intergrade into each other and are within the stretch of the main river
Hugli which debouches into Bay of Bengal at Ganga Sagar. The area of its mouth is Sand heads,

which is not included in the estuary. Zones IV and V are somewhat isolated but have connections
with the main estuary (Map 1).

Most of the earlier studies in Hugli-Matla were concentrated on the fauna of the Sunderbans,
which is a part of Zone III. A general idea of the geographical and ecological features of the
Sunderbans can be had from Chowdhury (1987) and Mandal and Nandi (1989). As far as fauna is
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concerned Stoliczka (1869) was the first to initiate research on brackish animals of Lower Bengal
and he was followed by Annandale (1907), Kemp (1917), Hora (1934) and others. Sewell (1934)
attempted a review of the faunal investigations in the Sunderbans till that date. The most recent
comprehensive treatment of the fauna of the Sunderbans Mangrove (Mandal and Nandi, 1989)
summarises the data collected so far. From various publications it is possible to obtain an idea
about the changing physico-chemical parameters and their influence on the biota. The waters of the
Salt Lakes in 1929 used to be fairly brackish but by February, 1933 it became almost fresh. Now
a large part of Salt lakes has disappeared under the impact of urbanisation, which has also its
influence on the fauna of Hugli-Matla estuary. Systematics of estuarine molluscs, in general, is
fairly well known and a catalogue of species has been prepared (Subba Rao and Surya Rao, 1985).
Hitherto Molluscan fauna has been studied mostly in relation to mangroves. A fair amount of
knowledge has accumulated on the molluscs of mangroves of Vellar, Krishna, Godavary, Mahanadi
and Sunderbans (Tables-5 & 6). However, most of these earlier studies were devoted to the study of
a particular area or to a few species of molluscs, mostly gastropods. Some of the recent
publications (Subba Rao et. al., 1983; 1987) have included notes on some bivalves also.

It is for the first time a comprehensive review of the malacofauna of Hugli-Matla estuary is
attempted. The data collected during several surveys which include a total of 64 stations (Table I) at
various times of the years starting from 1984 to 1988, is presented in this communication. Apart
from its comprehensive nature the present communication incorporates some new data on some
well known and less known species of molluscs. Some of the molluscan species were earlier
known through shells only. During the present surveys the beds of certain bivalves were
discovered. The data on the relative abundance of some common molluscs, population density and
egg capsules of certain molluscs have also been recorded. Systematics and other relevant data of all
these species can be found in our recent publication (Subba Rao er. al. In 1992) and hence not
repeated here. The present paper has given more stress on the natural history of various species.
Field observations are given only for those species for which data has been collected and all others
have formed part of the general collections.

MATERIAL AND METHODS

Collections were made in various parts of the Hugli-Matla estuary for four years from 1984
to 1988. A total of 64 stations (Table 1) were established during the surveys conducted. Some of
the stations were surveyed more than once and a maximum of five trips were made during the total
period in different months. The samples from different stations were collected and preserved in 4%
formaldehyde or 70% alcohol (for soft bodies) and was brought to the laboratory for identification.

The population counts of gastropods were made from one square meter area. An average of
three counts was taken as mean value of the population. For the bivalves, a cubic meter
area was combed for collection and to determine the area a square steel frame measuring
50 cm x 50 cm x 15 cm was taken. The quadrat was pushed into the sediment and the enclosed
deposit was collected and sieved through 1 mm net to retain the juveniles. Surface dwelling
macromolluscs falling within the quadrat were counted and the number noted. The collections were
made during low tide, when the mud flats were exposed. Wood borers were extracted from the
infested wood by the help of a hammer and chisel.
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Breeding behavior, egg capsules etc., were observed during the survey of each station.

Cephalopods were collected from the drag nets operated by fishermen at the time of our
survey.

A SYSTEMATIC LIST OF SPECIES OCCURRING IN THE HUGLI-MATLA ESTUARY

Class : GASTROPODA
Order :  ARCHAEOGASTROPODA
I. Family : ACMAEIDAE
1. Genus : Potamacmaea Peile
(1) Potamacmaea fluviatilis (Blanford)
0. Family : CYCLOSTREMATIDAE
2. Genus : Tubiola A. Adams
(2) Tubiola microscopica (Nevill)
OI. Family : NERITIDAE
3. Genus : Nerita Linnaeus
(3) Nerita articulata Gould
4. Genus : Neritina Lamarck
(4) Neritina smithi Wood
(5) Neritina (Dostia) violacea (Gmelin)
5. Genus : Pseudonerita Baker
(6) Pseudonerita obtusa (Benson)
(7) P. sulculosa (von Martens)
6. Genus : Clithon Montfort
(8) Clithon reticularis (Sowerby)
7. Genus : Septaria Ferussac
(9) Septaria caerulescens (Sowerby)
(10) S. lineata (Lamarck)
IV. Family : VIVIPARIDAE
8. Genus : Bellamya Jousseaume
(11) Bellamya bengalensis f. typica (Lamarck)
(12) Bellamya dissimilis (Mueller)
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(13)

(14)

VI
10.
(15)
(16)
(17)

11
(18)

12.
(19)
(20)

*(21)
*(22)
(23)
(24)

13.
(25)

IX.

14.
(26)

15.
@7
(28)
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B. crassa (Benson)

Family : PILIDAE

Genus : Pila Roeding

Pila globosa (Swainson)

Order : MESOGASTROPODA
Family : LITTORINIDAE

Genus : Littorina Ferussac
Littorina (Littorinopsis) melanostoma Gray
L. (Littorinopsis) scabra scabra (Linnaeus)
L. (Littoraria) undulata Gray

(Littorina carinifera Needs confirmation)
Family : IRAVADIIDAE

Genus : Iravadia Blanford
Iravadia omata Blanford

Family : STENOTHYRIDAE
Genus : Stenothyra Benson
Stenothyra blanfordiana Nevill

S. deltae (Benson)

S. nana Annandale and Prashad

S. ornata Annandale and Prashad

S. soluta Anndndale and Prashad

S. woodmasoniana Nevill

Genus : Gangetia Ancey
Gangetia miliacea (Nevill)

Family : BITHYNIIDAE

Genus : Digoniostoma Annandale
Digoniostoma cerameopoma (Benson)
Family : ASSIMINEIDAE

Genus : Assiminea Fleming
Assiminca beddomeana Nevill

A. brevicula (Pfeiffer)
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