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ABSTRACT

The distribution and abundance of benthic macro fauna in near shore waters off Karachi is studied
for over a period of one year. For this purpose the marine benthic fauna was collected every
month from otter trawl catches of “Hella” fishing trips undertaken by Karachi based commercial
shrimp trawlers fishing in depths of about 12 meters. A total of 76 species of invertebrates
belonging to 38 families were studied. The distribution and abundance varied with seasons and
maximum number of invertebrate species was found during the monsoon season when salinity was
low and temperature was high. With increasing salinity and falling temperature the number of
invertebrate species in the study area, seemed to decrease. The diversity of invertebrate species
collected was studied using the diversity indices and the seasonal variation in the diversity indices
was also discussed.
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INTRODUCTION

Commercial trawlers along the cost of Karachi are conducting a lot of bottom
trawling. One of the supports of the regional economy and fulfill the needs of
protein source of the country. Little information is available in the literature on the
bottom dwelling macro-faunas of the coast of Pakistan. There is thus a grate gap in
our knowledge about our own marine fauna. The main reason for this paucity of
information lies in the fact that scientific bottom trawling studies have not been
frequently made, and in the occasional cases where undertaken, not much attention
has been given to non-commercial or economically unimportant marine organisms.
Hence subtidal fauna remains little stidied. Compared to the subtidal and benthic
marine studies, investigation of the itertidal fauna, flora and their biology are many
in number as shown in Ataur-Rahim, (1986). For instance, Ahmed (1977) dealt with
the distribution of marine organisms on some rocky, sandy and muddyshores of
Karachi region in relation to pollution. Sabsequently, Ahmed (1987) dealt with the
marine fisheries resources of Indus delta (Northern Arabian Sea).

A research has been conducted in the near shore waters off Karachi, which aims to
study the near shore marine benthic fauna, documenting the diversity of the marine
fauna. For this purpose the benthic faunas was collected every month for one year.
A total of 76 species of invertebrates belonging to 38 families were collected.



MATERIAL AND METHODS

The material was collected by means of an otter trawl operated from a commercial
trawler during the period of one year from December 1992 to November 1993.
During the study period one trip per month was undertaken. During this period the
trawler AL-AHMEDI along the near shore waters off Karachi made a total of 36
hauls. The trawling operations were generally a daylong and are locally known by
the name of “Hella” fishery. Random sample from the total catch of the trawl was
separated on every trip for subsequent study in laboratory. Identifications of
invertebrates were made to species or generic level with the help of available
literature. During the monthly observations temperature was measured by the
thermometer and salinity by refractometer in the laboratory.



RESULT AND DISCUSSION

On the fishing grounds off Karachi invertebrate fauna was found abundant. A total
of 76 species of invertebrates belonging to 38 families were collected. In (Table 1)
the month-wise occurrence of three most abundant invertebrate species in the study
area were shown among these Oratosquilla nepa, Charybdis callianassaand and
Bulla ampulla were found to be more numerous then other species in the area, while
(Table 2) Shows the dominant number of individuals of invertebrate species in near
shore waters off Karachi. Monthly distribution of invertebrate species shown in

(Fig.1)

The Shannon and Wiener diversity index was use for the evaluation of species
diversity in each collection of the months (Table 3). Diversity index is a
mathematical measure of species diversity in a community. Diversity indices provide
more information about community composition than simply species richness (i.e.,
the number of species present). Diversity indices provide important information
about rarity and commonness of species in a community. The ability to quantify
diversity in this way is an important tool for biologists trying to understand
community structure. Diversity commonly depends on the number of species and
individuals in the community at a given time and has been mathematically well
documented. According to (Fig. 2 & 3). In northeast monsoon season lowest density
was observed and higher density in pre monsoon and southwest monsoon seasons
(Fig. 4) while in post monsoon season again low density occurred. This pattern
shows the diversity of invertebrates high in warmer seasons and low in colder
seasons.

Diversity index was calculated by using the Shanon Weiner diversity Index (H)
(Shannon Weiner 1963) and equitability or evenness (J) (Pielou 1964) was also
calculated. The following formulas were used for the calculations:

H=-X 1. (P;) (logio P)
J=H/H

Where P; = Relative percentage of species.

S = Number of species.

H 1.x = Maximum number of species and is equal to log;o S



The study provides valuable information about the occurrence and abundance of
marine fauna. It should be continued furthers. The results of the present study
provide baseline data for acquiring a better understanding of the macro-benthic life

of the near shore waters off Karachi.



Table .1 The month-wise occurrence of three most abundant invertebrate species.
MONTHS I I 111
DECEMBER Thenus orientalis Sepiella inermis Calappa lophos
JANUARY Thenus orientalis Charybdis callianassa Calappa lophos
FEBRUARY Charybdis callianassa Thenus orientalis Portunus hastatoides
MARCH Bulla ampulla Portunus hastatoides Stomopneustes
variolaris
APRIL Oratosquilla nepa Portunus hastatoides Charybdis callianassa
MAY Portunus Oratosquilla interrupta | Loligo duvauceli
sanguinolentus
JUNE Sepiella inermis Portunus pelagieus Matuta planipes
JULY Jellyfish Loligo duvauceli Dorippe astuta
AUGUST Scylla serrata Renilla reniformis Babylonia spirata
SEPTEMBER | Portunus Natica didyma Scylla serrata
sanguinolentus
OCTOBER Portunus Cavernularia obesa Portunus hastatoides
sanguinolentus
NOVEMBER | Oratasquilla nepa Philyra scabriuscula Oratosquilla hesperia




Table . 2 Dominant invertebrate species in near shore waters off Karachi from
December, 1992 to November, 1993. N= Total number of individuals.

