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EDITORIAL

Hello Readers,

Over the year, this newsletter has come
in different dimensions covering the various
facets of the coastal ecosystem, thereby playing
an important role in the dissemination of
information to the scientific community world
over.

This issue carries information on
various aspects of  coastal and marine sciences.
The first article vividly explains the ‘Wise use’ of
mangroves and suggests the possibility of raising
mangroves as ‘cash crops’ along the coastal belts.
This is followed by  an article on the occasional
plant species found in the intertidal zone of the
Sundarban Tiger Reserve. The author claims that
this is the first report on its occurrence here. The
third article describes the root knot disease in a
mangrove plant caused by nematodes and gives a
tip to prevent this disease in the nursery. The next
article deals with the deleterious effects of plastic
in the marine ecosystems and stresses the need for
creating awareness and educating both the
public and seafarers about the dangers of
plastics. The fifth article elaborates the
ecological changes of Thane creek and its
deterioration over the past twenty years. The
authors emphasise the need for long-term studies
and efforts in the Thane creek area, for the
purpose of salvaging the  ecosystem and restor-
ing the mangrove vegetation which has been
decimated due to adverse effects. Next is an
article which briefs the stranding of baby and
mother sperm whale in and around Parangipettai
coastal area and attributes the possible reasons
for stranding. Occurrence of two mangrove plants
and three mangrove associates are reported from
Manakudi estuary and their diagnostic
characters are also given for easy identification.
The last article vouching safe for the
megadiversity of India, lists the species named
after our country.

This issue also includes abstracts of recent
publications on estuaries, lagoons and coral reefs
apart from forth coming research meets.

Prof. T. BALASUBRAMANIAN
Director & ENVIS in-Charge
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Until 1970’s, the mangrove wetlands were
considered as wastelands and hence destroyed.
Only in l980’s, they were realized as valuable
ecological resources. In l990’s, our studies
proposed the mangroves as sources of high value
products  such as ,  black tea ,  UV-screen
compounds,  ant iviral  drugs,  microbial
biofertilizers, mosquito-controlling substances, as
well as fish-attractants.  This article adds a new
dimension to the ‘wise use’ of mangroves and
suggests the possibility of raising mangroves as
“cash crops” along the coastal areas. These
efforts if taken seriously could transform the bar-
ren coastal areas into lush green pastures; widen
the avenues of rural employment and uplift the
coastal economy.

Mangrove leaves when dried, smell like
tea. This prompted us to extract chemicals respon-
sible for the smell, flavour and colour of the leaves
and also to develop a protocol for extracting black
tea-like beverage from the mangrove leaves.
Quality of this tea was assessed to be higher than
several commercial brands, based on sensory
evaluation.  Unlike the common black tea plant
(Camellia sinensis) which is being cultivated only
in high ranges, the mangroves can be developed
as a cash crop in tea plantations along the coastal
areas (Kathiresan, 1995).

Mangroves are capable of radiating high
doses of the solar-UV B radiation back to
atmosphere by virtue of accumulating “UV-
screen” compounds like flavonoids in their leaves,
as we observed. Thus the mangroves can be
cultivated for making the coastal zone, free from
lethal effects of UV-B radiation.  There is also a
possibi l i ty  of  extract ing the UV-screen
compounds for their application in cosmetics and
pharmaceuticals to deter the harmful effect of UV
(Moorthy and Kathiresan, 1996).

Folklore suggests the use of mangroves
for the treatment of several diseases (Kathiresan
and Ramanathan, 1997). But there has been no
scientific validation of the native wisdom. In this
regard, we have proved that the mangrove
extracts exhibit antiviral activities against human
and animal pathogenic viruses viz., Human

immuno-deficiency virus, Semliki forest virus,
Vaccinia virus, Encephalomyocarditis virus, New
castle disease virus, and Hepatitis-B viruses.
These studies have shown that a few of the
mangroves, particularly those belonging to the
family-Rhizophoraceae have high antiviral
activities (Premanathan et al., 1992). The
mangroves do exhibit antibacterial activity. For
instance, pretreatment of mice with lignin a
mangrove species (Ceriops decandra) has
protected the mice from lethal infection of
Escherichia coli.

The mangrove species Excoecaria
agallocha exudes acrid latex which is injurious to
the human eyes and hence called “blinding tree”.
This is a sacred tree and worshipped in Lord
Nataraja’s temple at Chidambaram, Tamil Nadu
State. Experimentally we proved the latex to have
knock-down effects on a variety of marine
organisms (Kathiresan and Thangam, 1987). This
finding motivated us to test mangrove plant
extracts against mosquitoes, which have become a
serious menace especially in the coastal areas
where they can transmit dreadful human diseases.
Some of the mangrove plants kill mosquito larvae
of Anopheles stephensi the vector of malaria,
Culex tritaeniorhynchus, Aedes aegypti the
vector of dengue and yellow fever, and Culex
quinquefasciatus the vector of filariasis. The
plant extracts when applied on the human skin,
repel adult mosquitoes of Aedes aegypti. Smoke
from the plant extract repels and kills adult
mosqui toes  of  Aedes aegypt i  and Culex
quinquefasciatus. Of all the mangroves tested,
the aerial roots of Rhizophora apiculata show
the most effective mosquito larvicidal activity.
Pyrethrin like compounds have been isolated from
this plant (Thangam, 1990).

Mangroves serve as a source of fish-
attracting substances as proved by our in situ
experiments. Fin and shell fishes are attracted
towards the decomposing leaves of mangroves,
coinciding with high counts of nitrogen-fixing
azotobacters and high levels of total nitrogen in
the decomposing mangroves (Rajendran, 1997).
Cholesterol extracted from the mangrove
Rhizophora, when fed to the penaeid prawn

MANGROVES  AS  'CASH  CROPS'!

‘Research activities need to equip with a capacity of creativity and innovation and they
should provide the knowledge, help the environment, create the technologies, generate
the jobs and accelerate the economic growth;  failure in this approach is a sin’.
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Penaeus indicus, promotes growth and biomass
(Ramesh and Kathiresan, 1992). These studies
motivated us  to  develop a  technique of
“mangrove vegetation trap” in which, the
mangrove twigs are piled on the floor of water
bodies and netting around the piles after a period
of decomposition result in greater yields of fishes
(Rajendran, 1997).

Mangroves are rich source of beneficial
microbes - nitrogen-fixing azotobacters and
cyanobacteria as well actinomycetes (Ravikumar,
1995; Palaniselvam, 1998; Sivakumar, 2001). Three
species of azotobacters viz., A. vinelandii,
A. beijerinckii and A. chroococcum, isolated from
the mangrove sediments, have been found to
have potential use as biofertilizers for mangroves.
Four species of cyanobacteria viz., Phormidium
ambiguum, P.  fragi le ,  Microcoleus
chthonoplastes and Lyngbya confervoides
isolated from pneumatophores of the mangrove
Avicennia marina can be used as biofertilizers for
mangrove seedlings.  Two new species of marine
actinomycetes – Streptomyces kathirae and
Actinopolyspora indiana have been found to be
capable  of  control l ing plant  and animal
pathogens.

We have developed techniques for
raising the mangroves at a faster rate through
vegetative propagation and hormonal treatments.
Using these low-cost techniques, mangrove
plantations have been established experimentally
in two degraded coastal  areas along the
southeast coast of India (Kathiresan et al., 1996,
2000). These planted sites have been found to be
useful in increasing the fishery resources and
improving the environmental  condit ions
(Kathiresan et al., 1996). Also, there are more
possibilities for coastline stabilization, landscape
management  and coastal  hort icul ture by
cultivation of mangrove halophytes as ‘cash
crops’ using seawater irrigation.
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Dodonaea viscosa (L.) Jacq. is a shrubby
tree of the family Sapindaceae which has not yet
been included in the reported floral diversity list
of Sundarban in general and Sundarban Tiger
Reserve (STR) in particular. It was recorded during
the recent field survey when  collection of the
plants samples were made from the intertidal zone
of Bagmara block (compartment nos. 1 & 6) of
STR during February, 2002. Flowering and fruiting
twigs were collected and the habitats  of
associated plants were noted. The samples were
preserved as herbarium specimens and wet
specimens in the Herbarium of Botanical Survey
of lndia. Morphological studies were done,
flowers were dissected, drawn critically and their
unique characteristics studied. Specimens were
verified from Central National Herbarium (CAL)
and earlier collections of the specimens were
found to be made from Sagar Island in the year
1967 but the specimen was not included in any
earlier publications viz., Hooker (1897), Naskar
(1981), Banerjee (1985) and others. Regional floras
viz., Flora of British India (Hooker, 1897),  Flora of
Bengal (Prain, 1903a, 1903b) and Flora of South 24
Parganas (Naskar, 1981) have also been consulted
to note the earlier distribution of the species in
this region.

