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Preface

It is a commonplace nowadays that throughout the world, economies based on

primary production are becoming more complex and more elaborately organised.

Shifting agriculture gives way to peasant cash crop farming, often on a co-operative

basisj indiscriminate lumbering gives way to selective forestry and tree farming,

and nomadic herding to sedentary pastoral enterprise. It is certain, however,

that the world's fisheries will remain untrammelled for years to come. Indeed,

it seems probable that the world' 3 fishermen will be among the last hunters and

gatherers, for, except to a minor degree, man has not learned to farm the sea.

Without clear concepts of husbandry, fishermen in most parts of the world, includ¬

ing Pakistan, are still engaged in virtually an extractive industry with little

thought for its long-tern future.

Fishery scientists have been concerned for some decades with problems of

overfishing end the long-term viability of fish stocks. Nevertheless, it is

only comparatively recently that some attention has been given to socio-economic

as distinct from biological aspects of fisheries conservation. Michael Graham

was among the first to appreciate the human problems associated with the world's

fisheries. In l%-3 he wrote as the fishing power increases, the stock

falls, but the yield at first rises •••••" "The inherent weakness of all

mechanised fishing is that one day's trawling, or lining or setting of one net,

continually becomes less profitable. The trouble starts right at the beginning

of a fishery: the stock becomes reduced at once by what the fisherman takes, and

the catch per net, or the like, starts to fall at once. So the fishermen, if he

is to live as he did, must increase his fisiiing power - buying more nets, instal¬

ling a motor, building a bigger ship, using a patent trawl, bobbins, bridles,

ticklers and anything else that he can scheme up to increase nis power - so that,

»

/
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temporarily at any rate, the reduced catch per unit of fisning power may still

provide him with a living." "But the increased fishing effort reduces the stock

still more " " the urge to expand still remains, and continues to

result in increases of total filing power. Now comes the 3nag. Experience

has shown that the yield does not continue to rise. After a certain point the

total yield of a fisheiy fails to increase any more, whatever the fishermen do.

This is the key to the history of fishing, all over the world.

The importance of fish is very great in Pakistan since it can contribute

animal protein of high biological value to the diet of a people whose intake of

this is very low. Consecjiently, the writer has devoted a chapter to this

important aspect of fisheries in Pakistan.

No understanding of the fisheries is possible without a clear appreciation of

three facets of fisheries geography: first, the role played by physical factors;

secondly, the specialised branches of phyto- and zoo- geography which deal with

marine and river organisms and thirdly, the social and economic aspects of the

fisheries.

This thesis evaluates the physical and human aspects in the geography of the

commercial fisheries cf Pakistan. It examines three lines of mutually inter¬

dependent research into,

(a) 'the character of the marine and river environment,

(b) the natural history of commercially valuable species of fish,

(c) the socio-economic conditions prevailing in various fisheries.

Each of these phases is allocated a separate part in the thesis.

Part I endeavours to an understanding of the role of the physico-chemical

conditions cf sea-water and bottom deposits as well as that of coastal and sub¬

marine morphology in the development of commercial fisheries. It also discusses

1 Graham, M., 1943, The Fish Gate, pp. 148-149*
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the circulatory pattern of the waters of the Arabian Sea and the Bay of Bengal

and the mechanisms by which nutrients are generated and brought into the euphotic

zone. Further, the part played by phytoplankton and zoo-plankton in the bio-

nomic relations is appraised.

Part II sets out the behavioural traits and habitat requirements of various

genera and species of commercial fish. Particular reference is made to on-shore

and off-shore movements, the location of fisheries and the influence of habitat

on fishing techniques. For these purposes fish are grouped into broad classes

as estuarine and sea species and freshwater species, irrespective of their

taxonomic divisions.

Part III endeavours to an understanding of the technological factors and

social and economic features affecting the filling industry of Pakistan. Finally,

integrating these three lines of research is an appreciation of the place of the

fisheries sector in the Pakistan economy.

My deepest thanks are due to Prof. Watson who not only encouraged me to take

up this study but has also shown the greatest interest in its progress. His

assistance has been a constant source of inspiration to me in the completion of

this work, especially with regard to my leave of absence from iiy country and other

problems related to it.

The writer expresses her deepest gratitude and appreciation to her supervisor,

Dr. Robertson, who by his constant encouragement, discussion of obscure passages

and his many suggestions greatly assisted in the refinement and clarification of

the thesis.

I would also like to express my gratitude to my father-in-law, Prof. Ghani

Niazi, for his unstinting help in sending out material to me from Pakistan for my

thesis. Thanks are also due to the Director, Marine Fisheries Department, Karachi,



and to the Director of Fisheries, West Pakistan, for all their kindness in supply¬

ing information. Finally, I should like to place on record ray very sincere

thanks and indebtedness to all those who assisted in the preparation of this thesis

in various ways.



PAST I

THE PHYSICAL ENVIRONMENT



CHAPTER I

PHYSICAL OCEANOGRAPHY

No fishery develops haphazardly, but always in response, not always con-

sciously ordered, to certain conditions. The geographical unit of a particular

fishery plays a very significant part in determining the character of the fisheries

resources of that zone qualitatively as well as quantitatively.

A. MARINE

The greatest i petus given to the science of oceanography in the past few

years, other than man* s unquenchable thirst for new knowledge, has been the desire

to increase the food resources of the world which have their origin in the sea.

Prior to world War II only a relatively few countries were concerned with the study

of oceanography. The necessity for looking to the sea, which covers about seventy

per cent, of the surface of the earth, as a source for additional food is now being

realised by inary political leaders and by far-seeing individuals in many countries.

The seas may be searched far and wide, shallow and deep to find the habitats

of the fish. This is the historical method, pish are where you find them. This

method is not veiy efficient for the fish are here today and somewhere else tomorrow.

If there is to be dependence upon the fisheries for an assured food supply,

the optimum conditions for each particular fishexy must be known as well as -when

and where such conditions will occur. The adaptation of proper and economical

fishing methods for the different fisheries in various areas must receive detailed

attention and study.

The oceanographer reasons that the fish will seek those parts of the sea where

the food of the fish is most plentiful, where optimum conditions of fertility occur
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for production of such food, and where the climate of the sea is most suitable.

In other words, it is to oceanography that we must look in order to get information

as to the nature and extent of the best pastures and the most desirable sea climate.

With such oceanographic information expressed in the form of charts, the commercial

fisherman can function economically and efficiently. This ocaanographic method

is in sharp contrast to the so-called historical or hunting method.

In a general way to may say that oceanography holds a relationship to fisher¬

ies corresponding to that which climatology, soil science and biogeography holds

to agriculture. But we must go further and describe it also as the •soil-science'

of fisheries. These two aspects were discussed by Tait, in his Auckland lectures,

from the points of view of physical and chemical properties of the sea, respectively,

in relation of fishes.

The knowledge about the seas of Pakistan is still very meagre. Over the past

thirty-five years, a nianber of oceanographic expeditions have been conducted to the

Indian Ocean so that this region is beginning to take its place in the scientific

picture of the oceans. After the International Oceanographic Survey of the Indian
1 2

Ocean by SCOR and IIOE , a clear picture of the conditions existing in the Indian

Ocean and the contiguous seas will be available^. Analysis of sea water collected

from different fixed stations is also in progress by workers from the marine research

institute and by the BOSHt^ research workers. The laboratories of the former are

in their initial stages and are being equipped with necessary apparatus. The

problems are many and the facilities so far available meagre and trained young men

scarce.

1. Special Committee on Oceanic Research - International council of Scientific
Unions.

2. International Indian Ocean Expedition.
3. For further details see Deep Sea Research 1954, Vol. I. pp. 185 and 186.

" " " " Vol. II. pp. 84 to 86.
4. Pakistan Council of Scientific and Industrial Research.
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Our knowledge of the oceanography of the water around the Indo-Pakistan sub¬

continent is derived mainly from the observations of the Challenger (1872-76),

Investigator (188^-1925), Valdivia (1898-1899), Discovery II (1929-31) and Mabahiss

(1933-34) and also from observations taken mostly by the surveying ships of the

British Admirality. The charting of the coast ha3 now been taken up by P.N.3.

"ZulfSqar" and "M ad adgar" which are only taking soundings and preparing coastal

charts.

It would not be out of place to mention here that Pakistan has been participat¬

ing in the programme of the Indian Ocean Expedition for the past two to three

years, and this has resulted in building up nuclei of certain specific sections for

conducting research on oceanography, and departments, particularly in the field of

physical and chemical oceanography and liydrography. The work so far has been

carried out in collaboration between the Council (PCSlR), the Karachi University,

the Pakistan Navy, the Meteorological Department, the Atomic Energy commission and

the Fisheries Department. It is nm proposed to establish an institute which would

have all these facilities in one place."1'
The fisheries department has offered the premises at West Vharf (Karachi), and

is also making arrangements for acquiring a ship for this purpose. The services

of an advisor from the Bedford University of Oceanography in Canada are also being

acquired under the Technical Assistance programme for drawing up a project for

establishing a similar institute in Pakistan. It is hoped that with equipment

already made available under the UNESCO programme and in view of the possibility of

active collaboration with the Bedford Institute, it would be possible to build up

an Institute of Oceanography in Pakistan in the near future.^"
However, it is well known that particular plant and animal species are associa¬

ted to form distinct ecological patterns within greater or less specific habitats.

1 Ten Tears of P.C.S.I.R., 1953-1963.
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This is no less true of marine than of terrestrial habitats. Marine and river

flora and fauna, the life of which is gpverned by temperature, salinity, nutrient

availability and otter variables in the physical environment, inhabit areas most

suited to their physiological requirements. These habitats are often discrete for

particular species associated in the ecological structure and form distinct marine

biospheres.

Some species of marine and river flora and fauna have very specific physico-

chemical and ecological associations and are consequently found only in well-defined

biospheres, others are more cosmopolitan and less selective in their requirements

and may, therefore, be tolerant of conditions other than those optimal for the

species concerned. These varying degrees of tolerance are shown in the geographic¬

al range and physical habitats of seme fish species discussed later in this thesis.

In examining the physical oceanography of Pakistan, it is essential firstly to

make an assessment, on existing knowledge which is far from complete, of tempera¬

ture and salinity conditions, current streams and the convergence and divergence of

water masses. This analysis, revealing the character of the various component

elements, is fundamental to an evaluation of the kind arid scope of fisheries in

these waters.

Since 1Q75» the time vhen the "Challenger" was carrying out her world-tour

right up to 1913, no systematic investigation had been carried out regarding the

physical and chemical condition present in Indian waters and sillied problems,
1

except for Alcock's study of the composition of the deposits of the oceanbed.

During the earlier years of the work of the Marine survey of India, attention was

largely focused on the biological side of marine investigation. Since 1913 Seymour

Sewell devoted more of Ms time than was previously given to the study of the

physical conditions under which the marine fauna exists and it is mostly due to his

1 Alcock, A Naturalist in Indian Seas.
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work that the earlier findings of the physical conditions of the Indian Seas are

available.

Conditions in the waters cf the sea are in a continuous state of change and

Sewell (1925# P 1) states that "In any one year from month to month changes are

taking place in the sea-water in accordance with the rhythm of the seasons, while

from day to day and hour to hour variations are occurring in accordance apparently

with influences that have their inception quite outside the waters themselves".

The changing seasons with their changes of temperature and the consequent change in

the rate of evaporation produce a rhythmical variation in the conditions in Indian

waters by about 6 months approximately the "temperature and salinity of the upi>er

layers of waters having two maxima in May and September respectively". Also

oscillating changes occur in the salinity and temperature of the water at different

levels due to the rotation of tire earth and the influence of the monsoon winds

which give ilse to internal "seiches"Sewell (1925) considers it tjiite probable

that the daily barometric pressure variations may very well be accompanied by

"rhythmical changes" in the salinity cf the tropical sea-water at the surface.

That the effect of these changes on the eudendc fauna is considerable, there

can be no doubt. Consequently, the study of the physical conditions that exist

in any given area forms an important, if subsidiary branch of the study of the

bionomics of that area.

Temperature and Salinity

Pish and other creatures in the sea are greatly affected by temperature and

salinity. Talt (1952, pp. 7-20) in very strong terms states that temperature is

the "most potent single factor in regulating tire spawning of fishes", and conse¬

quently on their abundance. He has quoted instances when Dutch herring boats

1 Infra pp. 27 and 28.
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carried thermometers for the purpose of deteraining the prorxsr level at which to

shoot their nets. The significance of sea temperature to the fishermen is very

clearly demonstrated in the region of the Newfoundland Bank. Here the hydro-

graphical conditions ax-e more pronounced and clear-cut and changes in these con¬

ditions are more abrupt than in the North Sea and its vicinity and consequently

the effects of temperature are more easily recognised in their incidence and

effects. Quoting from the Proceedings No, 1 (1921-1930) of the North American

Council on Fishery Investigations, "cod are very scarce from ~2°C to 1»5°C,
sporadic from 1.5°C to 3°C, very abundant from 3° to 5°C, less numerous from 5°
to 7°C and disappear at temperatures above 8° to 9°C. Above 4° to 5°C, they are

replaced little by little by haddock, the maxitmaa abundance cf which is observed

between 5° to 7°C» At temperatures above 6° to 7°C, haddock often disappear to

be replaced by the dogfishes which dominate at temperatures higher them 7°C"«
The above instances point very clearly to the importance of temperature in

the study of any fishery. Although much is not known regarding the habitats, the

spawning periods and movements of the different species dwelling in tropical

waters around Pakistan, nevertheless sufficient knowledge exists to bring tempera¬

ture conditions to the foremost for only then can one assess the abundance or

otherwise of a particular specie. Sewell as Surgeon Naturalist has done pioneer

work in observing the temperature conditions of the air and water surface record¬

ing them and giving a very clear account of their being what he observed them.

Air Temperature

Sewell in collaboration with Dallas' findings^" roaches the conclusion that

double oscillations of air temperature are a characteristic of coastal areas, and

similar double rise and fall can be traced over the open water around the Indian

1 Dallas, W.L., 1886, "The meteorological features of the southern part of the
Bay of Bengal", Indian Met. Mem. Vol. IV pt 1 No. 3 Cal. 1894, "Investigation
into the mean temp, humidity and vapour tension conditions of the Arabian Sea and
the Persian Gulf", Ind. Met. Mem. Vol. VI pt 1, No. 2 Calcutta.



coasts. The average temperature throughout the whole area of the Arabian Sea

also exhibit a clear double oscillation during the year. According to Dallas

(1894, p. 11) there is a steady rise of the average monthly readings to a "well-
defined maximum in May and descend steadily during the remainder of the year",

except for during the latter part of the year when according to sewell, "there is

a very definite oscillation, the temperature rising from August or September to a

second maximum and then falling to a minimum in January and February. The actual

month in which the second maximum is reached may vary in different localities or

in different years, but the rise appears to be invariably present." Fig. 1 •

Dallas points out (1894, p. 16) that in the coastal waters around Karachi and its

neighbourhood, i.e. between 20 °N. - 30 °N. in the Arabian sea, the proximity of the

land exercises profound influence on the temperature conditions. This is

attributed to the variations in the wind force caused by the alternating land and

sea breezes.

But the conditions in the Bay of Bengal at the close of the year are very

different. Sewell (1927, P. 60) remarks that "during the early part of the year

the air temperature appears to rise steadily frem January to April and then falls

to July. So far then, conditions in this area agree with those to the west of

India, but from now on to the close of the year there is a marked difference. In

this eastern area, temperature begins to rise again, as it does on the we3t, but

we find here a second fall from August to November, followed by a rise of only

0.22°C in the southern area of the Bay but as much as 0.8°C in the Andaman Sea in

December and a further fall to the minimum in January," Fig. 2.

Sewell rightly considers the Bay of Bengal and the Arabian sea as two areas

in which conditions during the winter months are entirely different. He explains

the double oscillation of the air temperature to be correlated with firstly, the

1 Sswellj R.B.S., Geog. & Ocean. Research in Indian Waters, Mem. Asiat, Soc,
Bengal, Vol. IX, Part 3, 57-62.
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sun1 s declination which fox* the Northern Hemisphere reaches its southerly mxirmxn

at the end of December and secondly to the S.W. monsoons in June and July.

In the Bay of Bengal Sewell observes the additional factor which brings in

an additional phase due to which a minimum is recorded in November. He correlates

it with the N.B. monsoons which have a much greater effect on the eastern than

on the western side of the peninsular.

Following from the above fact3 it can be deduced that the monthly average

temperature exhibiting a double oscillation in the year is seasonal. The 3#W.

monsoon is responsible for the earlier fall and the latter is the true winterfall.

In S. Pakistan the N.E. monsoon superimposes on the winter fall a secondary minor

oscillation that occurs in November.

Sea Temperature as Related to Air Temperature

Having already considered the alterations that occur in the general

meteorological conditions over Indian Seas and from analogy, we should expect to

find a similar range of variation in the temperature of the surface-water, not

only at different times of the day but also at different seasons of the year, and

in practice it is found that the temperature of the surface water exhibits a small

though regular annual variation in accordance with the changing seasons.

As already discussed (vide 3upra p. 11 ) the air temperature over the open

waters of the Indian seas exhibit a clear double oscillation in the course of the

year, there being two maxima, one in April and the other in September-October,

corresponding to the two dry hot seasons, and two miniiaa during the periods of the

south-west and north-east monsoons respectively. One would naturally expect to

find that the temperature of the surface-water follows the same or at least a

similar course and exhibits a double oscillation, and all available evidence goes

to prove it.



As Krummer*" (1907, P» 411) has observed, the temperature of the surface-water

in the northern part of the Indian Ocean increases to a maximum in the month of

May, v<hen the temperature over the greater part of the Arabian Sea and the Bay of

Bengal lies between 29»0°C and 29»8°C. At the commencement of the south-west

monsoon, there is a distinct fall in the temperature of the surface water, which

Krummel gives as 2°C to 4°C in the Arabian Sea, and 1° to 2°C in the Bay of Bengal.

During the subsequent part of the year, there is a second oscillation in the

surface temperature; at the close of the south-west monsoon the temperature again

rises and it finally for a second time with the onset of the north-east monsoon

and the incidence of the cold season, when the sun is at its maximum southerly

declination. Pig. 3.

We have at present no data regarding the seasonal changes in the plankton in

Indian seas and its obvious effect on marine fauna which doubtless must be very

great, and in consequence no attempt can be made to correlate this with the above

seasonal differences.

No doubt from year to year, conditions prevailing over Indian seas must be

exhibiting a very considerable range of variation and especially so during those

months in which the temperature depends on the strength or otherwise of the
p

monsoons. Sir John Murray (I898) has remarked (loc. cit. p. 123), "in the

Indian Ocean a belt of small range (less than 10°p) stretches across from the east

coast of Africa (south of Cape Guardafui and north of Madagascar) to the shores of

the Malay peninsular and Sumatra (and passing through the Arafura Sea into the

Pacific), lying mostly to the north of latitude 10°3., and filling up the greater

part of the Arabian Sea and of the Bay of Bengal. The observations within this

Indian Ocean tropical area show a range of 72° to 87°?." But according to Sewell,

1 Krunmel, 0., 1907, "Ilandbuch der Ozeanographie", Vol. 1, Stutgart.
2 Murray, Sir J. (I898), "On the annual range of temp, in the surface waters of
the ocean and its relation to their oceanographical problems", The Geographical
Journal, Vol. XII, No. 2, p. 113, Lond.



Murray' a chart does not give us a true picture of the seasonal changes that are

taking place in these Indian waters and therefore, the doable oscillation in

temperature is not registered.

Sewell, wh ile discussing the relationship between the temperature of the sea
I

and that of the air in inshore and open waters of the Indian seas points out that

whereas inshore water-surface and air temperatures of the Indian Seas and the North

Atlantic Ocean follow a course that agrees in its general character, the relation¬

ship between sea- and air-temperatures in the open seas presents a different

picture.

He argues that this is due to the force of the wind for in the seas of

Pakistan the dominant influence is that of the monsoons - the seasonal winds -

which interact with other meteorological phenomena and produce conditions unique

to this part of the world. This in itself would enable us to conclude that the

fisheries in the open seas around Pakistan will differ from those of the North

Atlantic. Secondly, Pakistan fisheries will tend to be subdivided into those of

the open sea ani inshore fisheries developing under different conditions of

temperature for as Tait points out, "the evidence is plentiful and unmistakable

that, no matter how propitious in other respects conditions may be, fishes will not

shed their eggs into the sea until either they have found, or until the water they
2

are in attains a certain temperature".

The work so far done indicates that the temperature of surface waters increases

towards the north from sub-tropical convergence and in the equatorial regions, it

is between 25° to 29°C during the greater part of the year. ^ In consequence of

the upwelling under the influence of S.W. monsoon, temperatures as low as 22°C have

been found in August, as far as the Equator.^" Lower temperatures are similarly

1 Sewell, R.B.S., Mem. Asiatic Soc. Bengal, Vol. IX, Part 5, PP. 221-263.
2 Tait, J.B., Hydrography in Relation to Pishes, 1952, p. 14.
3 Sverdrup, Johnson, Fleming, The Oceans, 1949, P« 691.
4 Ibid.
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found in the Bay of Bengal in February owing to the effect of N.S. monsoon."1'
The range in annual fluctuations in temperature of the surface waters of the Bay

of Bengal increases from 2° to 5°C from latitude IO°N. to 20 °N., whereas off the

Ganges delta there exists a narrow belt with temperatures ranging from 5° to 10°C.^
In the Arabian 3ea within the same latitudes the fluctuations are within 3° to 5°C
in the Gulf of Oman. There is a region in the central portion of the Indian

Ocean between latitudes 10°U. to 10°S., where the range cf temperature varies from

1° to 2°C, but surrounding this area on the west, towards the east coast of Africa,

the surface water has an annual range from 2° to 4°C.^
The most recent investigations on the distribution of water temperatures in

the northern Indian Ocean have been made during the 3lst cruise of the r/v 'Vityaz' •

The paper by Lukyanov and Moiseyev*" gives a preliminary report summarising the data

of water temperature on 200 hydro logical stations. The works of Vityaz coincided

with the period of a set in winter monsoon. This circumstance made it possible

to consider the temperature conditions of the investigated region within the limits

of one season. Fig. 4.

The following conclusions were reached on the basis of the data obtained.

1. Water temperature cf the given region is closely connected with the peculiar¬

ities of geographical location, namely, with the limitation of African-Asian

continental barrier and with the close contact with waste arid regions of the North-

West.

2. The northern part of the ocean is almost completely under the influence of

monsoons, determining to a considerable degree the main features of the temperature

water regime.

1 Ibid.
2 Qureshi, R., Marine Fisheries of Pak. Dev. & Research, 7th Pak. Sc. Conf., 1965.
3 Sverdrup, Johnson, Fleming, The Oceans, 1949.
4 Lukyanov, V.V., and Moiseyev, L.K., 1961, Distribution of water temperatures in

the northern Indian Ocean, Oceanolog. Res. Articles, I.G.Y. Program (Oceanology),
Acad. Sci. U.S.S.R., Moscow, vol. 4*



3. Currents play an active role in the distribution of temperature.

4. Alongside with the advection of the heat by currents, by processes of

turbulent and convective exchange, the submarine relief has essential significance

in horizontal and vertical redistribution of heat.

It is evident that the conclusions arrived at by the early workers coincide

with those of the research work now carried on in this part of the ocean.

Salinity

In an area, such as the Indian Ocean, that is exposed at different times of

the year to 3uch opposite influences as the south-west and north-east monsoons,

and into which most of the large rivers of India and Pakistan pour their water,

one would naturally expect to find that the conditions present in the surface-

waters would show a considerable range of variation as regards the salinity of the
12 3

water. The results obtained by Mathews , Dallas (as modified by Sewell ) and

Seweli^ himself exhibit a considerable range of variation. "With the changing

seasons, the salinity of the surface-water increases during the later months of

the year and falls in the Spring; thus the average specific gravity (Oo) in

October is 26.720, in January the average has risen to 26.993, vihile in March.... it
c

was 27.024 and, finally the average of 2 years in April is 26.766". The average

temperature which falls from October to January or February, and later rising

again in April, further serves to augment the effect of the change in salinity "on

the surface-density in situ".

The salinity of the surface waters in the equatorial and northern regions is

subject to considerable annual variations which can definitely be related to the

1 Mathews, D.J., 1926, "Physical Oceanography", The Percy 3laden Trust Expedition
to the Indian Ocean in 1905, Vol. VIII, No. 7, Trans. Linn. Soc. London, Vol. XIX,
Pt, I, London.

2 Dallas, W.L., 1886, "Charts of the Bay of Beng. & adj. sea north of the Eq.,
showing the specific gravity, temp. & currants of the sea surface", Published by
the Met. Depart, of the Govt, of India, 1887, Cal.

3 Sewell, H.B.S., 1925-32, Geog. & Oceanog. Research in Indian Waters, Vol. IX,
Pt. 5, P. 281.

4 Ibid.
5 Ibid, p. 271.
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monsoons. The extent to which rainfall will influence the salinity of sea water

varies from region to region and also according to the number and sise of the

rivers opening into it.

Salinity of Bay of BoaMai

Owing to the configuration of the Indian sub-continent, the majority of the

rivers cf India, including such large rivers as the Ganges and the Brahmaputra,

open into the Bay of Bengal and it is seen that the major portion of the rainfall

over not only the Indian Peninsula but also the region lying to the north, finds

its way eventually into the Bay, though this will of necessity, take some time,

depending on the length of the river. The salinity in the Bay, say in October

will, therefore, be influenced to a large extent by the rainfall of the preceding

south-west monsoon in July and August. In any one year the effect of the monsoon

may vary very considerably in different parts of India, the rainfall being in

excess in certain areas and below normal in others. This will influence the main

rivers \£iich flow directly or indirectly into the Bay at Bengal and in which excess

or deficit of rainfall is likely to produce an effect on the salinity of the

surface-water of the Bay.

In Pig. 5 for the months September-November it is seen that as a result cf

great influx cf fresh-water from all the rivers, which are still full from the

rainfall of the south-west monsoon, the salinity of the northern areas of the Bay

of Bengal is remarkably low, being less than 20.0 and nowhere east of long. 80°
does the surface salinity exceed 34.75*

In Fig. 6 for the months December-February much difference is observed in the

salinity. The great influx of river water into the Bay of Bengal has now greatly

diminished and in consequence we no longer find the very marked lowering of

salinity in the three areas around the mouths of the Irrawddi, the Gangetic Delta
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and the mouths of the Godaveri and Kistna on the east coast of India. The greater

part of the Bay of Bengal is occupied by water of a less salinity than 34.

In Pig. 7 for the months March to May, the whole of the Bay is occupied by

water having a salinity of less than 34.0, except for the south, in the region of

the Equator, where there is a wide belt of water having a salinity of 34*5 or over.

The last of the four periods of the year, namely, June-August, covers the

commencement and a great part of the duration cf the south-west monsoon. In

Pig. 8 the greater part of the Bay is occupied by water cf a salinity lower than

34.5 but salinity between 34*5 ard 35 is observed to the east of Ceylon and

extends northwards across Palk Bay to the coast of India. At the head of the

Bay, the salinity falls rapidly owing to the increasing overflow of river-water,

following on the break of the monsoon. It is interesting to note that the

salinity is less round the mouth of the Ganges, but is more opposite that portion

of the delta that corresponds to the overflow of the Brahmaputra River.

I have quoted references to the quite appreciable range of variation and

oscillations in surface temperature. Very similar oscillations of the surface

salinity have been noted by various workers engaged in investigations in Indian

waters. These oscillations have been figured to be due to "one of two or possibly

to both causes, namely (l) a lateral movement of the surface-water, or (2) to an

up-welling cf water csf a different salinity from below. The latter is of vital

importance to the fisheries of this region as this will result in the mixing of

the water which will bring the nutrients to the surface hence promote growth of

pbyto- and .zoo-plankton - the basic need of the fish.

Salinity of the Arabian Sea

The highest salinities, from 36.0 to 36.5 are found in the Arabian Sea due to

1 Sewell, R.B,3. , "The surface waters of the Bay of Bengal & Andam Sea",
Memoirs of the Asiat. Soc. of Bengal, Vol. IX, Pt. 5» P» 299*
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intense evaporation and partly to the influence of high salinity water from the

Red Sea and the Iranian Gulf. Further the rainfall is not heavy and there are

no large rivers opening into it except in the north-eastern angle.

Investigations of cruise 31 of R.S. Vityaz^" have shown that there is a great

degree of complexity in the solinity-teiaperature relations of this region since

about five water masses are recognised, on the basis of density differences, to

enter this region which act and interact on each other. There is no doubt that

this water is subject to seasonal changes in distribution, caused by monsoonal

reversal of surface currents. In spite of the extensive hydrological data

obtained during this cruise, they are not extensive enough in space or depth to

show all the features of the distribution of these salinity maxima and brings out

the need for more investigations in thi3 area in the future. Figs. 9, lo and 11.

The Current Streams

The currents which affect the coasts of Pakistan are believed to have their

origin in the two great planetary wind systems, the North-East and South-East
2

Trades. But the recent papers of Crowe on the trade winds has weakened this

notion. Crowe considers it highly debatable that deep penetration of air can

take place across the Equator from one hemisphere to another even in the s.W*

monsoons; it is the northern hemisphere air which, in his opinion, plays the

dominant role.

1 Rochford, D.J. (1964) "Salinity Maxima in the Upper 1000 metres of the North
Indian Ocean", Au3tr. Jour. Mar. Freshw, Res. I964, 15, 1-24.

2 Crowe, P.R., "The Trade Wind Circulation of the World", Trans. 1BG No. 15.
"Seasonal variation in the strength of the trades", Trans. 1BG No. 16.
"Wind and Weather in the Equatorial Zone", Trans. 1BG No. 17.
"The Geographer and the Atmosphere", Trans. 1BG No. 36.

Thompson, B., "An essay on the general circulation of the atmosphere over
South-East Asia and the west Pacific", Quarterly Journal of the Royal
Meteorological society, 77 (1951) 569-97 and discussion in ibid, 78 (1952)
641-7.
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Whatever may be the source of these air currents, they influence the general

wind, direction# Over East Pakistan, in the summer months, the wind blows mostly

east, south and south-east, while in north Bengal the easterly winds are most

frequent."*" Some of these wind3 advance to the north and west up the Gangetic
2

Valley and reach north-cantral west Pakistan as easterlies.

In west Pakistan the general direction cf winds is south and south-west a3

they enter west Pakistan from the south. Thus in summer, there i3 a complete

reversal of winds in an area vihere the normal /ind direction is from the north¬

east to the south-west.

In the colder months of the year the regular North-East trades are dominant

from November to March.

Oceanic circulation develops in accordance with these planetary wind systems,

with surface drifts deflected to the rigjht of the wind direction. Where land

barriers intervene, currents are modified by the configuration of the coast.

Regions of sinking surface water occur in these convergence sones. Conversely,

divergence of current stream lines promotes the upwelling of bottom waters.

Surface Drifts of the Bay of Bengal

It is interesting to note that during the months September to November there

are considerable changes in the direction of the currents due to these winds in

the Bay of Bengal in particular, as the North-East Trades influence this Bay more

than the Arabian Sea. Thus in September we still get the remains of the effect

of the south-west monsoon, whereas by November the north-east monsoon has in most

years begun to set in. The following main sets of currents can be distinguished

in Pig. 12.

(1) A 3trong easterly current passes across between the south of Ceylon and the

1 Ahmed, N., An Economic Geography at East Pakistan, 1958.
2 Ahmed, K.S., A Geography of Pakistan, 1964.
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Equator and at the 30uth-ee.st comer of the island this spreads out fan-wise,

pert continues across the mouth of the Bay of Bengal till near the Suraatran coast

it becanes deflected either tc the north or the south, a second pert gradually

bends northwards to enter the Bay of Bengal.

(2) Commencing at the head of the Bay of Bengal is a current that flora towards

the south-west, clearly the result of the N.K. monsoon winds, meeting the coast of

India this current sweeps along it till it finally reaches the east coast of

Ceylon and then bends westwards, keeping close along the coast, to reach the Gulf

of Manner.

(3) A third current arises at the north end of the Andaman Sea and also passes

towards the west and south-west, but this, soon after leaving the Andaman Sea, is

altered and. by the combined effect of currents (l) and (3) we get in the centre

and north-west parts of the Bay a number of rotatory currents in which the general

trend of movement of the surface masses is counter-clockwise.

During the succeeding three months, namely from December to February (Fig. 13),
a great change occurs in the direction and the strength of the surface-currents in

and around India, owing to the establishment of the north-east, monsoon.

A study of the Admiral^ty current charts for the months March to May indicates
/

(Fig. 14) that during this season of the year very great changes are taking place

in the direction of flow of the surface-currents. During the earlier part of the

period, in March and April, there is a quite distinct double cyclonal circulation

going on in the waters at the head of the Bay, the currents moving round clockwise

about two centres, in very much the same position as the circular movement that we

found to be present during the period December-January (vide Fig. 13) J but this

tends to disappear in May. Similarly in the earlier part of the period, the

currents across the mouth of the Bey sweep from east to west, but in May this is
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Fig-. 17. Surface Currents of Arabian Sea; July.



reversed and with the oorrmencement of the south-west winds there is developed a

well-marked surface-drift from west to east, which opposite the centre of the

mouth bends northwards and runs up into the Bay. In the region of the Andamans

there is a well-marked drift in a south-west direction, a continuation of the

currents produced by the north-east monsoons.

June to August is covered by the commencement and a great part of the dura¬

tion of the south-west monsoons. At this period of the year a strong surface-

drift flows eastward across the southern end cf Ceylon (Pig. 15). On the north

the easterly drift passes in the main in a north-easterly direction across the

Bay of Bengal and then east and south-east across the Andaman 3ea, finally making

its exit from the Indian region through the straits of Malacca,

The fjuri'ace Drifts of the Arabian Sea. Pigs. 16 and 17.

As stated earlier supra p.19,23 in the tropical and sub-tropical region of the

Indian ocean, the surface water is driven along by the alternating north-east and

south-west monsoon winds so that during the winter months the bulk of the surface

water tends to converge on the African coast. In August-September vnen the S.W.

monsoon blows, the North Equator current disappears and is replaced by the monsoon

current which flows from west to east..

According to the recent theories of the oceanic circulation, the main source

of energy supply to the major current of the ocean is the sami-peraanent wind
1

system over the oceans, T, Ichiye has been engaged in the dynamical research on

ocean-currents since 1949. In 1950 he discussed the wind-driven currents produced

by circular vsdiid system. He showed that an upwelling must occur in deeper levels

and took into account tine effect of horizontal mixing. These two are very

important factors in the development of any fishery, especially so in Indian waters

1 Ichiye, T», 1950, 0ceanographical Magazine, Central Meteorol. Observatory,
142, Tokyo.



where there is an absence of cold currents and no large-scale upwelling takes

place#

From the above it can be deduced that a general off-shore drift in winter is

replaced by onshore and southerly drifts in summer. Eddy systems develop which

cause considerable local mixing of the component masses, and the range and

variability of temperature and salinity are consequently greater.

Another fact observed by gewell is "that there is in these open waters of the

Indian seas some agent that causes a lowering of the temperature of the surface

water below that to which it would normally fall by reason of the usual night

cooling, and it seems orobable that we have here evidence of the effect of the

change over that takes place between the surface water and the water of a deeper

stratum as a result of the evaporation and consequence increase in salinity of the

3urface-water during the day. Vertical currents, set up in the upper levels of

the sea, This last is a very important factor in disturbing the

stratification of water which will help to bring the lower water masses to the

surface and promote the growth of fish food.

In conclusion it can be said that the salinity of the surface water exhibit

a double diurnal variation that at one period of the year coincide and at another
2

alternate with the rise and fall of barometric pressure. It seems to be that

with the change of barometric pressure there is a corresponding change in the

strength of the wind and that an increase in the wind-force brings about a corres¬

ponding increase in the lateral movement of the surface water that is compensated

for by an upwelling of water from some depth below the surface, this deeper water

having a lower salinity than the surface water during the hot dry period of the

year in consequence of evaporation and a higher salinity during the wet, cold

period owing to the dilution of the surface water by rainfall and the increased

1 Sewell, R.B.S., Mem. Asia. Soc. Beng., Vol. IX, Pt. 5, p. 250.
2 " " " » » Vol. IX.



influx of river water into the neighbouring area. The salinity of the surface

water also shows oscillations of a longer period, from a few days to as long as

a fortnight, in. different localities, and these oscillations appear to correspond,

as regards their period, to the estimated time of a 'seiche', i.e., to a to-ond-fro

swing of the deep water in the basin in tshich the locality is situated, as for

instance in the Andaman Sea. During the monsoon periods the wind, blowing in a

particular direction, causes a piling up of the surface water on one side of the

basin and a corresponding depression of the level of the deep water, and when the

wind ceases the two strata of water, upper and lower, begin to re-adjust them¬

selves so that tiie boundary in between shall once again be horizontal. In this

process the level of the deep water swings up and down on the two sides af the

basin, rising at periodic intervals nearer to the surface where admixture with the

surface layer can be brought about by wave action: accompanying this periodic

rise and fall in the salinity there may occur a marked rise and fall in the number

of sorae of the planktonic organisms in the surface water.

The description of physical oceanography so far has dealt mainly with surface

conditions, but it should be appreciated that the sub-surface waters of the

continental shelf and slope are more significant when considering questions of

trophic levels, biotic environment and the bottom habitat in the demersal fisheries.

In the Indian Ocean, the southern-most limit extends oceanographically to

approximately lat. l+0°3.t i.e., the region of the sub-tropical convergence.1 The

water of this ocean can be divided, into a succession of strata as one passes from

the surface to the bottom; each strata characterised by the temperature and

salinity of the water, as well as by the amount of oxygen that is dissolved in it.

The ocean is closed toward the north and all the water masses in the upper layers

are therefore such as are characteristic of the middle latitudes and the equatorial

1 Sverdrup et al, The Oceans, 1946.



regions. Each stratum is in a state of continual movement, the direction of

flow being determined by external forces, such as the winds and the spin of the

earth, and by an internal factor, the density. Recent work has indicated that

there are 5 water masse a."*"
At the surface and extending downwards for some 100 metres is a stratum of

water that is continually moving from place to place under the combined influence

of the wind and the spin of the earth, virile its composition varies from area to

area and from season to season according to the degree of evaporation, that raises

the salinity, or the amount of rainfall, that lowers the salinity either directly
2

by oceanic storms or indirectly by the outflow of river water.

During the north-east monsoon there is a strong flow of water from the Pacific

to the Indian Ocean through the straits of Malacca into the Andaman Sea and out

into the Bay of Bengal, and this, joining with the low salinity Bay of Bengal water,

can be traced flowing westwards as far as the Seychelles; during the south-west

monsoon this flow from the Pacific to the Indian Ocean is stopped or may be

reversed (Sverdrup et al), but there is now a strong flow of water westward between

the Malay Archipelago and Australia. In the Equatorial region between lats. 5°
and 10°S there is a reverse flow of water from west to east constituting the contra-

Equatorial current, that on meeting the less saline water of the Bay of Bengal

sinks beneath it to join one of the deeper strata.

To the west of India the Red sea opens through the Gulf of Aden into the

Arabian Sea on its north-west and the Persian Gulf through the Gulf of Oman on its

north side; both of these areas are regions of very little rainfall and high

evaporation, and, although the Tigris and Euphrates rivers open into the Persian
36

Gulf, the high evaporation more than counterbalances the influx of river water, so

1 Ibid, pp. 691.
2 Rochford, D.J., 1964, "Salinity Maxima in the Upper 1000 metres of the North
Indian Ocean", Aust. J. Mar. Freshw. 1964, 15» l-24»

x Figs. 18, 19 and 20.
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that the outflowing water from these areas has a high salinity and high tempera¬

ture^. As this water flows seaward it becomes cooler and, as a result of the

consequent increase in density, sinks below the surface and forms one of the

deeper water strata for this mass seems to enter the Arabian Sea at about 800 M

and spreads south at about the same level. Generally this water mass shallows to

500-600 M as it spreads eastwards. This stratum is known as the intermediate

Red Sea water and as it passes southwards is in all probability joined opposite

the southern end of India and Ceylon by a mass of water that has sunk down beneath

the surface in the Bay of Bengal. In the 3outhem area cf the Indian Ocean under

the influence of the west winds of the "Roaring Forties" there is set up a circum-

polar movement of the surface-water that is continually moving towards the east

and north-east^ J the line along which this sub-polar water meets the water of the

south-east Trade Drift is known as the sub-tropical convergence line and here the

sub-polar water sinks beneath the surface and can be traced flowing towards the

north at a depth of about 1,000 metres as far as the Equator and even beyond for

this sub-polar intermediate current can be traced as far as the Gulf of Aden and

the Gulf of Oman.

Finally in the deepest levels of all we find a mass of water of low salinity

and low temperature that is coming from the south Polar region to the north, up

into the Indian Ocean and on past the Equator into the Arabian Sea and the Bay of

Bengal foiming what is known as the Antarctic Bottom Drift.^ Owing to its situa¬

tion on the bottom this deep layer is particularly influenced by the bottom

topography; submarine mountain chains or the trend of the continental coast-lines

largely determine the direction of flow.

It can now be said that at subsurface depths, three large water masses, the

1 Ibid
2 Rochford, D.J., 1964-.
3 Hardy, A.C., The Open sea: The World of Plankton.
4 John Murray Exped. Scientific Reports, Vol. I.



Indian Ocean Central water, the Indian Ocean Equatorial water and. the Deep water,

have been shown to exist below a depth of approximately 3000 metres.1 In addition

to these, there are two types of water at mid-depths, the Antarctic Intermediate

water and Red Sea water. The influx cf the cold Antarctic bottom water, referred

to above as the Deep water, from the south polar region through the Indian Ocean

to the Arabian Sea and the Bay of Bengal has great significance in the organic

productivity of the water masses influenced by this, (Sewell, 1937» p. 36).

According to sewell, there are three main tongues in this drift the first ending

on the east coast of Madagascar while the second and third can be traced into the

Arabian Sea and the Bay of Bengal respectively. The second tongue strikes against

the Carlsberg ridge and is deflected to the surface where the presence of this

cold water of low salinity and rich in nutrients can be detected at the surface,

(Sewell, 1937* p. 34-) • The third tongue, part of which enters the Bey of Bengal

gets sub-divided into two branches; one travels northwards between Carpenter's

and Andaman-Nicobar ridges and the otter meeting the obstruction of Ceylon gets

divided into two, one portion continues into the Lace ive sea while the other

flows up north along the east coast of Ceylon, (Sewell, 1937> P# 34-) • Fig# 21 .

In addition to these movements of water within the Indian Ocean there is

evidence to show that a continual exchange of deep water is going on between the

Indian and both the adjacent oceans the Atlantic and Pacific.

In addition to these currents and drifts in the deep waters of the Indian

Ocean there is some evidence that seems to indicate that the deep water is, at

least in certain seasons of the year, undergoing a periodic to-and-fro awing or

"seiche" in some of the more or less enclosed seas. Up to the present time such

evidence is available only for the Bay cf Bengal and the Andaman sea; and it is

especially in these two regions that the inflowing river water causes, as we have

1 Sverdrup et al, 1946, The Oceans.
2 Sewell, R.B.S., 1925-32, Geqgrap. & Oceanographic Research in Indian waters,
Mem. Asia. Soc. of Beng., Vol. IX.
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seen, a lowering of the salinity of the surface stratum, so that a layer of less

saline water rests on a deeper more saline stratum. During each monsoon the

surface stratum under the influence of a more or less constant wind, blowing from

the north-east or south-west according to the season, is driven towards one side

of the region and is there piled up against the coast line so that this surface

layer becomes thicker on that side of the area than on the other and the plane of

demarcation between the two leyers becomes inclined J with the cessation of the

impelling wind at the dose of each monsoon this plane of demarcation immediately

tends to return to the horizontal and in consequence there is developed in the

bottom stratum a swing of the water that has a tine period depending on the depth

and density of the two strata and the size and shape of the containing basin. Aa

a result of this to-and-fro swing the deeper stratum will periodically and

alternately at each end of the basin be brought nearer to the surface and at such

tines under the influence of wave-action there will result a certain degree of

mixing between the upper and lower strata, so that the salinity cf the coastal water

will exhibit a rise and fall showing the same periodicity which it actually does.

Associated with this periodic variation in the salinity of the surface water

there may be at certain seasons an equally periodic appearance in the upper levels

of large numbers of animals, such as small salps, Rhizostamous Medusae or certain

species of pelagic Crustacea"1', that in all probability, normally inhabit a deeper

stratum but are carried up towards the surface by the upward swing of the deeper

water.

B. Sstuarine or Brack.ishwater

A geographical peculiarity of the country which has influenced the pattern of

Pakistani fisheries is the extensive development of estuarine and brackishwater

1 John Murray Expedition Reports.
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tracts either as estuaries proper at the mouths of rivers as part of the river

systems or as embanked brackish-water tracts near the coasts fed by rain and sea-

water.

Estuarine waters as defined by Hardenberg ere "those water masses where raix-
1

ing of fresh river water and pure sea water takes place". Thus estuarine con¬

ditions are not confined to areas that appear estuarine on a map or chart but can

be found far out at sea, depending on the strength of the outflow of a river or

far up the river in some cases. The size and physiography of these coastal tracts

vaxy a great deal, depending on whether they are in association with rivers, tidal

creeks or backwaters.

Estuarine or Brackishwater in //est Pakistan

There is no perennial river in this region excepting the river Indus which

has only three distributaries falling into the Arabian Sea, viz., Hajamro, Turshian

and Kalandari. The only other estuarine area is that of the river Hub which falls

into the sea 20 miles north-west cf Karachi. Pig. 22.

S3tuarine or Brackishwater in East Pakistan

The coast of East Pakistan broken by the Ganges Brahmaputra system lias an

extensive estuarine and brackishwater area developed in the coastal districts of

Chittagong, Bakarganj and Khulna - the Khulna Sunderbans being the most important

from the fisheries point of view. These estuarine and brackishwaters cover an

2
area of more than 164,000 hectare and 15,000 hectare respectively. Pig, 25.

Physiological Aspects of astuarine and Brackishwater

The estuarine waters with their own specific peculiarities do not belong to

the special interests of the oceanographer, who mostly stops when he enters an area

1 Hardenberg, J.D.P., "Estuarine problems in S.S. Asia", Indo-Pacific Fisheries
Council Proceedings S3/3, p. 175, (1950).

2 Indo-Pacific Fisheries Council proceedings, 3rd meeting, 1st - loth Feb. 1951,
Madras-India Section I, Table I, p. 28.
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of the sea disturbed by river water. The same holds gpod for the student of

fresh water though in a reverse way. Perhaps it is herein that we find one of

the reasons that estuarine and brackish-water conditions have been neglected for

so long.

According to Panrdkkar"1" "estuarine habitat need not be confined to estuaries

themselves but could, be enlarged considerably to include,

(1) the estuaries proper associated with rivers opening into the sea and where,

by the influx of large volumes of fresh, water into the sea, a zone of low salinity

is created, the extent of this zone varying according to the size of the river,

the steepness of gradient and the tidal range,

(2) lakes which receive fresh water from rivers but may have a permanent connec¬

tion with the sea exhibit a salinity gradient from sea water to water that is

nearly fresh,

(3) lagoons or backwaters occurring close to the shon3 and connected with the sea

during periods of flooding, but becoming cut off during drought, and

(4) salt marshes developed from smaller lagoons or backwaters by large scale

evaporation of water". The deltaic basin of the rivers Ganges and Brahmaputra of

East Pakistan falls under the first. The Chilka Lake of the east coast of India

can be considered an example of the second category while countless backwatera and

saline lagoons and creeks of the coast of west Pakistan would broadly fall into

the third and fourth categories. Undoubtedly, the habitats comprehended above

include a wide variety of sub-habitats, but they all have the cannon feature of

extremely variable salinity conditions.

Temperature and Salinity

On tropical coasts the normal temperature ranges are from 25° to 30°C and the

1 Pan ikkar, U.K., "Physiological Aspects of Adaptation to Estuarine Condition",
I.P.F.C. prac. 53/2, pp. 168-175.



annual variations are mostly within 4°C as compared with the range of about 16°C
in colder waters. As in the sea, both salinity and temperature are affected by

the prevalent currents on the coasts, the volume of water discharged into the sea

and the volume of sea water that invades fresh water during high tide, especially

in areas where the currents are favourable. In estuarine conditions of the

Ganges-Brahmaputra type, salinities of course become lower and lower nearer the

river mouth until several miles or in some cases, several tens of miles upstream

tii® water is entirely fresh. How far salt water is to be found upstream depends

on each river system. In East Pakistan due to long range of tidal action brackish

water conditions penetrate deep in the main river courses.

Another factor worth mentioning is the localisation of the saline habitat in

an estuarine area. Salt water may extend for several miles up the river as in the

Ganges and, in this instance the influence of fresh water is also felt for several

miles into the sea at the head of the Bay of Bengal where the salinities are pro¬

foundly altered, even affecting up to a depth cf about 50 fathoms,"*" while in the

estuary itself the surface layers may remain fresh or of low salinities, high

salinity conditions oft can prevail in the silt laden region of the bottom. Under

such circumstances it may not be surprising to come across typical marine examples

of life in the bottom -dnile in the surface waters animal life may be very different

consisting of fresh water and brackish-water species.

It is needless to mention that in the first category of estuaries there is

considerable movement of water but a great deal of stagnation, except for movements

produced by convection currents, is associated with the salt marshes of the coast

of West Pakistan. Smaller volumes of water must be subject to fluctuations caused

by the opposing factors of flooding and evaporation.

A feature which may be associated with the salt marshes of West Pakistan, is

1 3ewe11, R.B.S. (1934), "A study of the fauna of the salt lakes in Calcutta",
Rec. Ind. Mus. 36.



the question of dessication during summer, when they may completely or partly

become dry. There will, no doubt, be progressive increase in the salinity of

the water, often reaching values much higher than sea water. The survival of

species under these conditions must necessarily be dependent upon special adapta¬

tions to tide over the period of drought.

The most interesting phenomenon in the rivers of the tropics is the formation

of a bar cf soft to very soft mud in front of their mouths.^ Such bars are to be

found in front of the mouths cf the rivers Indus and the Ganges-Brahmaputra system.

Although no satisfactory answer can be given to many questions about this bar, yet

one thing is certain, "that chemical and physio-cheraical factors probably play a

very important role in it".

The annual precipitation regime in Pakistan has a marked effect on the

physical and biotic conditions in the neritic zone of estuarine and coastal waters.

In E. Pakistan there is a pattern of tropical simmer rains alternating with winter

drought. The enormous quantities of flood water entering the coastal waters in

sunnier greatly affect submarine deposition, the nutrient levels of the inshore

waters, and dependent migratory habits of certain species of fish.

C. Freshwater

It is obvious that freshwater fisheries would flourish only in areas where

large quantities of water are available either from rain or river3. The river

systems of Pakistan provide the backbone of freshwater fisheries because apart

from the extensive riverine fisheries themselves, the rivers alone provide the

means of providing water to many other culturable waters and also form the source

from which sufficient spawn for breeding purposes could be obtained. There is

one great fresh-water basin in each wing of Pakistan. The Ganges-Brahmaputra

1 Hardenberg, J.D.F., ''Estuarins Problems in 3.E. Asia", I.P.F.C. Proceedings
53/3, P. 175 (1950).
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system with their numerous tributaries is in East Pakistan while the Indus system,

negligible proportions of which is now in India, stretches across from north to

south in West Pakistan.#

Both East and West Pakistan have extensive resources# The rivers also

support several perennial and seasonal jheels (lakes) arid ponds and a wide variety

of freshwater habitats are to be found at varying elevations having different

temperatures. Freshwater lakes in Pakistan are few but mention may be made of

Manch&r in Sind, in. West Pakistan# The largest in East Pakistan is the Chalan

Bhil (Lake).

Besides these sources, the water which overflows into the fields from the

rivers during the monsoons also become happy haunts of the fish. Paddy fields

and ponds besides the numerous bhils can be considered other sources of fresh water

especially so in East Pakistan#

a est Pakistan# The fresh water resources in W. Pakistan are provided by

(1) Rivers - the Indus, Chenab, Jhelura and Ravi offer vast expanses of fresh water

besides the numerous mt# streams.

(2) Lakes, tanks and ponds - these are numerous. The vast Manchar Lake in the

Dadu district of Sind covers an area of 200 aq. miles during the inundation period
1

and in the diy season it remains 40 sq. miles.

(3) Canals - West Pakistan is a land of canals and together with her rivers extend
2

to about 21000 miles.

(4) Irrigation projects - there are a large number of irrigation projects in West

Pakistan, and it is observed that these irrigation reservoirs also present immense

scope for pisci-culture. The two big artificial lakes of Haleji and Kalri offer

great possibilities, along with the Warsak Dam which forms a lake of approximately

3#000 acres.^
1 Mokhtar, "Economic and Commercial Geography of Pakistan", p. 58.
2 Ibid.
3 Stevenson, J.H., Survey and Appraisal of Inland Fisheries - Pakistan, p. 6,
April, i960.



East Pakistan. The East Wing has still better fresh water resources than the

west wing. These are provided by

(1) Rivers - Each cf the 17 districts which mske up East Pakistan is traversed

either by the principal rivers or by their numerous tributaries. The Padma, the

Brahmaputra, the Madhumati, the pasur and the Karnaphuli - all these are important

sources of freshwater and together with their accompanying net-work of smaller

streams, comprise about 3»500 miles of water.

(2) Bhils (lakes) - There are hundreds of inland natural lakes locally called

'Phils'. These are mostly found in the districts of Syliiet, Pabna, Jessore,

Paridpur arxi Mymensingh. These bhils which are isolated and look like lakes in

after seasons become inundated during the monsoons and thus communication is

established between cine bhil and another as well as the adjoining rivers. "hen

trie monsoon season is over tire bhils are turned again into isolated pockets of

water.1
(3) Ponds - It is estimated that there are more than 2,030,135 ponds found in

2
every district in East Pakistan. Many ponds are found in cities also.

(4) paddy-fields - About 20 million acres of paddy fields remain submerged for

the greater part of the year. The water vhioh overflows into these fields from

the rivers turn them into large areas of standing water which help in the growth

and production of fish.

(5) Irrigation Projects - There are many irrigational projects of g. Pakistan

which will provide benefits for commercial fishing. One such is the completed

dam on the Kamafuli River, 42 railes north-east of Chittagorig. This dam forms a

lake covering 164,000 acres in the scenic Chittagong Hill tracts. With heavy

initial stocking there would definitely be a good harvest of commercial food fish.'*

1 Ibid, p.16,
2 Kokhtar, *Eco. & Commercial Geog. of Pakistan", p. 56.
3 Stevenson, J.H., Survey & Appraisal of Inland Fisheries - Pakistan, p.28.
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It is evident that both seasonal and non-periodic variations in the water

mass components in coastal, oceanic and inland waters, as described in Chapter

1, play a vital role in the fisheries regime of both wings of Pakistan.

In all essentials, the occurrence of particular species of fish in a given area

and the size of their respective populations, depend not only on strictly hydro-

logical factors per sa, but also on derivative and inter-related conditions such

as trophic levels, fish food occurrence and prey-predator relationships. These

are discussed as far as possible in succeeding chapters.
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CHAPTER II

The Coasts and their pishing Centres

It is apparent that the various types of coast which are features of Pakistan

along with the fishing harbours have a certain bearing on the regions fisheries.

Accordingly, due consideration must be given to submarine morphology and bottom

conditions. The present chapter treats these physical phenomena systematically.

(a) Coastal Features

The type of coast plays an important role in the development of marine

fisheries. In the first place, the morphology of the coast is reflected in many

different physical features. Broad estuaries and bays give rise to potentials in

the fisheries different to those which would result from coasts formed cf unbroken

high-lying features or alternately shallow waters flanked by lagoons or delta

distributaries. Again off-shore islands, reefs and shoals sometimes occur and

have an impact on the fisheries. Clearly these physical features provide dis¬

crete habitats suited to particular species of fish. Not infrequently fishing

grounds are discontinuous along the coast, depending on the changing coastal

pattern.

In the second, place, the type of coast has consequences which may be called

socio-economic consequences. Obviously a coast which has no natural harbours is

at an immediate disadvantage to a coast which provides ample shelter in lee loca¬

tions and good sites for fishing ports. These conditions, however, may be less

rigid than the physical requirements of the fishing grounds. Changes in fishing

technology, for instance, may render small fishing ports no longer suited to

larger, deeper draught fishing vessels; and there are consequential changes in

location.



Again, more powerful fiahing craft being less dependent on weather and sea

conditions have a wider fishing range. This may cause intermediate, less suit¬

able ports to decay, #iile neighbouring harbours develop into main fishing ports.

The effect of such technological changes cannot be seen in Pakistan yet, but in

technologically advanced countries like U.K. many small harbours have declined,

while larger ports providing good shelter and adequate depth at all states of

the tides have attracted larger vessels such as Danish seiners and large trawlers.

Not infrequently these trends leal to congestion in the better ports, overfishing

of the nearest grounds and a comparative neglect of fishing areas located further

from the main ports and served with only inadequate shelter on the adjacent coast.

Such changes cannot be observed in Pakistan but some differences are noticed among

the existing fishing centres and there is every liklihood that some of these may

reach "main port" 3tatus at the expense of their smaller neighbours in the future.

The coastal features and the economic status of the various filling villages and

harbours are discussed below.

I. West Pakistan

The west coast may be divided into two regions which are more or less distinct

from each other: the Sind and the Baluchistan coasts.

(i) The 3ind coast consists of a large number of creeks which extend to a

considerable distance inland. These creeks form a network starting from Karachi

to the Sir Creek and are the old mouths of the rivers, formed by the changing

course of the rivers from time to time.

The mouths of most of the creeks are 3and-barred and generally not navigable

at low tide. The important creeks are Korangi, Phitti, Patiani, Kalandri, Kharak,

Kajhar, Bhitiaro and Sir. These creeks are navigable by shallow-draft vessels

and one can travel through from the Korangi creek to the Indian border without



coming out to the sea. This is a flat coast devoid of any mountains or land

marks, excepting the mangroves.

The coast is shallow and very gradually slopes outwards; the 100 fathom line

being situated about 60 mile3 away excepting that a "swatch of no ground" exists

opposite the mouth of the river Indus where the sea becomes abruptly deep. The

total length of the coastline of Sind from Cape Monze to the border of Cutch is

about 180 miles.

There are stretches of sand along the coast which are interrupted by mud and

at places mud and sand are mixed. Sandy beaches are found all along the Karachi

coast but from Hab river westwards, as far as Hawkes Bay the nature of the coast

becomes rocky.

(ii) The Baluchistan or Maicran coast is 350 miles long and extends westwards

from Karachi to Gwator Bay. This coast consists mainly of bays with a few back¬

waters, one of which is Sonmiani Hor situated about 65 miles north-west of Karachi

and the other is the Kalmat Hor situated another 100 miles further west. The

Sonmiani Hor is about 40 miles long and 10 miles wide. The mouth of this back¬

water is shallow and requires good navigational skill to negotiate the entrance

channel.1 The important bays are Hawkes, Ormara, pasni, Gwadur and Gwatar.

The coast is mostly devoid of vegetation excepting clusters of date palms here

and there. Bleak hills containing dead volcanoes run mostly parallel to the
2

coast, some of which rise to over 3,000 ft. The formation of the hills is very

interesting, the upper strata consist of sandstone in which fossilised forms of

corals, molluscs and other marine invertebrates are found while the base is mostly

made up of sand and brittle sand stone.^ This coast has no perennial river and

the water flows only during the rains but some rivers, viz., Hab near Karachi,

1 Qureshi, M.R., "Marine Fisheries of Pak. with a review on trawling", I.P.F.C.,
Q2/8, p 88-91.

2 Wadia, Geology of India.
3 Ibid.
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Shadi Kaur, near Pasni and Dasht river near Jiwani contain sub-soil water through¬

out the year. sandy beaches are found along this coast interrupted by rocky

coasts near pa3ni and Gwadur.

The 100 fathcra line is at places not more than 25 miles off the coast and

falls abruptly to a great depth. About 25 miles off the coast of Pasni, some mud

islands are present which are known as Astolla islands or "Haft-e-Hilal".1
Fishing Villages of Sind

From Manjhar (cape Monze) to Rehri a group of eleven coastal fishing harbours

and villages are to be found in the Karachi area. There are (1) Karachi -

(Khadda-Kearaari, Baba and Bhit Islands), (2) Adamabad., (3) Shaxaspir, (4) Buleji,

(5) Bunglow, (6) Garrison, (7) Bhit (Khori), (8) Manjhar, (9) Jizri, (10) Ibrahim
2

Hyderi, and (11) Rehri. Besides these, temporary habitations grow up during the

fishing seasons. Fig. 24.

(1) Karachi (Khadda-Keamari, Baba and Bhit Islands)
In West Pakistan, excepting the stepped fish jetty known as Native Jetty at

Karachi, there was not even an improvised jetty anywhere, the fish was landed

directly on the beach. Pursuant to a request of the Government of Pakistan to

the Food and Agriculture Organisation of the United Nations for the services of a

team of experts to plan a new fish harbour at Karachi, A. van den Berg (Consultant
Marine Engineer) and H. van Pel (Portmaster and Fisheries Expert), spent the period

*
from 23rd July, 1951» to 29th October, 1951* in Karachi.

Commenting upon the existing system of landing and transport of fish in the

Karachi area, they remarked that fish were landed in the fish harbour Juna Bunder,

on the north side of the main commercial harbour about four miles from the harbour

entrance. The prevailing winds blow straight down the main channel so that the

fishing vessels, which all work under sail, had to tack up the channel when return-

1 Qureshi, M.R., Pakistan's Fisheries, 1961.
2 FAO Report No. 26, Part I, 1952, (BTAP).
3 FAO Report No. 26 to the Govt, of Pakistan on a "New Fish Harbour for Karachi",
Part I, p. 1.
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ing heme from the fishing groundsj it took three to five hours to cover that

distance. They had also to reckon with the tidal current in the harbour of 1 to

3 knots."*" Moreover, that fish harbour was small and shallow. Since it was

only provided with a stepped wharf, during unloading the fish was passed from

hand to hand, the first man standing in the water near the vessel and the last on

top of the wharf. There the fish were put in bulk on a horse-driven cart with¬

out baskets and were uncovered. In the above manner the fish was transported to

the wholesale market at Khadda near the city which distance was traversed in about

three-quarters of an hour. The fish were then thrown on to the cement floor of

the market or on the sandy 3oil around the market building. After auctioning,

the fish were again loaded in horse-driven carts or uncovered motor trucks to one

of the retail markets in the city. Small fish were generally put in mat baskets

and transported by bicycle.

Due to poor harbour facilities and transportation fish seldom, if ever, could

reach the market in a good, fresh condition. The vessels landing for the fresh

fish market either sailed out in the afternoon and returned the next day, or

sailed out in the morning and returned in the afternoon of the same day. Vessels

which returned in early mornings were able to 3end fish in a relatively better

condition than vessels corning late in the day, as the fish of the latter were much

more exposed to heat, sun and du3t during the long carriage to the market. pish

arriving after three o'clock in the afternoon were generally put in ice-tanks in

private buildings in the neighbourhood cf the market and were auctioned early the

following morning. If the condition of the fish on arrival at the market was too

bad for icing down, they were auctioned and then taken to the curing yards.

The voyages of the larger fishing vessels usually lasted longer than one day.

1 Ibid.
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Since they seldom carried ice, the catches were wet salted on board. When these

vessels did carry ice, it was often insufficient and consequently fresh fish was

often in bad condition on landing.

The state of affairs described above emphasised the need of a new fish harbour

at Karachi. The main difficulties cf the existing harbour were:*

(1) It was too far from the sea. Returning fishing vessels had to sail

about 4 miles through the commercial harbour before reaching the fish harbour.

This distance, especially when vessels had to tack, was one of the reasons viiy

fresh fish was so often landed in bad condition} the strong tidal current in the

harbour* was also a grave disadvantage. In addition, the long passage of the fish¬

ing boats through the commercial harbour meant a considerable loss of fishing time;

and furthermore, they caused considerable inconvenience to the traffic in the

commercial harbour.

(2) The existing harbour was too small for the number of vessels employed,

had no shipside facilities at all and offered no possibility for improvement.

Juna Bunder, the harbour, was about 400 ft. long and was from 80 to 140 feet wide.

Along two sides there was a stepped wharf 580 feet in total length and sufficient

to berth only about 13 fishing vessels. The entire harbour could accommodate a

maximum cf about 60 vessels at anchor. West of the fish harbour there was a

rather steep stepped wharf which could with some difficulty be adequate for another

60 vessels."*"

Judging from the above, the whole harbour area could only accommodate a

maximum of 120 vessels whereas room was required for at least 220 vessels. Many

vessels were therefore forced to go to Baba and Bhit islands or to the creeks near

Khadda, where there was no harbour accommodation at all, and level ground for

1 FAO Report No. 26 to the Govt, of Pakistan on a "New Fish Harbour for Karachi",
Part I, p. 3.



42.

drying nets was difficult to find. Another consequence was that many boats

(especially the smaller ones) did not land their catch at the fish harbour, but

in the creeks near Khadda.

The space behind the stepped wharf was so limited that it was insufficient

even for drying nets therefore the enlargement of the fish harbour was impossible.

It was also given to understand that the land available at Juna Bunder would be

reduced still further by the proposed port Trust plan to extend the railway line.

Although it was intrinsically wrong that the fish harbour should be so far

from the fish market, which was in the town, there was no good site near the

stepped wharf where an adequate fish market could be built.

As quick landing of fish was impossible, ice was difficult to get because the

ice-making plants were in town and there were no special lorries for the transport

of ice blocks, it was clear that a new fish harbour was necessary, not only to

improve the present landing facilities, but also to enable a start to be made in

the general improvement and development of the fishing industry.

In the words of A. van den Berg and H. van Pel, "there are rich fishing

grounds near Karachi, very good fishing vessels, and very capable and industrious

sailors and fishermen. The improvement and development of the fishing industry

will, therefore, be worthwhile and of national importance"."^
As it is clear from the above quotation, both the experts considered the

development of a new fish harbour a necessity under the circumstances. Thus the

fish harbour at Karachi, of which a tentative plan was drawn up in 1945 by the late

British Indian Government, but which had remained only a scheme on paper, finally

materialized in 1955.

Two sites were selected by these two FAO experts after taking into account the

following factors

1 PAO Report No. 26, Part I, p. 4«



Fig-. 25. Prevailing Winds in Summer; West Coast.

Fig. 26. Prevailing Winds in Winter
1 West Coast
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(1) Winds Pigs. 25 and 26.

The outstanding feature of the winds at Karachi are the monsoons. The north¬

east monsoon begins in October, is at its steadiest from December to February and

is on the average light - not more than force 3 J in March, the monsoon diminishes

in steadiness. In Juno the south-west monsoons 3et in, blowing frcaa June to

August with a force of 5 to 6, weakening rapidly in October.*
Regarding the prevailing direction and speed of the wind, the Central Engineer¬

ing; Authority in Karachi provided the following data which is cf great importance

for fishing vessels.

October to March; Vinds are weak northerly or variable in the mornings, and

southerly to south-westerly in the afternoons.

April to June: Winds are westerly to south-westerly. Strength increases

with the advance of the season, the average wind strength at

Karachi being 10 m.p.h. in April, 15 m.p.h. in June.

July to September; Strong west-30uthwest winds prevail with speed of 15/20 m.p.h.

The British Admiralty Pilot table on the direction cf wind indicates that:

1. Most and strong winds blow from south-west and west.

2. Many and light winds blow from north-west, north and north-east.

3. There is no wind from east, south-east and south.

During the south-west monsoon the fishing vessels are often prevented from

putting out to sea by strong winds and heavy swell, beginning in the middle of May

and continuing with varying intensity until the end of the south-west monsoon.

(2) iMaa

According to published data, the tide at Karachi is seldom higher than plus

9.2 feet. Occasionally it may rise higher from tidal waves due to an earthquake

or a cyclone. The lowest low water is usually minus 0.8 feet although lower levels

1 Karachi Daily weather Maps, 1950-1960
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have alao occurred.

(3) Currants

Tidal currents in the commercial harbour run strongly from 1-3 knots due

to the large tidal basins in the vast creeks to the east and west* However,

these strong currents occur mainly in the deep channel of the commercial harbour

and are negligible in the proposed sites of the new fish harbour.1
(4) Silting Up

In the coiaraercial harbour there is virtually no silting up, except to sea¬

ward of the entrance channel and that too is carried by tidal currents. since

the proposed site is only sligitly affected by these currents silting need not be

feared.

(5) Fishing Fleet

A rou^i census made with the assistance of the officers of the Central

Fisheries Department revealed that about 300 vessels of all sizes will be expected

to visit this new harbour daily and this provision is therefore made with great

scope for future expansion.

The sites proposed by the FAO experts were:-

(1) East side of the East Groyne,

(2) West side of the west wharf of the commercial harbour.

The former was the better site of the two and had distinct advantages over

the latter. This site was only a mile from the sea making the fishing vessels

relatively independent of wind direction and current for sailing in and out.

Since major harbour works for the commercial harbour were not foreseen in that

area, reservation of land for future expansion of the fish harbour would not

present any difficulty. This site was quite close to the #iarfs of the commercial

harbourj a good road connection with the town was possible and a railway siding

1 FAO Report No. 26, p. 8, Part I.



Fiq 27 Karachi Fish Harbour Project



45 >

could^ be provided. Land could be reserved in the neighbourhood for a new
fishjUa®3 30 tiiat tlie Khadda could be provided with a better

ouarter near their harbour. This area could be developed as a

distcentre for ^ v?hole fishihB industry.
this site could net be obtained from the Karachi Port Trust and ultimately

thesnd site was taken over in February, 1955*
Fish Harbour - on the west side of the west wharf of the commercial

haj •

his site hai the disadvantage of being a long way from the sea (about 4.5

^ with resulant loss in quality of fresh fish, loss of time and hindrance to

traffic in t!j commercial harbour. But since this was the best alternative
tjsite has be chosen with the only advantage of its proximity to Khadda and
tfishing villa there.

This fish Fbour has now been completed. All the buildings on the fish

>bour are firhed excepting the curing yard, workshop, slipway and the floating
.^^3. xt ^situated at a distance of about 3sr miles from the entrance of the

in comraercia'sarbour. The navigational channel is in continuation of the

iannel of th^achi shipyard and Engineering works. It is about 5,400 ft. long

nd 200 ft. wf dredged to minus 10 ft. to minus 14 feet and continued into a

curning bashfO ft. x 550 ft. The total area of land is about 380,000 sq. yards.

The main insL5-'tions are on the south-east of the channel, the workshop and slip-
X

Y/sy on the tfi-east and curing yard and cured fish godowns on the north. Fig. 27.

The jfl*3 1,740 ft. long whose first portion is open and reserved for the

departm.ent£ssel3 •

1 QuresfVR., A Review on the Karachi Fish Harbour, i960, pp. 4 & 5»
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The fish market, cold storage and ice plant and diesel oil installation are

situated on the jetty. Drinking water is made available to the boats -which come

alongside by pipe lines at two points. Besides the cemented jetty, two floating

jetties have also been provided for anchoring cf the vessels where they prepare

themselves for going out to tlie sea.

The significant feature of this harbour is the Fisheries Research Station

which has been housed on the premises comprising laboratories for biological bio¬

chemical and occanological work» Thi3 is also provided with an experimental

aquarium, containing tanks fox* 3ea water arid fieah water fishes and aquatic animals.

As was expected this new harbour has started attracting the sea-going fishing

vessels of Ibrahim Hyderi. The distance for these vessels from their fishing

grounds to the new harbour is lessened by about 3 to 5 miles, and by bringing

their catches to the new harbour the road transport of the fish from Ibrahim Hyderi

to the wholesale market at Karachi is saved.

When viewing the other fishing landing areas of the Karachi area one finds that

Ibrahim Hyderi is an important fifiling village about 12 miles E.S.S. from Karachi

on the Korangi Creek and it always provides good shelter for all kinds of boats.

This advantage had prompted some of' the authorities to consider this site for a

new fish harbour. But this site was rejected on the grounds that it was too far

from the open 3ea and all the vessels would have to pass through a small channel

in a bar with a depth of no more than 3 feet at low tide. Furthermore, it is too

far from the business centre of Karachi, and from the commercial harbour for the

considerable export of cured fish. A connection with the railway system would be

impossible, while the supply of water and electric power would be difficult.1
The smaller boats here operate mostly in the creeks, the larger in the open

sea. It is the larger boats that now head straight for the New Harbour of Karachi

1 FAO Report No. 26, Part I, p.5»
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and a time may come when it will be feasible to operate only the smaller boats

from this creek.

Since there are no harbour facilities these vessels are beached on the flat

sand and the fish axe carried ashore by hand, the fishermen having to walk through

the water about 100 yds. at high tide and about 500 yds. at low tide. The fish

are then thrown on to open trucks and autocars, which cany the fish to the whole¬

sale or retail markets or to the curing yards at Karachi. There is also some

curing at Ibrahim Hyderi. Pig. 28.

Rehri This is a fishing village 5 miles east of Ibrahim Hyderi and is also on

the Korangi Creek.

There is no road from Ibrahim Hyderi to Rehri, but the latter can be reached

by car along the shore.

The people here fish in small boats in the creeks and take their catches of

fresh fish to Ibrahim Hyderi vihence they are transported in the same way to Karachi.

If Ibrahim Hyderi is developed on modern lines, Rehri will lose its identity

and will become merged with the larger centre of Ibrahim Hyderi.

Bungalow and Garrison near Cape Monze (40 miles west of Karachi) and Bule.ji (15 miles

west of Karachi) These villages have no harbours and no creeks so that the fish-
1

ing vessels have no shelter from the heavy swell of the open sea. The landing of

boat is, therefore, always difficult and sometimes dangerous. After landing the

catch, the boats have to be pulled up the beach to avoid damage, thus only small

fishing boats can be used in these places.

The entire catch of these villages is brought to Karachi by open trucks or

sometimes by camel.

1 Investigation Report No. 3» Fisheries in the Karachi Area, 1952.
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Table!

Karachi - the collecting centre.

1. Buleji

2. Bungalow

Fishing Village Type of Vehicles

2 trucks, 6 camels

3 trucks

3. Garrison 2 trucks

4. Giari 7 cycles

6. Rehri

5. Ibrahim Hyderi 6 cars, 7 trucks

3 car3, 1 truck

Figures not available for other
fishing centres.

HOTS: All these vehicles are used to carry fresh fish catch to the Karachi centre

for sale, processing and export.

Figures are taken frcra Fisheries Statistics Division, Government of Pakistan.

The road frctn Karachi to Cape Monze is metalled only part of the way; the non-

metalled part, going through the hills, is in very bad condition.

It can be concluded from the above that the economic status of the various

fishing centres is very low and as and wheal harbour and landing facilities are pro¬

vided to the better endowed regions as in the case of Karachi, the smaller un¬

economic centres will automatically disappear.

Fishing Villages of Makran

The principal fishing villages are Gadani, sonmiani (Darab), Oxmara, Gwadur

and Jiwani. Others are small congregations which are of a semi-permanent nature,

being present only at the time of the fishing season and abandoned later.

As the coast has no perennial river, fre3h water is everywhere scarce which

is the main cause of retardation in the growth and development of these villages.

The land routes are only tracks and no proper roads exist.The approaches to

1 Investigation Report Ho. 4, Fisheries of the Makran coast, 1953.
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these fishing ports are shallow and it is not possible for big vessels to reach

anywhere near the shore.

