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1112 Artificial reef and its impact on artisanal fisheries

It has been widely recognized in several
countries that the installation of Artificial Fish
Habitat (AFH) is helpful in increasing fish
production. An AFH is an object or a
construction, which promotes an ecosystem,
provides habitat for fishes by attracting and
aggregating them. Any drifting or sunken
objects serve as AFHs. Temporary structures
such as logs, branches of trees, palm leaves
and automobile tyres, whether employed as
floating or hanging or sunken structures, are
known as fish aggregating structures, and are
useful for attracting and aggregating fishes.
These structures may not last for more than
a month. Semipermanent structures such as
concrete rings, ferrocement modules, high
density polyethylene and steel structures,
which are called artificial reefs are submerged
at a depth of 20 to 25 m, last for 1 to 5 years,
and are helpful in developing an ecosystem,
thereby increasing the productivity. Generally,
hanging and floating structures are called Fish
Aggregating Device (FAD) and sunken
structures are called Artificial Reefs (AR).
Thus an AFH can be either a FAD or an AR.

Fishermen of southeast Asia and western
pacific countries have used their knowledge
on the aggregating behaviour of fishes and
launched a variety of AFHs. About 40
countries are using AFHs for the following
purposes: (i) Commercial largescale fisheries

in Japan (ii) sport fishing in the USA, (iii)

smallscale fisheries in several countries
including India. At present, Japan has the most
extensive and technologically advanced AFH
programme in the world with an annual
expenditure of about 0.5 billion USS$. In Japan,
annually 60 million cubic feet of AFH costing
100 million $ have been launched in recent
years. The reef productivity index has been
estimated between 5 and 50 kg of fish per
cubic meter of reef Volume. In Korea,
20,000ha have been covered as AFH, spending
13 million $ annually. It has been reported that
the fish catching efficiency is 4 times higher
in the reef grounds. In the Philippines, each
purseseine operator launches his own AFH
structure (called payaous) in the sea for
exploiting tunas.

When an AR is first installed, microorganisms
grow on it. A large number of small animals
and fishes feed on the microorganisms and
larger individuals aggregate to feed on the
smaller ones. The advantages of the AFHs
are: (i) They attract and concentrate fishes and
help in establishing an ecosystem. (ii) They
provide shelter for spawning populations,
thereby serving as nurseries. (iii) The AFHs
enable the artisanal fishermen to fish near the
shore without spending much time and energy
to locate fish. (iv) The AFHs improve the
income of the artisanal fishfolk as they could

increase the catch by fishing in the AFH areas
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in addition to fishing in their regular fishing

grounds.

The following criteria should be followed for
locating the AFHs. (i) The structures should
be installed in waters closer and easily
approachable to the fishing villages. The
AFHs should be installed near the villages,
where gears suitable for fishing around the
structures such as hooks & line are available
and are regularly employed by the fisherfolk.
(ii) Coastal areas with strong current and wave
action should be avoided, as unfavourable
oceanographic conditions tend to disperse the
structures to distant areas. (iii) Areas of heavy
siltation, such as river mouth should be
avoided. In areas of heavy siltation, the
structures will sink in the seafloor very quickly.
(iv) For launching bottom AR structures, the
seafloor should be even and hard. Rocky
areas are not suitable for launching these
structures. Moreover, rocks are natural reefs,
which support a unique ecosystem. (v) The
AR areas should not be in the navigation
route. It is also advisable to avoid trawling and
shoreseining grounds.

There are several fishing methods which are
particularly suited to use around the AFHs.
Hooks & line is the most common method,
contributing 53% to the catches from the AFH
areas off Valiathura. Boatseines, shoreseines
and drift gillnets are the other gears, which are
operated in the AFHs.

Often, disputes arise regarding ownership,
maintenance and fishing rights of the AFHs
within and between fishing villages. Deliberate

damaging of structures and encroachment of
the AFH areas by nonparticipants are common
not only in India but in may other countries as
well. The ownership and usage of the AFHs
in other countries are as follows: (i) fisher
groups utilize the structures owned by
individuals; (ii) fisher groups launch common
structures, which are utilized by the same
groups (iii) partnership between fisher groups
and entrepreneurs (iv) entire fishing village
own and utilize the AFHs. Considering the
conditions prevailing in India, it is the fourth
option which appears best suited. There are
good examples of such systems functioning

successfully in Kerala .

Inspite of the evidence that AFHs benefit the
fishermen, detailed investigations on the
suitability of AFH structures, biological
characteristics of the aggregating fish
populations such as maturity and feeding
conditions, and cost-benefit ratio of different
structures, which are necessary to recommend
the ideal structures for different coastal areas,
are not available. In most cases, the effects
of AFHs, both positive and negative, are not
monitored, and there is no assessment of the
real impacts of costly AFHs on local fisheries.
Given the nature of the AFHs, since they have
limited life span, it is important to ascertain
that the AFH deployment benefits the
fisherfolk by means of increased production,
efficient employment of capital and human
resources and positive contributions to local
and national economies. It is thus important
that data on the impacts of the AFHs be



gathered, so that the benefit they bring can be
demonstrated and quantified.

Concrete ring

Artificial reef off Chennai

To quantify and qualify the catches, to
understand the biological characteristics of the
aggregating fish populations and as a measure
of fishermen welfare, artificial reef (AR)
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structures were deployed in the coastal waters
near Chennai.