Several patches of Dodonaea viscosa
(L.) Jacq. were found in the coastal area of STR
along with Ceriops tagal, C. decandra, Derris
scandens ,  Lumnitzera racemosa ,  Cerbera
odol lum ,  Hewit t ia  sublobata ,  Canaval ia
cathartica  from Bagmara (Compartment - 1) of
STR. In Bagmara (Compartment - 6) this plant was
found to grow with Calophyllum inophyllum,
Terminalia catappa, Saccharum spontaneum,
Ipomoea pes - caprae,  Acrostichum aureum,
Vitex  negundo ,  Hibiscus tiliaceus , Derris
scandens and other mangrove and mangrove
associated species. This plant species along with
habitat and morphometric features are presented
in the present report with the objective to include
the species in the floral diversity of STR.

Sundarban Tiger Reserve (STR) is the
most preferred habitat of the mangrove and non-
mangrove halophytes in the Indian Sundarbans.
The number of major mangrove, minor mangrove,
mangrove associate, back mangrove and non-
mangrove species  amounting to  81 are

distributed within the STR (Ghosh et al., 2002).
Most of the endangered and interesting species
along with other species are distributed in the
central and lower part of STR and most of the
non-halophytic plants species remain restricted
near the sea shore.

Hooker (1897) mentioned D. viscosa
from Indus valley and Eastward of India and
seaward to Ceylon but did not mention its
distribution in Sundarbans. Prain (1903a)
mentioned its distribution in Tirhat, Chotonagpur,
North Bengal and Chittagong but not from the
Indian Sundarbans. Earlier publications of Naskar
(1981, 1983), Naskar and Guhabaksi (1987) and
Naskar (1990, 1993), have not included this
species from Sundarban mangals.

In this connection further exploration
must be made in this mangrove tiger land
particularly in STR which may enrich the floral
list and prove the   actual scenario.
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Root knot nematodes are the species of
nematode genus Meloidogyne producing galls on
the roots of wild varieties of cultivated plants
that provide food, fiber and timber. They are also
considered as one of the important global pests,
attacking more than 3000 plants. Meloidogyne
species have wide distribution in India (Vyas and
Patel, 2002).

During the work on mangroves for
germination studies, infection and gall (knot)
formation (hypertrophy) on the root system of
Xylocarpus granatum due to the susceptibility of
this species to nematode Meloidogyne javanica
was detected (Fig. 1).

Xylocarpus granatum is growing rarely
along the coast of Maharashtra state of India. The
germination percentage, rate and seedling growth
performance are seed weight dependant (Gokhale
and Chavan (Mulik), 2002).

At nursery conditions the disease was
observed. There were no disease symptoms on
seedlings during the rainy season. With the
onset of winter, the infected plants started to
show temporary leaf wilting during day time
alongwith slight leaf yellowing. During early
summer the seedlings showed permanent wilting
and defoliation which resulted in the death of
seedlings. Further analysis revealed that the death
of seedlings was mainly due to stem blockade by
brownish material along with cyst mass of
M. javanica. At this stage, the whole root system
showed hypertrophy and blackening of tissue.
This led to about 50% decrease in survival of
seedlings. The disease was observed on the
seedlings, irrigated with fresh as well as estuarine
water under nursery. Care must be taken to avoid
the root knot disease by using the soil free of
pathogen while establishing the saplings under
nursery. There is an urgent need to find out the
control measures.

ROOT  KNOT  DISEASE  OF  XYLOCARPUS  GRANATUM  KOENIG

Fig. 1
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The seas in all parts of the world are
littered with man-made debris, most of it plastics,
which are practically indestructible. The high
concentration of plastic debris is found near busy
shipping lanes and fishing areas. Discarded
plastic items pose a special ecological problem
because they are buoyant, durable and strong.
Sea life is endangered by entanglement or
ingestion. Plastic litter is conspicuous on many
contemporary shorelines, most frequently near
populated and industrial centers, but also on
remote and seldom visited or uninhabited islands.

Most of the litter at sea or a coast is
composed of primary or secondary packaging
materials, plastic bags, cups, bottles, tampon
applicators, pieces of polystyrene, glass bottles,
broken glass, metal beverage cans, plastic
footwear, logs etc. Plastics synthesized from
petrochemicals were first produced more than a
century ago. After II World War, the shortage of
rubber and other materials created the demand for
plastics. The magnitude of plastic production and
use has not surprisingly created a significant solid
waste disposal problem. Although plastics do
breakdown as a result of physical and chemical
weathering, the process is slow and are non-
degradable, remain unaltered for years or even
decades.

In general, plastic debris is of two forms.
One is raw plastic which is nothing but a resin
pellet of few millimeters in diameter discarded
along with waste water from manufacturing plants.
It resembles fish eggs and hence consumed by
several planktonic feeders, which die due to
asphyxiation. O' Hara et al. (1988) reported the
concentration of plastic pellets as high as 3,500
and  to 34,000 km

-2
 in the surface waters of

Atlantic and Pacific Oceans respectively.

The second form of plastic debris is that
of manufactured products. Approximately 10
million tonnes of solid waste are discharged in to
ocean every year of which 1 million tonnes are
plastic debris.

Marine organisms sometimes consume
plastic debris, either inadvertently in the process
of feeding or deliberately because they mistake
the debris for food. The extent to which marine
organisms have been killed or stressed as a result
of plastics ingestion is not well known because an
autopsy is necessary to confirm the cause for

death. The best documented cases of plastics
ingestion have undoubtedly involved sea turtles,
which persumably mistake plastic bags and
sheeting for jelly fish, a common prey.

Plastic objects, most commonly raw
polythene pellets, have been found in the
digestive tracts of atleast 50 of the world's 280
species of marine birds.

Finfish are also known to consume
plastic debris especially the demersal fishes. For
example, the juvenile of flounder has been
reported to contain as many as thirty (2-5 cm
diameter) plastic pellets in their intestine (Kartar
et al., 1973, 1976). The presence of such pellets
may cause intestinal blockade in small fish (CEE,
1987).

Annexure 5 of the International Convention
for the Prevention of Pollution from ships
(MARPOL) came into effect in 1988. As per this
the disposal of waste other than food to the seas
by ships is banned. But this is not followed in
letter and spirit and an estimated 6.5 million
tonnes of plastics are discarded by ships, every
year most of which within 400 km from land. The
best solutions for this are recycling of plastics,
increasing the level of natural products, turning
on to the manufacture and use of photo-
degradable plastics by changing the molecular
structure of plastics which is degradable in the
presence of UV or biodegradable plastics by
adding cornstarch or any vegetable additive
which can be broken down by microbes. Only
the vegetative parts degrade. Though small
fragments remain, they are harmless.

Creating awareness and educating both
seafarers and the general public are perceived as
crucial for the successful resolution of the plastic
menace. The ghost fishing can be minimized with
the help of technology and by the conscientious
effort by fisherman to reduce net or trap loss.
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 PLASTIC - THE MODERN  MONSTER

5



9
Seshaiyana Vol.11  No. 2 (2003)

Thane creek (long. 72° 55’ to 73° 02’ E
and lat. 19° 00’ to 19° 15’N) lies on the west coast
of India. It begins from the Bombay harbour and
extends 26 km northwards joining the Ulhas river
by a minor connection near Thane city. The creek
has more influence of tidal marine water as
compared to freshwater and is fringed with
mangroves (mainly Avicennia marina) along both
its banks. The Thane-Belapur industrial complex
and Navi-Mumbai residential complex are on the
east bank of the creek while the west bank has
densely populated Thane-Mumbai residential area
and a good number of industries as well. These
industrial and urban complexes release their
effluents and waste in to the creek causing stress
and deterioration of the ecosystem (Govindan et
al., 1976; Desai et al., 1977; Zingde et al., 1979;
Varshney et al., 1984; Mohapatra, 1985; Neelam
Ramaiah et al., 1998 and Krishnamurthy and Nair,
1999).

Regular monitoring of the hydrological
parameters  is  of  help in  f inding out  the
deterioration in water quality and in evolving the
mitigation strategy. This article presents the
results of the four annual survey undertaken over
the years 1981 - 2000.

The study was conducted in the shallow
and narrow 7 km stretch of Thane creek near
Thane city. The study periods were May 1981 -
April 1982; May 1988 – April 1989; May 1992 -
April 1993 and May 1999 – April 2000.  The water
samples were collected weekly during high tide
and low tide from 5 different locations using
clean plastic buckets and the water quality
parameters were estimated using standard
methodology (APHA, 1981).