The facilities for landing do not exist although there i3 great scope for

providing jetties at Ormara Gwadur and Jiwani. Pasni is protected on the west

by a ridge of Jabal-e-Zarrin; this can be developed into a good >rt if a small
2.

breakwater is constructed. Pigs. 29, 30, 31, 32 and 33.

Miani Hor deserves special invest!gations as it can be exploited even during

the monsoons being protected and enclosed. Sonmiani Hor has deep water and if

the entrance channel is deepened, this can form a good sheltered harbour.

The only difficulty is about the road which is in a very bad condition, and

if improved will pay back the money spent on it. There is a proposal to link up

Karachi by a good road to Bela; only a little stretch of about 5 miles will bring

Sonmiani Hor into preminence and this place will become an important town, supply¬

ing fish, fresh and cured, to the nearby markets. Similarly G-ad&ai too can be con¬

nected to the main road by an extension of about 2 miles. The only place which

is connected to the interior though by a dusty and difficult road, is Pasni.

Due to Pasni's slightly greater advantage over the others, it is the leading

centre with Oiraara following close behind it in the Alekran coast.

Table 2- Importance of asni.

Fishing Villages
No.

actively
fishing

No. engaged in
secondary aspects

of industry

Total
engaged in
industry

Total
fisherman

POP.

1. Pasni
2. Ormara
3. Kalmat
4. Sonmiani (Damb)
5. Jadani
6. Jiwani
7. Ganz

' 1,430
1,385

260
176
I80
655
Fig

480
220
123
54
60

225
u r e s n 0 1
U- — J

1,930
1,605

371
230
240
880

avails

5,654
4,765
1,132

626
600
267

. b 1 e

N.B« Figures are taken from Investigation Rep. No. 4 of the Govt, cf Pakistan,
Central Fisheries Department.

1 Qureshi, M.R., Pakistani Fisheries, 1961.
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In all Government plans and recommendations for the development of this coast

priority ha3 been given to Pasni in everything.

A hydrographic survey of thi3 coast is in progress to ascertain the best

spots for locating jetties and anchorages for this coast, at places, has become

shallow owing to the upheaval of the bed of the sea during the two earthquakes in

the last decade"^ and much faith cannot therefore be placed in the old Admirality

charts. It is now hoped that in a not too distant future some of these poor,

uneconomic fishing villages of the Makran coast will reach the status of "main

ports" doing their own handling and processing quite independent of the Karachi

Pish Harbour.

The fishing centres of the Sind and Makran coasts have developed despite poor

landing and harbour facilities, due primarily to the productivity of these waters

about which more will come in my next chapter. Undoubtedly, the abundance of

fishing population have the greatest impact on the selection of sites most

appropriate for this occupation, but as you must have noticed quite a few of the

fishing centres discussed, vis*, Orraara, Ibrahim Hyderi, carry cn quite a substan¬

tial amount of fishing despite coastal disadvantages

Table 5 -Statistical Representation of Ibrahim. Hyderi and Qroara

Fishing Village
Total

pishing
Pop.

Production
in

tons

No* of boats employed
Dugout
boat

1- 5
tons

Over
5-10
tons

Over
10-15
tons

Over
15—20
toxis

Over

20-25
tons

Over

25-30
tons

Ibrahim Hyderi
Ormara

3908

4765
2830

5435

15 40

319

69 19 10 10
mm

4

This very emphatically points to the fact that the hinterland does not provide

any other means of livelihood to the people of the Sind and Mekran coasts, which is

1 Wadia, D*N., 1957# Op. cit. p. 45»
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the truth, and the inhabitants are then forced to eke out a living from the sea

in the face of severe handicaps. Fortunately the coastal waters are productive

and with the Government paying more heed to this coast and planning future develop¬

ments, the fisherfolk can expect premising rewards and reap more than ever before,

of the bountiful harvest of the sea, Pakistan's "Silver Tide".

II. Sast Pakistan Coast

This coast is about 200 miles long. The floor of the Bay falls away gradually

from the shores. The whole coast is the extensive, deltaic region of the Ganges-

Brahmaputra except for the Karnaphulli river which falls into the sea 14 miles off

the port of Chittagong, and the creeks or khals extending from Chittagong to Cox's

Bazar. These latter are shallow and not navigable at low tide.

Sandy beaches are found near Cox's Bazar and a rocky coast is confined to a

small area near St. Martin Island."*'
(i) Fishing centres - Marine

Owing to the constant shifting cf the river courses and the deposition of silt

in the deltaic region no permanent harbours or even jetties are found on this

coast. The marine capture operations are carried out from bases on Dubla Island

in the Sunderban areas and sonadia-Maheakhali Islands off the Chittagong coast.

Chart 1. The fish arc caught 4 to 10 miles off the coast and landed only once a

day on the leeward side of the islands or in canals which form excellent natural

harbours for the craft in use, and provide adequate natural landing facilities.

The fisliing grounds are generally worked during the months September to March - the

winter monsoons. The fishing operations cease with the onset of monsoon which

commences about the end of February. The monsoon, as already pointed cut earlier,

is preceded and followed by cyclonic outbursts, hign wind and torrential rains.

1 Technical Report No. 1, Central Fisheries Depart., Govt, cf Pak., 1957*
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pubis. Island has no pe rmanent settlenant. With the commencement of the season

fishermen from Chittagong move to the island with their equipments. They build

temporary huts and curing yards. With the onset of the monsoon the camp is

broken and by the beginning of March, Dubla Island is completely deserted.

Fisherman on Dubla Island have to procure fresh water from miles away.

There are no provision stores, nor are the requirements of the industry available

on the Island. Each, fishing unit has to make prior arrangements for its own

requirements of these necessities. For replenishing supplies fishermen have to

go a hundred miles to reach the nearest settlement.*
oonadia Island. On the Chittagong coast the most intensive operations take place

in the neighbourhood of Cox's Bazar. Sonadia Island, which essentially is an

elevated sandy beach, is used by fishermen for basing their operations. A

temporary colony springs up on the island in the beginning of the season. By late

September fishermen from around Cox's Bazar move over to the island along with

their equipments and other requirements. Fishermen from this temporary colony-

operate in the waters off the island. About the end of February the temporary

colony completely disappears.

The fishermen on Sonadia Island obtain by digging into sand a faintly brackish

water which is used for drinking purposes. Same as in Dubla Island stares to

supply provision and requirements of the fishing industry are absent on Sonadia.

Supplies may be replenished from Cox's bazar which is only a few miles off or from

Chittagong which is accessible by regular steamer service and laird route via Cox's
2

Bazar.

Maheskhali Island is a permanent settlement and has the facilities of fresh water

and supply of provisions and other necessities. There is a police station on the

1 Technical Report No. 1, Central Fisheries Dept., Govt, of Pak., 1957.
2 Ibid.
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island. Reasonable social amenities are also available there. Fishing opera¬

tions continue from mid-September till the end of February. About the beginning

of March the monsoonal conditions do not permit these operations to continue any

longer until next September.

Kalidaha fishing grounds are turned virtually into an operational base by the

fishermen of chittagong and Jaldi, #10 move to the grounds in December in relatively

large country boats. They carry enough provisions with them. These boats stay

on the grounds for 4-6 weeks. Collection boats operated by fish traders visit

these grounds for buying catches off these fishermen. Fishing operations in these

grounds end about the middle csf February.

In order to have a fish harbour in East Pakistan, a survey was completed by

Nils Jangaard and Harald Fibiger, two experts assigned to Pakistan in 1952-53 by

F.A.O.1 They toured extensively the inland and marine areas of E. Pakistan and

finally recommended that it will not be practical to design a fish harbour on the

lines of the Karachi Fish Harbour as the conditions are quite different and it is

not possible to construct any permanent harbour owing to the change in the course

of the rivers and the silting of the foreshore. They suggested a small larding

jetty with cold storage, ice plant and a small market for Chittagong and a similar

project for Khulna. For other places floating jetties have been recommended.

Action has already been taken on the recommendations of the experts, details are

under preparation.

(ii) Estuarine Areas

In the estuarine areas no landing facilities are found. The fish are landed

on the foreshore or kept in live cages (cars) and sold at the local markets. In

the winter months hilsa fishing takes place in the river mouths between Dubla

Island and Baleshwar River. The fish are bought by the Khulna fish merchants

1 Qureshi, M.R., Pakistan's Fisheries, 1961.



either on the flailing grounds by direct transfer of the fish from the fishing

boats to carriers, or at collection centres on the foreshore and carried to Khulna

in transport boats (carriers). It is possible to establish landing and packing

centres nearly everywhere in the area, but as the river banks in most places are

unstable and the tidal variation is normally up to 10 ft. in the coastal area

decreasing with the distance from the coast (in Khulna, for instance, the variation

is only approximately 3 feet), it is not advisable to make any fixed constructions

such as quays and docks. The most suitable construction -would be on the lines of

the pontoon jetties used by the Joint Steamer Companies, which are kept intact and

operated throughout the year even in the biggest rivers in the deltaic area. As

the fishing appeal's to be more or less seasonul and the river banks shift from

time to time, it ±3 an obvious additional adVintage to use floating constructions

which can be shifted from place to place according to need and circumstances. The

pontoons should be made of 3mall standard units which could be Hiked in different

numbers according to the need, and would be suitable not only in the eatuarine area,

but also in the inland waterways •

(iii) Inland Area

Except for the landing places established by the Joint Steamer Companies,

harbour and landing facilities in the whole area were found to be negligible and

nearly all landings are carried out by unloading directly on the foreshore. In a

few places, however, steps have been taken to facilitate fish landing, as for

instance in Bhag&ykul, where a very good and efficient, although improvised, fish

landing jetty has been constructed of a large country boat forming a floating

bridgehead with a simple bamboo construction making the land connection. The fish

are landed directly from the fishing boats and immediately packed and iced aboard

the country boat, in boxes which are then carried to the steamer station close by,
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and shipped. This is a good and cheap solution and the method is suitable and

adequate almost anywhere in the inland waters where fish landing is not on a

larger scale. In Kuliachar, the unloading takes place directly on the foreshore,

where also the wholesale market is situated. In many places the fish market is

far away from the actual landing place.

The writer suggests the deepending csf these extensive creeks occurring from

Chittagong to cox's Bazar. If these are made navigable fishing which at present

is confined to five months only, can be carried out throughout the year.

Reviewing the fishing centres of the East Coast we ax*e forced to admit that

the West Coast is better endowed by Nature to carry out vast marine operations

when compared to the East coast. Besides, the West Coast fishing settlements have

greater permanency,^" and can with careful planning and financial assistance reach

"port" 3tatus. The same cannot be said of the East Coast operational bases.

None of the few fishing centres discussed (which are all islands), can ever become

anything greater than permanent fishing settlements with some modern amenities.

Another feature of the East Coast in direct contrast to the West Coast is the

hospitable hinterland - a land of lush green - on which dwell one of the densest

population of the World. Here the multitudes of men, have forced the human atten¬

tion to seek a livelihood from the sea. Agricultural position is hardly satis¬

factory and the dense population makes the burden on home resources worse. Pi3h,

therefore, forms the leading article of food with a population that is economically

hard pressed and despite handicaps people are willing to reap a harvest from the

sea.

(b) coastal Morphology

Those concerned with the fundamentals of location, and particularly with

1 Infra, pp. 57 and 58.



accessibility, shelter and depth, will find the analysis of tho two modem autliors

(Shepard and Emery)"*" very rewarding. So the writer wishes to include coastal

morphology to help her towards a better understanding of the ficheiy sites and

thus enable her to appreciate their difficulties and suggest improvements.

The coastlines of a country are the joint product of epigone and hypogene

agents, A highly indented coastline is generally due to subsidence, while a

recently elevated coast is fronted by level plains or platforms, cliffs and raised

beaches.

In old lands, which have not undergone recent alteration of level, mary of

the features are the result of the combined jnarine and subaerial erosion.

The present shape and morphology of the Pakistan coast is the history of the

life-giving rivers of India and Pakistan, lie Indus and the Ganges-Brahmaputra.

These northern river's, rising in the Himalayas, receive plentiful supplies of

summer rain. Their plain courses have wide meandering valleys and enter the sea

as outbuilding delta streams branching into numerous alow-flowing distributaries.

The courses of these rivers have undergone great alterations producing correspond-
2

ing changes on the coastlines.

The coastline in front of the deltas of the Indus and lie Ganges is emergent

and greatly changeable owing to the constant struggle between the seaward growth of

the delta and the erosion of lie waves, the formation of lagoons, lakes and sand¬

bars. Extensive mangrove swamps are a feature cf these coasts. If fishing ports

are to be located here, they have to be either far enough upstream to avoid main

tidal influences or especially where there is the usual river bar on the nearest

hard ground of the seashore adjacent to the anastomosing brandies of the estuaries.

1 Shepard, P.P. (1939) Near-shore sediments, p. 219-229» in: Recent Marine
Sediments, A Symposium, Amer. Assn. Petrol. Gaol., 736 pp. Tulsa.
Shepard, P.P., & Emery, K.O., (1941) Submarine Topography off the California
Coast: canyons & tectonic interpretations, Geol. Soc. Amer., Spec. Paper, No. 31.

2 For details refer to W&dia*s "Geology of India".



In either case it will become increasingly difficult to keep the bars open and

vessels attempting to cross the bars will be gravely endangered. The eastern sea

face of the delta of the East coast - all along the Sunderbans to Noakhali - is

changing at a rapid rate by the formation of new ground and new islands.

Associated with the presence of numerous rivers opening into the Bay of Bengal,

it has been estimated that the seaward edge of the continental shelf at the head

of this Bay is steadily moving southwards at a rate of one mile in forty years."''
Similarly it is estimated that the delta of the river Indus on the West coast is

growing every year, the discharge of solid matter being 217 million cubic yards
2

per year. Prom old maps of sind it is found that the delta has grown in size

considerably during late historic times and that the river has swung from the

Gulf of Carabay in the south-east to Cape Monze in the north-west, freauently

changing the character of the coastline.

The coast of Sind forms part of the "plain of marine denudation", with the

sea hardly a few fathoms deep. Besides, local alterations of level have been

noticed in several parts of the "West coast. In Sind a number of oyster-banks
3have been raised several feet above high-water mark denoting recent emergence.

Blanford considered the Makran coast of Baluchistan to be largely shaped by

an east-west fault just as other geologists believe the West coast of India to be

formed by a north-south scarp faulting. It is due to this that the coast is more

or less uniform with few bays and backwaters at any significance. There occur on

this coast, groups of small and large cones of dried mud from which eject hydro-
4

carbon gasses and muddy saline water. Due to the dryness of the climate in the

Mekran coast, some are nearly 300 feet high. The great majority of mud islands

are associated with a very gentle flow of muddy water but in exceptional, cases the

1 Field Sciences cf India, p. 29.
2 Qureshi, M.R., Pakistan's Fisheries, 1961.
3 Wadia, Geology of India, p. 48.
4 Ibid, p. 40.
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mud-volcanoes are subject to occasional outbursts csf great violence.

The Chittagong hill tracts in East Pakistan is the only hilly area and lends

a welcome geographical variety to the scene which is dominated by rode plains and

large rivers. This tract appears to consist of a sub-stratum of Tertiary rocks,

which v,«re covered to a considerable extent by later alluvial deposits. This

strata exposed to a warping movement caused it to buckle up into a number of

parallel anticlines running from north to south.Consequently to the wast of

this main mass of hills, a few ranges run in a south-easterly direction parallel

with each other along the Bay coastline of the Chittagong district. In the south,

near Cox's Bf-zsr and Teknaf, the hills form precipitous cliffs along the sea.

In view of the above considerations, the writer proposes to divide the West

coast into three and East coast into two discrete regions.

West Coast

1. Mekran Coast: structurally a scarp fault coast with very narrow continental

shelf. It has more or less permanency of fishing site,

2. Karachi Coast: innumerable shallow creeks provide shelter and protection to

fishing boats and has semi-permanent sites,

3. Bind Coast: mangrove 3wamps and shifting channels make these the most

unfavourable area for fishing operational bases.

East Coast

1, Sunderbans: the swampy forests make these a very undesirable site for

fishing harbours,

2, Chittagong and The rocky nature exf coast afford permanent sites with the
Cox's Bazar coast: «... , , , _ .,fishing grounds of Kalidaha extremely dose to it.

(c) sub-marine Morphology and Bottom Conaitions

Both the sea-boards of Pakistan have a narrow submarine ledge or platiorm,

1 Ahmed, Nafis, An Economic Geography of East Pakistan.
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the "plain of marine denudation", where the sea is very shallow, the soundings

being much less then lQO fathoms. From these low shelving plains the sea-bed

suddenly deepens, both towards the Bay of Bengal and the Arabian Sea, to a mean

depth of 2000 fathoms in the former and 3000 fathoms in the latter sea.1 The

seas are not of any great geological antiquity, both having originated in the

earth-movements of the Cretaceous or early Tertiary times as bays or aims of the

Indian Ocean overspreading foundered areas of a large southern continent,

(Gondwanaland), which, in the Mesosoic ages, connected India with Africa and with
2

Australia. Both these seas had long inlets or gulfs penetrating far to the

north during the Cretaceous and Eocene - in the case of the former sea, to Assam

(this Assam gulf ran parallel with the Burma gulf of the same sea), and in the case
3

of the Arabian Sea to north Punjab and beyond to Simla.

India forms a triangle of land thrusting southwards into the Indian Ocean,

dividing its northern area into two parts, the Bay of Bengal on the east and the

Arabian Sea on the west. The floor c£ the Arabian Sea, for the major part, con¬

sists of a deep seas plain.^ But it can be distinguished into two broad basins

separated ly submarine ridges. The double Murray-Carlsberg Ridge foims the main

line of partition. From the southern oceanic expanse, these basins are fairly
5

well markd off by the Mauritius Chagos and Laccadive branches. Fig. 34.

Running fbm north to south down the Bay of Bengal is a submarine ridge, the

Carpenters Ridge, to the east of which lies the Andaman-Nicobar islands, the

western lrnit of the Andaman Sea.

1 Sverdup et al, The Oceans.
2 FieldSciences of India, pp. 17 - 19.

3 Wadi; Geology of India, p. 309.

4 Fiebsciences of India, p. 22.

5. Ibid
6 Ibid

Is. — _ _ * r



The recent researches on the submarine topography of the Arabian Sea, con¬

ducted by the Murray Expedition of 1933-34, have revealed some interesting facts.

These have shown that there are intermittent submerged ridges, 10,000 feet high,
1

sane 6o miles from the Mekran coast and parallel with it. Two parallel ridges,

separated by a deep rift valley, 2000 fathoms below the surface of the sea start¬

ing from Karachi extend up to the Gulf of Oman. The axes of these ridges are in

tectonic continuation with the Kirthar range of sind. The Murray Ridge is the

name given to the innermost of these. There are two or three such submarine

ranges parallel to each other and with the Mekran coast which also seem in struc¬

tural continuation with the Kirthar and other sind ranges. Pig. 35.

The topography of the bottom of the Bay of Bengal is extremely simple. It

slopes smoothly from the Ganges Delta towards the Indian Ocean deeps in a wide

plain with a uniform gradient, quite unlike the Arabian Sea floor broken by

numerous submerged ridges and island crest3. The coastal shelf broadens consider¬

ably and shallows to the south of the Ganges delta, because of the heavy alluvial

deposits of the Ganges and the Brahmaputra.

There are two submarine gullies to be found one each in front cf the deltas of
2

the Indus and the Ganges-Brahmaputra. Opposite the Indus delta lies the "swatch

of no ground" where the sea becomes abrtptly deep immediately after the very shallow

coast which slopes gradually outwards, the 100 fathom line being situated about

60 miles away. This swatch cuts through the edge of the continental shelf at a

depth of 30 metres at first but later reaches a depth of about 1,134 metres with
3

walls of the gullies rising up to a depth of 200 metres* The gulley off the

mouths of the Ganges also commences at a depth of about 30 metres cutting through

the edge of the continental shelf reaches a depth of about 1,100 metres,^" at its

mouth.

1 Scientific Reports of the John Murray Expedition, 1933-34.
2 Field Sciences of India, p. 26.
3 Ibid.
4. Ibid.
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Hydrologically the Bay of Bengal and the Arabian Sea present substantially

different features and a careful study and interpretation of these differences

might well explain the euoxmous disparity in f ish production between the western

and eastern coasts of Pakistan, the former contributing to more than two thirds

of the total.1 The Bay of Bengal waters are generally less saline owing to the
2

influence of the large rivers that empty into it. The eastern coast is also
3

characterised by a well-developed estuarine fauna. On the other hand the salin¬

ity of the Arabian Sea waters is distinctly higher and the waters generally are of

oceanic character.^ Owing probably to the upwelling of deeper waters to the

surface, the vertical mixing facilitated by the Carlesberg arid Murray ridges and

the turbulence resulting from strong 3.W. monsoon winds, the Arabian sea waters
5

appear to be richer in nutrients having extensive areas of high productivity.

At the present time we still know practically nothing of the character of the

rocks that form the floor of the Indian Ocean. overlying these rocks are the

muds and oozes that have been gradually deposited ever since the ocean first came

into existence. These deposits are derived from several sources, namely

(i) Mud and other detritus brought down by rivers.

(ii) The products of marine erosion on the coasts and the breaking up by wave

action of the continental margin together with remains of animal and plant

organisms.

(iii) Volcanic lava and ash thrown by submarine volcanoes.

(iv) The remains of pelagic and other marine organisms such as Diatoms, Fora-

minifera, etc.

The exploratory survey carried out by the Department of Fisheries from

September, 1955$ to May, 1958, on the West coast of Pakistan reveal that the sea

1 An Analytical Review of "Fisheries Statistics for East Pakistan" (Prepared by
Planning and Development Department of E. Pakistan), Govt, of Pakistan, March 1965.

2 Supra p. 17.
3 Supra p. 29.
4 Supra pp. 18 and 19.
5 Infra p. 103•
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bed is predominantly muddy on the Sind coast with sandy patches here and there,

rocky on the Mekran coast from the mouth of the Hub river with occasional patches

of coral and underwater rocks.1 This is, in fact, the terrigenous mud poured at

the head of the Arabian Sea by the Indus, Narbada and the Tigris and Euphrates of

the Persian Gulf. Similarly much of the sea floor of the Bay of Bengal is

covered with terrigenous muds.

Submarine scouring carries materials away from the estuaries and surf zone

and deposits them over the continental shelf and slope. Turbulence is extremely

valuable in stirring bottom deposits causing nutrients generated by bacteriological

processes to be liberated and swept upwards. Undoubtedly, measurements of the

transparency of such sea water indicate great variability in light penetration
2

due to turbidity suspension of particles.

Frequently turbulenoe in the sea over the continental shelf is generated by

strong winds. Tropical cyclones affect the coast. This is especially the case

in East Pakistan where cyclones pay a yearly visit.

The passage cf these storms has a direct and indirect effect on the fisher¬

ies, for storms and heavy swell cannot only keep fishing vessels in port but also

can have a more fundamental result in agitating bottom deposits considerably to

depths of 40 fathoms and disturbances of lesser order to greater depths on the

slope. The re-exposure of bottom deposits in which aerobic or anaerobic decom¬

position of organic detritus has occurred will surely release new supplies of

nutrients. In the ecological cycle, this process will ultimately affect fishing

conditions to a vital degree.

1 Report on the Exploratory Fishing on the Coast of west Pakistan, i960.
2 Oceanological Researches X Section of IGY Program (Oceanology) No. 4,
"Optical properties of the main water masses in the northern Indian Ocean" by
V.M. Pavlov, pp. 44 - 49 •



CHAPTER III

The Productivity of Pakistan raters

(a) Marine

It is well known that the occurrence of marine fish in any abundance is

ultimately dependent on a more or less complex chain of ecological relationships.

Marine micro organisms particularly bacteria, phyto-plankton and zoo-plankton

require certain nutrient chemicals for their metabolic processes. Again, the

number of plankton species and their abundance and distribution play quite a vital

role in the occurrence of plankton-consuming usually pelagic species of fish.

Even viaere these pelagic fish are not of commercial significance themselves, they

may well be important food sources for commercially valuable species.

"The sustenance for all life depends directly or indirectly on the availability

of plant nutrients. The original source of nutrients entering the marine environ¬

ment is provided by river waters bearing sediments, organic matter and dissolved

chemicals. In the sea there is a cyclical regeneration of nutrient substances

so that 'fertility* levels tend to remain stable or increase slightly with the
1

passage of time."

"Same experiments by Everest prove that the Ganges conveys annually to the

Bay of Bengal, at a conservative estimate, more than 356,000,OCX) tons of sand and

clay - an average of over 900,000 tons of silt a day, ..... The solid matter sus¬

pended in the Indus waters and discharged below Hyderabad in Sind is roughly

estimated at 1,000,000 tons daily. The Brahmaputra carries down more silt than

the Indus or Ganges analyses of average samples of river water shew that

the amounts of salts, e.g. sulphate and carbonate of calcium, silica, and the salts

1 Ritteriberg, S.C., Emery, K.O., and Orr, W.L. (1955) Regeneration of Nutrients
in sediments of Marine Basins, Deep-Sea Research, Vol. 3: 23-45.



of Na, Mg, Fe, etc., removed from the land to the sea in solution by a river such

as the Narbada or the Jhelum run into several millions of cubic feet per annum."1
This is in marked contrast to the conditions in a terrestrial environment.

Marine productivity in its biological sense means the rate of production of

organisms in sea water. This productivity is considered lower in the warmer

water masses than in the cooler temperate masses. It cannot be too much stressed

that the seasonal and year to year variations in oceanographical conditions cause

oscillations cf relative abundance and paucity of nutrient minerals in the various

layers of sea water. This further impinges on the productivity of planktonic

life and ultimately on the abundance and form of the higher marine fauna.

In the final analysis, the range and level of commercial fisheries in Pakistan

depend on the fertility of the seas. Prevailing oceanographieal and submarine

topographical conditions as discussed in previous chapters, contribute as much to

the degree of this fertility as the array of derivative and interacting physical

phenomena such as trophic levels and solar insolation, which together determine

the degree of photosynthesis in marine plants and thus the production of chloro¬

phyll. Moreover, fluviatile hydrology and bacterial action in bottom deposits

which add their components of nutrient minerals to coastal waters and neritic
2

deposits are also vital in determining the general level of fertility.

Riley demonstrates that rno3t regeneration of nutrients takes place near the

surface, but some is known to occur in deeper waters and within bottom sediments.^
(i) The Sources of Nutrients. Marine biologists have long recognised the

critical nature of nutrient balance in the sea in regard to its effects on marine

life. "Every animal in the sea derives its food directly or Indirectly from

plants which themselves depend on an adequate supply cf nutrients and sunli^it, a

1 Wadia, d»N«, Geology of India, p. 53.
2 Riley, G.A. (1951) Oxygen, Phosphate and Nitrate in the Atlantic Ocean, Bingham
Oceanogr. Coll. Bull. 13: 1 - 126, quoted Rittenberg et al, op. cit. p.l (chapter 3$,

3 Orr, A.P. (1933) Physical and Chemical Conditions in the Sea in the Neighbour¬
hood of the Great Barrier Reef., Bri. Mus. Nat, Hist. Grt. Barrier Reef Expedition
1928-25, 29 Sc. Repts.



suitable physical environment and a suitable balance between the consumption of
1

plants and new production."

Compounds of potassium, phosphorous and nitrogen are important to the growth

of marine plants, ju3t as they are to terrestrial plants. Potassium as well as

ions of sodium, magnesium, chlorine, bromine and sulphate are present in sea-

water in excess of biotic requirements, but shortages of phosphorous and nitrogen

may inhibit plant growth. Certain trace elements such as iron and manganese are

also believed to be important growth-inducing factors, although at the present
2

time nothing is known of their operation in Pakistani waters.

Systematic studies on the distribution and seasonal cycle of nutrient salts

in the Indian coastal waters have been undertaken in recent years at the Central

Marine Fisheries Research station, Mandapam, South India. The data reported in

Table 4 was collected between 1948 and 195.3 at selected inshore stations in the

Arabian Sea (West coast - off Calicut) and in the Bay of Bengal (last coast -

off Madras City and Mandapam).3 These tables give the average monthly concen¬

trations of the nutrient salts - phosphates and nitrates. The annual ranges of

phosphates and nitrates in English Channel have been included to serve as a basis

for comparison.

1 Cooper, L.H.N., (1937), The Nutrient Balance in the Sea, Research 1: 242-247,
p. 242.

2 Harvey, H.W., (1945), Recent Advances in the Chemistry & Biology of Sea Water,
Cambridge.
Ketchum, B.H., Corwin, N., Keen, D.J., (1955), The Significance of Organic
Phosphorous Determinations in the Ocean Waters, Deep-sea Res. 2: 172-181.

3 Panikkar, N.K., Jayaram, R., 1953, Proc. 8th Pacific Sc. Conf. pp. 1118-1119.
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Table 4

Average Monthly Values for Phosphates and nitrates

expressed aa UG - AT P/L and N/L

Off Madras
City

1948-49

Bay of Bengal
Off Man. 1950-53

(Pa31c Bay)

Off Mand.
G. of Manaai

1951-53

Arabian Sea
Off Calicut

1951-53

English Chan.
Wint. Sum.
Max.In Min. in
diff. diff.

Phos. Nitr. Phos. iiitr. fhos. Kttxv Phoa . Nitr. Siair Elf!-
Jan. 0.50 2.0 0.20 2.9 0.20 4.0 0.48 5.6 0.47 0.02

Feb. 0.40 1.1 0.22 3.2 0.21 3.2 0.40 8.3 to to

Mar. 0.36 3.2 0.24 3.1 0.18 3.5 0.40 4.8 0.70 0.10

Apr. 0.40 2.0 0.18 3.2 0.18 3.3 0.41 3.4 (Harvey 1945)1
May

June

0.45

1.00

Data
not

0.18

0.26

2.4

2.0

0.17

0.25

2.9

3.7

0.70

0.89

16.3

10.6 Nitrate

July 0.90 8.6 0.23 2.5 0.17 3.2 I.06 15.5 6.0 to 0.0

Aug. 1.05 4.6 0.23 2.6 0.17 3.3 0.84 10.6 7.0

Sept. o.7o 2.8 0.22 2.1 0.21 3.8 0.85 2.4

Oct. 0.48 3.0 0.18 2.7 0.21 3.4 0.72 3.5 (Harvey 1945)

Nov. 0.35 2.6 0.20 3.0 0.23 3.8 0.64 0.5

Dec. 0.30 1.8 0.15 2.9 0.18 4.4 0.53 2.8

1
Harvey, H.W., 1945: Recent Advances in the Chemistry and Biology of

Sea water, Carnb. University Press: 1 - 164.

It will be seen from this table -that there are considerable variations in the

distribution of nutrient salts in the waters of the two coasts and also in different



areas of the same coast. In the waters of the Arabian Sea and in the Bay of

Bengal off Madras City the phosphates occur in very high concentrations.

Distinct seasonal cycles of phosphates have been observed in the inshore waters

of the Arabian Sea* In this latter area, the phosphate values are very high

during the period of the south-west monsoons, May to September. The nitrates

are also high during the same period. It may thus be noted that during the

south-west monsoon, the surface waters off the West coast are replenished with

nutrient salts to a considerable extent, The rate of replenishment also seems

to be quite hi^i. If we conform this replenishment with the hydrological back¬

ground of the area we can paint a fairly comprehensive picture as to what happens.

Although inf armaticn on the water masses forming the Indian Ocean is by no

means complete, the general ideas have been well summarised by Sverdrup et al

(1943)The waters include three distinct components, vis., the Indian Eq.

water, the Indian Central water and, running between the depths of the above two,

the Deep waters of the Indian Ocean which is continuous with the Antarctic bottom
2

waters. The latter drifts into the Indian Ocean in a few distinct regions, a

tongue of it proceeding in the direction east cf Madagascar and grazing the

Seyohe lie^Mauritius bank, the second moving in the direction of tte Carlsberg

submarine ridge and a third forming an arc converging on the southern part of India

and Ceylon in a south-easterly direction, but later going round Ceylon, one branch

going westward in the direction of the Laccadive-Msldine Archipelagos and the other
3

entering the Bay cf Bengal. High salinity waters from the Red pea enter the

western part cf the Arabian sea and generally the salinity cf the Arabian Sea is

higher- than that of the Bay of Bengal, the latter also being substantially

influenced by the large volumes of fresh water brought down by the numerous rivers.^*"

1 Sverdrup et al, op. cit. pp. 690-697,
2 Supra, p.26,27(chapter I).
3 Sewell, R.B.S., Field Sciences of India.
k Supra p. 28 (chapter I).
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It may generally be said that the waters cf the Arabian Sea, being part of the

Indian Ocean, are of an oceanic character while that of the Bay of Bengal are pre¬

dominantly of the estuarine type# The temperatures in both the seas generally

range from 25°C to 30°G, with values betvreen 21° and 23°G during the monsoon

months in some areas near the coast. Annual araptitude is normally within 2° - 3°C
in the Bay of Bengal and 3° - 5°G in the Arabian Sea."1'

It has been indicated from the results of the John Murray Expedition that the

influence of the bottom Antarctic waters vjhich cane to the surface when these

waters strike the submarine ridges of the Carlsberg Murray, is most marked in

increasing the productivity of the surface waters. In this the general oceanic

concept that deep moving waters come to the surface when confronted with submarine

ridges is employed as an explanation of these rich areas in the Arabian Sea.

A comparison of the values of nutrient 3alts in the waters of the Arabian Sea

with the range of concentrations reported for the waters cf the English Channel

shows that the total turnover of nutrient salts in the former area is somewhat

higher than in the latter. If conditions 3uch as temperature, light intensity,

etc., are favourable, as is usually the case in tropical waters, the total produc¬

tion of organic matter per unit area would appear to be higher in the waters of tire

Arabian Sea than in the English channel. Although much more data is necessary,

it seems safe to conclude that the production is at least of about the same order

as is observed in most temperate waters.

Marine biologists consider oxygen in solution a3 one cf the most important

ingredients of the sea-water. This oxygen which is derived from the surface,

partly by direct solution from the atmosphere in the uppermost water layer and

partly by the action of the "chlorophyl-bearing phyto-plankton" accepts radiant

energy to carry out the process of photo-synthesis, building up certain simple

1 Supra p. 16 (chapter l).



chemicals, such as nitrates and phosphates, into their body tissues and setting

free oxygen that is at once dissolved in the water. ^ Clearly this process can

only be carried out in the extreme upper levels, since the depth to which light

can penetrate the sea water is very limited. Correlated with this are the

observations made by Sewell (1937) that there is a fair supply at oxygen in the

upper levels of the oceans round India and Pakistan but it diminishes rapidly with

depth. At a depth cf about 100 metres there is usually less than 1.0 cc. of

oxygen per litre of water and at 800 to 1,000 metres the concentration is less
2than 0.1 cc. Below this minimum, there is an increase until in the deepest

depths tlie amount present may be as much as 2.5 to 2.75 cc. per litre."* This

increase in the bottom levels is attributed, to the presence of the Antarctic

bottcrn water which is relatively high oxygen.^4"
The most recent work done an the hydro chemistry of the Arabian Sea reveals

that "the Arabian water mass located northward from 10° - 8° S. i3 characterised

5 6
by the layer of oxygen minimum ..... and by high productivity". Neyman states

that the sub surface minimum of dissolved oxygen is one of the peculiarities of

hydrologlcal conditions of the Arabian Sea. According to him there are in

certain periods oxygen minimum near the coast of Hindustan which loads to the mass

los3 of fish to the so called "emaciations" • The main reasons, put forward by

him, of formation of such a minimum lie in the climatic and hydrological peculiar¬

ities of the regions cf formation of deep water, and also in a high intensification

of biological and chemical processes in the Arabian Sea. Driven by the wind,

currents occurring near the western coast of Hindustan lead to an increase of oxygen

minimum during winter monsoon. This does not necessarily mean that the plankton

1 Field Sciences of India, p. 36.
2 Ibid.
3 Ibid.
4 Supra p. 26 (chapter I).
5 ilokiyerskaya, y.V. (1961) Seme Peculiarities of Hydro chemistry in the Northern
Indian Ocean, Oceanolog. Res. Articles, I.G.Y. Program (Oceanology), Aca. Sc.
U.S.S.R., Moscow. Vol. 4, pp. 50-60.

6 Neyman, V.G. (l96l) Factors conditioning the oxygen minimum in the subsurface
3ea* 0ceancilc&Res--koalas, LOX. Program (Oceandlogy), Aca. 3c. ItiiR^Mosccv/,



wealth of this region is insignificant, on the contrary great quantities at

plankton have been observed in the surface waters of the Arabian regions in the

'winter monsoons during the cruise of r/v Vltyaa.^
All nutrient salts are either introduced into the coastal waters by stream

2
discharge or by regeneration in situ in surface waters or neritic deposits.

The phosphates and nitrates present in the surface waters are utilised by the

plants which subsequently passes into the bodies of the animals that feed on the

plants, end in this way the supply of these salts at the surface will gradually

be depleted.^ The carcases of the animals and plants that die sink to the

bottom where by bacterial or some similar action the nitrates and phosphates are

again set free and consequently the bottom water will gradually become more and

more rich in these salt3*^" The replenishment of the surface and upper levels can

thus only be brought about by on upwelling of bottom water towards the surface,
5

.According to Sev/sll it appears that there is in these open waters of the Indian

seas evidence of the effect at the "change over" that takes place between the

surface-water and the water of a deeper stratum as a result of the evaporation and

consequence increase in salinity of the surface water. The vertical currents

sat up result in the appearance an the surface of water, that has come frem some

depth below.

Helland Hansen and Hansen (1909)^ have pointed out, when summing up their

observations on the mid-water strata cf the Norwegian sea, that an Increase in the

1 Infra p.103.
2 Graham, M., sea Fisheries, p. 88,
3 Harvey, E.W. (1928), Biological chemistry & physics of sea water, Cambridge,
4 Ibid.

5 Sewell, R.B.S., (1925), Mem, of Asia. soe. of Beng. Vol. IX, Pert V, pp. 250-231.
6 HoLland Hanson, B. and Hansen, F. (1909) "The Norwegian sea", Report on
Norwegian Fishery and Marine Investigations, Vol. II, No. 2, p. 105, p. 98 et seq.
and footnote, Christiana.



lateral movement of the surface strata of the sea will tend to stretch these

3trata and so to cause a diminution of their thickness, supposing the affected

stratum to he the surface-layer, any thinning of this owing to increased movement

"by reason cxf an increased wind-force, will cause the deeper stratum to approach

nearer the surface, Then the waves, the heights of which will be simultaneously

increased, will become very effective and. will bring about the deeper stratum to

actually mix with the surface water. Sswell has correlated the above findings

with conditions in the Indian seas. The force of the monsoon wind3 vhich affect

the Arabian Sea and the Bay of Ben,gal actually do "sat up .an increased admixture

of the surface-water and that lying at some depth"

Study of hydrodynamics has shown that under the influence of a strong wind,

the south—77331 monsoon, the water of the sea-surface is swept in the northern

hemisphere, not in the direction in which the wind is blowing but at an angle to
2

tire right of this; tire south-west monsoons, which blow more or less parallel to

the Arabian and Makran coasts will, therefore, drive the water away from the land

and cause deep water to well up to the surface to take its place. Due to this

replenishment of the nutrient salts in these areas, we find that the amount of

plankton present in the upper levels is particularly rich.*^
In the tropics, rainfall, especially that which occurs during thunderstorms,

is a further source cf supply of nitrogen in addition to the above .supply of

nitrates from the bottom water. "During such storm® the electrical discharge in

1 sewe11, R.B.S., (1929), Mesa. Asia. Soc. of Beng. Vol. II, part 9, pp. 296-263.
2 Ilidaka, K., "A contribution to the theory of upwalling and coastal currents.
(1993) • Pi'oc. of the 8th Pacific Science Conference of pac. Sc. Assocn., Vol.Ill,
P. 997, published 1998.

3 Bogorov, V.G., Vinogradov, M. Ye. (1961) "Certain Peculiarities of the plankton
Bioaaso Distribution in the Surface Waters of the Indian Ocean in . inter 1999/60",
Cceanolog. Res. Articles, I.C.Y, Program (Oceanology) Aca. Sc. U.S.S.R., Moscow,
Vol. 4, pp. 66-71.

4 Field Sciences of India (1937), P« 37.
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the lightning causes the formation of nitric acid and this is carried down in the

raini^ Estimation figures show that "as much as 5 tens of this acid is formed

annually over every square mile of India". Much of this acid obviously fails

directly into the sea; but a great deal must also be poured into it by the great

rivers so raising the nitrogen content of these waters.

As the summer months progress, however, the water mass most naturally become

layered and stable. Now levels of phosphate availability may then persist for

longer periods. In this phase, indeed, the limited phytoplankton consumption of

phosphate must be balanced by subsurface regeneration through the decomposition of
3

organic detritus sinking gradually to the bottom. As a consequence the stable

upper layers become more rapidly depleted of their phosphate store and this can

only be restored by vertical mixing or turbulence which is frequent in summer

during the monsoonal periods of high wind, when phosphates accumulated from de¬

composing debris is brought to the surface.^" Thus these summer storms have an

important bearing on the plankton productivity and the dependent fisheries in

Pakistan.

The many large rivers of Pakistan and India are also carriers of mineral
5

salts that are beneficial to the growth of diatoms.

1 Ibid.
2 Ibid.

3 Supra p. 70.
4 "Strong winds blowing shoreward bring in the surface waters to the shore.

The temporary rise causes a returning under-current Tshich rises again with the
nutrients when blown inward after reaching some distance from the shore."
Dr. A.C. Hardy, Symposium on productivity in temp, and trop. waters, p. 1083,
(1953).

5 Supra pp. 63, 64.
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Recently, the concentration of dissolved organic carbon between 0 and 2000 m.

depth was measured along a section from 20°S. to 20 °N. in the western Indian

Ocean.''' Menzel points out that there is apparently no correlation between

primary production and the level of dissolved carbon in the euphotic zone here.

As emphasize! by the writer in Chapter I, Menzel also observes that the tempera¬

ture - salinity relationships is very pronounced in these waters and the distri¬

bution of Dissolved Organic Carbon is correlated with salinity.

The above considerations on the nutrient requirements of phytoplankton have

indicated broad relationships between physical conditions and various chemical

substances.

(ii) Bacterial Action in Bottom Deposits

Marine environments axe to a greater or lesser degree subject to bacterial

action, but "..... the cjxestion of whether there are sufficient bacteria in the

sea to bring about changes necessary for the release erf inorganic nutrients is
2

still an open one ....."•

Undoubtedly, the water immediately overlying the sediment surface, and the
3

interstitial water are nutrient-enriched where regeneration is active. But

interstitial water decreases downward as sediments become consolidated and void

space decreases in consequence. The interstitial water holds most of the nutrients

and never mingles with the bottom water unless the sediments are agitated. But

as consolidation drives interstitial water upwards, new layers of sediment are

added. The importance of tidal scour, bottom currents and internal surf is patent

in their function to release these pent-up nutrient sources. There is every

1 Menzel, D.W., "The Distribution of Dissolved Organic Carbon in the western
Indian Ocean", Deep-sea Research Vol. 2, pp. 737-765, 1964.

2 Waksman, S.A., Stokes, J., and Butler, R., (1937) "Relation of Bacteria to
Diatoms in Sea Water", J. Mar. Biol. Ass., U.K., 22: 359-374.

3 Rittenberg et al. (1955) op, cit. p. 31» (Chapter IV).
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reason to believe that these character!stio turbulent stirrings contribute sub¬

stantially to the total nutrient supply available in these waters. Seshappa

(1953)"*" discusses the effect of the south-west monsoons along the Malabar coast

and finds the surface water phosphate-enriched by the agitation of bottom muds in

this season.

As has been said previously, the basic guide to the productivity of the ocean

is to be found in the amount of nutrient salts, e.g., nitrates, phosphates, etc.,

that are found in the water; and these nutrient salts are largely derived from

the bacterial decomposition of decaying organic matter. This bacterial activity

in well marked in a zone of Indian waters at a depth of some 40-300 metres, depend-
2

ing on the locality and the season of the year.

According to Sewell, the peak amount of nitrate present in the upper waters

of the Arabian Sea, pig. 36, is as follows:-

Depth Stations Month

100-200m. 97, 99, 100 , 201, 102, 116, 117 and 118 December-January

150-300m. 127, 129, 130, 131, 132, 134 and 136 February-March

200-300m. 166, 167, 169, 171 and 173 April

"By the process of photosynthesis these nutrients are utilized and are built

up by the phytoplankton and other chlorophyl-bearing plants into organic substances

and the amount of nitrate in the upper stratun above 60 or so m. is usually rapidly

reduced in concentration. """* This photosynthetic zone extends downwards to the

1 Seshappa, G., (1953) Phosphate content of Mudbanks along the Malabar Coast,
Nature 171 (4351)J 526-527, London.

2 Sewell, R.3.S., (1953) "A note on the productivity of the waters of the
Northern Region of the Indian Ocean", Proc. Conf. 8th Paci. Sc. pp. 1139-1144.

3 Ibid p. 1139.
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compensation point. At this point the oxygen intake just balances the output by

photosynthesis. Prom the observations taken by the John-Murray Expedition,

1933-34, Gilson1 has shown that the productivity zone in the Arabian Sea sinks

during the calm weather between September and February by about 55®. and during

this period the amount of nitrate present at this depth fell from 290 to 30
3 3

mg.N/m , which indicates "a consumption of at least 200 rag.N/m" in a layer of
2 2

water 55m, thick and a production of algal material of 34,4 gnr/m~/day".

Gilson (1937)^ has also pointed out that at the lower limit of the photo-

synthetic zone there is abundant organic matter and since the growth of phytoplankton

is prevented by lack of light there will also be ample nitrate available, He may

therefore anticipate that "in areas where there is any considerable production of

plankton, the presence of nitrate-reducing bacteria would be reflected in a hi$i

nitrite concentration at this level" J* At most stations the peak of the nitrite-

concentration occurs at a level just below the zone of maximum productivity, and

it is specially prominent at levels at which a rapid change of density of the

sea-water, e.g., a thermocline, tends to hold up the sinking of organic particles.

This level in the majority cf the 'John Murray' observations varied between 30m.
5

and 150m. depths

Between lo and 20m. depth «• », .. ., .. •• 2 occasions

Between 30 and 40m* depth .. .. ,. .. .. », 8 occasions

Between 50 and 80m. depth ,. ». .. .. ,, ., 11 occasions

Between300 and35Cm. depth ,. .. .. .. .. ,. 9 occasions

At 200m. depth •• .. .. .. ,. .. 1 occasion.

1 Gilson, H.C., 1937, Chemical & Phy. Investigations, The Nitrogen Cycle, Sc.
Hep. John Murray Exped., 1933-34, II.

2 Ibid.

3 Gilson, H.C., 1937, op. cit. p. 65.
4 Gilson, op. cit. p. 65-66.
5 Sewell, (1953), op. cit. 114o.
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It is interesting to note that it is from the 150 arid 250m. depth that the

bulk of upwelling water is brought to the surface.^" Phenomenally high nitrite

concentrations were recorded between 150 and 600m. depth at stas. 61, 82, 8k, and
X

92 and at 1000m. depth at sta. 83, and Gilson tentatively suggests that this may
2

perhaps be connected with the azoic character of the sea-floor in this region.

Accompanying this high nitrite concentration it was found that the oxygen content

was remarkably low.^
(iii) The Nutrient Balance in the Trotdcs

Work on the productivity of the sea was initiated in temperate latitudes

where winter provides a fallow season.^" Phosphate nitrate and silicate build up

to the well-known winter maximum and during the following spring as the days get

longer and the sunlight stronger, are consumed by plants. This is a dominant

event, and has obscured the possible importance of regeneration and immediate and

repeated reuse of nutrients during the temperate sunnier. The rate of turnover of

nutrients, in the temperate zones in simmer and in the tropics always, does not

seem to have been established by chemical analysis yet which indicates that it is

very difficult. Consequently, a physical approach to the problem of turbulence

and light penetration such as that of Riley^ will seem more effective.

1 Sverdrup et al (1943)•
2 Along the eastern part of the 3. Arabian coast and in the Gulf of Oman a large
area of the sea bottom appears to be markedly inimical to animal life. The
bottom mud is strongLy impregnated with sulphuretted Hydrogen gas., Sewsll, R.B.3. ,

Sc. Rept. John Murray Exp. 1933-34, Vol 1, p. 5.
3 Supra p. 69 (chapterIII)«
4 Graham, M», op. cit. p. 88.
5 Riley, G.A., 1942, The relationship of vertical turbulence and spring diatom
flowering, Journ. Mar. Res. Vol. 5, PP» 67-87.

* station.



77.

In the tropics the conditions characteristic of the temperate spring never

occur"'", but in some areas near continental slopes fresh supplies of nutrients are
2

introduced by wind-induced upwelling of deep waters which may be seasonal. The

tropical waters which do not accumulate nutrients in the same manner as temperate

waters may not show major peaks but an even trend of production of life throughout

the year,'' Recent studies have, however, indicated that this concept can only be

accepted with many reservations because there are known areas of high productivity

in the tropical zone, where special physical factors may operate which bring the

nutrient laden bottom waters to the surface, Stxne of these exceptionally fertile

areas have been known to biologists for a long time, and fully confirmed in

recent years by the phenomenal progress in Tropical Tuna Fisheries.^"
Many planktonic plants can use ammonia instead of nitrate whilst some prefer

5it. Others can use organically bound phosphorus such as phytin and glycero-
g

phosphate.

Under tropical conditions therefore phosphate and nitrate need rarely be

generated. There will be plants on hand ready to use ammonia and organic com¬

pounds of phosphorus and nitrogen. Consequently determinations of inorganic

phosphate and nitrate may give a misleading picture of potential productivity.

1 Graham, M., op. cit. p. 88.
2 Sverdrup et al, op. cit. p. 696.
3 Field Sciences cf India, op. cit. p. 37.

4 Proceedings of 8th Pacific Science Congress, 1953* Vol. III.

5 Harvey, H.W., 1940, Nitrogen & Phosphorus required for the growth of phyto-
plankton, Journ. Mar. Biol. Ass. Vol. 24, pp. 115-123.

6 chu, S.P., 1946, Jour. Mar, Biol. Ass. vol. 26, pp. 285-295 (The utilization
of org. phosphorus).



Finally, it may be summed up that a knowledge of the distribution of

nutrient salts in any area is by it3elf insufficient for a proper assessment cf

organic production. The concentration of nutrient salts in a water mass at any

tine is only a momentary balance between their consumption by the phytoplankton

and their regeneration by the animals. "In comparing two different water masses,

a smaller average standing crop and a lower concentration of nutrient salts does

not necessarily mean a aue.ll production of organic matter, if other conditions

such as li^ht and temperature allow more rapid growth of the plants

The amount of nutrients in the productive sane is no doubt a measure of potential

production; but the actual fertility is determined more by the rate of replenish¬

ment of nutrients at this zone than by the actual concentration observed at a

2
particular time. It may, therefore, be seen that the assessment of organic

production in an environment does not laid itself to direct attack, several of

the factors enumerated above have to be considered before arriving at any estimate

of production. This task becomes more difficult in tropical waters vinere not

much system;.'.tic work has been done and hence much data is not available.

(b) Brackish and Estuarine Waters

There has been a common belief that the estuarine water need be considered

only as sea water diluted with fresh water, but recent work^ in different parts of

the world has shown that although conditions in these areas are saline, but

extremely variable, as they are liable to flooding during the rainy season and to

increase in salinities dining the summer months.

1 Harvey, H.W., 1945* .Recent Advances in the Chemistry and Biology of Sea water
Cambridge Univ. Press, pp. 1-64.

2 Ketchum, B.H., 1947* Biochemical Relations between Marine Organisms and their
Environment, Ecol. Fonogr. 17: 309-315*

3 Indo-Pacif ic Fisheries Council Proceedings, Sections II & III, (1950) •



79,

Wood points out that "in estuarine environments, it is the bottom which

controls the biology, whereas, in the marine environment the water is the dominant

factor".^ He goes on to describe how in the water phase of shallow estuaries

and in the inter-tidal zero, turbulence causes particles to be carried upwards

with the minute organisms absorbed on or lying in the surface zone of the bottom.

The effect of turbulence, which is greater on muddy than on sandy bottoms,

depends on the size of particles. The smaller particles being more absorptive

encourage greater biological activity, e.g. bacteria are far more numerous in

muds than in sands.

Muds can be divided into two groups - peaty muds of the mangrove swamps and

sulphide muds where both the colour and consistency are controlled by ferrous

sulphide. The former group oxidize slowly and the latter rapidly when exposed

to air. The majority of estuarine muds are a mixture of these two types in

various proportions.

"The principal elements which are required for the adequate growth of photo-

synthetic plants, i.e. algae and sea grasses are carbon, hydrogen, oxygen, sulphur,

nitrogen and phosphorus. Hydrogen and oxygen are, of course, ubiquitous. The

former is usually obtained from a reduced substance by enzyme or chemical activity,

and I think we may say that in the muds dehydrogenation is more frequent than

oxidation. Carbon is derived from carbon dioxide, which makes excess base a
S

useful measure of the characteristics of an estuarine environment. Sulphur in

its oxidized form is dissolved in sea water but is rapidly reduced to sulphide in

mud ..... Because of the activity of sulphur bacteria in the mud, sulphur dominates
2

the environment "

1 Proceedings of the 8th Pacific Science Congress of the pac, Scl. Ass. (1953)
Vol. IIIA pp. 1107-1110, published in 1957.
Wood, E.J.P., "Some considerations on Estuarine Productivity".

2 Wood, E.J.F., op. cit. p. Il09«
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As in marine so also in sstuarine productivity, nitrogen is one of the con¬

trolling factors. But so far no one knows bow sufficient nitrogen can be
1

maintained or supplied to fulfill the requirements of the bacteria and algae ,

Wood points out that nitrogen in the sea is fixed by Azotobacter, a purple sulphur

bacteria and certain strains of blue-green algae, but he can give no estimate of

the actual importance of nitrogen fixation in estuarine environment.

He also states that phosphorus is gradually deposited in the muds as calcium

and ferric phosphates, Marina bacteria, then attack the3© compounds, the former

very readily and. the latter leas readily but in significant amounts.

These processes and principals must also be found in the Pakistani estuarine

conditions. But as yet our knowledge of this environment which maintains very

important fisheries, is very limited. Obviously random fertilization of

estuaries and brackish waters to produce fish will not only prove costly but

wasteful. In consequence a thorough fundamental knowledge of the processes

involved is essential to economic husbandry.

(c) Freshwater

The inland waters of Pakistan are diverse as to their status ranging from a

small man-made pond to large lakes and rivers. The utilization of these bodies

of water far fish production car propagation is also varied from one kind to another.

The writer has classified the bodies of water into five categories in East and four
2in West Pakistan. This is a very general classification of inland waters and by

no means draws a definite line between each type, but it is believed to be

sufficient for the pursuit of the present discussion.

(i) Rivers and streams

Qui- countless rivers and streams all produce some kind of fish which are

1 Ibid.

2 Supra pp. 33-54 (Chapter I).
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caught by either fishermen or sportanglers.

The productivity of fish in rivers is hardly understood in Pakistan and in

many other countries for that matter, and scientific data to show the fact are

scarce and fragmentary in our country. There are several reasons which are

thought to be responsible for the difficulty of obtaining data. Some of these

may be briefed here. The fluctuation of water level, which is seen seasonally,

is a common phenomenon in our river. The fluctuation is also made by the

occasional but unavoidable visit of heavy rain storm (usually in summer and early

fall) which causes the big flood over the river basin."1 Also the construction

of the dam, varied in size and use, is highly responsible for the fact that

almost every appreciable river in the country lias been turned to an unnatural flow

of water.

To develop the fisheries intelligently and scientifically, survey of rivers

in relation to the fisheries is a necessity. With this aim in view a part of

the River Indus was surveyed from Kalabagh up to G-uzar Qureshi (i.e. boat bridge
2

on road to Dera Ghasi Khan) - a stretch of 250 miles - in 1944*

The Indus is an uncontrollable river; in winter it dwindles to a size of an

ordinary stream, but in suraaer as snow melts in the hills and monsoon rains com¬

mence, it becomes a vast stretch of water, expanding miles and miles in width.
3

The river changes its bed practically every year.

Khan1" points out tha.t fishing is mainly done in side streams, nallas, dhands

or in creeks of the river for the fishermen allege that during winter most of the

1 The quantity of water in rivers during the winter season is small - however,
between July and Sept. the melting snow and monsoon rains overflow the river bed
and flood the plains. In spite of protective dykes along the river, widespread
floods are a yearly expectation.

2 Khan, H», (1946), a Fishery 0urvey of R. Indus, Joum. Bom. Rat. Hist. Soc.
Vol. XLVI, pp. 529-535.

3 Supra p. 57 (chapter III).
4 Khan, H., op. cit. p. 550.
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fish are to be found in the creeks and side streams for the reasons that (i)

temperature of the river water in winter is cold while that of the creeks is warn

and water there is shallow, and that (ii) the creeks and dhands are full of food

and afford good feeding ground to the fish. Khan himself realises the truth of
1

this statement whan, he observes the conditions here. Record of temperature

and gascons contents show that air temperature ranges from 52 F. to 84%, and

water temperature from 5k%. to 68%. in the river while the dhands are decidedly

warmer having temperatures from 66%, to 72%. Dissolved oxygen varied from

4.5cc. per litre to 6.0500. per litre and Oo^ was 5»3o8 to 8.595oe. per litre in
the river and 2.275cc. p.L. to lQ«364cc. p.L. in the dhands end fixed Oo^ was
29.324 to 30.841oc. p.L. in the river and 25.281 to 35«644gc. p.L. in the dhands.

The water was alkaline with pH value of 8.0.

Khan also observes that the dhands have plenty of aquatic weeds as Chara and
2

Vallisneria and quite a number of Crustacea. The fishermen apeak the truth

when they say that the dhands are more productive for during the survey it was

observed that dhands were the spawning grounds of fish s.s numbers of fry were seen

in them. But these creeks and dh&nds are not permanent fixtures for they change

every year with the vagaries cf the flood snd are usually known by the name of the

village or town near which they are found.

This sample survey of the largest river of West Pakistan can serve to convey

to the reader an idea of what to expect of the other parts of this and the rivers

in the plain area cf Pakistan.

A few mountain streams of the north-west of Pakistan have been surveyed since

partition of which brief descriptions follow:-

1 Ibid.

2 Ibid.
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River Swat. The river Swat appears to be one of the suitable waters for trout.1
The principal tributaries of the river originate from the mountains of Usher and

Utroor and are named after them. After traversing a distance of nearly ten to
2

twelve miles both the streams meet at Kalsm and form the River swat. The water

of these streams is crystal clear and icy cold. It flows on gravel and stony

bed with great velocity. Aquatic insects are abundantly found under the stones

but the aquatic plants are fewer in number. Some portions of Utroor stream just

two miles below Utroor bridge are quiet and calm and is considered the most suit-
3

able for stocking and the natural breeding of trout.

Hussain*" was the first to survey the river swat from Mahi Dhand - -the source

to Landike - the custom barrier of the State. Pig. 38, i«lahi-i)hand as the name

implies, contains very large numbers of local fish. It is situated in the north¬

eastern side at the Ushu Valley at a distance of 23 miles from Kalam. The first

6 miles of the track is jeepable while the rest is simply a mule path. The

height of the dhand is 9»200 ft. above sea level, surrounded by the mountains of

the Usher Valley. This dhand is one sq, mile in area and is fed by Ush stream.

A sub-tributary along with a few other small seasonal nalas from the adjoining

hills also supplement the water supply. This blue sheet of calm water with an

average depth of 6 ft. with flat stone muddy and grassy bottom supports fauna and

flora and can be ideal for trout culture with a temperature ranging from 38°P. in

the morning to 40°P. in the evening.

1 Infra p. 112.
2 Waheed, A., "Report on Trout Culture in Swat", Proc. Conf. Fishery officers,
Govt, of West Pakistan, 1963, pp. 129-131.

3 Ibid.

4 Hussain, A., (i960) Survey of R. Swat, Jour. Agr. Pak. Vol. XI No. 2,
pp. 80-85.

5 Waheed, A., op. cit. p. 30.
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Huasaln1 s analysis of the river reveals that in parts per 300,000 the total

solids varied from 3*0 to 17.0, sodium bicarbonate from 2.5 to 16.1, sodium

chloride as 0.5, sodium sulphate from 0.4 to 0.5» calcium from 0.6 to 2.3 and

magnesium up to 1.0.^ These conditions are extremely suitable for trout

culture.^
Other nalahs and warm water springs have also been surveyed of which the

Dubair Nallah stands out for its piscicultural potentialities. It has crystal

clear icy cold water and enters R. Indus at Bela. Its temperature ranges bet¬

ween 34°P. to 54°F • and though it flows over a stoney bed throughout its 115

miles course, it has been observed to have an abundance of phyto-and zoo-plankton.

The Kaghan Valley is situated adjacent to Siran Valley in Tehsil Mansehra of

the district Hazara in north-west Pakistan. This beautiful valley with its

numerous snow covered towering peaks, thick forests and turbulent foaming streams

has great potentials for trout fishing.

A detailed survey cf the water right from Lolusar Lake to Balakot has been

carried out to assess the potentialities of water for fish production and the

introduction of trout

The main stream of river Kunhar from Balakot to Chitta Katha flows on gravel

bed with great velocity. But the portion from Chitta Katha to Batakundi is a

calm stretch of water and cjiite deep. The remaining part of the river up to

Lolusar Lake is also calm but shallow.

1 Hussain, a., op. cit. p. 82.
2 Ibid.

3 Waheed, A., op. cit. p. 30.
4 Hussain, A., (1959) Survey of Kunhar River, Kaghan Valley - Departmental
contribution.
Waheed, A., (1962) Trout culture in Kaghan Valley, Proc. Conf. Fishery Officers
pp. 61-64, Govt, of ¥• Pakistan (1961).
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Investigations reveal that this river is quite rich for fish food# The

temperature recorded ranges between 48°P. to 52°F. In ports per 100,000, the

total solids vary between 23#0 to 46.0J sodium bicarbonate from 12.4 to 23.5J

sodium chloride from 1.0 to 2.0; sodium sulphate from 4.0 to 26,2; calcium from

4.0 to 6.6 and magnesium from 0.4 to 2.8.'L
The Lalusar Lake - the source of the R. Kunhar - and Lake Saiful Maluke on

the eastern end of Noran at a distance of 5 miles - are excellent tourist attrac¬

tions for angling. Fig. 39.
2

Qureshi carried out extensive and intensive survey of the Chitral State so

that the piscicultural resources of this area could be ascertained.

Chitral State which comprises an area 4,500 sq. miles is situated in the

extreme northern frontiers of Pakistan and is bounded on the north by the Hindu

Kush Range, on the west by Radikhshan and Kafirist&n valley, on the south by the

Dir State and on the east by Gilgit. It consists of an irregular series of main

valleys for the most part, deep, narrow and tortuous, into which a varying number

of still deeper, narrower and more difficult ravines and glens pour -their torrent

waters. The main rivers and streams are Chitral, Mastuj, Bombret, Rhambir,

Mulkho, Lutkho and Shishi. Fig. 40 •

Investigations manifest that there are immense potentialities that can be

tapped for further augmentation.

River Chitral is the principal and widest river of the valley with a rather

muddy water, flowing over a bed of stones and sand with occasional patch of boulders
3

and enbanked on both sides by steep hills and rocks. This is formed by the

union of two large streams, viz., Lutkho and Mastuj which arising from the south¬

ern slopes of the Hindu Kush join each other lg- miles north of the town of Chitral.

1 Ibid.

2 Qureshi, M.I., (1962) Review of Piscicultural Resources of Chitral, Proc.
Conf. Fishery officers, Govt, of w. Pakistan, (1961), pp. 88-95.

3 Ibid.



The river Chitral is later joined by the Bombret and the Shishi rivers and ulti¬

mately flows out cf Chitral near Arandu to join the Kabul River.

The R. Chitral is found to have no aquatic vegetation of any sort although

adequate zoo-planktonic food is present. The temperature of water is 52°F. but
X

because of the muddy state of water trout culture is out of consideration.

Investigations of the Lutkho stream reveal that it has a rapid current of

absolute clear water. This is 35 feet wide and its depth varies from 2# feet

to 6 feet. The bed consists of 3tones, pebbles and boulders under which are

found aquatic food in the form of insect life. Its water temperature is

and is the only stream of the valley which "enjoys the unique privilege of being
2

the resort of trout culture".

Similarly, the upper reaches of the Mastuj stream has ideal conditions and

can be judiciously exploited for the propagation of trout.

The Shishi river, vhich takes its origin from the south-east slopes of the

Hindu Kush, falls in the R. Chitral some 2y miles from Drosh. Fig. 40. Poten¬

tially speaking this is considered a splendid trout culture stream having the

physiological and biological factors favouring it. It has a moderately swift

current of clear water having a perfect bluish appearance, flowing over a bed of

stones and sand with occasional patches cf boulders. Its temperature is found

to be 52°F.5
The only other river to have bean investigated in West Pakistan is the R.

Soan which emerges from the Murree Hills near Rawalpindi and enters R. Chenab in

the Campbellpur district. In the hilly and subrnountaneous region, its bed is

mainly stony except at a few places where it is sandy. The river during its

normal course of flow is merely a small channel with varying width of lo ft. to

1 Ibid.

2 Qureshi, M.I., op. cit. p. 90.
3 Qureshi, M.I., op. cit. p. 92.
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24 feet and a depth cf X to 6 feet. But at places where it has to pass through

dhand3, its depth increases even to 10 feet.'* Like most rivers of Pakistan,

the level of this river also fluctuates which has a considerable effect on the

plankton life as large quantities of plankton, in which the marginal and bottom

dwellers are included, fall a prey to the speedy water currents of this river
2

when in flood.

So far the investigations of the Bast Pakistan rivers have not been published.

(ii) Lakes, ponds, dhands and bhils

Besides the two famous expansive lakes, the Kalri and the Mancher,Fig.41, West

Pakistan has a number of smaller lakes in its many districts and states. Each of

these has its own salient features and presents its own problems but there are a

few that are common.

All the lakes receive their water supply from the Indus river during the

floods or from canals fed from it. Badram lakes in Larkana is an exception and

depends entirely on hill torrents for its supplies.^ Mancher lake also depends

for its water supply on rains in its catchment, though during inundation it can

be fed from the river too.^ During years of low rainfall and whenever floods in

the Indus are delayed many of them shrink to a small size or dry altogether.

Except the Kahi lake and a few others in the Sa ghar district, these lakes are

5
shallow saucer-shaped depressions. Silt deposition has further decreased their

depth. As the exposed surface is proportionately very large, rate of evaporation

is also high. At many places water is drawn for irrigation by persian-wheels

and in some cases by power driven pumps.^
1 Beg, A., Biological studies into the pollution of the goan River water near
Rawalpindi, (1963), Proc. Conf. Fishery officers (1962) Govt, of W. Pak. pp. 139-22t4.

2 Ibid.
3 Hussain, Z., (1963), "Management and Utilization of Lakes for Fish Production",
Proc. Conf, Fishery Officers, 1962, Govt, of W. Pak, pp. 39-41.

4 Stevenson, J.H., (i960), Survey and Appraisal of Inland Fisheries - Pakistan.
5 Ibid.
6 Waheed, R.A., Proc. Conf. Fishery officers, 1963, p. lol.
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These shallow saucer-shaped lakes have a soft, muddy bottom, exposed to the

beneficial action of sunlightThe ratio of the productive area to the total

spread is thus very large. Further, large portions of the bed are exposed

annually and are occasionally used for raising agricultural crops. This forms

rich pasturage for fish when covered by water again. The lakes are thus generally

highly productive, though in several lakes a thick growth of emergent water weeds

towards the marginal parts impairs this productivity by decreasing the feeding
2

grounds.

The Manchar Lake, when full, covers about 13,000 acres and is the largest

lake in West Pakistan. During the off season, it remains restricted to about

9,000 acres.^ During floods, water runs from the river Indus into this Lake by

a canal and when floods subside, the direction of the flow of water is reversed.^
5

A study of the Manchar Lake was started in 1957 by Faruqui. This study

included physical, chemical biotic and topographical conditions. Different

portions of the lake was divided into different regions because different portions

of the lake were found to be rich in varying fauna, and flora.^ Water analyses

were also conducted with regard to pH value, chlorides carbon dioxide and oxygen

content.

The results reveal that the Machar lake is shallow with a muddy bottom.

Depth of water recorded every month show that during September - the flood month -

the greatest depth in certain portion of the lake is 8 feet but in the month of

June the water is as low as 2 - 3 feet.^ (But in the year 1961-62 maximum depth

1 Hussain, K.A., History of Fisheries Research and Development in W. Pakistan, 19&f.
2 Ibid.
3 Stevenson, J.H#, op. cit. p. 7.
4 Ibid.
5 Faruqui, A.J., (1958), Ecological Conditions of the Manchar Lake - Departmental
publication, Govt, of West Pakistan.

6 Ibid.
7 Mohammed, G.JC., (1962), The Manchar Lake, Proc. Conf. Fishery Officers,
pp. 114-119.
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of water recorded is 14 feet 11 inches in the month of September with the minimum

being 7 ft. in the same month). For convenience sake the lake is divided into

2 portions; shallow and deep. The deepest portion of the lake lie in the bed

of Ga;) Nai, a hilly torrent which washes away silt from its way and serve the

interests of fisheries by providing deeper portions as well as perennial water in

the lake.^ The average depth of the lake remains 3w ft. to 4 ft. throughout the

year but the depth of the lake is gradually being reduced due to silting.

The temperature varies from 19.3°C. to 38.9°C. The dissolved oxygen con¬

tents range from 1.25 to 5*23cc. per litre and pFI vary between 8,0 to 8.6. The

chlorides are found to have a variation of 1.8 to 2.0 parts per mg. The amount

of free and saline ammonia ranges from .005 to .08 ppm. in lOOOcc. The organic

anmonia ranges between .001 to .0015 ppm.^
The Kalri lake is the second largest lake in Pakistan occupying a normal

4
area of approximately 5>000 acres and a maximum depth of more than 30 feet.

This lake has a controlled water supply from two feeder canals in addition to
5

controlled outlets for the water. The water is clear arid generally free of

obnoxious vegetation. Fig. 42.
g

There is a very exhaustive list of the number of ponds, dhands and tanks

which have been surveyed in W. Pakistan and it is believed that practically all

are suitable for the production of fish.

1 Waheed, R.A., (1963), Development of Fisheries in Manchar Lake for 1961-62,
Proc. Conf. Fishery Officers, p lol.

2 Mohammed, G.K., op. cit. p. 114.
3 Faruqui, A.J., op. oit. p. 5.
4 Stevenson, J.Ii., op. oit. p. 13.
5 Ibid.
6 Preliminary Report on the Survey of Fresh Water Fishery Resources of West
Pakistan, 1961, by Dr. Nazir Ahmed.
Supplementary List No. 1, 1962 "
Supplementary List No. 2, 1963 "
Ahmed, Dr. N., Fishery Gazeteer of W. Pakistan, 1963*
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In East Pakistan the nuaerous community or homestead tanks present a great

potential resource for providing a year-round supply of fresh fish to all groups

of people. The community tank is an essential body of water for various domestic

uses serving the villager as well as many living in larger towns. Most tanks

were originally constructed to afford a local supply of water; others are borrow

pits vhere dirt has been taken for building mounds upon which houses were built.

Many of these excavation pits or ponds are quite old and have silted in or developed

heavy growths of vegetation.

Accoxding to figures given by the Directorate, over 200,000 tanks in East

Pakistan have been surveyed and evaluated. Forty per cent of these are found to

be unsuitable fox- fish culture having considerable bottom silt, wild predaceom

fish or dense growths of agnatic vegetation.1
A striking feature found on the surface of the southern area of North Bengal

is the abundanoe of these low-lying depressions (bheels) vshere water has accumu¬

lated and has converted large areas into swamps and marshes. Many of these bhils

dry up in the hot weather. But when the rains come, they expand into broad
o

shallow sheets of water. Their appearance varies greatly for some are clear

sheets of water \#xile others are shallow swamps filled with grass and reeds. The

largest of these depressions is the Chalen Bhil, extending over 140 aq. miles.

The chief feeder is the river Atrai.^ The Bar&l carries some of the waters to

the Ja muna to the south-east. This bheel has a depressed basin except towards

the south-east where the water drains into the Brahmaputra, when this last river

rises in the June floods, the waters of the Baral are held back and the Chalan

remains full until the end of the flood. During the dry season, the greater part

of this bhil dries up leaving an area of only 20 sq. miles of water with a depth

1 Stevenson, J.H., op, cit. p. 23.
2 Ah®eed, N., op. cit. p. 23.
3 Ibid.



varying from nine to eighteen inches. It appears that due to silting the size

of the bhil is getting reduced."*" All the bheels have more or less similar con¬

ditions to those described above.

The numerous bheels in Mymensingh, Sylhet and Tippera districts provide

extensive areas (average size 100 acres), for commercial fishing. Many of these
2

are low-lying depressions that have become permanent swamps and marches.

The above facts indicate that a study and investigations of tropical lakes

and ponds require a somewhat different approach from that of temperate lakes.

Beauchamp^ points out that the difference between a temperate and tropical lake

is that whereas the former is controlled to a large extent by external circum¬

stances, viz., the amount of light and heat received during the course of the

year, a tropical lake is controlled by the chemical and biological characteristics

obtained within the lake itself because it usually receives enough light and heat

to realise its full potential productivity. A temperate lake therefore may be

fertile because it contains considerable amounts of plant nutrients in solution

yet cannot be highly productive for want of the light and heat necessary to con¬

vert the inorganic salts into organic matter. But a tropical lake has other

difficulties and problems which lessen its productivity despite the availability

of sufficient light and heat.

(iii) Irrigational Projects and Canals

The independence of Pakistan brought in its wake many development schemes

which matured into practical realities. Of the many successful enterprises, dam

construction is one. Within one decade, a large number of these have seen the

light of day. In the next decade, it is hoped, a very large nuriber of these will

1 Ibid.

2 Ibid, p. 25.
3 Beauchamp, B ,S.A., Herbivorous Animals and the Fertility of Tropical Inland
Waters, Proc. 8th Pacific Science Conf. Vol. Ill A, (1957).
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have been established. To quote a few: there is the Baran Dam near Bannu,

War sak dam near Peshawar, Rawal dam near Rawalpindi and the biggest Marig dam

is under construction in West Pakistan. In East Pakistan there is the Karaafuli

dam, which has just been completed, the Ganges-Kobadak scheme and manor others.

Further, the Small Dam Organisation has undertaken to construct small dams on

certain rivers. Apart from other purposes like providing irrigation facilities,

electricity and water supply, these stretches cf water open a new profitable field

of "fish production".

The utilisation of small and big dams for fish production on the international

horizon is not new. In America, there are a very large number of them. In

Uganda, it has been estimated that "the average production of the dams is 100 kg.

per hectare per year and the total yield reckoned from them exceeds 200 metric

tens".'*' Their progress, however, is affected by the following factors

1. Physical factors -

(a) Temperature of water

00 Light penetration

(C) Turbidity colour

(a) Area and volume.

2. Chemical factors -

(a) Total and fixed solids

(to Total hardness

(<0 Salts like calcium, magnesium, sodium and potassium

(a) Oxygen

(e)

(O Free carbon dioxide concentration

1 Hussain, K.A., 1963, "Management and utilization of dams for fish production",
Proa. Conf. Fishery Officers, 1963, Govt. West Pakistan, p. 31.
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(g) Carbonates and blearbonate3

(h) Nitrates

(i) Inorganic and organic phosphorus.

