6.

SUMMARY
Gulf of Katchchh (herein after termed as Gulf) occupying an area of 7300 Km2 is
biologically one of the most productive and diversified habitats along the west coast of India.
The southern shore has numerous Islands and inlets which harbour vast areas of mangroves
and coral reefs with living corals. The northern shore with numerous shoals and creeks also
sustains large stretches of mangroves. A variety of marine wealth existing in the Gulf includes
algae, mangroves, corals, sponges, molluscs, prawns, fishes, reptiles, birds and mammals.
Industrial and other developments along the Gulf have accelerated in recent years and
many industries make use of the Gulf either directly or indirectly. Hence, it is necessary that
the existing and proposed developments are planned in an ecofriendly manner to maintain the
high productivity and biodiversity of the Gulf region. In this context, Department of Ocean
Development, Government of India is planning a strategy for management of the Gulf
adopting the framework of Integrated Coastal and Marine Area Management (ICMAM) which
is the most appropriate way to achieve the balance between the environment and
development. The work has been awarded to National Institute of Oceanography (NIO), Goa.
NIO engaged Vijayalakshmi R. Nair as a Consultant to compile and submit a report on the
status of flora and fauna of the Gulf based on secondary data. The objective of this
compilation is to (a) evolve baseline for marine flora and fauna of the Gulf based on
secondary data (b) establish the prevailing biological characteristics for different segments of
the Gulf at macrolevel and (c) assess the present biotic status of the Gulf.
The project domain for the present study covers the water-spread areas of the Gulf.
The southern coast of the Gulf extends from Okha to Navlakhi and the northern coast from
Kandla to Kori creek. The western extremity of the Gulf consists of a vast complex of
marshland criss-crossed by innumerous creeks. Kandla, Nakti and Hansthal creeks are the
major tributaries of the inner Gulf and drain into the Little Gulf of Kachchh. The Gulf is
endowed with a great diversity of natural ecosystems, of which the major systems are salt
pans, intertidal zones, marine algae, sea grass and sand dunes, mangroves, coral reefs,
creeks and open ocean.
6.1

Source of information
This status report on the biota of the Gulf has been prepared based on secondary data
scattered over a wide array of technical reports, scientific reports and remote sensing data.
These were procured, collated and assessed to describe the biotic setting of the Gulf.
6.1.1 NIO database
NIO has been conducting general and site-specific studies in the Gulf since 1981 with
more frequent investigations in recent years due to several proposed and ongoing
developments bordering the Gulf, particularly along the southern coast. A total of 51
investigations were carried out by NIO during 1981-2001 generating an extensive database.
The Environmental Impact Assessment (EIA) reports of NIO cover different segments of the
Gulf. There are 13 technical reports for Okha, 1 for Salaya, 7 for Vadinar, 5 for Sikka, 3 for
Bedi, 1 for Navlakhi, 10 for Kandla, 4 for Mundra, 2 for Jakhau, 1 for Kharo creek and 2 for
Kori creek, 1 report on status of corals in the Gulf and 1 report for a special block area in the
outer Gulf.
6.1.2 Reports of other Institutions
Among the scientific reports from sources other than NIO, the recent reports from
Gujarat Ecological Society and others by individual authors are significant as these are
benchmark surveys consolidating the available data on geomorphology, marine ecology and

threats, coral reefs, environmental problems etc. Issues and problems involved in managing
protected areas were also reported in detail.
6.1.3 Published papers
There is fairly large number of publications on the biological aspects of the Gulf.
major part of the studies are related to mangroves, corals, benthos and fishery.