The results indicated prolonged hypoxia
(range 1.06 – 2.79 mg/l; av. 1.76 mg/l) as the
dissolved oxygen was mostly below 2.5 mg/l
(Laponite and Clark, 1992). The hypoxic DO was
coupled with high suspended solids (range 1.325 -
18.025 gm/l; av. 7.073 gm/l), which were much

higher compared to most of the Indian estuaries
(Goldin Quadros, 1995). The salinity (range 0.59 -
32.71 psu.; av.16.6 psu.) showed seasonal
variations; low   salinity during monsoon and
high during non-monsoon months. The average
annual salinity was mesohaline (< 18 ppt.),
however it did not help in increasing the
dissolved oxygen content, indicating the level of
anthropogenic  activities.

A comparison of the data collected from
1981 to 2000 showed gradual decrease in oxygen
level (5.3 mg/l - 1.6 mg/l). The saturation level
which was 82% during 1981 – 82 decreased to
70%, 33% and 25% respectively during the years
1988 - 89, 1992 - 93 and 1999 - 2000. The
minimum dissolved oxygen recorded in 1981-82
was 3.63 mg/l, by 1988-89 10 % of the total
readings were below the hypoxic limit of 2.5 mg/l,
whereas in 1992-93 the frequency of hypoxia
increased to 70 % and became 84 % in 1999-2000.

In Thane creek the average salinity over
the years has decreased from polyhaline (i.e. > 18
ppt.) to mesohaline (i.e. < 18 ppt.). Logically the
dissolved oxygen should have improved, but on
the contrary it showed decline indicating the
influence of pollutants.

The detrital particles generally formed a
major component of suspended matter in the
sewage polluted aquatic environments (Goldin
Quadros, 1995). The suspended solids in Thane
creek increased by 315 % in 1999-2000 compared
to those in 1981-82.

The reasons for the deterioration
include the decadal rise in population (TMC-ESR,
2000) of Thane from 4,74,170 in 1981 to 7,96,000
in 1991 to the present 14,50,000. This has
increased the quantity of solid waste and
effluents released into the creek without any
treatment. This is because Thane Municipal
Corporation has a primary sewage treatment plant
of 56 mld. capacity as against the 220 mld.

DETERIORATION OF THANE CREEK ECOSYSTEM NEAR
THANE CITY OVER THE PAST 20 YEARS

P. Anantharaman and
V. Daisy Rathina Nightingale

CAS in Marine Biology
Parangipettai – 608 502
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O' Hara, K.J., S. Iudicello and R. Bierce, 1988. A
citizen's guide to plastics in the ocean : More

than a littre problem. Centre for Marine
Conservation, Washington, D.C., 143 pp.
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effluents generated in the TMC area (TMC-ESR,
2000). The solid waste of about 750 tonnes/day
and 200 tonnes of industrial waste/day, are
dumped along the banks of the creek. This solid
waste dumping gradually has resulted in reclama-
tion and encouraged construction activities like
building of roads, bridges, residential complexes,
etc. As a result of these activities, flow of tidal
water has been affected, due to which flushing
characteristic of the creek is hampered. This
probably has led to increase in suspended solid
load and hypoxia, ultimately affecting the health
of the ecosystem.

The increased human pressure has
significantly destroyed the mangroves of Thane
city. In 1981-82 mangroves occupied an area of
about 25 ha, which declined to 15 ha in 1992-93
and to 9 ha in 1999-2000. The decimation of
mangroves coupled with perpetual hypoxia has
led to the destruction of breeding and feeding
grounds of the fishes in this region. The data of
monthly fish catch revealed 68% reduction in
1992-93 compared to 1981-82 (Gokhale and
Athalye, 1995), whereas now (i.e. 1999-2000)
fishing has become an occasional activity (barely
4% in comparison to 1981-82) due to non-
profitable yields in Thane region. The locals had
to either change their occupation or travel to
lower stretches of the creek to continue with their
profession.

To conclude, the long-term studies on
Thane creek point out growing pollution in the
creek. This has adversely affected the mangroves
and fishery of the creek thereby the livelihood of
local fishermen who depended on that.
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On December 18, 2003, a sperm whale
got stranded at the coastal village MGR Thittu
near Parangipettai of Cuddalore District  in Tamil
Nadu.  The barrel shaped head of the whale was
found to constitute around one third of the total
body length.  There was a single blow hole.  It
was a longitudinal sigmoid slit located on the
slight prominence on the upper left side at the
front end of the rostrum.  The narrow rod shaped
lower jaw was found markedly overshot by the
rostrum. Based on the above characters and
number of teeth on the lower jaw, the stranded
whale was identified as the sperm whale Physeter
macrocephalus.  The stranded whale measured
12 feet in length and weighed 1000 kg.  Bannister
(1969) reported the length of the baby sperm
whale as 12 feet at the time of birth.  Based on
this it was concluded that the stranded whale
was a sperm whale.

There were many external bruises on the
body of the baby whale suggesting that the
baby whale might have sustained injuries while it
moved into inshore waters by dashing against
the passing boats and nets.  It was allowed the
decay on the shore itself.   The dogs and crows
had a tasty feast for quite some time, until
nothing was left except the bones.

The stranding of baby whale was
closely followed by the stranding of its mother in
all probability, after 12 days. This happened at
Pudukuppam village near Cuddalore which is
situated at distance of 35 km north of MGR
Thittu. Identity of  the whale was established
with the characters mentioned for the baby
Physeter macrocephalus. The mother sperm
whale measured 30 feet in length and weighed 9
tons.  It was a mature female of 13 years old.
Unlike in the baby, there were no bruises on the
body.  It is believed that the mother might have
inadvertently strayed into the inshore waters in
search of its baby and got stranded. The
stranding of whales which happens quite often
along the east coast of India requires a detailed
study.

STRANDING OF BABY AND MOTHER  SPERM WHALES (PHYSETER
MACROCEPHALUS  LINNAEUS) IN PARANGIPETTAI AND ADJACENT

COASTAL  WATERS OF SOUTHEAST COAST OF INDIA

Stranded baby whale

Stranded mother  whale
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Mangrove forests usually do not have
under story herbs but their own seedlings grow
under them. But sometimes the forest floor is
colonized by grasses, rushes and sedges when they
penetrate the open parts of mangrove from
adjacent  fresh water or saline marshes (Tamlinson,
1986). These plants are introduced into the
mangrove forests by natural dispersal through the
water currents.

The coastline of Kanyakumari is nearly 68
kms long. The perennial rivers empty along the
coastal line. The river Pazhayar is one of the most
important surface water resources of Kanyakumari
District. At its confluence with the Arabian sea near
Manakudi village it forms the Manakudi estuary.
In the upper reaches of the estuary there are small
islands. One of the islands has artificially
regenerated  mangroves. Besides the mangrove
plants some associated plant species are also found
beyond the mangrove environment. These
associated plants have interactions in terms of
enhancing nutrient availability and protecting the
mangrove plants  from  natural disaster. Hence, the
present study was done to find out the mangrove
and associated plant species in Manakudi
mangrove ecosystem.

Present study revealed the occurrence of
two species of mangrove plants viz., Rhizophora
mucronata (Family : Rhizophoraceae) and Avicennia
officinalis (Family : Avicenniaceae) and three
species of mangrove associates viz., Fimbristylis
dichotoma (Family : Cyperaceae; Order : Cyperales)
Acrostichum aureum (Family : Pteridaceae; Order :
Pteridales) and Panicum repens (Family : Poaceae;
Order : Poales) in the Manakudi mangrove
ecosystem. Rhizophora mucronata is a small  tree
growing in soft mud along the intertidal creeks and
under  estuarine influence. There are about 150
number of trees with the maximum height of  4
meters and the maximum stem circumference
observed was 23 cms with well developed  still root.
Flowering was noticed during the monsoon month
(November) and the matured hypocotyls were found
during post monsoon month (February). There are
about five number of Avicennia officinalis. Among
these small shrub like mangrove trees the maximum
height noticed was 4 meters. The maximum stem
circumference was 15 cms with exhaustive
respiratory roots. In this species while flowering
was noticed during monsoon months, the mature

seeds were observed during the month of March.
Felling, shell mining and  fibre-retting activity
considerably deplete the mangrove plant diversity.

Fimbristylis dichotoma is a mangrove
associated aquatic grass. This rhizomatous
perennial plant is about 15 to 20 cm tall. Leaves
basal, flat, acuminate, scabrid on the margins above
ligule densely hairy; inflorescence simple or
decompound, length 15 cm, involucral bracts 2-5;
primary rays 3-5 scabrid or glabrous and 10 cm long,
secondary rays 3; spikelet solitary, oblong-ovoid
acute, many flowered, glumes ovate, reddish brown
margins hyaline; stamens - 2, style basally
glabrous; stigmas - 2, ciliate, nut ovoid stalked and
biconvex. Flowering starts from November
onwards.