Three types of ARS., viz., one high density
polyethylene (HDPE) hut-shaped structure, 50
ferrocement modules and 100 concrete rings
were deployed in January, 2003 on the
seafloor at 20 m depth, 2 km off
Chinnandikuppam, which is located 20 km
south of Chennai. The HDPE structure was
a multisided frame (length: 6; height: 6 m)
made up of HDPE pipes, which was sealed
at both ends by extrusion welding and joined
together. Fish attractants such as nelton cones,
old automobile tyres and plastic strips of
different colours were attached to the
structure. Anchors were attached to the four
corners. The ferrocement triangular module
was of equal size on all sides (length/height:
1.5 m; width: 0.7 m), and hence each module
settles in a stable, identical position on the
seafloor. The concrete ring (diameter: 0.6 m;
height: 0.5 m) is a popular AR design used by
the fishermen. The purpose of deployment of
different types of structures was to remove the
possible bias in fish aggregation that may arise
if any one type of structure had been
deployed. The cost of fabrication and
deployment of all the structures was Rs.
2,50,000 and the total cost was granted by the
ICAR under the AP Cess Fund.

Fishing effort, catch, catch composition
and income from AR and non AR grounds

After deployment of the structures in January
2003, fishing in the AR ground started in April
2003. Fishermen reached the site by
catamaran and used hooks & line. In addition
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to fishing in the AR ground, fishermen carried
out their regular fishing in non-AR grounds
using gillnet.

The fishing effort in the AR and non AR
grounds during the 16 month period from April
2003 to July 2004 was 3,844 hours and 21,048
h, respectively. The major differences between
the effort employed in the AR and non-AR
grounds are as follows: (i) Compared to the
AR ground, the effort was 3.3, 7.0, 5.7 and
5.5 times more in the non-AR grounds in terms
of number of units, number of fishermen,
actual fishing hours and total effort
respectively. (ii)) The manpower required for
hooks & line operation in the non-AR grounds
was only half (1.3 fishermen/unit) of that
required for gill net operation in the AR
grounds (2.8 fishermen/unit). (iii) The actual
fishing hour per unit was only 4.7 in the AR
ground compared to 8.1 hour in the non-AR
grounds. Gillnet fishing requires more net
soaking time compared to hooking, and hence,
the actual fishing hour per unit was more in
the non-AR grounds. (iv) The total effort per
unit in the non-AR grounds was 66% more
than that in the AR ground. The travel time
to the non-AR grounds (1.9 hour/unit) is more
than that to the AR ground (1.4 hour/unit)
since the boats venturing into the non-AR
grounds have to scout for fish shoal. On the
contrary scouting time is eliminated when the
boats venture into the AR ground for fishing.
During April 03-July 04, the total catch from
the AR ground was 6,404.0 kg. The catch per
100 actual fishing hours was 215.7 kg and the
catch per 100 hours of total effort was 166.6

kg. The catch per fisherman was 7.6 kg. The
catch was low in the initial months of April
2003 (19.3 kg) and May (92.5 kg) 2003, but
substantially increased in June 2003 (653.5 kg).
The maximum catch was in June 2004 (852.0

kg)

During the 16 month period, the total catch
from the non-AR grounds was 43,818.2 kg.
The catch per 100 actual fishing hours was
258.0 kg and the catch per 100 hours of total
effort was 208.2 kg. The catch per fisherman
was 7.4 kg. The catch and CPUE were
highest in February 2004 (9349.9 kg; 2292 kg/
100 actual fishing hours), but lowest in January
2004 (679%g; 114 kg/100 actual fishing hours).
However, the effort, in terms of number of
units, number of fishermen and actual fishing
hours and total effort in the non-Ar grounds
were lowest in February 2004. The spurt in
gillnet catch in February 2004 was due to
incursion of huge shoal of the whitebait
Stolephorus indicus (catch: 6,900 kg) and the
Indian mackerel, Rastrelliger kanagurta
(catch: 1,035 kg) into the fishery.

Thus the catch per hour from non-AR grounds
was marginally higher than that from the AR
grounds. However, the catch per fisherman
was marginally higher in the AR ground.

Analysis of catch composition from the AR
gounds indicates the types of fishes that
aggregate around the structures. During April
03 — July 04, the catch from the AR grounds
consisted of snappers (42.7%), emperors
(23.4%) and carangids (22.9%) in addition to
pomocentrids, groupers, halfbeaks, clupeids,
threadfins and threadfin breams (Table 1).
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Table 1. Catch and income from the AR ground during April 2003-July 2004

Group/species Catch Income
(kg) (%) (Rs) (%)

Clupeid

Sardinella longiceps 13.2 0.2 330.0 0.1

Grouper

Epinephelus tauvina 51.1 0.8 3066.0 1.1

Eperor

Lethrinus nebulosus 1500.5 234 90025.0 329

Snappers

Lutjanus argentimaculatus 33.9 0.5 677.0 0.2

Lutjanus johni 77.5 1.2 1938.0 0.7

Lutjanus lineolatus 1429.3 22.3 42880.0 15.6

Pinjalo pinjalo 1199.9 18.7 96004.0 35.0

Threadfin bream

Nemipterus japonicus 5.5 0.1 94.0 0.0

Threadfin 0.0 0.0 0.0

Polynemus indicus 14.9 0.2 743.0 0.3

Carangids

Alepes djeddaba 482.8 7.5 10482.0 38

Alepes melanopetra 346.6 54 3718.0 1.4

Carangoides spp. 393.6 6.1 5799.0 2.1

Caranx williamsoni 110.8 1.7 5790.0 2.1

Decapterus russelli 76.8 1.2 1152.0 0.4

Scomberoides commersoni 67.1 1.0 1273.0 0.5

Halfbeak

Hemirhamphus spp. 41.0 0.6 1636.0 0.6

Pomocentrid

Pomocentrus demoselle 528.0 8.2 7920.0 2.9

Miscellaneous 0.0 0.0 0.0

Acanthes spp. 8.5 0.1 128.0 0.0

Terapon spp. 23.0 0.4 345.0 0.1

Total 6404.0 100.0 274000.0 100.0

The catch from the non-AR grounds consisted
of clupeids (29.9%), Crabs (27.4%) and Indian
mackerel (15.6%) in addition to carangids,
lizardfishes, flatfishes and threadfin breams and
several other groups.