The

The studies on algae cover mainly on their diversity, exploitation and chemical content in
certain species. Status and ecological aspects of mangroves are well documented. There are
only limited studies on phytoplankton and zooplankton. Several papers are available on
benthos which includes pearl oysters, oysters, macrobenthos, species diversity of gastropods
and pelycypods, echiuroids, crabs, holothuroids, sponges and sipunculids. Reports on fishery
include details on chief schooling fishes, demersal fishery, fishery of major species found in
the Gulf and fishery potential of the interior Gulf. The papers on prawn fishery include catch
composition abundance and diversity of common shrimps and seasonal prawn fishery of Little
Rann of Kachchh. Studies are available on the molluscan fishery of the Gulf which cover the
pearl fishery potential, exploitation of chank fishery and oyster and cephalopod resources.
Studies were conducted on Artemia and fish/ prawn resources of the saltpans of Gulf.
Abundance and diversity of corals, their ecology and resource potential, research and
management of coral reefs are some of the areas covered under corals. There are only a few
papers on reptiles and mammals of the Gulf while information on birds of the Gulf is well
documented. Anthropogenic p ressure on the coastal marine ecosystem of the Gulf, the need
for conservation of flora and fauna, habitat damages of corals and increase in the movement
of oil and petroleum products are some of the areas which have received attention.
Importance of remote sensing in coastal mapping and obtaining information on coral reef
zonation, identification of seaweeds and mangroves etc. have been reported through a series
of publications.
6.2

T ypes of ecosystems
Saltpans are unique tide water impounded enclosed system adjacent to creek
environment. The distinct feature of the brine ecosystem is its biotic simplicity and stability.
Species diversity is directly linked with salinity, the higher the salinity, the lower the species
diversity. In the Gulf there are about 21 salt work units.
The intertidal habitat of the Gulf covers a wide range of ecosystems like sandy
beaches, mud flats, rocky shore, sea grass beds, salt marshes and mangroves. The intertidal
expanse of the Gulf increases towards upstream. The increase is from 0.5 to 2 km from
Jakhau to Kandla and from around 1 km at Okha to over 10 km at Navlakhi. Gulf sustains a
rich and highly diversified intertidal flora and fauna.
The area under mangrove cover along the Gujarat coast is the second largest in India,
next only to the Sundarbans area. Majority of the mangrove cover of Gujarat area is confined
to the Gulf. Of the 991 km2 of mangrove cover for the state, Gulf contributes 96% of the total.
Due to high salinity, grazing and cutting pressure the Kachchh mangroves have stunted
growth and are only 1 -2 m tall and at untouched patches gain a height upto 5 m.
The Gulf contributes to the maximum species and biomass of seaweeds for the west coast of
India. The southern coast of Gulf supports luxuriant growth of marine algae while the northern
shore has very poor algal biodiversity due to high turbidity. Ridges of loose sand drifted by
wind often support sand dune vegetation and 5 species predominated the community.

Coral reefs are shallow water tropical marine ecosystem known for its high biological
productivity. The coral formations of the Gulf are found exclusively along the coast of
Jamnagar district. The Gulf is the only area in Gujarat where corals exist with high diversity
and density. The reefs in Gulf are classified as fringing reefs, plat form reefs, patch reefs and
coral pinnacles. The most northerly reefs are coral patches found at Munde reef and Pirotan
Island, but solitary corals are found as far as Jakhau in the east and Dwarka in the Saurashtra
coast.
There is a network of creeks and alluvial marshy tidal flats in the interior part of the
Gulf. During dry season salinities upto 50 ppt have been recorded in the Little Gulf of
Kachchh. However, during the monsoon period fresh water influx considerably dilutes the sea
water in the creeks and salinities of < 10 ppt may occur. Depending on the salinity regime
typical estuarine and oceanic communities prevail in the creek system.
The open ocean has very specific characters. Most evident are its uniformity and
stability in environmental conditions, its three dimensional space and its vastness. Typical
oceanic fauna exhibits high diversity. Data for open ocean of the Gulf are limited.
6.3

Marine National Park and Marine Sanctuary
The southern Gulf between Okha to Navlakhi of Jamnagar district is declared as MNP
& S to protect and conserve the fragile ecosystem particularly the live intertidal and subtidal
coral reefs and mangrove habitats of the Gulf. As per state Government notification, an area
of 457.92 km 2 of MNP & S includes 148.92 km 2 of 42 small and big Islands with coral reefs
and mangrove forests and 309 km 2 intertidal zone along the coast. Area of MNP is 162.89
km 2 where as the remaining protected areas have the status of Marine Sanctuary.
6.4