3. Biological factor's -

(a) Phytoplankton

(b ) Z ooplankton

(c) Bottom fauna

4. Chemical enrichments.

Water development projects provide benefits both for commercial and sport

fishing. The dam on the Karnafuli River, 42 miles north-east of Chittagong has

been developed primarily to provide electric power for E. Pakistan with additional

benefits to be derived from flood control, improved navigation and economic

expansion in the fields of forestry, agriculture and fishing. Thi3 dam forms a

lake covering 164,000 acres in the scenic Chittagong Hill tracts.1 This basin

collects clear water fran the heavily forested watershed and from the clear hill

streams.

In west Pakistan especially, the utilization of dams for fish production has

been taken up in all earnest.

The Warsak lake has been formed because of the Warsak Dam multipurpose pro¬

ject which is on the Kabul river, about 20 miles north of Peshawar. The Kabul

river which rises in Afghanistan and provides drainage for the eastern part of

that country flows eastward through the Jalalabad valley to the Pakistan border.

Proa the Jalalabad valley to the Peshawar valley the river runs through a deep

gorge between the ranges of Khyber hills. Prom the border it debouches into the
2

flat land of the Peshawar plains.

1 Stevenson, J.H., op. cit. p. 27.
2 Asghar, Mohammed, 1962, "Survey Carried Development effected and Results
achieved at Warsak", proo. Conf. Fishery Officers, 1961, pp. 53-54.



This 235 feet high dam has created a lake right up to the Afghanistan

border, a distance of about 26 miles, with a width varying from 500 to 1,000 feet.

As observed from the dam, the water carries a load of silt, due to its location
X

in the eroded mountains and to the heavy water exchange. The river both up¬

stream of the dam a distance of 10 miles, to the Pak-Afghan border and down¬

stream till Niaseta have been thoroughly surveyed for fish propagation and certain
2

areas have been selected.

Preliminary surveys of the Tarbela, Rawal and Mangla Dams have been con¬

ducted and observations with regard to the kind of fish available and factors

bearing upon fish life were studied.^ The Tarbela dam 35 miles upstream from

Attock will have a reservoir having a capacity of 2.5 million acres feet. The

Rawal D®m at a distance of about 8 miles from Rawalpindi has been constructed on

the Kurrang River. The area of the reservoir is 3\ sq. miles. The bed of the

river consists of stones and sand. The Mangla dam is being constructed on the

R. Jhelum, 20 miles upstream from the city of Jhelum. This dam will be 320 feet

high and have a storage capacity of 5*3 million acres feet. The bed of the river

here is sandy and the water muddy. Pish food in the form of insects is rare

although small vegetation occurs on the banks of the river.

Surveys of Irrigation systems, abandoned canals and water-logged areas of
5

West Pakistan have been conducted. of these the Nara Canal and its rich Dhand

1 Stevenson, J.H., I960, op. cit. p. 12.
2 Khan, G.M., Progress of Fisheries Develop, in Warsak Dam for the year 1961-62,
proc. Conf. Fishery Officers, pp. 107-109#

3 Hussain, Sh.A., "Survey Report for the Year 1961-62", Proc. Conf. Fishexy
Officers, 1963, pp. 91-95#

k Ibid.

5 Proc. Conf. of Fishexy Officers, 1959-60, 6c-6l, 61-62, 62-63.



area in the Sanghar and the Tharpaokar districts of Sind prove very promising.

The area is very vast and if properly developed it could probably become one of

the largest fish producing centres in tire whole of ?fest Pakistan.

The Kara Canal separates from river Indus near Sukkur. Before the construe-

tion of the Sukkur barrage this was a free flowing channel directly connected

with the sea. Prior to the construction of the Sukkur Barrage during high

floods the surplus water from the river Indus used to drain into the sea through

this canal. Thus this canal was directly connected with the R. Indus as well as

the sea. Khan Iras described this Eastern Kara as "an old bed of an eroding

-t 1river"•

After tire construction of the Sukkur Barrage, however, the Kara ceased to be

a free flowing channel and was canalised. Regulators were provided at the point

of tire emergence from the river Indus, on the upstream side of the Sukkur Barrage

and at other places as well. Further Kara was headed up at Farash and it3 waters

diverted into canals taken out at tire hoadwork for irrigation purposes. Thus it

has almost lost its connection with the sea. It is only vdren tire water at the

headwork passes the maximum level and tire surplus water is released that this
2

canal gets connected with the sea. This however, does not happen very often.

There are quite a few escapes on the left bank of the Kara, viz., Ranto, Wadki,

Kakaho, Kalankar and A jo escapes, all of which have regulators except for the last
3

named.

In addition, there are large number of Dlrands of the Nara Canal. The3a are

in reality extensive depressions in between sand dunes, formed by tire accumulation

of excess flood water. It is said that there are as many as 400 dhands.^"

1 Khan, M.T., (1962), "Fisheries Potentials of the Eastern Nara and its Connected
Dhands", Jour. Agr. Pak. Vol. XIII No. 2, pp. 63-69.

2 Sufi, S.M.K. (1963), "Research work done in Southern Zone", Proc. Conf. Fishery
Officers Nov, 19o2, pp. 53-57.

3 Ibid.
4 Khan, M.Y., op. cit. p. 64.
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During floods, Ranto and Wadki escapes discharge abundant water supply overf lood-

ing the connected dhands, whereas the Kakaho and Kalankar escapes are rarely

opened with the result that dhands receiving supply from theni are underfed. The

latter dhands could be much, better utilized, if requisite quantity of water is

allowed to run in every year."*"
It appears that functional canals present little possibility for controlled

fish culture. Water in mary of the canals carries considerable quantities of

suspended silt. Moreover, these canals are usually dewatered for two months of
2

the year for cleaning and repair work. But due to the lack of natural drainage

in the area claimed by the irrigation canal system, excess water has been retained

in the lands, resulting in a high ground-water table,^ The lack of effective

drainage has brought about a condition of water-logging where sheets of water may

form in some of the depressions. This water gradually increases in salinity as

surface evaporation occurs* In many cf these tracts, the depth could be increased

and embankments placed around selected areas. A brackish-water environment will

arise with relevant flora and fauna.

(iv) paddy-cum-fish farms

In the Satkhira sub-division of Khulna, E. Pakistan, it is estimated there

are approximately 200 rice fields covering an area of about 150*000 acres vhere

fish are raised with ricaA This type cf farming is conducted on land (bheris)"*
adjoining tidal streams and is surrounded by embankments with sluice gates to

control the entrance of saline water. During April and May the sluice gates are

opened to allow tidal water from the rivers to enter the bheris and fill the borrow

1 Khan, M.Y., (1962), "Suggestions for improvement of the Fisheries of Nara Oanal
and its connected Dhands", Proc. Conf. Fishery officers, (1961), pp. 69-70.

2 Stevenson, J.H., op. cit. p. 11.
3 Ibid, p. 12.
4 Stevenson, J.H., op. cit., pp. 20-21,
5 Paddy-fields.
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pits on the inside of the embankments. This water usually contains fry of
2

estuarine fish which breed in the tidal zones during that time of the year.

Following rains, the saline water becomes diluted and the entire field becomes

covered with water. The impounded fish then leave the water of the borrow pits

and feed on decomposed vegetation left in the fields after the previous years'

harvest* The monsoon rains and successive draining from the sluice gates

dilute the water so that paddy cultivation becomes possible. At the time of

rice harvest, the fields are drained by opening the sluice gates and the fish

migrate to the deeper water of the borrow pits where they are harvested.^ It

will be clear from the above that the more significant factors to determine the

rice-paddy fish culture can be enumerated as the soil character, availability

of proper amount of water, the supply of fish fry and the traditional familiarity

to fish held by farmers concerned and, needless to soy, the local demand.

1 Stevenson, J.H., op. cit. p. 21.
2 Ibid.

3 Ibid.



CHAPTER IV

The Biotic Environment

The most important link in the productivity chain is undoubtedly that pro¬

vided by the biotic environment. The abundance or paucity of marine micro¬

organisms, particularly those present in the upper sea layers, controls to a

marked degree the occurrence, abundance, migrations and biological processes of

pelagic fish and either directly or indirectly through the food pyramid* those of

demersal fish also. These marine organisms are of two kindsJ phyto-plankton

and zoo-plankton, and together these constitute the "standing crop" of the seas.

It is clear that the standing crop of marine and freshwater plants depends on the

physico-chemical conditions described in preceding chapters and in particular the
2

level of fertility and solar insolation extant in any given locality. Con¬

comitantly sooplankton depend on phytoplankton for their sustenance, and both in

turn foim the food supply for fish larvae or the plankton-eating forms of fish.

Although there may exist an abundance of phytoplankton, the grazing rata of zoo-

plankton is not at all times equal.^
The Occurrence of Plankton; Marine

The statement sometimes made or implied that tropical waters are comparatively

poor in nutrient salts, and that therefore they cannot support a rich plankton is

a gross over-simplif ication of the matter in the writer* s opinion. It is the

interaction of at least three vital factors, nutrient concentration, lipjit penetra¬

tion and the degree of stabilization of the surface layers, that provides (as I

see it) a sound working hypothesis to account for the comparative poverty of warm

1 Hardy, Sir A.C., The Open Sea.

2 Harvey, HCooper, L.H.H., Bour, M.V.Le, Russell, F.S., (1935), Plankton
Production and its Control, Journ. Mar. Biol. Ass. U.K.N.S.20: 407-4WU

3 MoCombie, A.M., (1953), Factors influencing the growth of phyto-plankton,
J. Fish, Res. Bd. Canada, X (5), 253-282.
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seas as a whole, in contrast to the richer plankton of most (not all) temperate

and polar waters.

Over vast areas of the warmer seas, the data available clearly show that a

very strong discontinuity surface persists at a depth of some 60 to 150 metres.1
It is the shallow surface leyer above this that seams continually impoverished

2
with regard to dissolved nutrients arid plankton. Below it nutrients may be

ample for rich production, but the amount of light energy available for photo¬

synthesis must be greatly diminished before penetrating to the potentially fertile

water. As would seem to fellow rationally from this, such rich plankton pro¬

duction as is known to occur in want seas, is limited to times and places where

turbulence stiff ices to break down the thenaocline and enrich the upper levels at

the euphotic cone with nutrients.

The great upwelling regions, vis., Peru and Benguela coastal currents, pro¬

vide the largest areas in which this beneficent influence of turbulence is exerted.

Similar effect, perhaps of briefer duration and certainly very strictly tropical

in location are to be found in the areas of "monsoon type" upwelling, as off
3

southern Arabia, Makran coast and some cf the coasts of India.

Other sources of the necessary mixing are; vertical water movements due to

submarine ridges, islands and the intermittent action at tropical storasj*" Con¬

cerning these we have much less data, but their potential importance seams obvious.
5

According to Sewell , in Indian waters too as it is in the more northerly

waters of the North Atlantic, there is an annual increase in the amount of phyto-

1 Supra p. 69.
2 Infra p. K)5«
3 Supra p. 71.
4 Supra p. 62.
5 Field Sciences of India,
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plankton in the surface -waters in the month of April - the vernal outburst - for

at this time of the year the sea-water is warmest and there is plenty of sun¬

shine. A month or two later, Sewell points out1 that this domination of plant

life is succeeded by the zooplankton which has markedly increased in amount now.

Fishes of both the Benthic and the pelagic divisions of the ocean have to

depend for their sustenance on the organisms and organic substances produced in

it either in the form of plants or animals or in the form of organic detritus.

The function of primary food production in the sea therefore devolves on the un¬

attached floating plants, e.g. phyto-plankton - such as algae, diatoms, flagellates,

coccolithophores, etc., which oocur in enormous numbers.

Sewell while commenting on the pelagic tunicata obtained by the John Murray
2

Expedition to the Indian Ocean in 1933-34 » remarked that this was not a large

collection, for the study cf the plankton was not one of the primary objects of

the expedition. Nevertheless G-enus Thalia Blumeribach' and Forma Orientalis

Tokioka^ were taken from the northern, central and southern areas of the Arabian

Sea. The last mentioned is a solitary zooid and a comparison cf the frequency of

occurrence of f. t.voica and f, orientalis at sta. 61 (near Karachi) in the

different depths gives the following result:

No of Examinations

St. No. Depth of haul (m) f. typica f. orientalis

61, day 500 - 0 44 1

61, day 1000 - 0 20 0

61, night 1000 - 0 26 10

61, night 1500 - 0 15 34

61, night 2000 - 0 34 13

1 Ibid.
2 Sewell, R.B.S., The Pelagic Tunicat a , Rept. John Murray Exped. 1933-34, Vol. X,
No. 1.

3 Ibid, p. 25.
4 Ibid, pp. 33-34.
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Prom the above it is clear that f. orientali3 is more common in the catdies

taken in the deeper levels# This may be due to the fact that they are a deep-

dwelling form, or in Sewell's opinion their presence at these depths is due to

"their being in a moribund condition and to sinking down from the upper strata"

This suggests that either they are a seasonal form and occur at the commencement

of the breeding season and hence lias had time to sink to the lower depths or

being on the average rather bigger have had the tendency to sink further down#

This species is the commonest of all salps and is found all the year round

in warm regions but is most common in July and August in all the oceans of the

world between lat. 6o°N - 40°S. (Apstein 1906)^ In the N# temperate region

such large shoals have been reported during the summer months from June to October

and in the South temperate zone during the southern summer from September to

March; but in the tropical belt the evidence seems to show that this species (and

probably most other salps also) exhibits two seasons, the first extending from

August to October and the second from January to April.The writer has already

shown4" that in Indian waters the surface temperature of the sea shows two maxima

yearly, a primary maximum in April and a secondary maximum in October or November.

The records indicate that this species has its maximum concentration during those

months in which the sea temperature is rising.

It was again noted that in November at the head of the Gulf of Oman "the sur¬

face water was full of plankton, the most conspicuous objects being examples of
5

Pegea confoederata".

1 Ibid.

2 Apstein, C. (1906), p. 198, "Die Salpen der Deutschen Sudpolar Expedition -
1901-3s Zool, IX.

3 Sewell, R.B.S., John Murray Exped. Repts. op. cit. p. 34.
4 Supra p. 13 (Chapter I).
5 Sewell, R.B.S., John Murray Exped. Repts. op. cit. p.43 •



The very large amount of plankton in this area and at this time of year is

in Sewell* s opinion due to the upwelling of the deep water due to the south-west

monsoon winds. He suggests that the "solitary aooid phase of Pegea Confoederata

was brought to the surface by this upwelling; and that conditions being favour¬

able, breeding was going on and enormous numbers of the aggregate zooid were be¬

ing produced",1 According to him all along the African sand Arabian coasts and

extending eastward towards W, Pakistan to include the Makran coast, the bottom

deposit consists of a greenish mud containing a high percentage of "sulphuretted
2

hydrogen gas, while the supernatant water is almost entirely devoid of oxygen".

He attributes this to "the putrefaction of organic matter, of which the mud con¬

tains a relatively high percentage - between 4 and 5 per cent, in contrast to

about 1 to 1,5 per cent, over most of the bottom further south. This high per¬

centage of organic matter is to be found in the amazingly rich zoo-plankton that

is present during the south-west monsoons and shortly after. The cause of this

rich plankton is to be found in the upwelling of deep water under the influence of

the S.W. monsoon wind. This upwelling water is rich in nutrient salts, nitrates

and phosphates and thus provides the necessary conditions for a rich outburst of

phyto-plankton that is followed by an amazingly rich zoo-plankton; and as the

dead bodies of these organisms sink to the bottom and accumulate in the mud, they

provide nutriment for large numbers of other animals in the zones above and belcw

the azoic region where there is sufficient oxygen to support life.

Webb^ commenting on the oephalochordata hauled from two localities in the

Arabian Sea, near Ras al Hadd, remarks that the paucity of this collection does

not necessarily indicate the rarity of animals in this group but rather to the

1 Ibid.

2 Sewell, R,B, S., 1953* Journal Bombay Nat. Hist. Society, Vol. 50, p. 716.
3 Webb, J.E., Cephalochordata, Rept. John Murray Exp., Vol. X, No. 3«
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comparatively few localities with shallow water laid a sandy bottom dredged with

suitable apparatus. He was hopeful that extremely local aggregations of

Branchioslcma would be found in the shallow coastal waters fringing these seas

wherever the deposits consist of sufficiently coarse sand undisturbed by water

movement. Moreover, he remarked that these animals are small and active and

frequently evade capture when disturbed by the dredge, so an absence of these

lancelets from samples does not indicate that they do not occur.

During the cruise of the r/v Vityaa of the institute of Oceanology of the

Acadery of sciences of the U.S.S.R. from Ootober, 1959s to April, 19^0* quantita¬

tive materials on distribution of plankton in the Indian Ocean northward from

l6°S. were obtained.^ The amount of plankton northward from 16°S» is divided

into a number of regions; the Java region, the Eastern, the Western and the

Arabian regions. The greatest quantity of plankton (more than 150 cm^/lDOOm^)
3 3

was observed in the Java and Arabian regions, the smallest (50cm /lOOOm ) in the

eastern region. Pig. 43*

Both the authors considered water ascent caused by upwelling near the shores

and tiie divergencies or rotations of the currents in the open ocean, as main

factors creating favourable conditions for mass quantities of plankton in these

regions,
2

Kab&nova points out that the primary production in the open part of the

Indian Ocean was low*

1 Bogorov, V.G*, Vinogrador, M.Ye., "Certain esculiaritipe of the plankton bio-
mass distribution in the surface waters of the Indian Ocean, 1959/6r>", Oceanolog.
Res, Articles, I.G.Y* Program (Oceanology) Aca. Sc. U.S.S.R., Moscow, Vol. 4,
pp. 66-71*

2 Kabanova, Yu* G*» Primary production and nutrients in the Indian Ocean,
Oceanolog* Res* Articles, I.G.Y. program (Oceanolos^) Aca. Sc. U.S.S.R., Moscow,
Vol. 4, PP. 72-75.
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Table 5

Primary Production and Biogenic Elements in the Indian Ocean

"S

Station

No.

Produc¬
tion in
the Issuer
On i

by day

Produc¬
tion in
the layjr
0-l00m
by day

Common
Phosphorus

mg3/nK

Om 50m 100m

Phosphate
Phosphorus

mgO/m5
Om 50m loom

Nitrate
Nitrogen

mg/m3

Om 50m 300m

4610

4702

4705

4708

4712

4718

4721

4730

1,07

0,66

1.50

1.51

0,58

2,74

2,98

3,20

Am

35,30

49,75

57,00

40,00

22,00

59,35

119,50

60,45

)±axi Sea and Neighbouring Parts of the Indian ocean

25

22

19

24

26

15

22

35

48

38

36

42

9 20 45 0 10 6o

5 26 39 ft 5 6o

7
. 9 32 II 0 125

7 20 50 19 20 150

8 8 18 tl 0 loo

6 5 24 n 0 loo

10 11 33 it 0 loo

8 10 37 it 0 125

It does not exceed 10-30 mgc/m"* per day. An increase of the value of primary

production however, was observed in coastal waters and in the zones of ascent of

deep water rich in nutrient salts necessary for water plants. The Arabian Sea

water was characterised by an especially high productivity connected here with the

presence of regions of deep water ascent. Pig. 44. At the majority of places

the primary production reached 50 - 120 mgc/m^ per day.'1'
Kabanova concludes that the values of primary production in the investigated

region of the ocean were controlled by the content of biogenus elements especially

1 Kabanova, Yu. a., op. cit. p. 75,

s Refer to pig. No. 37 for position of stations.



by the content of the combinations of nitrogen. In the upper 50 cm. water

layer vjhere the main mass of organic substance is formed, mineral nitrogen com¬

binations were as a rule completely exhausted by water-plants. The primary pro¬

duction was hi$i in those regions cf the ocean where the upper water layer was

replenished by biogenous elements, especially by nitrogen combinations. The

production was obviously low in the regions where there was no such replenishment.

The general statement that phytoplankton is sparse in tropical waters can

now be said is true only for the open sea away fran land. The plankton popula¬

tion in the coastal regions csf Pakistan and India may be remarkably rich at

certain seasons of the year.1 Enrichment cf surface waters by upwelling or

other physical agencies is illustrated by widespread prevalence of planktonic out¬

bursts of small flagellates, dinoflagellate, Noctiluce and the blue green alga

Trichodesmiisn. prom the results and investigations available it is fairly clear

that the periods of diatan intensity in the plankton vary vezy much in the various

sectors of the Pakistani and Indian coasts. But in both the Bay of Bengal and
2the Arabian Sea, the phyto-plankton exhibit two maxima , an autumn peak roughly

about November and December and a spring peak in April and May.

In the Bay of Bengal G-anapati and Murthy^ have investigated the phyto-plankton

production and have observed a succession of major groups of the planktonic organ¬

isms, viz., diatoms, dinoflagellates and copepods. They point out that the

autumn bloom owes its commencement to the nutrient materials washed down by the

1 Alcock, A., 1902, A Naturalist in Indian seas, John Murray, London.
Hecords cf Indian Museums, Vols. XXXIII, L, XLVT.
Proc. Ind. Acad. Sci., XXXI, No. 6.
Sc. Kept. Jclan Murray Expedition.

2 Ibid.

3 G-anapati, P.N,, and Murthy, V.S.R., "Phytoplankton production in relation to
depth and distance in the Bay of Bengal off the 7/altair Coast", Proc. Eight
Paci. Sc. Cong., Vol. IIIA, pp. 1145-1152.



1
rivers into the sea and brought into the Bay in the wake of the south-westerly

current# During March and May there is an upwelling in the coastal waters, and

this phenomenon is responsible for the comraenosnent of the spring bloom#

The observations made by Ganapati and Murthy off the Araltair coast in the

Bay of Bengal exhibit some interesting features. Although work of this nature

has not been done in East Pakistan yet the fishing seasons and availability of

fish in cur water correspond sore or less to the findings of the above-mentioned

authors. These investigations show that there is a tendency for the movement of

the diatom maxima from the offshore to the inshore waters from October to

December.^ A study of the vertical hauls reveal that the subsurface layers up

to a depth of 150 or 180 feet are much more productive than the deeper layer, and

that the phytoplankton are absent below 300 feet. On comparing the seasonal
)

variations of phytoplankton on the east coast of India, off Waltair, Madras, and

Krusadai^, a regular succession from north to south in the time of commencement

of the primary maximum is observed. At Waltair it is seen to begin in February,
5

at Madras in March and at Krusaiai in June, A similar phenomenon of succession

of phytoplankton production is also noticed on the west coast but in the reverse

order. Here Trivandrum has the primary maximum from January to May, Calicut from

May to September and Bombay and west coast of Pakistan from September to February.

This suggests that the factor or factors responsible for phytoplankton production

move from north to south in the Bay of Bengal coasts and from south to north in

1 Ibid.

2 Ganapathi & Murthy,op. cit. p. 1149 »

3 Ibid p. 1150.
4 Chacko, P.I., 1950 Marine Plankton from waters around the Krusadai Island

Proc. Ind. Acad. Sc., 31» 162-174»
5 Ganapathi & Murthy, op. cit. p. 1150•
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the coastal areas of the Arabian sea. This is very well seen in the sardine

fishery off the west coast of Pakistan and India. They first appear near the

Malabar coast and then travel up the west coast of India to appear off the west

coast of Pakistan in the winter months. Menon1 attributes these differences to

the different character of the monsoons on the two coasts.

Discolouration of the surface water in areas both in the Bay of Bengal and
p

Arabian Sea have been recorded. Alcock recorded seeing a sort of floury yellow

dust, composed of threads of diatoms, each thread consisting of about 100 individ¬

uals*' between Pulicat and Madras. Sewell himself has seen the surface of the

sea off the west coast of India exhibiting "a marked Port-wine colour that was

due to enormous numbers of coccolithophoridae" J4' Sewell has also observed the
5

discolouration of the Arabian Sea waters by Dinoflagellates quite frequently.'

Investigations by various workers on Indian waters have shown that the rate

of reproduction in the Tropics is considerably more rapid than in colder climates

and that in all probability the breeding season is much more prolonged. This
g

last fact is borne out by the investigations of Panikkar and Jayaram. According

to them there are observed quite frequently, shifts in the periods of intensity

and occurrence of several minor peaks in the phytoplankton production which are

not noticed in colder waters. They liave noted that there are varying individual

peaks for several species even in those months which do not form the general collec¬

tive peak periods - this last too is made up from the total number of various speciesJ
1 Menon, K.S., 1931, A Preliminary Account of the Madras plankton, Rec. Ind. Mus.
XXXIII.

2 Alcock, A., 1902, A Naturalist in Indian Seas, London.
3 Ibid.
4 Sewell, R.B.S., A Note on the Productivity of the Waters of the Northern Region

of the Indian Ocean, Proc. Eight Pac. Sc. Congress IIIA, pp. 1139-1144.
5 Ibid, p. 1342.
6 Panikkar, N.K., Jayaram, R., "Some Aspects of Productivity in relation to
Fisheries of Indian Neritio Waters", Proc. Eight Pac. Sc. Cong. IIIA.

7 Ibid, p. 1118.



This indicates that the problems of diatom production and the subsequent effects

of grazing by the zoo-plankton are much more complex in wanner waters where the

phytoplankton and zoo-plankton maxima are not produced by any one or two species

but by a large variety cf species having varying periods of maxima and minima."*"
It is, therefore, necessary that much investigation be done in warmer waters to

ascertain to what extent the individual maxima of the different species are

caused by physico-chemical factors or whether they are purely caused by biological

sequences and also whether large scale planktonic outbursts of flagellates,
2

Noctiluca , could be taken as indicative of abnormal turbulence, raising nutrients

available in surface waters far above normal.

It is evident from the above that composition of plankton varies with time

as well as locality, but it has also been observed that there is difference in the

plankton composition of the surface between day and night also^, which in the

writer's opinion is of great significance in the waters off the Pakistani coasts.

It has been emphasized earlier that Sewell has observed a daily turnover of water

at night in this region.*4" In consequence numerous deep sea forms can be expected

to come to the surface to return back before daybreak. These then may be followed

by predatory forms which live on them. Hodgson has also observed schools of

herring cane to the surface at night, where wait the fishermen to catch them,
5

while these herrings remain at considerable depths during the day. This sug¬

gests that there can be a possibility of success in the tropical waters of Pakistan

if surface fishing is done by night and deep-sea seining by day.

1 Subrahmanyan of West Hill (India). The work is unpublished but referred to in
the article of panikkar and Jayaram in the Proc. Eight Pac. Sc. Cong. IIIA, p.1118.

2 Prasad, R.R., (1953) Swarming of Noctiluca in the Palk Bay and its effect on
the "choodai" Fishery with a note on the possible use of Noctiluca as an indicator
species. Proc. Ind. Acad. Sc. XXXVIII sec. B. No. 1. pp. 40-4-7*
Bhi achar, B.S., George, P.O., 1950; Abrupt setbacks in the Fisheries of the Malabar
and Kanara coasts and "Red water" Phenomenon as their probable cause. Proc. Ind.
Ac. Sc. XXXI, No. 6.
Ketohum, B.H., Keen Jean, 1948: Unusual phosphorus concentrations in the Floride
"Red Tide" sea -water, Joum. Mar. Res. 7517-21.

3 Rao, H.S., Proc. Indo-Pac. Fisheries Council S4/l# p. 119«
4 Supra p. 23 (chapter i).
5 Hodgson, W.C., 1957: The Herring and its Fishery, London, p. 30.
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(b) Estuarine

It has been observed that estuarine regions are particularly rich in pJ^yto-

pl&nkton.^" This inshore plankton is rich in many species and individuals. The

predominant pbytoplanktonic forms are species of chaetoceros, Ehizosoleriia,
2

Biddulphia and Coscinodiscus. The copepods are represented by several calanoids,

harpacticoids and cyclopsids, among which may be mentioned the genera Euchlanus,
3

Euchets, Undinula and labidocera. Among the Dinoflagellata, the phosphoroscent

Moctiluca is quite typical as also are several species of sagittal Many Lascral

forms of different species cf invertebrates are also found in the plankton includ-
5

ing the larval forms of raary crustaceans and molluscs.

This profuse growth of phyto-plankton in the estuarine waters is due to

numerous causes among which frequent occurrence of thunderstorms, especially dur¬

ing the monsoons, contamination of upstream or coastal areas by the insanitary-

habits cf the local population and influx of river water which supplies the

nutrient salts are considered the main ones.

On the west coast, the plankton peak is reached during September to July while

on the east this period is from April to June and probably a secondary peak is

observed in the autumn months.^
The estuarine productivity is a complex of reactions between the microbes arid

their chemical environment.^ Fundamental studies of estuarina phenomena are

essential to economic development of estuarine fisheries, and to fish culture.

1 Sewell, R.B.S., 1953, op. cit. p. 1141.
2 Qureshl, M.R., 1961, op. cit. p. 12.
3 Ibid.

4 Ibid.

5 Ibid.

6 Ibid.

7 Wood, E.J.F., 1953, op. cit. lie7.
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(c) Freshwater

East Pakistan,

Both the Brahmo -Ganges system and the Indus system support plankton growth,

but their knowledge is restricted to just those few areas which have been investi¬

gated and studied. The vast river system of the Brahmo -Ganges, whose combined

total length is more than 3000 miles and a large catchment area with annual rain¬

fall ranging between 50 inches to over 100 inches, has not yet been approached;

but some of the extensive bheels and numerous tanks have been surveyed -which reveal

rich productivity.^" Observations csf shallow lakes and ponds situated in tropical

regions like East Pakistan show that in such bodies of water the growth of pbyto-

plankton is continuous and, unless exceptional circumstances exist, the amount of
2

phytoplankton present is related to the total quantity of nutrients in circulation.

Beauchamp observes that the current rate of phytoplankton production is controlled

by the rate at which nutrients become available.^ If the supply of one particular

nutrient becomes great it can in practice constitute the controlling factor. Some

waters do not receive significant quantities of nutrients from their inflows and

as they are not even fertilized artificially, depend for their nutrients which are

released when their bottom deposits decompose. In such waters, therefore,

fertility is deteimined by the nature of the bottom deposits* Consequently, the

rate of phytoplankton production is controlled by the rate at vhich these deposits
L

decompose.

Bottom deposits can be formed by vegetable detritus and animal remains• It
5has been observed that the former decomposes quite slowly while the latter decom-

1 Ahmed, N., "Pond Culture in East Pakistan", Agriculture Pakistan, Vol. IV,
No. 2, June, 1953*

2 Beauchamp, R.S.A., 1953» op. cit. p. 1105.
3 Ibid.

4 Ibid, p. llo6.
5 Ibid.
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poses rapidly. From this it follows that the conversion of plant material into

animal material is desirable as it will increase the rate at which nutrients axe

released and so keep the rate of phytoplankton production high.

Since animals throughout their lives break down organic matter and release

nutrients, "a body of water containing a high, density of herbivorous or detritus

feeding animals will, under tropical conditions, have a higher continuous rate of

production than one containing few such animals" This is a very important

factor as it will be of direct help in improving those ponds of East Pakistan
2

There profuse vegetative growth hinders fish production. All animals feeding

on plant material cf any sort are actually assisting in converting plant material

into animal material and axe the agents which maintain the fertility of the

waters. A reduction of these animals, under any circumstances, would increase

the proportion of plant material which, will, in its turn, bring about a gradual

reduction in the quantity of nutrients in circulation which will inevitably lead

to a natural reduction in the standing crop cf phytoplankton. In case of the

Tilapia fishery of East Pakistan - a herbivorous fish - special consideration

should be given to the need to maintain a considerable density cf these fi3h, for

their excessive exploitation will not only reduce existing stocks of fish but also

reduce the fertility of water in which, they live.

West Pakistan

The rivers Kabul, Sutlej, Chenab, Ravi, Jhelum and other smaller ones fall

into the northern sector cf the Indus system while in :>ind, the southern sector,

there are no perennial tributaries but contains many lakes (Dhands) which are fed

directly by inundation canals from the Indus.

1 Ibid.

2 Ahmed, N«, 1958, "Control of submerged vegetation in Fish Ponds", Govt, of East
Pakistan, Directorate of Fisheries.

1955, "On water-1jyacinth and its control in Fish ponds" .

"Agriculture Pakistan", Vol. VI, No. 1, 1955.
3 Supra p.87 (chapter 3).
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A portion of the Indus lying within the jurisdiction of three districts,

namely, Mianwali, Muzoffargarh and Dera Ghazi Khan were surveyed by Khan.1 It

was observed that this river and its connected dhands had plenty cf aquatic weeds
2

such as "chara and vallisneria" and quite a number of crustacea.

A study of the planktonic life near Lahore - a radius of five miles from

this city - from June, 1955, to 1958 revealed interesting facts.^ The collec¬

tions were ms.de from the pools and ponds around Lahore, especially along Multan,

perozepur and Ravi Roads. The ditches and ponds contained abundant swarms of

crustacea. The total number of types was twelve and were found throughout the

year provided the ponds and ditches had a little water. When these dried up,

the crustacea became dormant in tha pond but re-appeared when the water collected

It was also noted that during summer, crustacea appeared from dry mud after a

period of four days as the temperature range during this season was 81°!? - 90°F,
while in winter they took seventeen days due to the temperature dropping to between

50° - 66°P.^ The food of the crustacea consisted of alga and diatoms. Among

all the varieties, cyclops were found to be most hardy and survived for long.
£

The Daphina did not survive for a longer period.

The streams cf the upper reaches of the River Indus have planktonic food for

trouts and the "Mahaseer" (Barbus Tor) species and are also interesting from the

game fish point cf view.

Of the many dhands of the southern sector, the Manchar Lake is the most

prominent. The aquatic plants consist of Potamogeton indicus. P. crispus and

1 Khan, H., (1946), op. cit. p. 529.
2 Ibid.

3 Asghar, M., 1958, Study of Planktonic Life near Lahore, Departmental Report,
Punjab (Pakistan).

4 Asghar, M., 1958, Departmental Report (Pakistan).
5 Ibid also W&heed, A., 1958, Plankton life near Lahore, Dept. Note, Pakistan.
6 Ibid.
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Ilvdrilla varticillata. Diatoms are present at the surface of the still water.

Among the fila mentons green algae, spirogyra ia very rich. The zoo-plankton

consists of Protozoa, Rotifers, Cladocera, Gopepoda and Ostrachoda.* But the

profusion or paucity of planktons depend on the flow of the River Indus and the

canals that feed this Lake. For instance, in the month of September, 19&1, water

level fell considerably low because a large quantity of water was drained off

through the water channels and silt deposited could not be carried towards the

river Indus. This very silt prevented water flow from the River Indus into the

Lake at the successive rainy season and both plankton growth and fish were

2
adversely affected.

In short, the general impression gained from a very cursory study on available

knowledge of the plankton production of Pakistan is that there are considerable

fluctuations in the standing crop and also considerable variations in the time of

occurrence and duration of the various species assemblages in the plankton.

These fluctuations can be attributed to variations in various physical and

chemical factors in the sea which have been described in earlier chapters. In the

present context the importance of these fluctuations lies in the vital function of

phytoplankton and zooplankton as a primary resource in the food pyramid essential

for* the sustenance of a following succession of marine animals.'' In years of low

plankton productivity, lower survival rates of eggs and larvae will ensue. Also,

fewer fingerling of eggs will survive, partly as a result of starvation due to

acute competition for food, but also due to the fact that the weakened and

emaciated survivors are an easy prey to their natural enemies. This points up to

the paradox that poor brood years for plankton-feeding species of fish may prove

1 Faruqui, A.J., 195&, Ecological Conditions of Manchar Lake, Departmental
publication, Govt, of est Pakistan.

2 Waheed, R.A., 1963* op. oit. p. loi.
3 Sverdrup, H.U., (1952), "Some Aspects of the Primary Productivity of the Sea",
F.A.O. Fishery Bulletin, 5(6) 215-232.
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excellent years for the survival of the young of carnivouroua species and good

years for the growth of adult fish in this group. Later on, the poor brood of

plankton-feeding species will cause a shortage of food for predators, and a

retrogressive effect on their numbers is then likely to occur. It is apparent

that ecological relationships in the marine environment are far from simple.



PART II

THE COMMERCIAL FISH OF PAKISTAN WATERS
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CHAPTER 5

MARINE, ESTUARINE AM) FRESHWATER SPECIES

Introduction and Retrospect

It is a prevalent idea that "in the northern hemisphere there are more kinds

of animals toward the equator and that there are more individuals toward the poles".

The limited data that we have at our disposal about tropical waters does not

pemit us to seriously challenge this generalisation; nevertheless, it is an

established fact that there are more species to be found in tropical than in

temperate waters.

Pacts for production in enclosed ponds under control, hov/ever, negate the
2

idea that "there are more individuals produoed each year towards the poles", for

the highest regular production of fish has been obtained from near the equator.

In Java brackishvmter ponds have an average of as much as 3&0 pounds per acre of

milkfish (chanos) and have at the same time produced as much as 830 pounds of

prawns (Penaeids) which would mean as much as a thousand pounds per acre per year.^
It must be said that while expectations frem the sea may not appear so good

for tropical as for non-tropical countries, there are indications that the bias

in freshwater fisheries is in the other direction. Evidence that has been dis¬

cussed by Hickling suggests that tropical countries may look hopefully to relatively

high production of freshwater fish in ponds as an important reinforcement of their

animal protein resources

1 Huntsman, A.G., 1957, "Factors for Fish productivity", proc. Eight Pac. Congress,
1953, Vol. IIIA, p. 1131.

2 Ibid.
3 Schuster, W.H., 1952, "Fish Culture in Brackish Water Ponds of Java", Indo-Pac.
Fisheries Connc. special publications, 1, pp. 1-143.

4 Hickling, C.F., 1948, Nature, 161, pp. 748-751.
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It is fairly well knovoi that animal life associated with estuaries is highly

developed 30 as to form a specialised fauna under tropical conditions. In the

continent of Asia, this fauna includes a large variety of species, often occur¬

ring in large numbers in estu&rine habitat.

The fauna associated with the estuarine habitat has been investigated by a

great many workers in India (vide Anandale, 3ewell, pannikkar and Aiyar and others)

and it i3 possible to say that the faunal elements are fairly well understood at

the present day although the physiological behaviour of the species is not known.

It is only in comparatively recent times that the interest in this fauna in

relation to exact environmental conditions and to the physiology of the species

concerned, has come to the forefront of faunistic and ecological studies.

In the course of study of the breeding and development histories of some

Pakistan fishes, the literature on the subject has been found to be not only scanty

but also very scattered.

At a time when we hear from every quarter of the country the cry for the

improvement of the fisheries so as to effect a greater production of fish and

thereby to ensure a richer supply of food to the people, the importance of research

on the life-histories, rate of growth, food, migrations, etc., of fishes cannot be

over-emphasized. The information we have on the biology cf Pakistan fishes is

in no way comparable to the extensive knowledge accumulated as a result of years

of well-planned and systematically conducted research on the important fishes of

the western countries. It will, therefore, be no exaggeration to say that in the

whole Indo-Pacific region, there is scarcely a fish 'whose life history is fully

known and whose various stages from egg to adult can be recognised. Of such

matters as age, rate of growth, spawning periods, food and migrations we are

equally ignorant; nothing i3 known of the incidence of fluctuations and seasonal



117.

and other changes in the environment.

Fishery science in the modern sense has, however, not a long history in

this country. It is necessary to draw a distinction between research on fish

and fisheries research, the latter being a modern development of the study of fish

stocks in relation to their yield. If this interpretation is taken, fisheries

research has hardly made a beginning in this country, although there is some

amount of information on the fishes which contribute to the fisheries of the

country.

Among the earlier contributions on the fishes of India and Pakistan wbich

deserve mention are the account of the fishes of the G-anges by Hamilton Buchanan

(1822) and the comprehensive work on Fishes of India by Francis Day (1876-1878).
These two monumental contributions may be said to form the basis for all ichthy-

ologieal work in this sub-continent and even today the two volumes on Fishes in

the Fauna of British India by Francis Day (1889) constitute the only standard

work. All the more credit for this author, because at that time, subjects of

fish and fisheries were not considered so important. It also must be admitted

that the present-day fish ladders at headworks are actually the outcome of his

iniative. He can, therefore, most deservedly be regarded as the pioneer of

research on fishes of the nineteenth century.

Another landmark during the nineteenth century was the enactment of the

Indian Fisheries Act (Act IV of 1897). Although the promulgation of this Act did

not come under the purview of research yet it had far-reaching effects on research

especially with reference to providing opportunities to fish for breeding and

affording protection to fry and fingerlings of useful species of fish.

During the past sixty years, substantial additions to our knowledge of the

fishes of the sub-continent have been made through the efforts of many investigators



both in Pakistan and India, among them the work of Hora in the eastern waters is

outstanding followed closely by Naair Ahmed.

In west Pakistan the work of Howell during the second decade of the present

century is to be commended. Undoubtedly, he will be remembered as the founder

of the trout-culture in this sub-continent. The brown-trouts of today in the

rivers Beas, Eunhar, Swat, Gilgit, Chitral, etc., owe their origin to the untir¬

ing efforts made by him in their culture.

The other pioneer of research in fisheries of the former Punjab is Hamid

Khan. He has tackled almost all problems of fisheries like the development of

Gold fish (carassius auratus), fishing methods, fish and fisheries of the Rawal¬

pindi district, parental care among fishes, fish ladders, sex organs of Liahaseer,

habits and habitats of food fishes, food and feeding of Murrels, spawning of carps

and their spawning grounds, etc."'"
Decidedly, his contribution has been of outstanding nature for the first half

of the twentieth century. Later on Hamid Khan was supported by Amjad Hussain,

vho worked jointly as -well as Independently, on some important problems of the

time, such as, fish enemies, cultivation of Tilapia, spawning of carps, surveys of
2

Swat and Kunhar rivers, water-plants, etc.

At the same time Rahimullah Qureshi was conducting research on fish in the

former province of Sind. He lias published quite a number of papers on fisheries

resources, fish, trade, fishes, trawling, marketing and cold storage, fisheries in

the Karachi area, etc. He can be considered the pioneer of research in fisheries

in the Sind waters as well as for the Karachi coast besides the work that he lias

done in the state of Hyderabad (India) in pre-partition days.

1 History of Fisheries Research and Development in west Pakistan 1870-1963 by
Khalifa Amjad Hussain, March, 1964.

2 Ibid.
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Lastly, Nazir Ahmed, who lias worked a lot in East Pakistan,"1' has also con¬

tributed his share in the research on fisheries in West Pakistan with regard to

spawning habits of Labeo gonius and allago attu. fishes of Lahore, Tilapia

culture, etc.

Till about 1930, the progress achieved was largely in the fields of taxonorry

and geographical distribution, but with the growth of departments of zoology

attached to various Universities, noteworthy among them being Calcutta, Madras

and after partition Karachi, Punjab and Dacca, increasing attention began to be

paid to the study of both freshwater and saltwater species. These studies are

concerned more with the zoological aspects rather than with fishes as contributing
2

to fisheries.

The estuarine waters teem with fish and plankton life, but one should bear

in mind that the science of the sea has been built up in temperate waters, and it

is to be doubted whether everything determined there is validly applicable to the

tropics especially so with estuarine habitat which does not attain the 3arae high

development as in Asia.

The very rich animal life in estuarine areas is a source of potential

fisheries and many important centres have arisen in such regions. Two groups are

especially important, the crustaceans and the fish.

The crustacea in Pakistan includes several species of commercially important

prawns of the family Penaeidee (penaeua, metapenaeus. parapeneopais') and crabs of

the family portunidee (seylla and Keptumua). Two species of spiny lobsters

(panulirus polyphagus and Panulirus ormtus) are of commercial value. The entire

littoral and 3ub-littoral zones of the east and west coasts, the creeks and beys

1 List of publications in the bibliography of "Presidential Address at the Ninth
Pakistan Science Conference", Peshawar, March, 1957.

2 Research in progress at Karachi - "Morphology and Histology of a Cat-fish",
also, "Comparative account of the Morphology and Histology of the gas-bladder in
some teleostan fishes".
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and the multitude of small and large estuaxi.es and backwaters abound in a rich

molluscs® fauna, whose potentialities as a source of food and as raw materials

of considerable value in commerce and industiy have not yet been fully exploited

in Pakistan where molluses are utilized as food by foreigners only. The well-

known genus Ostrea (edible oyster) abound in the estuarine habitat.

1» Crustaceans

A Marine. Pishing for prawn3 has been carried on in Pakistan's estuarine

waters and along certain parts of the coastline from earliest times. Prawns find

a very welcome place in the local diet, and command a ready sale at prices which

are sometimes above the reach of the average man, because demand nearly always is

far greater than supply. Apart from their use as food, a great number of prawns

is recjpired daily by fishermen for use as bait, both in live form and dead.

During tide monsoon months of June to August shoals approach the shore so

close as to make it possible for fishermen to use the cast net for catching them.

Fishermen of the Karachi coast do not as a rule, go beyond 10-12 miles off the

home ports, and if large towns are situated within a short distance from such

ports, the fishery gains in importance, since the fishermen are able to get

better returns.

(a) Species caught. The marine prawns fished along the Pakistan coasts axe

chiefly members of the Penacidea. Other families of the Decapoda Natantia do not

occur in large concentrations and there is no commercial fishery of sea prawns

based on families other than the penacid group. The most important commercial

species which have been recorded from catches of prawns brought to the market are

Penaeua carinatus, P. indicus, p. samisulacatus, p. merguiensis, Metapenaeus

monoceros, M. brevicomis and Parapeneopsis stylifera. Photograph 1.



CRUSTACEANS

Photograph Xj

1* Panaeus carinatus.

2. Penaeus indicus.

3. Metapenaeus brftvicortiis,
4* Metapenaeus monoceros.
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West Pakistan

Marine

1. Penaeus indicus )

2. Penaeus merguiensis )

3. Penaeus penioellatus }

4. Penaeus carmalieulates )
)

5. Penaeus semisulacatus )

6. Penaeus monodon

7. Metapenaeus monoceros )

8. Parapeneopsis uncta j

9. Parapene opsis stylifera

East Pakistan

Estuarlne

1. Penaeus carinatus

2. Penaeus indieus

3. Leander styliferus

4. Metapenaeus monoceros

5. Metapenaeus brevicomis

6. Caridina gracilipes

7. Gardina propinea

8. palaemon carcinus

9» Palaemon sudis

Table 6

Local Name

Jiaro 4" - 7"

3» «, fjn
Kiddi 2" • 3"

Local name Size

Bagda Chingri 11" - 12"

Chapda Chingri 8"
Chapra "
Ghaxana "
Chaga "

Ghora chingri 5"

Horye " 6.5"
Kucbo "

Koraney

Koraney Chingri 5"

Ghusa "
Sunka " 1.5"

Ghusa "
Choanicha 15"

Golda Chingri
Mocha " 12"
Bara "
Shala "

Goda " 4«



P. carinatu3 is very large reaching a length of 11" - 12" and is bri$it2y

coloured* In most places, however, it is not caught in such large numbers as

the others.

P* indicus grows to about 9"» This and its abundance, practically along

both the coastlines, make it probably the most important commercial species.

Of the species of Metapenaeus, M. brevicornis is the commonest penaeid of

Bengal, large numbers of which are caught from paddy fields in the low-lying

areas.

Parapeneopsis stylifera. fished in large numbers along the west coast during

the warmer months cf the year is peculiar, since it does not migrate into brackish-

water as the other species.

Among non-penacid prawn species of Leander, especially L. styliferus, contri¬

butes substantially to the catches in the Gargetic Delta. The species is smaller

than the more coraraon prawns, growing to a size cf only about k-h * 5"» Its small

size is, however, compensated by the vast numbers in which it is caught throughout

the year.

Shrimps, seldom exceeding an inch in length, occur in vast shoals along the

coast in certain months. They are then caught along with other prawns and fish

and are marketed vhen other crustaceans are rare.

The species caught from estuaries are the same excepting Parapenacopsi s

stylifera which rarely occurs in such localities. One important characteristic

of the catches from these areas deserves to be emphasized, namely, that the vast

majority of the prawns are young and immature, the fully grown mature ones being

caught only from the sea.

(*>) Biology. Much remains to be known of the biology of Pakistan prawns.

Excepting for some casual observations, very little work has been done in Pakistan.



The Prawn Research Unit of the central Marine Fisheries Research Station, India,

has been mainly engaged in biological investigations relating to the penae id

species common along the south-west coast and has succeeded in collecting a con¬

siderable amount of data on several aspects of M. dobsoni, p. stylifera and

P« indicus."*"
So far as is known all species spawn only in the sea. P. stylifera liberates

its eggs mostly in coastal waters not more than 10-12 fathoms in depth. P. Indicus

setana to prefer deeper water, its eggs or larvae having been seldom obtained along
2

with those of the former. The breeding period is fairly long and continuous with

regard to P. stylifera - October to December. In the case of the larger species

P. indicus a certain amount of evidence has been collected indicating the exist¬

ence of two such periods, October to November and May - June.

L. styliferus is found where a brackishwater environment is available for the

completion of its life cycle. This is predominantly a marine species capable

of tolerating very low salinity but very rarely freshwater conditions. Among the

Penaeids, the species most tolerant to changes in salinity is Metapenaeus manoceros

which occurs in sea water, brackishwater and in water that is nearly fresh.

(i) Food and Habitat. It is now well-known that the food of prawns consists of

the detritus, both animal and plant, that accumulate at the bottom of their habitat

and that they prefer areas with a muddy bottom. A.long with this detritus they

naturally take in large quantities of sand and mud."' These take plenty of diatoms,

1 Menon, M.K., (1951), The life-history and bionomics of an Indian penacid prawn,
M. dobsoni, Proc. Indo-Pacific Fisheries Council 3 (ll - III).

— (1953)# Notes on the bionomics and fishery at the prawn P. styli¬
fera on the Malabar coast, J. Zool. Soc, India, 5(1).

— (1954), On the Paddy Prawn fishery of Travancore-cochin and an
experiment in prawn culture, proc. Indo-Pacific Fisheries Council 5 (n - III).

2 Ibid.

3 "About 22f0 of the stomach contents by volume is constituted by sand grains and
it occurs in about 53$ of the prawns examined", Proc. Indo-Pacific Fisheries
Council S3/12, p. 406.
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particularly when they are abundant in the plankton. p. indicus seeins to con-

suae large quantities of algal matter when available. P. stylifera is apparently

an exception to this habit since, excepting diatoms, plant matter was rarely

noticed in the stomach contents.

(ii) Breeding. All penaeid prawns mentioned here, with the exception of

p. stylifera. migrate into estuaries and backwaters quite early in life in the

post-larval phase. Immense numbers of such fry pass into these brackishwater

areas almost continuously throughout the breeding period. They grow for sou®

months in such environments and then go back into the sea, where further growth

and attainment of sexual maturity take place. The seaward migration seems to be

largely a passive process, since they are usually carried by the large influx of

rainwater flowing into the sea during the monsoon period. All these species

breed in the sea. Even Metapenaeus monoceros is not known to breed in brackish¬

water, although this species or a close relative is known to breed in such waters

in Australia."1" The breeding period cf L. styliferus seems to be very extended,

from October to July. In July and August, 1954, when a large quantity of

shrimps was landed near Karachi, the gonads shaved that this was the breeding

season of Penaeus merguiensis.

(c) shrimp Grounds

(i) West Pakistan. The sea-bed of the Sind coast, for the most part, is muddy

and suitable for prawns and shrimps. The coast of Sind appears to be very rich

in prawns which are observed in shallow water by October and are fished extensively

till March.

The exploratory work so far done on the Makran coast indicate that Sonmiani

Hor, Kalmat Khor, Pasni and Gwadur have good shrimp grounds. On the Makran coast

1 Thomson, J.M., "Fluctuations in Australian Prawn Catch", Proc. Indo-Pacific
Fisheries Council, 33/18, p. 444.
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the prawns appear at about the same season as on the Sind coast and then again

in July, August and September when they are caught inside the creeks and back-
1

waters of Kalmat Khor and Sonmiani Hor.

2
Ahmed in conjunction with Khaliluddin and Hussain have made some study on

the shrimp fisheries of the Makran coast with a view to record;

1* Economic status of the existing industry

2. Efforts made and methods employed in fishing

3. Species caught and their seasonal fluctuations

4. Locating new fishing grounds and to evolve suitable methods of exploita¬
tion*

Their studies reveal that the shrimps cf the Makran coast form one of the

important commercial fisheries cf the area. There are nearly 21 shrimp fishing

stations along the 350 mile Makran coast. Shrimps are usually caught from shallow

waters with a depth from 1 to 3 fathoms, although very large quantities exist in
3

deeper waters on the continental shelf. The prawn season usually starts in July

and ends in January. However, September and October are the best fishing months.

1 Qureshi, M.R., 1954# "Same schooling pishes of the Arabian Sea", Pakistan
Journal of Sc., Vol. 6, No. 2, 1954.

2 Ahmed, M., Khaliluddin, M., and Hussain, A., (19^2), "Shrimp Fisheries of
Makran Coast", Joum. Agr. Pak. Vol. XIII, No. 2.

3 Work was done by "Investigator" in 1904-5 along the Arabian and Makran coasts.
Evidence of the richness of the fauna in this area was obtained in a depth of
110 fathoms vihere over 500 examples of a species of shrimp were taken in the
trawl. The story is told that the surgeon-Naturalist, in view of the large
number taken, concluded that the species must be a common one, though he could
not remember having seen it before. He, therefore, preserved about 20 specimens
and handed the remaining 480 over to the mess cook, v&io made an excellent "prawn
curry" out of them. on his return to the Indian Museum at the end of the survey
season, the Surgeon-Naturalist made a careful examination of his 20 specimens and
then discovered that these represented a new species. It was thought that most
of the big zoological museums all the world over would have been willing to give
£l for a co-type cf this new species so that this "prawn curry" was one of the
most expensive dishes ever served on board a shipl



The size of the shrimp varies from 5*5 cms. to 16 cms. of the genus Metapenaeus

having an abundance of the species M. monoceros.

(ii) East Pakistan. In East Pakistan, the coast mostly consists of mud flats,

the richest area being the Granges-Brahmaputra ddtaic regions as cited in various

reports to the Government of Pakistan. Of the two cruises of the Japanese

trawlers for which reports have been received, one definitely considers prawns

to be available in appreciable commercial 151entities. In a very brief report to

the Government of Pakistan, the Master of the Kinki-Maru, a Japanese vessel which

operated in the Bay of Bengal provided under the Colombo Plan, mentioned the

presence of prawn larvae off the islands south of Noakhali and Barisal. His

report did not mention the time of year when they were found.^"
According to this EPTA report to the Government of Pakistan there are indica¬

tions of the presence of prawns throughout the survey period, December, 1962, to

April, 1963«

The P.A.O. master fisherman has estimated that from December to February,

prawns accounted for one per cent, of the catch. Only on one occasion did he

catch 300 lbs. of prawns in one hour's trawling off Cox's Bazar. All the indica¬

tions of the capture are that the prawns are not, in fact, on the sea-bed, but in

mid-water. A prawn industry exists within the Sunderbans, although few details

of its activities are known and no reliable data exists. That prawns are to be

found in the Bay of Bengal is also a fact, but to what extent this fishery mi^at

be best exploited is not known.

All the species mentioned in the attached list have the habit of migrating

into estuaries and backwaters in the early post-larval phase of their life history
O

and, after a period of several months, go back into the sea for breeding purposes.

1 EFTA Report No. 1767, Trawling Operations in the Bay of Bengal, Rome, 1963.
2 Qureshi, M.R., 1963, op. cit. p. 40.
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Investigations show that Metapaeneus monoceros is adapted for life in water

of comparatively very low salinity and therefore, is quite conmon at the mouths

of streams aid. in brackishwater areas. Metapaeneus brevicornia is reported to

be the most common penaeid of East Pakistan, large numbers of them occurring in

paddy-fields and bheris. Parapenaeops is stylifera is a non-migratory penaeid

growing to about 5 inches in length."'"
B Freshwater prawns. Various species of freshwater prawns are fished from

rivers and other bodies of freshwater. Some of them are caus^it from the brackish-

water lakes also in certain months when the salinity is low, 3ince the prawns

migrate into them temporarily, chiefly for breeding.

The prawns caught from fresh water are species of Palaemon. Among them

P. carcinus is the largest, fully grown specimens reaching about a foot in length.

It is caught in appreciable numbers from the rivers during the months cf September,

October and November.

Species Remarks

1, Palaemcn carcinus Mainly freshwater species tolerating brackish-

water.

2. Balaemon malcolmsoni - do -

A wealth of data must be collected before a fair appraisal of shrimp resources

can be made.

2. Fish. From an economic as well as from a faunistic and biological stand¬

point, the group of the fishes is cf the greatest importance. Although- at this

point, it would have been desirable to divide the fish fauna in ranking order of

importance ecologically as well as economically into true estuarine fish, coastal

fish, anadromous and catadromous species and marine pelagic and demersal species,

but it is impracticable to do more than give a faunistic list, since knowledge of

1 Ibid.
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the resources is seriously restricted. Althouf^i the general distribution of

a few of the most important species is known, the precise distribution of these,

and the limits of distributions along seasonal and geographical co-ordinates

are not known or if known are not recorded. It will, therefore, be observed

that brackishwater and marine fishes have been dealt with together.

The fish fauna of tl)S whole of Indian and Pakistan waters comprises over

eight thousand species.^" Of this total about 120 are useful as food fish,

and about 6 are subject to an advanced commercial fisheiy, defined as fisheries
2

landing over 2000 metric tons per annum.

For the purposes of the present discussion, the commercial fish of Pakistan

are classified into two groups according to their two main realms of occurrence.

1. Estuarine and Marine pelagic and demersal species.

2. Freshwater species.

This classification is merely one of convenience since many species may

have both an estuarine and a freshwater phase in the life-cycle, while others

are neither strictly pelagic nor strictly demersal in habit.

1 Day, F., 1889, Fauna British India, Vols. 1 and 2.
2 F.A.O. Year Book of Fisheiy Statistics, 1964» Rome
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Table 7

Check List of C aminereially Important gstuarine and Marine Species

Local Name
X*GXXO€ XXX

West Pakistan East Pakistan Scientific Name Popular Eng. Name x^y's

Palla Hilsa 1. Clupea ilisha Herrings or Indian
Shad

p.376 Vol. I

Not found Kure Xhara,
phatra

2. Raconda russel-
liana

Smooth-backe d
herring

p.364 -

Saiaudar Palla Huriiilaa 3. Clupea toll Indian Shad P.377

Boi (Pharra) Bhangan 4. Mugil Speig-
leri

Gray Mullet p.342 Vol. II

T eet-pharra Parse 5. Mugil carinafcus ft p.344 "

Phal Bhangan 6. Mugil tade tt p.344 "

Pharra Ural 7. Mugil waigien-
sis

ft p.356 "

it Corsula, iigelee 8. Mugil corsula tt P.349

Dangara Bhetki 9. Lates calcarifer Cock - up P.4W) Vol. I

Surmai «•» 10.*Scomber micro¬
lepidotus

Indian or striped
Mackerel

p.203 Vol. II

n «*» 11. Scomber guttatus Spanish »' p.2l0 Vol. II

n 12. Scomber com-

mersonii

» n p.211 "

Dorna 4* 13, Sardinella
longiceps

Oil Sardine p.273 Vol. I

Kich-uk-louar Chandana 14. Sardinella
fimbriata

Sardine P.373

padaia m 15. Sardinella
sidensis

Sardine p.374 *

Koor Phyasa 16. Engraulis
haailtoni

Anchovy p.389

it Kagaja 17. Engraulis
malabarious

tt P» 389

« Ramphyasa 18. Engraulis tt P.393
purfeva

x Scomber microlepidotus of Day's volumes. For recent account of taxonomy vide
Beaufort in fishes of the Indo-Australian Archipelagp it is Rastrelliger kanagurta
(Ruppell) Vol. 9, 1951, Leiden.
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West Pakistan Bast Pakistan Scientific name Popular Eng. name

Koor

Mitto

D a wan

Khagga

Karoboro

Sueari

Chann

Sua, ghol

Ghana

Tel-tampri

Phyasa, pfcansa

Kagaja

Patia, CariaHi

Tel-Tampri,
Naila

19. Sngraulis telata Anchovy

20. " raystax "

21. " indicus n

Gang-magur

Pangas

Silond

Kuna tengra

Gagla

Gagat

Ghogna

Gagha

Nuna koi

Bhola

Koi Bhola

Bhola

Bhola

22. Coila dussu-
mieri

23. Dussumieria
acuta

24-. Ciupea lile
(Kowal coval)

25. Thymus thun-
nina

26. Plotosus
canius

27. Pangasius
buchanani

28. Silundia
gangetica

29. Macrones gudo

30. Arius serratus

31. " malabari-
cus

Prill-tailed
anchovy

Rainbow sardine

White sardine

Dwarf BonLto

Banded catfish

Catfish

32. " dussu-
mieri

33. " gagora

34. Sclaena cuja Jewfish, drum,
croakers

35. " coiter

36. Sciaenoids
pama

37. Sciaena sina

38. rt belangexi

39. " diacanthus

40. Otolithua
maculatua

Reference in
Day'3

p.392 Vol. I

p.390 »

p.394

p.397 "

P. 399

p.374

p.205 Vol. II

p.113 Vol. I

p.142 "

p.143 "

p.151 "

p.180 «

p.183

p. 188

P. 185

p.115 Vol. II

p. 115

p.124 "

p.114 "

p.120 »

p.118 »

P. 127
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West Pakistan East Pakistan Scientific? Name Popular gng. warae

Ranvvas

Karo seeri

Lakwa

Rishi

Dhotiiar

Saiial

Topsi, tapasi

Guguru

Dhothar

Gukur

ft

Mayyo

Hiro

Dangara

Gang koi

Dotor

Bhetki

Tbont , Gisser Bhole

Dhanibo

Gisser

rt

Aal

Bhambor

Khaibal

Bhole

Ilal, Karal

Bhol

Mattiya mach

ft

Karsia

Sundra

41.

42.

43.

44.

43.

4^.

47.

43.

49.

50.

51.

52

Polynemus
indicus

Polyneraus pie-
bius

H tetradactylnai

" paradiseus

Pristipouia
stridens

Tlireadf ins, Indian
Salmon

pomadasid grunt

" olivaceum "

" raaculatum *»

" dus suraieri "

Lutjanus sebae Snapper

" malabaricus "

" rivulatus "

• n johnii plain-3caled snap¬
per

53. Lates calcari- cock-up
fer

54. Serranus Sea perch
stolickzkae

55. " hexagonatus spotted-perch

56. " diacanthus Sea perch

57. " lanceolates Sea perch

58. " pantiierinus "

59. Chorinemus Leather-Jacket
moadetta

60. H toloo " "

61. » tala " »
x

62. Sillago sihama Whiting

Reference in

p.105 Vol. II

P.I06 "

p.106 w

p.102 "

p.508 Vol. I

p.509 "

p. 510 "

p.511 H

p.465 "

p.466 n

p.471

p.476 "

p.440 -

p.445 "

p.447 "

p.449 "

p.450 n

p.451 "

p. 174 VoL II

p.176 »

p.176 *

p. 224 "
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West Pakistan Bast Pakistan scientific Name Popular Eng. Name

Bhambor Sundra

Achcho pitho Hail Chanda

Rup chanda

Kala Chanda

Kalwa pitho

Kalo pitho

Bangda

Seem

Hhor-mangra -

Dandanee Kaiaat

ICanatyan Hangur

Gussi -

Muyyach

Gandan -

Kari

Doka Mangar Julia Mangar

Bodloer- buther

it «

Pusuni

Mangra

Liaro

Wakhan

Karaot

Kania magar

Khurra raach

63. Sillago pani- . Whiting
jus

64. Stromateus
sinensis

White pomfret

65* " cinereus Silver pomfret

66. " niger Black: ponfret

»67. Caranx djedaba Horse mackerels

68. " malabaricus " *

69. n affinis " n

70. Rhinodon typious whale-shark

71. Carcharias Shark
laticandus

72. " melanopt- Black-tipped shark
erus

73. " menisorrah Gray shark

74. " linibatus Small black-tipped
shark

75. » ellioti Gray shark

76. Galeocerdo ray- Tiger shark
neri

77. Zygaena blochii Hammerhead shark

78. " malleus " "

79. » tudes " "

80. 31egostoma tig- Shark
rinum

81. chiloscyllitm Dog-fish
indicua

82. pristis cuspidar 3aw~fish
tus

83. " zysron "

84. " pectinatus n

Reference in
SMl*

p.223 Vol. II

P.197

p.193 "

p.199

p.158

p.163 "

p.158 "

p. 29 vol. I

p» 9 "

p. 14 w

p. 16 "

P. 17 ■

p. 15 "

p. 20 n

p. 22 "

p. 22 «

p. 23 "

P. 33

p. 34 "

p. 37

p. 38 "

p. 39
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West Pakistan East Pakistan Scientific Name

Muchcho

Kair

Kutti

Achopitan

Giiido

Mithaa

Matyabyllia

"
, liaro -

Gsduri Sharker

Gadum, Pitan Shankush

Shankush

Shanker

85. Rhynchobatus
djeddensis

86. Rinobatus
granulatus

87. " thonini

88. Trygon bleek-
eri

89. n sephen

90. " walga

91. M varuak

92. Narcine timM

93. Astrape dip-
terygia

Popular Eng. Name

Spotted guitar-fish p. 40 Vol. I

Guitar fish

Sting-ray

p. 42

p.44

p. 54

prill-tailed stig- p. 50
ray

Sting-ray

Electric ray

P. 55

P. 53

p. 45

p. 46

A Hatuarine and Marine Species

The brackish water areas are inhabited by a varied fauna of Mullets, Perches

and Herrings. With the penetration of bractcishwater conditions in the :aain river

courses, the most important fish, Hilsa or Palla, ascends upstream into fresh¬

water. The onshore zone consisting of the area along the sea coast standing out

roughly to the edge of ri^t of land and taking in all coastal bays, possesses

an endemic fauna as well as sharing some of the elements of the off shore zone

and the brackish water. This zone possesses stocks of Mugil. Sillago. Chrysophrys,

Gerres and Lut.janus. In the surface layers of the off shore waters large schools

of Sciaena. Polynanus and pristipoma have been observed and are regularly present

in a seasonal pattern. Small schools of Stromateus are also present while in

the bottom waters there is an abundant and exceedingly varied fauna comprising

Synaptura, Cynoglossus Lut janus and Elasmobranchs.
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(a) Important species

(i) Indian Shads or Herrings - Order: physostomi - Family; Clupeidaa.

Hilsa or palla is undoubtedly one of the most important edible fish of the

country, whether from the point of view of numbers caught or from that of the

esteem in which it is held by the fish-eating population# photograph 2.

Hilsa Fishery in Bast Pakistan# The hilsa fQlupea ilisha) provides the most

important single fishery in East Pakistan especially during the monsoons rtien

other species of fish cannot be easily captured and an all-round scarcity of fish

is felt# It is an anadromous fish, living in the sea throughout life1and
ascending the rivers for breeding only. Though our knowledge of the seaward

migration of Hilsa and its life in the sea is very meagre, there can be no doubt

whatever regarding its ascent up all the principal rivers of Pakistan, sinee

extensive fisheries of the species depend on this anadromous habit#

Food# The fish is essentially a rjlankton feeder. There is no selective feeding

as far as plankton is concerned# Copepods and diatoms have been found invariably

to be the dominant items depending on their availability# Spent specimens have

more fine sand grains, showing more or less a sort of feeding habit at the

bottom layers, while the young specimens appear to be mid-water feeders.

Migration. This species swarms up both the large rivers of East Pakistan generally

as soon as the monsoon commences, but the rapidity of the current affects the time

of migration. In East Pakistan the hilsa ascends the river system for spawning

purposes in almost all cases throughout the south-we3t monsoon to nearly the end

of the year except for the districts of Bangpur, Dinajpur, Bogha and chittagong

Hill Tracts, i/hidh are not fed by large rivers. Another wave of migration is

about February at the close of the winter. sufficient number of hilsa, however,

do not ascend the Brahmaputra and the Liata rivers beyond a few hundred miles on

1 Day, F., 1889, Fauna of British India.



Photograph 2: Clupea ilisha.



account of the rapidity of the currents.

In winter most of the adult fish fall back from the rivers to wanner waters

of the estuaiies, but with the advent of the hot weather they begin to show

greater activity. While the mature fish react to the current and go against it

like other anadromous fish, this does not ex-pear to be the case with the young,

which have not been observed to travel against strong currents of flooded rivers.

If the salinity, temperature and flow of the currents have anything to do with

the movements of the fish, it will appear that the young fish in the tidal sone

and the coasts! waters is subject to a diversity of ecological conditions. The

comparatively low salinity, favourable direction of currents, availability of food,

etc., may be contributing towards the presence of the hilsa in the coastal waters

after the monsoons.

The upstream movement of Hilsa seems to be largely dependent on two main

factors - monsoon and the state of sexual maturity of the migrating individuals.

The monsoon is very erratic both in its intensity during certain months and in its

total precipitation during any particular year. These variations in the monsoon

are probably responsible for the usual fluctuations in the annual crop of the

species, and especially for variations in catches at definite places but a large

fluctuation is presumably due to the age of maturity of the fish. in this con¬

nection it may be mentioned that Mr. Cleghom who had had 20 years of experience

in the fishery business in the gunderbans (East Pakistan) stated that in his

experience there was a 5-year cycle in the fishery of Hilsa end his prediction

that 1959 would be a bumper year came true. Available records from 1914 lend

support to the five-year cycle in the fishery of the species. It may be of

1 Hora, S.L. and Nair, K.K., 1940, Further observations on the Bionomics and
Fishery of the Indian Shad, Hilsa ilisha (Hamilton) in Bengal waters", Records
of the Indian Museum, Vol. 42, Part I, p. 47•
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intex'est to mention that the European herring also shows a f ive-year period df

maturity find like hilsa it also spawns under widely different conditions of

salinity.

The tremendous advantage of the physical environment of Pakistan for various

estuarine species is well illustrated in the case of the hilsa. The numerous

large rivers of the coast, particularly coastal brackish water estuaries, form

an excellent habitat during the major part of the hilsa* s life. There is sane

suggestion that hilsa reside almost throughout the year in the rivers, or in the

lower reaches in the estuaries, in the C-angetic delta, and rarely 30 out to sea..

Doubts were first expressed by Prasad* as early as 1919 regarding the true

anadromous nature of hilsa. in view of the above fact. Even the young species

about 6 inches long, locally known as "Jatka", were found, in some of the rivers of

East Pakistan throughout the year.2 Horn and Uair^ and others confirmed this by

investigations aid evidence adduced shows that after leaving the rivers, the fish

do not go far into the sea but now about in shoals in the estuaries and along the

foreshores.

Hllsa iliaha and Hilsa toli. Mojundar in 1939 distinguished between Hllsa iliaha

(Han.) and Hilsa toli (Ham.) due to the special characteristics of the coastal

hilaa jumping up into tire air. He remarked that "people .going in country boats

haaard a risk if they chance to be in or near a shoal of hilsas as these may jump

in and cause the boats to sink" A He also noted that the sea-Mlsas have the

1 Prasad, B,s 1?19» Annual Report of the Department of Fisheries, Bengal, Bihar
and Orissa for the year ending 31st March, 1919, P» 4»

2 Infra p. 161
3 Hora, 3.L., and Hair, K.K., 1%C, Further Observations on the Bionomics and
the Fishery of the Indian Shad (Hilsa ilisha) in Bengal waters, Record Indian
Museum XLTI, pp. 33-50.

4 Mojumdar, C.H., 1939, Culture of Hilsa, Modern Review, pp. 294, 295»
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habit of moving on the surface of which the fishermen take optimum advantage.

In some places thsy are "skimmed off" the water by nets. In others they are

driven to khals (branch rivers) and such means are improvised with nets to pre¬

vent their return to the sea. Thousands of hilsas are caught at a single "drive

off". These are quite in contrast to those of the inland river (the species

Clupea ilisha most probably) where they move at great depths.

Fortunately, for the continuance of the hilsa fishery from year to year, the

eggs of the species are demersal and only the post-larval forms seek hi^ier

layers, as is the case with the European herrings (clupea harengus Linn.).

Having deposited their spawn the older fish, or what remains of them, having

finished their work die out at sea."*"
Breeding. It is generally agreed that the hilsa (Clupea ilisha) ascends the

large rivers of East Pakistan to breed and that this continues throughout the year,

the peak period being about July and August with a second low peak in May. These

peak periods are correlated with the flooding of the river owing to the monsoons

and the nor'westers respectively. The young are known to move down the river to

the estuaries where at "the end of December the young hilsa in the Sunderbans are

extensively fished. In -the summer months, the growth is more rapid and the

specimens obtained f rem the Sunderbans are 7 to 9 inches in length. The congre¬

gation of the young in the estuaries or the shallow waters at the mouth of the

rivers or in their neighbourhood shows that the real feeding grounds of the young

are these where they move about in big shoals and so give rise to big fisheries

both in the Sunderbans and along the Chittagong coast in East Pakistan. So in

the estuaries and on the mud-flats at the mouths of rivers, the fish feed and grow

till the urges of "3weet waters and sexual maturity goad them to enter the rivers

1 Howard, S., 1938, "The Hilsa", Statesman of 7th September, 1938.



and to 3tart their upward journey".1 Such, in brief, is the life cycle of hilsa

in its main outlines.

p
As Talbot suggests, for a full elucidation of the life-history of the hilsa,

tagging experiments are, undoubtedly, absolutely essential. In this connection
5

Nazir Ahmed observes that hilsa is a very delicate fish and can live to about

10 minutes after its capture before its spawning season and during the spawning,

however, the fish survives but for a minute or two and this is advanced as one of

the reasons for the failure to tag them so far. 7/hether the attempts to tag

them will be successful or not is yet to be seen.

The species Raconda russelliana is very abundant in the waters of East

Pakistan especially in the Sunderbans where their young are numerous. Photograph 3.

Hilsa fishery in '//est Pakistan - Breeding. In Sind, the species (clupea ilisha)

ascends from the sea about February for the purpose of breeding in the river Indus,

from which it again descends to the salt-water about the end of September or com¬

mencement of October, after which not even the young can be found. This is in

great contrast to the rivers of East Pakistan.^" In the writer's opinion this

scarcity of the young ones in the Indus despite the fact that large quantities of

palla are caught eveiy year in this river during the floods, is due to the fact

that the Indus has silted up and deteriorated to such an extent because of the

weirs that span and control its waters, that except during the floods, there is

little water in its channels to induce the young ones to ascend it. There is,

therefore, no comparison between the Indus and the rivers of East Pakistan which

flow throughout the year at a moderate rate which the young ones prefer.

1 Hora, S.L., and Nair, K.K., 1940, op. cit. p. 47.
2 Talbot, G.B., 1959, "Report to the Govt, of Pakistan on Hilsa Fishery and Fish
Passes", F.A.O, Report No. 1008.

3 Ahmed, N., Hilsa Fishery cf East Bengal.
4 Supra p.© 6.



139.

Although the main body of these f ish swarm up the large rivers of East

Pakistan generally as soon as the S.W. monsoon coranences it is not the same with

the Indus. In this river the floods are mainly caused by melted snows at this

period. one reason why periods of floods are selected as those for breeding,

appears to be due to their being practically acquainted with the fact, that at

these times the shallows are covered with water, rendering ascent practicable,

consequently, they go up to deposit their ova, which is always done in the rivers,

never in tanks or canals. They are only taken in dhands, stagnant pieces of

water or canals, due to some accidental cause or unnatural obstruction having

obliged them to turn aside from their natural breeding grounds.1
Migration. The female after laying its eggs in the shallow portions of the river

is either captured or is carried bade to the sea. The same holds good for the

male. The young ones after spending about a month in the river, enter the main

current and are carried with it to the sea where they spend about two years.

After the first migration, the alternating river and estuarine phases are annual

events.