From the AR ground, a sum of Rs. 2,74,000/-
was realized in 16 months. The monthly income
from fishing in the AR grounds works out to
Rs. 17,125. The maximum income was in May
04 (Rs. 37,560) and June 04 (Rs. 49,720).
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Snappers fetched maximum income (51.5% of
the total) from the AR ground followed by
emperor (32.9%) and carangids (Table 1).

From the non-AR grounds Rs. 11,06,066/- was
realized in 16 months. The monthly revenue
for the village works out to Rs. 69,129 from
gillnet fishery. The maximum income was in
February 04 (Rs. 2,70,015). Clupeids (mainly
the whitebait Stolephorus indicus and the oil
sardine Sardinella longiceps) fetched
maximum income (28.9% of the total) from
the non-AR grounds followed by the crabs
(mainly Portunus sanguinolentus) and the

Indian mackerel (Rstrelliger kanagurta).

Whereas the catch rate (kg/h) was higher in
the non-AR grounds and the catch per
fisherman was almost equal in the AR and non
AR grounds, the actual gain from the AR
ground was the higher income realized per
hour of operation. The fishermen realized
Rs. 71.3 per hour of effort from the AR
ground, but only Rs. 52.5 per hour from the
non-AR grounds. Thus income from the AR
ground was 36% higher than that from the
non-AR grounds. This was possible because
of the contribution of better priced fishes such
as snappers, emperors and carangids to the
catch. The average value of the catch from
the AR ground (Rs. 42.5/Kg) was 67% higher
than the catch from the non-AR grounds (Rs.
25.4/kg). An analysis of the catch off
Valiathura (Trivandrum coast, Kerala) where

a number of reefs has been installed by the

fishermen revealed that the ARs contributed
a significant share of 6.9% to the total fish
production of the village in terms of value, but
only 2.8% in terms of quantity. In other words,

high quality fishes aggregate in the ARs
realising better earnings.

Biological characteristics of fish caught
from AR ground

By collecting fish samples from the catches
from the AR, the length range, midlength,
maturity and feeding conditions of three
species, viz., the bigeye snapper Lutjanus
lineolatus, the pinjalo snapper Pinjalo
pinhalo and the trevalle Alepes djeddaba
were examined. The analysis of midlengh and
maturity stages indicate that juvenile fish
colonize in the initial months of deployment and
grow to a large size and spawn around the
AR. This study suggests that fish use the AR
as a habitat, thereby help to increase the
productivity, rather than merely aggregating
around the structures. However, more studies
by undertaking scuba diving and underwater
photography are needed to confirm the role of

the AR as a tool of resource enhancement.
Fishermen opinion on the AR

In the present study the reef structures were
deployed at a cost of about Rs. 2.5 lakhs. The
fishermen realized Rs. 2.7 lakhs from 16
months of fishing in the AR. The fishermen
were trained on fabrication and deployment of
ARs. The opinion of fishermen of

Chinnandikuppam was sought in July 2004. All



the fishermen were immensely satisfied with
the performance of the AR and evinced keen

interest for deployment of more structures.

Problems related to ownership of the AR did
not arise either within the village or with the
fishermen of nearby villages. The structures
deployed in the present project were made the
property of the entire fishing community and
not of individuals or groups. The fishermen in
the community had access to the reef on a
rotational basis. This arrangement of
community participation functioned well

without property disputes.
Conclusions and recommendations

i The economic advantages of AR are
mainly due to capture of quality fishes,
rather than on higher catch.

i, Depending on the type of structures
used, the cost of investment and
deployment of structures could be
realized in 12 to 15 months of fishing.
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1il. In addition to hooks and line, which
was the only gear used by the
fishermen, gears such as gillnet, trap and
pot may be used to catch pelagics,

lobsters, crabs, octopus etc.

iv.  If the reef is closed for fishing for 3 to
4 months in a year, there is a possibility
that the aggregating fish would
proliferate and disperse to nearby

fishing grounds.

V. AR should be deployed at carefully
planned sites. They should not be
installed irrationally and the coastal
waters should not be used as dumping
sites.

vi.  Acceptance of AR by the users and
community participation are essential

for the success of the programme.

Prepared by: E. Vivekanandan, S. Venkatesan and
G. Mohanraj, Madras Research Centre of CMFRI,
Chennai
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13 Mangroves of India : Biodiversity, Conservation
and Management

Mangroves are the most productive eco-
systems and considered as national wealth of
maritime countries. The marine and brackish
water zones between high and low tide level
are the fond homes of a unique environment
with a heterogencous assemblage of
biocoenosis acclimatized to life in a very
inhospitable and un-predictable environment;
mainly in the tropical inter-tidal zone spreading
about 10 million ha. in 30 countries. The flora
comprises macro and microphytic communities
which exhibit heterogeneity in its distribution
in different formative zones. They vary from
haline grasses, herbs, twines, climbers, shrubs
to tall trees and phytoplankton to pheophyton.
The ecosystem is evergreen throughout the
year; self sustaining and renewable, if otherwise
not disturbed from external sources. The
network of root system of plants help in binding
the nutrient laden soil thereby trapping the
nutrients drained of from uplands which
otherwise would have found their way into the
sea.