Flora and fauna
For effective assessment of the biotic status of the Gulf, the area is considered as
southern Gulf (Okha, Salaya, Vadinar, Sikka, Bedi and Navlakhi) and northern Gulf (Kandla,
Luni, Mundra, Jakhau, Kharo creek and Kori creek). The results a re presented separately for
the southern Gulf (first para of each parameter) followed by the northern Gulf (second para of
each parameter).
6.4.1 Bacteria
Data on bacterial population in water and sediment are available for some segments. TVC
and TC are important in making comparisons between zones as the former indicates the
fertility while the latter the health of the water. TVC is maximum (av. 1.6 x 10 3/ml) at Okha with
much lower values at Vadinar, Sikka and Bedi (av. 160-278/ml). TC values are the lowest at
Okha (av. 12.5/ml) which marginally varied between 14-22/ml at the other segments. As can
naturally be expected in sediment TVC and TC are at much higher level as compared to
water. TVC in sediment was maximum at Bedi (17.48 x 10 4/g dry wt) followed by Vadinar
(15.21 x 104/g dry wt) and the lowest value is at Okha (av. 10.27 x 104/g dry wt). TC values in
sediment are relatively high only at Vadinar. Levels of coliforms and pathogens indicate low level contamination off Vadinar, Sikka and Bedi.
TVC values in water at Kandla are relatively more (14.1 x 103/ml) as compared to Mundra (7.2
x 103/ml) with low values at Luni (194/ml). TC is also low at Luni (7/ml) than that observed at
Munda (3.3 x 102/ml) and Kandla (44/ml). Proportionately high concentration of TVC and TC
are found in the sediments of Kandla and Mundra. The presence of faecal coliform and some
of the harmful pathogens, though in low numbers, is indicative of low-level contamination off
Kandla, Luni and Mundra.

6.4.2 Mangroves and algae
The southern coast of Gulf has luxuriant growth of algae. Off Okha, Avicennia marina is the
only species of mangrove found either as dense areas or in degraded patches with three
associated halophytes. Okha segment harbours rich algal flora of 59 species. Sikka-Salaya
region has extensive growth of mangroves. Avicennia stands near Salaya are scrubby in
nature. Though A. marina is the dominant species, in some areas, four more associated
species are found. Intertidal areas around Vadinar harbour dense mangrove forests
constituted mainly by A. marina. Narara bet sustains 6 species of mangroves and 4
associated species. A total of 62 species of algae and 3 species of sea grasses are recorded
from this region. At Kalubhar Island, the mangrove area is represented by 6 species,
dominant being A. marina. There are 3 associated halophytes. The intertidal segment
supports 47 species of marine algae and 3 species of sea grasses. 42 species of algae are
reported from Sikka. Mangroves are comprised mainly by A. marina along with two species of
halophytes. At Bedi mangroves are observed either as continuous fringing thick stretches or in
large patches. 5 species of mangroves are found at Bedi with predominance of A. marina. The
area supports 4 species of obligate halophytes. Extensive growth of sea weeds on the reef of
Pirotan Island occur and a total of 44 species of marine algae are recorded from Pirotan.
Beach vegetation of Pirotan Island has 4 species of sand dune flora. Mangroves of Navlakhi
region are of the fringing type. There are 4 species of mangroves with the predominance of
Salicornia brachiata. Two associated species are observed at Navlakhi.
In general, the northern shore of the Gulf supports very poor algal diversity. At Kandla
there are patchy stretches of mangroves predominated by A. marina and the flora is
dominated by 3 mangroves and obligate halophyte species each. The intertidal region of Luni
has stray mangroves mainly of A. marina. At Luni the alga Enteromorpha sp. is common with
occasional presence of the halophyte Sueda maritima. The mangroves around Mundra Port
are some of the best mangrove formations along the northern shore of the Gulf. Mangroves
are represented by two species with predominance of A. marina and 3 obligate halophytes.
Jakhau with its extensive mud flats harbour dense mangroves. The dominant mangrove
species is A. marina associated with 6 species. Patches of mangroves are seen towards the
interior part of Kharo creek and the species seen is A. marina. Kori creek has vast mangrove
coverage along east and north shores. A. marina dominated the area with 7 associated flora.
6.4.3 Phytoplankton
Primary productivity data are available only for Okha and Bedi segments. Rate of
production at Bedi (34.73 mgC/m 3/h) is much higher as compared to that of Okha (7.1
mgC/m 3/h).
Chlorophyll a shows marginally higher concentration at Okha and Bedi (av. 1.5 mg/m 3),
followed by Salaya (1.4 mg/m 3), Sikka (1.3 mg/m 3), Navlakhi (1.2 mg/m 3) and Vadinar (0.8
mg/m 3). Phaeophytin values are lower than chlorophyll a at all segments suggesting a
delicate balance between the growth and mortality of algae. Cell count is maximum off Okha
(av. 654.2 x 10 3/l) with moderate values at Bedi (av. 118 x 103/l) and Sikka (71.7 x 10 3/l). Total
number of genera represented in the samples is fairly high at all segments with comparable
values (av. 9 -11) except at Navlakhi (av. 17). Generic diversity of phytoplankton at Okha,
Vadinar, Sikka, Bedi and Navlakhi are respectively 40, 43, 38, 32 and 17 indicating a rich
faunal assembla ge at all locations except Navlakhi. Temporal variation in phytoplankton
pigments at different segments along the southern Gulf indicates that peak chlorophyll a
concentration is observed either in the morning or evening at Okha, Vadinar and Bedi while at
other segments the pattern is irregular. Effect of tide on the level of chlorophyll a shows
maximum concentration during ebb at Okha, Salaya, Sikka and Bedi while flood period