Acrostichum aureum is a mangrove
associated fern with stout 10-15 cm thick erect
epigeal dictyostelic usually unbranched rhizome.
The rhizome is covered by persistent leaf bases,
thick sparsely branched spongy stilt-like roots and
crowded paleae which are prominent dark brown to
blackish, basally attached and of two types, the
larger and the smaller. Fronds tufted obliquely erect,
spirally arranged and each associated at the base
with cluster of roots; stipes 30 – 90 cm long, green
when fresh, densely paleaceous at base but smooth
and glabrous upwards and adaxially grooved;
lamina elongate and oblong in outline 1 - pinnate
with rachis similar to stipe; rachis bears a terminal
pinna and many laterals obliquely placed lateral
pinnae, which are 4-5 cm apart, simple, petiolate,
oblong, liguate, glaborous on both surfaces; thick
and leathery in texture, yellowish green when fresh,
brownish when dry; fertile fronds similar to sterile
ones with the pinnae sometimes reduced in width,
sometimes only the pinnae of the upper half of the
frond or on one side fertile; sporangia spread
densely over the entire lower surface forming a dark
reddish brown mat over the surface and mixed with
many peltate paraphyses, spores trilete; gregari-
ous in salt marshes near the sea and back waters.
This species grows in areas which get flooded
during rainy season or at high tides forming
extensive colonies in exposed semi-exposed and
shaded localities.

Panicum repens is a rhizomatous creeper
with perennial rooting at the base. Height is 30 - 90
cm. Culms are solitary or tufted and erect. Nodes

MANGROVE AND ASSOCIATED PLANTS IN MANAKUDI ARTIFICIAL  MAN-
GROVE ECOSYSTEM (SOUTH WEST COAST OF INDIA)

9



13
Seshaiyana Vol.11  No. 2 (2003)

India is one among the twelve countries
blessed with megabiodiversi ty.  The r ich
biodiversity of India is represented by ever green
tropical rain forests, numerous rivers, lakes,
dessert besides the world’s largest mangrove in
Sundarban, rich corals, diverse fish species
including the whale sharks, whales, dolphins,
dugong and a plethora of economically important
arthropods and molluscs. The world’s largest
marine turtle breeding ground, migratory water-
fowl and Asia’s largest brackishwater lake Chilka
add further values to the coastal and marine

SPECIES (ANIMALS) NAMED AFTER INDIA

biodiversity of India.  No wonder many species
have been named after this great country and the
following table gives information about the
species named after India. The list is not complete
as many more new species are believed to occur
in India. While efforts should be taken to bring
them to light, protection of these important
species is also highly important.  Let the number
of species in the list grow in the years to come
and let us protect our rich biodiversity which is
described as our living  heritage.

   S. No.    Scientific Name     Group                        Common Name

1 Acropora indica Coelenterate Coral reef
2 Paracyathus indicus Coelenterate Coral reef
3 Dendrophyllia indica Coelenterate Coral reef
4 Ceratocymba indica Coelenterate
5 Eudoxia indica Coelenterate
6 Limnocnida indica Coelenterate
7 Haplolaimus indicus Nematode Round worm
8 Pisionidens indica Polychaete - Spionid
9 Malacoceros indicus Polychaete - Spionid
10 Laonome indica Polychaete - Spionid
11 Lycastis indica Polychaete - Nereid
12 Namalycastis indica Polychaete - Nereid
13 Eunice indica Polychaete - Eunid
14 Sabellastarte indica Polychaete
15 Sphenoderos indicus Polychaete
16 Pherusa eruca indica Polychaete
17 Lygdamis indicus Polychaete
18 Paracalion indica Amphipod
19 Cymothoa indica Isopod
20 Penaeus indicus Shrimp Indian white shrimp
21 Acetes indicus Sergestid Shrimp
22 Solenocera indica Shrimp
23 Periclimenes indicus Prawn
24 Raphidopus indicus Anomuran Crab

glabrous, leaf blades flat or involute, distichous,
5  - 12 cm long, 5 - 12 mm wide  with scattered hair on
the upper surface; ligule membraneous and fimbrite;
inflorescence an open panicle, 6 - 20 cm long,
branches alternate, spikelets 3 mm long, ovate, acute
and glamorous; young shoots covered with leaf
sheaths  hence commonly called torpedo grass.
Flowering was observed during August and
November. It is a useful grass for binding coastal
sands. It is a good fodder.
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25 Euthsa indica Dorrippid Crab
26 Halictophagus indicus Strepsiptera Twisted winged insect
27 Tachytixenos indicus Strepsiptera-insect
28 Apis indica Insect
29 Pyrameis indica Insect
30 Liphiodoma indica Gastropod
31 Turris indica Gastropod
32 Perna indica Bivalve Brown mussel
33 Electra indica Bryozoan
34 Hippoporina indica Bryozoan
35 Astropecten indicus Echinoderm - Asteroid
36 Fromia indica Echinoderm - Asteroid
37 Stephanometra indica Echinoderm - Crinoid
38 Ophiacantha indica Echinoderm - Ophiuroid
39 Sthenocephalus indicus Echinoderm - Ophiuroid
40 Stereocidaris indica Echinoderm - Echinoid
41 Plesiodiadema indicum Echinoderm - Echinoid
42 Pseudoboletia indiana Echinoderm - Echinoid
43 Sillago indica Fish Indian sillago
44 Stolephorus indicus Fish Indian anchovy
45 Platycephalus indicus Fish Indian flathead
46 Alectis indicus Fish Indian thread fish
47 Trachurus indicus Fish Arabian scad
48 Parupeneus indicus Fish Indian reef fish
49 Kurtus indicus Fish
50 Synodus indicus Fish
51 Ilisha indica Fish
52 Glyptothorax indicus Fish Sisorid cat fish
53 Narcine indicus Fish Ray
54 Kryptopterus indicus Fish
55 Monopterus indicus Fish
56 Silhouettea indicus Fish
57 Polydactylus indicus Fish
58 Acanthoplesiops indicus Fish
59 Antennarius indicus Fish
60 Apristurus indicus Fish
61 Astronesthes indicus Fish
62 Ateleopus indicus Fish
63 Bathophilus indicus Fish
64 Gigantura indica Fish
65 Bolinichthys indicus Fish
66 Pherallodus indicus Fish
67 Dinematichthys indicus Fish
68 Makaira indica Fish
69 Lophodolos indicus Fish
70 Melamphaes indicus Fish
71 Melichthys indicus Fish
72 Notacanthus indicus Fish
73 Polyipnus indicus Fish
74 Pomacentrus indicus Fish
75 Ariomma indica Fish
76 Chiloscyllium indicum Fish
77 Triacanthodes indicus Fish Ridge-back cat shark

11
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78 Chitra indica Turtle Soft shell turtle
79 Trionyx indicus Turtle
80 Titanosaurus indicus Reptile Dinosaur
81 Anser indicus Ave Bar headed goose
82 Gyps indicus Ave Indian long billed vulture
83 Metapidius indicus Ave Bronze winged jacana
84 Vanellus indicus Ave Red wattled lapwing
85 Pterocles indicus Ave Painted sand grouse
86 Chalcophaps indica Ave Indian emerald dove
87 Caprimulgus indicus Ave Indian jungle nightjar
88 Motacilla indica Ave Forest wagtail
89 Frithacus indicus Ave White browed bush
90 Nesokia indica Mammal Short tailed bandicoot rat
91 Viverricula indica Mammal Indian civet cat
92 Gerbillus indica Mammal Indian gerbelle
93 Hystrix indica Mammal Indian porcupine
94 Ratufa indica Mammal Indian giant squirrel
95 Tatera indica Mammal Indian gerbil rat
96 Bandicota indica Mammal Larger bandicoot rat
97 Rhinoceros indicus Mammal Rhinoceros

Besides the above species, the following synonyms are also found in literature. The valid names of
synonyms are also given.