Day in Ms report on the Marine Fisheries of India records the occurrence of

extensive fisheries of palla at Gwadur on the Baluchistan coast and remarks that

these palla are found extending their range to wherever food is plentiful; these

are only missed during the breeding season and even then young ones are present.

On the west coast too it is seen that they do not migrate any great distance from.

the 3hore and, therefore, this fish is not so capricious in its arrival as are the

more marine forms, for instance, the oil-sardines of the Malabar. As Day observes,

"a periodical supply of food is afforded to people far inland unless man in his

greed Impedes or entirely arrests their ascent by means of fixed engines and weirs,
2

and so annihilates the supply".

1 Day, F., 1873» Report on the Fresh water fish and Fisheries cf India and Burma,
pp. 22, 23.

2 Day, F.» 1873, "Report on the sea Fish and Fisheries cf India and Burma",
App. p.i..
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Dams and Migration. It is to be noted that the only obstructions to fish migra¬

tions in Pakistan at the present time are on the river Indus. A barrage is

located at Sukkur, about 300 miles from the mouth of the river, but as only a few

palla migrated beyond this point previous to its construction little damage was

done to the run. Later in 1955» the Lower sind Barrage, which is about four

miles above the city of Hyderabad, was completed. It is this barrage which

poses problems, for its construction at this site obstructs the pa11a fish in

their annual run upriver and deprives them of almost two-thirds of their normal

spawning area.

pish passes have been provided but the observations so far made indicate that

pa11a does not negotiate them and its own ascent is checked, resulting in greater

catches down "the river and no catch up the barrage. The two fish ways constructed

are adjacent to the dividing walls and are located a few hundred feet from each

bank of the river.

Undoubtedly, the fish-ladders at the Lower Sind Barrage appear to be well-

constructed frcm an engineering point of view, but the biology and the habits of

the fish which they were intended to assist appear to have been completely disre¬

garded. As Talbot points out the reaction of the fish when migrating up a large

river like the Indus is to stay vdth the main body cf water. If this were not so,

they would soon be lost in side channels, backwashes and small tributaries.

Besides, this fish is not a surface swimmer, but remains 3 to 6 feet below the

surface of water and tides to avoid strong currents, remaining near the banks as

far as possible.1 The fish entrances on the present structure are approximately

250 feet downstream from the gates of the barrage and located several hundred feet

away from the banks of the river. It is doubtful that any fish can find them.

1 Hussain, Z«, 1962, "Hilsa ilisha and fi3h ladders at the Ghulam Mohd. (Lower
Sind) Barrage on the River Indus, West Pakistan", Journal Agr. Pak. Vol. XIII
No. 2 June, 1962.
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In addition, the volume of flow in the present f ishway is less than 50 cubic

feet per second in contrast to the barrage's usual spill cf a minimum of 20,000

to 30,000 cubic feet. The palla in its upstream migration cannot be expected to

divert from its course to enter water where the discharge is 50 cubic feet. The

fishways should, therefore, be in the main flow of the river and as far upstream

as the inajority of the fish can migrate.

Another very poor feature of the fishway is that it is only 5 feet wide.

Even the American Shad which is similar in its habits to the palla will not enter

a fishway of 5 feet width ard it is extremely doubtful that palla will either,

especially so when these fish usually move in schools and require more swimming
1

space.

Talbot has recommended construction of new modem fialways to save the

fishery from complete depletion. The economical affects will be disastrous if

these fishways are not constructed. A run of fish of such magnitude as is indica¬

ted by the palla catch statistics of between 4 and 6 million pounds each year is
2

immense in itself. Added to this are the 9000 fishermen engaged directly or

indirectly in this fishery.^
The species fclupea toll) or samudar palla in west Pakistan attains at least

3 feet in length and does not appear to ascend rivers to breed but is found near

their mouths. This is found in schools in the bays and near the mouths of the

creeks in the months of March, April and May.

Hilsa Hesearch. Considering the importance of the hilsa fishery to Pakistan,

Burma and India, the Indo-pacif io Fisheries Council of the F. A. 0. evolved a

research programme in 1952, in which all the three countries are participating.

The main features are to find out whether there are one race or more of hilsa and

1 Talbot, G.B., 1959, op. cit. p. 4.
2 Talbot, G.B., 1959* op. cit. p. 2.
3 Sufi, S.M.K., and Hussain, Z., 1962, "Biological and Economical effects of
Barrages on Hilsa ilisha and its fisheries in the Indus", Journal Agr. pak. XIII.
2, 1962.
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to ascertain whether the fishery is depleting. The investigations will be

carried out in all these three countries first and then under a joint progrsrame

the scientific workers will work together to evolve ways and means of developing

this fishery so that this may be revived and more fishes may be available to the

countries concerned.1

(H) Mullets - Order; Acarxthopterygii - Family; Mugildae.

Mullets form another valuable group of estuarine species. photograph 4.

There are about 27 species of mullet in Pakistan waters known to Science, but

only 5 species are found in some abundance. (Refer to check list.)

The brackishwater estuaries, vhich are best exploited at present in East

Pakistan, form an excellent habitat during the major part of the mullets life as

they provide its main food supply, the detrital debris and minute creatures.

It is generally agreed that the mullet emerges from its brackish water feed¬

ing phase and schools before entering the sea to make their sunnier migration.
2

Schools at these fishes are seen going out and later entering the Karachi harbour.

It i3 presumed that at the end of this migratory phase, the mullet spawns,

most probably in the surf zone, in the neighbourhood of estuaries and brackish

water entrances. The greater availability of nutrients in the eastern river

districts of Pakistan is of paramount importance for the prolific occurrence of

mullet in this region. These estuarine and brackish water areas are zones of high

biological productivity and they form excellent nursery grounds for many species

of fish including the mullets. Biologically and from the fisheries point of view,

the estuaries have close affinities with the sea, as their fauna is predominantly

marine and in almost all cases with the exception of hilsa, the fisheries depend

on the colonisation of these areas by the young ones. The fingerling mullet too,

1 Talbot, G.B., 1959s op. cit. p. 1.
2 Qureahi, M.R., 195k » "Some Schooling Pishes of the Arabian Sea", Pakistan
Journal cf Science, Vol. 6, Ho. 2, April, 195k.



Photograph 4s Mugil speigleri.

Photograph 5• Lates calcarifer,
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operating not in schools "but as an individual soon enters the brackish, waters

especially adjacent to the silt deposition zones of mangrove swamps, as a bottom-

feeding demersal fish. The mullet remains in sheltered waters for 3 to 4 years,

before making its first spawning migration. After this they are seen moving in

and out regularly each year.

Very little is known about the behavioural patterns of the mullet in Pakistan

waters except for a vary general outline of its life-history as described above.

(iii) Qock-up - Order; Acanthopterygii - Family; Percidae. Photograph 5.

Only one species is recorded in very large numbers from the Sunderhans in

East Pakistan and from the coasts of Baluchistan and Sind in West Pakistan.

These fishes are marine forms, largely frequenting brackish waters and occasion¬

ally ascending fresh waters.

This fish is excellent eating, when taken from the vicinity of large rivers

and contributes to a highly productive fisheries in most coastal ports of the

country, especially so in East Pakistan.

It is evident that among the fishes, the elasmobranch are very poorly repre¬

sented in the true estuarine area except for Carcharias mulleri (shark) and

Carcharias gangetioua (ground shark of the rivers).

(iv) Indian Mackerel - Order; Acanthopterygil - Family; jcombrldae. photograph 6.

The mackerel 5s one of the world's most important among commercial fishes.

Unlike the numerous species and races among clupeids, there are only a few species

of the true mackerel. in general the mackerels are gregarious and essentially

warm water species, occurring in large numbers not far away from the coasts and

feeding entirely on plankton organisms. Its shoaling on the west coast corres¬

ponds to a period of rich plankton production. in essentials, its appearance

throughout Pakistan and India corresponds to the colder part of the year, although



Photograph 6; Scomber raicrolepidotus.

Photograph 7: Thymus thunnina,
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small landings of the species are by no means uncommon in many parts of the west

coast what is usually spoken cf as the off-season.

Species cf commercial importance in India, Pakistan and the Far East are

now considered to belong to a different genus, Rastrelliger, the Indian mackerel

being pastrelliper kanagurta (Ruppell) • This is also called the striped mackerel

by certain authors, sand enjoys a wide distribution from the coast of Natal in S.

Africa to the China seas. This species is smaller in size than the European

mackerel, being of an average length of 7" to 10" as against the size of 12M to 16"

for the cold water species. It is, however, the most important single species

of fish among warm water marine forms, and accounts about a fifth of the total

production of marine fish in Pakistan. It is needless to add that owing to its

large numbers and the existence of well developed fisheries in many places in the

Indo-Pacific area, there is in this species an object for close study where inter¬

national collaboration would be most fruitful.

Movement. With regard to the Indian species, nothing is known about their move¬

ments beyond the fact that large pelagic shoals appear during the August to October

and February to May periods off the coast in Pakistan when they are netted in

small batches of 200 to 300. It is this phase which contributes to the fishery

which is both inshore and pelagic. A full picture of its distribution will depend

on the tocation cf spawning grounds and the discovery whether there i3 any deep-

sea mackerel existing in cff-shore regions of the coast. Both sardines and

raackerel appear earlier in the south-west coast of India and slowly extend north¬

wards, their disappearance from north to south also follows a similar pattern.

Spanish Mackerel. The Spanish mackerel of the American coast is closely related

to the seer fishes found in almost all tropical 3eas. All -these species are now

placed in the genus Sconheromorua. instead of Cybium. They often swim in schools
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and Day recognises five speoies in eastern waters of vfaioh cybium auttatum and

G. coanmersonii constitute the Indian seer fishes which are highly esteemed as

food. C.vbium guttc.fr am is the csximonest species and is said to frecuent the

river mouths. All these species are believed to be migratory.

Researches on mackerel (auimai) should further help in the prediction and

assessment ctf the annual fishery, improvement in the efficiency of operations by

closer knowledge of the habits of the mackerel and, above all, to assure that

nothing is done to the stock cf fish which might lead to a decline in the yield

as has occurred in the oil-sardines a? the Malabar coast of India.

(v) oil Sardines - order; Physostomi - Family; Cluueldae.

Both in numbers and in economic value the fishes belonging to the family

Clupeidae rank first among the food fishes of the world. They are represented

in all temperate and tropical seas and often form large shoals swimming on the

surface and performing long migratory journeys. Although most of them are marine,

there are a few species that ascend rivers at some phase of their life history

(Hilsa). The pelagic species, which are more in the habit of forming shoals than

the coastal and estuarine species, are mostly of a small size. In fact, most

species are much smaller and, especially so are the tropical forms averaging from

4 to 8 inches; their economic value would have been negligible but for the

enormous numbers in which they appear, providing a source not only of edible fish,

but also of fish oil, fish meal and fish manure.

The true sardines belonging to the gsnus Sardina are confined to the cooler

waters of the Northern and Southern hemispheres. In the tropical belt the

Gluoeids are represented by a large number cf spe ass and genera, but true sardines

are conspicuous by their absenoe. Their place is taken up by the oil-sardine

(Sardine11a longicepa) and other related sardines (S. fimbriata, S. siderisis) and



a large number of species of Anchovies of the genera Engraulis. the rainbow

sardine (puasumieria acuta), the -white sardine fKqwala coval) and mary other

Clupeoids yielding small-scale fisheries.

The smooth-backed herring (Fatra) of C lupoid species together with the

Anchovies (Fhyasa) of Fnaraulia species form forty per cent, of the total marine

production of East Pakistan, seventy-five per cent, of the catch of Fatra and

sixty-five per cent, of the catch of phyasa coming from the Sonadia and Dubla

fishing grounds.

The Sardinellas are found mostly in shoals on the Sind coast where they appear

at the advent of the cold weather from October onwards and are at their peak dur¬

ing December and January. These are plentiful on the Makran coast too but are

not observed in large schools. The species 3. sidensia and longioeps show large

fluctuations in their annual yield and are known to forsake their haunts for

several consecutive seasons.

(vi) Dwarf Bonito - Order; Acanthronterygii - Family; Scombridae. photograph 7.

This is represented by one species (Thymus thunnina), occurring in schools

throughout the coast cf West Pakistan not very far from the shore. The best

period is August to March for they are cannon during the cold months and are often

caught while pursuing shoals of pelagic fish on which they feed, particularly the

Clupeids and mackerel, for long distances.

On the Pakistan coast Hie knowledge of the relative abundance of the tuna is

extremely scanty except that the young tunnies are landed in large numbers during

the winter months. These .are considered unwholesome and therefore are cured and.

exported.

The outstanding fisheries as regards production in the country dependent on

1 Technical Report No. 1, Preliminary Report of the Marine Fisheries of E.
Pakistan, Govt, of Pakistan, 1957 ( PP» 29, 30#



groups of species are those cf the catfishes, Jewfisfaes csr drums and croakers,

throadfins, the grunts, snappers and the sharks, skates and rays•

(vii) Catfishes - order; Physostorai - Family; piluridae. Photograph 8.

There are about 115 species of catfishes in Indian and Pakistan waters but

only 8 of these are cf commercial importance. The banded catfish f plotosus

canius) is essentially a sea fish but migrates to brackish waters where they are

caught along with the species pangs sius buehaneni, ?i i nndin pangetica end up.rronea

gulio which enter brackishwater from the rivers. Very little is kirown cf their

biology.

In the trawler's catch, apart from sharks, rays and skates, the c&tfishes

(Arius serratus, A. malabar-icus, A. du3sureieri. A. gagpra) make up 30 to 6o per

cent, of the total cstuardne and coastal catch between Sir creek (sind) and

Gwatar Bay (Makran) in West Pakistan and together with the .jewfish (aciaena coiter.

sciaenoides pema) forms the bulk of the catch in East Pakistan. The main catches

of these species are secured from the coastal region in various localities

especially so from the river districts of Oast and West Pakistan.1
These catfish prefer muddy to clear water and their larger forms are found in

p
the vide and deep waters cf the Ganges and Indus systems. These fishes appear

to adapt themselves to an inland and muddy freshwater residence too. Consequently,

these abound in the seas and estuaries of Pakistan, ascending to within tidal

influence or even entering fresh water.

Although oatfishes are found in schools almost throughout the year, their

best fishing season is in the period between August to October when big shoals

known as "pirrn" cf khagga (catfish) are encountered in the west coast. Another

season for the khagga fishery is from February to March when they are again caught

1 EFTA Report No. 1767» "Trawling operations in the Bay of Bengal", Rome, 1963.
Report on the exploratory fishing on the coast of west Pakistan for the period
Sept. 1955 to May 1958, Govt, of Pakistan.

2 Day, F., 1889, p. 99 Vol. I (Fauna of British India).



Photograph 9: Sciaena sina.



in large numbers.

fajja) Jewfish or Drums and croakers - Order: Aoanthopterygii - Family: Sciaenidae.

The sciaenl&ae includes 27 species in Indian waters but only 7 of these are

erf* coBEiercial importance. The species (sclaena cu.ja, 3. colter and jiciaenoids

pama) are all very numerous in the estuarie3 of last Pakistan and West Pakistan.

The species (dciauna sim, 3. belangerl and 0tollthus raaoulatus) and to a leaser

ertent (Sciaena Alacanthus) are more marine in nature and are of great commercial

importance in West Pakistan."*" Photograph 9.

These are very Important schooling fishes attaining lengths of more than 4

feet and are commonly found all along the west coast of Pakistan from Sind till

Gwadur (Makran). These fish (Sua.) travelling in schools, which is locally

termed "pirn", appear in the periods from August to October and again from March

to May in the wast wing of Pakistan.

These fish by habit remain near the sea bed and are caught in fairly large

numbers by the trawl net. It has been observed that during this migratory phase

from November to February, throe fish remain on or very near the surface and the

schools are easily detected by fishermen sitting on top of the mast of the boats.

Actually, a watch is kept by fishermen on the movement and location of the schools

of these fishes snd as soon as cane is located, the signal is given to other boats

which come together, join their nets snd surround the school. The gill nets

vixen joined together form a sort at crude purse seine, the bottom is closed by

means of nets which are tied down by diving fishermen.

A catch of 6,000 tc 8,000 fish is not considered abnormal, the biggest catch

recorded in 1952 from near Karachi, consisted of 30,000 fishes, an average fish

1 Ministry of Food and Agriculture, Govt, of Pakistan, 1955# "Marine Fishes of
Karachi and the coasts of Sind and Makran",
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weighing between 16 and 40 lbs.1 Air bladders of these fi3h are very valuable

for they yield high-class isinglass.

(Ix) Thread-fins - Order: Acanthopterygii - Family: Polynemldae. Photograph lo.

Members of this family are warn water species living in the coastal waters

but some also ascend the brackish waters. The popular English names are thread-

fins and Indian or Rock salmon. These are not true salmon but are called so

owing to their superficial resemblance to that fish. Day has reported seven

species from the seas of India, Ceylon and Burma of which 4 species (Polynemus

indicus. P. plebius. P. tetradactylum and P, paradiseus) abound in Pakistan waters

which are locally called "Ranwas" in West Pakistan and "Lakwa" in East Pakistan.

Excepting for the first three species named above, the others are small in size.

One of the most common species found in the waters of Pakistan is P. indicu3

which attains a length of 4 feet and weighs about 20 lbs. It takes a bait free3y

and the larger specimens appear to be captured in the embouchures of large rivers.

The species P. paradiseus is called "mango fish" by the English of Calcutta

and i3 considered a great luxury for the table. This species is found more

particularly in East Pakistan where it enters the rivers for spawning purposes

generally during the south-west monsoons (May and June) and the cold months and

i3 then in its primest condition. These are caught in large quantities from the

Sunderban region. The local name for this is "topsi" or'tapasi". several

specimens were collected from the fish market at Chittagong in February. Further

enquiries at Barisal (e. Pak.) indicate this fish swarms the river during the

months of June and July. But nothing has yet been found out about its spawning

1 In the year 1961 a school of jew fishes was caught by the joint efforts of
eight fishing boats. The number, thou^i not counted, can be estimated by the
time taken to land them. The fishes were landed at the Karachi fish harbour,
starting from 8 a.m. in the morning and lasting till 11 p.m. in the ni^it.



Photograph M): Polynemus paradiseus.

Photograph 11 j Pristinoma olivacum.



grounds, migratory habits and other related facts. It is to be noted that the

species belonging to the coastal group do not necessarily spend their whole life

cycle in the estuarine area. Young and adults can be found elsewhere, although

in some cases ttere seems to be an accumulation of juveniles in the river mouth

areas as in the case of the polynemus paradiseus."*"
The species P. tetradactylum attains 6 feet and upwards in length and is

excellent eating. This species ascends higher up the rivers than any of the

others and its young ones too are numerous at the river mouths of East Pakistan.

In the Bay of Bengal, the fishing season starts in early October and lasts

till March. The bulk of the catch comprises the species P. indicus and P« tetra¬

dactylum. Seventy-five per cent, of the catch comes from the Kalidaha banks and

another 15 per cent, from Char Fashan near it.

On the west coast, these fishes appear in schools from August to October and

again in greater numbers during the months March to June extending sometimes to

July. The shoals frequent sandy bays and estuaries of the rivers.

Although threadfins are found everywhere on the west coast, the concentration

is towards the Cutch border, and their distribution confined mostly up to the south¬

east of the river Indus. These fishes travel in fairly large schools, the pre¬

dominant members being P. tetradactylum and P. indicus. and are observed moving

from south-east to south-west along the Cutch coast towards the Indus delta. The

species P. plebius is less dominant and is caught normally from the surf zones.

Their schools appear near the mouth of the Indus during the months of March, April

and May. A catch up to 6,000 is considered normal. The threadfins yield swim-

bladder or crude isinglass which is exported to foreign countries.

With regard to these fish too, nothing is known of their biology and life

history.

1 Day, F»» op. cit. p. 102 Vol. II.
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(x) Pomadasid Grunt - Order; Acanthoptei-ygii - Family; Percidae.

There are as many as 9 species of genus pristipoma present in Pakistan waters.

These are almost entirely marine fishes and it is unusual to find any species of

this genus many miles beyond tidal influence.

The young of the species present here are often taken in backwaters which

presunably is the feeding grounds. The species Pristama stridens and P. olivaceum

are found all along the Makran and Sind coasts in great numbers and are third in

order of abundance in a trawler's catch in V"est Pakistan. photographs 11 and 12.

In East Pakistan, the species P. maculatum is abundant and is known to breed

during April and May. Another species more common to the east than the west is

P. dussumiari.

(xi) Snapper - Order; Acanthooterypii - Family; Percidae. Photograph 13.

Inhabitants of tropical seas, these fishes are good as food, though some are

insipid and are locally known as "Hiro" in YJsst Pakistan.

There are some 30 species to be found in Indian waters but only 4 species are

of commercial importance (Lut.janus sebae. h. malabaricua. L. rivulatus, h. .iohnii).

These are carnivorous fidles and are more abundant on the west than east coast.

In East Pakistan it is locally termed "Dotor".

(>di) Cock-up. Sea bass, perches - Order; Acanthopterygii - Family; Percidae.

These are represented by some 14 species but only 6 species are recorded as

being caught in large numbers.

The species (Lates calcarifer) locally termed Bhetki in East Pakistan and

"Dangara" in West Pakistan are caught in very large numbers from the Sunderbans in

East Pakistan and from the coasts of Baluchistan and Sind in West Pakistan.

These fish are marine forms, largely frequenting brackish water and occasionally

ascending fresh water. This fish is excellent eating when from the vicinity of



Photograph 12; Priatipoma raaoulatum#

Photograph 13 s Lutjanus raalaharicus.



larger rivers. The air-bladders are dried and made into rough isinglass for

export. The popular English name for this species is the "cock-up".

The perches are represented by quite a few species (gerranus stolickzkae.

». haxaeonatus. a. dlacanthus. S. lanceplates, s. pantherinus) and are known, as

"Toont" on the Makran coast, "Gisser" on the Sinl coast and "Bhol" or "Kat koi" on

the east coast. photograph 14.

These perches form a large and world-wide group of Acanthopterygian Teleosta

embracing fonas ranging from the smallest spiny-rayed fishes up to gigantic sea-

perches such as Serranus pantherinus recorded to grow to as much as seven feet in

length and in weight to about three hundred pounds. These are cosmopolitan in

their habits, thriving in the sea, brackish and fresh waters of the temperate

and tropical regions. Many of the Indian species are marine and are regarded as

"deep-sea prime fishes". Several cf these enter estuaries and bodies of brackish

water up to the tidal limit, while some like the "cock-up", Lates calcarifer.

even migrate to fresh waters to prey upon their weaker neighbours. Many of these

are hardy and whole-some food-fishes, esteemed in coastal regions as well as in

the inland districts.

Perches are of immense economic importance, and the fishery of these fishes

depends a great deal upon the nature and regular supply of their food, both as

regards its quality and quantity, and a study of their food and feeding habits,

therefore, constitutes one of the first steps in the ways and means to be adopted

for conserving and increasing their numbers.

Irrvestigations carried out on the feeding habits of the perches show that

these are decidedly carnivorous and probably this is one of the reasons why they

are so highly prised for, as food-fishes, carnivorous fishes are said to be pre¬

ferred to herbivorous ones. These are active swimmers and prefer the deeper



Photograph 14: 3erranus diacantus.

Photograph 15: Stresnateus niger»



layers of water to prey upon the larger animals which abound at this level and

some like S« pantherinus almost confine themselves to the bottom. Being rovers

into all layers of the sea, they can obtain the most and the best of food and

this ability to change from one layer to another is of immense help in the struggle

for existence.

The predaceous propensities on the part of the perches are responsible for

considerable damage to many food-fishes, especially to their spawn and young

stages. As enemies to the fisheries the perches cause considerable damage to

prawn and shrimp fisheries the scminus destroy many Qlupeids and. Carangids in

their young stages and even devour smaller perches themselves.

The nature of the food elements examined by various workers show that the

inland migration, to some extent at least, is governed by the attraction offered

by the rich brackish-water fauna and by the presence of items like penaeus which

attract -these fishes of prey into inland waters.

Pood is also one of the main factors with which migration cf fish is associa¬

ted; for, besides the changes in Oceanic currents, as Pearse observes, "the annual

succession of season brings breeding, changes in gases and minerals in the water,

variations in temperature, fluctuations in the food supply and shelter and. other

things which require variations in behaviour. Through all these changing

influences, food is in general more important than any other single factor in

causing fish to select partictilar habitats"

It is premature to discuss the question of their migration since the times of

their appearance in different places aid the ecological details are not yet known,

(xiii) Leather-Jacket - Order; Acanthopterygii - Family; Oarangidae.

There are quite a few species to be found in Pakistan waters but the species

1 Pearse, A.S., 1916, The Food of the Shore pishes of Certain Wisconsin Lakes,
Bull. U.S. Bureau of Fishery XXXV, pp. 245-292.
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of the genus Chorinernua are more abundant here. These fishes are a large and

varied group. Many swim in shoals at the surface at no great distance from the

coasts.

(xi^ The whiting or lady fish - order; Aoanthoptarygii - Family: Trachinidae.

It is popularly known as "whiting" or "lady-fish" • The local name is "Bhambor".

It is found in plenty in the creeks of the west coast and is caught in very large

numbers when the sea is rough and the fishermen do not go out to the sea. It is

a tasty fish and is sold in large quantities when other sea fish is not available

during the monsoon. The species common here is Sillaflo sihama and grows to

about 9 inches in length. The species 3. panijus is caught in shoals in October

in the (jonges and attains In inches in length.

(xv) pqtnfreta - prdor; Acanthopterygii - Family; Stromateidae. photograph 15.

A most popular fish are the pomfrets. Three species of these fish are found

in fairly large numbers in our waters in winter and lesser numbers in sunnier.

These fish swim near the surface of the sea and feed on little crustacea and other

small prey.

The species Stromateus sinensis is the -white pamfret or "Papist" as the

hawkers in West Pakistan popularly call it and is the most esteemed for eating.

Though its peak season is winter, it is by no means rare during the S.W. monsoons

(from June till Septanber). It should be cooked when fresh. The young are

common round the coasts and ascend estuaries. Numerous of them have been encountered

during March in the Sunderbans. These are pelagic fish and are found swimming

on the surface in small shoals.

The species stromatcus cinereus is the silver pamfret. This is silver in

colour when young and changes into grey vhen adult. This grows to about a foot

in length.



The species Stroaateu3 nlger is the black ponifret and is excellent eating.

It grows to about 2 feet in length and is observed coming about the same time as

the white posafret in shoals, and its disappearance is as sudden as its arrival.

So far I have dealt only with the estuarine and marine food-fishes of Pakistan,

The fish which are caught in abundanoe are the sharks, rays and skates which are

not consumed in Pakistan at all,

M) Sharks, skates and rays. Photograph 16,

The elasmobranch fish fauna is represented by 35 species of .sharks and 28

species of skates and rays vhich all belong to the sea. There are no fresh water

elasmobrsnoh excepting that some migrate above the tide waters occasionally.

The largest shark, which is an occasional visitor of west coast is commonly

known as the "Whale-shark", phinodon tyrdcus, and is locally termed the "Mhor-

mangra". This shark has been -said to exceed fifty feet in length and some authors

even assert seventy. It is a harmless form.

Recently three very large specimens have been caught by the fiAarmen of the

Baba Islands. The first was a male measuring 21 feat in length and was landed in

Karachi on 14th October, 1949, the other was a female, 38 feet long, and was caught

in the same month, A third, another male 41w feet in length was landed at

Karachi on Uth November, 1949, These are the largest of the elasraobranohs.

These are inhabitants of the Pacific Ocean but migrate to the Indian Ocean and the

Arabian -lea in searah a? food. They visit these waters during the months of

September onwards when there is abundant growth of plankton in these waters.

The method of it3 capture is cuite simple. The fish floats like the basking

shark on the surface and does rot care for the presence of boats, A crude harpoon

with a long handle is thrust into its body vhile the fishermen hold the rope.

Then starts the struggle. The boat is dragged for long distances by the infuriated



Photograph 16 j Carcharias luenisorrah.

Photograph 17: Trygon walga



fish vhich finality gets exhausted when it i3 ti-ed to the boat and brought to the

shore.

In spite af its large size, the inner mechanism cf its mouth is such that it

can feed only on plankton end small organisms vhich are strained through its

modified teeth. The liver yields a copious supply of oil but lacks in Vitamin A

and its oil is used only for smearing the boats. The flesh also is considered

tasteless.

Other common sharks are Carcharinus raelanoptarus (black-finned shark) and

G-eleocerdo tigrinus (tiger shark). Other sharks observed belong to the species of

Carcharinus, Hemigaleua, ''ustelus and %ygnena (the hammerhead shark), which are

found abundantly in the coastal waters at Pakistan.

Shark Fishery. Sharks are available throu^iout the year but the main season of

the fishery generally extends from October to March on the west coast and October

to January en the east coast in water ranging in depth from 10 to 25 fathoms.

In the Arabian Sea, principally adjacent to Pasni, Ormara, G-wndur Karachi and

Mai, the species of garcharinus. gypaenn and Oaleocerdo are occasionally abundant

and support an important shark fishery. On the east coast the principal species

exploited for their liver are O-aleocardo tigrlnus and Carcharinua gangeticua.

As yet commercial 3hark fisheries on a large scale has not been developed.

These are common along the coasts of Pakistan and some species have a wide

range, although th«y do not appear to descend to any great depth. They seem to

scent blood or offal from long distances, but their carrying off human prey is riot

of frequent occurrence. among the most savage species are the ground-sharks of

the river, Oaroharias cmgeticus, which seldom loses an opportunity of attacking

the batter in the Ganges. The G-aleoccrdo rayneri is likewise dreaded along the

coast or in the harbours.
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The most abundant species are of the genua Carchariaa. the immature of whidx

are very destructive to herrings and. other edible fishes. Innumerable young

ones swarm along the shores off the low coast and. muddy seas .and are generally

known by the name Mangra In West Pakistan and Hungoor in East Pakistan.

Skates :nd Rsya« Rays and skates such as Trygon. pristis and Rhinobatus consti¬

tute a considerable part of the consnercial catches on both the coasts. Rays

are shallow water fonos and their optimum catch is secured from depth 7 to 15

fathoms, though the larger varieties ooour even tyond 25 fathoms.

Skates and. rays exist in enormous numbers in the Indian seas where thsy

attain great siaesj some are dreaded by fishermen because of the wounds inflicted

by their spines, while others cause great, injury to the oysters and other mollusles.

Skates are gregarious, and may suddenly arrive, to the dismay of the owner of an

oyster-bed, as they appear to remain so long as any mollusks are to be obtained.

Rays are known to be concealed in the sand, and are reputed to be able to suddenly

encircle fish or prey swimming above them with their long whin-like tails, and

then wound them with their serrated tail-spines.

The saw fishes are represented by the species Prist is cuspid atus„ p. sysron

and p. pectinatus.

The species of genera Rhluobatua and Rhynchobatua are very destructive to

marine crustacea and mollusks end are said to congregate In large droves. Individ¬

uals of the Rhinobatus are exceedingly numerous along the coast of Pakistan .and

prefer a sandy to a muddy bottom. These have been observed to have a singular

habit of owning so close to the edge of the water that the retiring wave frequently

leaves them exposed to the air, in which condition they contentedly remain allowing

the surface to cover them and desert them alternately.

Rays are represented by quite a few species. The sting rays {Trygon bleekeri.
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T. sephen. T. walga and T« uarnak) are armed with tails that occasion exceedingly

dangerous injuries. The electric-rays (Narcine timlei and Astrape dipterygia)

are noted for electrifying their victims in water. The electric organ is a sort

of battery of living cells. When the prey is near, an electric current is

discharged by the fish and the victims stunned and then devoured. Quite a

powerful shock is experienced if a fish is handled underwater, but out of its

medium it can be handled safely. Photograph 17.

Important Aspect. The most important aspect of the exploitation of the Elasmo-

branchs is the extraction of oil from their livers which in the west region is at

present used only to smear the wooden hulls but to some extent it is utilized for

the manufacture of medicinal purposes in the laboratory of the Directorate of

Fisheries at Comilla. During the War two shark liver-oil factories existed at

Karachi but later closed down. An attempt is again being made to revive this

industry. Some work is already in progress in the laboratories of the Pakistan

Council of Scientific and Industrial Research in Karachi.

Historically the estuarine fisheries of Pakistan were the earliest to develop.

Demersal fisheries utilizing steam trawlers have not yet been introduced. This

last should it be introduced should be done with effectual control and regulation

from the very start to save it from depletion for it is thou^dt that for demersal

species habitats are frequently discrete for particular species and they will,

therefore, seldom be caught in areas where the environment is not specifically

suited to their particular requirements and are therefore prone to quick depletion,

(b) Inshore and Offshore Pelagic Fishery.
%

In Pakistan inshore pelagic fishery is fairly well established. The problem

of future development in the off-shore pelagic fisheries is partially one of

environmental conditions. The sea areas of Pakistan generally lack the regular



up-welling of colder waters except in a narrow shoreface fringe. This means

that -there are probably relatively low concentrations of nutrient salts in off¬

shore waters and concomitantly there are poor standing crops of Oceanic plankton

on which a successful off-share pelagic fishery must ultimately depend.

Significantly in the inshore areas good feed conditions are often apparent and

substantial fisheries for such inshore pelagic species as Hilsa or palla, Indian

mackerels, threadfins and perches are possible. Further off-shore, the biotic-

environraent seems to fluctuate greatly and the standing crop is rarely sufficient

to support dense concentrations of pelagic fish; even those which are peculiarly

adapted to round up sparse concentrations of 200 plankton as in the case of the

tuna.

It may be worthwhile now to summarise some of the general features concerning

pelagic fishes. Among their common characteristics may be mentioned their gre¬

garious habits - swimming either in large shoals like the clupeids or in schools

like the mackerels - but members of a shoal mostly belong to the same stock and

brood. The shoaling forms are primary consumers of plankton - both vegetable and

animal. From the nutritional point of view, pelagic fish fall within the early

phases of the food cycle of the sea; they are either plankton predators or are

forms depending upon such predators for food. This relationship to plankton

productivity is a direct one unlike the demersal fishes whose utilization of

plankton is an indirect one based on the food cycle of benthic organisms. A

direct correlation between plankton and the abundance of pelagic fisheries composed

of clupeids and the mackerel should therefore be possible. As plankton produc¬

tivity is closely dependent upon the nutrients available, the shoaling fishes

depending on plankton should show a demonstrable positive correlation between

their abundance and suitable available chemical constituents of sea-water.
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Cooper"'" has been able to establish a correlation between the phosphates and the

landings of elasmobranch fish at the Channel Ports. It is, therefore, possible

that reliable hydrographic and plankton data for Pakistan coasts may help in the

understanding cf some of the irregularities in time and place of the appearance

of shoaling fishes.

While a rich plankton is usually fruitful in that it is followed by an equally

rich succession of organisms that subsist directly or indirectly on the plankton,

there are instances when certain species of planktonic organisms multiply and

increase in such colossal numbers that they are harmful to the normal productivity

of the sea. Such are the instances of "red-water" phenomena noted in many warmer

coastal waters cf the world which are produced by dense swarms of dinoflagellates.
2

"Red-water" was observed near Pasni on 8th April, 1949, at 3*00 p.m. It is

knov®, that "red-water" phenomena are inimical to fisheries because shoaling fish

do not frequent such patches, and on the Pakistan coast, the fishermen have learnt

to avoid such patches. Hardy in a series of investigations with his plankton

indicator showed that there was a regular scarcity cf herring where Phaeocystis or

diatoms of any kind were present in considerable numbers

It has been, observed that pelagic shoaling fishes usually have a shorter span

of life than demersal species. Clupoids and mackerels which provide substantial

amount of the catches have only a few years growth. Forms like -lardinella longiceps

probably have short spans said the smaller species have probably shorter lengths of

life.

1 Cooper, L.H.N., (1948) - Phosphate and Fisheries, Journ. Mar. Biol. Association,
27: 326-336.

2 Investigation Report No. 4, Fisheries of the Makran Coast, 1953.
3 Hardy, A.C., (1936) - The ecologioal relations between the herring and the
plankton investigated with the plankton indicator, Journ. Mar. Biol. Assn.,
13: 953.

t



Under tropical conditions, rapid development along with the fact that spawn¬

ing may take place at different periods of the year makes division of stock into

year classes a matter of great difficulty for the biologists and, as Hardenberg

has rightly pointed out, many of the methods in fishery research widely adopted

in colder waters have only a limited application in tropical waters.

It is well known that owing to the constant availability of plankton and

other food and fairly uniform conditions of temperature in tropical waters,

marine animals have extended spawning periods. But the spawning seasons in

these waters are conditioned by external factors like suitable salinities and

temperature and availability of food and favourable environs for the growth of the

young. The changes in direction of winds and currents and in the rainfall often

result in sharp changes in coastal salinitiesDelays in the onset of the mon¬

soons on Pakistan coasts are often followed by delays in the fishing seasons for

sardines, mackerel and many other shoaling fish. With regard to coastal fish

inhabiting brackish treats, there is evidence that the rains act as a stimulus for

spawning. Undoubtedly, there is need for more definite data relating to the

species inhabitating Pakistan waters so as to have a closer knowledge of the present

fisheries and its future development in this country.

(°) Fishing -eason.

In the Fast wing the fishing season is shorter than the West wing owing to the

impact of both North-East and South-,Vest monsoons. It starts from November and

lasts till March. Fishing of particular species or groups of species is carried on

in different fishing grounds simultaneously.

1 In India during the 1958-59 and 1959-60 periods, the Hilsa fisheries con¬
tinued to be extremely poor. The migration of Hilsa up the R. Hooghly in
1958-59 was unusually delayed, probably car account of the late and scanty rain¬
fall.
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Table 8

Distribution of Marine Activity in East Pakistan

f rom November to March

pishing
Ground

Name of Pish Per cent.
Caught

Remarks

Sonadia (Rupchanda) Pomfret

(Chhuri) Ribbon fish

(Phyasa) Anchovies

(Lotia) Bombay Duck

(Patra) Smooth-backed
herring

75

40

30

30

25

The best fishing season for
these fish. It will be
noticed that the catch com¬

prise of marine species.

Dubla (Rupchanda) Pomfret

(Patra) Smooth-backed
herring

(Phyasa) Anchovies

(Lotia) Bombay Duck

(Chhuri) Ribbon fish

25

50

35

20

35

This fishing ground contri¬
butes the largest percentage
in total catch of marine
species.

Barisal
Centres

(Chingri) Prawns

(Hilsa) shad

(Bhetki) cock-up

50

65

65

This estuarine area abounds
in the main estuarine species.
The vdnter fishery in this
Sunderban area coincides with
periods of marked increase in
phytoplankton.

Khulaa
Centre

(Chingri) Prawns 22 -

Chittagong
Centre

(Hunger) Sharks, skates
and rays

70 The fishing in the Chittagong
area is more marine than

estuarine, hence abundance of
marine species.

During the Monsoons fishermen take recourse to fishing in the rivers.
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pishing in West Pakistan starts from August and lasts till May, a period cf 3

months. From June till August the sea is disturbed by the monsoons and fishing is

confined, only to the creeks and backwaters. The fishermen of the west have

divided their fi3hing into 5 fishing seasons, as shown in Table 9.
Table 9

Fishery Calender - //est Pakistan

Local
I feme of
Season

Approxi¬
mate

Period
Main Fisheries of the Season Remarks

Katti August
to

October

Mangra, Ranwas, Aal, Dhothar,
Surmai, Khagga, Dawan, Sua or
Ghol - Prawn Fishery on Makran
coast.

The best fishing season, often
big schools, known as "Pinn"
of khagga and sua found.
Palla season practically closes
after August.

Siyaro November
to

January

All the above but in lesser
quantity, surmai comparative¬
ly more. Sea-Palla in large
number near Sonmiani. Prawn
Fishery in full swing from
Patiani to Mai on the Sind
Coast. Dawan or Tuna also
in large number. Sardines
caught in large numbers.

The waters near shore are

colder am fishes seem to

migrate to deeper regions off¬
shore. sometimes owing to
cold wave, prawn fishery badly
affected as happened in 1948.

Charo February
to

March

All the above but sli^itly
more in quantity. Prawn
fishery shifts towards Ibrahim
ilyderi am the main centre is
Patiani. Dawan and Ranwas
caught in very large numbers
on Sind coast and Mangra on
Makran coast.

The second best fishing
season. Ghol and Khagga
caught in schools but lesser
than "Katti". Palla season

starts.

Chetta April
to

May

Ghol, Mangra, Ranwas, Aal,
Khagga and Surmai caught in
lesser numbers. Sea-Palla
caught in large numbers in the
bays beyond Cape Monze.
Bangda plentiful car Makran
coast. Prawn fishing starts
on Makran side.

In this season also Khagga and
sua are caught in large
numbers. Palla is the pre¬
dominant fidn in the markets,
palla fishery in full swing in
River Indus.

Unaro June
to

July

Marine fisheries at a stand¬
still. Ifci and Bhambhor caught
from the creeks along with proves
in large quantities. A few
Mangra, Surmai and Aal also caght.
rhLla fishery in full swing till
August. Prawn fishery in Kaiaat
Khor and Sonmiani Hor.

Poorest fishing period being
the monsoon period. Only shore
and creek fishery fPesh water
fishes are found an plenty in the
markets. Fishing in the ScoinLani
Hor on the Makran coast is brisk
as it is protected from the
monsoon.

se For English names see next page.



164

Aal • Leather Jacket; Bangda - Horse-mackei-els, etc.; Bhambor - Lady-fish; Boi=
Mullets; Dawan » Dwarf borxito; Dhotar « Grunts; Sua or Ghol • Drums or Croakers;

Khagga = Cat fish; Mangra * Sharks, etc.; Pal la » Hilsa ilisha; Ranwas « Thread-
fins; Sea-palla » Hilsa toli; Sunrai » Mackerels, Seer.

(d) The West and gast Coast Fishery of Pakistan.

As regards the marine fisheries of Pakistan, the striking feature is the

differences between the western an! eastern coasts of Pakistan. As Ridged by the

present day landings which are predominantly based on the fishing carried out

within the narrow coastal range of 5 to 7 miles from the shore, less than two-

thirds of the total landings of marine fish come from the west coast,

Table lQ

Production of Marine Fish and prawns in Pakistan, 1365

Quantity in metric tons.

gast Pakistan West Pakistan Pakistan

Marine pish and Prawn 44,523.00 97,731.16 142,254.16

Marine Fish. 40,515.00 79,706.53 120,221.53

Marine Prawns 4,008.00 18,024.63 20,032.63

Source;

Statistics & Survey Division, Marine Fisheries Department,
Govt, of Pakistan.

where apparently the water masses adjoining the coast are of an oceanic character

and enriched by the nutrient-laden waters of the Bottom Antarctic Drift as well as

by the Somali Current, vitich moves northwards from the coast of East Africa and

sweeps round at the head of the Arabian Sea moving downwards along the west coast

of India. The turbulence of the inshore waters, within the continental shelf

which has an approximate width of about 50 miles, caused by the heavy South-West



Monsoon winds, the presence of submarine ridges like the Carlsberg and Murray

Ridges in the Arabian Sea are all factors which make the west coast having more

productive fisheries than the east coast. The pattern of the east coast is largely

influenced by the river systems opening into it, and the somerhat enclosed nature

of the Bay of Bengal prevents active oceanic circulation. There i3 nothing at

present to show that east coast marine fisheries are poor in off-shore waters; in

fact rich marine fishing grounds have been located in waters off the mouths of the

Ganges in the exploratory activities cf the various Governments.''' The scientific

evidence available at present points to the west coast being more productive.

Notwithstanding the broad demarcation indicated above, the fisheries of either

coast are not uniform in character. This may be seen from the following enumera¬

tion of the chief biogeographical zones as understood from the fisheries point of

view. The v/est coast has an extremely valuable fishery of Sciaenids (Khagga and

sua) which appear in large numbers during certain seasons cf the year, considerable

landings of ^olynemlds (Ranwas), Olupeids, perches and sharks and rays. Sua,

Ranwas, Surmai and Pomfrets are first class table fish occurring in large concen¬

trations off Makran. The sind coast shares many features with the Makran coast

but owing to the influence of the Indus, there is a development of the estuarine

fisheries as well and, further east, the fishery for Bombay Duck is marked. The

general features of the west coast, with a rich productive season during the period

September to February and a lean season during the following months ending in total

inactivity during the monsoon months, Jtine to August, except for in backwaters and

creeks, are in evidence from Gwat&r Bay till Sir Creek.

On the east coast the above fish are found but in lesser quantity. Hilsa

appear in large numbers. The most noteworthy feature of the east coast marine

1 Trawling Operations in the Bay of Bengal, 1963, op. cit. pp. 8, 9. (Fig. 52).



fisheries seems to "be the absence of large shoals of mackerel and oil-sardine,

although small numbers of them are not iced. It will be obvious from this survey

that the fisheries of the east coast which now yield more than a third of the

total, are more diversified in character than those of the west* It is probable

that the smaller output is correlated to socio-economic factors. While the west

coast will be suitable for large-scale production followed by industrial exploita¬

tion of fewer fisheries like the clupeids, mackerel and prawns, the east coast

would, if developed, substantially increase the supplies of ssa fish for consump¬

tion in the fresh 3tate in an area vhere the level of nutrition is already very low.

In the present stage of our development, it is natural that much attention

should be paid to studying the biology of our commercial valuable species. This

work is made somewhat difficult owing to certain natural factors. Kb noted earlier^"
speciation takes place more rapidly in tropics than in the colder climates, and it

is a common experience that in the place of single cold water species of Importance

we find in our waters a large number in the same family. In many instances

instead of single species fisheries, there is in Pakistan waters groups of species

comprising combined fisheries, most of them having such very similar features and

apparently similar habits that biologists render their separation and study

extremely difficult. Only the Hilsa, the Indian Mackerel and the oil-sardine form

outstanding fisheries in the country of single species, of which the hilsa has

already been discussed.

B. Freshwater.

If we examine the fish that inhabit fresh water rivers, tanks and lakes, we

find most diversified forms. Some are exclusively confined to the fresh waters,

while others enter rivers frcm the sea for breeding or to catch their prey.

1 Supra p.H5.



Day*" vfoile dealing with the breeding of fishes in freshwater, speaks of the

close relationship between breeding and migration and divides the freshwater fishes

into migratory and non-migratory fishes of both the plains and hills. The

migratory forms produce a larger number of eggs as the chances of survival are

less than that of the non-migratory. He says that the migration for breeding

takes place when the water courses are flooded and that considerable destruction

is caused to the young fish due to improper methods of fishing when the waters

subside.

The freshwater fisheries properly relate mostly to the perennial and seasonal

inland waters above the tide influence of salinity. Rich and varied in nature,

they comprise chiefly the major carps, catfi3hes, featherbacks, air-breathers,

certain euryhaline fishes, freshwater prawn and a few exotic and miscellaneous

species including eels, minor carps. some streams in the higher areas are stocked

with trout, while the northern parts of certain rivers are of interest from the

game fish point of view, the "Mahaseer" Barbus (Tor) species which is particularly

noted for its fitting when hooked.

(a) Important Species

(-0 Herring - Order; Physostomi - Family; Clupeidae.

Hilsa ilisha. as has been stated earlier, ascend the rivers for breeding

purposes where they are caught in large numbers. It is ascertained that "hilsa"

breeds extensively in East Pakistan and that there are in places extensive fisheries

of young hilsa locally known as Jatka or Khaira. These are found in the estuaries

as high up as Goalundo (E. Pakistan) from Februaiy to April. The fingerlings cf

the hilsa are so remarkably abundant in the Buriganga, Meghna and other rivers of

East Pakistan that it is suggested that the main spawning grounds of the hilsa may

1 Day, P., (1877-78), Pishes of India, pp. IX - XII.



be in Eastern Bengal."*"
2

Jatka. Jatka, which represents 2 to 5 months old young of hilsa , is very tasty,

is much prized as food and a large number are caught every year. There appears

to be a continual diminution in the supply cf hilsa and the solution may lie in the

observance of a close season for the jatka fisheries so as to save this "promising

fry" from being destroyed in such large numbers.

Jatka individuals are regarded as the progeny of the late breeders by Hora.

These are said to have not gone down to the sea but to have fed in the estuaries
3

before their ascent up-river. Shoals of Jatka appear at Lakshmipur in February,

at Narayanganj and Dacca about the middle of March and at G-oalundo about the end of

March. This is significant in that it shows that the shoals probably move from the

estuaries upstream.

The object of this up-river migration cf Jatka is considered to be feeding,

for it has been observed that towards the end of February presumably plankton food

is scarce in the sea. Impelled by this scarcity of food in the sea, the young

invade the rivers in shoals to reach their inland feeding grounds, where they are

caught in large numbers.

Hilsa and its young are caught in East Pakistan all the year round. In

October and November very young specimens cf hilsa are caught #iile migrating down¬

stream to the estuaries. In the estuaries and on the foreshore young ones cf 7 to

9 inches are caugjxfc in large numbers during the cold months of November to January.

1 Hora, 3.L., 1938, "A preliminary note on the spawning grounds and bionomics
of the so-called Indian shad, Hilsa ilisha (Ham.) in the River Ganges", Rec. Ind.
Mus. XL pp. 147-138.

2 Hora, S.L. and Nair, K.K., 1940, "Further Observations on the Bionomics and
Fishery of the Indian shad, Hilsa ilisha (Ham.) in Bengal Waters", Rec. Ind. Mus.
XIII pp. 35-50.

3 Hora, S.L. and Nair, K.K., 1940, "Jatka Fish of E. Bengal", Rec. Ind. Mus.
XLII pp. 553-559.
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Afterwards when these young move upstream for feeding purposes, there are

extensive fisheries of Jatka in inland waters during March and April. Thus

the fishery of hilsa at all these stages leads to the depletion of the natural

stock and with the increasing demand for fish, there is a corresponding activity

in catching fish of all sizes.

The hilsa catch each year on tie Indus River has averaged between 4 and 6
1

million pounds. The obstruction to fish migration are the barrages. Due to

these obstructions and the obvious decline in hilsa production, the construction

of a hatchery for artificial propagation might be worthwhile. If hatchery

propagation proves successful, experimental attempts could be made to introduce

hilsa into some of the clear lakes where possibly it might become established

as a land-locked fish.

It is evident that the question of the Hilsa fishery in Pakistan, especially

in East Pakistan, is of such vital importance that it requires very thorough

investigation before any remedial measures can be adopted.

Estuarine species which are taken in freshwater beside the Hilsa are

2
Bngraulis (Setipinna). These are valuable and are best exploited at present in

East Pakistan.

1 Supra p. 240.

2 In check list of marine and estuarine 3pecies.
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Table 11

Check List of Commercially Important Freshwater Species

West Pakistan East Pakistan Scientific Kama

Palla

Dambra, Rohu

Dihee

Morakhee

Theili, TheHa

Chhota saul,
daula, murrel

Saul, Kubra

Dalunga

Daul, mundho

Jerki, mullee

Gandan, Moh

Moh, But,
Purri

Khagga

Singhari,
chainja

Hugger, Tirgr^
Vhagga

Hilsa, jatka

Ruee, Rohu

Kalbasu, Kundna

Mrigal

Catla, Katal

Sol, chena

Holiraach, gqpar

Garaj, lata

Okal, lotya

Tila shol

Boal, Boyari

Chital, sital

Pholo, Kangla,
phall

Bacha, jiluna

Air, Nalua

Kaba3i-tengra,
ghung

Karal, tingra Bajari, tengra '« tengara

" seenghalaSeenghala,
T eengari

Gonch, Coonch

Carp

Hilsa ilisha

Labeo rohita

Labeo calbasu

Cirrhina mrigala

Catla (buchanani)
catla

Ophiocephalus
striatus

" marulius

" punctatus

" gachua

" barca

Wallago attu

Notopterus chitala

H (Kapirat) "
notoptems

Silundia gangptica Catfish

Macrceies bleekeri "

n aor "

" cavasius "

Popular Eng. Name "SEgJSiJfi
Herring, IndianShad p.376 Vol. I

River-shark

Feather-back

Kuta kanti Gagata tengana

cenia

p. 262 "

P. 259

p. 278

p. 287

p.363 Vol. II

p.361 w

p.365 M

P. 364 "

p.361

p. 126 Vol. I

p.407 n

p.406 "

p.145

p.162 "

p. 349 "

P. 155

p.156 "

p.150 "

p.210 "

p. 208 »
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West Pakistan East Pakistan Scientific Kama Popular Eng. Name

Auyur

Ayyur

Khagga, trik-
anda

Phabna,
goongwah

Hurdmiree

Samp-machli,
Guj

Gurchee,
Bovan

Tilapia

S un chri machli

Kani-tengra

Rita

Kani, pabda,

pabda, papya,

pangas, pungms

Bata, carsula,
hira

Ghuchia, banbi

Ban

Fankal

tilapia

Glyptostemnca cavia Catfish

" telchitta "

Rita (buchanani) "
rita

Callichroua
bimaculatus

M pabda

Pangasius (buchan¬
ani) pangasius

Mugil corsula

Anguilla bengal-
ensis

Mastacenfrelua
arraatus

" panes lus

Mullet

Eel

Spiny eels

Mahaseer

Tilapia mossaribica

Carassius auratus Gold fish

Barbus aophore Carp

Amblypharyngodon "
fflola

Barbua (Tor)
putitora

Reference in
pay's

p. 202 Vol. I

p.199

p.165 "

p.131 w

p. 133

p.142 w

P.349 Vol. II

p. 86 Vol. I

P.334 Vol. II

P. 333

P.309 Vol. I

p.291 "

p.307 "

Trout Salino fario Trout
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(ii) Carps. Both from the point of view of actual resources and potentials for

increased production the carps are the most important species and include the

well-known forms Rohu |/Labeo rohita (Ham.j/, Calbasu /Labeo Calbasu (Ham,j/,
Mrigal /cirrhina mrigala (iiam.j/ Catla /catla catla (H&m.j/. The large-

scaled barbels belonging to the genus Barbus, and under vhich comes the well-known

Mahaseer, form fisheries of considerable value in freshwaters and the large species

are excellent game fish in West Pakistan* These are the most popular food and

cultural species. The flesh has a good taste and their rapid growth produces a

larger sized fish which is desired by the consumer.

The family of carps (Cypririidae) are well represented amongst the piscine

inhabitants of the freshwaters of Pakistan, as they and the catfishes (siluridae)

compose the great mass of fish residing there, especially if we do not include the

migratory Clupeidae.

Whereas siluroids as a rule appear to prefer muddy water, carps seem to thrive

better in those which are clear.

Labeo rohita - order; Physostomi - Family: Cyprinidae. Photograph 18.

The Rohu, Labeo rohita (Ham.) is one of the major carps of Pakistan, and is

the most esteemed fish in East Pakistan, where it is propagated with care in ponds.

Labeo calbasu - Order; physostomi - Family; cyprlnidae. photograph 19.

The Calbasu, (Labeo calbasu), grows to 3 feet in length and were it not for

its numerous bones, it would be excellent eating. In fact, Pakistanis do not

seem to much object to this, and as these fish are very abundant in places, they

enter largely into the diet of the population.

Oirrhina meigala - order; Physostami - Family; cyprlnidae.

The Mrigal, Cirrhina mrigala. is an important major carp of Pakistan. This

abounds in the rivers and tanks of the East wing and West wing, growing to 3 feet



Photograph 18: Labeo rohita.

Photograph 19: Labeo calbasu,



in length# This is an excellent species for stocking tanks.

Cat la catla or Catla buchanani - Order; physostomi - Family; Gyprinidae. Photograph 23

The Catla is another cf the major carps and is reputed to be one of the

fastest growing fishes in the world. This fish is, therefore, largely employed

for stocking tanks.1 This fish attains at least 6 feet in length, and is much

esteemed as food when not exceeding 2 feet; larger ones are coarse.

The mahaseer or giant Barbus carp figures prominently in the Indian reminiscen-

ses of Poona colonels now pensioned off in England, but less is heard of the catla

carp, only second to it in size, but of great food value as the quickest-growing

subject for pisciculture in Pakistan. At a. meeting cf the Zoological Society in

1949, Messrs, Chaco and Kuriyan, of the Madras Government Fisheries, gave some very

interesting information about its habits and uses. Even without artificial feed¬

ing the fingerlings grow about 10" in 4 months, and weedy, snaily ponds stocked

with fry yield fish a foot long in 6 months or 2 feet long in a year, after which

the growth is not so rapid. The stocking of inland waters with thousands of catla

fry now forms a regular annual programme cf the Pakistan Fishery services and fry

have been transported great distanoes with no more than 8 per cent. loss.

The catla is non-predatory, but like other carps of the sub-continent it will

not breed in still waters unless tanks and reservoirs are built across rivers.

Full grown it reaches 6 feet in length and 140 lbs. in wei^t and spawns in the

rocky parts of rivers with a temperature cf 70° ~ 85^. From July to Decanber,

the spam, fry and fingerlings are fished for and reared beside the river in small

nursery ponds until 2 inches long, vhen they are ready for transplanting. Enormous

fish are not necessary for spawning as the catla matures when only 22 inches long.

A vegetarian mainly, taking also small invertebrates, the catla is a fish

characterised by its broad head and prominent gill plate. There appears to be

1 "Nature", Dec. 9th 1875* xiii, p. I07



Photograph 20: Catla buchanani.

Photograph 21: Baxbus tor.
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every good reason that it will make a valuable contribution towards feeding

Pakistan* s peasants.

Carps Compared.

Experiments conducted at the G-overnment fish farms"1" at Chhenawan, West

Pakistan, on rate of growth of carp have also revealed that Catla catla grow the

fastest, Laibeo rohita the second, Labeo calbaau the third and Cirrhina mrigala the
2

fourth. Experiments conducted on the food and feeding of these varieties at

Chhenawan reveal that food of adult Labeo rohita and cirrhina mriaala consist of

water weeds, silt, algae and that Labeo rohita is probably nocturnal in its feeding

habits. Pood of the fry of these varieties consists of plankton like cyclops,

daphnia, etc.^
Catla catla, Labeo rohita and Cirrhina mrigala are considered optimum combina¬

tion of compatible species that can be utilized for commercial fish cultural opera¬

tions. Under ideal conditions fifty per cent, of Catla catla be combined with

forty per cent, of labeo rohita and ten per cent, of Cirrhina mrigala as adduced

by results obtained at Ohhenawan pish Farm, It was also discovered that age for

age Catla yields more weight cf fish but weight for weight Rohu gives more revenue.

This optimum combination is naturally influenced by the availability of fish seed,

rate of growth of species, suitability of temperature, food, availability, depending

on productivity cf water and environmental conditions.^

1 The Chhenawan pish Fazm, near Wazirabad, has been used by the Directorate for
investigation work. It consists of 3 ponds of 5 acres each. Partition with
sluice gates between the ponds have been constructed so that the ponds can be
drained. Water supply is obtained from an adjoining canal.

2 Hussain, A., 1955# Rate cf growth of Carp in Chhenawan Farm - Departmental
contribution.

3 Hussain, A.» 1955# Pood and feeding of Labeo rohita and Cirrhina mrigala in
West Pakistan - Departmental contribution.

4 Hussain, A., 1955# Optimum combination of compatible species in fish cultural
operations - Departmental note for Indo-Pacific Fisheries Council, 1955.
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Difficulties of Carp Culture.

When predaceous fishes such as sol (ophiocephalua striatus), Boal ("allago

attu), Ghital (riotopterus chitala) and others, gain entrance to a pond, they reduce

and often eliminate the desirable carps by their predatory habits. It is quite

important that a pond is free of predaceous fid), before stocking and that a pure

stock cf desirable fish is introduced,

A disadvantage, existing in the use of these carps for cultural purposes, is

that cf the apparent lack of spawning activities in enclosed waters. This

presents a problem with regard to obtaining an annual stocking supply for these

waters. Eggs and fry for stocking purposes are collected each year from numerous

spawning grounds along the rivers aid stocked in tanks or transferred to growing

ponds where they are later stocked as finger!ings. Improper handling and disease

result in considerable mortality during collection and transport. Many ponds,

located at a distance from these spawning centres remain unstocked due to 3jack of

an available supply. The recommended stocking rate is from 1,200 to 2,000 finger-

lings per acre in waters having above average fertility. In such tanks, the

yearly production of fish ranges from 1,500 to 2,000 pounds per acre.

The limiting factors responsible for failure of these carps to spawn (or spawn

to be detected) in enclosed waters may be due to one or more cf the following con-

ditionss-

1, The existence of predaceous fish in the reservoir vhich consume the spawn or

fry from possible unobserved spawning;

2, the presence of a "repressive chemical factor" in the water occurring when fish

remain in enclosed water for a period of time;

3, insufficient fish food in the water, due to lack cf fertility, which causes

starvation and death of young fry;

4, lack of proper breeding grounds.
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All of the above conditions can be controlled in properly constructed hatch¬

ery ponds. Predaceous fish can be removed by draining a pond and plowing the

bottom, or use of fish toxicants such, as rotenone, lime, chlorine or other locally

used toxicants. It has been found that spawning of many fish is inhibited due to

the accumulation csf a repressive factor in a water environment an which fish have

been held for some time. When fresh water is introduced into a pond with clean

water, spawning of many fish usually occurs. Young fry require an abundance of

planlctonic food during the early stages of development. Fertilisation of the

water with organic or commercial fertilizers will provide the necessary food which

may possibly need to be followed by artificial feeding as the young fish grow.

Grass spawning mats or vegetation can be provided in shallow water, vhere the eggs

will be free from silt inundation.

According to the present system of stocking and total harvesting, the stock

is usually depleted each year. Over exploitation of this stock undoubtedly can

have an adverse effect on the supply and fish balance in the rivers and other

natural waters. Besides, dependence upon this source of stock results in improper

stocking. Since it is difficult to identify the species at egg and fry stage,

mixed species of fish are often collected. Consequently, survival of the desir¬

able carps is reduced by the accompanying predaceous fish. It seems evident that

the production of fish in enclosed waters would be enhanced if a dependable and a

pure supply of fish stock were made available. It, therefore, appears logical to

assume that the application of modern fish hatchery methods of fish culture could

bring about reproduction of these carps in tanks or, at least, in properly construc¬

ted hatcheries. Establishment of a few hatchery units throughout both the wings of

Pakistan would provide fry and fingerlings for stocking most reservoirs. Private

fish farmers should find a profitable business in the raising of fish for stocking
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purposes as well as for the consumer* s markets.

(331) Catfishes.

The catfishes are a mostly carnivorous group and, although some of them are

excellent table fiah, they are mostly active predators like the fresh water shark,

Wallaao attu. and should not be allowed to grow along with the carps. Neverthe¬

less, at present a large yield almost as big as that from the carps, comes from

catfishes of the genera, /allagonia» Maerones. pangasiua, Silundla. Rita. G-agata

and Q--lli-iI-rou.-« (The species found ere listed in Table, 11.)
The category called "live fishes" form a taxonomically divergent assembly

having one common character, via., their powers of aerial respiration and ability

to be transported anl kept alive outside water, which has bean of much value in

meeting the demands of fresh fish in various places. Species of Clarius and

Ophiocerhalus are included in this category. The "featherbaeks" fNotopterus

chitala and N» notopterus), the freshwater mullet, yugil ccrsula, eels and spiny

eels of the genera Auguilla and prawns of the genus Palaemon. principally P. careinus.

contribute to the remainder of the freshwater resources.

Mullets, which inhabit coastal waters and creeks, are found, to adapt them¬

selves to fresh water also* This habit has been taken advantage of in culturing

seme fishes of this family. These are by stages brought from the sea or brackish-
1

water to fresh water and then transported, to fresh or saline waters. In Pakistan,

the water-logged areas which are saline can with advantage be populated by the grey

2
mullets.

1 Qureshi, M.R., i960, "A Field-Key to the identification of fishes, Order -
Mugilifonnes, Family - Mugildae", Agriculture Pakistan Vol. XI, No. 3, I960.

2 Stevenson, J.H., i960, op. cit. p. 12.
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(iv) Exotic Species.

Exotic species, such as Tilapia raossambica. Trichogaater pectoralls. Cvorinua

carpio. Puritius javanicus and Carassius auratus have been introduced into waters

of East Pakistan.

Tilapia mossamb tea is the most recent arrival from Thailand where it was

introduced from Natal, Tilapia seems to have become well established here and

several hundred thousand fry and fingerlings have been distributed by the Director¬

ate to the districts of Dacca, '.iyiaensingh, Hangpur, Dinajpur, Khulna, Bakargauj,

Jessore, Chittagong, Sylhet, Noakhali and Tippera.

Tilapia mossambica was introduced into West Pakistan in 1958 and is now

fairly wall distributed throughout the northern districts. But, unfortunately,

species of fish, other than carps, have not been as popular in the market as the

larger carps.

Since Tilapia has become established in both Provinces, rider distribution

may be desirable. Tilapia propagates readily and will survive the winter in most

of the plain area. Efforts to propagate this fish in saline waters should be

intensified in the hope that its culture might be successful in certain water¬

logged areas of West Pakistan or In the bheris of East Pakistan. Although most

fish consumers prefer a larger fish than Tilapia, the culture of Tilapia should be

encouraged, particularly in those areas not suitable for carp or where the indi¬

genous carps are not available for stocking.

Trichogaster peotoralis is a native of Thailand and has been introduced into

Java, Malaya, Celebes, Borneo, Bali and Moluccas for culture in ponds.

A.s the submerged vegetation forms an important part of its food, the fish can

be utilized for control of undesirable under-water plants. With this in view a

consignment cf 500 fry of the fish was obtained from Singapore in the year 1952.
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When these reached Dacca, half were already dead while the others appeared to

he exhausted and in a poor state of health. Nevertheless, they were introduced

into a tank in Dacca and later repeatedly netted but only 5 to 6 young could, be

obtained.

A further attempt at the introduction of this fish in East Pakistan was made

and it has now established itself in Government ponds but its culture is not

extensive and neither has it been introduced into public waters. Although

Trichomas tar pectoralis was introduced into West Pakistan in 1956 it did not

become established.

Since the native carps are highly regarded as food fish, the introduction of

the common carp into public waters should be done only after careful study. If

the native carps cannot be induced to spawn in tanks and if Tilapia does not

prove desirable, then it might be advisable to culture some variety of the common

carp in ponds.

In East Pakistan, in the category cf "tanks" are included even the ditches

and burrow pits. As has been pointed out earlier, most of these impoundments

are deep end have communication with other pieces of water and get inundated

during the rainy season, which last3 for several months. The natural result of

overflooding is that fish from one expanse of water easily migrate to another and

do not remain confined in the water in which originally stocked. This especially

is the case with fishes like Clarias batrachus, Qphiocephalus species and others

which possess seme sort of accessory respiratory organs. As regards the eggs,

larvae, and fry cf fish, these are easily carried from one place to another arkl

grow under favourable conditions. That is why in carp ponds, one always finds
2

some specimens of t/allago attu and others listed above. All these fishes,

being predaceous, play havoc with carps and must be interfering with the propagation

1 Ahmed, N., 1956, "Transplantation of Pood pish in E. Pakistan", Pak. Journ. of
Sc. Vol. 8, No. 4.

2 Khan, H., (1939), Study of sex organs of Mahaseer (Barbus Tor), Journ. Ban.
Nat. Hist. Soc. Vol. XLI, No. 1.
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of the newcomers. Another limiting factor is the prolific breeding propensities

in confinement of the small-sized carps like Barbua (Puntius) sophore.

Amblypharyngodon mola and sane others with which the newcomers must compete suc¬

cessfully for their share of food, especially when fish food is in short supply.

The frogs, snakes, tortoises, turtles and piscivorous birds are no less a menace

and keep down the number of fish. But the greatest hindrance is caused by the

innumerable poachers who never lose a chance of stealing a fish or two for their

meals. These include persons of all age groups, and engage in their nefarious

activities at any time of day and night• These are the adverse conditions under

which the exotic fish are placed and the hurdles they must surmount before these

are granted the domicile certificate. The experts believe that once the fish

begins to breed freely in our waters, only occasional stocking will be necessary

after the water areas are once stocked according to their capacity.

(v) Game Fishes

Mahaseer. The Barbus (Tor) putitora is known by the name 'Mahaseer', perhaps

derived from the Hindustani word3 maha meaning great and seer meaning head, or

perhaps from the Persian words inahi - fish and sher - lion in recognition of its

gameness. It abounds in the upper regions of West Pakistan rivers and attains

fabulous weights of more than a hundred pounds. Anglers regard its catch as a

prize and a pride. Photograph 21.

Khan after studying the breeding habits of this important game fish came to

the conclusion that mahaseers spawn more than once during; the year. Once it

spawns during January and February, later on in May and June and still later from
X

July to September. No wonder mahaseers are found all the year round.

1 Khan, H. (1939) Study of Sex Organs of Mahaseer (Barbus Tor), Journ. Ban.
Nat. Hist. Soc. Vol. XLI, No. 1.
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Trout. Trout is the only exotic game fish introduced into Pakistan and at

present the species Salmo fario has established itself very well in the waters of

West Pakistan.

This wa3 achieved by the efforts of the European residents in the country

during the latter half of the 19th century and the beginning of this century.

Though the work commenced as a private enterprise, it subsequently received the

active support and co-operation of the Government.

Trout was first introduced in the River Beas in the Kulu Valley (Punjab) in

1909 by Mr. Howell who brought about 23,000 eyed ova from Kashmir for the purpose.1
This stock established itself in the river and since then many millions of Brown

Trout fry have been planted in the other streams in the Punjab.

Although this fish breeds in nature, artificial propagation is also carried

out in hatcheries.

Brown trout thrives in crystal clear, icy-cold snow fed streams where the

maximum temperature does not exceed 66°F

Investigations show that the rivers of the Punjab, North West Frontier

Provinces and in the 3tates of Chitral, Swat and Dir are all suited for its propa¬

gation and hatcheries are selected at suitable points. The "Shinu" hatchery has

now become established along with the Kulu. Both have ideal conditions for the

breeding of the fish.

Need for Research.

In the above account an attest has been made to give a brief outline of the

various species of fish present in our waters. At this stage, it may be conceded

that considering the magnitude cf the problems, the size of the country and the

1 Howell, G-.C.L. (1916), The raaxing of a Himalyan trout water, Jourru Bom. Nat.
Hist. soc. 24(2) 317-328.

2 History of Fisheries Research and Development in ,. Pakistan, p. 86, March,
1964.
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material value cf the resources concerned, the amount of research is small and

work is in the very early stages cf fact finding. In many other countries vhere

fishery wealth ranks high, well-developed research organisations have grown

gradually for a number of years and work has been steadily carried out, which has

taken them past the introductory phases, enabling them to understand their problems

and to apply scientific results for the adequate management and utilization cf

their fisheries. Much of the work that they do now deals with aspects closely

related to the actual management cf the fishery and fishing industry. On the

other hand, in our country little or no attention has been paid to this subject

all these years, except within the last five years. A large amount of prelimin¬

ary investigations remain to be covered before we are in a position even to evalu¬

ate our various problems. The gap between scientific investigations on the one

hand and obtaining results of immediate practical application to the fishing

industry on the other is unfortunately large, and achievements in the field of

research judged by short-term standards are often unimpressive. Mistakes have

been made in considering fisheries research as a natter purely for provincial or

regional action subservient to the local problems of development. A greater mis¬

take it will be to consider fisheries research as a commercial investment which

should bring direct revenues to administration in complete disregard of the role it

undoubtedly plays in the increase of food supplies, improvements in nutritional

standards and attendant benefits to the public health and the physical well-being

of our people, and the raising of the standard of life of a very considerable

section of our population who are directly engaged in fishing operations and trade."*

1 The number cf fishermen is about 735f8o9 in the East and 112,698 in the west.
According to estimates 20 per cent, of the total adult fishermen in the East live
in the estuarlne and coastal areas and the rest in freshwater districts.
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As pointed out by Sewell, fisheries research should be regarded as a social

service and not as a business enterprise although as work progresses it will be

the basis for the expansion of the fish industry which is already an important

branch of commerce both in the fresh state and as cured fish for inter-domestic

1
or for export trade.

1 About 67 per cent, of the total marine production is consumed as fresh fish,
the remainder being cured. Exports include about 649,348 tons of cured fish
and prawns valued at 6^24^130 of rupees and 166,849 tons of fish manure valued
at Rs* 4,355,228.

All the inland fish are consumed locally.
(1965 figures).

x Rupees (Rs.) Pakistan currency (Rs. 13.6 = £1).



PART III

THE ECONOMIC ENVIRONMENT OF THE FISHERIES IN PAKISTAN



CHAPTER 6

ECOLOGICAL ASPECTS AND UTILIZATION OF FIJIMES RESOURCES

Remarks about the apparent aimlessness of much marine research throughout the

world are often heard. A legitimate complaint in fisheries research is that it

treats the parts rather than the vhole; as though each researcher were intent on

understanding the pattern of minute sections of a jig-saw puzzle rather than the

broad relationships between sections vhich make up the final reality. The task

of the economic geographer is essentially the integration of the parts, admittedly

sometimes imperfectly known and understood, in an endeavour to achieve at least a

first approximation to overall reality. paradoxically, one of the most neglected

phases of fisheries research is that concerned with the role of man in the general

ecological and socio-economic patterns presented by commercial fisheries.

Earlier chapters have developed in some detail the physical environment and

broad biological parameters on vhich the conmercial fisheries of Pakistan rest.

It is important to recognise, however, that these physical and biological para¬

meters are largely given in the realm of nature, and are arranged in distinct

ecological patterns. Nevertheless, it must be appreciated that in numerous

instances these patterns are disturbed and unbalanced by the activities of man.

The chapters that follow analyse to some degree the impact of man on nature

and his canroercial exploitation of fisheries resources. These chapters are con¬

veniently divided into 3 distinct themes: firstly, the ecological and utilization

aspects of the fisheries, secondly, the technological apparatus used in exploiting

the fisheries, and thirdly, the economic aspects of the development and organisa¬

tion of the commercial fisheries. The latter theme is further sub-divided into

general and specific sections: macro-economics, discussing the economic pattern



of the fishing industry as a vhole and the place cf the fisheries sector in the

Pakistan economy, and micro-economics, reviewing the problems of the individual

fishing enterprise. Inevitably, all of these technical and socio-economic

chapters draw on the knowledge elaborated in the physical- and biological sections,

Parts I and II of this thesis.

A. Distribution of Fish population

Pionomic Region. Two charts showing bionomic or zoogeographical regions, pre¬

pared by the writer, set out the distributions of the main species of marine com¬

mercial fish in Pakistan. Such charts could not be prepared for the important

freshwater species as no statistics of catch species-wise are available. The

charts of the marine species are devised on a statistical basis by taking the

catch for the year 1956 of a particular species or group of species at fishing

grounds along the coast for East Pakistan while for West Pakistan the catch for

the year 1963 is taken into account.

Since the catch for the different fishing areas is not available, a chart

similar to that of East Pakistan could not be prepared for West Pakistan. Instead

a very generalised picture can be formed when studying chart 2 of the different

species and their approximate abundance on the coast of Makran and the Sind and

Karachi coasts.

In studying these figures several phenomena are apparent. Firstly, there is

a high degree of coincidence between the nodes and trou^is of various species

indicating that there are areas of dense fishing (Nodal areas) and less-intensive

fishing areas along the coast in East Pakistan. Secondly, it is seen that the

beginning and ending points for various species of fish are not haphazard along

the coastline, but tend to congregate in specific zones. Thirdly it is apparent

that there is general agreement between the truly estuarine and marine fisheries.
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The writer attributes these distributional patterns to some deep-seated harmonies

in nature, with perhaps minor aberrations due to different levels of technological

apparatus applied at various points along the coast, which themselves may be taken

as responses to the natural availability of fish.