sustained peak in chlorophyll a concentration at Salaya, Vadinar and Bedi. Phaeophytin on a
few occasions show higher values at bottom as compared to chlorophyll a.
Chlorophyll a in the water column was maximum at Kori creek (2.3 mg/m 3 followed by Kharo
creek (2.1 mg/m 3), Mundra (2.0 mg/m 3) suggesting moderately high primary production
potential. The levels of chlorophyll a at Kandla, Luni and Jakhau are moderate (1.0-1.4
mg/m 3). Phaeophytin values are mostly lower than chlorophyll a indicating a healthy condition.
Phytoplankton population is high at Luni (202.7 x 10 3/l), Mundra 112 x 10 3/l) and Jakhau (171
x 103/l). Moderate cell counts are observed at Kandla and Kori creek with very low value at
Kharo creek. Maximum genera are found at Jakhau (av. 18) and Luni (av. 13). Moderate
diversity is observed at other segments with very low value (av. 4) at Kharo creek. Total
number of genera recorded at Kandla, Luni, Mundra, Jakhau, Kharo creek and Kori creek are
respectively 27, 27, 22, 18, 18 and 28. Temporal variation in phytoplankton pigments does not
indicate any regular pattern. In general, ebb period sustains higher concentration of pigments
at Mundra and Kori creek. At Kandla and Jakhau the flood period has higher pigments while
at Luni tidal difference is not imminent.
6.4.4 Zooplankton
Zooplankton standing stock is low off Okha (av. 3.4 ml/100m3) and Vadnar (av. 4.9 ml/100m 3).
Fairly high values are observed off Bedi (8.7 ml/100 m 3) and Sikka (11.2 ml/100m3) with high
biomass at Salaya (28.8 ml/100m 3) and Navlakhi (22.1 ml/100 m 3). Population density of
zooplankton shows a different trend with the highest density off Okha (209.3 x 103/100 m 3)
and fairly high values off Salaya and Bedi. Moderate values are observed at other segments.
Faunal representation is almost consistant at all segments (av. 10-12). Zooplankton faunal
groups represented at Okha, Salaya, Vadinar, Sikka, Bedi and Navlakhi are respectively 23,
16, 21, 23, 20 and 18 respectively. Temporal variation of zooplankton standing stock shows
that the pattern of diel variation is comparable between biomass and population. Zooplankton
biomass is maximum during the early hours like that observed at Okha, Salaya, Vadinar and
Bedi. The pattern is irregular at other segments. Tidal variation shows maximum biomass
during ebb period except at Sikka and Navlakhi.