 S.No.                                   Fishes
Synonym Valid name

1 Blepharis indicus Alectis ciliaris
2 Chanos indicus Chanos chanos
3 Crenidens indicus Crenidens crenidens
4 Elops indicus Elops machnata
5 Histiophorus indicus Istiophorus platypterus
6 Irex indicus Elagatis bipinnulata
7 Lophius indicus Lophiomus setigerus
8 Malacosteus indicus Malacosteus niger
9 Megalops indicus Megalops cyprinoides
10 Monopterus indicus Monopterus eapeni
11 Naucrates indicus Naucrates ductor
12 Notidanus indicus Notorynchus cepedianus
13 Platygaster indicus Ilisha melastoma
14 Pristigaster indicus Opisthopterus tardoore
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ABSTRACTS OF RECENT PUBLICATIONS

ESTUARINE BIOLOGY

Biocoenosis and ecological relation of crustacean infauna in the mangrove habitat of a tropical estuary
The present study enumerates the species composition, population density, relative dominance of
species, vertical stratification and tidal variation of crustacean infaunal community of Cochin mangrove
ecosystem in Kerala, south west coast of India during Sep. 1989 - August 1991. Various environmental
factors (salinity, temperature and pH) were found to have significant  positive correlation with the faunal
abundance. Out of 12 species found, Apseudes chilkensis, Corophium triaenonyx, Gammarus sp,
Sphaeroma sp. and juvenile prawns were found relatively dominant. Horizontally, maximum density of
species was perceived in the low tide area of the intertidal region, and minimum in the high tidal area.
Vertically, the top 0-5 cm layer of substratum, in all the three tidal areas, was rich in species composition
and density. The ecological factors peculiar to the fertile and dynamic mangrove substratum in the top as
well as bottom subsoil differentiate the stratification of crustacean infauna. Sand dominated substratum
with abundant presence of detritus with an admixture of silt and clay was found to provide an excellent
habitat for the infauna.

Journal of Ecobiology Kumar, R.S.
14(3): 169-176 (2002) Department of Zoology, Catholicate College

Pathanamthitta - 689 645, India

Recent morphological changes in the Penner estuary, east coast of India

Study of sequential toposheets coupled with recent field observations revealed that Penner River, Andhra
Pradesh, India has progressively shifted its mouth towards north during the past 80 years. This may
partly be due to neotectonic activity and partly due to the development of new features at the estuary
mouth. The newly formed distributary is likely to be widened further in the near future and possibly affect
the coastal villages adjacent to its course.

Journal of the Geological Society of India Seetharamaiah, J., K.V.S. Bhagavan
60(5): 563-565 (2002) and K.N. Rao

Delta Studies Institute
Andhra University Sivajipalem
Visakhapatnam - 530 017, India
E-mail: jsrdsiau@yahoo.com

Over-estimation of sea level measurements arising from water density anomalies within tide-wells - a
case study at Zuari estuary, Goa
A 3-year study of water density anomalies within a conventional tide-well indicated that the average
water density within the well was consistently lower than that of the external ambient waters. The tide-
well at Marmugao, Goa, India is situated at the mouth of the Zuari estuary, and anomalies were reported
at all periods except during peak summer and the onset of the summer monsoon. These anomalies lead to
an over-estimation of sea level by a tide-well based gauge. We observed that the density difference, Delta
rho, between waters inside and outside the tide-well had a significant dependence on local rainfall and
wind. This trend was noticed throughout the 3 years observation period, with the minimum (0.001g cm-3)
difference corresponding to maximum (similar to 6 m s-1) winds and maximum (similar to 350 mm) rainfall.
The monthly-mean over-estimation in sea level (δ h), was minimum (2 mm) during the summer monsoon,
rose rapidly to over 22 mm after the monsoon, and remained around this peak value for 3 months before
slowly decreasing to 4 mm by peak summer. The yearly-mean over-estimation in the mean sea level
(MSL) was 11.3 mm. The limitation of the conventional tide-well could be minimized by incorporation of
arrays of perforations on its entire submerged portion. Density measurements during different seasons
indicated that these perforations gave rise to good mixing between the waters within and outside the tide-
well, thereby improving the accuracy in sea level measurement. The large number of gauges worldwide
that are situated in similar estuarine conditions would have contributed to inaccuracies in the climatology
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in the sea level records, and this area needs to be addressed. The observed annual repeatability of the
density difference pattern indicates that it might be possible to correct the historical sea level records,
obtained from tide-well-based gauges, for the observed systematic over-estimation of sea levels, from
measurements of density differences inside and outside tide-wells over a period of one year. This would
be a practical way to go back to what is in the archives and recover the absolute sea level. In this paper
we have also addressed a feasible solution to the lower density water-trapping problem suffered by the
guided-air-acoustic gauges, wherein a long and narrow tube is used to guide the acoustic pulse between
the acoustic head and the water surface.

Journal of Coastal Research Joseph, A., Vijaykumar, E. Desa,
18(2): 362-371 (2002) E. Desa and V.B. Peshwe

National Institute of Oceanography
Dona Paula, Goa - 403 004, India

Geochemical cycling in the Hooghly estuary, India
U-Th decay series isotopes, δ 18O and Si measurements in the river estuarine waters and sediments of the
polluted Hooghly estuary as well as the surface waters of the Bay of Bengal, its high salinity end
member, are reported. Dissolved Si indicates that there are probably two mixing regimes, dissolved U
behaviour is nonconservative and δ 18O behaves conservatively in the overall estuarine region. Isotopes
of reactive elements, viz. 234Th and 210Po, are removed from the estuarine waters in 2 days and 1 month,
respectively, which is due to high suspended matter (30-301 mg l-1). 228Ra and 226Ra are profusely released
into the estuarine waters in the low to mid-salinity regions. As expected, the opposite trend is observed
in the case of estuarine sediments and suspended matter. Reactive isotopes of Th, 210Pb and 210Po are
enriched, whereas Ra isotopes are depleted with respect to their parent nuclides in the estuarine
sediments and suspended matter. 232Th/Al ratio appears well suited to study the distribution and mixing of
the bed load sediments of the Ganga-Brahmaputra (G-B) and the Hooghly rivers with those from other
rivers on the Bay of Bengal floor.

Marine Chemistry Somayajulu, B.L.K., R. Rengarajan
79(3-4): 171-183 (2002) and R.A. Jani

Oceanography and Climate Studies Area
Earth and Geosciences Division
Physical Research Laboratory
Navrangpura, Ahmedabad - 380 009, India
E-mail: soma@prl.ernet.in

Biochemical changes in tissues of crab Sesarma quadratum (Decapoda) exposed to CuCl 2
Crabs of the species Sesarma quadratum were exposed to two sublethal concentrations of CuCl2 (2.8 and
9.3 ppm) for 21 days. Suitable control was also maintained. Muscle, gills and hepatopancreas of crabs of
both test and control groups were collected after an exposure to CuCl2 for 1, 7, 14 and 21 days. The
levels of protein, amino acids, lipids, free sugar and protein bound sugar were found to be lower
compared to control crabs, in the case of muscle, gills and hepatopancreas of test crabs, especially those
exposed to 9.3 ppm of sublethal concentration of CuCl2. The results strongly suggested that CuCl2 is
toxic to S. quadratum resulting in alterations in major biochemical constituents of all tissues.

Indian Journal of Marine Sciences Valarmathi, S. and J. Azariah
31(3): 246-248 (2002) Department of Zoology

University of Madras
Guindy Campus
Chennai - 600 020, India
E-mail: jazariah@yahoo.com

Carbon and nitrogen stable isotope ratios of subtidal benthic invertebrates in an estuarine mangrove
ecosystem (Andhra Pradesh, India)
In order to assess the relative trophic importance of mangrove litterfall and aquatic primary production in
the mangrove creeks of the Coringa Wildlife Sanctuary (Andhra Pradesh, India) and the adjacent
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semi-enclosed Kakinada Bay, carbon and nitrogen stable isotope ratios were determined in a variety of
benthic invertebrate species collected at 22 sites during the pre-monsoon period (May-June) of 1997 and
1999. δ 13C values showed little interspecific variation at any given location, but there was a distinct
spatial gradient in consumer δ 13C values of about 7ppt, with more depleted values in the mangrove
creeks (-23.6 ± 0.6 ppt), and gradually increasing in the mangrove outlets (-21.5 ± 0.9 ppt), a relatively
restricted zone in the south-eastern part of Kakinada Bay adjacent to the mangroves (-18.8 ± 0.8 ppt),
and the central and northern part of the Bay (-16.7 ± 1.4 ppt) which opens into the Bay of Bengal. This
gradient is much larger than that observed during a previous study in suspended organic matter
(maximum about 2.7 ppt) and during this study in sediment organic matter (about 1.5-2.5 ppt). The
observed carbon stable isotope ratios thus suggest a marked selectivity of the benthic invertebrate
community for pelagic and benthic microalgal food sources and indicate that mangrove-derived and other
terrestrial carbon is not a significant food source for benthic invertebrate communities in this ecosystem
during the pre-monsoon period. Furthermore, δ 13C values of sediment organic matter (SOM) suggest
that terrestrial carbon is not a major contributor to the SOM-pool in this ecosystem. Evidence for
seaward migration of Penaeid prawns was provided by some individuals caught in the North Bay which
displayed low δ 13C values characteristic of fauna found in the mangrove creeks or outlets. Nitrogen
stable isotope ratios were found to be a useful indicator of trophic level, even though there remained
some overlap between δ 15N values of presumed low and higher trophic levels. Benthic invertebrates
showed a δ 15N gradient of about 3.2 ppt between the mangrove creeks and the Central and North Bay
whereas sediment δ 15N values showed a smaller spatial gradient of about 1.6 ppt. This gradient which is
hypothesized to reflect differences in inorganic nitrogen sources and availability.