The fauna include resident and migrant
arboreal, terrestrial, aquatic and semi aquatic
species. Mangroves serve as breeding, nursery
and feeding grounds for a large number of
terrestrial and aquatic organisms. It also
provides protection from predation and refuge
for juveniles of many species. Mangroves and
estuaries are a migratory path for catadromous
and anadromous fishes.

The wetland ecosystems especially “Mangals”
are the most productive and diverse in the
world and more than 80% of the marine

catches are directly or indirectly dependent on
mangroves and other coastal ecosystems.
Traditionally wetlands have been viewed as
environments associated with disease,
difficulty and danger, but ecologists realize that
these are amazingly productive areas and just
waiting to be tapped.

Present Status of Mangroves in India

In 1960°s the total area of the Indian
mangroves was about 6,81,976 ha in which
45% occurs in Sundarban in West Bengal and
17% in Andaman and Nicobar Islands and the
rest distributed in maritime states of India. In
1983, the recorded total area of Indian
mangroves was 3,56,500 ha. Deforestation and
overexploitation of the mangrove resources
have resulted into the formation of open
marshy land of approximately 100,000 ha. The
coastal areas like Gulf of Kutch (Gujarat),
Mumbai (Maharashtra) and Cochin (Kerala)
are the glaring examples of deforestation,
reclamation, conversion and pollution due to
population pressure.

A survey of mangroves has been conducted
in the maritime districts of Kerala during 2001-
2003. It has been observed that mangroves
South of Cochin are in highly degraded
condition both in the case topography/
morphology and biodiversity.

Coastal areas of Kerala are thickly populated
and hence encroachments into the mangroves
are rampant, besides overexploitation of forest
and aquatic resources. Over and above,
reclamation of land for agriculture, aquaculture



and other construction purposes resulted in the
fragmentation and shrinkage of mangroves of
Kerala. Approximately 3-5 crore post larvae
of Penaeus indicus and Metapenaeus
dobsoni are collected annually from Kerala
mangroves in addition to fry and fingerlings of
Chanos, Etroplus, Lates and Mugil sp., for
aquaculture. The seed collection from wild
has adversely affected the brackish water
capture fisheries of Kerala.

The Sundarban mangroves also have been
surveyed. The establishment of villages in the
periphery and dependence of population on
mangroves increased many fold compared to
1980°s which is attributed to the migration of
people towards coastal area for livelihood.
Mangrove products especially forest resources
are indiscriminately exploited and it has
reached almost a point in certain areas where
chances of regeneration of mangrove forest
is remote. Extensive deforestation adversely
affected the productivity by the reduction of
litter fall, and nutrient level in the mangrove
soils and adjacent water bodies.

The over exploitation of fishery resources,
especially the seeds of fin fishes and shell fish
for aquaculture have affected the capture
fishery resources of coastal area of Wet
Bengal. It has been estimated that to collect
one Penaeus monodon post larva, about 24
seeds of different stages of other species are
destroyed which has been reflected in the fish
landing from Bay of Bengal.

Since Sundarban is a vast area with more than
8 m tidal amplitude commercially important
true marine species also enter into the
mangroves as occasional visitors. The
juveniles of such species are also destroyed
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in the process of seed collection. Altogether
the extensive anthropogenic activities resulted
in the swindling of Sundarban mangrove
resources and shrinking of this important
wetland ecosystem.

The Andaman & Nicobar mangroves
constitute about 17% of the total mangroves
of the country. These coastal ecosystems are
fringing mangroves since in most of the places,
the island land mass are steep towards the sea
and hence areas of submergence and
emergence are not extensive as in the case
of Sundarbans. The water level vertically
rises depending upon the tidal intensity and
beyond this level, only dense true terrestrial
forest exists. Nevertheless in some areas the
mangroves are vast where the terrain is
gradually slopping with shallow areas. Because
of the special nature of topography, true
marine species also enter into the mangroves
of Andaman & Nicobar Islands.

Biodiversity of Indian Mangroves

Flora: The macrophytic vegetation of Indian
Mangroves belong to helophilous halophytes
which comprises littoral swamp forest and
considered as true mangrove plants.

Altogether about 153 species including 36 true
mangroves and rest mangrove associates were
identified. Based on the height of vegetation
the forest plants have been classified into three
groups. 1. The widest trunk with the spreading
crown in species, Sonneratia and Avicennia
and less spreading crown found in the species
of Bruguiera and Rhizophora which covers
the top canopy of the mangrove forest. 2.
Shrubs and small trees represented by
Aegiceras, Excoecaria and Ceriops. 3. The
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shrubs and ferns such as Acanthus, Aegilotis
and Acrostichum. The distribution and density
of these species depends on variations in the
salinity and tidal amplitude. The network of root
systems help in binding the nutrient laden soil.
The rich productivity is due to huge amount of
litter fall in the mangroves. The annual litter
fall normally ranges from 10,000- 14,000 Kg./
ha and it is estimated that insects consumes
about 20 — 25 % of available leaf tissues.