Biomass of zooplankton is fairly high at the segments between Kandla and Jakhau with
moderate value at Kori creek and very low value at Kharo creek. Maximum standing stock is
seen at Kandla (26.2 ml/100m3). However, population density is highest at Kharo creek (181.2
x 103/100m 3). Population density at other segments is moderately high except at Jakhau
where the population is relatively low. Group diversity is comparable between segments
except for the relatively low vale at Kharo creek. Total number of groups recorded is more at
Kandla, Mundra and Kori creek (20-21), relatively low at Luni and Jakhau (16-18) and the
lowest at Kharo creek (14). Total number of faunal groups found at Kandla, Luni, Mundra,
Jakhau, Kharo creek and Kori creek are respectively 20, 13, 20, 18, 14 and 21. Temporal
variations in zooplankton biomass and population show comparable pattern of distribution.
Peak in zooplankton standing stock is highest during morning or in the evening at Kandla,
Mundra, Jakhau and Kori creek. Flood period shows peak in zooplankton standing stock at all
segments except at Mundra.
6.4.5 Biofouling and corrosion
Data on biofouling potential of the Gulf is limited to the observation on Kharo creek.
Biofouling potential is fairly high at this creek and is dominated by hard -shelled fouling
organisms like barnacles and oysters. The biomass build-up during 6 months of observation
indicates a maximum of 5.95 kg/m 2. The maximum corrosion rate is found to be 32.98 mils
per year (mpy), while the six months cumulative rate scaled down to 16.48 mpy.

6.4.6 Intertidal macrobenthos
Intertidal macrobenthic biomass is very high at Vadinar (148 g/m 2) and Sikka (151 g/m 2)
compared to Bedi (64.5 g/m 2) and Okha (11.7 g/m 2). Trend in population density followed the
same pattern like that of biomass. Group diversity in the collection was maximum at Okha (av.
18) with comparable values for other segment (av. 9-10). Faunal representation is maximum
at Vadinar (41) followed by Okha (32), Sikka (31) and Bedi (26).
Kharo creek has very rich intertidal benthic biomass (av. 509.1 g/m 2) and population
(av. 59173/m 2). Kori creek also sustains high intertidal biomass (av. 42.2 g/m 2) with moderate
population (av. 1073/m 2). Moderate to high standing stock is observed at Luni and Mundra.
Kandla and Jakhau support low intertidal standing stock. Number of groups represented is
relatively more at Mundra (av. 16) and Luni (av. 13), moderate at Kandla (av. 9) and low at
Jakahu to Kori creek (av. 4 -6). Total number of groups recorded from different segments
shows maximum number at Mundra (28) followed by Kandla (23). Other segments registered
13 to 16 groups except at Kharo creek (6).

6.4.7 Subtidal macrobenthos
The subtidal macrobenthos at all segments are low as compared to intertidal standing
stock except off Okha. Subtidal benthic biomass is maximum off Bedi (av. 44.5 g/m 2) with
moderate values off Vadinar and Sikka. Biomass, population density and group diversity of
subtidal benthos are low off Salaya and Navlakhi. Group diversity at other segments are fairly
high (av. 9 -11). Compared to group diversity of intertidal area, subtidal community shows
relatively low number of groups except at Okha (av. 41). At other locations, the number varied
between 24 and 28.
Subtidal benthic biomass and population are in general lower at different segments as
compared to the values of intertidal data. High subtdial biomass (40 g/m 2) and standing stock
(av. 14098/m 2) are observed at Kharo creek. Low to moderate values of biomass are
recorded at other segments with very low value at Kandla (1.3 g/m 2). Subtidal population is
relatively high at Luni, Jakhau and Mundra with lowest values at Kandla and moderate
population at Kori creek. Group diversity is moderately high at Luni and Mundra (av. 10-11)
while the number is low at other segments (av. 3-5). Number of subtidal macrobenthic groups
recorded are 24 at Kandla and Mundra, 18 at Luni, 17 at Jakhau, 13 at Kori creek and 6 at
Kharo creek.