Estuarine, Coastal and Shelf Science *Bouillon, S., A.V. Raman, P. Dauby
54(5): 901-913 (2002) and F. Dehairs

Department of Analytical and Environmental
Chemistry, Mangrove Management Group
Vrije Universiteit Brussel
Pleinlaan 2, B-1050, Brussels, Belgium
*E-mail: steven.bouillon@vub.ac.be

Acute toxicity of lead on tolerance, oxygen consumption, ammonia-N excretion, and metal accumulation
in Penaeus indicus postlarvae
The estuaries and backwaters that are the potential breeding grounds of penaeid shrimps are subject to
heavy metal pollution through industrial effluents and domestic sewage. In the present investigation,
laboratory experiments were conducted to study the acute toxicity of lead on tolerance, oxygen
consumption, ammonia-N excretion, and metal accumulation in Penaeus indicus postlarvae. Static
bioassay tests were employed to determine tolerance limits. Oxygen consumption, ammonia-N excretion,
and metal accumulation were determined in postlarvae by exposing them to different concentrations of
lead for a period of 48 h. Oxygen consumption measurements were made by using a respiratory chamber
equipped with an oxygen electrode and ammonia-N was determined with trione (dichloro-S-triamine
2,4,6(1H,3H,5H-trione)). Accumulation of metal was estimated by wet-ash method. The LC50 value for 96
h was 7.223 ppm and the regression equation Y=4.1638+0.9738X with correlation coefficient of 0.9613
was obtained by probit method. A decrease in oxygen consumption and ammonia-N excretion was
observed in postlarvae with increasing concentration of lead. A concentration-dependent accumulation
of metal was noticed in these postlarvae. Modifications in O:N ratios of postlarvae suggest that lead
accumulation might have altered utilization patterns.

Ecotoxicology and Environmental Safety Chinni, S., R.N. Khan and P.R. Yallapragada
51(2): 79-84 (2002) Department of Zoology

Andhra University
Visakhapatnam - 530 003, India

Effect of lead on Na super(+), K super(+)-ATPase activity in Penaeus indicus postlarvae
In vivo effect of lead on Na+, K+ -ATPase was studied in plasma membrane/mitochondrial fraction of
P. indicus post-larvae (PL), exposed for 30 days to a sublethal concentration (1.44 ppm) of lead.

15



19
Seshaiyana Vol.11  No. 2 (2003)

A significant (P < 0.05) decrease in the enzyme activity was observed in exposed PL compared to the
controls at different intervals except 24 hr. Further the substrate (ATP) and ion (Na+ and K+)-dependent
kinetics of Na+, K+ -ATPase was studied with the plasma membrane/mitochondrial fractions of control
and 30 days exposed PL. The apparent Km and Vmax values were calculated to determine the nature of
inhibition. Both the control and exposed PL showed almost the same apparent Km values in the presence
of different substrate or iron concentrations indicating that lead interacts with the enzyme at a different
binding site.

Indian Journal of Experimental Biology Satyavathi, C. and Y.P. Rao*
40(7): 858-860 (2002) Department of Zoology

Andhra University
Visakhapatnam - 530 003, India
*E-mail: yprabhakararao@yahoo.com

Distribution of  sediment  nutrients of  Vellar estuary in relation to shrimp farming
Sediment composition, organic carbon, total phosphorus and total nitrogen content of sediments in Vellar
estuary were studied in relation to shrimp farming. Data collected over a 2 year period showed that the
nutrient rich water (due to settling of unfed feed particle) discharged periodically from the shrimp farms,
did not influence much the sediment nutrients of the estuary.

Indian Journal of Marine Sciences Rajasegar, M., M. Srinivasan and S.A. Khan
31(2): 153-156 (2002) CAS in Marine Biology

Annamalai University
Parangipettai - 608 502, India

Trace metals concentrations in the sediment cores of estuary and tidal zones between Chennai and
Pondicherry, along the east coast of India
Four sediment cores collected from the water depths varying between 1.0 and 1.50 m in estuarine and
tidal zones between Chennai and Pondicherry, along the Tamil Nadu coast, were analysed for major
elements (Fe and Al), trace metals (Mn, Zn, Cr, Co, Pb and Ni), carbonate and organic carbon contents to
understand the behaviour of trace metals and their probable sources. The results reveal that Ni and Cr
are higher in the Adyar estuarine sediments compared to other three sites at Muttukadu, Mamallapuram
and Marakkanam. Higher contents of Ni and Cr in the entire core sediments of Adyar point to mixing of
sediments and bioturbation. Calculated enrichment factor (EF) with respect to upper continental crust
(UCC) values, shows that analysed sediments are depleted in Mn, Co, Pb and enriched in Ni, Cr. Adyar
estuary is highly contaminated especially with respect to Ni and Cr due to metal inputs from anthropo-
genic activity. Higher Fe and Mn content in Mamallapuram sediments may be due to the variability of
source rock exposed in this region. The EF values of Marakkanam sediments reveal unpolluted nature and
the positive correlation among Fe, Mn and other trace metals indicate the influence of early diagenetic
process.

Indian Journal of Marine Sciences *Achyuthan, H., D. Richardmohan,
31(2): 141-149 (2002) S. Srinivasalu and K. Selvaraj

Centre for Geoscience and Engineering
Anna University, Chennai - 600 025, India
*E-mail: achyuthan@giasmdol.vsnl.net.in

Palynology and depositional environment of fossiliferous clays from Goa State
Occurrence of fossiliferous clay beds underlying the laterite cap and containing palynofossils has been
recorded from Goa State, India. The first occurrence is from the north bank of Mandovi river at the bridge
on Mapusa-Panaji road where bluish grey clay yielded spores. The second occurrence is from the Iron
Ore Mine of M/S Lithoferro Pvt. Ltd. at Village Sangod, South Goa, India. It exposes carbonaceous clay
containing carbonized plant debris. Palynoassemblage, comprising elements such as Ceiba sp., Cocos
nucifera, Palm sp. Lycopodium inundata, Lygodium flexuosum, Ceratopteris thalictroides, Ceratopteris
sp. etc. along with microforaminiferal organic linings indicates estuarine environment of deposition and
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the climate to be tropical and humid with high rainfall. Further, presence of marcasite in these clays
associated with strong sulphurous odour also points out their deposition under reducing condition. On
the basis of the mode of occurrence and palynoassemblage, these clays correspond to the Ratnagiri
Beds exposed in Ratnagiri and Sindhudurg Districts of Maharashtra State, India, suggesting that the
clay beds of Goa are the southward extension of Ratnagiri Beds. Neotectonic activity is reflected by the
uplift of estuarine sediments above the present sea level as well as the deeply entrenched and highly
meandering river courses in the study area.

Journal of the Geological Society of India *Badve, R.M., C.V. Sakurkar and  V.R. Vartak
59(4): 331-337 (2002) 425/75, T.M.V. Colony

Pune - 411 037, India
*E-mail: badve@vsnl.com

Variations in heterotrophic and phosphate solubilizing bacteria from Chennai, southeast coast of India
Estuarine and open coastal biotopes along the Chennai coast were sampled bimonthly for total
heterotrophic as well as phosphate solubilizing bacteria (PSB) between January and December 1999. THB
was high during the months of January, September and November. THB population ranged from 6.03 to
8.13 X 105 cells ml-1 and phosphate solubilizing bacterial population from 1.00 to 1.3 X 103 cells ml-1.
Pseudomonas and Bacillus were found to solubilize more phosphates than others. Further the
phosphate solubilizing potential of Pseudomonas was confirmed in broth cultures where phosphate
solubilization was 1700 µg ml-1 associated with reduction of pH.

Indian Journal of Marine Sciences *Seshadri, S., S. Ignacimuthu
31(1): 69-72 (2002) and C. Lakshminarsimhan

Entomology Research Institute
Loyola College, Chennai - 600 034, India
*E-mail: tsseshadri@rediffmail.com

A study on the seasonal dynamics of Beypore estuary, Kerala coast
Mixing characteristics of the Beypore estuary, Kerala, India were determined up to 15 km upstream of
Chaliyar river. The study area was divided into four sections (5km interval) with two transverse stations
on either side of each section. The diffusivity values were found to be almost equal in four sections
during premonsoon months. In July it was 9.08 m2/sec at river mouth and zero at the upper reaches of
the estuary. In postmonsoon season the diffusivity values decreased upstream. Maximum value of
flushing time was computed in March (14.85 tidal cycle) and minimum in July (0.23 tidal cycle). At the
river mouth the water flux was directed seaward during the postmonsoon and monsoon season. During
the premonsoon period the transport was upstream and the net transport was higher during May.
Maximum flux of the suspended sediment was obtained during July (1220.97 mg/cm2/sec) at the river
mouth. Highly negative fluxes were obtained during premonsoon period with the highest negative value
occurring during May (-381.31 mg/cm2/sec) at river mouth. During the study period the annual sediment
input and the net sediment transported towards the sea were estimated to be 8.8 x 104 and 5.7 x 104 tons/
year respectively so that the annual entrapment of sediment was 3.1 x 104 tons/yr. The logarithmic values
of Richardsons number (log RL) showed large variation at river mouth section of the estuary and at
about 10 kms upstream during the postmonsoon period. During the premonsoon period there was no
noticeable variation in log RL values at these two places and the estuary was found to be well mixed.
During the monsoon period, the stratification was higher and the variation in log RL was high from flood
to ebb tide.