The Micro algae comprised about 77 species
which were dominated by diatoms in which
only 40 are found to be true mangrove
species. Although, the species of
Myxophyceae,  Chlorophyceae  and
Bacillariophyceae are most frequently
occurring in the mangroves, species of
Chrysophytes, followed by Chlorophyta and
Pyrrophytes dominate the flora.

The zooplankton consisted of 75 species, which
include larvae/spawn fry of ichthyo fauna.
Based on the occurrence and abundance of
zooplankton, the major groups encountered are
Copepods, Amphipods, Decapods, Cladocera
and fish larvae. Mysids, Brachyura larvae,
Tanaeids are regarded as minor groups.
Zooplanktons, which occur in very small
quantity such as Actinarians, Tanaeids,
Halobetes, Aplysia and flat fish larvae are also
observed in mangrove ecosystem. The
zooplankton biomass and species diversity
usually differ sharply between mangrove
ecosystems according to temperature, salinity,
nutrient and phytoplankton distribution. Salinity
controls the distribution of marine forms of
zooplankton.

Benthic faunal assemblage is an essential tool
for assessing the fishery potential of an area.
The common macrobenthic species reported

10

from mangroves are Ploychaetes,
Crustaceans, Nemertines, Actinarians,
Molluscs and Gobbieds. Among the groups
decapods are normally higher which could
tolerate wide variations of salinity since they
are euryhaline organisms. During high tide they
enter the mangroves due to their burrowing
habits and nocturnal behaviours help them to
settle at the benthic area of mangrove. Filter
feeders such as species of gastropods and
bivalves are also common in the ecosystems.
Polychaetes were the dominant group among
benthos. The rich benthic fauna supports
fishery in the mangrove ecosystems.

Mangrove ecosystems are favourable
environments for a number of economically
important species on which the artisanal
fishery thrives in the coastal areas. Altogether
24 species of fin-fish were recoded from
Indian mangroves, mainly from Andaman &
Nicobar Islands. While brackish water species
such as Etroplus suratensis, Mugil cephalus,
Lates calcarifer and Sillago sihama
dominated Kerala mangroves, true marine and
migratory fauna were inhabitants and visitors
of Sunderban and Andaman and Nicobar
Islands mangroves. The local fishermen
usually collect the brackish water fish seeds
from the mangroves and adjacent areas for
aquaculture.

According to the earlier reports the
occurrence and collection of milkfish, Chanos
chanos juveniles in India are from April — July
whereas Liza parsia, tade are abundant from
October — February. The fry and fingerlings
of pearl spot, Etroplus suratensis occur
throughout the year with a peak from April —
July. The fry and fingerlings of sand whiting
Sillago sihama are available in good numbers
throughout the year with a maximum



availability from January — May. The fry and
fingerlings of grouper (Epinephelus) and sea
breams are available from January — April.
The crustacean fishery comprised altogether
98 species. The commercially important
species were Penaeus monodon, Pindicus,
Metaperaus dobsoni and Scylla serrata.
Mangroves are prime refuge for burrowing shy
animals such as crabs and shrimps. The area
is also a conducive environment for crustacea
since it is a shallow, rich in silt and nutrients.

Altogether 70 species of shell fish were
identified which comprised edible oysters and
clams, Crassostrea madrasensis, Perna
verdis, Villorita cyprinoides are extensively
collected for consumption and lime
manufacturing. The reptilian fauna of Indian
mangroves comprised 10 species, which
include permanent residents, migrants and
occasional visitors for feeding and breeding.
The Amphibia was poorly represented with
only 4 species.

The Avian fauna consisted of 57 species
including residents and migrants. The common
species were Phalacrocorax niger (Little
cormorant), Phalacrocorax carbo (Large
cormorant), Ardea cinerea (Grey heron),
Bubulcus ibis coromandus (Cattle egret),
Egretta intermedia (Smaller or median egret),
E.garzetta garzetta (Little egret), Nycticorax
(Night heron). These species enter the
mangroves for feeding, breeding and nesting
purposes.

The mammals represented with 30 species and
only a few were permanent residents. The
common arboreal species were Pteropus
giganteus giganteus (Indian flying fox)
Cyropteurs sphinx sphinx (short nosed
fruitbat) Rhinolophus lepidus lepidus (Little
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Indian horse shoe bat) and Macaca mulatta
mulatta (Rhesus macoque). Among the
terrestrial forms Cais aureus indicus ( Asiatic
jackal) Herpertes palustris (Marsh
mangoose) and Herpestes auropunctatus
(Small Indian mangoose) were common.
Pantera tigris tigris (Tiger) was a unique
species observed in Sunderban Mangrove
Tiger Reserve area in West Bengal. True
terrestrial animals were also found
occasionally in the mangroves. They enter
mainly for feeding.

The Andaman & Nicobar Island mangroves
are rich in the biodiversity of flora especially
macrophytic vegetation. True mangrove plants
are dense in the fringe areas, while associates,
and true forest plants are abundant beyond the
high tide level. Since terrestrial forest plants
and woods are available, dependence on
mangrove vegetation is less in Andaman. The
ichthyyo fauna comprises commercially
important species of fin fish and crustacea
such as Mugil cephalus, Lates calcarifer,
Chanos
Epinephelus
monodon, P. merguiensis, Scylla serrata etc.
In Andaman & Nicobar, natural mangrove
ponds are utilized for aquacultre without
altering the topography, which has been found
to be economically viable units.

chanos, Sillago  sihama,

malabaricus, Penaeus

It has been observed that the propagation,
growth, distribution and population dynamics of
the mangrove biota largely depended on the
variations of aqua-edaphic parameters,
topography and anthropogenic activities. In
Kerala and West Bengal human interventions
and transformation of topography / morphology
and over exploitation of resources resulted not
only in the shrinking of the mangroves but also
deteriorated the general environment
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considerably which are evidenced by the
disappearance or rare occurrence of certain
commercially important species of flora and
fauna with very law population.