6.4.8 Meiobenthos
Information on meiobenthos is available only for Positra bay in Okha. Biomass (av. 1.5
mg dry wt/10 cm2) and population (av. 2362/10 cm2) indicate fairly good standing stock. A
total of 10 faunal groups are recorded from the area with predominance of nematodes,
harpacticoids and turbellarians.
6.4.9 Fishery
Gujarat tops among the different states of India in marine fish production. During 1999
– 2000 total landing for Gujarat was 6.71 x 105t contributing 23.64% to the National total of
28.34 x 10 5t. Percentage increase in marine fish landing for the year 1999-2000 was 21.62
while the growth rate of fish production for India was 5.12%. Value wise, Gujarat earned
7.61% (Rs. 389.38 crores) of the country’s marine products export earning (Rs. 5116.67
crores).

The three districts of Gulf, namely Jamnagar, Rajkot and Katchchh have 23, 1 and 51
fishing centres respectively. The collective contribution of Gulf for 1999-2000 was 21.98% to
the total production of Gujarat State. The major share is from Jamnagar and Katchchh
districts with very low landings from Rajkot. Though there are fluctuations in total landings
there is steady growth in fish production from 1983-84 onwards except for minor fluctuations
in 1995-96 and 1998-99. A total of 27 categories of fish were recorded from the Gulf during
1999 to 2000. Sciaenids predominated the area. Common fishes in the area are pomfrets,
Bombay duck, shrimps, ribbonfish, clupeids, shark and catfish.
Details of fishermen population in the three districts indicate that active fishermen are
more in Kachchh as compared to Jamnagar and Rajkot districts. The number of trawlers is
more at Jamnagar while the gill-netters are more at Katchchh district. The highest number of
mechanised boats operate from Jamnagar followed by Kachchh district. The ratio of total gear
for Jamnagar, Katchchh and Rajkot districts shows a respective percentage contribution of 74,
22 and 4.
Results of experimental trawling indicates good potential at Vadinar, Bedi and Sikka
with an average catch rate of 41.3, 38.8 and 29.7kg/h. Catch rate is moderate off Okha and
Navlakhi. Species diversity is high at Vadinar (av. 42), Sikka (av. 34) and Bedi (av. 44).
Average number of species represented at Okha and Navlakhi are respectively 14 and 24.
Catch rate by gill netting is generally low with higher values at Sikka than Navlakhi. Species
found at different segments show that the Sikka supports very high assemblage of fishes and
prawns, the total being 108. Vadinar and Bedi are also good in sustaining a diverse fishery
(74 and 73). Navlakhi has moderate potential (av. 56) while the lowest number is obtained at
Okha (av. 23).
Trawl catch is the highest at Jakhau (av. 33.8 kg/h) followed by Luni/ Kori creek (av.
21.6 kg/h). Catch rate is moderate at Mundra (av. 15.3 kg/h) and Kandla (av. 11.3 kg/h).
Diversity is maximum at Kandla (30) and comparable values at Jakhau, Mundra, Kandla and
Kori creek (18-22). Relatively low diversity is seen at Luni (12). Gill nettings at Mundra and
Kandla show respective average rates of 7.6 and 4.1 kg/h. Diversity in gill net catch is high at
Mundra (34) as compared to Kandla (11).
6.4.10 Corals
The southern coast of Gulf is known for its coral reefs with associated fauna. The
diversity of coral species in the Gulf is the lowest of all Indian reefs. A recent monograph
(1996) lists 40 species and 23 genera of stony corals, 3 species of soft corals and 4 species
of sea fans from the Gulf. Most of these corals are hermatypes while only a few are
ahermatypes.
Off Okha, there are 9 major coral reef systems. The Islands adjoining Okha coast harbour 34
species of corals. Salaya has a moderate live coral population with variety and they are under
environmental stress due to heavy sedimentation. Sturdy corals like Goniopora, Porites, Favia
and Goniastrea are common in the area. At Vadinar 29 species of corals are recorded from
Narara Bet and 35 species from Kalubhar. At Narara Bet major species observed are Porites,
Goniopora and Favia . The live coral colonies area is relatively more at Kalubhar as compared
to Narara Bet. The corals at Kalubhar are represented mainly by the genera Favia, Favites,
Porites, Goniastrea, Goniopora, Turbinaria etc. Off Sikka, live corals are represented by 24
species of Scleractinians and sturdy corals like Goniastrea and Porites dominated the area.
Records indicate the presence of 22 species of corals at Bedi. The predominant species
found in the area are Goniopora, Goniastrea, Porites and Favia. Navlakhi region does not
have coral reefs as most of the intertidal area is muddy. The northern Gulf is devoid of the