Indian Journal of Marine Sciences *Anilkumar, N. and P.K. Dineshkumar
31(1): 52-58 (2002) National Institute of Oceanography

Regional Centre
P.B. 1616, Cochin - 682 014, India
*E-mail: anil3321@yahoo.co.in
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Role of nematodes as bioindicators in marine and freshwater habitats
Nematodes as bioindicator of water quality and ecosystem function has been emphasized. The behaviour
of a nematode parasite Rostellascaris sp. as a biological tag and useful discriminant of habitats and in
fishery exploitation has been reported. The recording of this parasitic worm in the two geographically
different habitats; one an estuary and other a river, suggest the possibility of interhabitat transmission of
this species to distant geographical locations by human activity.

Current Science Geetanjali, S.K. Malhotra, Z.A. Ansari
82(5): 505-507 (2002) and A. Chatterji

Parasitology Laboratory
Department of Zoology
University of Allahabad
Allahabad - 211 002, India

Impoverished production of meiobenthos of Vasishta-Godavari Estuary
Some less known distributional trends in meiofaunal abundance in Vasishta-Godavari estuarine complex,
east coast of India are reported in this paper. The various meiofaunal groups encountered were Forami-
nifera, Turbellaria, Nematoda, Copepoda, Ostracoda, Polychaeta, Archiannelida, Oligochaeta,
Kinorhyncha, Gastrotricha and others including chironomid larvae. Nematodes outnumbered other
groups numerically. The meiobenthic production was small, and this is attributed to the violent changes
in sediment water interface consequent on the destruction of mangroves in the Vasishta confluence and
the attendant loss of mangrove derived organic detritus, which plays a pivotal role in the trophic
dynamics of the estuary. The impoverished production of meiobenthos may severely hamper organic
production in general and benthic production in particular unless remedial measures are adopted
immediately.

Proceeding of the Andhra Pradesh Rao, G.S.
Academy of Science Department of Zoology
6(1): 63-68 (2002) Andhra University

Visakhapatnam - 530 003, India

LAGOONAL BIOLOGY

Seismic and sequence stratigraphy of the central western continental margin of India: Late-Quaternary
evolution
Seismic and sequence stratigraphic architecture of the central western continental margin of India (between
Coondapur and south of Mangalore) has been investigated with shallow seismic data. Seismic stratigraphic
analysis defined nine seismic units, that are configured in a major type-1 depositional sequence possibly
related to fourth-order eustatic sea-level changes, comprising regressive, lowstand, transgressive and
highstand systems tracts. The Late Quaternary evolution of the continental margin took place under the
influence of an asymmetric relative fourth-order sea-level cycle punctuated by higher frequency cycles.
These cycles of minor order were characterised by rapid sea-level rises and gradual sea-level falls that
generated depositional sequences spanning different time scales. During the regressive periods, dipping
strata were developed, while erosional surfaces and incised valleys were formed during the lowstands of sea
level. Terraces, v-shaped depressions, lagoon-like structures observed on the outer continental shelf are
the result of the transgressive period. In the study area we have recognised a complex erosional surface that
records a long time span during the relative sea-level fall (regressive period) and the following sea-level
lowstand and has been reworked during the last transgression. We also infer that sedimentation processes
changed from siliciclastic sedimentation to carbonate sedimentation and again to siliciclastic sedimentation,
marking an important phase in the Late Quaternary evolution of the western continental shelf of India. We
attribute this to an abrupt climate change at the end of the oxygen isotope stage 2, between the Last Glacial
Maximum and the Bolling-Allerod event (14000 yr BP). This sensitive climate change (warming) favoured
the formation of reefs at various depths on the shelf, besides the development of Fifty Fathom Flat, a
carbonate platform on the outer shelf off Bombay developed prior to 8300 yr BP. The highstand systems
tracts were deposited after the sea level reached its present position.
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Marine Geology *Karisiddaiah, S.M.,  M. Veerayya and  K.H. Vora
192(4):  335-353 (2002) National Institute of Oceanography

Dona Paula, Goa - 403 004, India
*E-mail: kari@csnio.ren.nic.in

A new species of Sagitta (Chaetognatha) from a Laccadive lagoon (Indian Ocean) having fan-shaped
anterior teeth: phylogenetical implications
A new chaetognath, Sagitta nairi n. sp., is described from the Agatti Lagoon. Laccadive Sea (India). It is
easily recognizable by its unexpected fan-shaped anterior teeth, the main characteristic feature that justifies,
among the Order Aphragmophora (species devoid of transverse musculature), the distinction of the
suborder Flabellodontina for the two species of the genus Krohnitta, as opposed to the Ctenodontina
(genera Sagitta and Pterosagitta).

Journal of Natural History *Casanova, J.P. and  V.R. Nair
36(2): 149-156 (2002) Laboratoire de Biologie Animale (Plancton)

Universite de Provence, 3
Place Victor Hugo, 13331,
Marseille cedex 3, France
*E-mail: bioplank@up.univ-mrs.fr

CORAL REEF BIOLOGY

Transient existence of life without a cell membrane: A novel strategy of siphonous seaweed for survival and
propagation
Siphonous seaweeds, which constitute a vital component of coral reefs, are structurally simple, single-celled
coenocytic macroscopic green algae. Recently the extraordinary wound-repair and propagation mechanism
of one such siphonous green alga - Bryopsis plumosa was reported. Nucleocytoplasmic aggregates, which
are released after injury to this plant, are membraneless structures that can survive in seawater for 10-20
minutes, before they are surrounded by a gelatinous envelope. Subsequently, a cell membrane and cell wall
are synthesized around each of these aggregates and the resulting individual cells, so formed, develop into
new plants. This report represents a significant advance in our understanding of wound response and, more
significantly, is probably the first example of transient survival of life without a cell membrane.

Bioessays Ram, M. and S.B. Babbar
24(7): 588-590 Department of Botany

University of Delhi
Delhi - 110 007, India

Growth and habitat of some recent miliolid foraminifera: Palaeoecological implications.
The miliolid foraminifera in reef flats of Akajima Island (Japan) are represented by the species of Marginopora,
Amphisorus and Sorites. The species of Marginopora and Amphisorus settle freely on macrophytes and
coral rubbles, while those of Sorites are permanently fixed to the blades of macroalgae and seagrass. This
difference in the microhabitats of the three genera appears to be determined by the mechanism of attachment
by the pseudopodia and the rates of growth and calcification. It is argued that thin tests of miliolids in fossil
assemblage do not necessarily indicate a low-energy environment. Predominance of irregular tests of
discoidal miliolids can be a supportive evidence of high-energy environment.

Current Science Saraswati, P.K.
82(1): 81-84 (2002) Department of Earth Sciences

Indian Institute of Technology Bombay Powai
Mumbai - 400 076, India
E-mail: pratul@geos.iitb.ac.in
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INFORMATION, NEWS AND NOTES

UPCOMING RESEARCH MEETS

May 26 - 29, 2004. EIFAC Symposium on
Aquaculture Development Wierzba
Mazurian Lakeland, Poland. Contact:
L. Varadi (Hungary). Fax: +36 66312142;
E-mail: varadil@haki.hu.

June 1 - 5, 2004. 4th International Confer-
ence on Marine Pollution and
Ecotoxicology. Contact: The Conference
Secretariat, 4th International Conference
on Marine Pollution and Ecotoxicology,
Department of Biology and Chemistry, City
University of Hong Kong, 83 Tat Chee
Avenue, Kowloon, Hong Kong. Phone : +
(852) 2788 8984 / 2788 7403; Fax: + (852)
2788 7406; E-mail: bhconf@cityu.edu.hk

June 28 - July 2, 2004. 10th International
Coral Reef Symposium, Okinawa, Japan.
For more information http://www.
plando.co.jp/icrs2004/.