Major Survey / Research Findings

1.

The flora of the magroves belong to
littoral swamp forest — under helophilous
halophytes which implies that the forest
in general is heterogeneous type with
the following groups.

True mangroves b) Mangrove
Associates

Back mangroves /mangrove bioinvasive
d) Coastal/Beach flora

Parasites / Epiphytes / Mistletoes.
The fauna is represented by

Arboreal species b) Avian species
¢) Amphibia

Reptiles
species.

e) Mammals f) Aquatic

All the mangroves are associated with
estuaries and creeks except the
Andaman and Nicobar Islands where
most of them are fringing mangroves.

All the mangroves except Kerala have
rich forest potential with renewable and
regeneration possibilities.

All three mangroves can substantially
contribute towards the capture fishery
resources of Arabian Sea and Bay of
Bengal, if fish seed collection and
overexploitation are minimized.

The overexploitation of ichthyofauna
especially the seed collection of
commercially important species for
aquaculture and fish based byproduct
development resulted in the dwindling of
natural recruitment and thereby the
coastal capture fisheries especially

10.

11.

12.

13.

14.

12

artisanal fishery has been adversely
affected which has reflected in the
socio economic condition of artisanal
fishermen in the south west and north
east coast of India.

The coastal population / local people
depend on these fragile ecosystems for
their livelihood and for various other
purposes.

The rate of conversion/reclamation of
mangrove land is very high in Kerala for
other purposes.

In Sunderbans new villages especially
fishing villages are established and
dependence on mangroves have
increased

Despite of the awareness campaign by
Government Organizations, NGOs,
Voluntary Agencies, etc for the
conservation and management of
mangroves overexploitation and
conversion of land for other purposes
are continued.

This has destroyed the possibilities of the
mangroes to regenerate and rejuvenate
in certain parts of the country besides
the opportunities for artificial restoration
by Participatory afforestation.

All the mangroves studied are dumping

places directly or indirectly or act as
sink for pollutants.

To sum up, exploitation of mangrove
resources and dependence on this wet
land ecosystems are at an alarming rate
in India.

Among the three mangroves
investigated Sundarbans in West Bengal
is the single largest mangrove in the
World with the following unique

characters:
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Some common flora and fauna of mangroves

P. monodon

Charybdis cruciata

Crassostrea sp. Rhizophora nueronata

Acanthus ilicifoliosus Acrostichum aureum
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i.  Highest biodiversity
ii. Maximum tidal amplitude/influence

1. Enormous contribution for coastal
Fisheries

iv. Only tiger reserve in the saline
marshy mangrove habitat in the
World.

“Due to the unique features the Sundarbans
mangrove is included in the “World Heritage”
category”.

Recommendations

L.

Indian mangroves are subjected to
considerable exploitation due to the
extensive population shift to costal areas
for livelihood. Alternate rehabilitation
programmes to reduce the pressure and
dependence on mangroves may control
this migration.

The existing forest rules may also be
strictly enforced to mangroves so that
unlawful entry/encroachment and
indiscriminate exploitation can be
regulated.

Collection of mangrove products may be
regulated by appropriate rules.

Conversion of mangrove lands for other
purpose must be strictly prohibited.

Coastal area development or any activity
in the coastal zone must be associated
with lost/degraded/degenerated
mangrove area’s reclamation/restoration
wherever possible.

Budgetary provisions may be provided
in the maritime states for surveillance,
watch and ward of wetland
ecosystems.

Special task force/squad may be
created in the maritime state’s, forest

14

department for surveillance, watch and
ward of wetland ecosystems.

8. Regular monitoring of the state of art of
mangroves by government organization,
Universities and similar agencies for
understanding the nature and dynamics
of mangrove ecosystems may be done.

9. Methodologies and techniques are to be
developed for reliable predictions about
the state of mangroves which helps in
deciding, if a mangrove area of a certain
location has the potential to regenerate
or artificial restoration is essential.

10. Afforestation programme may be
maintained for transplantation in the
appropriate areas.

11.  Nursery for mangrove plants may be
maintained for transplantation in the
appropriate areas.

12.  National Policy on mangrove ecosystem
management may be strengthened/
formulated for protection of mangroves.

13.  Awareness campaign on conservation
and management of mangroves among
coastal population may be intensified.

14. Mangroves, their importance and other
related matters may be included in the
curriculum/syllabus of education at
various levels for HRD for
management of wetland ecosystems of
the country.

15. Seminars, symposium, etc may be
conducted in the local language itself
with the participation of local people to
address issues related with mangroves
conservation and  sustainable
management.

Prepared by : P. Kaladharan, A Nandakumar,
M Rajagopalan and J.P.George, CMFRI, Kochi
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1114 Note on a fishery of Parapenaeus longipes along the Veraval Coast

Three species of the genus Parapenaeus i.e.,
P fissures, P. investigatoris and P.longipes
were reported to exist in Indian waters.
Though there are few records of
Parapenaeus longipes, commonly known as
“Flamingo shrimp” and locally as “Bhoonsi”,
it is not known to occur exclusively as fishery
in any area of India and abroad. Recently this

Parapenaeus longipes

species had appeared in the catches of trawl
nets operated off the Veraval coast during
February-April 2004. Major landings were
contributed by multiday long voyage (5-7 days)
trawl units from a depth of 70-90m fetching
Rs. 17-20/Kg. It was found to occur along with
Solenocera spp. and Metapenaeopsis
stridulans in the trawl net catches. The
estimated catch of Plongipes were 2.7 t, 7.8t,
16t in February, March and April respectively.
Percentage of Plongipes in penaeids was 3.5
on an average for these months. The size
range of females was 61-95 mm, and for males
61-90 mm, with major distributions between
81-95 m and 66-70 mm respectively.