corals. However, during a recent survey in 1999 live corals with associated flora and fauna
have been observed off Mundra.
6.4.11 Reptiles
In the Gulf, the reptiles are mainly represented by marine turtles Chelonia mydas and
Lepidochelys olivacea. They breed and spawn on the s andy beaches along the coast as well
as on the Island particularly along the southern Gulf between Okha and Okha Madhi and
Vadinar-Sikka coast and on the Islands within the MNP and S.
6.4.12 Birds
The Gulf area, which has many saltpans, Islands and intertidal coastal system with
mangroves, offer favourable conditions for feeding, breeding and shelter to a variety of birds.
All along the creek and in and around several Islands tall mangrove trees are seen crowded
with Grey herons, Pond herons, Painted storks, large and small Egrets, etc. A total of 94
water birds have been reported from the Gulf. A recent study (1999) reveals high avifaunal
diversity at Mundra region and 140 species have been documented.
6.4.13 Mammals
In the Gulf, the mammals are chiefly represented by dolphin, whale and Dugong
especially along the Jamnagar coast.
6.5

Southern and northern Gulf
Along the southern Gulf, Okha, Vadinar, Sikka and Bedi have rich algal fauna and
dense as well as degraded patches of mangroves. Phytoplankton pigments and cell counts
are relatively high at Okha, Bedi and Sikka while generic diversity is maximum at Vadinar
followed by Okha, Sikka and Bedi. Standing stock of zooplankton in terms of biomass is
maximum at Salaya followed by Navlakhi while the population density is maximum at Okha.
Zooplankton faunal diversity is high at Okha, Sikka and Vadinar. The coastal stretch Vadinar –
Sikka – Bedi supports high intertidal macrobenthic biomass and population with a diverse
faunal assemblage, though quantitatively and qualitatively less, subtidal macrobenhic
population along this stretch is relatively high. Catch rate of fish and diversity of fishes and
corals are high at Vadinar, Sikka and Bedi. Along the southern coast, the zone between
Vadinar and Bedi appears to be more productive followed by Okha.
An evaluation of the different biological parameters of different segments along the
northern coast indicates that Mundra, Jakhau and Kori creek support dense mangrove forests.
Phytoplankton pigments are high at Kori creek, Kharo creek and Mundra while cell count is
high at Luni, Jakhau and Mundra. Generic diversity of phytoplankton is the highest at Kori
creek followed by Kandla and Mundra. Zooplankton standing stock is high at Kandla, Mundra
and Kori creek with high group diversity. Kharo creek supports rich intertidal and subtidal
macrobenthic standing stock, but group diversity is low. Mundra segment has fairly high
intertidal as well as subtidal macrobentic population with high group diversity. Kori creek is
also rich in standing stock of intertidal macrobenthos with moderate group diversity. In terms
of fish catch, Jakhau, Luni and Kori creek predominate over other segments. Species diversity
of fish is maximum off Kandla followed by Mundra and Jakhau. Overall, along the northern
Gulf, the most productive segment is Mundra followed by Luni and Kandla.
6.6
Outer and inner Gulf.
For comparison, the Gulf is divided into outer Gulf (OG) covering Okha to Sikka along the
southern shore and Luni to Kori creek on the northern shore. The inner Gulf (IG)
encompasses Bedi to Navlakhi in the south and Kandla in north. Phytoplankton pigments
show comparable values between OG and IG while cell count is 2.7 times higher at OG.