Hiche Concept. One of the most important generalisations in zoogeography is the

niche concept. This theory states that each species has its own niche, for no

two species require exactly the same food resources, habitat and physico-chemical

environment • This is true in marine environment as in terrestrial spheres.

In consequence of the niche concept it is possible for dozens of different fish

species to co-exist in comparatively small habitat regions. This is clearly

implied in the writer's chart3, showing the distribution of species in relation to

various bioncraic regions. Despite co-existence, however, there are clearly

degrees of inter-species competition, ranging from almost total non-interference

to severe prey predator relationships: from perfect competition to habitat monopoly,

pran the ecological viewpoint, fishermen are only one special kind of predator.

Fish Stock. Population balance in fish stocks as in other animal populations is

maintained by competition for food .and living space as well as for a specific

assemblage of physical factors. A temporary surplus of natural enemies of a

given species or a heavy augmentation of fishing effort will cause a catastrophic

downward change in population, especially against individuals in high density

areas. Eventually a new steady-state growth population will evolve in which

recruitment, growth, and survival, will balance loss in the population from all

causes. If steady-state population of species are in reality rarely attained in

marine environments, it is because of the rapid alterations in natural and man-made

pressures. The writer believes that nature allows for the severity of these

fluctuations in the extraordinary fecundity of fish compared with that of terrestrial
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animals. In this way, good brood survival years normally follow years of

catastrophic mortality for ary reason. In tliis sense, it is impossible to fish

a species' population to extinction. With marine and terrestrial mammals, however,

which have only a few progery, it is different.
1 2

Andrewartha and Birch (1954) and Andrewartha (1959) have provided stimulat¬

ing material for the fisheries ecologist in their consideration of the dynamics

of animal populations.

Andrewartha, writing on the behaviour of birds, indicates that some species

of birds drive a number of their off-springs away from the 'home range', leaving

only sufficient pairs to over-winter and balance future territorial populations.

The writer suggests that some such survival mechanism could well operate between

fish of the same or different species. There are, for instance, persistent

reports of "stragglers" far removed from the optimum concentration sones of

particular species, and this suggests the existence either of fish "ostracised",

or possibly chance survivals cf fish hatched from eggs drifted into alien waters.

In either event, these survivors would be only a small proportion of the fish

removed from outside their home territory due to heavy mortalities which would

result in areas remote from the optimum habitat for the species.

Man's disturbance of ecological balance in Indian and Pakistan waters cannot

be denied. A seasoned fisherman of Mahe told Dr. Panikkar of India that the

decline in the sardine fishery of the Malabar coast, was caused by the larger

sardines forsaking the ooasts in sheer disgust, on finding, from the refuse thrown

back into the sea. after oil extraction, what is happening to their young onesl"*
1 Andrewartha, H.&. , and Birch, L.C., (195k), The Distribution and Abundance of
Animals, Univ. Chicago Press.

2 Andrewartha, H.G., (1959)» Self-Regulatory Mechanisms in Animal Populations,
Austr. J. science 22(5)* PP» 200-205*

3 When the industrial demands for the fish grew regardless of size (which was
iiimateriai in oil extraction), the close-meshed net was introduced which
efficiently caught small-sized sardines.
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It may also be true that the overworking at trawl-grounds in some countries has

disturbed benthic fauna to such an extent that they no longer provide suitable

habitats for demersal fish, especially at the critical egg and larvae stages.1
In these and many other instances, population is forced to spread outwards into

environments which are not optimal, and there survival and grov/th are consequently

more difficult. This dispersion at a formerly concentrated population undoubtedly

decreases the average density of fish and may well be a cause of reduced fishing

yields rather than the smaller total population which is the reason usually

i>ostulated.

It is certain that in the earlier stages of a fishery a selective drain on

senile and older fish occurs. Some fishery authorities feel that fishing

improves the character of the fish stock, since it clears out the senile, 3low-

growing fish, diverting the available fish food into younger, vigorously grovdng

and highly fecund fish. This would greatly augment the weight of commercial fish

available in subsequent years. Under Pakistan conditions, this argisnent has come

merit since her fisheries are in the early stages of development, but it is almost

certainly erroneous when considering long-established fisheries.

When considering the distribution arid size of a fish population, it is essen¬

tial to take into account the stage of the fishery. There is always the strongest

possibility that the earliest phase of a fishery will develop in an area where the
o

required species density is found by trial and error fishing, to be greatest.

If the species 3a non-migratory, like many of the demersal fish, then continued

1 Graham, M., (1355), Effect cf Trawling on Animals of the sea Bed, Paper Mar.
Biol, and Oceanogr., Deep-Sea Research Supplement to Vol. 3: 1-6.

2 Three prospective fishing grounds, one for shrimps and the other two for flat
fish (sole) and catfish were located 4, 6 and 6o miles respectively eff Manora
during the exploratory period 1935 to 195& on the coast of W# Pakistan.



heavy fishing may reduce the population. Even where the population is not

reduced by fishing, the incursion of additional fishing effort may well mean that

the fringe of the species' concentration is fished. This dispersion lowers the

overall catch rate and may lead to the erroneous assumption that there is over¬

fishing. Thus declining catch rates may be attributable to a deplation of the

central population, but they may also be a sign that the area fished is now

greater with a number of boats operating in areas where natural population

densities are lower. Another possibility which should not be overlooked is that

fish may emigrate from a disturbed centre of fishing, even when under normal

ecological conditions they would be non-migratory in behaviour.

Quite apart from the disturbance of fish concentration by man it is thought

that redistribution of dense concentrations is normal behaviour in fish population,

as suggested, by the ecological principal cited above. Elton (1930) was one of

the first ecologists to draw attention to this. In Ms study he states ".....

emigration in response to an innate sense of harmony with the habitat makes poss¬

ible a solution of the animal population problem" •

Although overfishing i3 not yet a problem in Pakistan, but the impetus that

the fishing industry is being given and the pace at which this industry is develop¬

ing, it will not be long before these problems will start becoming evident. To

what condition the principal estuarine and demersal species of populations of

Pakistan have now reached, nobody knows and neither is any research being carried

out on this aspect. If the present fishing is still busy clearing the senile,

alow-growing fish, all is well but a strict check should be kept on this. The

moment it appears that there are more fish in the younger-year classes being

caught, fishery regulations should be imposed, for the commercial catches contain-

1 Elton, C., (1930), Animal Ecology and Evolution, Oxford, p. 61.
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ing more and more fish which have not reached spawning maturity will naturally

lead to the depletion of the stock. It is sometimes argued that this has no

biological effect, since usually fish have such a high fecundity that only

relatively few "parent" fish are required to maintain the stock. Theoretically,

this may be so, but on the evidence of catch per unit of fishing effort in U.K.,

the populations of numerous species have depleted."1" In South-East Australia too,
2

certain stocks are fast disappearing, some at an alarming rate. This as suggested,

may be due to lower total stocks or greater dispersion for any reason, but not

necessarily fishing. It may well be that these fish populations have now reached

a steady-state at lower levels than formerly with recruitment, growth and immigra¬

tion just balancing mortality from all sources and emigration. Obviously, however,

in terms of fish availability to fishermen, the situation has worsened. In

effect, the fish population densities of various species have declined in these

countries and clearly, at a given level of technology, landings per unit effort

cannot be so great.

Donersal and Pelagic Fish Stocks. It is probable that population densities of

demersal fish are somewhat less than those of estuarine and pelagic species. In

the first place, demersal fish are usually at a hi^ier level in the food pyramid,

which means that in feeding on other fish far more primary food such as plankton

is consumed indirectly per pound of growth. Moreover, population densities of

demersal fish are lower not only because their food requirements are comparatively

greater, but also because, acting as individuals, their food quest is relatively

inefficient with each individual sometimes searching areas already visited by its

confreres. In this way, the period cf search for limited food supplies is

greatly prolonged. whereas in the case of herbivorous or plankton-eating fish,

1 Graham, M., 1956, Sea Fisheries pp. 42 and 50.
2 Fairbridge, W.S., 1951* "The Overfishing of the East Australian Trawl Fisheiy",
Indo-Pac. Fisheries Coun. Proc. section II, 17th - 28th April, 1950.
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which feed concerted^ in shoals, the utilization of food supplies is comparatively

efficient.

It is known that the centre of fishing in the pelagic fisheries varies from

year to year. This corresponds with shifts in the limits of seasonal migration.

Pelagic fish sire usually migratory, movement being contranatant, that is, towards

the areas in which the eggs were spawned.

Another factor, which must be considered in the distribution of fish popula¬

tions is the fact that few fishing techniques are truly random in their impact.

Fishermen seek and find areas having the greatest density of population of the

species sought. This is quite important in the demersal fisheries where, although

the population as a whole may be sedentary, there may be several shifting nodes

of population within a given area. Moat demersal fish behave as individuals and

are, therefore, dispersed over the sea bottom, but not necessarily singly nor in

a regular pattern.

Since this industry is being newly developed in Pakistan and technology is

also being introduced, the writer suggests that the fishery officers should take

into account the above facts and the difficulties faced by the pioneers in this

field due to the newness of the science and the consequent paucity of knowledge.

They should try and avert the danger or to take precautions against it at the very

start, otherwise Pakistan too will be faced with the problems of overfishing and

depleted stocks. The current trend in the shrimp fishery is heading dangerously

towards this"'", and these will add tremendously to the burden of the already

unbalanced economy of the country.

B. Utilization of Fisheries Resources

Historical Review. Fish and shellfish have been a food of man from prehistoric

1 Refer to Tabled.
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times. Remains of fish bones and marine shells exist in the debris of the Pleisto¬

cene period. Because of the ease with which they can be secured, shellfish

probably attracted prehistoric man's attention before he recognised their edibility.

Perhaps his first taste of fish followed seeing 3ome animal or bird devouring a

fish it had can^rt; seeking more of this delicate food, no doubt his first efforts

at "fishing" consisted of picking up dead or stranded fish in shallow streams, on

the beach, or in tidal pools. Soon (maybe a thousand years later) his growing

inventiveness developed the first true fishing methods. One of the earliest must

have been the placing of a barrier of stones, stakes or branches in a shallow

stream, or a circlet cf rocks on a tidal beach in imitation of natural tidal pools.

In East Pakistan, even today, when during seasons of inundation many fish ascend

small channels into irrigated or flooded fields for the purpose of breeding, they

are trapped throughout the length and breadth of the country by fishing weirs

which extend across rivers. These people freely resort to damming or sometimes

divert rivers in order to capture the fish, for which purpose bunds are constructed

of split bamboo, rattan, reeds, grass or some more or less inelastic substance.

The innumerable bunds separating the various paddy fields even today act as barriers

for the fish which get entrapped there. Then the people proceed to bale out all

the water, capturing every fish large and small.

The chronology of the invention of such fixed barriers, in relation to the

invention of transportable fishing gear, i3 lost perhaps in prehistoric antiquity.

Examples of fish spears have been found in prehistoric caves3 nets and lines may

have been used contemporarily but owing to their more perishable nature, traces of

them have vanished. Pictorial records of fishing nets antedate those of fish

spears. The following account of the fishing of the hilsa in the Indus by spear¬

ing by Sebastien Maurique1 in the seventeenth century may not be inappropriate here.

1 Travels of Sebastien Maurique, 1629-43» (Ed. Luard and Hosten, London),
Vol. II pp. 230, 232, 1927.



in describing the voyage dcsm the river to Bakhar, it is stated: "We sailed on

peacefully in this way, keeping careful watch at nigjht, finding as we advanced

on our road an abundance of good, cheap provisions in every place we anchored at.

In some places, where the stream was shallow, we met many fishermen, who furnished

us with most excellent shad very cheaply ..... They dispense with the encum¬

brance of rets and assistants as they go out fishing on large earthen vessels

with the circumference of ten to twelve palms in breadth, flattened at the rim,

and open at the top in a big, circular aperture just of a size to receive the

front of a man's stomach, which being pressed into it checks the ingress of the

water. It thus serves as a safe receptacle for the fish as well as a steady base

end support for the fisherman, who lies upon it directing Ms earthen ship with

Ms legs, Ms hands being busy with the spear, piercing the scaly swimming fishes

Today, spearing and harpooning, especially of sharks, are practised in the

Sind and Makran coasts. Thus it can be said that the original phase of the

fisheries in Pakistan dates back, to ancient times.

Virtually all of this fishing was concentrated in the shallow waters of the

sea and rivers, "here a string of fishing villages and centres had sprung up. In

fact, Makran in Persian means "fish coast", where about a quarter of the entire

population are fishermen and a further ten per cent, are engaged directly in other

sectors of the fishery industry."5" Centralisation of the fisheries in metropolitan

areas have begun only after partition when the fishery sector has been given

greater importance in the economy of the country and more so after 1958 when pro¬

vincial fisheries were integrated on West and East Pakistan basis. This has been

provided with optimum advantages, first in the sense that a full-fledged Depart¬

ment of Fisheries now exists in each wing of Pakistan. This organisation is now

well-staffed who can now cater for the diverse needs of Conservation, Development,

1 Mathieson, R.S., "The Determination of Optinum Fishing Operations in a Develop¬
ing Region", FIHD - W/24 , Rome, July '64.
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Research, Education, Extension, Marketing and Exploitation. Thirdly, these

have very large spheres of activity, for instance, the whole of West Pakistan

as compared to the limited post independence Punjab. All "the state-owned waters

have been placed at the disposal of the Directorate of Fisheries as compared to

diverse control agencies like Revenue, Irrigation, District Boards, Forestry, etc.

previously in vogue. This department has been bestowed with wide delegations ct

administrative and financial powers. The West and East Pakistan Fisheries

Ordnance I96I which was operated with immediate effect have given powers of prose¬

cutions not only to the Head of the Department but to the Zonal or Divisional and

Districts Head3 also, so that they can cope with different illegal fishing methods

and other related fishing practices in the fishery trade. It now remains to be

seen how far these facilities go to ameliorate the conditions of the fishermen in

particular, and the common man in the form of a consumer, in general.

Except in rare and special instances, metropolitan markets have always been

the most important locative factors in the distribution of the fisheries. Little

wonder, that Karachi, on the Bind coast and, pasni, Orroara and Owadur on the Makran

coast in West Pakistan, -while Chittagong, Khulna, chandpur and Camilla in East

Pakistan are emerging as the chief metropolitan areas for the fishing industry.

In the past, poor function of the transport connections between metropolitan areas

and the more distant fishing grounds had resulted in comparative isolation of

Important regional fishing ports. Most fish supplies from the outer areas should

have been collected and transported by coastal vessels but coastal routes were

neglected most probably for shortage of vessels or for being too circuitous. In

consequence today the outer fishing ports, especially in West Pakistan must depend

on expensive road transport to move their catch to metropolitan markets.

Production Trends and Current Production Levels in Marine Fi3h. Figs. 45,46,47 & 48



indicate that except for a sharp decline in 1955 in the production of estuaiine and

marine species in East Pakistan, a continuous upward trend is apparent in the annual

recorded catch in both the wings of Pakistan.

After partition there has been a tendency towards heavy fishing pressure on

most estuarine and marine species. production levels, therefore, have become

higher. This has almost certainly been the result cf increasing fishing effort

in terns of numbers of boats, men and nets engaged which is indicative of an increase

of capital and labour in this fishery.

The decline in the catch of East Pakistan in 1955» which depressed the line to

its lowest point was due to the very severe floods that visited the area causing

widespread damage which hit the fishery sector particularly heavily.

Spontaneous Expansion. Since 1957, there has been spontaneous expansion in the

fish industry of Pakistan, and some records of facts and figures are available.

The recorded fisheries statistics of the last eight years 1957-1965, reveal that

there is substantial increase in production, fishing populations, mechanized fish¬

ing crafts, modern fishing gears and a remarkable expansion in the export trade cf

fish and fish products resulting in immense gains of foreign exchange earnings in

each year from 1957-1965. This dynamic potentiality of the fish industry in earn¬

ing foreign exchange to the credit of the Govt. Exchequer has attracted the atten¬

tion of both the private enterprisers and the capitalists of the country. Various

Govt, organisations and private agencies are trying hard to furnish themselves with

up-to-date and accurate fisheries statistics needed to prepare plans for profitable

investments of their capital in the fishing industry. Numerous queries from

various private agencies and demand to supply fisheries statistics from allied
12 3

Government departments and International agencies such as I.L.O., F.A.Q, and I.P.F.C.

to 3uit their specific requirements have led the statistics section cf the Marine

1 I.L.O. = International Labour Organisation.
2 P.A.O. = Pood and Agriculture Organisation.

3 I.P.P.G. = Indo-Pacific Fisheries Council.
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Fisheries Department to publish a Fisheries statistics Year Book at the end of

each Calendar year. The first publication came out in the year 1962.

Marine and Dstuarine Landings. For purposes of economical statistical studies,

principal species landed in commercial size have been classified into eight major

groups.

Table 12

Catch cf Fish (Principal Species Groups) in. Pakistan 1957-1963

in IQCQ metric tons

1957 125§ 1959 I960 1961 1962 1963

1. Flounders, halibut, soles 0.2 0.3 0.3 0.4 0.4 0.6 1.2

2. Herrings, sardines, anchovies, etc. 16.4 24.2 25.0 28.7 13.4 4.6 6.5

3. Tunas, bonitos, shipjacks, etc. 34.2 6.9 7.0 8.6 3.6 5.9 9.0

4. Sharks, rays, etc. 17.6 9.5 9.8 11.3 9.4 22.0 25.2

5. Oil sardines 16.4 24.2 25.0 28.7 13.4 4.6 6.5

6. Mackerels, billfishes, cutlassfishes,
etc. Figures not available 4.2 6.4 9.1

7. Redfishes, basses, congers, etc. •t ft n 36.7 45.8 39.0

8. Unsorted and unidentified fishes 26.3 35.4 36.2 42.1 38.7 48.3 Fig.no
avl.

9. Crustaceans 15.7 34.9 15.2 18.0 19.5 19.1 18.4

From the above tabulation it is clear- that there is some degree of correlation

among all estuarine mid marine landings. It seems, therefore, that stocks of

estuarine and marine fish fluctuate in the same way so that the species composition

of catch remains fairly constant from year to year. These fluctuations can be

due to ecological factors influencing population numbers of various species and

also can be the result of variations in the movement cr fish into the fishing

areas, or to the degree cf fishing as determined by weather conditions. This



197,

last factor influences the fishing in East Pakistan to a great deal. paced with

continuous threats at cyclones and floods, fishermen of East Pakistan, settled on

the vulnerable coastal area that skirts ths Bay of Bengal, live in perpetual

misery and shattered economic conditions. In those circumstances it is not sur¬

prising if the co-'imercial catch at marine and astuaxine fish is unexpectedly low

or ttere is fluctuation from year to year in production. But despite fluctua¬

tions in the commercial catches, the catch groups df principal species indicate

a periodical abundance in their population.

Although it is conceded that there exist great variations in the feeding and

breeding habits of estuarine and marine species requiring different phy3ioo~

biotic conditions from spedes to species, the writer believes that the species

composition in the catch remains much the same. It is the law of large numbers

that the sample catch has the same cosapoaition as the total population from which

the sample is drawn. That tlx;re are gross fluctuations in the size of the catch

affecting all species similarly, requires that a factor or factors unknown

influence ell estuarine and marine populations in roughly the same way. This

could well be in the nature of a primary variable like annual incidence of winds,

or hours of sunshine, or rainfall inducing nutrient-bearing run-off in the rivers,

or perhaps annual variations in water mass characteristics, rather than an

immediate controlling factor affecting the species' populations, Tn Pakistan,

despite fluctuations in the commercial catches as evident from the figures 45,46 & 47,

the catch groups of principal species indicate a periodical abundance in their

populaiion.

Prawn Fishery. At this juncture mention of the prawn fishery would not be out cf

place. The importance of the Pakistan prawn fisheries is clearly characterized

by the considerable upward trend of the production in both East and west Pakistan
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especially so since February 1955 when a shrimping boat was received through the

American aid programme and has struck some shrimp grounds south-east of Karachi.

On one occasion 1,200 lbs. of big shrimps fpenaeus merguiensis') were caught in one

haul lasting about two hours.1
Penaeid prawns are available in commercial quantities all along the west and

Bast coasts. Data collected only for Karachi area indicate that the monthly
2

proportions of landings for 195'+ were as follows (for other places the data were

not able).

January * 18.0% July 2.3%

February - 24.0% August 3.0%

March - 4.0% September - 6.5%

April 1.9% October - 12.0%

May • 1.5% November - 15.0%

June • 2.0% December - 20.0%

(a) west Pakistan. Though a few prawns may be caught throughout the year at

various points along the coast, the marine fishery is largely seasonal. For the

Sind coast in general, it may be said that the season starts in October? and the

peak is reached in December/January and ends in March. in other months fishing

is mostly confined to the creeks. July to September are the best months in the

Sonmiani Bay am the Kaimat creek on the Makran coast, and near pasni and Gwadur

also on the Makran coast, the fishing is at its peak during the months cf November,

December and Januaiy.

(b) Bast Pakistan. Fishing in the Bay of Bengal is confined to five months

starting from October and ending in February, the peak months being November,

December and Januaiy. General fishing operations (including the pravsi fishery)

1 Qureshi, M.S., Shrimp Fisheries of Pakistan. Indo-Paeific Fisheries Council
Proceedings S3/5» 1955.

2 Ibid.
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are suspended during the monsoon when the fishermen resort to the mere profitable

Hilsa fishing. Fishing in East Pakistan is carried can primarily for the various

species of fish, but prawns form a very appreciable portion of tire catches, both

in quantity and quality. Hence, there is no exclusive fishery for prawns any¬

where in East Pakistan.

The species of edible crustaceans inhabiting the seas, brackish waters are

numerous and practically all cf them, excepting the crabs, contribute considerably

to subsistence fishing. Those corruouly know as prawns (shrimps) are ccsnnercially

the most important among them, forming as much as 9q?5 cf the total landings. In

certain areas, especially on the West coast, tire catches cf prawns as a group

may be more than those of any other single group cf species. One such area is

the Karachi and jind coast where pram landings have shown substantial increases

in recent years. The statistics of the production of prawns from the different

sectors tf the Pakistan coast will help to form an idea of the important position

which they occupy in the coastal fisheries.

Table 13

Survey of Marine Fisheries Catch cf Pakistan

1964. Weight: metric tons

Sector Group cf species Landed Catch

East Pakistan 1. Perches, Croakers 22,95k.75
2. prawns 4,608.90
3. Herrings and Sardines 4,590.03

Karachi and Sind Coast 1. Perches, Croakers 18,881.28
2. prawns 15,884.65
3. Sharks, skates, rays 15,332.81
4. Herrings and Sardines 9,355.89

Makran Coast 1. Tuna, true mackerels 7,510.00
2. Sharks, skates, rays 6,627.00
3. Perches, Croakers 3,900.00
4. Flat Fish 660.OO
5. Herrings 292.00
6. prawns 174.00



Based on the environment in which the prawns are found, it may be convenient

to recognise three categories of prawn fisheries, nanely, marine fisheries,

estuarine fisheries and freshwater fisheries.

It is assumed in scientific circles that the penaeids generally spend their

infancy in coastal waters. On approaching sexual maturity, they return to their

place of origin in the opai sea, to engage in reproductive activities. In

America, scientists have succeeded in finding their spawning grounds, but such is

not the case in Pakistan.

The penaeids sold in great quantities in the markets come from catches made

in fishing grounds in the open sea which are seldom far away from the shore.

Usually fishermen restrict their operations to the shallow areas within the 10-

fathom line.

The Gulf of Kutch area is also an important prawn fishing centre.

Growing Importance of Prawn Fishery. The rich prawn fisheries of estuaries and

backwaters both along the east and west coasts of the country are probably more

important from the point of view of present output than the marine fisheries.

Detailed statistics for these are, however, not available. The brackish nature

of the water and abundance of food material in the form of animal and plant

detritus provide extremely favourable conditions for the growth of young prawns,

immense numbers cf which migrate into such areas every year.

The bulk of the catches from the sea and practically the entire catch from

other envirorsnents consist of young and immature prawns. This is especially true

of the larger species like p. carinatus. p. indicus. It is now known that older

prawns pass into comparatively deeper regions of the sea, and since the marine

fishery is at present confined almost exclusively to the shallow coastal waters

usually not exceeding 10 fathoms in depth, such prawns would naturally escape being



caught. The rise of the shrimp fisheiy in Central America and information on

the habits of the penaeid3 of the Gulf of Mexico give every reason to think that

there are large unexploited stocks of adult prawns in the Arabian Sea. It is,

therefore, very necessary, to undertake exploratory fishing, trawling preferably,

up to a depth of 30 - 40 fathoms, in order to discover if exploitable concentra¬

tions of prawns exist at such depths along our coasts. such shoals, when dis¬

covered, may have to be judiciously exploited for comaeroial purposes, for the

reason that most of the prawns would be mature and therefore potential breeders,

and if their stock is depleted by excessive fishing in any place, where there is

a flourishing and highly lucrative backwater fisheiy, the effect on the latter may

be harmful since the annual recruitment of fry to the stock in such waters may be

considerably reduced. Furthermore, in view of the short cycle of the great

majority of commercial penaeids, such a possible serious reduction of the supply

would be difficult to overcome.

Increase in Production. An analysis of the production of marine prawns in Pakistan

from 1957 to 1965»
Table 14

Landing of Fresh Marine prawns in Pakistan (province-,/i3e) (1957-1965),
Units of wt; M. Tons.

1963 1964- 1965

L3,353.60 20,667.55 20,032.63

9,170.60 16,058.65 18,024.63

8,996.60 15,884.65

174.00 174.00

4,183.00 4,608.90 4,008.00

shows very definitely an upward trend with abnormal rises in production in 1961, 1963

and 1964. The production of prawns in West and past Pakistan was 3K$ and 26fo in

1957 1958 1959 I960 1961 1962
Pakistan 4,205 5,973 5,853 8,o40 11,000 9,857.41 1

West Pakistan 1,205 1,823 2,853 4,513 6,600 4,574.41

SiS'ciaSf 605 1'073 2»°53 3'643 5'700
Mekran Coast 600 750 800 870 900 432.00

East Pakistan 3,000 4,150 3,000 3,527 4,400 5,283.00



excess respectively over the year 196c. This increase may be due to certain

biological factors which do occur in cyclic order after every 4 or 5 years. But

the most probable reason for this extraordinary increase in the production of

prawns setans to be the result of intense fishing due to the increase in the

number of mechanised fishing vessels and modern nylon nets having better catch

efficiency. Consequently the production figures for 1965 should be compared with

the average annual production of the last eight years, which is 9*396 metric tons.

The production of prawns in 1965 was therefore, 8,629 metric tons above the average

annual production of the last eight years.

If we analyse the figrres of the marine fish and prawns for the two wings of

Pakistan separately we fini that in West Pakistan oontrary to the extraordinary

rise in the production of marine prawns, the production of marine fish was excep¬

tionally low in the year 1963, although the combined production cf the two showed

an increase of 3,737.16 metric tons or 5»4^» The sli^it decline at 857#03 metric

tons or 1.2^ in the production of marine fish was due to the shortage of nylon

twine for the mechanised gill-netters, in spite of the fact that the strength of
1

these gill-netters had risen from 342 to 398 in 1963. The exceptional increase

recorded far marine prawns in 1963 of 4,594.19 metric tons or 100.4^ is attributed

to the increase in trawlers whose numbers rose from 150 to 185 in the year 1963.

In East Pakistan the order is reversed. There is a recorded increase of

7#327«00 metric terns or 24i4% of marine fish production over that of 1962, but the

marine prawns show a reduction of 817.00 metric tons or 16.3 per cent, in the year

1963. This decline is considered a norma], fluctuation due to natural hazards of

cyclones affecting casualty in fishing boats and fisherman.

1 Survey and statistics Section, Marine Fisheries Department, Govt, of Pakistan.
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Table 15

Production of Marine Fiah and prawns, 1962 - 1963

1962
MMMUM. 12&

Absolute diff.
in c?uantity

Difference
isJ>

Pakistan 1,07,946.82 1,18,193.98 (+)10,247.16 (+) 9.1$
Marine pish 98,370.41 1,04,840.38 (+) 6,469.97 (+) 6.&/0

Marine prawns 9,576.41 13,353.60 (+) 3,777.19 (+) 39.#

West Pakistan 72,726.82 76,463.98 (+) 3,737.16 (+) 5J&

Marine pish 68,150 .a 67,293.38 (-) 857.03 (~) l.#

Marine Prams 4,576.41 9,170.6o (+) 4,594.19

East Pakistan 35,220.00 41,730.00 (+) 6,510.00 (+) 1.8&S

Marine pish 30,220.00 37,547.00 (+) 7,327.00 (+) 24.4^

Marine Prawns 5,000.00 4,183.00 (-) 817.00 (-) 16.#

Unit of weif.£it: Metric tons.

In the years 1964 and 1965 the total production of fish and prams in Pakistan

has shorn an increase of 4A per cent, and 5.1 per cent, over the years 1963 and

1964 respectively. In the year 1965* the production of marine fish and prawns in

East Pakistan showed a decrease. This is again due to the cyclonic hazards cf

last year when both men and craft suffered hea-vy losses."'' Tables 16 and 17.

1 Infra p. 213
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Table 16

ProdiK?tion of Marine and Inland Fish and Prawns (provincewdse)
Unit of weightj Metric tons.

1963 1964 Absolute diff.
in quantity

Differen<
in %

Pakistan 3,45,188.98 3,60,507.8V + 15,518.86 + 4*4%

Marine Fish and Prawns 1.18.193.98 1,53.512.84 + 15,318.86 + 12.9$

Marine Fish 1,04»840.38 1,12,845.29 + 8,004.91 + 7.6%

Marine prawns 13,353.60 20,667.55 + 7,313.95 + 54.^o

Inland Fish and Prawns 2,26,995.00 2,26,995.00 - -

Inland Fish 2,21,995.00 2,21,995.00 mm -

Inland Prawns 5,000.00 5,000.00 -

West Pakistan 99,Qi3.?8 1,10,161.55 + 11,147.57 + 11. $5

Marine Fish and Prawns 76.463.98 87,611.55 + 11,147.57 + 04. T/o

Marine Fish 67,293.38 71,552.90 + 4,259.52 + 6.3%

Marine Prawns 9,170.6o 16,058.65 + 6,888.05 + 64.2%

Inland Fish 22,550.00 22,550.00 - -

East Pakistan 2.46.175.00 2,50,546.29 + 4.171.29 + 1.7%

Marine Fish and Prawns 41.730.00 45.501,29 *•» 4,171.29 + W>

Marine Fish 37,547.00 41,292.39 3,745.39 9.9%

Marine Prawns 4,183.00 4,608.90 425.90 10.7%

"inland Fish and prawns 2.04.445.00 2.04.445.00 - mm

Inland Fish 1,99,445.00 1,99,445.00 - •

Inland prawns 5,000.00 5,000.00 «■> mm

* The correct production figures of Inland pish were not available from the office
of the Director of Fisheries, East Pakistan, Dacca, therefore the figure of 1963
were repeated in 19&+. The estimate of fish production for 1964 as supplied by
the Directorate of Fisheries East Pakistan was I0,8c3 tons. This estimate was
fair below "the previous estimates, therefore it was not incorporated in the above
table and last year* s figures were repeated.
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Pakistan

Marine Fish and Prawns

Marine Fish

Marine Prawns

Inland Pish and Prawns

Inland Fish

Inland Prawns

West Pakistan

Marine Fish and prawns

Marine Fish

Marine prawns

Inland Fish

Bast Pakistan

Marine Fish and prawn

Marine Fish

Marine Prawn

Inland Fish and Prawns

Inland Fish

Inland prawns

Table 17

1?% - 1965

1964 1252 Absolute diff.
in quantity

nifferen
in jo

5,6o,5Q7f84 3.79.0,10.00 + 18,502.16 + 5.¥

1,35,512.84 1,42,254.16 + 8,741.32 + 6.5

1,12,845.29 1,20,221.53 + 7,376.24 + 6.4

20,667.55 20,032.63 • 634.92 - 2.9

2.26,995.00 2,36,755.% + 9,760.84 + 4.2

2,21,995.00 2,31,755.84 + 9,760.84 + 4.2

5,000.00 5,000.00 - -

1,10,161.55 1.20.281.16 + 10,119.61 + 9.0

97,73iti6 + 10,119.61 + 11.5

71,552.90 79,7o6.53 + 8,153.63 + 11.5

16,058.65 18,024.63 + 1,965.98 + 11.9

22,550.00 22,550.00 m -

2,50,346.29 2,58,728.84 + 8,382.55 + 3.2

45,901.29 ¥•-*523.99 - 1,378.29 - 2.8

41,292.39 40,515.00 «*» 777.39 - 1.6

4,608.90 4,008.00 - 600.90 - 13.0

2,04,445.09 2,14,205.84 + 9,760.84 + 4.7

1,99,445-00 2,09,205.84 + 9,760.84 + 4.9

5,000.00 5,000.00 - -

Source (1) Marine Fisheries Department, Karachi,

(2) Central Statistical Office, Karachi#
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In 1965s the total fish production in Pakistan figured at 379*00 "thousand

metric tons. The average annual increase in the production of fish during the

last 15 years (1951-1965) comes to almost 10.0 thousand metric tons. The pro¬

duction figures for 1965 indicate an excess of 18.50 thousand metric tons of 5»lf®

over the year 1964- and 84. thousand metric tons or nearly 19.0^ over the average

production of the last 15 years. Table 18. This is undoubtedly a substantial

increase.

Table 18

Total Fish Production in Pakistan: (1951-1965)

Units = 000 M. Tons.

Year Pakistan Inland Marine

1951 230.80 160.80 70.00

1952 243.00 164.00 79.00

1953 249.00 I69.OO 87.00

1954 259.70 178.70 81.00

1955 270.98 195.33 75.65

1956 277.00 195.20 8I.80

1957 282.80 200.40 82.40

1958 283.70 192.31 91.39

1959 290.00 169.50 93.50

I960 304.50 195.00 109.50

1961 319.10 215.90 103.20

1962 330.60 222.70 107.90

1963 345.00 226.00 119.00

1964 360.50 227.00 133.50

1965 379.01 236.75 142.25



Fig. 49. Inland Fish Production in Pakistan ? 1951 —1965
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Fish Production in Inland y/aters. The total production of inland fish and

prawns has also shown a steady increase. (Figs. 49 & 50)
On examining the figures cf 1961, 1962 and 1963* we discover that in I962

there was a total increase of 6,731*00 metric tons or 3.1$» and in 1963 a- total

increase of 4,350.00 metric tons or 1.9/°. In both the wings of Pakistan there

has been slight increases in the production of inland fish and prawns in the years

1964 and 1965 but these are far from satisfactory. (Table 19)

Jable 19

Fish production in Pakistan (Province-wiae) (1963-1965)

Unit = (000 Metric Tons)

Total Inland Marine

19 6 3

Pakistan 226.00 119,op
East Pakistan 246.00 204.00 42.00

West Pakistan 99.00 22.00 77.00

(i) Karachi and Former dind - mm 56.00
(ii) Makran - mm 21.00

19 6 4

Pakistan 360.50 227.00 133.59
East Pakistan 250.30 204.40 45.90
West Pakistan 110.20 22.60 87.60

(i) Karachi and Former Sind - m 67.00

(ii) Makran Coast - - 20.60

19 6 5

Pakistan 57?tQ 236,75 142.25
East Pakistan 258.72 214.20 44.52
West Pakistan 120.28 22.55 97.73

Source (1) Marine Fisheries Department, Karachi.
(2) Central Statistical Office, Karachi,



Statistical Review, There are numerous very good surveys of the economy of

undivided India, but few have attempted to describe, in a comprehensive manner,

the greatly changed economy of Pakistan, The massive transfer of population and

the major readjustments in finance, banking, transport and trade routes, all make

it necessary to investigate recent developments in Pakistan economies# At first,

the newness of Pakistan and a host of urgent problems prevented the compilation of

complete and accurate statistics, without which an economic study must be largely

guesswork. In the past few years, however, greatly improved data have become

available in practically all sectors cf the econony including Fisheries,

Attention of the Pakistan Government was drawn to the importance to its

fishery departments of the availability of authentic, accurate information on the

factors of production and distribution, and on the volume and composition csf the

catch as landed and its marketable farm. In purticular, the attention of the

Goverranent was drawn to this lack of fishery statistics and to the fact that, even

where figures were available, no information was recorded as to the methods

employed; hence, not only was it not possible to arrive at standard methods cf

statistical collection, but also, as a result, the accuracy and comparability of

the data were open to question. The obstacle to progress is the lack of trained

personnel and the Government should set as an eventual objective the establishment

of a complete service in order that they should be placed in possession of current

information on the condition of the industry,

Pakistan being a member of international organisations such as F.A.O,, I.P.F.C.

and T.,L,0, in committed to supply them with fishery statistics on an all-Pakistan

basis on the pattern reccramsnded by these organisations. It has been observed

that the Provincial Directorates of Fisheries of both East and West Pakistan as

yet do not have qualified statisticians in their departments. The result is that
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the statistical data supplied by them are of little or no use for incorporation in

the statistical reports forwarded to these International Organisations.

Consequently, a progranrae 1ms been carefully planned to develop on adequate

statistical service. Prior to 1953, a survey was made of manpower, craft and

gear. In 195k, a comprehensive survey of fisheries resources was instituted.

Firstly, a pilot survey was undertaken in the Karachi Administration Area, to

collect accurate data, to test international comparability and to co-ordinate the

various phases of the industry, e.g. catching, handling and distribution. This

survey has now been extended to the Sind and Baluehistan Coasts.

During this survey, the fishing units were defined and classified into cate¬

gories and an inventory was prepared. Statistical data on the number and types

of fishing craft and fishing gear, collected in the preliminary study were compared

and the rate of change of units was recorded. The amount of effort engaged was

also measured in some cases.

Pandora sampling methods were adopted to record the landings and operations of

the boats at the major centres in the Karachi Administration Area and valuable

information was thus obtained regarding quantity and seasonal variation of fish

caught.

Production, landing and utilization of fish is at present assessed on a

country-wide basis, by sporadic statistical collection, in the absence of a regular

system.

The data on imports and exports cf fresh fish and fish products to and from

Pakistan are collected as a yearly routine. Comparative studies are made and

trends cf use to the industry are predicated.

The data collected in the preliminary survqy of "West Pakistan marine fisheries

have already been published in the series of "Investigation Reports" • Periodical



papers regarding statistical information relating to marketing, production, valua¬

tion, external and internal trade are being issued regularly. But there is still

greater need for accurate statistics as the basic requirement in the setting up of

a sound industry#

Basic fisheries statistics from 1956 - 1965 setting out the total catch, value

of catch, men and fishing boats engaged in the industry and the value of boats and

equipment for certain parts of Pakistan are shown in tables 18, 20, 21 and 31.

It will be noted that there have been substantial increases in the catch and

number of men and boats engaged in the fisheries. But as mechanisation spreads

in the whole fishing industry, the number of fishermen will automatically decline.

Either they will migrate to the other lesser prosperous regions where there is

less competition or will give up this trade altogether. The value of boats and

equipment are rising now and a time will come, as this industry becomes more and

more industrialised, when the value of boats and equipment will rise at a faster

rate than the gross value cf the catch, indicating that the commercial fisheries

are becoming more capital-intensive. This is the case in all the industrialised

countries of the world.

Undoubtedly, the fisheries statistics pertaining to the inland fisheries of

East Pakistan is full of discrepancies, and such disparity of data will continue

unless all such organisations, who are the main sources of collection cf fisheries

statistics, did not employ qualified and experienced fishery statisticians. No

future planning can be based on unreliable and inaccurate data. Besides, a large

quantity of fish passes unchecked to West Bengal (India) which should also be taken

into account in estimating the production of East Pakistan. In addition to this

large quantity of fish is obtained from subsistence fishing, which had never come

an official record till 1964* Table 20.
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Table 20

Estimates of Production of Fish in Pakistan based on Recorded

Commercial Catch and Average Annual Catch of Fishing Crafts - 1964.

Pakistan

Marine Pish

Inland Fish

East Pakistan

Marine pish

Inland pish

.Test Pakistan

Marine Pish

Inland Fish

Source

Recorded Commercial

3,60,507.8V

1,33,512.84

2,26,995.00

2,50,546.29

45,901.29

2,04,445.00

1,10,161.55

87,611.55

22,550.00

Unit cf weight used: Metric Tons.

Estimates of
Subsistence
Fishing.

2,97,288.45

73,333,45

2,23,955.00

2.68.430.00

44,475.00

2,23,955.00

28,858.45

28,858.45

Total landing of fish
in Pakistan based on
the average annual
catch of various types
of fishing, crafts.

6,57.796.29

2,06,846.29

4,50,950.00

5,18,776.29

90,376.29

4,28,400.00

1.39.020.00

1,16,470.00

22,550.00

(1) Marine Fisheries Dept., Karachi.

(2) Central Statistical office, Karachi.

It has been observed that each individual of the fishing community (leaving infants

and invalids constituting 2^/a of the total fisherman's population) consumes one

pound of fish per day obtained from subsistence fishing for 300 fishing days in a

year."*"
In the year 1962, the production figures supplied by the Directorate of

o

Fisheries, East Pakistan, stood at 13,04,000 long tons which was actually mare

1 An Analytical Review of the Fisheries Statistics of East Pakistan, March, 1965,
Govt, of Pakistan.

2 2240 lbs. a 1 long ton.



212.

than four times the total production of marina and inland fish in Pakistan. In

1963, the production figures of inland fish supplied by them were 1,37,049.34

metric tons. According to the above figures supplied by that Directorate, the

production of inland fish in 1962 was nearly thirteen times more than in 1963.

There is thus a great need for the establishment of a fishery statistics section

which should be responsible for the collection of fishery statistics throughout

Pakistan.

In the Fisheries statistics for East Pakistan prepared by the planning and

Development Department of East Pakistan, thqjr have stressed the point that the

catch of an area is directly proportionate to the number of beats employed. The

fact that led them to this conclusion is that the number of inland fishing boats

in East Pakistan is greater than that of Pest Pakistan vhioh meant that the catch

per boat was also proportionately greater. The argument which followed from this

was that as the number of marine sail boats in East Pakistan is greater than that

of West Pakistan, the production of marine fish should also be more in that region.

But this conception is faiacious and a wrong interpretation of catch statistics,

for the number of boats is not the only factor which determines the production of

fish. There are other potential factors on which the production of fish depends.

Various types of boats with different size, tonnage and (whether they are mechan¬

ised or not) their horse-power, possess varying degree of catch efficiency aM

fishing power. In West Pakistan in 1962 there were 461 mechanised fishing crafts,

(i.e. 318 launches and 243 trawlers) in addition to 3203 sails and row boats,

whereas in East Pakistan there were 31 mechanised crafts (i.e. 24 launches and

7 trawlers) with a strength of 4682 sail and row boats. The above figures show

that the strength of mechanised fishing fleet in West Pakistan is fifteen times

greater than that of East Pakistan. In 1965, these figures had increased substan-



tially in West Pakistan vhile they either remained constant or declined in East

Pakistan. There is little wonder then that the production of marine fish is

greater in the western wing. The catch efficiency of an average size mechanised

boat is at least five times greater than that of an average size sail or rwo boat.

It is, therefore, not at all surprising that despite a smaller number of sailing

crafts, the production of marine fish in West Pakistan is one and a half times

greater than -that of East Pakistan.

In this contest, it is also to be noted that the total number of fishing days

is also a factor determining the volume of f ish production. Due to the cyclonic

and anticyclonic hazards in the Bay of Bengal, the number of fishing days on the

coast of East Pakistan are far less (hardly four months) than that on the coast of

West Pakistan (nearly nine months) and this adversely affects the production of

marine fish in East Pakistan.

The existing shattered economic condition of the fishermen on tire coast of

East Pakistan is further aggravated by the repeated heavy storms and cyclones which

render the fishermen completely destitute with the result that the boats are not

well equipped with the necessary fishing gear to conduct fishing in the open sea.

While I am writing this, there are reports coming in about cyclones, the worst ever

experienced, vhich has swept away 22,000 lives and rendered more than this number

homeless in the Chittagong-Cox's Bazar area."1"
If in the light of these factors the existing condition of inland fisheries

in East Pakistan are examined, a striking contrast will be noted when compared with

West Pakistan. In East Pakistan due to the continuous disastrous effects of

cyclones and floods, fishermen live in perpetual misery. For centuries, each year,

winds have swept away everything before them and waters have followed, crushing

houses and other properties, drowning and affecting thousands of people, washing

1 Pakistan News.



away their belongings and farm and fishing implsnents and equipments.

Under such circumstances, how can one expect the fishermen of East Pakistan

to go fishing for a longer period and equip their boats with better material as

compared to that of a fisherman of the western wing? It is, therefore, not sur¬

prising at all if the catch of an average boat in West Pakistan is higher than

that of East Pakistan.

It is noteworthy that East Pakistan is more important in inland fisheries and

nowhere in Pakistan is fish culture so popular as in S. Bengal (East Pakistan).

The low deltaic nature of the country, the fish-eating habits of the bulk of the

population and the local preference for inland fish have greatly contributed to

this abiding interest. Undoubtedly, the environment, historical inertia and the

lower investment required in this fishery are the factors responsible for it. In

this fishery, since the equipment is comparatively simple, the industry is more

widely spread throughout the Eastern Province. On the contrary, the estuarine

and marine fisheries have developed more rapidly in West Pakistan because they did

not have to compete to the same degree with long-established inland fisheries and

due to the fishing days being more in West than in East Pakistan, which enable the

West Pakistan fishermen to earn a better livelihood.

C. Fish Culture in Pakistan

The term fish-culture here will be confined to the production of fish as a

staple human food; the production of fish for sport, aesthetic pursuits or luxuries

is outside present consideration.

Taken as a whole, the present fish production in Pakistan is insufficient to

meet the demand of her 98 million people. The sea, khals (channels), rivers,

bheels (natural water-holding depressions), tanks, etc., are exploited to smaller

or greater* extent by old methods entailing labour and expense, but the output per
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man-effort is not a fraction of what is obtained in countries where this culture

is advanced. With backwardness, illiteracy and poverty, Pakistani fisheimen

cannot make rapid advances and the remedy lies in steady and slow progress.

In the writer* s opinion, Pakistan* s food supply can be greatly increased by

developing her inland water fishery resources. The extensive water areas, such

as ccrnmuni'ty tanks, marshes, swamps, lakes, water-logged areas, rice fields, canals

and rivers provide great possibilities for producing millions of pounds of protein

annually throu^i systematic utilization of these areas for the cultivation of fish.

In view of the need for more protein food and the fact that "an acre of water can

produce more protein than an acre of land", efforts are being made to develop fish

production in inland waters. Consequently, appraisals at various water areas

have been made and it is seen that many areas can be profitably exploited.

Ponds and Community Tanks. In Bast Pakistan several thousand tanks have already

been surveyed. The writer attaches the greatest importance to tank culture for

ameliorating the economic condition of the Pakistanis and for supplying quality

fish at cheap rates especially at places far away from rail and motor roads.

This is especially so in the province of East Pakistan where communication is

difficult, preservation facilities very primitive, tanks innumerable and ideal

conditions exist for the propagation of fish. In the Punjab, communication is

relatively better, but the rivers are few and are in short supply during the winter

months. Nevertheless, the irrigation dams can play an important role in stepping

up fish production. In Sind, there are several large impoundments and serious

efforts are now being made to utilise them.

The numerous ponds and community or homestead tanks of East Pakistan present

a great potential resource for providing a year-round supply of fresh fish to all

groups of people. The community tank is an essential body of water for various



domestic uses serving tlx) villages as well as many living in larger towns. Most

of these tanks were perhaps never meant for pisciculture and so do not conform to

any approved standard. These include shallow sad deep tanks, small and big tanks,

tanks circular, rectangular and irregular in outline. But whatever their shape or

depth, they can be fruitfully utilised for producing fish. Out of the tanks

surveyed, 4C per cent • are lying derelict and are mostly covered with water-hyacinth

and other aquatic vegetation and have turned into hotbeds of malarial mosquitoes,

or are full of bottom silt and predaceous animals. Most of the remaining tanks

are being utilised for raising f ish and this is done by simply introducing fry of

mixed species of fish into tanks cf all dimensions. No attempt is made to stock

the tanks according tc the availability of food at different strata of water and

once fry are introduced these are left there for growth till required for consump¬

tion.

In the Punjab and Sind, West Pakistan, impoundments sire not many and some dry

up during the v/inter seasonj these include village ponds, dhands (lakes), etc.

These are nm being utilised for fish production. Aquatic vegetation sni pre¬

daceous fish are not the problems here, instead stocking cf cultivable species, the

low water table and the procurement of fry are the main difficulties.

With little expense, many cf these tanks could be improved so that a crop cf

fi3h could be raised and harvested throughout the year. When a pond is utilized

for fish production, it must have certcan structural features to make efficient

management possible. These include sufficient depth to maintain year round water,

adequate clean water supply, a drain pipe or sluice gate for drainage and protection

from excess overflow or flood water. Vegetation and in soma cases, deposits of

silt can be removed by manual labour. Raising the embenlenents would prevent

(a) undesirable fish from entering the ponds during the flood season, (b) the



fertility cf the pond from being flushed out and, (c) with the installation of a

drain pipe or pump permit the water level to be lowered each year before the rains

so that management work mi^it be done. At this time aquatic vegetation and

undesirable fish should be removed in preparation for stocking vdth desired species.

If it is impractical to raise embankments, then a less desirable arrangement is

the construction of bamboo grating around tire pond. This fence will reduce the

migration of larger fish.

It is essential that only such sites should be selected for fish culture which

will fulfil certain physical as well as biological conditions. The substratum

should be cf mud or clay which will hold water; sand or gravel is quite unsatis¬

factory. Water supply should at least be adequate to replace loss by both

evaporation and seepage; topographically the site should be of sufficient gradient

to permit adequate draining of the ponds for it may be necessary for a variety of

reasons other than for harvesting to be able to drain the ponds empty. As it was

found at one stage in the work on chanos chanos, that it became essential to drain

the ponds as a step in malaria-control, and I may mention in passing that the

development of fish culture poses a number of problems relating to water-borne

diseases, malaria, filariasis and both Nematode and Platyhelminth worms. Conse¬

quently, the closest relations should be maintained with the health authorities for

while improving nutritional standards we must not increase the risk of the incidence

of disease.

Fish Propagation. A fast growing species or community of species is most- desir¬

able for economic production. While it is possible to utilise slow growing species

and to arrange a series of ponds with harvesting arranged in cycle they will, how¬

ever, yield a low figure per annum per acre1 and while these my provide the fish

1 Le Mare, D.W., "Application of the principles of pish culture to Estuarine
Conditions in Singapore", Indo-Pac. pish council proo. S3/4 pp. I80-I83.
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culturiat with a good cash-crop, they do not provide a staple protein for the

majority of the population. It is, however, possible to combine both types in

one pond with success, but only when the staple species breeds readily so that the

culls of the staple-species when harvested are easily replaced. In general terns

it is a principle that only species which breed readily, end the fry of which may

easily be obtained should be utilized. Unless the fry can be reared on or very

close to the site of the fish-culture, the additional transport charges with

handling, vail render tire final product too expensive as a staple.

Coupled with the principle that only fast growing species which breed readily

should be chosen, the human factor, when considered from the point of view of

co.nuaer preference, is of the utmost, importance. While as biologist and economist

the fisheries worker may be able to produce a hipji yield of fish at low cost he

must consider the palate of the consumer markets. It is almost a dogna that the

less experienced arid educated human beings are, the more conservative they are in

tlisir feeding habits. Therefore, in putting a new fish before the public as a

staple, it is essential that it should be acceptable; a little propaganda work

properly adapted to the mental outlook of the potential consumer may not be amiss.

The desirable fish for consumption in Pakistan appear to be the indigenous

carps now utilised, i.e. Catla catla, Labso rohita. pirrhina icrigala and Labeo

salbasu. A good fish for culturing purposes should be fast growing, adapted to

the environmental conditions of the country, use the natural food to the best

advantage, be palatable and easily propagated. These carps meet all but the last

requirement, for these do not spawn in enclosed waters.

Pish Seed. The fact that the indigenous carps do not spawn readily in closed

waters presents a vital problem with regard to obtaining an annual stocking supply

for these waters. These carps spawn usually during the rains fran June to September



and as the spawns drift down the rivers, mainly the Ganges, it is collected from

suitable shallow areas near the bank where the current is not too strong. Fortun¬

ately, the chief spasming grounds of Sarajganj, Rajshahi, Sarda, Kushtia, etc.,

are in East Pakistan from where collection of eggs, larvae and fry of these species

is made every year during the breeding season of the fish. Consequently spawning

areas along the rivers provide natural hatcheries from which stock are collected

and supplied to ponds. The collection is usually a mixture of eggs and young

ones of a number of fish, both predaceous and non-predaceous. From one of the

rivers of East Pakistan, namely, Halda, only eggs are collected, hatched by

indigenous methods and transported in earthenwares (handies) to places where

required by boats, carts, buses and trains. From the River Padma and others only

larvae and fry are gathered. These axe collected with a special type of close-

meshed, funnel-shaped net, with a tail cloth termed gameha. The net is fixed to

bamboo poles with its mouth facing the current in shallow waters. The fry

collect in the gamcha, from where these are periodically scooped and transferred,

either to a trough-shaped device made of cloth, Hapa supported on poles in the

water or to shallow pits dug nearby on the bank with arranganents for water

circulation. These are then passed through suitable sieves (chhakni) with the

result that big fry, which mostly belong to undesirable species of fish, are

separated from the carp fry. In west Pakistan mostly fry and fingerlings are

collected, but some times eggs are also gathered from the rivers. Millions of fry

are collected each year and stocked in inland waters. In one respect, this

process is a conservation measure in view of the lack of survival of many of these

fry in natural waters through predation and insufficient food. On the other hand

over-exploitation of the young of certain species could have an adverse effect on

the balance and population of fish in the rivers.



The usual method of fish culture currently practised in both provinces i3

the transfer of collected fry from the nursery to growing ponds vhere the fish

are later harvested. In East Pakistan there is a flourishing carp fry trade in

which, the fry mostly collected by private agencies, are transported in earthen

pots to important marketing centres ard sold to the public; the fry in very large

numbers are exported to West Bengal, India, too. Unfortunately, some of the

methods employed in the fry trade are exceedingly wasteful; sometimes the majority

of the fry perish in the course of operations. An analytical study of the exist¬

ing practices and a series cf field experiments have revealed that this high

mortality is the cumulative effect of faulty methods of collection, conditioning,

transporting and stocking. By the application cxf suitable methods, it may be
1

possible to reduce the mortality.

In West Pakistan, the handicap of stocking the growing ponds or ary tank lies

in the inability to transport fry or fingerlings long distances. Aeration in

"Thuma" type of live fish transport truck is satisfactory for short distances as a

road transport but is expensive both in capital cost and running charges. The

latest method of transporting fry and fingerlings of fish in plastic bags has reduc¬

ed weight and aeration problems during transit by air or rail.

It appears that the production of fish in enclosed waters would be enhanced if

a dependable and a pure supply of fish stock were made available. since the major

carps are highly prized as food fish, an effort should be made to determine

artificial conditions under which these carps can be induced to spawn in closed

waters. Earlier investigations in Pakistan and India have revealed factors which

induce spawning and have indicated methods of spawning carps in artificial impound
2

ments. Apparently, artificial hatching of major carps has not progressed beyond

1 Qureshi, M.R., op. cit. p. 46.
2 Choudhri, H. and Alikunhi, H.K., 1957, Observations on the spawning in Indian
carps by hormone injection, Curr. Sci., 26(12): 381-382.
Alikunhi, et al, i960, Indian Jour, pish., 7(1): 1-19*
Choudhri, H., i960, Ind. Jour. Pish., 7(1): 20-48.



the experimental stage in Pakistan.

In order to supply a pure stock of carps, or any other fish, it will be

necessary to establish more nursery or hatchery units throughout the country so

that stock will be available for more reservoirs. A concentrated programme cf

pond reconstruction, conservation of its fertility, a wider distribution of nursery

or hatchery units and dessimination of information on scientific fish culture

should aid in greater production and thus make fresh fish available to more people.

Innumerable bheela in the Mymensingh Syhet and Tippera districts of East

Pakistan provide extensive areas of commercial fishing. These as discussed

earlier, become broad sheets of water during the rainy season into which migrate

the fish from rivers which following the recession of flood water get entrapped in

these low-lying depressions. These empounded fish feed in these areas for several

months and are harvested during the winter. In a bheel of average size (100 acres)

thousands of pounds cf fish cf all sizes are harvested. Lack of ice for preserv¬

ing cf the catch and inadequate transport facilities result in loss cf part of the

catch and an inferior marketable product. A snail portion of the hugs harvest is

sold fresh to neighbouring markets (bazars and hats) for immediate consumption but

the greater portion is processed into dried fish.

Undoubtedly, larger water systems, such as bheela. are comparatively difficult

to manage. The cost of constructing embankments to control the water level and

ingress of unsuitable fish would be prohibitive. Gradual siltation of these

depressions and the perennial growth cf water plants are current limiting factors

in fish production and harvest.

Salt-water Fish Culture. In the Sunderbans in East Pakistan, due to action cf the

tides, the beds of mary rivers and creeks in the estuarine areas get gradually

silted up aid in due course such areas are reclaimed for agricultural purposes by



the construction of embankments. Water is let in during high tide through

improvised or permanent sluice gates and the inflowing water brings with it a

variety of young fish and prawns. There is no selective admission and the popula¬

tion is primarily estuarine species like mullets, prawns, perches, sciaerdds,

threadfins, etc., which come in during the monsoon months. Fishing is generally

done in winter when the fish have grown to a marketable size. The bhetki (Lates

calcarifer), mullets arid prams form bulk of the catch.

Many of the rice fields in other parts of the province of East Pakistan are

presently not suitable for raising a crop of fish due to the low embankments.

Embankments could be raised in many areas for retaining rainwater and culturing

fish. In the inland rice fields, as well as the bheries, a systematic method cf

culturing such species as the major carps, Tilapia or Trichogaster would undoubtedly

increase the yield and market value.

Development programmes. Since partition, the Directorate of Fisheries of both the

provinces are popularising scientific fish culture by various methods. Depart¬

mental fish-seed supply centres have been established for supplying quality seeds

of the right type for stocking tanks of different depths and areas. The Fishery

Officers inspect private tanks aid advise the owners of such tanks on the number

and species of fish to be introduced in a particular tank. Instructions are also

given on manuring of ponds and general managements. Government Demonstration Fish

Farms have also been establish ed.

There are great possibilities of extension of tank fisheries in both the wings

of Pakistan. Certain districts cf East Pakistan further offer opportunities of

stepping up salt-water fish production in khals and bheries.

Future development cf inland fisheries will depend upon the successful solution

of the problems like weed control, eradication of predaceous fish, artificial feed-



ing of fish, etc. These improvements are now effected "by repeated netting,

dewatering of tanks, drying and ploughing the bottom silt, mixing lime with the

bottom-soil and manuring it by organic means, etc. These methods axe costly end

in some cases impracticable. Nevertheless, it is apparent that the inland water

resources of Pakistan have great potentialities, which if more widely developed,

offer the most expedient and practical means of making available more protein food

to a larger segnent of the population. The writer, consequently, attaches the

greatest importance to fish culture for ameliorating the economic condition of the

Pakistanis and for supplying quality fish at cheap rates especially at places far

away from rail and motor roads. To achieve this end, the aims of the Directorate

of Fisheries of both provinces should be so designed as to increase production

through conservation, development cf water areas, exploitation and marketing,

research, education and extension services.
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CHAPTER 7

EQUIPMENT MP TECHNOLOGY OF THE FISHERIES

It is self-evident that the type of fishing vessel and fishing gear used in

any fishery as well as the precise organisation of the voyage are matters which

rest partly on the marine environment, partly on the behavioural pattern of the

species of fish sought, and partly on socio-economic factors current in the

community engaging in the fishery. Under Pakistan conditions, the first two

factors are to some extent known and have been described in Parts I and II of this

thesis. But the technological and socio-economic patterns have not reached clear-

cut finality or even a measure of stability in Pakistan. It is important, there¬

fore, to appreciate the technological capacity of the fisheries, and the methods

of fishing adopted in Pakistan. This is the purpose of the present chapter.

Subsequent chapters deal with socio-economic conditions.

A. Craft and Gear.

Pakistan is beginning to reach a halfway stage in her fisheries, trying to

get a footing between the 'small fisheries* of the under-developed world and the

'great fisheries' of Europe, N. America and Japan. This will undoubtedly be the

outcome of her contact with the western world. Although Pakistan has a somewhat

low fisheries potential in physical terms, the country has a historical advantage

in its utilization of this potential from time immemorial as well as the advantage

of contact with western technology and capital organisation. Without this,

Pakistan with its large population, comparatively limited fishery resources, and

long coastline, would have found it very difficult to emerge from the stage cf

village fisheries common in many parts of Asia, Africa and Latin America. Nowhere

is its half-way stage better seen than in the equipment and technology currently



utilized in the fisheries. Long periods of historical inertia, have resulted in

archaic survivals in fishing techniques. At the same time some recent .innova¬

tions are among the most up-to-date in the world.

The demand for increased production of food - and for increased rate of pro¬

duction - created by the general food shortage and intensified by the Five Year

Plan for the economic recovery of Pakistan, has greatly accelerated the develop¬

ment of modern methods of production, that are apparently both effective and

efficient and yet suitable for routine operation by semi-skilled and hastily

trained operatives. Nowhere does this appear so clearly as in the field of fish¬

ing, where a remarkable degree of mechanisation has already been achieved at

certain centres.

Yet despite the ever-increasing importance of modern fishing techniques, the

majority of Pakistan fishermen still resort to age-old practices, that are gener¬

ally admitted to be primitive. But the indigenous methods, however outmoded they

may appear, are the outcome of long experience and of trial and error. The

remarks of two independent naval architects, having a good knowledge of small

fishing boat design, go to prove the truth of this, Howard I. Chapelle, U.S.A.,

after having studied the designs of West Pakistan boats remarked; "I am rather

astonished at the very complete framing of the boats and the evidence of great

strength. This is not tree of many Eastern craft - at least some Malayan types

I have seen appear more fragile and less completely framed"."*" Arthur M» Swinfield,

A.M.I.N.A,, Sydney, N.S.W., Australia said; "It is apparent. that Pakistan
i

boats are as good as, if not better than, typical fishing boats used in Europe today".'
A thorough knowledge of the existing gear and of the habits of fish is an essential

1 Qureshi, M.R., Magnusson, H. & Traung Jan-Olof, 1955, West Pakistan Fishing
Craft, Fishing Boats of the World, published in "Fishing News", p. 10.

2 Ibid pp. 15 & 16.
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pre-requisite for the develop®® t and the future progress of a mechanised fishing

industry.

pishing Craft. The fishing craft of the west coast differ from those plying in

the Bay of Bengal, The craft of the former coast are more strongly built and

more seaworthy.

West Pakistan. As mentioned earlier, the coast of vest Pakistan is divided into

two parts. The first, comprising the coasts of Makran, Las Bela, and the adminis¬

trative area of Karachi, consists mainly of low cliffs backed by an arid hinter¬

land. It has only me good harbour, and that largely artificial, at Karachi.

The sind Coast, south of Karachi, is quite different. It comprises the mouths,

old and new, of the River Indus and is a raase of creeks and muddy islets. It is

said locally that a boat can work down through this delta from Ibrahim Haideri as

far as the Indian border without once venturing into the open sea.

The sea off both parts of the coast is rich in fill. The town of Karachi

was once itself a fishing settlement. Its steady growth has meant a large and

growing local market for fish.

Different types of boat have been developed by the fishermen to suit the

different coastal conditions. There are four main types, each with its variants.

These four types may be divided into two distinct classes. As naned by their

crews on the beaches of Ibrahim Haideri and in Karachi's pleasant little fishing

boat harbour, the first class, the hora group, comprises three main types, the

Toni or Tony, the pkdar and. the hora proper. The second class comprises the

bheddi or bedi.

The hora. group. The first of these classes the hora group begins with a dugout

and, in ascending order of sise, goes through the dugout with added planks and the

plank-built boat with a dugout base, to end in a plank-built boat up to 68 feet in



length# The horas are almost entirely fishing boats, though a few carry cargo

in the Indus creeks, and others do general waterman's work in the Karachi Harbour.

All the plank-built boats of this type seem to be built by the same method.

They are first planked up, the strakes being joined edge to edge '■with metal pins.

The frames are subsequently cut to fit the planking and inserted into it. There

seems to be a strong family likeness through them all. Apart from the fact that

they all are built the same way, a steeply raking stern post v/ith a long narrow

rudder lashed to it, which does not project belcw ihe long straij^it keel, rounded

forefoot and straight stem, are characteristics of these long narrow boats of all

sizes."'" The name would seem additional evidence. It seems to be yet another

local Arabized form of hodi, "the term applied on the Bombay coast to narrow

2 3
double-ended plank-built boats of canoe shape". Elsewhere Hornell has des¬

cribed the hodis of Bombay as widened copies of the ordinary Malabar dugout, some¬

times on a dugout base.

But in the larger horas it is evident that outside influences have coma into

play. The sections change markedly once a certain 3ize is reached. The deep U

of the dugout gives way to rather flat floors and sometimes a rather sudden turn

of bilge and flaring sides. It might perhaps be permissible to conjecture that

the larger horas have developed because a people used to working with plank-

extended dugouts needed larger, but cheap, boats and built them with the aid of

builders accustomed to the traditional Arab/lndian designs for larger fishing

craft.

Tony or Toni (the term is also used on parts of "the Indian coast). This boat is

used for line and cast-net fishing, and is simply the ordinary imported Indian

dugout of the kind which is found in varying forms all the way from southern India

1 Qureshi, M.R., et. al. op. cit. pp. 1-13.
2 Hornell, 'A tentative classification of Arab Sea craft', Mariner's Mirror,
Vol. 28, p. 30.

3 Hornell, 'The sailing craft of western India', Mariner's Mirror, Vol. 32,
p. 209.



around the shores of the Arabian Sea. These small dugout canoes are imported

from Calicut, south India. Similar small boats, planked and framed, are being

built in Pakistan because importation from India has bean limited. The Karachi

type .is one of the simpler variants. She is from 6 to 20 ft. long, flat sheered

and with littleornament save paint, her deadwood at either end pierced for tow

ropes. She is paddled or rowed by one or two men. Even the smallest fconis are

saaetimes equipped with a short roast and a small lateen sail set from a very

light yard. This sail is used off the wind, even under what appear to be veiy

dangerous conditions, but the toni, although used to communicate between, the

islands of Karachi Harbour and the shore, during the south-west monsoon, i3 rarely

if ever seen in the open sea. These are used mostly in the creeks. Tonis are

used as tenders to larger fishing craft, and the larger horas and bheddis often

carry one on the quarter.

gkdar. The term ekdar means a hora built of one piece of wood, that is in

practice a hora built of planks on a dugout base. The dugout-based ekdar hora

shows a fine combination of reality and symbol, for her sawn frames are rarely

placed to coincide -with the raised bands which remain visible on the bottom and

sides of the basic dugout. In the smaller boats this dugout determines the over¬

all length of the vessel, since she narrows away at ben? and stem as the dugout

dictates. Even with these little boats the planks may extend the sides, so that

the dugout base is less than half the depth of the finished boat, while the

characteristic steeply sloping stem post and vertical stem of the hora are built

on.

With the next larger size of ekdar hora it is difficult to see where the

dugout ends and the planks begin. The basic dugout, her ends 3awn off, is

extended with plank construction at bow ard 3tern, as well as above her sides, so



that the finished boat is sometimes t"svice as long as ih® original. when the

dugout is itself repaired with planks let into the skin it becomes yet mere

difficult to see hew she is built.

The boats were formerly imported, but are being built at Karachi and at Buleji

fishing village (Hawke'3 Bay).

The ekdar hcra, with her canoe-like proportions, is a fast, unstable, craft.

In all sizes she needs some kind of balancing device. Depending on her size,

the season of the year, end the sort of waters in which she is fishing, this can

be anything from a single shifting balance board which is changed from, side to

side, tack-and-taok, to a lash-up of two fixed balance boards on one side and an

outrigger float on two long poles on the other side. I fear that Hornell was in
1

error when he said that Bombay "marks the northern limit of the habitual use of

this stabilising device (the outrigger) upon the west coast of (undivided) India".

An ekdar working habitually in the creeks of Karachi harbour may, during the

cold weather, have no more aids to stability than the one balance board. A boat

of identical size and shape, working in more exposed waters during the monsoon,

may have the double balance board3 and outrigger. Under different circumstances

she may have the outrigger alone or with a single fixed balance board. Her own

shape ani the sailing characteristics imposed by that shape will also determine

.hat balancing devices she needs to use. photograph 22.

A variation of the ekdar hora is used on the surf-beaten coast west of

Karachi towards Las Bsla and Makran. She has a curved stem and stern post, .quite

different in shape from those conventional in the hora group, and a movable rudder

which extends below the keel and hangs with ordinary gudgeons and pintels, so that

it con be removed for beaching. The boats, with a crew of four, remain out only

1 Hornell, "The Sailing Graft of Western India", Mariner's Mirror, Vol. 32,
p. 210.



Photograph 23: The hull of a big bheddi.



for the day.

Hora. The bora proper retains a good deal of the general appearance of the

ekdar hora and her long straight keel, parallel with the water-line, but her sec¬

tions are quite different.^ She is still a great long open boat (she may be

over 65 ft. long), but she has a rather full midships section with rather flat
2

floors and flaring sides. She needs neither outrigger nor balance boards, but

she does carry fixed rock ballast inboard and movable ballast in the form of sand

bags on deck. She has only short permanent decks at the ends and no more than

crawling space as shelter for her crew. Horas can be quickly and comparatively

cheaply built. I haver counted as many as fifteen of lengths from 15 ft. to 55 ft.

under construction at the same time on the beaches of Ibrahim Hyderi. These are

also built in Karachi with wood imported from Burma and Malaya. Big horas have

an icebox and galvanized iron freshrwater tanks, but these are modern additions.

These large boats fish in the open sea, the smaller ones near the shores and in

the creeks.

Sails on the whole are well shaped and well cut. Even the smallest at plank-

extended dugouts some times have provision for a mizen mast which is stepped during

the period cf light variable winds from October to March. A smart hora with two

shapely settees set, cutting along over the deep-blue winter sea before a smart

breeze, is a very lovely sight. During the calm weather sails are frequently

wetted to bring the boras back to harbour mare quickly on the evening breeze.

During the period of fresh to strong vast to south-west winds, which lasts

from April to September, horas use a single sail, usually at snaller dimensions

than that set from the main mast in the cold weather, and often showing signs, in

patches and renewals, at the harder wear to which it is subjected. Even small

1 Qureshi, M.R., et al, op. cit. p. 13.
2 Ibid, p. 4.



horas of the ekdar type fiah far off shore until well into the monsoon season.

But during the heavy winds and the south-west monsoon of June, July and August,

many horas are laid up, or confine their fishing activities to Karachi harbour or

to the creeks of the Indus, though I have seen a bora of the beach-boat type from

west of Karachi rowed and paddled across the bay from Buleji village many times at

the height of the monsoon season.

Many large horas have pleasing traditional designs, which are kept carefully

painted, at bow and stern. Many of the boats are named and bear their names on

bows and quarters. Tillers are heavily decorated in vhite and blue paint. The

larger boats are protected below the water-line with a locally made preparation,

white in colour, which is frequently renewed, smeared on with the palm of the hand

dipped into tin or enamel bowls. The crew sing at this kind of work, and even

stop occasionally to dance and skylark, especially if they know that they are

being watched.

Bheddi or Bedi Boats. These are sea-worthy boats which fish in deep waters and

are all built in Karachi by local craftsmen who use no drawing or plans. These

serve as cargo carriers as well, in smaller numbers, and many small beddis do

general waterman1 s work in Karachi harbour - the famous Karachi "bunder boats"

are really small hheddis. The bheddi is a comparatively short-keeled boat in the

shape of which Arab influences appear to predominate. She has the long over¬

hanging bow and a sloping stem. Only in her smallest forms does she require a

balance board, though most bheddis have inside balast of rock and the larger ones

have movable sand bags on deck as well, vhieh is always placed on the windward side

when tacking.

But the bheddi is usually a big boat, of from 40 to 70 feet. Her keel, stem

1 Qureshi, M.R., Pakistani Fisheries, p. 18, 1961.



and stem pest are more complicated in construction than those of the largest

horas. There is evidence that the bheddi is a dying type. Her construction

is more difficult, more complicated, a longer and more expensive business than

the building of a hora of the same size. Laid up bheddis can be seen all around

Karachi most cf the year round. Except in the monsoon laid-up horas are a

rarity. While horas cf all sizes are built by the dozen, I have never seen a

bheddi under construction, and moreover, the fisherman themselves tend to speak

of them as a type of craft now being replaced by the larger sizes of hora. If

this is so it is a pity, for the bheddi is a beautiful and seaworthy type cf boat,

easily driven. photograph 23.

A bhart is a variety of bheddi with a hora13 pointed, sloping stern, and

appears more heavy and fuller in section than her sister. A few bharts are fitted

out for fishing, but the bhart is really the big carrier of the northern Indus

delta and lines of them are to be seen in the cold weather discharging their loads

into camel carts at the tide line on the beaches of Ibrahim Hyderi. She is often

well-maintained as are many of the Karachi craft, with 3heerline picked out in a

colour pattern, and decorated stem head and stein post. photograph 24.

A P.A.O. paper*" gives details cf the kind of fishing done by each class of

hora and by the bheddi. Suffice to add here that the small horas fishing inshore

in the cold weather often do so in fleets, taking in their sails and unstepping

masts as well when they are on fish. These small fleets sometimes follow the

birds that feed on shallow swimming fish, fish driven to the surface by other fish

preying upon them, so that the delicate, waterspiderlike ekdar horas have the

appearance of opening and closing their own wings and feeding off the same fish as

1 paper No. 15 of the International pishing Boat Congress held in Paris and
Miami in October and November, 1953* published by the Pood and Agriculture
Organisation of the United Nations.
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do the birds. The waters off Karachi are very rich in sea life. The shoals of

small fry are sometimes so thick that they pitter-patter along the sides of the

boat as she sails quietly along, and when racing a 14 ft. dinghy I have more than

once been disconcerted by fish jumping into the hard-driven boat.

East Pakistan. To understand the richness and the variety of the boat life at

East Pakistan it is necessary to know something cf the country and the rivers

that have given rise to it. The capital cf East Pakistan is the ancient city of

Dacca which lies along the east bank of the River Buri Ganga, a comparatively

small stream, not more than half a mile wide in the dry weather, which comes down

from the jungle area to the north of the city. The Buri Ganga is one of the

hundreds of smaller waterways into viiich the great rivers of East Pakistan, the

Brahmaputra, the Ganges and the Meghna, subdivide as they flow through their common

delta to the Bay of Bengal.

These great rivers between them drain all the land of East Pakistan. The

Brahmaputra is unbridged throughout its length and in Pakistan is probably

unbridgeable. The great joint river made by the Ganges and the Brahmaputra south

of their meeting place at Goalundo is called first the Padma, and then takes the

name of the Meghna after this third river has joined it from the north-east. At

Chandpur, still seventy miles from the open Bay of Bengal, the combined major

rivers form a 3heet of water seventeen miles wide, dotted with islands and mud

banks.