Reported by: Rekha Devi Chakraborty and B.P.
Thumber, Veraval Regional Centre of CMFRI, Veraval

115  Note on a regular fishery of mysid, Mesopodopsis orientalis in
Mumbai waters

Seasonal fishery (April — May) of mysids or
‘opossum shrimps’ has been reported earlier
from Satpati and Juhu in Mumbai waters
employing dugout canoes or boats and a
modified net called the ‘kolim bokshi’ net.
The present account deals with a regular
fishery, occurring in the salt pan areas adjacent
to mangroves close to Trombay landing
centre. Unlike the seasonal fishery for mysids
reported earlier this fishery commences in

September after the monsoon and continues

till early June, till the commencement of the
next monsoon with daily fishing.

The method employed for fishing is also
different from earlier reports as no craft is
employed here. The gear is operated by a
single individual, usually a woman fisher. The
hand held gear is a piece of tapering fine cloth
or mosquito netting stretched between small
wooden poles. The net is approximatly 1 m X
1.3 m in length. The use of fine meshed
fabrics has given these nets the name ‘saree
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jaal’ locally. The mesh size is 1 mm or less.
The fishers operate the nets at 0.5 to 0.8 m
depth at dawn and dusk. Unlike in earlier
accounts the fishery is not tide based. The
net is held by both the poles and dragged along
the water column vertically. The mysids
present in the surface layers are scooped and
transferred to container periodically. The
fishing is conducted irrespective of moon

phase and tidal conditions.
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The cost of the gear is negligible. Fishing lasts
three to four hours with active fishing talking
place for approximately two hours. The price
of one kg of mysids is Rs 30/- to Rs.50/- with
the rates being higher when the landing is
lesser.

The fishery of Mesopodopsis orientalis is
lucrative and regular though labour intensive
and conducted by marginal fishers in Trombay
area. The catch statistics suggests that the
fishery wanes in the premonsoon months of
April and May. It is interesting to note that

Table : Fishery of Mesopodopsis orientalis at Trombay (Nov 2003 — May 2004)

Months Units Fishing Mysid CPUE Sex ratio Berried
days landings (kg) females
(kg) (%)
Nov. ‘03 540 30 949 1.76 1:19 46.4
Dec. ‘03 760 31 1244 1.64 1:1.8 48.4
Jan. ‘04 752 31 1250 1.66 1:24 429
Feb. ‘04 711 29 1207 1.7 1:2.2 46.2
Mar. ‘04 696 31 1111 1.6 1:2.1 53.5
Apr. ‘04 190 30 180 0.95 1:1.9 52.1
May. ‘04 315 30 350 1.11 1:1.8 57.3

Almost the entire catch (98%) consisted of
Mesopodopsis orientalis. The average size
of the mysids ranged from 4-5 mm for males
and 5-7 mm for females. Male to female ratio
ranged 1:1.8 to 1:2.4. About 46.4 to 57.3% of
females were found to be in the berried state.
Fishing effort was least in April 04 and
highest in December ’03. The CPUE ranged
between 0.95 to 1.76 kg. (Table)

the seasonal fishery for this species from the
open sea is reported during the same period
each year. It is possible that these mysids
migrate from mangrove areas to deeper
waters during this period and enter into the
fishery there. There is also an increase in the
number of berried females in the population
during this period.

Prepared by: Miriam Paul and C.J. Josekutty,
Mumbai Research Centre of CMFRI, Mumbai
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1116  Unusual landing of Hilsa ilisha in gill net at New Ferry wharf, Mumbai

On 29-01-05 an unusual landing of 1200 kg of
Hilsa ilisha was observed at New Ferry
Wharf. H.ilisha is locally known as ‘paala’
and has very high demand in local markets.
A small gill-netter of 8 m OAL used a

Hilsa ilisha

monofilament gill net with a mesh size of
60mm for this catch. The fish was caught
towards the southwest direction of Navasheva
in 2-4 m depth and the fishing operation was
carried out during night. The entire catch was
from a single shoal and size of H.ilisha landed
ranged between 230 to 360 mm, with the
modal length at 290 mm. The catch was sold
by auction at the landing centre with an
average rate of Rs.70/kg. The total value
realised was approximately Rs. 84,000.

Reported by: Umesh.H.Rane and Sujit Sundaram,
Mumbai Research Centre of CMFRI, Mumbai

1117 First report of moontail seabass, Variola louti along Mangalore coast

The multi-night gillnetters of Mangalore area
stay out at sea for 3-4 nights for fishing. One
such multi-night gillnetter landed a single
specimen of the moontail seabass, Variola louti
(Family: Seranidae) on 30" October, 2004
along with sharks, billfishes, tunas and rays,
while fishing off Karwar at a depth of Sm.