Zooplankton biomass is relatively high at IG while population density shows a reverse trend.
Intertidal as well as subtidal macrobenthic standing stock are richer at OG as compaed to IG.
Catch rate of fish also indicates the higher fishery potential of OG than IG. A general
evaluation of different biological parameters suggests that about 67% of the parameters
studied indicate the higer production potential of the OG in comparison with IG.
6.7

Salt works
Investigations on the biological characteristics of the existing salt work at Mundra
suggest good primary productivity in reservoirs with fair species diversity. Even condensers
and crystallizers sustain fairly high and moderate concentration of chlorophyll a respectively
with moderate species diversity and good number of phytoplankton cells. Zooplankton
standing stock is fairly high and it decreases from reservoir to crystallizer. Total groups of
zooplankton found in the reservoir varied from 3-11 (av. 7). The saltpans at Mundra are
devoid of macrobenthos because sampling was done a few days after the leveling of the bed
of the reservoir.
Most of the available information on saltpans are associated with culture, occurrence
and ecology of Artemia. Artemia cysts in salt condensers of Jamnagar and Kachchh districts
are limited to the premonsoon period.
6.8

Creek systems
Some of the creek systems like Kandla creek, Nakti creek and Sara creek and Phang
creek have been studied well with less information on other creeks connected to the Little
Rann o Kachchh. In general TVC (av. 219-2.7 x 104/ml) and TC (av. 28-69/ml) in water are at
higher levels due to moderate human interference. Microbial populations in sediment are at
higher level than that of water. Chlorophyll a concentration on an average varied from 0.9 to
1.6 mg/m 3. Cell count (av. 21.2 -664.5 x 10 3/l) is at moderate to high level with moderate
generic diversity. Zooplankton standing stock in terms of biomass is moderate to very high
(av. 9.1 to 37.4 ml/100m3) with fairly high faunal diversity. Intertidal as well as subtidal
macrobenthic biomass is low with relatively higher values for population. Faunal diversity of
benthos is also low. Trawl and gill net catch rates are low. During monsoon period, penaeid
larvae are abundant in the inner creeks leading to a flourishing backwater fishery off Surajbari.
Among the different creeks studied, Kandla is the most productive system. In general, the
production potential of the interior creek system is only moderate.
6.9

North-south sector
A north-south sector of the Gulf between Luni in the north and Sikka in the south was
studied in detail. The stations cover south, middle and northern part of the Gulf. The study
indicates the following inferences. TVC values are low in water (91-112/ml) with slightly higher
values in the middle Gulf (440/ml). Values of TC are low and pathogens are absent or present
in very low numbers which indicates that the area is free from contamination. Bacterial
population is higher in sediment as compared to water. Chlorophyll a values are marginally
high in middle as compared to northern and southern segment. Cell count and generic
diversity of phytoplankton are more in the northern part. Zooplankton standing stock is more in
the middle Gulf. Subtidal macrobenthic biomass and population are very high along the
southern segment. Faunal dive rsity is comparable between segments. Catch rate of fish is
high along the northern segment while faunal diversity is more at southern segment. A
comparison between the three zones of the Gulf indicates only marginal difference in
biological potential, probably due to limited observations.

6.10

Gulf of Kachchh
Overall assessment on the biological characteristics of the Gulf indicates the high
production potential of the area. Though phytoplankton pigment level is only moderate, cell
count is high. The area supports high standing stock of zooplankton. The Gulf has rich
intertidal macrobenthic standing stock. Subtidal macrobenthos is also moderately high. Catch
rate of fish indicates that the nearshore waters support fairly high fishery resource. The Gulf
abounds in a diverse floral and faunal assemblage of algae, mangroves, sponges, corals,
crustaceans, molluscs and fishes. Compared to the northern Gulf the southern Gulf is more
productive. Along the southern coast of the Gulf, the zone Vadinar to Bedi and Mundra and on
the northern Gulf Mundra to Kandla appear to be the most productive segments.

7.
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