East Pakistan is a beautiful country, a land of vivid colours, and cf majestic

cloudscapes, but its climate is difficult for those not accustomed to the extremes

of teat and humidity. Thus four hundred years ago the conquering Moghuls from

their dry Central Asian uplands called it by a phrase which may be roughly trans¬

lated as, "a hell, but a hell paved -with beautiful things".
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Many of the small streams, offshoots of the great rivers, are as broad as

the largest rivers in Europe. They amalgamate and diverge forming great fens

and winding canal-like ditches - bheels and khals as they are called in Bengali -

and lakes many miles across, so that large parts of East Pakistan present an

intricate pattern of forests and lakes, fields of jute and of rice, marshes and

rivers, all washed by one of the world' s heaviest rainfalls and by the tides of

the Indian Ocean, which flow even north of Dacca in the cold dry weather of

Dec-ember and January vhan the re is little fresh water going down against them.

At the end cf the south-west monsoon, which brings a very large rainfall

between June and September, more than half the country is under water. I well

remember rny first journey to Dacca. We flew from Calcutta one hot sticky after¬

noon at the end of the monsoon over what seemed a vast lake dotted with islands.

Dacca itself appeared as a long narrow island, surrounded by fens and small

streams. And this great water systan was dotted every/here with boats, boats in

fleets, boats solitary, boats being rowed and poled and towed, but mostly sailing

under great bellying single square sails. Photographs 25 and 26.

For in such a country there can be few roads; the rivers and lakes are the

natural highways. Some of the millions of tons of cargo #iich move along these

water-ways every year is carried in paddle steamers and in covered steel barges.

The square-sailed river boats are as much a part of the scene as the camel trains

are of that of Central Asia, as the schooners are among the Greek islands, or the

red buses are part of a London street. The culture of Hie boatmen is very much a

part of the life of East Pakistan. They have their am songs and music, their am

tales and traditions. Passing a large part of their days on the great rivers,

they come to know them intimately and to respect them as the masters of their lives.

The fishing boats of the east coa3t are practically all flat-bottomed, the



planks are joined together with thongs or with strong cords. These differ in

construction and 3ize from place to place. The boats carry sails which are square,

rectangular or triangular, end are mostly at the mercy of currents and wind, while

getting these upstream one or two men pull them by a rope from the bank. A hood

of bamboo end reeds is also present on some of the boats for housing the fishermen.

The larger boats can fish in open waters of the Bay of Bengal, but none

ventures far from the shorej the smaller ones fish only in the rivers and creeks.

The choice of building material depends upon the financial cdrcumstancea at

the prospective owners, the kind of net to be used and the waters to be fished.

The wood used is of different types. The Sagun (Tectona grandis Linn.), Jarul

(Lagerstroamia flos reginae Retz.) Gemari (Gurelina arborea Linn.) Sundri

(Heritiera minor Roxb.) chaplash (Ariocarpus chaplasha Roxb.) Bailam (Anisoptera

glabra Korth) Telsur (Kopea ordorata Roxb.) and Champa (Michelia champaea Linn.)
are much in demand and make sturdy boats.

The fishing craft are the raft, the Bachari Nauka, the Dugout, the Chandi

Nauka, the Kosha boat, the Dingh-i and the Balam Nauka.

1. Rafts. These are used in almost all the districts of the province for catch¬

ing fish in shallow water areas and are called by various local names, viz., Bhela,

Bhera, Bheura and Chali. These are constructed by fastening together trunks of

Koals, 3ho la, Bans and other light wood.

2. Dug-out Canoe3. These are made by hollowing out whole tree trunks and are

called Donga, Konda, Koch and Seer. The trees used for the purpose are Am, Simul,

Talgach, Sal and many others. The stem and bow are not much raised and the boat

lies flat on the surface of the water. The dug-out is from 10 to 22 feet in

length and from 2 to 3 feet broad.

3* Kosha. This is a type of small flat-bottomed boat much used around Dacca and



Narayanganj, but also seen elsewhere In East Pakistan, which is locally known as

Kosha. she is double-ended and the bottom of the boat is flat or round. The

oars are made of bamboo poles with wooden blades, and a pair of them is sufficient

to manipulate a small boat. The deck is made of either split bamboo pieces or

planks, or both. Every boat carries behind it a live well for storing live fish.

Hood.is never provided. Sail may or may not be present, but when present, it is

situated in the anterior half of the boat and is triangular in outline.

pin■-hi3. The dinghis are comparatively small boat3 with round bottom. The fore

and hind parts of the boats are high above the -water level. Photograph 27.

The jalia dinghy, the net boat, is a ubiquitous feature of the rivers of East

Pakistan.

(a) Bheshal dinghi is used for the operation of Bheshal jal (dip net) in the

districts of B&kerganj, Dacca, Faridpur, Jessors, Kuahtia, Pabna, Sylhet and Hipera.

The other nets used by this boat are Chandi (drift net) in Bakerganj, Baohari (big

cast net) in Jessore and Khara (dip net) and shangla (clap net) in Pabna.

This dinghy is worked by 2 to 3 fishermen. A bamboo platform is erected on

one side of the boat for the operation of the Bheshal jal. On the side opposite,

a log of wood is fixed in order to keep the balance of the boat. Hood is almost

always present. Sail is seldom used by the boat.

(b) Patau dinghy is used in the districts of Bakerganj, Dacca, Faridpur, Jesaore,

Khultta, Sylhet and Tippera.

(c) Shangla dinghy is exclusively used for catcluing Hilsa by the use of clap nets,

shangla and 3harki. Usually one or two fish are caught at a time. The boat is

from 12 feet to 37 fset long, 3 to 6 feet broad and 3 feet deep. The carrying

capacity df the boat ranges from 10 mds. to 30 maunds. Hood is sometimes present.

(d) Tala dinghy has been reported from Khulna and byHiet only. At Khuina it



Photograph 27: Dinghis.
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varies from 20 feet to 33 fset in length, 2,5 to 3 feet in breadth and 1 to 2 feet

in depth. The boat is manned by 2 to 3 fishermen. It is employed from September

to December for laying Atan jal (fixed bag net), Dora and Chatka jals (drift net),

Bachari Bauka. This is longer and narrower than the Chandi Nauka. Both its

ends are pointed and much raised above the water level. The antire boat is

decked with detachable split bamboo platform, but occasionally some planks are

also used for decking. The oars consist cef bamboo bandies with plank blades.

Chandi Hauka. It is a boat with both the ends sli^ntly prolonged. Its length

varies from 15 feet to 50 feet, beam from 3 feet to 9 feet and depth from 1 foot

to 4 feet. The bottom of the boat is either flat or round. Pour to six x^aira

of oars are required to manipulate the boat. Sail is often absent, but when

present it is rectangular or square in outline and is placed in front of the hood.

A top sail is occasionally u3ed for rapidity of movements. Photograph 28.

Everywhere one travels there are fishermen at work* Every tank has its cast

net fishermen, every marsh its fleet of small fishing boats, every turn of the

river its larger craft. I have seen the fishing boats lying at sunrise like dust

upon the water on the great river where the Ganges end the Brahmaputra join.

Each particle of this dust was a 30 ft. or 40 ft. crescent-shaped boat with woven

bamboo cover amidships end long steering oar trailing behind. At nigjht their

lamps and cooking fires lit the river with a thousand stars.

Mary fishing boats are craft cf great beauty, the ligjitnes3 of their construc¬

tion enhancing the grace of their shape, and they lie like young moons on the water,

black slivers on a great brown river, with vivid greai banks and sn azure sky-

behind..

The seaboat3 of East Pakistan differ from the river boats ir that they sail

across the open bay of Bengal from the Chittagong coast to the delta during the



 



season of fine, calm, winter weather. They all come from the south-eastern

districts of East Pakistan, the districts which have a coast facing the open Bay,

Bara Balam. Madhyam Balam and Chota Balana, These are the type of boats used by

the Chittagong fishenwsn vhile fishing in the fore-shore of the Bay (Bare means

big; Modhyam - medium; Chota - small).

The Bara balam is a dugout extended v/ith plank sides to make a graceful and

able type of canoe which is used for sea fishing. The basic expanded dugout with

its irregularly spaped sawn floors is held in position with a tight sewing of

split bamboo, photograph 29.

These sewn fishing canoes are dismantled each year whan the great seas of

the south-west monsoon make sea fishing impossible and the basic dugout is used as

a river fishing boat. In November, at the beginning of the cooler, calmer weather

the planks are sewn on again and the boat, equipped with a spritsail but propelled

mainly with paddles, goes back to use in the open sea, I was told that a well-

made dugout will last twenty years of this work, but towards the end cf that time

so many pieces of timber will have been used to repair her that she has become

almost a plank-built boat.

The size of a Bara balam varies between 30 to 80 feet in length, 34 foet in

beam and 6 to 8 feet in depth, A Modhyam balam is similar to the above in con¬

struction but of medium size.

These large sewn balams are wonderful and impressive vessels. sea-going

boats that they are, they are quite without iron in their whole structure. The

vertical, partly balanced rudder, works in loops of hand-twisted jute rope. The

occasional beams are lashed into position with split bamboo, which is the main form

of fastening throughout the vessel. The heavy floors which keep the expanded

dugout base in shape are, in balams built in the classic tradition, secured with
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treenails. The balam being a sea-going boat, has her rigging more stout and com¬

plex than that of the river boats. She ha3 numerous shrouds, backstays and a

forestay#

The sewn balam persisted in large numbers in 1952. She had certain advan¬

tages, perhaps, of flexibility, ease of repair and economy of heavy frame timbers,

over iron-fastened boats. But in recent years the metal--fastened balam has

become much more common than the sewn boat, at least in the more accessible areas

of the south-east. The metal-fastened balam is in her simplest form a close

imitation of the sewn boat.

The additional strength provided by iron fastenings and the development of a.

technique of using numerous narrow planks in place of a few very broad ones has

resulted in the development c£ variations- in the shape of netal-fastened balaios.

Almost all the larger ones now have a graceful sheer with the stem markedly higher

than the bow. In some new boats the dugout base has disappeared altogether and

has been replaced by a plonk-built structure of the same form.

Metal-fastened balams steer either with semi-balanced rudders on the quarter

or with these great oars, which, unlike the steering oars of the river boats, are

little used for propulsion. They are longer and heavier than the river boats'

oars, for the long, straight balam needs a more powerful steering mechanism than

the shallow, beamy river boats.

The big balam is a powerful and attractive type of boat, and her appearance

is further enhanced by the brilliant decoration with which many balams are

embellished. Seme of these great plank-extended dugouts are among the world's

most vividly painted boats."*"
The Chota balam is a simple long rather deep dugout with the two ends rather

blunt. These are generally employed for fishing, ferrying and general waterman's

1 Fishing Boats of the World, published in Fishing News.
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work. These cany fresh water and firewood, sometimes provision, to the fishing

parties on the fishing ground and for tanning the nets. It is with the help of

these boats that the fixed nets, Behundi Jal, 40 yards from wing to wing and 50

yards from mouth to cod end, are worked at Dubla Island and other places along the

shore.

The master-boatmen, yfoo are called mahnjhis as near as the sound can be repro¬

duced in "English, and the hands, who are called raallahs, are post skilled in the

use of tides end river currents. These aids to propulsion are utilized to the

utmost. At times oar and scuaresail may be no more than a means of keeping in

the moving water, or moving from one stream to another. The tides are played

with the greatest skill in the lower delta of the Brahmaputra, where the labyrinth¬

ine waters of pakerganj end Khulna can provide to the boatmen who know them well

an almost unbroken succession of favourable streams. Boats move a good deal ty

night, often in small convoys for mutual help in the event of difficulty, and it

is under these conditions that the boatmen's skill in pilotage is shown at its

best.

The crews of the bigger boats live for months aboard their vessels. They

sleep on the boards of temporary decks, brought to a fine polish with many year3

of cleaning. They cook and eat under the same chouni\ which in the bigger boats

provides a spacious and comfortable shelter and compares with the tidy houses in

the villages. pood is cooked in metal pans on an opae fire and hurricane lamps

provide light in the evening. The risk of fire is always present and other

disasters are distressingly frequent. The sudden storms of March and April are

among the most savage and the most spectacular in the world, There are other

forms of natural peril. I have heard of a boat picked up end carried 100 ft. into

the air by a waterspout on the broad river south of Narayanganj, River pirates

1 A cover made of woven bamboo and shaped like an old-fashioned wagon tilt cover.
This cover may run for most of her length, but often in boats which carxy cargo
unlikely to be damaged by rain it covers only the crew's accommodation in the
stern.



still operate in the less accessible parts of the delta and regularly pick out

their craft for looting. Cargo thieves operate in the crowded roadsteads and at

the quays. Though the boatmen have an astonishing immunity to tropical diseases

and can drink with impunity water from a crowded roadstead that would be lethal to

a stranger, every year dysentery and the endemic cholera of this region take their

toll.

But the boatmen live a simple and in many ways a healthy life. They are

strong and hardy. They have an old culture, rich especially in folklore, and

their songs are very expressive of the life of the great rivers and the hot fertile

land.

Fishing Gear and Tackle. primitive methods of fishing include spear fishing,

tidal pounds, small traps, hand lines, scoop and dip nets which are used in the

estuarine fisheries, usually without the aid of boats. These methods bear a close

resemblance to those associated with primitive fisheries in other parts of the

world.

Fish spears and harpoons are in use throughout East Pakistan for killing

fishes and tortoises. Fish spears consist of bamboo shaft with forks or pointed

iron rods fixed in. There are eight types of spears and harpoons in common use.

Aro and Chal are triponged, Ek-kotua has only one barb, juti is made of bamboo,

one end being split into 5 to 10 sharp points. Tenta or Ator has 3 to 13 barbed

points, a string is attached to one end to hold the harpoon whan it is thrown out.

Barricades are used in Sylhet and other places when the water is receding

after flood; the water flows out and the fishes are stranded on the ground.

Sometimes small nets are attached to the farther end in which fishes are collected.

It is apparent that the physical environment and behavioural pattern of

particular species of fish play their part in determining the best methods of fish-
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ing. Sstuarine species which are frequently found in shoals can be effectively

garnered by various types of net. Species which move along the ahoreface seas

can be taken with beach seines, tidal pounds or various forms of traps. Yet

other shoaling species, pelagic in habit, can be caught most effectively by purse

seines and their derivatives. All of these methods can be applied irrespective

of whether or not the fish are feeding. It is evident, however, that fishing is

3till most effective at those times cf the year when the fish are agglomerated

for feeding and/or spasming.

The extreme diversity in the nature of the estuaries, ponds, tanks and large

stretches of water in the East wing of Pakistan has given rise to a great variety

in the methods employed for fishing and these of course have, of necessity, to

suit the kind of fish intended to be caught. One net goes by different names in

different localities. Fisheries being seasonal in character, certain types of

nets are used in one season, while others in another. Photographs 30, 31 and 32.

Most of the nets are made of cotton yarn but sunn-hemp (crotolaria juncea) is

also used in their preparation. The common tanning materials are fruit of gab

(Diespyros embryopteris), bark cf goran (Ceriops roxburghiana) and coal tar.

The number of nets for fishing is very large,

1. Drift or gill nets. These are rectangular nets, the mashes of which vary

with the types and size of the fish to be cauj^it. To the head ropes are attached

floats while the ground rope may or may not have any sinkers. The nets drift with

the current. The floats are hollow bamboo or wood.

The conmon drift nets in fresh and brackish waters of East Pakistan are:

(a) Ap3ha jal measuring 900 feet long and 20 feet deep with one inch mesh.

(b) Bachon jal 150 ft. by 9 ft. with meshes 1 to l^",

(c) Bag-air Mara jal, 300 ft. by 15 ft. with big mesh for catching Air (%aii«L_aac)



Photograph 31 j Dip Net.
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and pangas and other large cat-fishes. One end of the head rope is tied to a

buoy while the other end ia attached to the boat.

(d) Chandi jal has both floats and sinkers. A number of pieces (each 33 to 36

ft. with varying depth) are joined together at the time of use to make a net up to

2000 feet in length. The meshes vary from l^ to 2 inches. The net is employed

for gilling hilsa. This net is laid at ni^it and hauled in the morning. This

net is used from chandi boats.

(e) Ainapatta jal is used from November to May for catching bhol fish (Serranus

lanceolatus) from the foreshore of Bakerganj. Other nets commonly used in

brackish waters are Ferlpatra jal, Oaran jal, janrula jal, Khot jal, Phansh jal,

Poa jal.

(f) phansha jal is used near Khulna from November to June for catching Bhetki

(bates calcarifer).

The fishing in the sea in East Pakistan is possible only for a period of five

months. The gill nets are few and their range of operation is confined to very

near the shore.

(g) Bata jal is used in the foreshore of Noakhali chittagong and Khulna for gill¬

ing Bata fish (Mugil corsula). The length varies between 20 to 100 feet and the

depth is 4 feet with mesh y to one inch. It has floats and weights attached to

its ropes.

Another net used is the Har jal of Pabra. This net measures 2000 ft. in the

Bakerganj District and is laid across the river. It is used for catching hilsa,

silond, Pangas, etc., from June to November.

In West Pakistan, although sea fisiring is still primitive, it is quite efficient

to catch fish in fairly large quantities. The fishing gear in cannon use consists

mainly of gill nets, different names being given by the fishermen according to their

operations.



I. The gill nets are divided into three types. The first type is known as

Duck, which is subdivided into:- (a) Pakh, (b) Hayla, (c) Arr and Darbando.

(a) Pakh is a wall-like, sunken gill net which is used throughout the fishing

season (October to Hay). It is used by Bedi boats in fairly deep water along

the coast. The net consists of 45 pieces, each piece measuring 10 fathoms vhich

are tied together vhen fishing. The net is held in place by anchors. At both

ends the net is further supported by two heavy stones which reach the bottom.

On the head rope floats cf light wood are tied and the bottom rope is kept straight

by stones. On either end are attached two poles bearing flags to indioate the

position of the net.

The size of the mesh is 5 inches from knot to knot and the material used is

cotton yarn but now cotton yarn arai twine is being gradually replaced by imported

nylon twine# Average life of a cotton net is one season while nylon nets last

thrice as long. The nets are prepared by hand and commonly preserved by treat¬

ment with lime and occasionally 'with catechu (decoction of a bark). The number

of fishermen employed for the manipulation of net varies between 4 to 16 according

to size. The net is thrown into the water raid fixed in position. The fish while

moving about are gilled or entangled in the net. After 12 to 18 hours, it is

hauled up to remove the fish and the operation is repeated.

The fishes caught are Sharks, leather jackets, drums or croakers (jewfish),

mackerels and other fishes of fairly large size.

(b) Hayla is a drift net vhich bears floats and small sinkers. Other details are

more or less the same as in Pakh excepting that no anchors or heayy sinkers are

used. One end is tied to the boat, to the other is attached a bunting to imicate

position of the net. It is operated in the night, the haul is made every 6 hours.

The material for this net is cotton yarn vhich is being replaced by imported nylon



twine. This net i3 more common and it catches all types of medium size pelagic

fish.

(c) Arr is a fixed net, rectangular in shape. The anchoring is on the same

principle as done in the case of pakh, but in this net the number of big sinkers

at the bottom rope are greater in number to hold the net nearer to the bottom of

the 3ea. It is used in shallow waters, one end is tied to a pole on the shore

and the other end is held in place by an anchor. The nets are fixed in the tidal

zone of inshore waters and is set to face the flow of the current at high tide,

the fi3h is removed at low tide. This net remains in water for about a week dur¬

ing Keap tide and then taken out, washed and dried and stored for use.

(d) D&rbando is a special device to catch fish near the sand bars at the mouth of

creeks. The net is 3et in such a way that its one part faces the open sea and

Hie other is directed towards the mouth of the creek. This ingenious device of

setting the net is cf double advantage in catching fish at flow end ebb. The net

is operated at a depth of about 6 fathoms and about 200 fathoms away from the sand

bar.

prcm the sand bar to the net a wing locally known as "Rawas'' is set to direct

the fish from the mouth of the creek to the main net. This is a long net of 1,200

feet and is 30 feet wide with large meshes cf coir. It3 one end is fastened to a

post on the shore and the other to the main net.

The main net is composed of 6 pieces, the middle portion having 3 pieces and

the two end parts cf 1£ pieces each. The net takes the shape of S and is kept in

place by heavy stone sinkers and anchors.

These nets are made of cotton twine, the mesh varies from place to place.

These nets are not tanned and last only one season. After each operation a treat¬

ment cf calcium oxide (15 per cent.) is given to the nets which are then dried in
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the sun and stored in a dry place. This treatment is given only to cotton nets,

but the nets of nylon twine require no treatment.

II» The second type of gill nets are known locally as Rebi nets which have two

varieties, (a) Rebi Pakh, and (b) Rebi Hayla.

(a) Rebi Pakh is a stationary gill net ponsisting of 12 to 54 pieces, each piece

being 6o feet long and 18 feet deep, the size of the mesh being inches. Floats

of li$it wood 6 in number, are tied to oach piece, and same number of sinkers

(stones) to the bottom rope. The buntings are fixed in planks instead of to the

net directly. The net is set in position by anchor and heavy stones. It is kept

submerged below the surface 3 to 5 fathoms deep.

Generally 5 fishermen are engaged for the manipulation of this net and small

Horn, or Bedi is used. It is operated in the open sea between 5 to 12 fathoms of

water. After setting the net, the fishermen come to the shore. It is hauled

after 12 to 18 hours, the net is hauled on the boat and entangled fish taken out.

Fishing is continued for a week during neap tide, some big boats have wooden

boxes in which fish is packed in ice, otherwise the catch is salted and brought

ashore.

The fishes caught are of medium size, the bulk consists of leather jacket,

bonito, threadfin and palla (Hilsa toli) .

(b) Rebi Hayla is a drift net which differs in minor details from Pakh. The

sinkers are lighter and spaced at longer intervals, being not more than 3 in one

piece. One end is tied to the boat and other carries a bunting attached to a

wooden board. The net along with the boat drifts with the current, gilling what¬

ever fish tries to pass the net. This net is used throughout the fishing season

which starts in September and extends till May after which the monsoon sets in.

There is a heavy swell in the sea, making it impossible for any fishing operation

to be conducted in the open sea.



III. The third type of gill net is known locally as pakhi. It is heavily weighted

down so as to remain very close to the sea bed# On both the ends very heavy

stones are tied to keep the net at the sea bed. Large hora or bedi boats are

used for the manipulation of this net. It is set in the open area near the

mouth of creeks.

The net is hauled at intervals of 16 to 18 hours. The operations are

carried out during the neap tide period. The fishes gilled by this net are large

in size and are usually salted on the boats.

Besides the sail boats, 180 launches are at present fishing from Karachi.

The engines on these launches are used only for propulsion and take no part in the

manipulation of the nets. Six engines with "front power take off" have been

provided to fishing boats on a trial basi3 in order that it makes full use of the

engine in working a derrick and a drum for the hauling of the net. These fishing

launches use nylon gill nets which sire at least double the length of those that

are operated by the sail boats. The cotton nets have been completely discarded

by them.

2* Seine Mets. These are rectangular nets with floats attached at suitable

intervals to the liead ropes. The floats are of bamboo, sola or wood. The ground

ropes may or may not have sinkers.

(a) Ber Jal is a common name in East Pakistan for typical beach seines with which

fishes are enclosed and caught. It varies in length and is modified to suit the

needs cf different localities and depending on the financial capacity of the owner.

The same nets have different names in different localities. The nets are made of

strong sunn hemp (Crotoleria juncea) and also of cotton. Two stout ropes serve

as the head and ground ropes. Sola, bamboo or wood floats are attached to the

former at intervals according to the size of the net. The mesh of the nets varies



according to size and kind of fish and season. These nets catch both large and

3mall fish but usually medium size fish such as Bhetki etc., are the more common

catch in this type of nets. With Ber Jal of finer meshes prawns are also caught

in significant quantities.

(b) Sometimes several pieces contributed by a large number of men are tied

together to make a mile long net. These big nets are called Jaget Ber Jal (net

encircling the universe). These are generally operated in big rivers like the

padma, the Meghna, etc., from boats, leaving one end on the shore and then paying

out the net thus enclosing a large sheet of water whilst bringing the other end of

the ground ropes together. When big ones are operated, snail band nets tied with

baiaboo on two sides are used to catch the fish from the enclosed area. 'When

operating in the middle of the river, the net is gradually dragged by boats to the

shore and hauled up. Sometimes, particularly in the enclosed waters fishes are

driven into the enclosure of the net instead of fish being sighted ani encircled.

The nets are held vertically up by one man at each extremity where a pole keeps

the head and ground ropes apart. The two ground ropes are held together and the

nets hauled up into tlie boat along with the head ropes thus imprisoning the fish

caught in the bag so formed. The nets here are wider in the centre.

(c) Bhesha-Gulli jal is a complicated boat seine of varying length and breadth.

It is provided with pockets which vaiy in size and mesh from place to place. The

net is used for catching hilsa. At Khulna the net measures 100 ft. by 60 ft. with

meshes of 2 inches. It has large conical trap bags of 50 feet length and one inch

meshes.

(d) Dal jal is a net made after a number of pieces are joined together to enclose

the dal, Known also as jag or katha. This type of fishing is called Ratha fishing.

Leafy branches are immersed in shallow regions of bhils, khals and sluggish



rivers in September and these are allowed to remain there for some months. The

leaves decay and algae appear on the brandies in due course. Different species

of fish move to this region for feeding. As 3oon as the flood subsides, the

water around the dal is netted in older to allow the fish to congregate under the

branches. The dal is thai surrounded by the net and the circle gradually

shortened. The branches are then lifted and thrown out and the fish are caught

by cast net or even by hand, A large number of fish including the chital

(Notopterus chitala), phloi (Notopterus notopterus), Gaja (Ophicephalus marulius) ,

Shoal (Ophicephalus striatus) Boal, Air, punti, Tengra, etc., are caught.

All the beach seines in West Pakistan are made of cotton twine. These nets

are tanned occasionally with cutch or katha, sometimes extract of the baric of

babul (Acacia scorpioides) is also used, no chemicals have been used for tanning

or treating of nets in this part of the country. The following types of beach

seines are used, mostly on the south-east coast,

(a) Bhann is a beach seine operated mostly on the south-east coast and rarely seen

on the Makran coast. It is formed by joining seven pieces of nets, the dimensions

are in sequence. The floats are of wood or synthetic material spaced at one foot

distance and the sinkers of lead numbering 15 are at the foot rope. Long ropes

are attached on both sides of the net.

One rope is held on the shore by two men and a boat pays the net round, either

rowing or sailing, making a semi-circle, finally bringing the other end to the

shore. Both the ends are then dragged slowly by the fishermen and the fishes collect

in the central part of the net, from where these are picked up by tire fishermen by

hand.

This net is operated at high tide Yihen the fishes enter the creeks. Small

fishes like mullets, lady fish, small porafrets, flat fishes and prawns are caught

by this net.



(h) Luee net is again divided into two types,

(i) Per-ahat (sound of step) means a net which is used very carefully by making

as little sound as possible and (ii) Khori, stationary net.

(i) Luee per-ahat consists of 8 pieces, each piece measuring 42 by 7?r feet. The

mesh is 3 inches of one piece and 2*" of the other and these alternate so that

large and small both type of fish are caught at the same time.

This net is used near a sand bar over vhich water ovexflows during high tide.

One end is held on the sand bar, the net is payed out aid after making a semi¬

circle the other end is held near the beach in deep water, facing the creek. The

last piece is doubled, farming a sort cf pouch, locally known as "gobbo". When

the net is set, it is slowly dragged towards the mouth of the creek, the tide at

that time is flowing from the sea towards the creek. The net is held in position

by fishermen posted at equal distances. After reaching the mouth of the creak,

the net is hauled up and fishes removed. The operation is repeated during the

high tide period.

The fishes caught are sueeri (Polynemus) small sharks, mackerels. This net

is specially meant for threadfins which are abundantly found from March to

November. It is quite a conmori net in the creeks of the south-east coast but is

not operated on the Makran coast.

( ii) Luee Khori is a stationary seine which has uniform size mesh throughout. It

consists usually of 8 pieces of 42 to 6o ft. length vd.th the height vaiying accord¬

ing to localities.

The net is set between the mouths of two creeks, one end is tied on the beach

and the first piece is kept straight fixed to pole3 12 feet apart. The pieces of

nets are so ax-ranged that one straight piece alternates with semi-circular piece,

the mouths of which face alternately in opposite direction so as to catch fish
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from both sides. The net is fixed at low tide. when the tide is high, the fish

get entrapped in the net, when the tide is low the fish are collected.

(iii) G-ujjo is' a bag net made of cotton twine. It has two wings measuring 30 ft,

in length and 12 feet in breadth. The bag is 13 ft. long, the diameter at the

mouth is 6j=r feet. The mesh is -g- inch in the wings gradually reducing to z inch

towards the cod end.

The operation of the bag is simple. Two men hold the free end of the wii^s,

a third moves in between the wings 'with a tony boat. The fish entrapped in the

bag are stored in the tony. This net catches small fish and prawns.

3. Fixed or Stake Mets. The nain features of these nets are that there are two

lateral wings to guide the fish into a central bag which collects the fish. These

nets are fixed by stakes in water in suitable places on the foreshore. The net

used in East Pakistan is

(a) Bendi or Behundi jal which is operated in the estuaries and foreshore of

Khulna, Chittagong, Noakhali and Bakarganj. The net has two lateral wings 50 to

200 feet long and a bag 6o to 150 feet long with -g- to one inch meshes. The net

is fixed with its mouth facing the shore. The fish enter the bag with the

recedingtde. One boat with 20 to 30 men take part in this operation, like fixing

the net, keeping the net intact and in collecting the fish from the cod end.

(b) Charpati jal is a rectangular net of varying lengths, depths and raesh size.

This is fixed on the foreshore to take full advantage of the rise and fall of tides.

The net is bordered by strong ropes. At low tide the lower edge of the net is

fixed by stakes to the ground and the upjper edge is allowed to lie on the ground,

'//hen the tide is on the rise the upper edge is lifted and fastened to the stakes.

On the fall of the tide the stranded fish is gathered.

(c) Lekua Fauda jal is a big rectangular net 100 feet by 12 feet with 4" mesh.



This is used extensively near chittagong from November to March for capturing

Bhetki and Lakna fish (Polynemus indicus).

In West Pakistan these nets are made of cotton twine and the tanning is done

by Katha (eutch). These nets are operated throughout the coast and are known as

"patti" nets.

(a) Patti Dora is a net fixed by bamboo stakes on. the shore, in the tidal zone

inside the creeks or on the open shore. About 60 to 100 pieces make up a net.

Floats and sinkers are rot used in these nets.

The net is set by stakes at low tide making a semi-circle. The stakes are

strengthened by 4 to 6 strong poles fixed at suitable distances. When the tide

begins to rise the upper part of the net is tied high on the stakes and remains

submerged, at full tide. When the tide recedes, die fish are stranded on the

beach from where picked up. This net is operated for 8 drays during the neap tide

period specially for catching prawns and small fish from October to March on the

coast of Sind.

(b) patti Dor or Arr is a stake net fixed at the mouth of a small creek or "dori".

The net has two lateral wings of varying lengths• A bag is attached to the

posterior end cf the net from where entrapped fish are taken out at intervals.

The principal is that fishes and prawns entering the mouth of the net travel with

current and get collected in the floating bag.

The larger nets are set on the mouths of the larger creeks, the principle

being the same. The fish from the bag in these nets is not collected at low tide

but at any time by means of small boats.

4. Cast Nets. These nets are thrown out into the water either by nand or by

means of a boat, and then pulled in. The shape is conical in outline and the

margins are turned up into pockets when the net is drawn in. To the free edges
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are fixed iron or lead weights.

(a) In East Pakistan, the most common cast net is the Khepla jal.

(b) The Bachart jal is a big cast net vhich is payed and hauled by the Bachaxi

boat. The net is first stretched on the boat and then allowed to ®) in the water.

This net measures from 30 to 6o feet from apex to base, 45 to 220 feet in circurn-

ferenoe and has meshes from 1 to 4 inches.

In West Pakistan

(a) Jari is the typical cast net used throughout the coast. The shape is poly¬

hedral and the diametre of the open end is 9 feet to 18 feet. A cotton rope is

attached to the closed end. Round sinkers of lead are attached to the rope on

the open end and the number varies between 350 to 68o according to the size of the

net. A small iron rim is sometimes attached to the closed end which helps in

the closure of the net.

The big net of 18 feet diaraetre is too heavy to be manipulated by one man

ani so it is spread on the boat and then slipped into the water. The string is

held by one man but .'hen the net sinks to the bottom and is to be hauled up three

fishermen help to do this on the boat.

The smaller net of 9 feet diametre is operated by one man who stands in either

shallow water or a small boat or "tony". The cord is held tight in one hand and

the net rolled is kept in the other. With a jerk -the net is thrown into the water

spreading out into a circle. It sinks to the bottom by the weight of lead sinkers

and entraps fish and shrimps which happen to be covered up by the net.

5. Fishing Lines. These are used on a commercial basis in West Pakistan,

(a) Hand lines (Dori) with single hook are used for catching sharks and large-

sized fish. The hooks are either imported or locally manufactured. The lines

are made of thick cotton twine. These lines are used from small boats out in the
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sea and in creeks. These lines also fish the bottom dwellers (demersal) by

attaching lead wai$its to these lines for reaching the sea bed quickly. These

are baited with prawns, small fish and sometimes with cuttlefish.

Troll line of heavy tanned cotton twine is used for commercial fishing to

catch mackerels, sharks, bonito, sail fish and barracuda. The bait is usually

mullet, the anterior part or the head is covered with pliable lead plate so that

the bait may not be carried away by the force of water. Artificial baits of

coloured rags are also in use and often shining tin is used by the fishermen.

The line is trolled behind the boat and when any fish strikes, the boat is stopped

and the fish drawn in. Photograph 33«

(b) Long line (Kundi) is in common use. Each line is 75 fathoms long, the

snoods are tied, at one fathom distance. The end is held by a heavy anchor and

the other end marked by a flag which is held in position by heavy weight. The

hooks on the free end of the snoods are of various size so as to catch different

types of fish. The hooics are baited with prawns, crabs, squid Is and entrails of

fish. The hooks are checked fiom tine to time and the fishes removed. This

operation takes 6 to 8 hours each time. Ho winches are used for hauling in the

lines.

The long lines used in East Pakistan are made of cotton or haap. The number

of hooks is often more than 100 with one fathom of snoods. The hooks are baited

with fish. These lines usually fish at the bottom; no floats are used. The

sinkers are usually bricks. Long lines are usually operated in deep waters on

sandy or muddy bottoms for sharks, catfish and jewfish. The fishing boats usually

tie one end of the long line to the boats and stay on the ground. No flags or

markers are ever employed.

In East Pakistan there are drag nets used. Two of these nets are described



I

Photo graph 33: shark fishing off the
West Coast of Pakistan.

Photograph 35J Shark fins being cleaned.
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below;-

(a) Badar Janki is used in the district of Chitt&gong from December to April for

oapturing oarps and other big fish.

(b) Moi or Moia jal is used in Tlppera and Chittagong from November to April for

catching prawns and small fish. The net is dragged by two long ropes.

As is evident from the above, the equipment and gear although typical of the

region is undoubtedly primitive. There is a large element of purely manual

labour involved. Due to the nature of the material used, the nets are usually

very heavy. The absence of proper floats, weigjhts and anchors makes operation

of the net inefficient.

Trawling. In the offailure fisheries, steam vessels operating small otter trawls

or Danish seining have not been introduced. Attempts at fishing with mechanised

vessels have been made since 1948 by the Government along the coasts of Karachi

and Makran. For this purpose motor fishing trawler ALA which was inherited from

British India was put into operation. Table 21.
Table 21 - Specification of Trawlers

Name of
vessel

Overall
length

Gross
Tonnage

Draft Engine Holding
capacity

Average catch
per hr. of
trawling

ALA 80 ft. 81.24 loir ft. Ruston
die3el
engine of
B.H.P. 280

30 tons 260 lbs.

MACHHRRA 67 ft. 6o 6y ft. Caterpillar
diesel
engine
B.Ii.P. 150

*• 638 lbs.

NSW HOPS 38 ft. - ft. General
Motors
83 B.H.P.

- 244 lbs.

JALWA 73ft. 6in. 177.7 I0ft.9in. - 31 tons 302 lbs.
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ALA. was an old vessel, a typical North Sea trawler, constructed in England

28 years back. The main difficulty was that trained Pakistani personnel were

not available and hence the Skipper/Master fisherman was recruited from abroad.

The vessel lay idle when the Skipper left and it possible only after a nunber

of years to obtain a local substitute for hira. The vessel being old, had fre¬

quent breakdowns for repair's.

However, with all these difficulties, the vessel had been running inter¬

mittently since November, 19^8 till I960. She fished in waters 10 to 20 fathoms

deep. The operations confirmed the evidence of the charts relating to the

ubiquity of mud bottom; some hauls were made beyond Cape Moose indicating a rocky

bottom and the presence of corals. The stock was identical with the catch cf

the local fishermen and was composed more or less of the same types as reported by

other trawlers which have operated and are operating on the West coast of India.

The results on the vhole were not very encouraging but considering the short

period of trial with an old trawler, it wuld be hasty to infer anything definite.

A trawler MACHHEKA was received in November, 195k, under the technical aid

from U.S.A. This was a typical shrimping boat used in the Gulf of Mexico. The

fishing operations had bean carried out within a zone of depth from 10 to 30 fathoms

along the coasts of former Sind, Karachi and Makran, The highest catch recorded

was 6g- tons vhile the lowest was sometimes only a few hundred pounds. This did

not include elasmobranchs and small fish which were thrown over-board as those

fetched very little price in the market and took up a lot of space in the hold.

Another small trawler, NEW HOIS, belonging to the United Nations, was purchased

in 1956 and after repairs and overhauling started operation in 1957.

The general conclusions which may be drawn of the exploratory trawling is

summarised below:-



Fig: 5 1 Area of Investigation — Bottom Conditions

S Up to 200 lb 1 E3 Up to JOOli>i E3 Up to 400 lb»

S Abov* 400 lb J

Fig 52. Catch Distribution Per Trawling Hour
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1# The sea bed cm the south-east coast up to Gape Mouse is mostly raud with

occasional patches of sand, that on the M&kran coast is of mud with patches

of coral and rocks,

2, The catch between 10 to 15 fathoms is better in comparison with 20 to 30

fathoms,

3» The fish caught by the trawl consists mostly of fish which i3 considered

inferior in the local market and fetches less returns excepting shrimps.

The proportion of edible to non-edible fish is approximately 70 : 30.

MAOljTIh'RAj on many occasions caught only shrimps, which are mostly present

in a belt along the coast between 6 and 12 fathoms.

4, The normal fishing season is limited only to about 250 days; Hie rest cf

the year it is disturbed. During the monsoons trawling may be possible only

with bigger vessels which may be steady and face the heavy wave3.

5, The results shtw that bottom trawl is good for catching shrimps.

In East Pakistan, two Japanese trawlers CH03UI MAHU and KAGAWA MRU conducted

fishing in 1958 and i960. In 1963, exploratory trawling operations were conducted

by JAMA, a stem trawler of American design provided by the Marine Fisheries

Department of Pakistan. Figs. 51 and 52.

The general conclusions which may be drawn of this exploratory trawling is

summarized below: -

1« The sea bottom in 63 par cent, of the total area surveyed consists mostly of

soft mud,

2. Sharks, skates and rays form by far the greatest proportion of the catch

between 48 end 65 per cent. Considerably more than half of this quantity

consists cf large fish weighing between 50 and 400 lbs,

3. December, January and February gave a satisfactory trawling average of just



over 300 to. an hour, but this gradually deteriorated in the following two

months to just under 200 lb. an hour.

4. Indications of pram have been fouisd throughout -the period of survey.

3. The results show that aid-water trawl is good for catching shrimps, since

all the indications of capture were that the prawns were not, in fact, on

the sea bed, but in mid-water.

6. Fish shoals of several square miles have been sighted frequently in the Bay

of Bengal.

One key question that arises from the above is whether trawling is feasible

in Pakistan waters. In the writer* s opinion no tangible conclusions oan be drawn

from these few exploratory trips sinos these were greatly handicapped by the

vessels, their crew, fish stock and prevailing market conditions.

Vessels and Crew. In connection with the workings of the AM and MAGHHBRA, it

can be said that they were oM and a lot of time was wasted, in repairs, involving

heavy expenditure. These vrarc small vessels and they remained, out on these fish¬

ing trips usually for 4 days. Thus these remained in port for an undue proportion

of time. As these vessels could not fish in squally weather or during the mon¬

soons, they lost another 4a to lj months in the year on this account. whether

trawling would be possible throughout the monsoon season is a problem to be solved

by a gear specialist and that also after many trials.

ALA carried a crew of 34 viiiah was rather excessive for a vessel of her siaej

no ooniaeroial concern would have kept more than 10. The salary and allo«.'ances of

the English Skipper were hi#ier than what would be paid to a local person.

M.F.V. JAL«A is not designed as a research vessel. There is no laboratory

space, no accommodation for scientific staff and no provision far operating

scientific equipment. The echo-sounder provided is insensitive to all but the
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densest of fish shoals5 only two substantial traces were recorded during 24

voyages.

Fish Stock and Market conditions. Pish stock is also a factor which requires

serious consideration and careful analysis. The proportion composition of the

edible to non-edible fish is normally in the ratio of 70 s 30 and until such time

that the latter finds a market at home or abroad in fresh or process©:! form,

income is bound to be leas. There are no shore installations for the preserva¬

tion of fish, except for the new fish harbour installation at Karachi end recent

installation of cold storage plants on the Makran coast and in Xhulna in East

Pakistan, no curing yard is in existence and markets too are disorganised. The

result is that fish has to be disposed of within two days at the most and conso-

rpently they fetch very low prices. Due to the above facts trawling has been

greatly handicapped in Pakistan waters.

To summarise sorae salient features of trawling in Pakistan, four points any

he eufhasised:-

1. In every case old vessels were purchased and much money spent on recondition¬

ing and overhauling.

2. These vessels seamed to have been selected probably by those who had no work¬

ing knowledge of fishing in tropical waters hence the unsuitability of these

vessels.

3. Trawling has bean tried in Indian waters since the beginning of the present

century'1' and, previous lack of success should discourage further attempts

instead, recent advances in the catching of surface and mid-water fish should
be exploited.

1 Trawling tried in the Bay of Bengal by "Golden Crown" in 1908-9,
" " » Ceylon by "Violet" in 1907,
" " " Madras waters by "Margarita" in 1908.

" " Bombay & Sind coasts by "Lady Goachezf in 1921-22.
" " " Bombay by "Meana" in 1948.
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4* Those operations are started before any serious consideration is given to

markets, xaarketiag arid shore installations*

At present, therefore, it seems doubtful whether trawling would have much

success in tropical waters, so it inay be more worthwhile to try craft end gear

that will yield mere fish from surface and mid-water, the main sources of market¬

able fish*

Nevertheless, shrimp trawling has became an economical pursuit in Pakistan,

and private enterprise has now entered this fxeld.

Trawling for shrimps (prawns) xidth small mechanised boats along both the West

and East coasts of Pakistan, more particuJLirly in the former, is a recent develop¬

ment and perhaps ene of the most successful attempts In hlodemisatlon of the fish¬

ing in the countxy* several prawn freezing and oenning factories Jmvs been opened

at Karachi and other towns due to the ever-increasing demand for prawn products

from abroad* Further, there exists a fairly lucrative trade in dried prawns far

export to countries of the Far East region* Prawn fishing in the sea had been

hitherto dependant upon traditional gear like the boat seines for applying raw

materials to the factories aid connected industries* in recent years, however,

trawl fishing with mechanised boats has been introduced arid at present iaore than

250 trawlers, including Government and private boats are in operation*

A Vocational Training institute has been set up at Karachi in xj6l to impart

training in cioahanised fishing to fi sheraen wishing to adopt advanced fidling

techni(|i®a* Thus the prawn industry from catching to the final processing of the

product, occupies a high position among the industries on the Karachi coast of

Pakistan* The total amount of prawn products exported from Pakistan in 196p is

illustrated in Tables and 30*
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Met and Line Fishing. Offshore fisheries other than some trawl fisheries in

Pakistan have been based, in the main, on line-fishing and net fishing. Typical

are the line fisheries for sharks, bonito and barracuda. This is a passive

method of fishing which depend on individual fish coming to the line and taking a

baited hook or lure. There has been no development of more active whunt-and-

capture" methods of fishing such as the use cf trammel nets offshore for demersal

3pecies and purse seines, lamparas and similar nets for surface-swimming fish.

With line fishing, the problems of securing a catch are considerably greater.

Firstly, it is largely passive; the line is set and the fisherman awaits the

chance passing of a fish which may or may not take the bait. Fortunately, an

important behavioural characteristic of most demersal species is that they are

normally carnivores and predators which take bait readily. On the other hand,

they are for this very reason widely dispersed in small numbers. In special cases,

the fish population may be quite dense, and fairly moderate rates of catch can

then be maintained by line-fishing methods. In other cases, demersal fish may

be too dispersed to render line-fishing economic. It is then that some concen¬

trating device such as the otter-trawl or Danish seine must be used, which during

the course cf a single set, sweep a considerable area of the bottom. This fish¬

ing gear- is bulky, heavy arid increasingly costly to operate at depth. Conse¬

quently, the vessels have to be powerful, specialized and quite unsuited to use

in inshore fisheries. so far there has been no scheme for the development of

multi-purpose fishing vessels in Pakistan, as is common in many overseas fisheries.

The economic results of the misapplication of fishing vessels and methods in

inappropriate fisheries can be disastrous.

Another critical stage in line-fisheries frequently occurs at mating and

spawning times. Then many species either cease or reduce their feeding and conse-



quently cannot be taken economically by line-fishing methods. For most species,

there is no way out of the fisherman* s dilemma, except to wait until the succeed¬

ing feeding phase begins.

The net fisheries like beach seine and drift nets there are problems. The

great disadvantage with drifting is that, once the gill net is set with the vessel

drifting freely down-wind or down-current from the net, the system is entirely

passive. Fishermen in Pakistan have insufficient confidence that shoals will

pass to become emieshed in the net. Moreover, the abundance of large predacious

fish like sharks, rays which attack enmeshed fash, cause great havoc and damage to

gill net gear. The consensus of opinion of most fishermen expressed to the writer

is that the system is not economic in view of the uncertain availability of fish

and the high costs involved in net repairs and replacement of gear.

(1^ The Fishing Exhibition in London in May, 1965, there was very impressive

demonstration of the degree of mechanisation attained by this industry in Western

Europe. With underwater cameras at work, revealing the sea bottom with advantage

on T.V. screens on board the fishing vessels, the fishermen have no difficulty in

reaping this harvest of the sea. Fewer and fewer men are now being employed on

board the modern trawlers since most erf1 the work is done mechanically. The echo-

sounder, which indicates the presence of shoals of fish, is an ingenious device

with which every fishing vessel is equipped. Present trends in the fishing

industry in the U.K. suggest that there is a great future for the trawler fleet as

one of Britain's biggest producers cf prime quality fish.

More and mere the Humber ports are changing over to new "freezer" trawlers,

which are really floating factories.

The cost is in the region of £500,000 to build and equip the vessel which can

stay at sea for up to a month at a time, and freeze and cold store the fish as
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The pioneers of this type of fishing have done well out of it and it seems

certain that this will be the pattern over the next decade for the "big business"

element in the industry in U.K. but Pakistan has a long way to go before she can

attain this level in her fishing industry.

In Pakistan, of the many ways to enlarge the harvest of the sea, improving

the efficiency, speed, capacity and safety of fishing vessels is the most important

Most of the fishing is now done by thousands of scattered fishermen, spread along

the long coast, working in crafts, from settlements that can hardly be called

"ports" because they have neither anchorage nor harbour. Usually the smaller

crafts are dragged to the water, pushed in and padelled off; if the wind is

favourable a sail is used. After a few hours they return with their daily catch,

sometimes only a few baskets full. They have no navigational instruments and

have to keep land in sigfrt but, parallel to the coast, they sometimes travel great

distances in search of fish.

There are several handicaps and serious limitations in this method. The

craft cannot go far nor can they stay out long. Even this limited fishing time

is reduced by poor wind conditions and slow passage to and from the fishing grounds

Also, the opportunity to scout for fish is reduced and even the effective handling

of gear is impeded. All these factors limit and confine the fishing to a "sub¬

sistence" level at times.

Even a little motor power could expand the actual fishing time very much.

Thqy could search for new grounds, travel farther and return faster and earlier.

Such a seaaingly minor change would revolutionise the fishing and put it on a

path of further change, growth, development and expansion of marine fisheries.

But previous attempts in this direction provide many learnings against the



danger of too rapid expansion. The trend in \ihich mechanisation of fishing

should be implemented has two alternatives, viz.,

(1) Gradual conversion from existing boats to power boats of the same size and

then extending to the larger size power boats, and

(2) to jump off to larger size powerboats, without going through intermediate

changes.

The first alternative is preferred, but even here two lines of action can be taken

1. Develop suitable indigenous craft into motorised boats.

2. Introduce completely new boats.

It is generally agreed that West Pakistan fishing boats are good-looking and

well-built and that they are manned by enterprising fishermen who go far out to

sea and land good catches. It !was cjiestioned by the Pakistan Government whether

or not certain European or American fishing boat types were more efficient than

the Pakistan ones and FAO was consulted.

A rapid survey made by the FAO Regular Program naval architect in 1951 indi¬

cated that the Pakistani boats vrere of an unusually advanced design, complying

with modern laws of naval architecture, and he felt that the mere introduction of

boats fran abroad would not necessarily result in a more efficient fleet than could

be obtained by mechanising the local boat types and modifying them slightly, so as

to make them more suitable for fishing with modem gear and methods.

West Pakistan fishing boats are not equipped with engines, and even though it

was realised that it might be difficult to improve the hull form as such, it was

evident that the mechanisation of the boats would give evexy chance of improving

conditions for the fishermen and increasing the quantities cf fish caught.

Experiences in America and Europe prove that after the mechanisation of the fishing

boats the fisheries gained importance in the supply of food. Recent experience in
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the State of Bombay, India, shows that the mere addition of an engine makes it

possible for the boats to be more independent of the weather and for landings to

increase fourfold. Further, they could employ about twice the amount of fishing

gear. An additional advantage of mechanisation will naturally be achieved vkusn

such mechanised boats one day are equipped with mechanical devices for hauling

the fishing gear.

Most of the fishing boats of Pakistan are wind-propelled excepting some

launches at Karachi which are engined for propulsion only and not utilised for the

operation of the net. Consequently, to extend the range of fishing boats and to

make them more independent of the vagaries of weather and suitable for fishing

with modem gear and methods, Jan-Olof Traung, Naval Architect of FAO, Fisheries

Division, was invited to Karachi to examine the possibilities. He examined the

boats and observed that in a veiy large number cf the present lest Pakistan fish¬

ing boats engines could be fitted with very little alterations. Such a mechanisa¬

tion, he suggested, must be carried out with rather low power engines because the

available hulls were not strong enough for larger engines.

It was evident from the model tests carried out by the FAO that the Bedi

brats are of better quality than the hora boat. It was further evident that, with

its transom stern, the Bedi boat was more suitable for mechanisation.

According to the recommendations cf FAO1, six inboard marine diesel engines

with front-power take-off, obtained through I.C.A,, were installed in Bedi and

larger hora brats. The results were very successful. Then, under I.O.A. commodity

programme 1% marine diesel engines were imported from Denmark of 10 to 90 H.P.

These have been given to fishermen and private parties for mechanisation of fishing

brats.2
1 FAO Report No. 403, Sept. 1955, PP. 10 & 11.
2 Out of these, 48 were distributed to the fishermen cf E. Pakistan, 94 to Karachi
and sind Coasts and 24 on Makran coast. In addition to these, Fishermen's Co¬
operative Societies have also been procuring diesel engines to the tune cf 50 to €o
per year under the Import Licences granted by the Govt, of Pak. for distribution
to the fishermen community.
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Small boats (Tony, fikdar and small horas) are also suitable for mechanisation.

The tony boats (dugouts) can be fitted with small outboard actors but it is doubt¬

ful whether engines would make the boats more economical, Ekdar and the small

horas can be fitted with outboard motors and such an arrangement should be made

that they can be used on either side of the boats, so that they can be used on the
1

best side when sailing. It has also been suggested in this same report that

arranganeait should be so mads that when the outboards will not be used (i.e. when

the boats are out in strong winds and can get the highest possible speed from their

sails) they can be stored inside the boat and protected from over-spraying water.

The owners of these outboards should be trained in their proper maintenance.

The Fisheries Department of Pakistan received 3C Johnson out-board motors

under Technical /id from U.S.A. and had 21 of them distributed amongst the fisher¬

men, The results, however, were- not very encouraging. gngine maintenance had

raised great problems and Pakistan Fisheries Department had been forced to have

special repair vans travelling between the different fishing villages to snaintain

and repair the outboards. The Government officials are, therefore, not satisfied

with the high cost of using outboards, nor with the responsibility for maintenance

which they have to assume, and they are trying to get the fishermen to change from

outboard to inboard motors.

In the writer's opinion this is a wrong policy that the Government officials

are pursuing, instead the fishermen should be trained to properly maintain the

engines for the outboards have several advantages. They are fairly cheap in first

cost i.e. they hardly cost anything to instal in the fishing boats (there are no

engine beds to be laid, no tanks to instal); there is a reduced danger of fire

because the engines are outside the boat; they can be removed during sailing and

can be taken home by the fishermen after work so there is no need for him to have a

1 FAO Report No, 403» p. 8.
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guard at the boat. The ease of' removing the engine also facilitates maintenance.

One otrier advantage of outboards is tliat they can easily be maintained by persons

familiar with car or motor scooter engines, as maintenance technique is much the

same for all of them. The number of motor scooters lias increased vexy consider¬

ably in Karachi lately and quite a few persons are familiar with their maintenance.

The only drawback is the high price of its fuel, gasolene. But this should not

pose any problem for any of the smaller types of Pakistani boats, as in these the

sise of' the outboards will be limited to 4 h.p. vtiich will ensure a reasonably

good speed during the time when there are no winds, and the fuel-consumption will

not be higher than one-third of a gallon per hour.

Experience1 indicates that, if the fisherman has to pay most of the cost of

the engine himself, lie is more likely to take good care of it and that only the

fishermen with the hi^iest income will be in a position to acquire an engine.

This tends to exclude the less successful fishermen, who mi^it not have the neces¬

sary intelligence nor the initiative to look after a piece of machinery. Tiiis is

a point which has bearing on the policy of encouraging fishermen to change from

using outboard to inboard engines. If they do not possess the intelligence and

initiative to operate and maintain outboards, they will be even less fitted to

operate and maintain inboard engines. The writer is, therefore, of the opinion

that outboards be encouraged, especially since they will show the fishermen the

Importance of engine power and lead to the introduction of a full-scale mechanisa¬

tion program. The writer proposes that the example cf the St. Louis fishermen,

1 In Chile a private merchant imported outboards and he sold them without aiy
Govt, assistance to the fishermen. Those who did buy them had to pay every pie
of the cost themselves and had naturally every reason to take great care cf their
engines. The result is that outboards are said to run for at least 3 years
without any repairs being necessary.



French Senegal, west Africa should be followed"**. Here too during the first year

the maintenance cost of nn engine was sometimes as much as ^40 (i'ak. Ha. 153)»
but this was solved when the engine manufacturer had a representative on the spot

who tai^ht the fishermen to maintain their engines, and especially to flush them

with fresh water for 5 minutes after each day's fishing. a community storehouse

was erected where the engines were 3tored when not in use aid, before long, the

maintenance coat was reduced to about $10 (Pair;. Rs, 33) & yes-. This enabled the

fishermen to extend their fishing time considerably and increased their net income

by at least 30 per cent. The writer proposes that the engines be sold to the

Pakistani fishermen on instalment basis on the advice of a comittee of fishermen,

but only a fishexiaan with a good record. and having the imputation of being an

honest man should be entitled to this loan. The care with ihich the engines will

be distributed will have the utmost bearing on the success of the scherae.

Recent Improvements in Craft and Gear. Improvements have been introduced in

designs and constxuction of the mechanised fishing crafts. These are now generally

provided with the deck in one level, a spacious wheelhouse and a suitable crew

cabin. An inset rudder joined to a wooden steering viieel is provided to facilitate

•she smooth operation of the vessel and to maintain the balance. Most of the

powered vessels have insulated fish-holds to protect Hie catch fraa spoilage

during the fishing operation. A trawler suitable for gill-netting has been built,

iii which the cabin is located in the centre leaving the i^orepart for gill-netting

and the aft for trawling.

The mechanised fishing fleet ncm consist cf over 400 gill-netters fitted with

inboard engines and 267 fully equipped stem trawlers.

Part improvements in the traditional gear have been made. Synthetic floats

1 FA0 Report No. 403 f p. 9,
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and lead sinkers are now respectively used in place of drift wood and stones*

Cotton has been replaced by nylon twine and the length and depth of the nets have

been greatly increased. Mechanical aids to handle fishing gears are provided in

almost all the powered vessels such as winches, line haulers and reels* Power-

operated trawl winch and deck gear are now being fitted and are becoming popular

for stern trawling*

There is no net making factory in Pakistan* The fishermen prepare their own

nets according to their requirements but recently a webbing machine ima been

imported by the Provincial Fisheries Directorate of last Pakistan. The shrimp

trawl net is the only exotic gear adopted by the fishermen.

Details of the progressive increase in fishing fleet cf Pakistan is shofln in

Table21.
Table 21

pashing Crafts of Pakistan, 1936 - 1963

225k 2251 225k 2251 22k£ 22kl 22kZ 22kl 22kk 22k5
Marine Fidrsries

Total 29,766 29,375 29,906 50,105 35,631 58,136 59,877 PlJXi 6?,004

a. Karachi & Bind 3 3 3 33 86 113 141 176 224 258
b, Makran Coast • - mm - - - 2 2 2 2
c. East coast • - mm mm - • 7 7 7 7

Total 3 3 3 33 86 113 150 185 233 267

2. Launches
TSn. letters)

80 146a. KhrachiI?: Sind 70 70 135 253 301 353 422 490
b. Makran Coast <- - m 2 14 34 17 16 16 21
c* East coast <1 mm 00 mm mm J:2_ 24 23 23 23

Total 70 70 8Q 137 160
„ 279 ... 34.2 m . .461 533

3. Ssdiaoateuteane!
a, Kaimhi & Sind

I
1,010 1,030 1,030 1,065 1,100 1,100 1,198 1,367 2,644 2,794

b. Makran Coast 1,485 1,515 1,320 1,550 1,961 2,000 2,005 1,915 1,915 1,933
c. East Pakistan 1.200 1,242 1.243 1.235 1.339 4.664 4.682 3,977 3.977 3.977

Total 3.685 3.787 3.798 3.900 4,400 7.764 7,885 7.259 8.536 8,704
Inland Fisheries
Sail Boats

Total 26,008 26,015 26,025 26,035 26.035 50,000 51.500 51.500 53*500 53.500

East Pakistan 24,508 24,465 24,425 24,365 24,335 48,000 49,000 49,000 51,000 51,000
West Pakistan 1,500 1,550 1,600 1,670 1,700 2,000 2,500 2,500 2,500 2,500

Source; Surveys statistics section, Marine Fisheries Dept., Govt, of Pakistan.



The above brief survey of experiments in motorisation of indigenous craft,
1

modification of indigenous craft and introduction of new designs reveals that a

lot of preliminary work has been completed for evolving the most suitable type of

craft for this country.

In spite of all the above work there are two great limiting factors in the

scheme of improvement of craft. The first one is the absence of harbours. The

second, is the non-availability of Marine Diesel Engines. Another handicap of

equal restrictive value is the absence of servicing facilities for the motorised

craft.

The expansion of the mechanised fishing boats is still far below the target

aspired by those who are interested in the productive development of the Pakistan

marine fisheries. Prom 1956 to 1965 only 10$ of the total strength of the fishing

fleet of Pakistan could be mechanised. If rnotoriaation of fishing craft is to

make real progress, provision of more fishing harbours is essential. Equally

essential is that adequate number of diesel engines are made available. In this

connection it must be emphasized that the type of engines to be used on fishing

craft should be standardised so as to facilitate maintenance, repair and replace¬

ment. The present procedure of installing any type of diesel engine available is

neither rational nor desirable.

Mere introduction of engine power, though it may make fishermen independent

of weather and wind to a great extent, will not guarantee more efficient fishing

and more catches. Engines are costly equipment and so motorisation must mean much

more than mere independence from wind and weather, i.e. much more catches and income.

This will be ensured only by better gear, either by improvement of local gear or

introduction of new gear.

1 PAO Report No. 403, pp. 28-30 and pp. 47-59 (Appendix d).
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The common fishing gear of Pakistan are beach seins boat seines and gill nets.

Even PAO Fishery Experts have felt that, under the existing circumstance^, the

indigenous gear have reached their optimum efficiency as far as design, construc¬

tion and mode of operation are concerned. The only change that could be effected

was by trying new materials for fabricating these nets. Fortunately, the pro¬

gramme of motorisation of fishing craft coincided with the introduction of synthetic

fibre yarn and this obviously stepped up production.

Any general increase of fishing intensity causes a decrease in catches per

fishing unit and so large increases in the potency of the individual unit are thus

necessary to counteract this decline in catches per unit effort experienced when

fishing intensity increases, so the fishermen are constrained to constantly use

their "innovation energy" to keep up the catch. In the case of gill nets, it is

being done by altering the mesh size. Constant search is being made to discover

virgin grounds so as to obtain a higher catch per unit effort.

Side by side with these improvements in fishing craft and fishing gear,

arrangements are being made for construction of ice plants for staring tire catches

and for running transport vans for transporting the fish to the interior markets.

Mathieson"*" while trying to determine the optimum fishing operations in Makran

Coast, West Pakistan, has come out with sane very interesting facts which shows how

a complete economic analysis can be made, even in a situation where initially no

data is available. The gensral method of analysis outlined in this paper can,

however, be profitably employed by any type of organisation faced with the need to

choose between the development of various types cf vessel.

Mathieson has revealed sane worthwhile data about this part of the West Pakistan

coast. Fishing craft in the Makran coast have steadily risen since 1956 '.hen

1 Mathieson, R.S., "The Determination of Optimum Fishing operations in a Develop¬
ing Region", Rome, July, 1964.
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records were first kept. Table 22.
Table 22

Makran: Number of Fishing Boats. 1936-63

1 u mm* mi .in i*i* mwi .«jl-j-ir-

Sailing Craft Mechanised Craft
Year

Number %tage of W» Pak.
Fleet Number '/Stage of W. Pak.

Fleet

1956 1485 59.8 0

1957 1515 59.6 0 -

1958 1520 59.7 0 -

1959 1550 59.4 2 1.18

I960 1961 64.1 14 5.68

1961 2000 64.4 14 3.69

1962 2005 62.7 19 4.13

1963 2246 n.a. 39 n.a.

Source: 1956-1962 3.M.A. Salam Kami, Fisheries Statistics,
1961-62, Karachi, p. 65.

TtiQ 14.6 per cent, increase in the Makran fleet since i960 is mainly attributable

to the insnigration of older, less efficient fishing units, moving away from the

Karachi-Sind coast as a result of unfavourable competition with both mechanised

craft and also newer, better-manned sailing craft. In his statistics he reveals

the fact, that the Bedi, the purely trading vessel, has gone out of active use on

the Makran coast as it is supposed to be too large, cumbersome and costly to

operate under modern conditions.

He describes in detail the time spent on fishing by the different boats and

shows a range of sea-hours per day cf from 5 to 24J weeks of fishing in a year

from 26 to 52 indicating that time spent in fishing, duration of annual operation and

physical productivity vaiy between different types of fishing craft and the type of
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fishing gear used. Table 23.
Table 23

i^akran; Average Duration of Fishing and productivity Indices. 1963.

Fishing
Unit

Type/ Gear

Sea

Hour^/
Week

Weeks
pishing
in Year

Average
value of

Assets used
(Boat and

Gear)
(Rupees)

Average
No. in
Crew

Annual
Catch

per Boat
(lbs.)

Annual
Catch

per Man

(lbs.)

Catch
lbs./

Sea hour

Kathi,

Castnets 55.3 48.3 685 2.17 13,522 6,231 5.06

Mas,

Castnets 68,4 43.3 3,671 3.71 25,078 6,761 8.47

Skdas,

Gillnets 68.6 42.5 3,867 3.08 30,897 10,031 20.6o

Ekdas,

Longlines 51.3 44.5 1,658 3.20 15,864 4,957 6.95

R&chan,

Gillnets 70.1 47.1 8,881 4.11 71,587 17,46o 21.68

Radian,

Longlines 67.3 52.0 2,884 4.30 56,507 13,141 16.15

Hora,

Gillnets 65.1 38.9 4,387 3.56 42,955 12,066 16.96

Bu^hi,

Gillnets 81.0 46.7 24,500 30.30 443,603 43,068 117.27

Launch,

Gillnets 71.1 43.3 65,667 14.12 403,777 28,637 131.15

After Mathieson.
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MathiesGn*s catch statistics of the Makran Fisheries shows a marked change

in productivity over a period. In order to assess the extent of these changes,

he has eliminated from the statistics the effects of power-operated craft located

in Makran. The incidence of Karachi-based craft in these waters is not known,

but their fishing effort must partly account for the changes in Makran landings.

A moving average of annual catches of sailing craft shows a secular downward

trend since 1958 • 1959. Table 24.
Table 24 - Makran: Average Annual Catches of Sailing Craft

Year
No. of
Sailing
Boats

Total Catch
(metric ton§)

Catch Attributable to

Mech. Fleet Sailing Heet
(metric tons) (metric tons)

AnnualCatoh
per Sailing

Boat
(thousand lbs.)

1957 1515 12640 0 12640 18396

1958 1520 15540 0 15540 2254th

1959 1550 17310 366 16944 24105

i960 1961 20500 2564 17936 20167

1961 2000 17500 2564 14936 16467

1962 2005 2006o 3479 I658I 18235

1963 2246 20965 7142 13823 13570

Av. 1957
to 1963 19069

Mathieson has then standardized the catch statistics in teras of assets and

gear used and the number of hours per year spent at sea, so as to obtain a measure

of the economic efficienty of the various boat-gear types. The table that he has made

cn this basis shows that economies of scale and effort do not always result from the eraplqymant

of larger vessels and more effective gear as represented by the value of assets used.

Table 25.
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Table 25

Makrani Comparative Performance of Fishing Boats by Type cf Sear.

Assets Used and Sea-Hours Effort

Type cf Boat

Co-efficient:
Sea-Hours

standardized
at 2500 p.a.

Co-efficient;
Assets used

standardised
at Rs. 1000

Standardized catch
in lbs. per

Boat Fishermen

Craft using Gillnets

Skdar 1.166 3.867 6852 2225

Rachan 1.321 8.881 6102 2488

Hora 1.013 4.387 9666 2715

Bujhi 1.513 24.500 11967 1162

Launch 1.231 65.667 4995 354

Craft using Castnets

Kathi 1.068 0.685 18483 8517

Ekdar 1.185 3.671 5765 1554

Craft using Longlines

Ekdar 0.913 1.658 20480 3274

Rachan 1.34D 2.884 14622 3400

The bujhi (the large Bedi) followed by hara using gillnets have the higjiest pro¬

ductivity per boat in terns cf effort and assets involved. Skdar is les3 success¬

ful and launches come last, due essentially to enor?nous assets represented by boat

and gear.

If labour rather than boat productivity were to be investigated, then a differ¬

ent older would emerge. The order of standardised catch per fisherman for boats

using gillnets is hora, ekdar, bujhi and launch. For castnets the kathi (in

appearance a small ekdar but forraerly of dugout construction) is outstanding!

certainly producing the greatest weight of fish for the factor inputs involved:
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manpower, assets and sea-hours of effort.

Similarly he analyses cost and earnings, vhich includes boat income, labour

costs, operating and transport costs and the gross return to ownership. Although

Mathieson has no final answer concerning the optimum technology desirable in the

Makran, he nevertheless points out to certain indicators ranking performance levels

of various boat/gear combinations. Table 26.
Table 26

Comparative Performance Indices for Types of Boat and Gear - 1963.

Performance Index

Technology

(Jillnets Castnets Longlines

s Eachan Horn Bujhi Kathi Ekdar I Rachan
Physical Productivity

Catch per sea-hour (lbs.) 20.6 21.7 17.0 117.0 131.1 5.1 8.5 6.9 16.1

Standard Catch/boat (thousand lbs.) 6.8 6.1 9.7 12.0 5.0 18.5 5.8 10.5 24.6

Standard Catch/man ( " " ) 2.2 1.5 2.7 1.2 0.3 3.5 1.5 3.3 3.4

Economic Productivity

Boat Income % of Assets (%) 379 252 315 759 260 557 445 611 619

Standard Boat Income (Rs.) 3250 1906 3114 5016 2110 5212 3753 6696 4523

Standard Owners Return (rs.) 2119 1352 1888 2957 1384 3397 2766 4090 3159

Standard Labour Cost/man (Rs.) 272 93 242 122 39 598 206 725 301

Production Cost/lb. (rs.) 0.16 0.09 0.13 0.12 0.24 0.2C 0.17 0.25 0.10

Margin; Value-Cost/lb. (Rs.) 0.31 0.22 0.19 0.19 0.28 0.18 0.48 0.39 0.22

He then gives an assessment of ranking performance of various boat/gear technologies

and reaches the conclusion that the best advantage can be had from -
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1. raahan (large edkar) using longlines

2. kathi using castnets

3. ekdar using longlines

4. bujhi using gillnets

5. ekdar using gillnets

6. bora using gillnets

7. ekdar using castnets

8« rachan using gillnets, and finally

9. launch using gillnets.

The ranking given above provides a guide to future development of fisheries

operations in the Makran. Accordingly, it may be decided that longlining should

be directed to radian and ekdar usej castnets to kathi and so on.

The foregoing analysis of Mathieson casts doubt on the advisability of con¬

tinued introduction of launches into the Makran under the present fishing con-

ditions. Only in the case of "time productivity" is the launch warranted, and

then its performance is heavily offset by low standardized catch per boat and per

man, by its earning power on assets used, by its return to entrepreneurship, and so

on. Clearly, if the launch is to be of value to the Makran development, its

standardized physical and economic performances have to be very considerably

improved. Launches obviously have this potentiality, but their present operation

by Makran co-operatives indicates a failure to both physical productivity and

business acumen in terms of " output" achieved by "topjuts".

The writer's family too owned a launch to Karachi and had to sell it off due

to uneconomic returns from it."'"

The above review cf the work done so far regarding improvements of fishing

craft and gear as part of the programme of mechanisation of fishing in Pakistan,

1
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shows that a good foundation has been laid and that avenues have bear opened for

rapid expansion of mechanised fishing. When the limiting factors, discussed

above, are removed, fishing is bound to expand rapidly and make the fishermen

prosperous, and at the same time make large quantities of fresh fish available to

the public at reasonable prices.

Freshwater Nets and Tackle. The principle gear and tackle are similar to those

used for sea fishing. The difference lies in size and mesh. Gill nets, drag

nets, stake nets, cast nets, long and hand lines along with dip and hand nets are

typical of both the wings of Pakistani The mode of operation too is similar.

The gear mentioned above are those which are legally allowed for fishing J there is

a host of other methods which are prohibited by the Fisheries Act and are therefore,

avoided here.

B. Processing

From the standpoint of national economy, fish utilization plays an important

role in bolstering the nation* s progress. One of the major problems in the

commercial handling of fishery products is the prevention of the deteriorative

clianges which make than unacceptable to the discriminating consumers. Fish starts

to deteriorate immediately after catching, and no method of preservation has yet

been devised to keep them absolutely fresh. For this reason it is necessary that

some precautionary measures be taken in order to slow down the deteriorative changes

that take place in fish and other fishery products. Deterioration in fish is

primarily due to enzymes and bacteria present in them. Among the various methods

of preservation, icing is the most practical especially if the fish is to be sold

as fresh. However, icing preserves fishery products for only a limited time,

especially when fish is subjected to too much handling and transporting.

Icing. Use of ice in the short term preservation of fish has been increasing in

s Photographs 30, 31 and 32.
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Pakistan. The fresh fish aboard larger boats are generally iced immediately

after catch but not on traditional craft which are not equipped with proper holds.

The fish are not generally glutted or cleaned aboard. Most of the icing is done

ashore.

In Pakistan, fresh fish is preserved in ice and packed in bamboo baskets and

transported by rail or motor trucks to snail distances both in the country and

outside the country, i.e. India. In East Pakistan the fish is preserved in ice

and exported to Calcutta by steamers and rail. Buildings to house an ice plant

and a cold storage have been completed at Pasni on the Makran Coast and a cold

storage plant has already been installed there for the preservation of fish stocks.1
Under the Makran coast Fisheries Development Scheme, two fish carriers have

been constructed for transportation of fresh fish from the Makran coast ports to

Karachi. Fishermen co-operatives operate these carriers. On the recommendaticms

of the Fisheries Department the Pakistan western Railways now provide mechanically

refrigerated wagons on their main routes for transportation of fish to upcountry.

Work is in progress on designing of a suitable container for boxing the fish prior

to their despatch to upcountry in these refrigerated wagons. In the private

sector, also, a number of carrier boats have bean built by the freezing plant

owners, for quick transport of shrimps and fish from the Makran Coast ports. These

carriers are only Insulated and carry ice for preservation of shrimp, etc.

Fish Marketed as Fresh (for local consumption). The catch and utilization figures

for tlie last nine years (1957-1965) indicate that the fish marketed as fresh for

home consumption is on an average about 72 per cent, of the total quantity pro¬

duced in Pakistan while the remaining 28 per cent, is utilized for different purposes.

Table 27.

1 Dawn, 2nd August, 1965.
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Table 27

Disposition of Homim! Catch; 1957 - 1965

Live weight: Thousand metric tons.

qatefioiy 12SZ 122® ^252. 23§£L 22§1 12®2 12& 12$k 12&
Total (All Groups) 282jf8 28}.} 2fl,l a2ti i&iS flgfl ^Qr5 379«Q .

Marketing fresh 215.7 212.3 219.3 228.7 256.5 230.4 231.7 237.0 248.3

Freezing 0.4 0.7 0.7 1.5 2.5 3.5 3.8 6.7 8.7

Curing 54.8 56.6 61.1 68.9 53.6 77.0 83.0 87.3 304.56

Canning 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.64

Reduction (Meal and Manure) 11.8 34.0 8.9 5.3 6.3 13.3 18.1 CO£ 3.51

Miscellaneous purposes -
(Shark Liver Oil & Dehydra¬

tion) 0.6 0.6 0.7 0.89

Offal for reduction (Manure) - - - - - 5.6 7.7 9.7 12.41

Souroe: Survey & statistics section, Marine Fisheries Dept., Govt, of Pakistan.

In 1964, the total c^iantity of fresh fish landed ms recorded as 360 thousand

metric tons, out of "which 237 thousand metric tons or 66 per cent, was consumed

locally, and the remaining 34 per cent, was utilised for other purposes. In 1965#

the total catch rose to 379 thousand metric tons out of which 248 thousand metric

tons or 65 per cent, was consumed locally and the rest of the 35 per cent, was

utilized for different commercial purposes. Though, there was a decrease of 1 per

cent, in the ratio percentage between the production and local consumption for the

years 1964 and 1965, actually there has been an increase of 11,000 metric tons in

the availability of fresh fish for local consumption in 1965 as compared to that of

1964. This minor increase, however, Is quite insufficient to meet the bare require¬

ments of the population, which has been increasing at an alarming rate of 2.3 per

cent, per annum.

Pakistanis have a rather low per capita consumption of fish and this too they



generally prefer in the fresh form. (Appendix 2). This situation has

encouraged relatively heavy pressure on estuarine and fresh water fish stocks

which supply the fresh fish trade, vt\ile the pelagic species are either not fished

or only sli^itly fished. dome challenge has been offered in recent years to this

branch of fisheries with considerable increase in exports of marine fish and

prawns. With further increase in exports of marine and estuarine fish, more and

more fresh water forms will make further inroads into the market for fresh fish.