Variola louti

The distinguishing characteristics of the fish
are its bright red colour with numerous small
irregular yellow spots and streaks of pale blue,
lavender, violet and pink on the head, body and
median fins. Other identifying characters are
the presence of a single dorsal fin with spines
and rays, serrated edge of preopercle, presence
of spines on the opercle and lunate caudal fin.
The specimen has been preserved in the
museum of Mangalore Research Centre of
CMFRI. This rare coastal and coral reef fish
is the first record of its occurrence from the

Mangalore region.
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Meristic counts and morphometric
characters(mm) of Variola louti recorded at

Mangalore

Meristic counts

First dorsal fin spines 9
First dorsal fin rays 14
Pectoral fin rays 16
Pelvic fin spines 1
Pelvic fin rays 5
Anal fin spines I
Anal fin rays 9
Caudal fin 16

Morphometric characters

Total length (TL) 438
Fork length (FL) 376
Standard length (SL) 333

Depth of body at origin of first dorsal fin  106.4

Depth of body at origin of anal fin 86.1

18
Caudal peduncle depth 44
Head length 112
Snout length 342
Eye diameter 14.6
Inter-orbital width 16.2
Upper jaw length 44.2

Tip of snout to origin of first dorsal 1114
Tip of snout to origin pectoral fin 107.1
Tip of snout to origin of pelvic fin 121.8

Tip of snout to origin of anal fin/first

anal spine 227
Length of first dorsal fin base 148.6
Pectoral fin length (longest fin ray/spine) 72.6
Pelvic fin length (longest fin ray/spine) 99.3
Length of anal fin base 48.1

Distance between pelvic fin and anal
fin bases 80.6

Maximum body depth 106.4 Reported by: S.Kemparaju, Mangalore Research
Centre of CMFRI, Mangalore
1118 A good news to the fishermen

A floating retail diesel outlet was launched by
Vivada Inland Waterways in association with
Reliance Petro Marketing at Namkhana
Hantamia Dewa Niya River about 80 km from
Calcutta for the supply of fuel in mid water.

This floating fuel filling station will enable the

boats to get fuel in the mid water at lesser
cost. A trawl boat owner will be benefited by
Rs. 30/-to 40/- per barrel of 200 litres.

Reported by: Bijoy Krishna Burman, Contai field
Centre of CMFRI, Contai
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1119 On a Spinner dolphin, Stenella longirostris (Gray) washed ashore at
Dhanushkodi along Gulf of Mannar

At Dhanushkodi one live dolphin was sighted

Stenella longirostris

1120

A dead dolphin was washed ashore at
C.M.F.R.I jetty along Gulf of Mannar coast
on 19-7-2004. From the external characters,
mainly the number of teeth, it was identified
as spinner dolphin, Stenella longirostris. The
specimen was a female of 132 cm in total

near the shore on 13-9-04. The fishermen
pushed the dolphin to deeper area. But it died
in a couple of hours. From the external
characters, mainly the number of teeth it was
identified as spinner dolphin, Stenella
longirostris (Gray). The specimen was a
female measuring 170 cm in total length and
37 kg in weight.

Reported by: C.Kasinathan, P.Kannan and N.
Ramamoorthy, Mandapam Regional Centre of
CMFRI, Mandapam Camp

On a Spinner dolphin, Stenella longirostris (Gray) washed ashore at
Mandapam, Gulf of Mannar

length and 30 kg weight, having fresh external
wounds in the flipper, dorsal side of body and
caudal regions, which suggested the possibility
of hitting against boats.

Reported by: C.Kasinathan and P.Kannan,
Mandapam Regional Centre of C.M.F.R.I.,
Mandapam Camp

1121 A case of tumour in Otolithies cuvieri landed at New Ferry Wharf, Mumbai

Tumour seems to be a rare occurrence in
marine fishes. An interesting case of ecto-
tumour was observed in a specimen of
Otolithies cuvieri landed at New Ferry Wharf

Otolithies cuvieri with tumour

on 23/09/03. The fish measured 278 mm in
total length and weighed 220gms. The
tumorous outgrowth measured 17mm in
diameter and was situated on the upper
maxillary. It was orange in colour and
connected to the body by a small strip of
connective tissue. The nature of the atypical
growth could not be investigated.

Reported by: B.B. Chavan and Sujit Sundaram,
Mumbai Research Centre of CMFRI, Mumbai
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1122 On a Humpback dolphin, Sousa chinensis washed ashore at
Rameswaram landing Centre along Palk Bay

A dead dolphin was washed ashore at
Rameswaram landing centre along Palk Bay
on 18-1-2005. From the external characters,
mainly the number of teeth, it was identified
as Humpback dolphin, Sousa chinensis. The

specimen was a female of 150 cm in total
length and weighed 50 kg.

Reported by: A Gandhi, Mandapam Regional Centre
of CMFRI, Mandapam Camp

123 Rare occurrence of Epinephelus bleekeri (Vaillant, 1877)
in the fishery of Mumbai

Epinephelus bleekeri, commonly known as
dusty tail grouper rarely seen in Mumbai
fishery was recorded from Versova and New
Ferry Wharf landing centres during December
2004. It is distributed in tropical waters of the
Indo — west Pacific from the west coast of

Epinephelus bleekeri

India and Srilanka, eastward to China and
Philippines.

The species of 245-760 mm was observed on
8-12-04 and 10-12-04 at Versova and New
Ferry Wharf landing centres respectively in
trawl catches. E. bleekeri was found along
with the catch of E. diacanthus, E.tauvina
and E.fasciactus. Fishing was carried out in
the south west coast off Ratnagiri at 50 — 60
m depth.

Reported by: B.B.Chavan, A.D.Sawant, Sujit
Sundaram and Miriam Paul, Mumbai Research
Centre of CMFRI, Mumbai
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