S. NO. | SPECIES N RANK
1. Oratosquilla nepa 188 I
2. Charybdis callianassa 184 II
3. | Bulla ampulla 71 111
4. Thenus orientalis 51 v
5. | Portunus sanguinolentus 49 \%
6. | Portunus hastatoides 43 VI
7. | Loligo duvauceli 41 VII
8. | Sepiella inermis 40 VIII
9. Oratosquilla interrupta 35 IX

10. Calappa lophos 30 X
11. Charybdis cruciata 22 XI
12. | Astropecten indicus 22 XI
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Figure 1. Monthly distributions of invertebrate species in near shore waters of Arabian Sea off
Karachi.



Table 3. Diversity and equitability of invertebrate species from near shore waters of

Karachi.
MONTHS DIVERSITY (H') EQUITABILITY (J)

December 1.20826 1.11961
January 0.9397 0.81989
February 0.72141 0.30903
March 0.79176 0.36946
April 1.0374 0.55326
May 1.21162 0.62965
June 1.27644 0.75130
July 1.25962 0.68288
August 1.00853 0.64803
September 1.18482 0.74467
October 1.06643 0.65697
November 0.82452 0.34095
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Figure 2. Monthly Diversity index (H) of Invertebrates from near shore waters of Karachi,
(Northern Arabian Sea)
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Karachi,(Northern Arabian Sea)
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Figure 3. Monthly Equitability (J') of Invertebrates from near shore waters of Karachi,
(Northern Arabian Sea)

13



REFERENCES

AHMED, J. AND KHAN, M. D., 1971. “Pagurids” in the collection of Zoological
Survey Department. Rec. Zool. Surv. Pakistan, 2 (2) : 11-16.

AHMED, M., 1985. Marine Fisheries of Pakistan. Centre of Excellence in Marine
Biology. 215 pp.

AHMED, M. AND MUSTAQUIM, J., 1974. Population structure of four species of
Porcellanid crabs (Decapoda: Anomura) occurring on the coast of

Karachi. Mar. Biol., 26 : 173-182

AHMED, et. al. , 1972. Crustacean fauna of Pakistan. Marine fauna supplement.
Rec. Zool. Surv. Pakistan, 4 (1-2).

ANONYMOUS, 1972. Marine fauna supplement. Rec. Zool. Surv. Pakistan, 4:1-
68.

ASHRAF, S. A., 1969. On cephalopods of Pakistan. Rec. Zool. Surv. Pakistan, 1
(2): 1-15.

ATAUR-RAHIM, M., 1986. Marine science of Northern Arabian Sea. Animal

Science Division, Pakistan Agricultural Research Council, Islamabad. 77

Pp-

BIANCHI, G., 1985. Field guide to the commercial marine and brackish water
species of Pakistan. FAO Species Identification Sheets for Fishery
purposes, Project UNDP/ FAO/ PAK/ 77/ 033, FAO, Rome.

14



CHHAPGAR, B. F., 1957. On the marine crabs (Decapoa: Brachyura) of Bombay
state. Part I. J. Bombay Nat. Hist. Soc. 54: 399-438.

CHHAPGAR, B. F., 1957. On the marine crabs (Decapoa: Brachyura) of Bombay
state. Part II. J. Bombay Nat. Hist. Soc. 54:503-548.

CHAUDHRY, A. H., 1924. An account of the Alcyonaria of the Karachi Coast. M.
Sc. Thesis, Univ. Punjab.

FISCHER, W. AND BIANCHI, G. (eds.), 1984. FAO species identification sheets
for fishery purpose. Fishing area 51, Western Indian Ocean. Rome. Vols.

I-VL

HAQ, M. M., 1969. Echinoderms of Pakistan coast. Rec. Zool. Surv. Pakistan, 1
(2): 27-38.

JEROME, M. E., 1981. A collector’s guide to seashells of the world. Published by
McGraw-Hill Book Company, New York, 239 pp.

KHAN, M. A. AND AHMED, M. F., 1975. A check list of Brachyura of Karachi

coasts. Rec. Zool. Surv. Pakistan, 7 (1-2).

KHAN, M. D. AND DASTAGIR, S. G., 1972. On the mollusca: gastropod fauna of
Pakistan. Rec. Zool. Surv. Pakistan, II (1): 17-129.

KHAN, M. D. AND DASTAGIR, S. G., 1979. On the mollusca: pelecypod fauna of
Pakistan. Zool. Surv. Dept. Karachi. Printed by the Manager, Printing

Corporation of Pakistan Press, Karachi.

15



MUSTAQUIM, J. AND RABBANI, M., 1976. Species of portunid crab from
Karachi. Pakistan J. Sci. Ind. Res., 19: 322-332.

TIRMIZI, N. M., YAQOOB, M. AND SIDDIQUI, F.A., 1982. An illustrated key
to the identification of Anomurans (Procellanidae, Albuneidae and
Hippidae) of the Northern Arabian Sea. Centre of Excellence in Marine

Biology, University of Karachi, Publ. No. 2: 1-29.

16



17