Traditional Methoda. The whole territory of south Hast Asia ha3 the coramon pro¬

blem of year-romd high temperature and humidity with certain coastal exposures

faced with monsoons which regularly limit fishing activities.

In most parts of Pakistan the fishing industry consists of snail owners

operating relatively small boats liaving short range of action and rarely powered.

Consequently, simple drying or salting combined with drying is the most important

fonu of fish preservation, enabling people living at considerable distances from

fishing centres to enjoy useful additions of much-needed protein to their diet.

East Pakistan.

Sun drying. The traditional method of processing fish is sun-drying during the

season of glut in districts where fish are surplus and transport facilities are

poor. This is rot only the simplest but also the cheapest method. The season

extends from November to March. Pish are dried mostly in the districts of Khulna,

Chittagong, Faridpur, Bakerganj, Mymensingh and Sylhet. Large size fish, no matter

to which species they belong, are gutted and made into fillets and exposed to the

sun for drying. Medium size fish are cleaned by giving a ventral incision. The

viscera of small fish are not removed and are dried whole. The fish are spread on

mats or hung up by strings for drying. It takes about a week when the weather is

fair.1

1 Ahmed, N., (1953)# Preservation and Curing of pish in East Pakistan, Pakistan
Journ. sc., 5 (1953)# PP« 117-122.
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Salting. The only fish which Is salted in this part of the country is the hilsa..

Two methods are employed, namely, dry salting and wet-salti*jg or pickling. For

the preparation of salted hilsa, the fish is either cut along the mid-ventral line

to remove the entrails or cut transversely into a number of separate pieces joined

at the dorsal side. Dry salt is liberally applied and the fish stored, either

buried underground in tin cannisters or left in wells of boats for maturing. This

method of curing is followed in the districts of Chittagong, l'ippera, Faridpur,

Khulna and Bakerganj. in the Khulna district wet method is used. The fish after

dressing is stored in concentrated brine in earthen vessels (matka). Small fish

are also pickled with salt as done for hilsa. Fish with salt are put into earthen

pots, sealed and then buried in the ground for a period extending to 3 months, and

then taken out and supplied to the Chittagong hill tracts and Burma where this pro¬

duct is highly esteemed. This treatment apparently protects the dried fish from

the attack of insects and helps in restoring a uniform consistency through the bulk.

Smoking. Only smoking of prawns is practised. The prawns are spread in thin

layers on bamboo platforms and then smoked by burning hard wood and paddy husk,

care being taken not to use wood containing resin and oil. This product is ex¬

ported to Burma packed in gunny bags.

In the curing of fish, salt is not used except in the hilsa, the reason being

that salt is costly and that owing to the humid climate of this region the salt-

cured fish cannot keep well for long.

■//est Pakistan. The fresh water fish in West Pakistan is neither salt-cured nor

sun-dried as there is no demand for such productj only palla (hilsa) is lightly

salted and consumed locally. There is considerable export of salted sea fish from

Karachi and the Makran coast to Burma, Ceylon and other countries.

Sun-drying. Small fish are sun-dried and later used in the preparation of fishmeal

and manure. These are sent to India and Ceylon where they are used in the coconut
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and tea plantations. Only Harpodcp neherus (Bombil) is sundried and used for

human consumption.

Salt inn. Only the big fish like the drums, threadf±na, sea breams, sea basses,

mackerels and bonito are salt-cured. The fish after being split and incised are

smeared with salt and put in pits for 18 - 24- hours, washed in sea-water and. then

dried in the sun on the beach. On the Makraa coast, fish is dried on the roofs

of the thatched huts to keep it safe from the sand. Pish is also salted on the

boats and stored to be dried later on the shore. Photograph 34.

Sharks and skates are cleaned and cut into longitudinal steaks, 3alted, cured

and dried in the sun. Cured fish is mostly exported to Ceylon, Burma, Hong Kong

and Arabia. Shark fins are separately cured with salt and sometimes by lime and

mostly exported to Singapore and Hong Kong where these are used by the Chinese for

the preparation of soup, Photograph 33.

Fish maws, obtained from threadfins, croakers and catfish, are split open,

cleaned, washed with fresh water and dried in the sun. These are mostly exported

to IJ.K. and Hong Kong .rhere used for the clarification of wine.

Shrimps are also cured in West Pakistan. They are first boiled in strong

brine for about two hours in an iron pan and then dried in the sun where they are

thrashed with sticks and cleaned of shell. These are stored in dry places. A

small quantity is used in the heme market "but the rest is exported to Ceylon and

Burma in gunny bags or mat parking.

Current and Proposed Improvementa. Improvements have been effected in fish curing

yards and method csf fish curing by salting and drying. With the better offer of

prices for better quality, the producers themselves have considerably improved the

processing methods. Efforts ars being made to introduce cuality control and

preservation standards for different commodities. The traditional methods of
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Model curing yards have been constructed at Pasai and Gwadur on the Makran

coast of West Pakistan. similar yaitis will al3o be built at other fishing ports

on the Makran coast and in East Pakistan. Arrangements have been completed to

supply duty free white salt to the eurers far curing of fish. In Chlttagong, the

local fishery co-operatives, under advice of Fisheries Department, have constructed

specially designed warehouse for storing of cured fish. These warehouses aire

properly ventilated and provide proper racks for storage of fish. They also

fumigate the fish against pests, etc., with the result that the stored fish retains

its good quality for a much longer period. Similar warehouses are being built in

other places in East Pakistan.

In Karachi, the bS/a. Engineering Trading Corporation have started curing the

fish on the Burmese style, which is different from the traditional local cure. The

firm employed Burmese women cutters in the initial stage and cured sea as well as

fresh water fish. Their entire trade is with the Burmese Government. A large

quantity of fish is salted and dried for exiJart to Ceylon and Burma. Smoking i3

not prevalent in vest Pakistan. Only a small quantity of fish is smoked in East

Pakistan. There is no separate fishery salt production. Out of tire quantity of

white salt available in the country, a certain quantity is allocated for the use of

fish curing and processing by the Government at cheaper rate and free of tax.

The average annual quantity of fish during the last nine years (1957*1965)
utilized for curing was 6o.7 thousand metric tears or about 20 per cent, of the

average annual production of fish in Pakistan. In 1964 &7»3 thousand metric tons

of fish or 24.1 per cent, of the total quantity of fish produced was sent for cur¬

ing and in 1965 the total quantity utilized for this purpose was 304.5 thousand

metric tons or 27*4 per cent. This shows an increase of 17000 metric tons which is

a significant progress in the indigenous processing of fish.



285.

General Remarks. The average price cf fresh fish in Karachi is Rs. 2.50 per lb.

compared with Rs. 2 for the same weight of dried salted fish^j if an average of
2

2g- lbs. of fresh fish are required to produce 1 lb. at dry fish then the equivalent

price at salted fish in a fresh form is 80 paisas as compared to Rs. 2.50j fisher¬

men thus dispose of their catch at very reduced prices. This low price reduces

the fishermen's incentive to increase their catch since the price level of fish to

be disposed of in a salted or dried condition provides them with only marginal

earnings. The lade of proper central refrigerated handling facilities may thus

be an essential factor limiting the size of the catch.

Since neither the supply nor the demand in the country appear as yet near full

development, the controlling factor of the size of the catch would appear to be

limited mostly by the lade of proper refrigerated collection, handling, storage,

transportation and distribution facilities.

Studies of the price at fish during monsoon seasons, at which time the catch

may be almost entirely stopped, must be used in the statistical analysis for the

planning of the application of refrigeration to the fishing units and afterwards

to the larger processing plants which may be required to handle the catch properly

at all steps of the distribution process.

Further consideration of the probable effect on the entire social structure of

the fishing industry must be contemplated, since in the future, vjith suitable

refrigeration equipment available for the handling of the catch, it would appear

that the proportion of dried and salted fish would be considerably smaller than

fresh fish. I may conclude as a basis for establishing refrigeration facilities

1 The writer's personal experience.
2 Qurat-i-Khuda, M., De, H.N., Khan, N.M., and Debnath, J.C., (1962), "Chemical
Composition and Quality of the Traditionally processed Fish", Pak. J. of
Scientific and Industrial Research, Karachi, Vol. 5# No. 2, April, 1962,
PP. 70-73.



that an average fishing centre would require immediately central collection

facilities suitable to handle not less than 50 per cent, of the catch; this

figure mi^it increase to over 75 per cent, of the catch within a relatively short

period. Demand for specially processed fish would probably remain for several

generations as the taste for these delicacies has been cultivated over centuries.

The general effect on prices of fish with full use of suitable refrigeration

should be to raise that of dried and salted fish as it will not be necessary for

the fishermen to dump surplus catch into this form of processing, while that of

fresh or frozen fish will decline, since the cost of storage per unit of wei^it is

very reasonable. As the average price earned by the f ishermen for their catch

increases, a larger quantity of fish would become available to the consumer.

Non-traditional methods. During recent years non-traditional methods of process¬

ing have become more and more popular. In Pakistan, the centuries old practice

of drying fish directly in the sun with or without treatment of salt, is rapidly

giving way to the modem fish preservation techniques such as canning, freezing,

dehydration, reduction, etc. With the introduction of modem techniques of fish

preservation, new avenues have been opened for the export of finished fisheries

products and the channel of fish trade has been diverted more and more from south-

Asian and African countries to U.K., Europe and U.S.A. There is an ever-increasing

demand for frozen shrimps and other shell-fish from U.S.A. The export; of these
have risen tremendously both in quantity and value. This prospect of foreign

exchange earnings has attracted the attention of both the Government and private

enterprise resulting in a constant flow of private investments into the fish pro¬

cessing industry. The Government has provided all possible help to the private

enterprise by (1) allotting them plots to construct multi-purpose processing slants,

(2) issuing licenses to import machinery, and (3) creating export-incentive scheme

throu^i the benefit of bonus vouchers. Table 28.
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Table 28

Export of Fiah and Fish Products in 19&5

Quantity in cwt. - Value in Pak. Rs.

Commodity and Country Quantity Value

Frozen Fish and shrimps
51,068 18,313,790U.S.A.

Japan 2,8*8 1,149,733
Lebanon 791 346,217
Afghanistan 180 96,601
U.K. 170 78,166
Belgium 49 16,334
Australia 33 13,340
Malaysia 23 10,850
Aden 19 7,359
France 12 5,943
Persian Gulf 12 4,722
Iran 3 1,305
Iraq 1 448
Hong Kong Figures not 89
Switzerland available 18

flotal 55.184 20.044.915

Canned Prawns
U.K. 3,068 1,810,846
U »S .A . 1,110 621,884
Canada 362 203,134
Denmark 170 95,539
Mozambique 22 12,359
Mauritius 21 11,451
Qatar 18 10,080
Kuwait 12 8,066
Nigeria 12 6,854
Malaysia 9 5,195
Africa 7 4,187
Norway 5 3,061
Ceylon 1 800
Rhodesia Figures not 45
France available 20

Jotal 4.817 2.793.521

Fish Meal and Manure

Germany 100,360 2,850,373
Malaysia 27,166 644,747
U.K. 20,160 453,222
Belgium 5,000 120,673
Hong Kong 4,000 86,480
Hungary 4,000 86,480
Ceylon 3,500 71,853
Japan 1,200 20,800
Philippines Figures not available 10

Total 165.386 4.334.638

Source: 1. Marine Fisheries Department
2. Central Statistical Office, Karachi.
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Since 1955» twenty-two plants of different types have cos® into operation

with some ten still under construction. Table 29.
Table 29

Fish processing Plants

Zone
Plants in Operation plants under Construction

Freezing Canning Dehydra¬
tion

Shack Her
oil ex¬

traction
Freezing Canning Dehydra¬

tion

Shark Her
oil ex¬

traction

West Ibkistan 11 1 1 1 I 1 1

a. Karachi 13 3 1 1 6 1 2

b. Makran - - - - 1 - - -

SastBidstan 3 1 m _ m m «• •

Total 16 4 1 1 7 1 2

Source; Survey and statistics Section, Marine Fisheries Dept., Govt, of Pakistan.

Frozen Fish. This method of processing and preserving prawns and fish have made

some considerable headway.

Mr. Sherman of New York visited Pakistan in 1954- and with the help of the

fisheries department in Karachi got some Pakistani fish merchants interested in

processing and exporting frozen prawns (shrimps) to U.S.A. A joint company, M/s.

International Fisheries (Pakistan) Ltd., was formed with Mr. ;$herman holding 30 per

cent, of the shares and 70 per cent, was held by his Pakistani partners. In 1956,

the first shrimp freezing plant was set up at West Wharf, Karachi. since then many

freezing plants have been established in both wings of Pakistan.

Up to 1963 prawns were only frozen and exported, but since then fish is also

being frozen and exported.

In the year 195^» the quantity of shrimps frozen was 31*025 cwt• Due to the

popularity of this product, the demand for this coimiodity in foreign markets has

increased consequently utilizing more and more of prawns for this purpose. In 1965
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the quantity used for this purpose was 68,653 cwfc., more than double the quantity

utilized in 1956. The progress is undoubtedly very satisfactory indicating an

increasing trend in the development of this trade. Table 30.
Table 30

Export of pish Products from Pakistan in the Year 1965

Q » quantity Cwt. - V = Value in Pale. Rs.

Commodity/ West Pakistan East Pakistan Pakistan
Country V. Q. V. Q. V.

1. Fish Fresh 2,596 3,92,039 2,596 3,92,039
2. Fish Wet Salted «•» 1,18,422 1,53,61,110 1,18,422 1,53,61,110
3. Fish Dry Salted 2,69,274 1,90,12,309 372 14,592 2,69,646 1,90,26,901
4. Fish Dry Unsalted - 100 - - - 100

5. Fish Maws &
Sharkfin 4,336 8,5k,989 209 46,353 4,545 9,01,342

6.*Dzy prawns 27,326 60,22,104 1,426 3,72,460 28,752 63,94,564
7.sfish Meal & Manure 1,66,849 43,55,228 - 1,66,849 43,55,228
8. Canned Prawns 4,56k 28,23,746 m - 4,564 28,23,746
9.*Frozen shrimps 59,814 2,46,95,059 8,839 27, 97,753 68,653 2,74,92,812

ID • s®ehydrated F iah 59,931 48,12,406 - 59,931 48,12,406
11. Shark Liver Oil 9 900 - 9 900

Grand Total 5,92,103 6,25,76,841 1,31,864 1,89,84,307 7,23,967 8,15,61,148

Hotei (i) * These figures have been communicated by the pish Processors to Marine
Fisheries Department.

(ii) There was practically no Export of Fish and Fish Products from East
Pakistan during the period July to December, 1965, due to the disastrous
effects of repeated Cyclones and the v/ar Emergency.

(iii) Also, in "/est Pakistan due to the war Emergen eg the Export Trade of Fish
was adversely affected and Export of Fish and Fish products greatly
declined during the last quarter of the year 1965.

Hence, "there was an overall decline in the Export of Fish Products
and Foreign Exchange Earning during the year I965 as compared to the
last three years.

Source: (l) Marine Fineries Department, Karachi.
(2) Central statistical Office, Karachi.
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Canned Fish< Since the establidiment of the canning industry in 1955# it has

shown a tremendous increase in its production. pish and shrimps are canned mostly

for export purposes. It may be stated that the canning industry concentrates

only on prawns and although canning of fish lias also been begun since 1963# it has

not been started in great earnest. In the opinion of the writer, there are

possibilities for the development of f ish-canning in Pakistan, especially sardines.

In 1955 only 67 cwt. of canned prams were exported, the quantity increasing

to 456k cwt. in 1965. This progress is remarkable.

General Remarks. The establishment of modem fish processing industry has brought

a revolutionary change in the export fish trade of Pakistan. The foreign exchange

earned by the export of frozen and canned prawns has increased. This tremendous

increase in foreign exchange earnings has raised the economic status of the fish

industry from 7th to 5th amongst the major foreign exchange earning industries of

the country. Table 42 on page 344.

By-Products from Fish (for export purposes)

Fish Meal and Manure. Four fish meal and manure plants are in operation in

Pakistan. These utilize anal1-sized scianid fish for which there is not much

demand and which forn a considerable proportion of trawlers' catches. All the fish

meal and manure are produced in West Pakistan and for export purposes only.

There are fluctuations in the production of this product. Frem 1959 to 1962

the production figures showed a decline. This was mainly due to the fact that the

quality was not up to the standard required by the foreign markets, especially

Germany, the biggest importer and consumer of Pakistan's fish meal and fertilizers.

The year 1965 has again registered a decline which may be the effect of the war

with India.

Fish Oils and Liver oils. In the course of earlier work on the utilization cf
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shark liver oil as a source of Vitamin A, it ms noted that the liver oil of

sharks caught around the Karachi and the Makran coast was several times richer in

its Vitamin A content than that from sharks landed arcund Bombay. Consequently,

systematic investigations of liver oil from indigenous sharks was started in

Karachi at the Central Laboratories Pakistan Council of Scientific and Industrial

Research. Row a shark liver oil extraction plant and a dehydration plant are

operating in Karachi. In addition there is some very small scale extraction done

by fishermen in a few coastal areas. Pish oil is produced on a very small scale

now and most of it is exported.

General Remarks. Insufficient time has elapsed for a clear indication to emerge

on the course of the Pakistan fisheries, although there are incipient signs of a

fishing industry establishing itself in the country.

1 Setna, J. Indian Chem. Soc., Ind. and News Ed., 7, 32 (l%-5).
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CHAPTER 8

ECONOMIC ANALYSIS OF THE COMMERCIAL FISHERIES1

Phases in the Economic Development of a Fishery. The succeeding economic phases

in the course of a fishery may "be summarized as follows:-

The first phase is characterised by abundant fish supplies available at low prices,

followed by a second phase of sli^itly increased catches at somewhat higher average

prices as demand is stimulated. In response to higher market demand the fishing

effort is increased in the third phase, and this begins to deplete the stock, or

at least, disturb the fish population structure. It is this third phase through

which the Pakistan fisheries are passing. If this industry in Pakistan had been

better organised and if correct and up-to-date statistics were available, this

situation would have been more widely apparent. The later stages of this phase

are manifested in oscillations of the fish catch, generally downward in trend,

accompanied by lower yields per unit of fishing effort, and a corollary rising

trend in market prices, reaching very higji prices under conditions of scarcity and

sustained demand. /jiote: The launch owned by the writer's family, very definitely

exhibited this downward trend in production so much so that it was becoming

uneconomical to run the business and ultimately, the launch had to be sold at a

loss to prevent financial catastrophe^ The fourth phase involves violent fluctua¬

tions in the catch, seldom truly cyclical in nature, but causing concomitant swings

both in the yield to fishing effort and in market prices. Under these circum¬

stances, economic returns to fishermen are always relatively low, both in periods

of glut when prices are low and, in periods of scarcity when landings are too low

for fisherman to profit from transient higfr prices. Although the earnings of the

1 Refer to Appendix for the writer's survey work in Karachi.



fishermen in Pakistan is low, it is not due to the above fact but mostly due to

the unorganised state cf affairs existing in the industry. The fifth and final

phase occurs when fishing capacity is deliberately reduced by movement of men and

assets out of the industry. This adjustment permits the recuperation of fish

stocks send, at the same time, ensures hitler economic returns to the remaining

fishermen. This final stage may not ever occur in the Pakistan fisheries since

the population of the country is increasing at a rapid rate and people will be

forced to stick to their trade no matter how unhealthy the conditions are and how

little they get as financial returns.

In an established fishery like that of the U.K., manpower and capital are

comparatively mobile. consequently, fishing effort is rarely flexible enough to

respond to short term market fluctuations in prices of fish or to the upward rapidly

accelerating changes in the fisheries' costs. To secure a certain degree of

flexibility in the industry, the fishery organisations here maintain sufficient

boats, gear and manpower to form a basic capacity which can expand or contract

fishing effort by the application of more or fevrer fishing hours in response to

market and cost conditions. Pakistan's industry lias yet to establish itself before

it can adopt such measures for its economic well-being.

The Over-fishing Problem. Over-fishing in both estuarine and demersal fisheries

is an ever-present problem. Despite the tremendous reproductive capacity cf most

species of fish, many fisheries, especially hilsa in the East wing and prawns in

the West wing, are operating on such a scale and at such an intensity, that they

may cause a depletion in their stocks.

It is too early, however, to evaluate the most recent economic effects of the

trawler operation, although better than average catches are reported in the press,

The writer defines the intensity of a fishery in terms of the percentage of the
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total commercial population removed in the course of the annual catch, that is,
"**

xaoxe :>jl.
Table 31

Proposed Definition of Fishing Intensity

fishing mortality. Table 31,

Fishing Mortality

(Degree of fishing)
Very low
Low

Moderate

High

Very Hi$i
Intense

Very Intense

Percentage of total population
removed annually

(Catch)
1 - 8

9-20

21-38

39 - 62
63 - 89
81 - 92

93-300

It is clear that the amount and kind of fishing effort applied as well as the

condition of individual fish stocks govern the intensity of a fishery. When

fishing effort is large compared with the stocks, then fishing mortality will be

high and overfishing will easily develop as is experienced in the hilsa fishery

in East Pakistan. It is noteworthy that most shoaling species of fish, such as

the herrings, sardines, have a tremendous resilience to fishing pressures,

quickly rebuilding depleted populations, whereas many demersal fish do not possess

this capability.

Physical Productivity. A study of the Table)
Table 32 - Catch rates per boat/person

Qntyj in tons.

1956 1957 1958 1959 I960 1961 1962 1963 1964 1965

Total Ptxxlxjtaon 277000 282800 283700 290000 304500 319100 330000 345000 360500 379010
No. of boats 29766 29875 29906 30105 35681 58156 59877 59342 62730 63004
Av. catchper boat 9.3 9.4 9.5 9.6 8.5 5.4 5.6 5.8 5.7 6
Total no. of

fishermen - - - - 500000 600000 850806 840000 848507 -

Av. catch per
person - .60 .53 .38 .41 .43 -

1 Needier, A.W.H. (1948), Estimating Fishing Intensities, Bull. Birvham Oceanogr.
Coll. 11(4): 163-172.



reveals that the production of fish in Pakistan is appearing to follow the economic

law of diminishing physical productivity. pishing effort is variously measured

by the number of fishing boats engaged in the fisheries each year irrespective of

their types or, by the manpower actively engaged in fishing. By applying the

former measure the resulting catch rates reveal that the law of diminishing

physical productivity is not clearly operative. This may be due to the rapid

increase in the nisnber of trawlers and mechanisation of indigenous boats. But

when the latter measure is applied the catch rates reveal that this economic law

of productivity is beginning to show signs of a diminished average rate of catch

per person.

The Law of Diminishing. Returns. A fishery is subject to the law of diminishing

returns in the same way as farming and any other form of economic enterprise in

which resources are limited compared v/ith the factors of production available.

This lav/ expresses a functional relationship between the total production, that is

catch, and the fishing effort expended in securing this catch. As fishing effort

is increased, catch at first also increases in such a manner as to give progress¬

ively increasing returns for the effort applied. This is what is happening now

in Pakistan. But at some stage increasing returns give way to diminishing

returns. Then an increment in the catch is only obtained by a disproportionate

increase in fishing effort. This increment becomes progressively lower with each

additional application of units of fishing effort; in other words there are

diminishing returns. Eventually a critical point is reached at which any further

application of fishing effort causes the total catch to decrease rather than

increase. At this point, the optimum physical production in the fishery has been

reached.

The maximun sustained physical catch possible in a fishery can also be defined



as the optimum limit of technological-biological productivity • Should this level

of fishing be exceeded, not only will total catch be smaller for more fishing

effort, but also the fish production in terms of weight will be depleted at a

faster rate than it can rebuild itself by recruitment and growth,

/note; It should be appreciated that this is a simplified analysis of the func¬

tional relationship between fishing effort and catch. It implies that all otter

factors including fish populations remain constant, while the variable factor,

fishing effort is increased. Quite clearly this cannot apply in a dynamic fishery.

The writer strongly suggests the operation of the law of diminishing returns in

the hilsa fishery of Pakistan, Some fisheries, such as those for sharks, mackerels

and perhaps prawns vhich are at present subject to low fishing intensities, are at

the stage of increasing returns^
The law of diminishing returns strictly applies to each individual species of

fish. But since most fisheries produce an assortment of species as joint pro¬

ducts, heterogenous in nature, the economic problem is considerably more complex

than it appears at first si^it. Technically, each species has different biological

parameters and therefore also differing availabilities to fishermen. Consequently

fisheries operating on an assortment of species, in effect, produce a family of

diminishing return curves, each varying in the level of fishing effort at which

diminishing returns and optimum production become operative.

The maximum net economic return does not necessarily mean maximum physical

production. This is extremely important in the economic viability of the industry,

as distinct from securing the maximum sustained physical yield from a fishery.

Another economic phenomenon in the fisheries is the constant readjustment of

fishing capacity within the fiehery to market prices for fish. This is a primary

cause for the development of over-capacity in the fisheries. The constant tendency
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to increase the number of fishing boats end gear in a fishery raises production

costs per lb, of fish to its market price, and eventually causes net returns in

the industry to fall to aero. This inevitably means that sane fishermen engage

in submarginal economic operations and incur losses, while a few secure a small

net return.

As market prices show a secular rise, more fishing capacity is encouraged to

enter the fishery. But when prices fall again, the ensuing reduction in fishing

capacity does not fall to levels completely commensurate with the new ruling price

level.

Another reason for the 'viscosity' of fishing capacity levels is the com¬

parative ease with which fishermen can shift from one port of location to another,

if they experience difficulties in their 'awn line' or areas. This is a fruitful

source cf economic disturbances, upsetting established equilibria.

Market Forces and Fishery Costs, Differential changes in market prices for various

species affect the market decisions of fishermen, directing fishing effort away

from the 'cheaper' varieties of fish towards the 'dearer1 species in so far as this

is technically possible. Fishermen are thus continually shifting the emphasis of

their fishing from one species to another. Price changes in the market for

various species are not necessarily all in the same direction. Under conditions

of near perfect competition, an increasing supply of the 'dearer' species causes

its price to fall, while demand diverted to the ' cheaper' specie3 causes its price

to rise. Thus, the market for fish as a whole approaches a supply and demand

equilibrium, as fishermen tend to over-supply 'dearer' species aid. under-supply

'cheaper' fish.

The economic objective in fishing should be to adjust industry-wide fishing

effort in order to secure maximum net economic yield. This would produce optimum



income for the fishing industry and. also, incidentally maximum consumer utility

at minimum costs. In Pakistan, greater and greater emphasis is being placed on

substituting capital for labour which will have repercussions on the entire fish¬

ing industry. One aspect of the problem is to discover and apply cost-reducing

methods and gearj another is to promote the withdrawal of inefficient and

obsolescent craft and gear on which fishermen have obviously not accuaulated suf¬

ficient in depreciation allowance for asset replacement during past operations.

This is epitomised in continuing financial losses suffered by fishermen. In the

struggle for economic survival between fishermen, there is more often than not

over-utilization of fishing gear which causes unit costs to rise disproportionately

to fish receipts.

A popular means adopted by fishermen to overcome their economic problems is

expansion of fishing effort. Sometimes this takes the form of increased utiliza¬

tion of existing capacity, and rarely of bringing additional fishing boats or units

of gear into operation.

The fishing enterprise in which the writer's family was involved failed because

fish receipts were below average, while costs refrained at a relatively high level.

There were one or two others of the writer's acquaintances who had to abandon

the business due to similar reasons. It is indeed fundamentally this inelasticity

of production costs in the face of lower income which often causes economic

difficulties for the fishing enterprise. Lower incomes, sometimes, can be traced

to lower landings for the affected fishing vessel, rather than lower average market

prices. Thus, the great unknown in the fishing enterprise is usually the uncertain

availability of fish.

Fisheries Management. In Pakistan, as in other parts of the world, fisheries

regulation and management are largely in the hands of biologists, many of whom have
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had no fcanal training in the social sciences. It is not unnatural, therefore,

that it should seldom be thought necessary to look beyond biological parameters

and the dynamics of fish populations in deciding on conservation measures and the

scope of fisheries management. Such a limited outlook, if carried to extremes,

frequently causes more or less severe economic damage to a specific fishery before

the symptoms of economic stress become apparent.

The fundamental purpose of a commercial fishery is to serve human wants and

clearly socio-economic considerations ought to play a guiding role in its exploita¬

tion. Garstang (1900)1, Russell (1942)2 and mere recently Graham (1956)^ have

drawn attention to the problems of the depletion of fish stocks and overfishing.

With the passage of time there has grown a greater awareness of the importance

of socio-economic factors associated with fisheries problems. The shark fishery

of Pakistan provides a good example cf underfishing as a result c£ economic con¬

ditions. On the other hand, many estuarine fisheries e.g. hilsa, are overfished

in the sense that fish stocks have bear reduced to lower steady state levels of

population by past fishing.

It is evident that in both of these cases biological objectives in the manage¬

ment of a fishery, such as maximum sustained physical production, are delusions.

No socio-economic purpose is served in expanding the pelagic fisheries to the

optimum level of fishing for the market for many species is not yet developed. In

the contrary case of the estuarine fisheries, it is demonstrably undesirable froa

1 Garstang, W« (1900), The Impoverishment of the sea - A critical summary of the
Experimental and Statistical Evidence bearing on the alleged depletion of the
Trawling Grounds, J. Mar. Biol. Assn. U.K. 6(1) 1-69.

2 Russell, E.S. (1942), The Overfishing problem, Univ. Camb. press, 130 pp.

3 Graham, M. (1956), Concepts of Conservation - papers presented at International
Techn. Conf. on the conservation of the Living Resources of the sea, United
Nations, N.Y. 1956, pp. 1-13.



the economic point of view to reduce the degree of overfishing however necessary

this may seem in the interests of stock conservation or accunulation. Society

through its arrangement of present prices and costs discounts the marginal utility

of future fishing in a fishery subject to overfishing. This may lead to an unwise

and irrational use of resources, but in a free market economy there is no alterna¬

tive. The economic theorist asserts that under perfect competition in a free

market economy, extremely high future prices for species subject to overfishing

will provide their own corrective as market availability is reduced. Logically,

if a biological criterion is to be the sole determinant of the level of fish

supplies coming on to the market, then in all equity the marketing authorities

ought to control prices and fishing costs also. As this is obviously impossible

under a free enterprise system, it is important that due weight should be given to

economic factors in fisheries managsnent.1
In its economic organisation as in its technical equipment and fishing methods,

the Pakistan fishing industry is striving to be a half-way house. The economic

system in vogue exhibits neither the complete communal organisation of fisheries

found in small African-type fisheries, nor the capital and labour structure of long

established European and Japanese fisheries. The many economic problems in the

Pakistan commercial fisheries, therefore, hinge on questions of productivity,

capital and labour availability, an the size and composition of the market for fish,

and on the structure of the socio-economic organisation in the fishing industry.

Fundamental Economic problems. From the point of view of its economic organisa¬

tion, the Pakistan fisheries enterprise is more complex than other primary enter-

prises like farming, forestry or mining.

1 Allen, K.B. (1953), A method for computing the Optimum Size limit for a fishery,
Nature 172 (4370), p. 210.

2 Note: In many extractive industries the economic problem of the eventual ex¬
haustion of the assets i3 taken care of by creating sinking funds. The writer
suggests that since the fisheries in Pakistan are also in the extractive industry
phase, there is a case for fisheries authorities to establish sinking funds by
means of fishing registration and licence fees.
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Firstly3 the supply forthcoming from a given fishing effort is rarely known

with any degree at accuracy, secondly, there develops interbo&t competition

within given fishing areas which, under favourable market conditions, tends to

lead to over-investment and consequently low net economic yields. These con¬

ditions arise from fundamentals. Firstly, there are cycles of abundance and

scarcity in the availability of fish on particular grounds, and not infrequently

a downward trend with the passage of time so that catches can only be maintained

by the application of sore fishing effort,1 This is also true of faming lands.

There is diminishing returns from the land unless the effort is increased in the

form of mechanised farming or the land is replenished with manure to give better

yields. Secondly, the exploitation of marine resources is governed by two

alternative legal principles, res nullius, the property of none, or, res communes,

the property of all. In either case, fish in common with other marine resources

are virtually free goods which fishermen may exploit at will. Since commercial

fish, nominally available for the taking, have market utility, economic pressures

soon build up in a fishery in the satisfaction of these supply and demand potentials

and overfishing frequently results. So far as the writer is aware, no fisheries

authority has ever accepted the in res communes legal principle in fisheries

management. The world's fishermen, operating in res nullius, contribute virtually

no "rent" for their most valuable factor of production - sea area.

Generally, innovations and new fishing techniques are only considered by

fishermen, who are usually conservative by nature, when conditions culminate in

supply or demand crisis, such as a radical falling off in the landings of a

particular species, or a disastrous decline in market prices about vhdeh the

fishermen in Pakistan are informed by the middlemen since the latter market much

1 Gordon, H, Scott (1954), The Economic Theoiy of a Common property Resource:
the fishery, journal Pollt. Eco. 62(2): 124-142.
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of the catch for them. Unfortunately, fishermen allow the situation to drift

without correction and tend to retain uneconomic car outmoded methods for too long.

This lack of foresight is not altogether culpable, for in the socio-economic

climate in which they work, the need for economic rationalisation is peculiarly

difficult to recognise.

Handling and Transport

East Pakistan. The magnitude cf East Pakistan* s fishery problems will impress

any one interested and none of these problems can be expected to be solved over-

ni^it.

During the investigation of fishery problems in East Pakistan, it quickly

became apparent that sane improvement of the transport and disposal of catches must

necessarily precede any other forms of fisheries development there. Estimates of

total fish catches in East Pakistan vary considerably] figures as low as 200,000

tons and as high as 1,000,000 tons have been indicated as an annual average figure.

Whatever the real catch might be, there seems to be more supplies than the

present marketing arrangement can cope with] it is lack cf proper marketing rather

than, inadequate fishing capacity which obstructs development. It i3 further con¬

sidered that in any attempt to solve this problem, the emphasis must be, at the

present stage, on the most effective utilisation of existing facilities and a

gradual improvement of existing practices.

The fishing industries of East Pakistan work under very peculiar conditions

with regard to natural resources, fish marketing and consumption. Consequently,

it will not be proper to copy arrangements of other countries, however good these

schemes may be where they function, to 3olve the existing problems. Any scheme

for East Pakistan fisheries must be tailored to the special conditions of the

country.
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There is no real fish surplus in East Pakistan because the consumer's need

for fish in the diet is translated into a fairly effective retail demand at

reasonably acceptable prices; however, the development of a confident and profit¬

able fishing industry is inhibited by the conspicuous lack of co-ordinated fish

transport. This is more due to lack of initiative within the fishing industry

than to the absence of facilities or opportunities for creating facilities. It

is fortunate, therefore, that these problems are of such a nature that their

solution could be dealt with within the present administrative and organisational

setting of the country.

The most important observations about transport can be summarised as follows;-

(a) A Government-owned railway service (E.B.R.) operates along two systems employ¬

ing different track gauges. One with one metre gauge extends from Chittagong

as far as the northern limits of hymensingh and sylhet, with branch terminals at

Dacca, Chandpur and Noakhali. The other with normal gauge covers the western

districts of the country and runs roughly north and south through Khulna, Kushtia,

Pabna, Rajshahi, Bogea, Rangpur and Dinajpur. pig, 53.

(b) Road facilities are extremely limited, but a reasonably good road extends from

Chhatak to Sylhet, and the road between Cox's Bazar and Chittagong is also service¬

able.

(c) Deltaic conditions and a vast network of navigable inland waterways provide a

unique opportunity for the organisation of water-borne traffic. Rivers and canals

in the estuaiine area and the main inland rivers are navigable by craft drawing up

to 6 feet, vhile the main waterways of the East iVlymensin^i and Sylhet district can

cany craft drawing up to 4 feet, throughout the year.

The Joint Companies' steamer service operates along most of the main navigable

highways. There are many craft of all types engaged in a considerable traffic for



passengers and various types of cargo# There is a well-organised motorboat

service between Sunamganj and Bhairab Bazar. A steamship service operates between

Cox's Bazar and Chittagong. A fairly heavy traffic in dried fish in bulk or

packed in jute bags is carried on by sampans between Dubla Island and Chittagong

where dried fish appear to be the form in which the consumer wants the fish

presented.

These facilities even with their limitations, are incompletely utilised for

fish traffic. It is impractical to negotiate with large numbers of fishing

operatives because of their high degree cf illiteracy and lack cf experience with

commercial operations of this kind. This has deterred the railway and the steam¬

ship companies from negotiations which might have secured fuller use of existing

facilities and even better services, adapted to the needs of the industry. Some

fishing centres are adjacent to markets aid/or the regular transport services, but

even here the transport problem constantly arises. Many other centres, however,

are remote from both markets and regular services, but no organised efforts have

been made to link these centres with feeder lines to steamship and railway stations.

The absence of adequate privately-owned transport facilities designed to overcome

this difficulty may be ascribed to various factors. The producers themselves have

not sufficient resources and have no collective or co-operative organisation to

represent them and be their spokesman. Distribution is geared to the restricted

operations cf certain dealers, who take advantage of the feeling of inferiority

and illiteracy cf their counterparts and maintain a tight control over the purchase

of catches and exclude any external interests which, under freer corditions, might

enter this field and transport catches to other markets.

In the inlanl areas fish traffic flows mainly through certain main markets

which are strategically placed in relation to rail and steamship services.



Goalundo is one of the most important centres by virtue of its steamship and

railway stations. Munshigan j is an important landing point and market which

consigns by river steamers to Goalundo. Narsingdi handles a fairly large rail

transport of f iah to Dacca, Mymensingh and chittagong. chandpur is a large dis¬

tribution centre connected by rail with Dacca, Chittagong and the north-western

districts. Dacca is a large open market which attracts fairly heavy consignments

of fish in addition to local supplies obtained by local contractors. Dacca

merchants, however, also export to other areas by railway and steamer. Pig. 53 •

Generally speaking, the rail facilities from Chittagong and Dacca and from

Goalundo and Kushtia to the northern districts are fairly good, but the movement

of fish supplies in that direction lacks co-ordination and is a bit haphazard with

the result that supplies are irregular ani inadequate and subject to considerable

delay. In the estuarine area the situation is even worse, owing to the absence of

facilities for linking the fishing centres with the very few railway ani steamer

stations. Most urgent problems in this respect occur in the Khulna district,

where the withdrawal of merchants following the cessation of trade with Calcutta

has virtually brought fishing operations to a standstill. In Bakarganj, the

southernmost stop for the steamer service is now at Patuakhali. Iliahagh&t is a

very important centre far handling hilsa and has adequate steamship services.

In these estuarine areas particularly the problem of transport is intimately

bound up with that of finding alternative outlets of supplies, which were tradition¬

ally consigned to Calcutta, Important links have been severed and the fisherman

are virtually cut off from facilities for the movement of fish supplies.

In the coastal area the well-established dried fish trade appears to have

organised transport facilities which are adequate for the time being.

Harbour and landing facilities in the uhoie area are founi to be negligible



and nearly all landings are carried out by unloading directly on the foreshore.1
When caught, the fish are dumped in a heap at the bottom of the boat, covered

only by a removable deck of vsooden boards or bamboo, and as the first caught fish

may have been 24 hours out of water when landed, they may have already started to

decompose. The fish are landed directly on the beach. They are taken ashore in

baskets, each containing approximately 50 lbs. (23 kg.), rinsed in the sea water

and dumped on mats in or outside the drying yards. The land crew then takes over,

sorts the catch and prepares it for drying. The drying methods are inferior and
2

can, without increased cost, be improved considerably.

Most of the fi^i catches in East Pakistan lend themselves to marketing as

fresh and this product form is also the preference of a great majority of the people.

Although most people eat fish and desire to have a regular and plentiful supply of

it, most markets are under-supplied, especially in more remote districts of the

north-west in the East wing.

practically all the dried fish supplies are sold and consumed in the Ghittagong

district. The demand is strongest in the south-eastern district, in the Chittagong

hill tracts, the north-eastern districts of Sylhet and, to some extent, in the

north-western districts, and appears to have grown from the scarcity of fresh fish.

The present demand situation indicates clearly that there is no real reason to

develop any other product forms such as smoked, canned or frozen fish in East or

West Pakistan. The present fish production should be made available simply in a

fresh or dried state. As regards cold storage and freezing of fish, it is to be

emphasized that deep freezing is much too costly to be contemplated at present and

long-term cold storage cannot be undertaken without it. Icing is perfectly adequate

for the storage and transport of fish under improved transport conditions.

1. supra p. 53.
2 SU£>ra p. 281.
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A Government Pilot Scheme undertakes the production of shark liver oil, shark

fins, bladders, fish meal and. fish fertilisers. This is a very small industry

■which it would be unwise to expand at present, as Government enterprise. Plans

for fish meal manufacture and canning should certainly be postponed until the

organisation of the industry is much further advanced. Dried fish unfit for food

should be used for animal feeding stuffs by processing through mechanical grinders

which are available in Pakistan. In fact, on the Makran coast camels and donkeys

even today subsist on dry fish. The Greeks who visited this coast during the

invasion in India named the people car this coast as ' Ichthyophag* or fish-eaters.

The following is a survey of various characteristic features of tire supply

situation in some centres of East Pakistan.

Dacca is the largest consumer market, where the demand for good quality fish is very

strong. Although the practices by which fish changes hands makes it extremely

difficult to extract reliable information on quantities and values, etc., it appears

that this market can be c nsideraKLy expanded.

pish are landed direct from carrier vessels, which collect their catche3 from

the fishing craft. The carriers are engaged by fish merchants who also sell the

fish at auction and appear to enjoy control of both the collection and fishing

operations. The impression gained was that two merchants, representing groups of

fishmongers, enjoyed exclusive control of the market.

The fish observed v»as cf an exceptionally good quality, including same very

fine hilsa and carp3. The catches, however, arc landed directly onto the dirty

ground* The retail market is somewhat better, and contains elevated stalls and

arrangements for spraying the fish with water while exposed for sale. Many of the

smaller retailers, however, and these appear to consist of anyone wishing to enter

the trade, were seen to be squatting on the floor between the stalls and in the

1 This was observed by the writer vhen she visited East Pakistan in 1963*
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passages j via ere their wes were exposed to considerable contamination.

pabna is a potential source of supply for the north-west districts but, so for

its am. supplies, deriving from the Ganges and the Jamuna rivers, are inadequate

for its own requirements. The laaxket handles poor quality fish under very dirty

conditions. Good quality fish are thrown on to tiie dirty ground and exposed to

the sun. Ice is used only sparingly by the fishermen and the merchants, in spite

of the proximity cf an ice factory which has supplies available. Fish for con¬

signment are packed in filthy boxes and stacked in the sun while waiting for the

shuttle train service.

Ra.ishahi district is a deficit area supplied from the Ra^ahahi and Pabna fisheries

and to a mailer extent from Dacca, Mymensingh and sylhet.

There is only one ice factory here with a capacity of same 3 tons a clay and

which only works during the summer.

Fingerlings are oau^rt in the Ganges which runs throu^p the district, but

although initially intended for sale to fish farms, large quantities of these

fingerlings are eatan to relieve tiie shortage of food, vhich results in diminishing

returns from the fish farms.

Chandpur is a very large fishing centre, but there is virtually no organised trade.

Wholesalers operate at the packing station and sell to retailers across the street.

The ihree ice factories are obsolete and costiy to run.

Goalundo is the only place where there is an active fish dealers* co-operative and

want improveraenta in the form of landing pontoons and a packing shed. The co¬

operative owns its own ice factory. The members here are not allowed licences to

export to Calcutta.

Iliahagfaat is one of the main centres of the hilsa fishery. Much of the hilsa is

salted and sold to Chittagang, A comparatively large fisherman* s co-operative has
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been organised. The management of the co-operative buys from tlie fishermen and

sells to the merchants, tart the profits do not appear to be passed bads to the

fishermen in any form.

Marketing. Fresh fish marketing seems to be in the hands of a number of dealers

who divide the market amongst themselves and regulate supplies accordingly. The

operations of the dealers tend to be restrictive, ixiainly because they are incapable

of analysing trading risks or of utilizing trading opportunities.

In the north-west deficit areas of Pabna, Bogra, Rangpur and Binajpur there

are too few merchants. These are mainly agents for fish buyers in the Dacca,

Goalundo card other districts, from dum supplies are irregular, uncertain and

invariably inadequate. The fishermen have neither the capacity nor the opportunity

to negotiate equitable prices.

The movement at fish is illogical. Munahiganj for example, sends fish to

Goalundo, virile Goalundo is sending fish bade along the same route to Dacca. Much

of the confusion is due to poor marketing information.

Tire quality of fresh fish landed is gene rally good, but tire packaging of fish

is inadequate; boxes are dirty and re-used without proper cleaning. Too little

ice is used and boxes are packed very tightly, resulting in cnishing. Besides,

the ice is not crushed properly which has sharp corners and tire fish get punctured.

Ice crashers at packing centres will go a long way in reducing the blocks into fine

pieces which will not injure the fish. packing in most places is carried on in

tire open air under a biasing sun, virile boxes stacked for consignment are similarly

exposed.

For dried fish there is a well established trade centred at Chittagong. The

trade sIjows more stability and organisation than elsewhere in the industry.

Chittagcng merchants finance the expeditions, purchase supplies under contract and



maintain a ti^it control over the marketing. As a result, the fishermen enjoy

a measure of comparative prosperity based on secure earnings, vhile the curing

groups are similarly secure in their employment.

West Pakistan

Conditions in West Pakistan are similar to those in the East.

No jetties or harbours exist, except for the one at Karachi, and boats land

the fish directly on the beach. There is no shed for the fishermen or any other

facility to store fish. In inland waters also no separate jetty for fish exists,

the fish is landed directly on the bank.

In this wing some fish is transported on the railway packed in boxes in brake

vans. Although refrigerated compartments are provided in the mail and express

trains, no separate compartment for fish is provided. Transport of fish in the

town or from the landing centres is done by the open trucks, horse driven carts,

cycles and even by camels vhere roads do not exist.

The main difference between the two wings of Pakistan is that fish being more

in demand in the East, goes long distances, maybe in inadequate quantity, to the

deficient areas. In the west wing local demands are 3mall and the neighbourhood

itself can satisfy the market.

Marketing of fish is in a very primitive condition. In the interior cities

of west Pakistan, platforms are provided by the municipal authorities for the fiai

dealer, but in the small towns, there is no such arrangement. Generally, the

sellers here squat on the ground with the baskets and mats and fish is sold in the

open spaces available to them.

The markets at Karachi are the best in Pakistan, especially the Empress Market
1

in Saddar. The stalls are tiled and have cutting and gutting platforms. As

1 Ahmed, N., 1962, pish Markets of East Pakistan and the question of their
improvement, p. 3.



there are no storing facilities the fish are sold only for a few hours in the

morning and the leftover is sent to the curing yards.

In order to improve marketing, sixteen fish stalls have been constructed in

Karachi. Each stall is provided with a locally fabricated refrigerated cabinet

which has a glass display front and two drawers to store fish. Two refrigerated

cold storages, one of 10-ton in the city and the other in a fishing village have

been installed for supplying fresh fish to these stalls. If this experiment

proves successful it is planned that such arrangements for improving marketing of

fish will be made in other tovra3 of Pakistan.

Excepting Karachi and Lahore and seme other cities of West Pakistan, where

cold storages and ice plaits exist, there are no such facilities at landing centres.

Cold storage for perishables in west Pakistan are attached icstiy to the ice

factories and are utilized for the preservation of potatoes, fruits, etc. j no cold

storage exists for fish, except for the newly installed one at the New Fish Harbour

at Karachi.1
If transport and landing arrangements are improved, it will be of critical

importance for vholesalers and retailers to be ready to take advantage cf more

regular supplies, landed in better condition, at strategic marketing or distribut¬

ing centres.

There is evidence that much fidh is landed in good condition especially in the

inland fidberiea. Consumers will get better quality fish if these catches are

protected from the dirty ground, from the hot sun after landing and if tln^ are

transported from the landing stage to the recoil ised selling point as quickly as

possible.

The main thing is to take advantage of the interest which will undoubtedly be

evinced in the improved transport and landing facilities. It is fairly certain

1 FAO Report No. 308, Report to the Government of Pakistan on Refrigeration of
Agricultural Products, Rome, 1953»
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that the introduction of carrier launches and pontoon landing stages in East

Pakistan, for example, would create a powerful impression of the Government's

determination to give effective support to the industry# That would, therefore,

be -toe time to introduce a few small improvements like fish sheds for handling and

the selling of fish; cleanliness should be stressed, vhen the response would be

likely to be most effective. Moreover, the prospect of more regular supplies and

of more accessible retail markets should provide the incentive for individual

merchants and retailers to invest more effort, more care, and possibly more capital

in their own share of the trade. This incentive is the critical factor.

Generally speaking, the Government should concentrate on the provision or

improvement of certain essential physical facilities and on fostering the awareness

of profitable trading opportunities which would encourage the operatives to improve

their own efforts and organisation to a level at which the Government can seriously

contemplate a more comprehensive miketing policy.

The production Problem. The fisherman's decision to engage in production is

governed by laws of probability and chance. In estuarine fishing, the movement

of fish can sometimes be observed, or in any event soon becomes common knowledge in

the fishing conraunity. in these circumstances, a fisherman is reasonably assured

of a catch, a catch which may be good or bad, but, over a short period of time, is

nevertheless roughly proportioned to the fishing effort expended and the suit¬

ability of the gear used. In the long-texm, diminishing returns are reflected in

falling catch rates, although total catch may be well-maintained. The variation

in the hilsa catch of East Pakistan over the years shows a rather steady annual

production which is in no way correlated with the number of men and nets engaged in

the hilsa fishery as shown by the falling catch rate,"3"

1 Ahmed, Nazir, 195k, Hilsa Fishery of East Bengal, Journal Asiatic Society,
Science, Vol. XX, No. 1, 195k.
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With the demersal fisheries, chance pleys a larger part, and the long-term

domraarcL trend in catch rates, as experienced by trawlers, is even more serious.

The fish may or may not be located. On occasions, they are unavailable in their

normal grounds, and the fisherman is forced to return to port with at best a light

catch. In the long run, the anticipation of good average catches may keep

fishermen in the demersal fishery, but a run of bad seasons or unsuccessful

expeditions will act as a strong deterrent to further investment. A.s chance is

a larger factor in the demersal fisheries than in the shoreface and estuarine

fisheries, the rewards, too, should be ca<snensurately greater. The fact that in

general they are not, is due to the comparative immobility of capital in this

sector of the fisheries with consequent over-capacdiy in the industry when the

availability of fish i3 less. When the industry encounters economic difficulties,

it is virtually impossible for, say, the owner of a trawler vessel, to sell out at

anything but a substantial loss of capital. His assets are too specific. An

estuarine fisherman, on the other hand, not only has less capital tied up, but also

his boat and gear are usually more adaptable to a wider range of fishing operations.

This is reflected in the profitability of the two classes of fishing.

With pelagic fishing, the production problem becomes substantially more com¬

plex. pelagic are even more irregular in their occurrence, migrations and

availability to fishermen than are demersal fish. This is one of the most cogent

economic reasons for the tardy development of the pelagic fisheries in Pakistan.

It is also one reason for the comparatively low level of exploitation of pelagic

fisheries not only in Pakistan, but also in other parts of the world.

The fisherman, perhaps more than any other entrepreneur engaged in a primary

industry, has to make a lumber of complex simultaneous decisions before engaging in

a specific fishery. He may not think consciously about his technical-economic
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problems, but they nevertheless guide his every action. The market image, as

determined by current price constellations, tells him which first-order species

he should seek. Also, if it is likely that second-order species will be caught

as joint products, he considers the effect that these may be expected to have on

sale volumes and market prices of his first order catch. On the technical side,

his fishing gear inform him of the possibility of concentrations of the first-order

species and also the depth, bottom conditions, distance from port and nearest shelter,

the likelihood cf damage to Ms fishing gear, and the probable degree of success in

his fishing. The distance to the fishing ground is a very important cost factor,

for it determines not only the operating costs, but also, through the time Yhich

can be spent on a distant fishing ground, the catdi and fish receipts, Rarely

does the fisherman attempt considered rational answers to these problems. His

responses are usually determined by a combination of fishing lore, past experience

and habit. It is here, -that technical and economic advice by co-operatives and

Governmental agencies is desirable, for fishermen tend to get into a set pattern

of operation 'which is insensitive to charging conditions.

The total annual production of marine fish in Kast Pakistan was 44,523.00 tons

in 1965, valued at about Rs. 22,000,0(X). The composition of the catch is given in

the Table.Table 33
Composition of Catch in Kast Pakistan

English Name
Name of gxah
Zoological Name Local Name

PftoC-

per fan
% of Total
Production

Smooth-backed herring
Anchovies
Prawn
Shad
Bombay Duck
Paiisfret
Ribbon fish
Shark
Indian Salmon
Cock-up
Miscellaneous

Clupeid spp.
Engraulia spp.
penevra & Metspaeneus
Hilsa ilisha
Harpodon nehereus
Stromateus
Trichiurus
Oorcharidae &Prisfcidae
Polynamus
Lates calcarlfer

Patra
Phyasa
Chingri
Hilsa
Lotia
Rupchanda
Chhuri
Hungar
Lakua
Bhetki

.. hil

. hit
- "1
.. 751

.. Ib<>*
is*#

>- ibb

796
„ I fee

20.0
20.0
15.0
11.0
10 .0
5.0
5.0
5.0
2.2
0.8
6.0

Sources Central Fisheries Department, Govt, of Pakistan.
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The zonal distribution of this catch may be seen in the Table. (3±)
Table 34 - Percent of Total Landings by Fishing Grounds in Bast Pakistan

Name of Fish Sonadia j.

Cb

1 Mahesh-Khali
rtpoo

if
§ &-

U
&
P OtherCentres

ofKhulna Hatiya
aooq

§*16
P* (a

1 CharFashan
0000

1 f ^P <6
H Cfl

Bhetki 5.0 - 5.0 10.0 5.0 5.0 2.0 3.0 - 30.0 35.0

Chhuri 40.0 2.0 16.0 35.0 - 1.0 2.0 2.0 2.0

Chingri 2.0 - 3.0 13.0 - 22.0 3.0 5.0 20.0 2.0 30.0

Fatra 25.0 m 15.0 50.0 - - 10.0 - -

Hilsa 2.0 - 2.0 10.0 11.0 5.0 2.0 3.0 25.0 40.0

Hungar 15.0 - 40.0 15.0 5.0 • - 10.0 - 15.0

Lotia 30.0 - 20.0 30.0 20.0 - - - - - -

Lakua 2.0 75.0 - 5.0 3.0 urn - - 15.0 -

Phyasa 30.0 - 5.0 5.0 35.0 - 2.0 2.0 10 .0 5.0 6.0

Rupchanda 75.0 - - - 25.0 - - - - - -

Miscellaneous 5.0 - 10.0 14.0 10.0 34.0 2.0 10.0 5.0 10 .0 20.0

Total 21.40 1.64 6.41 12.63 24.36 4.32 1.50 2.20 7.90 5.31 12.33

Source: central Fisheries Department, Govt, of Pakistan.

It will be seen from Table 33 that fish of good commercial and table value constitute

49 per cent, while the remaining 51 per cent, have very little, if any, commercial

value and should, for all practical purposes, be grouped as scrap. From the same

Table it will also be seen that fish such as Fatra, phyasa and Chhuri which do not

have any market in West Pakistan and are utilized for the production of fish meal,

fetch good prices in East Pakistan. This is possibly due to the shortage of fish

simply in East Pakistan. This also suggests the possibility of these fish being
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sent to East Pakistan from the West wing for consumption purposes, if it can

economically he done. It will also be seen from the composition of the catch

that mackerel and tuna are significantly absent. This, however, is no indication

that these fish are not present in the marine waters of East Pakistan coast. It

is just possible that the waters where these fish appear are not yet exploited.

Prom Table 34 it can be gathered that fishery is of diffuse nature and the

catch is landed at centres scattered all along the coast. This situation creates

problems cf transporting the catch to consuming and processing centres.

The annual production of fish on the coast of Karachi and former Sind was

67*000 tons in 1964 valued at nearly Rs. 24,000,000. Of this over 85.0 per cent,

is caught in nets and the remainder by hooks and lines. Production by species,

places and their disposal in the Karachi Area aire given in Tables 3 5 and 36.
Table 33 Annual Periods 1964

Survey of Marine Fisheries of Pakistan Catch <g- Disposition. Country: Pakistan
Province: Karachi &

Weight Used; Metric torn. Fozmer Sind.

Group of
Species

1. .CATCH
Landing on
round fresh
f/e^itbasis

2. ESTIMATE DISPOSITION OF CATCH
3h terms of round fresh wevht basis he. weight when causht

3. OFFAL
For

Reduc¬
tion

For Fresh
Marketing

For
?reezing

For
Curing

For
Canning

Far
Reduction

Rx-Otter
Bxrpoees,

A b C D E F G I

Total 66,995.55 19,657.35 6,569.58 29,304.40 373.92 2,732.23 693.00 7,665.07

- 2,732.23 -

1. Salmon, trouts
and similar
species 334.65 217.01 - 94.74

2. Teleo3tean
Flat fishes... 72.07 72.07 "* *•

3. Cod, Hake, hach
dock and simi¬
lar species... - - -

4. Iferring, sardine
& sim. species 9,355.89 1,545.05 - 3,565.61

5. Itna, txue mackerels
& sim. species 7,134.20 2,624.00 - 3,595.20

6. Other marine tateos-
teans (parches,
orckers basses efcc)L8,881.28 11,714.76 251.43 5,911.10

7» >&asmobranches
piadcsSkates&^15,332.81 495.46 - 13,405.35

8* crustaceans 15,884.65 2,989.00 6,318.15 2,732.40 373.92
a.Marine Prassns

b.Lobsters....
c.craw Fish...
d.Crabs.......

Source: Port, of Pakistan Marine Fisheries Dept. (Survey & Statistics Sect.)

22.90

1,513.00

915.00

1,003.99
693.00 739.00

3,471.18
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Table 36

Percent, of Total Landings by Fishing Villages

Villages Percentage

Karachi 33

Bhit 3.85

Baba 2.8

Adamabad 2.25

Shamspir 3.20

Buleji 8.25

Bunglow 13.65

Garrison 2.8

Bhit (Khori) 3.05

Manjhar 1.65

G-izri 0.75

Ibrahim ECyderi 14.15

Rehri 10.6

Perch, crustaceans, elasmobranchs, clupeid and mackerels form the five major

fisheries in order of decreasing importance as to the quantity landed. Perch

represents 27.0 » crustaceans 23.0, elasmobranch 22.0, clupeid 13.0 and mackerel

10.0 per cent, of the total annual production.

The annual catch on the Makran coast was 21,000 tons in 1964-. Of this roughly

40 per cent, is brought in by hooks and lines and the rest by various types of nets.

Production of fish by species and their disposal is given in Table37.



Table37

SurveyofMarineFisheriesofPakistan.Catch&Disposition.
WeightUsed:MetricTons.

AnnualPeriod:1964 Country:Pakistan Province:MekranCoast.

Groupofspecies

1.CATCH i.e. Landingon RoundFresh WeightBasis

2

lhtermsd
.ESTIMATEDISPOSITION( roundfbeshweightbasisi

)FCATCH .e.wefehbwheneaudt
3.OFFAL for reduc¬ tion

ForFresh Marketing
For Freez¬ ing

For Curing

For Cann¬ ing

For Reduc¬ tion

For other purposes

h

5?

Q

i

,„.F

Q

H

I

Total
1.salmon,troutsandsimilar species...................

2.Teleosteanflatfishes..... 3.Cod,hake,haddockand similarspecies...........
4.Herring,sardineand similarspecies...........

5.Tuna,truemackerelsand similarspecies...........
6.Othermarineteleosteans (perches,crokera,bassesetc).

7.Elasmobranchs(sharks, skatesandrays)..........
8.crustaceans a.Marineprawns.......... b.Lobsters c.Crawfish.............. d.Crabs..................

20*616.003.331.00113.0015.146.00- 1,453.00 660.00 292.00 7,510.00 3,900.00 6,627.00 160.00 14.00

384.00 200.00 133.00 2,232.00 328.00 32.00 22.0099.00 14.00

853.00 460.00 126.00 4,220.00 3,285.00 6,200.00

2,,026.qq, 214.00 mm
33.00 1,058.00 287.00 395.00 39.00

Source:Govt,ofPakistan,MarineFisheriesDepartment(Survey&Statisticssection).
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Wide variations in the catch exist in different localities, seasons as well as in

species. Table 38.
Table 38

Seasonal Variations of Catch

Species of Pish
Landings in Different seasons

Katti
Mid.Augs-2vlid.Nov.

Siaro
Mid.ivOV.-Mid .Feh

Charo
Mid.Feb.-End May

Unaro
June-Mid.Aug.

Sharks 3% ?>.% 1.75s ;
Drums or croakers % W Wo 1.39s

Catfish W> % Wo 1#75S

Mackerel Wo % l.Wo Wo

Leather Jacket Wo Wo uw> Wo

Skate and ray 2.% 3.5£ 1.89? Wo

Variations of this kind are characteristic of the fishery and have considerable

effects on price, local consumption and trade.

Although in the absence of any reliable data regarding production by units of

time, area, the number of craft and gear, the number of fishermen, it is not poss¬

ible to measure accurately the amount of effort employed on the coasts of Pakistan

and the production per unit effort, but when roughly calculated it appears that the

production for the amount of effort employed is low as compared to similar figures

in other countries.

Social Organisation. In almost all phases of the estuarine and pelagic fisheries

as well as in some branches cf the demersal fisheries, it is customary for fisher¬

men to engige in fishing as a counion venture. In effect, boat and fishing gear

owners and individual crewmen enter into each fishing venture as risk partners.

Crewmen may receive "wages" but this is generally considered a subvention before



their share of the profits matures.

By tradition and convention the gross receipts from the catch are apportioned

between ' the boat* and the crew, vdth the skipper, even if the owner of the vessel,

considered as a member of the crew. The most common proportion for 'the boat' is

one-half of income, although in some areas it may be as low as one-third. This

share of income is used to cover overhead expenses, capital charges, fuel, purchase

of ice and bait, fishing gear replacement, vessel maintenance and victualling as

well as all otter costs incurred incident ly to earning the income.

The skipper, naturally, deducts from the crewman's share any amounts that have

been advanced. If fishing has been poor, a fisheman may well be indebted to the

owner on this score. There is, however, a strong sense of social obligation for

any man to work out his debts. This effectively ties many crewmen to particular

vessels.

In East Pakistan, the number of owner-operators #10 work alone as single units

is negligible. In outfits which are operated by the crew, the owner generally has

a share in the operations even if, only to supervise their work. The owner

invariably makes advances to the crew against share or fixed wages. Under such

circumstances an arrangement is made by which the fish must be sold to the owner

or his agents. This state cf affairs is far from satisfactory, for they cannot

demand high prices for their catch, consequently their earnings are vexy meagre.

Not infrequently the crew are employed on a wage basis. Such crew are pro¬

vided with gear. The owners cf boats and gear engage their agents to assemble

parties cf fishermen, eurers and others, the workers cf the parties are engaged on

wage basis whilst the agents are contracted to take the catch to the owners cf boats

and gear for sale on an agreed basis. The owners supply food and advance money.

The wages normally do not exceed Rs. 50 - 60 per month.
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The Table below
Table 39

Share of Various Hands in the Industry

Owner of Unit ft* # ft ft* • ft ft ft 16.6 per cent.

Fishermen ft ft ft ft ft ft ft ft ft ft 28.8 »• « |

Government ft# # ft ft ft ft ft ft • 1.7 ft W

Honey Lenders 27.0 ft w

Traders 25.9 H ft |

shows the share of the var? ous hands involved in the industry. it will be seen

that the money lenders and traders lift the major share. The shares of the money

lenders and the traders do not flow back into the industry. From out of his share

the primary producer cannot afford any investment for the development of the

industry. Poverty is handed dam from father to son and it has become chronic.

The fisher-folk being illiterate, backward and superstitious blame fate for their

misfortunes and bear the hardships with patience and fortitude. They are, however,

strong and healthy and go out fishing in spite of inclement weather and many other

hazards. In fact, the fisherman is a very great natural resource and his proper

utilisation should receive immediate attention.

On the Makran coast too similar conditions prevail. Nets are usually ovned

by the operator and are made by him car at his cost. Boats are made on the order

of a prospective owner, #10 finances the construction from his own savings or from

borrowed money.

Capital (for capital equipment or operating costs) may be provided by one man

(the ovmer) or his family, or may be borrowed. It may be borrowed from agents in

the fish market or from private persons, but not from banks. The agents generally



attach special clauses to the loan agreements requiring the fishermen to sell

their catch to or through thesa. The charge for loan is not in the fears of any

fixed rate cf interest; instead the borrower is paid 20 to 30 per cent, less

than the prevalent market prices for his catch.

The earnings, after paying state Royalties (dahyak or duty 10$) ar*l meeting

market and similar charges are divided into shares which include proportions for

the boat and gear, equal share for the fishermen and a greater share (often one

arid a half times that cf each fisherraan) for the leader. where money is borrowed

for the acquisition of capital equipment or for operating costs the financial

charges are met from the gross earnings, not out of the shares allotted to the

borrower. The aliare allotted to the boat and gear varies with type of fishing,

according to the cost of equipment. The disbursement of the earnings may be made

on the spot or after each month as arranged at the beginning cf the fishing season.

The gross landing of a gill-net of average size during one season is said to

be between If),000 to 12,500 pounds. It is also known that a fisherman working on

a share basis earns anywhere from Rs. 500 to 550 during a year. This income is

very low and barely enough for the fisherman and his family to subsist on.

The crew are fairly stable, although the personnel do change during a season.

This is made possible by the relative lack of specialisation and by the system of

disbursement of earnings.

On the Karachi and former Sind coast too, the fishermen community is not

economically well off. The fishermen are generally engaged in fishing far nine

and a half months and far the remaining two and a half months of monsoon remain

idle and mostly out cf job. Ibrahim iiyderi and Rehxi fisherman, however, conduct

some fishing in the protected waters of the Koraagi creek during these months also.

Most of the fishermen are heavily indebted and live from hand to mouth. Their
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problems comprise of fishing implements, proper sale of their produce, provision

of credits and social welfare.

About 65 per cent, of the boats on the coast are owned by the fishermen.

These boats with the exception of only a few are, however, mortgaged to money

lenders. The remaining boats belong to the money lenders. The number of the

boats and gear employed at present as compared to manpower available is inadequate.

One of every seven adult fishermen possesses a boat and one in every four a net,

that too of a small size. The rest of the fishermen serve as labourers with the

beat owners and several of them are usually unemployed.

On the average a labourer earns Rs. 50 to 60 per month and a fisherman owning

a boat Rs. 300 to 150 monthly. The earning capacity cf the fishermen engaged in

petty fish trade is Rs. 150 to 300 per month, while the earnings of a few handful

of capitalists is several hundred thousands per annum. At all stages the sale of

fish is done by these capitalists, who are commission agents as well as fish

traders. The distribution of the earnings amongst various hands involved is as

followss-

Auction
Commission

Rent cf stalls,
transport,

etc.

Netowners'
share

Boatowners'
share

Fishermen's
share as

labourers

6.2^2 1.25$ 46$ 11.e$ 34.7$

The above unbalanced distribution of wealth speaks of an unhealthy economic

organisation in the fisheries industry.

The economic problems of the fishermen of the whole cf Pakistan, like those of

the petty artisans and small farmers, concern his methods of production, purchase

of domestic and production requisites, provision of credit and the sale cf his

produce. The craft, gear and other equipment which he uses are primitive,
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inefficient and wasteful. The middleman to whom, in many cases, his catch is

sold in advance, generally supply him with his domestic and production require¬

ments, and with other credit accommodation which he needs. He is, -therefore,

compelled by the circumstances of trade and living to buy dear and sell cheap and

thus he sinks irretrievably into debt. Belonging to an economically and socially

backward community, ignorant and ill-educated, he has generally neither the will

nor the means of organising himself for self-caancipation.

As described above, boat owners are sometimes skippers also, but in the

operation of the larger vessels and the recent introduction of trawlers, "armchair

owners" are sometimes met with. These owners are neither retired, elderly fisher¬

men, nor younger men with some special skill or qualification in a fishing port.

Examples of the social stratification, noted by the writer during the research are;

leading businessmen cf the country, bank managers, etc. It seems self-evident

that these csmershipe developed because of financial interest. .

Conventionally, "armchair owners" employ a master fisherman of long-standing

experience, who is remunerated on a share basis with sometimes a bonus or partner¬

ship arrangements into the bargain.

In the port of Karachi more than in any other fishing centre, economic con¬

centration can take place in the form of partnerships or is possible, in propriet¬

ary companies. In these cases several fishing boats can come under the control of

a singLe organisation. This linking together of vessels and fishermen in

partnership can often have important economic consequences, especially in the

pelagic and demersal fisheries. Many species of fish -which shoal, like mackerel,

and school shark, are sometimes difficult to locate before the commencement of

fishing. Individual fishermen in free competition try to keep their special know¬

ledge or good fortune in the location of favourable fishing to themselves. Often
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they are able to make several sorties over a number of days following their cwarry

before other boats get an inkling of vhat is happening and join in "to spoil the

fishing". Partnership boats will have no such vested interest, and economies c£

scale are possible with the fleet dispersed in "spotting". Once good fishing is

located, a radio call can bring partner boats to the scene with very beneficial

results on the overall catch.

On the Makran coast even today fishing far "sua" (Sciaena diacanthus) is a

collective operation where from five to ten boats participate, each boat carrying

about 6 to 10 fishermen. This is known as "Aringa or sua catching". Nets of

these boats are joined end to end for encircling schools of fish. Aringa seine

has a leader for each net-boat, and one of these men is in charge of the entire

outfit. But in the writer's opinion this is prevalent mare from habit and gear

availability than for financial and an overall catch gain.

Family partnerships are often found within the members of the 'armchair

owner's' family legally interested in fishing ventures as non-working partners.

Not infrequently, these arrangements can be traced to income tax avoidance devices.

Labour. There are many obstacles in the way of measuring the occupied or employed

fishing population or labour force in the fisheries of Pakistan. This is not merely

a matter of the inadequacy or absence of basic statistical data, the availability

of which is taken for granted in the more advanced countries. The identification,

and hence the enumeration, of the gainfully employed population is a difficult task

where large part3 of the economy are not fully drawn into the money and exchange

systan and where subsistence production is widespread, especially in East Pakistan.

In subsistence fishing in particular, just as in many farming pursuits, the demands

on labour vary greatly with the seasons. Labour vtfiich appears to be idle during

one season may be indispensable at times of peak fishing seasons. There is thus
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a large element cf part-time or seasonal employment just lik© in agriculture

which complicates the definition and measurement cf the anployed labour force.

The important contributions to economic activities by wives and children, again

often on a part-time or discontinuous basis, raise further difficulties if one

attempts to define employment meaningfully.

It has been pointed out that labour required far fisheries like fanning

operations varies markedly from one time of year to another. Labour which seems

to be performing no economic function during some months may in effect be supplying

the service of availability; a machine is not necessarily redundant if it is not

used in production all the time. Fisheries production in soma cases may be

greatly reduced if the necessazy supply is not on hand in times cf peak demand for

labour. It may, of course, be true that an economic system in which fishery

relies on a pool of partly-employed labour is less productive than one in which it

uses the available labour regularly throughout the year. But it is nevertheless

the most economically efficient system in Pakistan's circumstances, particularly

since there are few alternative opportunities for the employment of labour. In

the complex economic and social structure of Pakistan it becomes difficult to

appreciate the economic contribution that an apparently idb or redundant individual

is making to the family or community of which he is a member.

Statistics of the occupational composition of the labour force are meaningful

and useful in economies in which labour is specialised. In these economies the

worker is engaged full-time in his listed occupation, and also he does not normally

change from one occupation to another. However, the meaning and economic

significance of occupational statistics are much affected when occupational

specialisation is imperfect and whan, large numbers of people can and do move easily

from one type of activity to another. The imperfect specialisation of labour and,
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perhaps to a lesser extent, the greater occupational fluidity of labour in Pakistan,

greatly affect the meaning and significance of occupational statistics#

The weakness of audi statistics is apparent when one considers that in

Pakistan many of the so-called fishermen spend a large part of their time in small-

scale transport, porterage and trade both during the fishing season and much more

so outside the season# Members of the fisherman's family, including children,

may also be engaged in trade intermittently or continually during the year, virile

also at times helping in the fishing activities. Xet almost inevitably, if an

occupational census were taken, the so-called fishermen would be listed as fisher¬

men# The subsidiary activities, which are significant in total are left out.

Moreover, tlie trading activities of children and of many wives are not likely to

find their way into the statistical tabulations#

The fluidity of labour between certain occupations arises largely from the

fact that only a low level of skill and of capital is required in these occupations

in Pakistan. People can generally move with little sacrifice and difficulty

within a wide range of occupations in accordance with changes in prospective net

advantages. These activities include small-scale trading, the supply of the less-

mechanised forms of transport service, and the provision of personal services

generally# The ease cf entry into even wholesale trading in fish, the movement

of individuals between a number of different activities and the participation of

fishermen in trade are all included#

There are some 35»2p3 fidrermen owning boats in the country, or 14 per cent,

of the total labour force in the marine fisheries of Pakistan. The number cf

fishermen working for hire is also substantial#

pishing labour is broadly classified as full time workers engaged or spends

90 per cent# of his time in the fishing profession, part tine fishermen who spend
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between 30 per cent, to 90 per cent, in the fishing industry and occasional work-

ers who spend 30 per cent, or less of his time in this activity. A special

category of the latter is "seasonal" fishermen, who come to the coasts and settle

there only during the f ishing season. Such labour i3 migratory in that it comes

fzxxn another district or province. Table 40.

Table 40 -Zonal Distribution of Fishermen's Population for the Year 1964

Total Full-time Part-time Occasional

Pakistan 8.48.507 5.Q6,?56 1,61,856

(i) East Pakistan 7.55.8Q? 2.12,245 2.66.070 1.57.494

Marine 1,82,393 1,23,693 55,692 3,008

Inland 3,53,41c 1,88,552 2,10,378 1,54,486

(ii) West Pakistan 1.12.698 67.450 lfit886 4,362

Karachi and Sind coast 50,898 30,600 18,668 1,630

Inland 44,000 27,232 14,458 2,310

Mekran Coast 17,800 9,618 7,76o 422

Source; Govt, of Pakistan, Marine Fisheries Dept. (survey & statistics Sect.)

A similar set up is found in the other primary pursuit of the country, agriculture.

The earnings of the fishermen is on the same level as that of the farmers.

At the outset it may be noted that no systematic data on money wage-rates in the

country have as yet been compiled. The writer has collected much information her¬

self by making trips in the countryside and by talking to fishermen personally.

Payment of wages in kind is quite coimion for all kinds of labour and part of it is

also in the form of meals provided or clothes and tobacco. It is therefore neces¬

sary to impute cash values in order to obtain comparable results. The results

achieved show that the income per head is something in the neighbourhood of Rs. 50

per month for both fishermen and farmers. This undoubtedly is an extremely low
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level cf income#

In view of the highly unfavourable conditions existing in the fishing labour

community the question might arise as to whether efforts are being made to improve

their lot through organised effort# In general, there is little organisation,

mainly due to the overvahe lining pressure exerted by the growth of population,

which is affecting fisheries as well as any other sector of the economy, to which

are added the handicaps of illiteracy, and their scattered locations#

The Co-operative Movement and Pish Marketing#

Co-operation makes very little effective appeal to the desperately poor as

also to the very rich. The one is too weak to successfully evoke any measure of

self-help, the other is too strong economically to need any collective aid# The

fishermen community in Pakistan belong, for the most part, to the former category

and co-operation, on the basis required, has not developed among them yet.