July 18 - 22, 2004. Bioscience 2004. From
Molecules to Organisms. Contact:
Meetings Office, Biochemical Society, 59
Portland Place, London W1B 1QW. Phone:
020 7580 3481; Fax: 020 7637 7626; E-mail:
meetings@BioScience2004.org.

July 22 - 25, 2004. 5th International
Conference on Recirculating Aquaculture.
Contact: The Hotel Roanoke & Conference

Over the years, the ENVIS Centre has brought out several publications on coastal environment.
These  publications are highly commended by the scientists, policy  makers and planners of various
prestigious institutes and agencies.  These are found to be highly useful to the researchers in the field of
Marine Science, helping them to get an update of the research findings from the Indian coasts.

Considering the overwhelming demand from the researchers and students for these publications
and our inability to send them free of charges, the Centre has fixed  a nominal price for ENVIS
publications.  Users interested can write to the following address to receive the publications.

The In-charge, ENVIS Centre
CAS in Marine Biology
Parangipettai - 608 502
Tamil Nadu, India
E-mail: cdl_aucasmb@sancharnet.in; casenvis@yahoo.co.in

Center, Roanoke, Virginia. Phone: +1 540-
231-6805; E-mail: aqua@vt.edu.

August 1 - 5, 2004. Conference on New
Phage Biology. Contact: American Society
for Microbiology, USA at http://
www.asm.org/Meetingsindex.asp? bid=
18491

October 17 - 22, 2004. Biotechnology 2004.
12th International Biotechnology Sympo-
sium and Exhibition, Santiago, Chile.
Contact: E-mail: ibs2004@conicyt.cl.

November 9-11, 2004. Mote International
Symposium in Fisheries Ecology, Sarasota,
Florida, USA. For more information http://
www.bio.fsu.edu/mote/current.html .
Contact:  Dr. Felicia Coleman (PF’01).
E-mail:  coleman@bio.fsu.edu.

November 30 – December 4, 2004. 7th  Asian
Fisheries Forum – The Tiennia Meeting of
the Asian Fisheries Society. Contact: The
Secretariat, 7th Asian Fisheries Forum,
School of Biological Sciences, Universiti
Sains Malaysia, 11800 Minden, Penang,
Malaysia. Phone: ++60-6533888 Ext. 3961/
2932/4005/4009; Fax: ++60-4-6565125;
E-mail: 7aff2004@usm.my;
http://www.usm.my/7AFF2004.
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Living on the Edge*

In order to commemorate the International Year of the Ocean 1998, the ENVIS
Centre has published a special issue titled "Living on the Edge". This publication provides the
experts a chance of saluting our coastal lands during the eve of the Ocean Year 1998. This
book gathers lot of information from the experts who are living on the edges of the sea. This
rare source of information will be very useful to the people of maritime habitats, researchers,
planners and policy makers to arrive at a decision about the status of the coastal lands in our
country and to adopt and recommend the strategies to upkeep the health of the ocean edges.

Pages:111, Rs.120/-

Bibliography on Indian Mangroves

The bibliography deals with various aspects as  Geology, Physico-chemistry,
Microbiology, Biology, Ecology, Pollution & Toxicology and Conservation and Manage-
ment of Indian Mangroves. It embraces all available written materials either primarily or
peripherally, on mangroves. UNESCO had brought out a comprehensive publication on the
biolography of global mangroves for period 1600 - 1975.As lot of research/ developmental
works have been carried out on this fragile environment after this period, the need for such
a publication was keenly felt. Hence this publication at the national level. It will help to the
present status the lacuna and this enable scientists to strategies to conserve and manage the
Indian mangroves.

Pages: 65, Rs.70/-

Bibliography on Indian Estuaries

The bibliography on estuaries of India covers the research works carried out and
published between 1981 and 1998. The National Institute of Oceanography brought out a
bibliography on "Estuarine Research in India" during 1981. After that, there is no such
authentic bibliography on estuaries of India and hence the present one to bridge the gap. This
bibliography contains about 1,000 publications  which are conveniently classified under
various subject headings viz. Geology, Chemistry, Hydrobiology, Microbiology, Phytoplank-
ton, Zooplankton, Flora (Macrophytes), Fauna, Fisheries, Ecology, Pollution and Manage-
ment. This bibliography will largely help the researchers/enterpreneers/ policy makes to
obtain the reliable information about estuaries of our country and to frame regulation acts.

Pages:119, Rs.120/-

Bibliography on Indian Coral Reefs

The bibliography on Coral reefs covers the diverse field of research works carried
out and published in the Indian waters. It includes works on various aspects as Geology,
Hydrobiology, Ecology, Taxonomy, Toxicology, Biochemistry, Microbiology, Plankton,
Flora, Fauna and Conservation & Management pertaining to Coral reefs published during
1900 - 2000. There are about 206 species of corals recorded in our country. Early works on
the taxonomy of Scleractinia from the Indian waters are by Alcock, Gardiner, Brook,
Bernard, Matthai and  Gravely. An intensive study of Coral reefs in Indian was started in the
early sixties by Dr. C.S. Gopinadha Pillai, who is popularly called as "Coral Pillai". The
bibliographic database on various aspects of coral reefs research is the need of the hour. It
provides east access to available information and helps to procure them. This will largely
help the researchers / developmental workers and fisherfolk to obtain reliable information
about coral reefs.

Pages: 74, Rs.80/-

Bibliography on Indian Lagoons

This bibliography enlists the studies made on lagoons in the Indian environment.
It includes works on various aspects as Geology, Hydrobiology, Ecology, Microbiology,
Plankton, Flora, Other invertebrates and Fisheries. This bibliography includes various
research works carried out and published on Indian lagoons from 1900 to 2000. There are 17
noteworthy lagoons along the Indian coasts - 8 on the east and 9 on the west coasts. This
bibliography will largely be helpful to the researchers, policy makers and planners who are
interested in lagoons and it will enable them to easily locate the information they look for.

Pages: 36, Rs.50/-

ENVIS PUBLICATIONS

*Photocopies only available
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Published by: Environmental Information System (ENVIS) Centre, Centre of Advanced Study in Marine Biology,
Annamalai University, Parangipettai- 608 502,  Tamilnadu,  India.
Phone: 04144-243223 Ext. 209;  Fax: 04144-243555  E-mail:cdl_aucasmb@sancharnet.in

An  Anthology of Indian Mangroves

A commemorative volume on the Golden Jubilee of India's Independence. Contains
12 interesting articles contributed  by country's mangrove experts. All are informative and
will help refresh the bygone days of mangrove research, present status and future strategies
to conserve the Indian mangroves. This will certainly usher in the coastal researcher/
community to conserve the mangrove forests, country's one of the natural treasures.

Pages: 66, Rs.75/-

Estuaries of India: State-of-the-art report

This report covers the diverse fields of research in the Indian estuaries between 1985
and 2000. It includes a total of 50 estuaries (23 on the east coast and 27 on the west coast).
This will be very useful to the estuarine researchers and administrators and management
planners to identify the present bottlenecks in the management of Indian estuaries for their
effective conservation.

Pages: 195, Rs.300/-

Mangroves of India: State-of-the-art report

This report has been prepared on considering the research works on Indian
mangroves between 1987 and 2000. It includes the environmental, microbiological,
biochemical and management aspects of Indian mangroves. This will be very useful for the
mangrove researchers to update knowledge in this field.

Pages: 140, Rs.250/-

Coral Reefs of India: State-of-the-art report

This report consolidates the research works (upto 2000)  on coral reefs carried out
from various corners of the country. Coral reef ecosystems viz. Gulf of Kachchh,
Lakshadweep Island, Palk Bay, Gulf of Mannar, Andaman & Nicobar Islands, Kerala coast
and Goa coast are covered in this report. This will be very useful to the managers, conser-
vators, policy makers and  researchers to understand the present scenario of the coral reef
ecosystems of the India.

Pages: 104, Rs.250/-

Lagoons of India: State-of-the-art report

This report sketches out the lagoonal systems of the Indian coasts and also  various
research and developmental activities carried out in these areas. It covers 17 lagoonal
systems, 8 on the east coast and 9 on the west coast.  An attempt has also been  made to
assess the status of Indian lagoons. This report, is the updated version (upto 2000) of our
previous state-of-the-art report. It will certainly be helpful to the people who consider
lagoons as an integral part of their livelihood.

Pages: 100, Rs.250/-

How to Know the Mangroves?

This book, a check list, contains the identification key to genera and species
which are based mainly on the morphological characters so that any one can use this as
'Field Guide' to identify the mangroves. The true mangroves are alone considered in this
book covering 52 species under 29 genera and 21 families with illustrations. Many
taxonomy books are available for identification of plants but this is a specially designed
checklist for Indian mangroves alone.

Pages: 29, Rs.75/-

ENVIS PUBLICATIONS
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