Co-operatives are the means by which the main developmental activities cf the

fisheries can be channelled# one of the important developments in the socio¬

economic organisation of the fishing industry has been the setting up of fisher¬

man' 3 co-operative Societies# Co-operative movement for fishermen endeavours to

strengthen the economic independence of its members by increased production, of fish,

its better distribution and promotion of organised methods of marketing of fish.

It also aims at the promotion of all possible improvements, whether in social

welfare, education and sanitation or at the removal of all disabilities wiiiah

hamper 'the uplift of the standard of living cf fishermen.

First attempts to organise the fishing industry on co-operative lines in

Pakistan began as early as 1950# Although 30 primary co-operatives have been

organised since then, only two of these have actually been working, one at Karachi

and the other at Chittagong. Most of these were credit societies and a few



330,

supplied fishery requisites, but their role in this field on the whole was rather

small. small and inefficient scale of operation, geographical disposition,

inadequacy ef credit, storage, preservation, transport and maiiceting facilities

has favoured the entry of numerous middleman in the industry* Because of their

financial strength, they are providing to the fishing population the bulk of

working capital, consumer goods etc., insisting on the mortgage of their catches.

In the absence of any other marketing systems, the middlemen have monopolised

the marketing of fish wliich has enabled thesn to recover the loans from the pro¬

ceeds of sales. Such loans are invariably given to the fishermen in advance.

Due to this, the fishermen lose the strength of bargaining for reasonable rates

as they are already indebted to them.

The Karachi Fishermen Go-operative Purchase and Sales society had a member¬

ship of 730 but owing to lack of aaa&gaaent it dwindled and was on the verge of

closing whan tire co-operation and Marketing Advisor, the Registrar, Co-operative

Societies and the Director, Central Fisheries Department took keen interest and

the Society has bean revived. Since this revival in 1936, the society has dis¬

tributed nylon twine worth rs. 500,000 in 1956-57 and Rs. 2,500#000 in 1957-58,

and marine diesel engines. Licences have been issued to the Society for the

import of floats, hooks, nylons, and coir ropes and other commodities by the

Government•

At Chit tagong, tire Manoharkhali Fishermen Co-operative Society which was also

defunct for some year's has been revived by the Registrar, Co-operative Societies

of East Pakistan. The Government of East Pakistan lias extended a loan of Rs. 60,000

and tiie central Government has been helping this society by supplying mechanised

fishing and carrier boats and other fishing requirements.

It will be noted from the above that the fishermen if left to themsives will
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not be able to organise themselves into co-operative societies. A planned pro¬

gramme should be launched by the state Authorities and the Government of Pakistan,

to organise these fishermen cormaunities chi co-operative lines. co-operative

societies thus organised should be so prepared as to assist the Government in

implementing fishery development programmes as it is done in Taiwan"'", where the

fishermen's associations are gradually becoming one of the important organisations

in developing the rural economy on the island.

As in agriculture and industry, the first of societies to be started for

fishermen should be a credit co-operative. Two such societies have been formed

on the Makran coast, one at Pasni and the other at Gwadur. But it will be real¬

ised that credit by itself is not the solution of the problem, and unless the

fishermen are organised both for the purchase of their necessities as well as for

the sale of their catch, their economic condition will not materially improve.

Attempts should be made to link credits with purchase of requisites on the one

hand and the sale of the produce on the other.

One of the commonest ways in vhich the fisherman has become indebted is by

having to purchase his necessities through unscrupulous local merchants. Co¬

operative societies, therefore, in addition to the supply of credit should under*

take to purchase and distribute domestic requirements of fishermen members. One

or more consumer's stores should be organised in each coastal village. These

stores may also be formed into a Union with a working capital provided free of

interest by the Government for a period of 5 to 10 years. The Union can make

bulk purchases cf the requirements of their members, distribute than and conduct

inspections to ensure that the sale proceeds are duly returned.

Co-operative Societies should also actively help the members in the purchase

of their production requirement s. They may undertake the supply to their members

1 Chen, J.L., 1962, Fishermen's Associations in Taiwan, Occasional Paper 63/15,
Indo-Pacific Fisheries Council F.A.O. of the United Nations.



at cheap rates the raw material required by them such as hemp, hooks, yarn, cloth

for sails, etc. and also to educate them in the use of improved technique of

fishing according to the instructions given from time to time by Central and

State Fisheries Department.

Marketing of fish is closely linked up with production, preservation, pro¬

cessing and transport of fish. If incentive is given to fishermen to produce

mora fish, it has to be equally given to other aspects also without which develop¬

ment will not be complete. Fishermen will not be able to take up other activi¬

ties individually due to their pre-occupation in fishing, lack of finance and

inexperience in the trade. If private parties are encouraged to take up such

activities, that will hardly help as they are not interested in helping the fisher¬

men to increase their capital outlay and to better their returns. It is, there¬

fore, recommended that Co-operative Societies daould contain provisions for the

joint sale of the member* s produce. The principles of controlled credit, so

successful in the field of agricultural credit, should also be extended to the

fishermen societies. Loans should generally be granted by the societies to only

such members who undertake to sell their catches through the societies. Attempts

should be made to pool the members* catch and sell them either fresh, cured or

after conversion into manure.

In the present system of marketing, the fish pass through many hands before

they reach the consumer. As noted above, the fishermen are generally forced to

sell to middlemen tsho pass on the fish to the vholesaler or commission agent at

the consuming centres. The fish is auctioned in the wholesale market. The

retailers bid for the fish, take it to the retail markets and sell it to the con¬

sumers. In the meantime, the fish is transported in vehicles owned by third

parties, similarly, ice plants, cold storages and processing plants owned by other
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parties are utilised for processing and preserving fish. It is, therefore,

essential that the Go-operative societies should own curing yards, ice plants and

cold storage depots and take the responsibility of transporting fish to distant

markets for sale. Middlemen must be eliminated and the Society must establish

direct connection with the purchasing centres or enter into agreement with the

merchants arid settle 1he price for the season. In this way the fishermen can

exercise direct control over the wholesale prices.

The functions of the co-operatives in New south wales, Australia, is particu-

larly well-developed. At the present time seme co-operatives provide good cold

storage facilities and are thus able to 'play the market*, releasing stored

supplies when prices are good and withholding fish directly prices break. Metro¬

politan fish market prices are known by daily radio market reports, and also

summary market reports.

Inland. The socio-eccnomics of the inland fishing industry is the same if not

worse than the marine fisheries. Besides capturing fish, these fishermen manu¬

facture their own nets, trade in fish and some act even as middlemen and whole¬

salers. pishing in the inland waters is usually on a subsistence level. pishing

is an important industry of the pastern Province and the number of fishermen

engaged is estimated at 5&0,000, while there are 44,000 in the Western province.

A large number of the fishermen of freshwater in the past region live in small

boats throughout their lives with their families. The boat has a hood constructed

of split bamboo and thatched over by dry grass, doors of the same material are

provided to keep the inmates safe at nigjht. These mobile habitations travel from

one place to another in search of fish, and shift to safe places during the floods.

They usually operate cast nets and other simple tools to catch fish. Fishermen

1 Pish Marketing and Financing in Australia by the Commonwealth Fisheries Office.



using large nets possess bigger boats, 30iae live on the boats but others also

live in "hataha" thatched houses in the villages. They work together and divide

their catch every day. Some fishermen also work on wages fear capitalists vho

own the boats and nets. Some co-operative Societies for inland fisherraen is

also supposed to exist but as these f isherfoik are illiterate they are managed by

the educated few, who exploit the poor man and get the major share.

State Intervention

Government assistance to the fisheries of the country has come in the form

of development plans, which have been formulated mi an all Pakistan basis and

includes fisheries under the Agricultural sector.

Since partition the development of the country^ fisheries was given little

attention as there were other more pressing needs which required looking into

first. But in the First Five Year Plan (1955-60) fisheries formed an integral

part of the plan3 for development.

The plan recognised the fact that Pakistan was endowed with large fisheries

resources in the ocean and in inland waters and could be used as an important

source of providing the much-needed protein to the people and also earn foreign

exchange for the country.

Since fisheries were always a neglected sector of the economy from pre-

partiticm days and especially so in those areas nw forming Pakistan, nothing much

was known about the fish and their behavioural traits in these waters. The Plan,

therefore laid stress on exploratory fishing, oceanography and marine biological

research along with mechanisation of craft and gear, improvement in handling,

transport and marketing of fish, credit facilities to fishermen, increasing pro¬

duction in inland waters by better cultural practices, introduction of exotic

fishes, survey of inland and marine resources, construction of fisiiing harbours and

jetties and improving fish curing practices.

Accordingly two vessels for exploration of inshore and ocean fishing were
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provided in the plan to supplement the two already then in use. A number of

marine engines were also to be purchased for mechanisation. co-operative

Societies were formed for credit and marketing in the fishing villages along the

sea-coasts. A new fish harbour was planned for Karachi which was to be provided

with facilities for ice-making, cold storage and net repair. Also two diesel-

powered vessels with refrigeration facilities were to be acquired for bringing

fish from the coastal villages to the Karachi market. A terminal market was also

proposed far Chittagong in East Pakistan.

Development of inland fisheries was given special importance in East Pakistan.

Research concerning fish which could breed in confinement such as tilapia from

Thailand and trichnogastor from jingapore was proposed. provision was also made

for research on improving fisiring gear, methods of feeding, clearing ponds, fish

culture in paddy fields and allied subjects. A large number of fisheries

specialists were to be trained to carry out extension work particularly in Village

A2D^ areas. co-operatives for credit and marketing were to be encouraged where

fishing was an important commercial activity. A terminal market wa3 proposed

for Khulna, East Pakistan, together with transport service for the collection of

fish in the Khulna area. A number ef derelict tanks, ponds and bhils in East

Pakistan were to be reclaimed far fish production during Plan period, and a number

of lakes, tanks and ponds were to be similarly developed in West Pakistan.

This was the first comprehensive and co-ordinated attempt to quicken the tempo

of economic development in the country*s fisheries. The First Plan allocated
2

Rs. 886 million (10.9% of total outlay) for agriculture (including colonization,

animal husbandry, forestry and fisheries). Fisheries was given Rs, 28 million

(3.2%) of the above total. The First plan programme for the development cf

1 AID - Agricultural and Industrial Development.
2 The Economy of Pakistan, op. ext. p. 494.



fisheries was not fully iiaplesaentad as was the case in practically every field

of this Plan period. The overall slowness of development in agricultural

development and in fisheries in particular was due mainly to lack of necessary

surveys, investigations, finance and trained personnel.

Fishing Technology. Since the sailing boats which operated off the coast of

West Pakistan were of very limited range, but were sea-worthy and could ba easily

converted into mechanised trawlers, the Government gave great emphasis on the

mechanisation of boats and invited the P« A.O. consultants. On their advice 163

marine diesol engines were provided through foreigi aid and were sold to fisheries

Co-operative Societies and installed in new hulls.

In East Pakistan, however, the existing fishing boats were unsuited to con¬

version and therefore new boats were constructed and sold to fishermen on credit;

a dozen more are under construction. Two power launches have also bean sold on

credit.

Modern fishing equipment includes nylon nets, synthetic floats, hooks, coir

and nylon ropes because fish catches are increased when improved gear is intro¬

duced. consequently, the First plan had provided Rs. 3 million for nylon twines

which has helped to increase fish production.

During the First Plan period, work was begun on a modern fish harbour at

Karachi, including a cold storage plant, wholesale market, sea-food cafe, techno¬

logical and biological research station, workshop, slipways and fish drying yards.

The fish caught off the Makxn coast require rapid transport to the market in

Karachi or must be cured at the unloading centres, accordingly, marine diesel

launches ware constructed to carry fish to Karachi,

Sixteen modem fish 3talls had been constructed in Karachi during this period

to retail fresh fish but these did not prove very popular. Each stall was pro-



vided with a locally fabricated refrigerated cabinet which had a glass display

front and two drawers to store fish. Two refrigerated cold storages, one of

10-ton in the city and the other in a fishing village had been installed for

supplying fresh fish to the stalls. Had this experiment proved successful, it

was planned that such arrangements for improving marketing of fish would be made

in other towns of Pakistan too. An investigation is under way to find economic

methods of fish distribution so as to avoid repetition of unremunerative market¬

ing practices.

The processing of marine products included canning and freezing of fish,

shrimps, prawns and curing of fish by salting and drying. Consequently, during

the Plan period 3 freezing plants for fish and shrimps and one fish canning plant

had started operation at Karachi. The plants were to be used to full capacity as

the fish supply expanded.

The plan had envisaged at lea3t 30 per cent, increase in production and

supply of fish in fresh condition to the consumer at reasonable rates. Provision

was also made to develop fish industries like freezing, canning, production of fish

meal, fish manure, body and liver oils. Although supplies of fish from the

country's inland and coastal waters increased from 256,000 tons in 195^"55 to

290 tons in 1959-60, an increase of only 13 per cent, was noted as against the

target of 30 per cent.

Fisheries too has received great impetus in the second plan period. Fish was

given due importance in the diet of the people. Being an important protein food,

rich in phosphorus, fat and minerals, fish can provide a valuable balancing element

in the diet cf the people which is low in protective foods. Fish can also supply

important by-products in the form of fish oils animal and poultry feed. surveys

made since 1951 by the Central Fisheries Department along the coast of West Pakistan
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and by Japanese trawlers in the Bey of Bengal reveal that the country® s resources

in fish, especially marine, are rich and abundant.

Hitherto, this rich resource having remained unexploited, the main objective

of the fisheries programme in the Second plan period was to exploit this wealth:

to find and catch more fish and to transport and market it with minimum wastage.

The processing of fish for export is an important corollary to the production

effort, with prospects of substantial foreign exchange earnings. These general

objectives, with technical and organisational measures for their achievement were

also stated in the First Plan, but like the agricultural this branch of it did

not show the desired progress.

The fisheries programme in the Second Plan aims at increasing the supply of

fish and promoting its more effective use. To these ends, the Government's

responsibility will include initiation of a marine fish survey, assistance to the

fishing industry, both marine and inland in improving their craft and equipment;

provision of facilities for better marketing and processing of fish; development

and conservation of fish in inland waters; improvement of facilities for train¬

ing, research and collection of statistics and encouragement of fisheries co¬

operative societies. The production target is to increase fish supplies by 2k per

cent, during the Plan period.

Many activities were to be undertaken directly by the Government, but the

major responsibility for increasing fish production was to remain with the private

sector: the individual fishermen or co-operatives. The Government decided to

help try providing credit, special concessions, training, research and extension

facilities.

Aims. The marine and inland fisheries programme differ in many respects and are

discussed separately.
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Marine Fisheries. In the marine fisheries, the Second Plan gave priority to the

following:-

Surveys - Although preliminary surveys have been encouraging, modern deep-sea

fishing requires very detailed information about fishing areas. The larger fish¬

ing nations maintain survey and scouting vessels scattered throughout the world.

Consequently, an effective exploitation of Pakistan's fisheries resources will

require constant surveying and scouting in the adjacent waters. The Government,

therefore, planned the establishment of two marine survey units to operate in the

waters of yast Pakistan and off the coast of West Pakistan. These units were

also to collect oceanographic and hydrologies data about salinity, temperature

and currents to help in determining the habits and migration of fish.

Fishing Technology - The second Plan provided for the construction and mechanisa¬

tion of about 400 fishing boats, mainly by private enterprise, with engines and

other equipment to be procured through tire co-operatives against import licences

to be given by the Government• To encourage private enterprise to make this

investment, credit facilities and tax concessions were proposed. It was believed

that 400 craft was the maximum the societies would be ready to undertake by 1965.

The Second plan ted allocated Rs. 7.5 million for the import of nylon twine

in addition to other equipment also to be imported. The objective was to modern¬

ise about 30 per cent, of the present fishing gear by 1965.

Marketing - The marketing of fish requires adequate transport, storage and pro¬

cessing capacity, both to provide good supplies to the home market and to develop

an export trade in fish and fish products.

No marketing organisation or market premises for fish existed on the Gwariur

coast nor were landing piers or other facilities available to berth the boats on

return from fishing trips. The plan provided for these facilities. Modern fish
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curing yards were to be established at Gwadur and pastil. In addition to the

facilities at the Karachi Fish Harbour, provision had been made for cold storage

plants in other parts of the city.

The Plan provided for a new freezing plant and a canning plant on the Makran

coast. Two more fish meal plants were to be added on the Makraa coast to the
ft

two already in operation at Karachi. In East Pakistan, a canning and a freezing

plant for shrimps was being constructed by private enterprise with encouragament

from the Government. Thirty tons of cold storage and ten tons of ice capacity

ware to be installed at Chittagong.1
Inland Fisheries.

Development and Conservation - Inland fish resources are more limited, and an

increase in output is mare difficult to obtain than from marine fisheries. con¬

ditions vary widely between the provinces. In East Pakistan, where inland fish¬

ing is a large and 'widespread industry, the main problem is to improve the quality

of fish. In West Pakistan, the primary need is to extend the areas devoted to

fish farming.

The extension of fishing areas must start in both the Provinces, through the

supply of fish fry and fingerlings to private individuals and throu^i the stocking

of Grovernmeat-owned tanks, pcnds, bhils and reservoirs. The plan proposed the

addition of 26,000 acres in West Pakistan and 25,000 acres in East Pakistan to the

existing fish production areas. Many tanks, bhils and derelict water areas would

need sorae improvement before they could be stocked. The supply of fry and finger-

lings would be assured by establishing additional fish supply centres in west

Pakistan. consequently, fry were to be collected, raised to fingerling size and

then supplied to private growers at a nominal price. In East Pakistan the Plan

1 The Second Five Year Plan (1960-1965).
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proposed the purchase of fry from individual suppliers, stocked in reclaimed

water areas and sold cheaply for stocking those water areas where they were not

available. About fifty fish fry raultiplication farms were to be established in

East Pakistan.

Legislative measures bad been introduced in both the provinces in order to

conserve fish resources, but had not been effectively enforced particularly in

East Pakistan, the Plan, therefore, proposed a more vigilant enforcement cf these.

Since suitable arrangements did not exist in the canal regulators either to

keep fish from entering the canal, or* to permit them to migrate into the rivers

"(here the canals were closed for maintenance, it led to a heavy loss of fish

every year. Consequently, fish ladders already provided in the barrages were to

be improved during the plan period to avoid such losses and to facilitate ascent

by the fish for breeding.

Marketing - It had been estimated that almost lialf the fish sent to market deterior¬

ated in varying degrees before it reached the consumer. To reduce this waste

public sheds were to be provided at the main assembling centres to prevent exposure

of fish to the simj a fish landing jetty was to be constructed at Khulna Ghat; a

jetty and a wholesale fish market were to be provided at Chittagong; eight insulated

vans and a thousand insulated boxes were to be provided to transport fish to the

markets in West Pakistan; eleven mechanised fish transport launches in East Pakistan

were to be sold to private persons or co-operatives on credit; ice and cold stor¬

age facilities were to be provided; four cold storage and four ice plants were to

be built in West Pakistan and three combined cold storage arid ice plants in East

Pakistan.

Training and Education - One of the major difficulties in implementing the First

plan was the shortage cf adequately trained staff. Consequently, the second plan
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provided for additional training facilities in both the provinces of Pakistan

with extension techniques to promote the expansian of the industry. In West

Pakistan, a sub-centre would be started at Peshawar during the plan period to

import training to the staff and others interested in fish production. This

would supplement the existing training centre at Lahore. Village AID workers

and development officers were also to be given similar training. In Bast Pakistan,

the Fisheries Training Institute which ms being set up would train the staff of

the Fisheries Department. The Plan also provided for the services of fisheries

specialists to be made available at district headquarters and in all village AID

development areas where required. In East Pakistan, the extension programme

indu3.es fisheries fieldmen, attached to each sub-division.

Research - Examples of research being carried on during the First plan period were

the control of aquatic vegetation, elimination of predacecus animals in p>ondsj

culture of shrimps, pearl oysters and pearl mussels and classification distribu¬

tion and migratory habits of hilsa. The second Plan included other problems to

be investigated such as breeding of foreign varieties of fish, control of fish

parasites and diseases, and development of" by-products such as shark oil and fish

glue.

Statistics - Since Fisheries statistics are in an unsatisfactory state and the

methods of collection and coverage need substantial improvement, the Plan proposed

collection and compilation of statistical data by the Fisheries Departments relat¬

ing to fish production catches, number of fishermen, boats, gear, tackle, cold

storage and transport facilities, resources of available water areas and loss of

fish due to putrefaction during transit.

Private sector. Cold storage, ice plants, fishing and carrier vessels and fish

industries such as canning, freezing and fish meal manufacture are to be developed
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through private enterprise with Government encouragement and provision of credit

facilities.

Co-operative organisation is essential for the betterment of the fishermen,

consequently the Second plan proposed setting up of Co-operatives on the Makran

coast, and these to be extended to inland fisheries vrhere the market is large and

the firemen face many of the same difficulties in transport, marketing and

storage as do the marine fishermen.

The Table given below
Table 41

public Sector Development Expenditure on Fisheries, 1960-65 (I.jilllon Rupees')
East

Pakistan
West

Pakistan
Centre Total

Development and conservation 13.0 1.9 12.4 27.3

Marketing 2.3 2.5 11.4 16.2

Education 0.5 0.2 0.4 1.1

Research 1.5 0.2 5.9 7.6

Other programmes 4k> 0.8 (a) 0.8

Total 17.3 5.6 30.1 53.0

Less recoveries 2.8 1.8 2.4 7.0

Net total 14.5 3.8 27.7 —iisO

(a) Less than half a million rupees.

summarises the estimated expenditure in the public sector on fisheries development

during the Plan period.

Achievements. Since the Second Five-Year plan, the fish industry has burgeoned.

It has not only begun to meet the country's growing internal needs, but it has also

developed into an increasingly significant industry on the export sector. Table 42.
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Table 42

Ma.iar Exports

(in Million Rupees)

Year
jute
Raw

Cotton
Raw

Jute
Manuf.

Cotton
Manuf. Kiee Wool

Hides &
Skins

Tea Fish

1951-52 996 777
1

0.2 0.5 33 31 33 42 10

1952-53 566 694 1.4 1.4 4 58 37 31 13

1953-54 556 497 10.0 0.9 2 47 37 32 17

1954-55 598 297 23.0 1.3 74 50 28 56 26

1955-56 829 462 105 36 44 68 39 33 29

1956-57 706 352 91 93 19 99 44 51 26

1957-58 85k 216 91 32 67 33 19 20

1958-59 655 190 155 52 18 65 50 28 32

1959-60 729 I89 227 231 68 75 83 35 47

1960-61 848 138 314 118 49 71 54 1 57

1961-62 850 123 321 41 87 68 62 21 72

1962-63 793 264 303 68 150 69 51 6 105

1963 745 400.0 320 98 13 51 44
;

. (4

87

* Figures Jire provisional•

In i960 there were only two modern fish freezing plants and one canning plant

in the country. Recently their number has risen to 22 and the number is rising.

The new plants are adapted to freezing, canning, dehydration and extraction of fish

oil3. These plants together with the new fish market which was recently opened

at Chittagong, have given the fisheries industry a major impetus for growth.

For the first time, by illustration, Pakistan is exporting canned prawns and

frozen shrimps, Ceylon, the U.S.A,, Japan, the U.K. and Hong Kong have become

principal markets for such marine products. The spectacular growth of the export



market is reflected in Table 28.

The following Custom Revenue Receipts in Pakistan from exports of all kinds

of fish shows the financial benefit to G-avernment funds apart from sales cost

amounts to the traders.

By the end of the Second Plan, Pakistan's fish production rose by 24 per cent,

as was estimated for 1964-1965. At present Pakistan has a fishing fleet of more

than 600 vessels - 200 more than the Plan target.

Pakistan's fish resources are not only of a pelagic variety. The inland

fisheries industry is cf signal importance, especially in Sa3t Pakistan, where it

is a major industiy. Under the Second Plan more than 25*000 acres of derelict

inland water were developed for inland fish production. More than 100 fish

demonstration farms and 17 fish-seed multiplication farms were established. More

than 15 million fry were distributed to fish farmers.

In upgrading the fishing industiy, Pakistan has faced a problem vthich has

challenged the industry throughout the world. Since the fishermen generally have

insufficient capital to mechanise their craft or modernise their equipment, ship¬

ping, storing end marketing their catch, during the Second Plan emphasis was laid

on helping them through organisation of Co-operative societies under efficient

management. The Plan, therefore, concentrated with success on the creation of

Co-operatives on tire lines of the Karachi Fishermen's Co-operative society else¬

where in the country. These societies extend credit to its members, undertakes

marketing and provides hospitals, fresh water supplies for fishing villages,

pensions for disabled fishermen and schooling for the children of its members.

1960-61 Rs. 1,993,000

1961-62 Rs. 2,486,000

1962-63 Rs. 3,958,000

1963-64 Rs. 3,130,000

Jan. to March, 1965 - Rs. 702,000.
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One of the first steps taken under the Second plan with regard to fisheries

development was the establishment of to marine survey units to operate in the

waters of Bast Pakistan and off the coast of est Pakistan. These units gather

fish intelligence and collect oeeanographic and hydrological data about salinity,

temperature currents, tides am the factors which help to determine the habits

and migration patterns of fish in Pakistan waters.

These developments have spurred research in marine biology and have led to

technological improvements in Pakistan's fishing fleet. For example, laboratories

and fresh water research stations have been constructed at Chandpur in East

Pakistan and ohhennawar in .est Pakistan. existing facilities at Karachi and at

the Fisheries Training Institute in East Pakistan -were expanded. Three vocational,

fisheries training institutes were opened and marine research pressed on the

elimination of predaceous fish from inland waters, the introduction of new species

for fish farmers, the control of aquatic vegetation and the exploitation of pearl

culture.

The latter is a promising new industry and its success potential was recently

attested to at tire New york world* a Fair. There, at the Pakistan pavilion, an

exotic collection at jewellery fashioned from Pakistan's natural pink pearls

attracted widespread attention. There are now eleven pearl producing districts

in East Pakistan. some observers have called the discovery of pink pearls in

Pakistan a "hidden treasure".1
As a result of pilot investigations which began in 1953, P.C.S.I.R. has now

been able to develop processes relating to the manufacture of products like Vit. A
p

concentrates and shark liver oil. In the course of earlier work on the utilization

at shark liver oil as a source of Vitamin k,J it was noted that the liver oil of

1 Islam, M.F., "Pink Pearls, Our Hidden Treasure", Dacca.
2 Ten Years of P.C.S.I.R. (1953-1963).
3 Ali, S.M., Haq, S.A., and Mahdihassan, S., Pakistan J. at Be. and Industrial
Research 1, 70, (1958).
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sharks caught around Karachi and the Makran coast was several times richer in

its Vitamin A content than that from sharks landed around Bombay. This has hem

attributed to tie super-abundance of prawns and shrimps on the Karachi coast."'"
It was, therefore, considered a? importance to extend this study to the edible

marine fishes of these waters, specially because these fishes constitute a major

item in the diet of the indigenous population around these coasts. Statistical

data collected by the Department of Fisheries, Government of Pakistan, Karachi,

indicate that the annual landing cf edible fishes around the Karachi coast is

approximately 56 thousand tons out of which 15 thousand tons are consumed by

the local population and the rest is cured for export or utilised for manufactur¬

ing fish meal. With regard to their palatability, these fishes have bean grouped

into the following three main classess-

Class Local Name3^
A Sunaai, rawas, white pomfret and black pomfret.

B Sua, aal, boi, palla, hira, dothar sad dawan.

C Mushka, Ehagga and kund.

Pishes belonging to Class *A* are most delicious, but also the most expensive.

The results of the investigation carried on on these fish are tabulated in

the following tableIt will be seen that the flesh of 'A* class fish is poor

in Vit. A, while their livers are quite rich in it. On the other hand, ,B* and

'C' class fish have most of their Vit. A in their flesh, the livers containing very

little of it. The flesh of palla has a very high Vit. A content, tuna comes next.

It is also significant that palla is very popular amongst the poorer classes of

Sina.

1 Setna, J., Indian Chan. Soc,, Industry & News Ed., 7, 32 (1945)*
2 Appendix 9 (chapter on Consumption) »

3 Refer to Table scientific names.

4 Khan, A.H., and Haq, S.A., 1958, J. Pak. Coun. 8c. and Indust. Research, Karachi,
Vol. 1, No. 4.
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Table 43

Vitamin 'A' Content of Some Important Species

iiataes of Species Local Lame
Vit. A in

Flesh
I.U./JCOS.

Vit. A in
Liver

I.'J./g.

Clroinemus Tolooparah Aal 421 14422

Mugil speiglere Box 400 129

Thymus thumiina Tuna, Dawan 963 7439

Pristipoma olivaceuta Dothar 345 1800

Lutianus rivulatus Hira 186 7500

Clupea ilisha Palla 4531 61

Seiaena diacanthus Sua - 4818

Pelarays chilensis Surmai - 152

Poly-nemos indicus Rawas 172 3910

Stroiaateus sinensis White pcmfret - 6o6

Parastroiaateus niger Black n 182 632

Arius serratus Khagga «*» 462

Platycephalus sc&ber Kund - 706

Qtolithes ruber Muahka 508 643

These investigations are of particular significance in so far as the data

obtained can be used in regulating the composition of the diets of the people with

respect to Vit. A, proteins, fats, etc. Further work is in progress.
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CHAPTER 9

THE IMPORTANCE OF FISH IH THE DIET OF THE PAKISTANIS

A Malthusian situation, in which population presses heavily against the

means of subsistence, has existed for many generations ir the monsoon lands of

Asia, Pakistan claiming a portion of it. The population in February 1961,

according to the 1961 census, was assessed at 93*8 million.* The districts

bordering on the Bay of Bengal and around the Ganges Delta region show the
2

following densitiesj-

District Density per square mile

Noakhali 1285
Chittagong 1103
Barisal 1005
Khulha 526

The arable lands for rice, maize and sugar-cane show the following densities^-
District Density per square mile

Dacca 1768
Comilla 1693
Bogra 1048
Rangpur 1025
Rajshahi 769
Dinajpur 655

Jute is largely grown in the Mymensingh district with a density of 1281

per square mile. The province of East Pakistan, which is truly monsoonal,

as a whole supports an average of 922 people to each square mile, one of the

highest densities among the agricultural areas of the world.

In West Pakistan, the following areas bordering on the Arabian sea coast

and the Indus river delta show these densitiess-

1 Population in 1963 had increased to 98,612,000. The annual rate of increase
from I958-IS63 lias been 2.1 per cent. Statistical Yearbook 1964, United
Nations.

2 Population census of Pakistan, 1961, Census Bulletin No.2.
3 Ibid.

4 Ibid.
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District Density per square mile

Karachi district

Hyderabad
Kharipur
Dadu
Thatta
Lasbela district
Kakran

1506
259

78
66
52
13

6

For arable lands growing rice, wheat and maize, the following densities

are noted

District Density per square mile

Lahore

Lyallpur
Peshawar

Gujjtanwala
Mult an

Sargodha

1119
763
737
559
480
307

The population density worked out for West Pakistan is 138 persons per

square mile, thus giving for the whole of Pakistan a density of 652 per square

mile. The above clearly indicates the tremendous pressure on land, especially

in East Pakistan.

In spite of the fact that there has been a marked trend in urbanisation as

between 1951 and 1961, and the urban population has increased by 56.1 per cent,

still 81.40 million or 86.9 per cent of the total population live in rural areas

which leaves only 12.3 million, i.e. 13.1 per cent of the population to live in

urban areas. Table 44,
Table 44 - Urban and Rural Population of Pakistan

1951 1961 (a)

LOCALITY Total
(000s)

Total

(000s)
$

increase
over 1951

Kale
(000s)

Female

(000s)
Urban
(000s)

Hural

(000s)
Muslims

(000s)
Non

Muslims
(000s)

Pakis^i 75842 93720 24 49297 44394 12287 81404 82526 11165

E.Pakistar 42062 50840 21 26349 24491 2641 48200 40890 9951

V. Ihkistan 33780 42880 27 22948 19903 9646 33204 41636 1214
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(a) Excluding foreign nationals.

(b) Excluding Jummu and Kashmire, Gilgit and Bartistan,
Junagarh and Manavadar.

Another outstanding characteristic of Pakistan's population in the high

percentage of illiterates found in her masses, fable 45.
fable 45 - Literacy in Pakistan

LOCALITY Area sq.
miles

Pop. in
(000s)

Persons per
sq. mile

Literates
(000s)

Percentage of
Total Pop.

Pakistan 365529 93720 256 14336 15.9

E. Pakistan 55126 50840 922 8956 17.6

W. Pakistan 310403 42880 138 5380 13.6

The age distribution of population is of basic importance in the analysis

of demographic changes and indeed in the study of many social and economic

problems the age profiles for Pakistan and its two provinces bring out the

fact that the child population below 10 years of age is unusually large with

35 per cent of the total population in Pakistan, 37 per cent in East Pakistan

and 83 per cent in West Pakistan.*
They reflect not only the large proportion of inactive or dependent

population but also indicate the ever increasing rate of population growth.

Over the decade, while Pakistan's total population (excluding Frontier Regions)

increased by 23.7 per cent, the child population under 10 years of age, showed
2

an increase of 53.2 per cent.

The Report discloses that Pakistan stands sixth in size of population

among the countries of the world, being surpassed only by China, India, U.3.S.R.

U.S.A. and Indonesia. The population of Pakistan in 1961 registered an

1 Population census of Pakistan, 1961, Final Report.

2 Ibid.
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increase of 23.9 per cent over 1951» thus giving an average annual increase

of 2.2 per cent during the decade.

With a population increasing at this alarming rate annually, the problem

of maintaining existing standards of living, let alone raising them, is

formidable. Without external supplies of foodstuff, the increase of population

must be balanced by a corresponding increase in food production. Instead

from 1948-49 to 1960-61, while the population increased from 72.6 million to

93.8 million (30 per cent) the food supply increased from 13»6 million tons

to 15*4 million tons (13«2 per cent). Table 46.



Table4-6

ProductionofPrincipalCrops(inthousandtons)
(a)Provisional

Crop

1947 -48

1948 -49

1949 -50

1950 -51

1951 -52

1952 -53

1953 -54

1954 -55

1955 -56

1956 -57

1957 -58

1958 -59

1959 -60

I960 -61

1961 -62

1962 -63

1963 -64(a)

Rice (cleaned)
7418

8408

8169

8195

7753

8154

9151

8415

7212

9016

8460

7897

9461

10533

10575

9808

11629

Wheat

3321

3993

3885

3950

2984

2391

3611

3162

3339

3604

3530

3870

3876

3786

4002

4148

4014

Ba^ra

296

394

370

386

265

267

461

348

340

363

274

309

324

301

364

416

356

Jowar

202

242

267

244

205

220

288

220

249

255

163

212

229

218

245

248

234

Maize

355

275

404

384

379

394

405

428

453

464

442

482

480

439

487

480

522

Barley

126

191

163

144

115

108

143

122

143

130

I69

172

149

135

132

143

122

Totalfor grains

11718

13603

13258

13303

11701

11489

14059

12695

11736

13832

13058

12942

14519

15412

15805

15243

16877

Grain

516

804

651

791

474

369

615

656

732

716

688

606

627

636

650

705

718

Totalfood crops

12234

14407

13909

14094

12175

12175

14674

13351

12468

14548

13746

13548

15146

16048

16455

15948

17595

Sugarcane

8982

10229

10801

8817

8780

IO895

12876

12454

12045

12717

14881

16126

14105

15412

18548

22897

21248

Rape&Mustau
i250

268

228

285

297

228

263

321

324

315

296

373

318

308

305

357

297

Cotton(lint)
196

172

220

249

248

315

252

280

296

302

301

281

290

299

322

363

415

Jute

1222

978

595

1073

1131

1218

804

832

1161

985

1107

1071

992

796

1244

1125

1071

Tea

13

15

17

17

21

23

23

25

23

23

20

24

25

19

26

23

25

Tobacco

59

63

66

72

80

75

87

125

88

86

90

99

88

84

100

100

95

Totalcash crops

10722

11725

11927

10513

10557

12754

14305

14037

13937

14428

I6695

17974

15818

I6918

20545

24865

23151

Tof-alprin¬ cipalcrops
22956

26132

25836

24607

22732

24612

28979

27388

26405

28976

30441

31522

30962

32966

37000

40813

40746



The revealing facts about the failure of agricultural yield to meet food

requirements of the country as brought to the limelight by Mr S.A. Hasnie, in his

speech delivered at the 16th Annual General Meeting of the State Bank held in

Karachi on 2nd September 1964) is reproduced here to show why it has become

all the more essential to turn our thoughts more actively and effectively to

exploit the natural and extensive resources of our marine and inland waters.

"The fact to note is that our agricultural yields are one of the lowest in

the world and natural factors play an overwhelming role in determining a particular

year's agricultural output. The country is yet to attain self-sufficiency in

food."

A similar warning has been sounded by the United Nation's Food and

Agriculture Organisation.

"Despite the record world harvest of several commodities and a rise in the

output of many others, the increase was insufficient to off-set the growth in

world population." *
Faced with an explosive population problem, the want for more nutritive

food is the crying need of Pakistan like other Asian and African countries.

At the present time millions of people consume diets deficient in these

important body-building nutrients. This contributes to high child mortality

and morbidity and poor general health, and, in adults, often leads to inability

to undertake the sustained effort needed to improve standards of living.

Generally speaking, due mainly to economic reasons, the rice eating peoples

of the world depend to a great extent on rice as their source of nourishment.

"Rice itself, like all other cereals, is not a complete food even in the 'whole*

1 Financial Times report from Rome, September 17th 1964*
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unmilled state} that is to say it does not contain sufficient amounts of

all the nutrients needed to maintain good health."*' Further the nutritive

value of rice is reduced by losses which take place between harvesting and

constir.ption. Such is the state of affairs in East Pakistan where rice is the

chief crop and food of the people, that the poor peasants have only boiled rice

with salt and green chillies for breakfast, lunch and dinner, and consider

themselves lucky. This is the author's own experience for she usually spent

her vacations in the villages of Bengal. Since other supplementary food

stuffs capable of providing those very nutrients in which rice is deficient are

not., for various reasons, consumed in sufficient amounts by the majority of the

East Pakistanis, who also form the majority of the Pakistanis, the rice-eaters'

diet is unbalanced and contains an excessive proportion of carbohydrate with

deficiencies in protein as well as in some minerals and in scane vitamins.

The Kutrition Division of F.A.O. in Rome made available to the writer data

regarding the important $ood articles consumed in the rural areas of East and

West Pakistan, which was compiled after 250 villages in East Pakistan and 250

villages in West Pakistan were surveyed in I960. The quantities consumed per

family are quoted in seers excepting in the case of tea where the unit is the

pound. A seer is equivalent to about 2.1 pounds and as 16 chattanks make one

seer, a chattank will be approximately equal to 2.1 ounces. The average per

capita consumption per day was calculated on the basis of household size without

making adjustment for adults and children. The household size was 5* 3 in East

Pakistan and 5*6 in West Pakistan.

1 F.A.O. Nutritional studies No. 12 - "rice Enrichment in the Philippines".
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Table 47

Average per capita consumption

Item

Monthly per family
consumption

Daily per capita
consumption

E. Pakistan W. Pakistan E. Pakistan W. Pakistan

Seer Seer Chattanks Chattanks

Wheat and Wheat Ata 2.8 88.2 0.29 8.66

Eice 79*4 8.4 8.03 0.83

Fish 3*2 0.15 0.33 0.02

Tea 0.14 (a) 0.27 (a) 0.014 (b) 0.026 (b)

Meat 0.82 2.07 0.08 0.20

Milk and Butter 6.8 25*41 0.68 2.49

(a)=Pounds
(b)=Ounces

Fran the above table it is evident that the staple food in East Pakistan

is rice, the per capita consumption per day being 8.03 chattanks, whereas in

West Pakistan wheat is the staple food. East Pakistan being a deficient area

so far as rice is concerned, rice has to be imported either from West Pakistan

or from other countries. There is a movement to popularise wheat to supplement

rice in East Pakistan where only 0.29 ohattanks of wheat is consumed per day.

Fish is not as popular in West Pakistan as in East Pakistan, on the other

hand, the percapita meat consumption in West Pakistan is about two and a half

times that of East Padlstan and the consumption of milk is about three and a half

times that of East Pakistan.

In East Pakistan another survey was carried on in 1962-63 where urban and

rural food consumption was studied. Such a survey was also being conducted in

West Pakistan although no results were available to the writer to make a

comparative study of the two wings of Pakistan.
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Table 48 gives the food consumption data of 17 rural and 5 urban locations

in East Pakistan.

Table 48
Intake of Food Groupst Grans/Person/day

Food Group Rural Urban

1. Cereals 537.8 363.9
2. Starchy Hoots 55-5 32.0

3. Sugars and Sweets 7-9 11.8

4. Pulses and Nuts 28.6 26.4

5- Vegetables 134.9 134.1

5-A Leafy Green Vegetables (15.8) (7.9)
6. Fruits 10.2 16.5
7. Keats 5-8 19.2
8. Eggs 2.0 2.5

9. Fish 36.0 42.1

10. Milk and Cheese 17-4 52.2
n. Fats and Oils 6.1 13.8
12. Misc. Mixed Spices 4.7 4.0

Total 846.9 726.4
No. of Persons 10,599 4,137

The average nutrient requirements in rural and urban areas are shown in

Table49.
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Table 49

Average Nutrient Requirements.**

(Units/Person/Day)
Rural Urban

Calories 2165 2134

Protein (gms) 61.5 61.7

Iron (mg) 10.9 11.0

Vitamin A (I.U.) 4417 4351

Thiamine (mg) 1.08 1.07

Riboflavin (mg) 1.55
'

1.55

Niacin (nig) 10.8 10.7

Vitamin C (mg) 73.0 72.0

Calcium (mg) 1074 1042

** F.A.O. requirements for calories and protein.
U.S. Recommended Dietary Allowances for other nutrients.

The calculated P.A.O. requirement for the population of East Pakistan ("based

on height, weight, age, sex and environmental temperature) is approximately

2150 calories per person per day. According to the available survey

calculations, average intake in rural areas exceed this requirement, but

that in urban areas fall short. Tables 50 and 51,
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NutrientIntakebyIncomeGroups 17RuralLocations (Units/Person/Day) IncomeGroups(Rupees/Household/Month»Cash&Kind)
Nutrient

0-99

100-199

200-299

300-399

400-499

500—&up

Calories

2053

2258

2396

2656

2642

3057

Protein(gms)

53-1

57.7

64.3

69.4

70.7

72.3

Pat(gms)

14.4

18.8

20.0

26.9

26.8

24.6

CHO(gms)

428

465

490

534

530

637

Calcium(mg)

278

300

313

332

472

457

Iron(mg)

8.9

9.7

9.8

10.7

10.7

12.0

VitaminA(I.U.)
1596

1532

1331

1891

594

947

Thiamine(mg)

1.37

1.44

1.51

1.62

1.64

1.85

Riboflavin(mg)

0.43

0.48

0.50

0.62

O.65

0.62

Niacin(mg)

20.5

20.8

24.3

25.3

26.8

28.5

VitaminC(mg)

37.5

40.3

37.4

45.0

31.2

36.1

JfeCaloriesCHO

83.3

82.3

81.8

80.4

80.2

83.3

JbCaloriesProtein
10.3

10.2

10.7

10.5

10.7

9-5

^ICaloriesPat

6.4

7.5

7.5

9.1

9.1

7.2

No.ofPersons

4471

3407

1394

453

195

250

JfcofTotalPopulation
44.2

33.8

13.1

4.5

1.9

2.5

Vj4 VJ1 vo
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NutrientIntakebyIncomeGroups 5UrbanLocations (Units/Person/Day)

IncomeGroups(Rupees/Household/MonthtCash&Kind)
Nutrient

0-99

100-199

200-299

300-399

400-499

500&up

Calories

1549

1751

1722

1812

1805

1840

Protein(gms)

41.2

48.6

48.8

50.3

50.2

54.1

Fat(grns)

14.8

20.2

23.5

26.2

35-0

35.0

CHO(gms)

313

342

329

344

322

320

Calcium(mg)

156

195

228

252

232

284

Iron(mg)

7.0

7.7

9.8

8.2

8.2

9.8

VitaminA(I.U.)
1337

2026

1745

1744

1441

2183

Thiamine(mg)

1.03

1.25

1.02

1.02

0.95

1.04

Riboflavin(mg)

0.40

0.55

0.50

0.54

0.57

0.67

Niacin(mg)

11.6

14.0

14.0

14.6

12.8

18.4

VitaminC(mg)

27.2

40.0

44.2

41.0

36.2

41.8

%CaloriesCHO

80.8

78.5

76.4

75.9

71.4

69.7

%CaloriesProtein
10.6

11.1

11.3

11.1

11.1

11.7

%CaloriesFat

8.6

10.4

12.3

13.0

17.5

18.6

No.ofPersons

744

1020

761

368

308

763
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The lowest income group in rural areas does not meet caloric requirement,

tut all other rural groups appear to have an adequate caloric intake. However,

this lowest group (Rs 0-99 per month) represent 44^ of the rural population.

A considerable portion of this group suffers from undernutrition (insufficient

calories). Undernutrition as well as malnutrition needs attention for this

group, though with a rise in income undernutrition is rapidly corrected.

During two seasonal periods, early monsoons and early winter, caloric

intake appears especially low.* These periods coincide with pre-harvest rice

shortages. The present balance between caloric intake and caloric needs is

precarious, both poverty and seasonal factors cause inadequate intake for a

large segment of the population. If caloric supplies do not increase in

proportion to population, undernutrition may develop into a major year-round

problem.

* Refer to Table 52.



Table52

SeasonalVariationofNutrientIntake Three-MonthAveragesi17RuralLocations (AverageIntakeinUnits/Person/Day)
Jan

(Feb)

Mar

Apr

May

Jun

Jul

Aug

Sep

(Oct)

Nov

Dec

(Feb)

Mar

Apr

May

Jun

Jul

Aug

Sep

(Oct)

Nov

Dec

Jan

Mar

Apr

May

Jun

Jul

Aug

Sep

(Oct)

Nov

Dec

Jan

(Feb)
1-3

1-3

LocationNos.

1-5

4-7

4-8

6-10

8-11

9-12

11-13

12-13

13-15

14-16

14-16

16

No.ofPersons

3107

2359

3014

2841

2427

2354

1717

1036

2097

2934

4777

3134

Calories

2234

2492

2443

2453

2159

2106

2259

2417

2204

2075

2147

2213

Protein(©as)

57.6

62.9

61.8

59.9

54.7

52.3

55.4

58.6

58.9

55-7

55-7

55-8

AnimalProtein(©as)
9-7

11.0

10.2

5.2

4.3

3.1

4.6

5.2

10.2

10.7

8.9

7.9

Fat(gms)

18.3

18.5

18.6

18.1

16.6

15.0

18.0

19.1

18.4

16.6

17.6

18.4

CHO(gms)

461

518

507

512

448

441

470

505

452

430

445

461

Calcium(©g)

275

260

289

278

279

219

245

238

381

394

352

331

Iron(mg)

8.7

9.8

10.8

11.1

11.1

9.4

10.4

10.1

9.5

8.2

8.4

8.2

VitaminA(I.U.)
1208

1168

1931

2486

2957

2079

2375

2364

1266

645

922

1091

Thiamine(mg)

1.31

1.50

1.53

1.70

I.56

1.51

1.57

1.62

i.42

i.33

1.36

1.40

Riboflavin(mg)
0.47

0.51

O.56

0.57

0.54

0.46

0.49

0.49

0.44

0.46

0.47

0.51

Niacin(mg)

20.6

26.1

24.5

26.5

21.0

21.7

23.7

25.5

23.0

21.1

21.6

21.8

VitaminC(mg)

35-3

44.2

58.9

64.I

62.7

41.4

44.0

46.O

29.5

18.3

24.5

26.9



363.

The calculated protein requirement for the survey population is 61.6 grams

per person per daj/^ Neither rural nor urban protein intake meets the

requirement. The townsman has a smaller total protein intake than the villager,

hut consumes more animal protein which has a higher biological value than vegetable

protein. Table 53.
is

Protein intake in Rural and Urban Areas

(grams/person/day)

Areas Total Intake Cereal Protein Animal Protein

Rural 57.4 39.0 7-9
(/of total intake) 68/ 13/

Urban 49-5 26.3 12.1

(/ of total intake) 53/ 25/

Protein contributes 10'/ to 11/ of the total calories in both rural and urban

areas? the proportional contribution to total calories changes little with

increased income.

Although quantitative intake improves steadily with income, a considerable

income rise occurs before the protein requirement is met. 78 per cent of the

rural population have incomes under Rs. 200 per month, and their protein intake

is inadequate. Seasonally, the protein requirement is met only during the spring.

In contrast, caloric requirements are met during most of the year. Protein

deficiency is more common and more severe than caloric deficiency. The rural

intake of animal protein drops to only 5/ of the total protein intake during the

monsoon when fish intake is low. Refer to Table 52.

Floods also have a profound influence on the food intake of urban and rural

locations. During the monsoon of 1962, East Pakistan was severely affected by

floods. Ho rural locations were studied at the time. Comparison of data

1 Refer to Table 49.
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obtained during the monsoon period of 1962 (from Dacca and IChulna) with that

obtained during the 1963 monsoon (from Pabna) shows that total food intake was

much lower in 1962.
Table 54 - Food Intake during Monsoon

(drains intake/person/day)

No. of persons studied Kishoreganj
707

Dacca
1012

Khulna
111

Pabna
606

Sylhet
941

Food Groups

Cereals 390.1 314.9 336.0 393-5 397.0

Starchy roots 18.4 22.9 17.1 16.4 74.2

Sugar & sweets 7.1 10.8 11.3 13.7 15.1
Pulses & Nuts 28.9 34.7 23.5 28.0 17.3

Vegetables 62.4 IO8.5 106.3 146.8 215.3
Fruits 6.4 7.6 23.3 58.9 0.6

Meat 10.9 12.8 15.2 31.7 27.4

Sggs 0.3 2.9 5.2 1.5 2.2

Fish 30.5 33-5 35-7 35-4 69.7
Milk and Cheese 24.8 49.3 38.6 94.2 60.0

Pats and oils 6.4 18.1 16.2 14.0 12.3

Total intake 606.2 616.0 628.4 834.1 891.1

Percentage of total
for cereals 64$ 51$ 53$ 47$ 45$

Time of Study Aug. *62 Sept. '62 July *62 July '63 March '63

It is evident from the above table that intake of cereals, vegetables, fruits,

meats and milk was much lower during the floods, whereas intake of the remaining

food groups was not appreciably different. Of 4043 persons studied in urban

locations, 62% were seen during or shortly after the flood season of 1962. The

overall average intake may, therefore, be biased in favour of flood conditions

and may not reflect normal urban intake. The data gathered in 1963 from Sylhet

and Pabna may be more representative of the usual urban intake.
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A more valid comparison of rural and urban intake is obtained by examining

two neighbouring locations surveyed in the same season. Pabna town was surveyed

one week after the rural location in nearby Bogra district; and Sylhet town was

studied one week after the rural location in Sylhet district. TaSe 55 shows the

intake from these four locations - Bogra rural and Pabna urban; Sylhet rural and

Sylhet urban.
Table 55

Comparison of Rural and Urban intake

(grams/person/day)

Pabna Bogra Sylhet Sylhet
Urban Rural Rural Urban

No. of persons 606 571 677 941

Pood Groups (July 1963) (March 1963)
Cereals 393-5 580.8 526.1 397-0

Starchy Roots 16.4 19.7 76.6 74.2

Sugar & Sweets 13.7 PG . 03 1.5 15.1
Pulses & Nuts 28.0 50.7 9.3 17.3

Vegetables 146.8 176.6 227.6 215.3
Fruits 58.9 59.5 3.1 0.6

Meat 31.7 9.0 5.5 27.4

Eggs 1.5 1.5 3.5 2.2

Fish 35-4 6.9 - 86.4 69.7
Milk & Cheese 94.2 25.0 4.8 60.0

Fats & Oils 14.0 6.4 7.4 12.3

Total intake 834-1 938.9 951.6 891.1

The seasonal factors are evident for both rural and urban locations;

starchy root intake is high in March; in July fruits are available and milk

consumption is higher; fish intake is lower during the monsoon, as is total

food intake. Comparison of each rural-urban pair reveals a consistent pattern

similar to that described for the complete data: lower cereal and higher animal
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products and fat intake in urban locations. When seasonal and flood factors are

removed, total urban intake remains lower than rural, but the urban intake appears

more adequate quantitatively. In general, the data suggest that the effect of

monsoon and flood is to change the diet quantitatively more than qualitatively.

The quantitative nutrient composition of the urban diet is similarly affected

by monsoon and flood. A comparison of rural and urban nutrient intake from the

same four locations is given in Tablejjo.
Table 56

Nutrient Intake.

Comparisons of urban and rural intake

(units/person/day)

Pabna Eogra Sylhet Sylhet
Urban Rural Rural Urban

(July 1963) (March 1963)

Calories 1847 2470 2238 1951
Protein (gns) 50.7 61.0 62.0 55.7
Animal protein (gms) 15.0 3.8 15.2 16.8

Fat (gns) 25.7 17.3 20.3 27.8
CHO (gms) 353 518 452 370

Calcium (mg) 306 259 244 242

Iron (mg) 10.0 10.0 9.2 8.0

Vitamin A (i.u.) 3167 2414 1428 1005
Thiamine (mg) 1.27 1.72 1.24 1.04

Riboflavin (mg) O.63 0.50 0.50 O.56
Niacin (mg) 18.9 25.0 19.0 15.1
Vitamin C (mg) 55.5 48.0 44.0 47.7

Caloric intake is lower in the urban locations. Urban protein intake

is also lower but the contribution from animal sources is greater, notably so
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in July when fish consumption is extremely low in rural areas. An additional

factor may artificially lower the urban intake data, as the dietary data do

not include any food or drink taken outside the house, in tea shops or restaurants.

Though no data are available, the extra calories may come from those supplements

taken outside the home.

Unfortunately the results of the survey of West Pakistan have not yet

been recived by the writer to make comparisons on a provincial basis except

for the data presented in tabld^showing Average Nutrient Requirements.

Nevertheless, a food balance sheet for the agricultural year 1962-63 for

the whole of Pakistan was obtained from the Nutrition Division of F.A.O. Table 57*

1 Table 49*
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Table57

FoodBalanceSheetfortheAgriculturalYear1962-63
9,76,66,400 /

Unit-Thousandlongtons(unlessotherwise
specified)

Produc-ChangeForeignTradeAvail-DistributionPercapitaconsumption
Commoditytion
in stock

GrossGrossableAni- ExportImportsupplymal
feed

SeedManu¬ fac¬ ture

WasteFood
(Gro¬ ss)

Extra¬ ction rate
w

■Food (net)

Kilo¬ gram p/yr.

Gram per day

Caloryjxtedn perdayper
day(m)

Fat per day(m)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

CEREALS Wheat

4,066

+200

-

1,576

5,442

-

324

-

122

4,996

90

4,496

46.03126.11
440.12
12.36

I.64

Barley

134

-

-

-

134

12

12

-

-

110

75

82

O.84

2.30

7-64

O.25

0.04

Maize

494

-

-

-

494

24

24

-

25

421

89

374

3.83

10.49

38.08

0.88

0.13

Jowar

252

-

-

-

252

12

13

-

12

215

95

204

2.09

5.73

19.65

0.56

0.19

Bajra

423

-

-

-

423

22

17

-

21

363

95

344

3.53

9.67

33.65

1.13

0.45

Rice (P;ddy)
14,951

"167

203

211

15,126

897

_

448

13,781

67

9,233

94.53258.99
932.36
17.35

1.81

Total Cereals

20,320

+30

203

1,787

21,871

70

1287

_

628

19,886

14,723150.85413.29
1471.50
32.55

4.26

SUGAR Sugar (Refined)
275

+56

—

116

335

—

_

—

335

335

3*43

9.40

36.38

••

—

Sugar (Raw)

1,558

—

—

—

1,556

155

—

—

_»

1,402

—

1,402

14.36

39-34

138.08

0.39

—

Total

1,633

-

-

116

1,663

155

-

-

-

1,737

-

1,737

17.79

48.74

174-46

0.39

-

PULSES &NUTS

•

Gram

660

-

-

-

660

330

60

-

-

270

90

243

2.49

6.82

23.53

1.51

0.14

Other pulses

406

-

-

-

406

-

37

-

-

370

90

333

3.41

9.34

32.22

2.07

0.20

Total

1,066

-

-

-

1,066

330

97

-

-

640

-

576

5.90

16.16

55-75

3.56

0.34

Continuedoverleaf.
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4

5

67

8

9

OILSEEDS Rapeseed/ Mustard.

310

310-

15

286

Linseed.

15

-

(a)

-

15-

1

14

Sesaiaum Seed

38

—

—»

_

38 -

2

35

Groundnut

30

-

(a)

-

30-

2

23

Cottonseed
709

-

(a)

-

709177

35

483

Total

1,102

-

-

-

1,103177
55

841

Potatoes

477

-

-

(a)

470-

14

-

Vegetables
1»329(H;
>-

-

-

1,329-

-

-

Fruits

2,781

-

13

6

2,774-

-

-

MEAT Beef

214

-

-

-

214-

-

-

Buffalo

50

-

-

-

50-

-

-

Goat

62

-

-

-

62-

-

-

Mutton

24

-

-

-

24-

-

-

Total

350

-

-

-

350-

-

-

EGGS(in shell)
Hen

26

-

-

-

26-

-

-

Duck

13

-

-

-

13-

-

-

Total

39

-

-

-

39-

-

-

FISH

330

—

16

(a)

314-

—

—

101112131415161718 9

--

-

-

-

-

-

-

l

5-

5

0.05

0.14

1.24

-

0.14

L4

-

-

-

-

-

-

-

>4

5

5

0.05

0.14

1.24

-

0.14

-

463

463

4.74

12.99

9.09

0.22

0.01

-

1,329

1,329

13.61

37.29

8.20

0.52

0.07

-

2,774

2,774

ro

CO

.

.p.

O

77.81

44-35

0.47

0.23

—

214

214

2.20

6.03

13.57

O.89

1.09

-

50

50

0.51

1.40

1.12

0.18

0.04

-

62

62

0.63

1.73

2.13

0.24

0.12

-

24

24

0.25

0.68

I.64

0.07

0.14

—

350

350

3.59

9.84

16.46

1.38

1.39

26

26

0.27

0.74

1.07

0.08

0.08

-

13

13

0.14

0.38

0.55

0.04

0.04

-

39

39

0.41

1.12

1.62

0.12

0.12

—

309

309

3.21

8.79

5-45

0.77

0.24

Continuedoverleaf.
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MII1C Cow

5,014

-

-

-

5,014

-

-536

Buffalo

5,719

-

-

-

5,719

-

-3,431

Goat

650

-

-

-

650

-

-

Total

11,383

-

-

-

11,383

-

-3,967

OILS& EATS Rapeseed/ Mustard Oil

97

97

Sesacium Oil

14

14

mmmm

Linseed Oil

5

1

6

mmmm

Groundnut

9

-

-

(a)

9

~

--

Cottonseed oil49
_

_

15

64

_

_mm

Cocoanut oil

5

_

_

4

9

_

mmmm

Ghee

341

-

-

1

342

~

--

Total

520

—

-

21

541

~

--

Note(,a)=Below500tons (R)=Previousyear'sdataincorporated.
1112131415161718 4,478-4,47845-85125-6277-884-274-02 2,288-2,28823.4364.1964.832.574-81 650-6506.6618.2513.32O.690.82 7,416-7,41675-94208.06156.037-53O.65 97-971-002.7424.22-2.74 14-140.150.413-62-0.41 660.060.161.41-0.16

990.090.252.21-0.25
64 -640.661.8116.00-1.61 990.090.252.21-0.25

342-3423-519-6284-56-9-62 541-5415-5615.24134.23-15-24 GRANDTOTAL=2080.3947-5331-69 ANIMAL=9.80 VEGETABLE=37-73
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Two things stand out when this food balance sheet is studied. Firstly,

that the calories'intake is less than what is required by the population as

calculated by F.A.O, Secondly, the protein requirement falls far short of

nutritional level} besides 7^ per cent of the total protein consumed per day

is obtained from vegetables. There is, therefore, an urgent need to increase

the consumption of foods rich in animal protein, since diets deficient in these

important body-building nutrients contribute to high child mortality and morbidity

and poor general health, and in adults often leads to inability to undertake the

sustained effort needed to improve standards of living.

The animal foods - milk, meat and eggs - traditionally considered in most

countries as the more important sources of protein, are usually among the more

expensive items of the diet and not within reach of an average Pakistani. As

well as being expensive, they are in short supply in areas distant from points

of production because of difficulties of transport and preservation. On the

contrary, fish which is another very important source of animal protein is cheaper

and can be produced in abundance in Pakistan to meet the protein requirements of

the entire population. This fact becomes still more important when it is

observed that to conserve the cattle wealth of Pakistan which has been

progressively depleting due to indescriminate slaughter, especially in the West

wing where meat is consumed more than in the East wing. The Government has taken

steps to check this by enforcing two meatless days per week. Deficiency in

protein consumption caused by this restriction can only be met with by improving

fish consumption - a source of cheap animal protein. The problem of protein

deficiency must, therefore, be solved, at least in the immediate future, through

the more adequate provision of protein-rich food, especially fish, which can be
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satisfactorily transported and stored and which are within the economic means

of millions who need more protein.

Many authorities* have emphasized the special value of fish as a source

of animal protein, and the subject as a whole was reviewed in the conference on

"Pish in Nutrition" held in 1961 in Washington under the auspices of the P.A.O.

The superiority of fish protein over that of vegetable protein is very great.

In quality protein from fish compares very favourably with that from meat, eggs

and milk.

Proteins grams/lOO grams

Pried fish 73.0

Skim milk powder 35«0

Fresh fish I9.O
Lean meat 18.0

Eggs 12.0
Fresh milk 3.3

Pish protein is especially high in certain amino acids which are lacking in

the cereals that form the staple diet in Pakistan. Many species too contain

large amounts of fats, and some such as the Pakistan whale shark of the

elasmobranch family, which is represented by 35 species of shark and 28 species

of skates and rays can be utilized for oil production also.

The muscular tissue or flesh of a fish is made up of 60 to 82 per cent

water, about 13 to 20 per cent protein and a greater or lesser amount of fat

(Appendjx3); this appendix illustrates the percentages of these substances in

the flesh of some common sea and river fishes of Pakistan along with those of

beef, mutton and chicken.

1 Xukucz, J.T., Lassczynski, S., "The Influence of Fisheries Development on the
improvement of tho Nutrition level in the Less Developed Areas". (E/Conf.39/0/214)
United Nations.

2 Haq, S.A., "Fisheries Resources - Industrial Utilization", Science
Chronicle, November 1964.
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It is evident that the protein in fish is of high quality and high

quantity. It contains about 13 per cent to 20 per cent protein, 7 per cent

to 9 per cent fat and its caloric value varies between 100 to 300 according to

the species of fish. Calcium, phosphorus, iron and some other mineral salts

with vitamins A and D make it a complete and nutritious diet. It is worked

out that 93.2 per cent of protein and 95*2 per cent of the fat contained in

the fish is easily and completely digested and assimilated.^"
Consequently, it has become all the more essential to turn to the natural

and extensive marine and inland resources. The land areas of Pakistan are

incapable alone of increasing the protein production of Pakistan very greatly,

but the land together with the sea can do so. Strategically situated on the

Bay of Bengal and the Arabian Sea, Pakistan has rich and abundant sea-food

resources. The inland fisheries industry is also of signal importance,

particularly in East Pakistan where it is a major industry. East Pakistan is

known as the fisheman's paradise as each of its 17 districts are traversed by

either the large rivers of the Ganges - Brahmaputra system or by their numerous

tributaries. It is no wonder that fish is commonly known in East Pakistan as

"Ganga Phal" - the fruit of the Ganges. To a greater extent than the Pakistanis

imagine, the future depends upon the sea, rivers and lakes.

Without external supplies of food, the increase of population must be

balanced by a corresponding increase in food production. The latter could

undoubtedly be achieved if capital were available for immediate irrigation

developments, if improved strains of seed could be easily adopted, if the peasant

could be induced to reorganise his system of faming, to abandon time-honoured

1 Qureshi, K.R., "Fish and Nutrition", Pakistan Medical Journal, July 1951*
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and ruinous practices and generally to farm in a scientific manner. Such

developments on the scale required seems improbable in the very near future

in Pakistan. The only certain thing about agriculture is the inevitability

of the application of the law of diminishing returns.

This situation brings fisheries into prominence. The possible rate of

increase of output in a developing fishery is often decidedly greater than

that usual in an agricultural area undergoing development or intensification,'''
so that fisheries will prove particularly valuable in helping to meet the

demands of the near future. Hot only will this increase the food supply of

Pakistan but will greatly increase the nutrition intake essential for the

well-being of the Pakistanis, for millions of these people live on what by any

honest measure is a semi-starvation level.

The economic and social standard of a country can truly be measured by its

per capita consumption of food. Pakistan has one of the lowest in the world.

If the country is at all to bring up its standard of social and economic life

to a reasonable level, it is imperative that it should raise its per capita

consumption of fish.
Table 58

Calorie and protein content ofaverage food supplies

(per caput per day)
Year Calories All protein Animal Protein

(grams) (grams)

Monsoon Asia

Taiwan 1961-62 2400 60 16

Japan 1960-61 2240 68 18

Ceylon 1961-62 2060 44 8

India 1960-61 2040 53 6

1 The total foodgrains produced in the country increased on an average at
the rate of 1.1 per cent annually for the period 1951-63* ^or th® same
period fish production increased on an average at the rate of 4.1 per cent
annually - a four-fold increase.
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Monsoon Asia (cont.)

Pakistan

Philippines
Middle East

Turkey
Israel

U.A.R.

Syria
Libya
Jordan

Southern Europe

Yugoslavia
Greece

Italy

Spain

Portugal
Latin America

Brazil

Mexico

Chile

Paraguay
Venezuela

Colombia

Honduras

Ecuador

Peru

Some comparative data

New Zealand

Denmark

U.K.

U.S.A.

Argentina

Year Calories All protein Animal Protein
(grams) (grams)

1960-61 1970 45 7

1961-62 1830 43 14

1959-60 2830 91 16

1960-61 2800 84 35

1960-61 2530 75 12

1957 2330 78 17

1959 2100 53 10

i960 1830 50 7

i960 3070 96 26

i960 2940 95 28

1961-62 2790 79 29

1961-62 2790 76 22

1961 2500 73 28

i960 2710 67 18

i960 2550 68 22

i960 2530 83 27

1957-59 2500 68 26

i960 2490 66 24

1956-58 2200 48 23

1954-55 2200

i960 2110 53 23

i960 2030 50 12

1961 3510 109 74

1961-62 3370 93 58

1961-62 3250 88 54

1961 3100 92 66

i960 2930 83 50
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Year Calories All protein Animal protein
(grams) (grams)

Some comparative data
(cont.)

Rep. of South Africa 1959-60 2550 74 32

Mauritius 1961 2330 48 13

Surinam 1959 1810 41 14

All data from P.A.p.

During the last seven years (1959-1966) despite all efforts that have

been made to accellerate the rate of production, the per-capita availability of

fish for home consumption on all Pakistan basis has remained persistently low,

about 10 lbs. per annum (Appendix). It is necessary that a minimum quantity

of 20 lbs. of fish be available for every person each year. To achieve this

target and leave same sizeable surplus for export, the country should produce

1,000,000 tons of fish a year."*"
The per-capita consumption of fish in Pakistan is different for the different

areas. This is due mainly for the following reasonsi-

(a) No systematic survey has so far been made in either wing of Pakistan to make

a correct estimate of the quantity of fish obtained from subsistence and commercial

fishing in different fishing zones.

(b) Different food eating habits, living conditions and varying degree of fish

mindedness of the people inhabiting different parts of Pakistan have been greatly

responsible for the uneven supply and consumption of fish in difference parts of

the country.

1 Even the Third five Year Plan 1965-1970, aspires to reach only half this
figure - infra p.

x Appendix 4.
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(c) Inadequacy of the existing facilities of preservation, marketing and transport

of fish from the main landing centres have also created great disparity in the

uniform supply of fish to the various regions (especially interior and backward

areas) of the country.

Per-capita consumption of Fish in East Pakistan

The Directorate of Fisheries, East Pakistan, to date,^" instead of collecting

production figures directly from landing centres, had applied indirect and

hypothetical methods in calculating the total consumption of fish on the basis of

speculated per capita consumption. According to their report to the convener

2
of the panel on Agricultural Statistics, the assessment of fish production is

made on the basis of 51 lbs. as per capita consumption distributed over the

total population of East Pakistan. To justify the consumption of 51 lbs.

as per capita consumption, they have referred to a pee-partition publication,

"Marketing Survey .Report, 1938". If 51 lbs is taken as per capita availability

of fish per annum, the production of fish on the basis of total population of

50,840,235 - 1961 census - would approximately come to 1,300,000 tons whereas

the fish production on an all Pakistan basis as envisaged in the Second Five

Year Plan 196O-65 was only 350,000 tons. In other words, if the estimate

of fish production of the Directorate of Fisheries, East Pakistan, is taken as

the bais, it would be four times greater than the total production of fish in

Pakistan - a situation which seems to be quite misleading and improbable.

In the absence of authentic production data the estimates of per-capita

consumption and assessment of fish production in East Pakistan must be based on

a realistic approach and on sound lines of reasoning. In this context, it is

1 July 1964.

2 Annexure XII to document No. Panel Agri. St. 2/64/DI.



in the fitness of things that observations of Mr W.H. Schuster - Chief Pish

Culturist, F.A.O. as recorded in his report "on the possibilities of fish culture

in East Pakistan"* may be reproduced here to give an idea of the production of

fish in East Pakistan in 1952*

"Pish is an integral part of the daily diet of both town and
village people in East Pakistan. Pish is eaten in any form available,
even fry and fingerlings of valuable types of fish are caught and consumed
in great quantities. It is difficult to estimate the present production
of the subsistence fishery, but it is evident that it considerably surpasses
the commercial fisheries. A consumption of ten pounds of fish per
capita per annum, a very low assumption for a fish eating country would
require a production of about 200,000 metric tons (400,000,000 lbs.) of
fish a year. There is reason to believe this production is obtained.
More fish, however, is required to provide for the needs of the country."

In East Pakistan where 90 per cent of the total population lives in rural

areas, each family depends on subsistence fishing for their daily food requirements.

For this reason Mr W.H. Schuster had based his estimates of the production on

the assumption of consuming fish at 10 lbs. per head per annum, not only on the

basis of fisherman's population, but on the entire population of that region

which at that time was about 40 million. His assumption of fish production

of 200,000 tons or 400,000,000 lbs. seems to be very low, because it was not

possible for him to assess the quantity of fish obtained from commercial fishing

as it is evident from the note of the Directorate of Fisheries, East Pakistan, to
2

the convener of panel on Agricultural Statistics which is reproduced below.

"It is not possible to estimate fish production in the rural areas
due to the diffused nature of landing places. Pish in rural areas is
virtually landed at the door steps of each consumer. Door to door collection
of statistics is not possible in this situation."

1 P.A.O. 52/7/4280, published in Rome, July 1952.

2 Annexure XII to Document No. Panel/Agr. St./2/64.
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Consequently, for a reasonable assessment of per capita consumption of fish

in East Pakistan, it is necessary to take into account the quantity of fish

obtained for local consumption both from commercial and subsistence fishing on

the basis of existing population. If the production of subsistence fishing

for the year 1963 in East Pakistan is taken on the basis of existing population

at 10 lbs. per capita availability, it will work out to be 508,402,350 lbs*

or 254»201 tons. The quantity of fish available from commercial fishing for

local consumption during the year 1963 was 381,562,000 lbs. or 190,781 tons."5"
Thus the total quantity of fish available for local consumption during the year

1963 both from commercial and subsistence fishing was 889,964,350 lbs. or

444,982 tons. If this quantity of fish is evenly distributed over a population

of 50 million (50,840,235 - 1961 census) the per capita consumption in East

Pakistan would come to about 17 lbs. per annum (Appendi:<5).

The estimate of 17 lbs. as per capita consumption provides a fairly

reasonable basis for the assessment of fish production in East Pakistan. Taking

17 lbs. as a unit of consumption for a population of 50 million, the production

figure stands at 425»000 tons which is almost double 200,000 tons as estimated

by Mr Schuster, 12 years back in 1952. Thus during the 12 years (1952-62)

there has been a total increase of 100^ or on an average annual increase of 8^

in the production of Pish in East Pakistan.

Per-Capita Consumption of Fish in West Pakistan

The position of fish supply in West Pakistan present a striking contrast

to that of East Pakistan. In East Pakistan more than 90 per cent of the

population depends on subsistence fishing in addition to the supply of fish

obtained from commercial catch for their daily food requirements, whereas in

1 Data supplied by the Director of Fisheries, East Pakistan, and Deputy
Director of Marine Fisheries Department. (Appendix IX)
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West Pakistan more than 90 per cent of the population obtain fish supply from

commercial fishing. In the final analysis of the data of supply and consumption

of fish in West Pakistan, one fact comes out clearly that commercial catch is the

main source of fish supply to a population of 39,329,741 or 99*7$ of the entire

population of West Pakistan (39>442,439 - 1961 census) with the exception of

0.3$= of fisherman's population which solely depends on subsistence fishing for

their daily food requirements. (Appendix6)

Before coming to the per capita consumption of fish in West Pakistan it

is important to indicate that to arrive at a single figure truly applicable

to the whole of the western province is practically impossible. Different

food habits, living conditions and lack of transport facilities have created

great disparity in the distribution and consumption of fish in the Coastal

Areas (Makran, Karachi and Slnd Coasts) and Interior Regions (former Punjab,

Sind, Baluchistan, N.W.F.P. and the States).

In the Coastal Areas, during the year 1963> with a small fraction of 6

per cent of the total population, the quantity obtained from commercial catch

of marine fish was 77 per cent of the total production in West Pakistan whereas

in the Interior Regions having 94 per cent of total population, the quantity

of inland fish produced was only 23$> of the total commercial catch. (Append ix:7)

Karachi Division:- In the Karachi Division, the fishing population is 50,898,

1.e. 2.3 per cent of the total population of 2,134,870 (1961 census). The

fishermen's population scattered along Karachi and former Sind coast, settled

in small settlements and cutt off from the main stream of civilisation entirely

depends upon fish obtained from subsistence fishing for their daily requirements
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of food. Acoording to the observations of fishery workers,"'" the fishermen's

population consumes fish at 1 lb. per day per individual for at least 300 fishing

days in a year. The rest of 97*7$ of the population (2,083,972) depends upon

fish supply from commercial catch landed at the Karachi Pish Harbour and in

other landing places in various home landing centres around Karachi waters and

former Sind Coast.

During the year 19^3, the recorded fish production figure of Karachi

Division stood at 55»847«98 tons. Out of this 27 per cent or 15,004.84 tons

was available for local consumption to a population of 2,083,972 (97*7% of the

total population of Karachi Division). The per capita consumption of fish

worked out for the Karachi Division comes to 14 lbs. per annum. (Appendicec8 & 9)

Kakran District and Crar.ara Sub-Division:- The population of fishermen in Kakran

and Ormara is 17,800 or 7*5 per cent of the total population of 237»8l6

(146,990 Makran and 90,826 Ormara Sub-Division - 1961 census). In this

region also, the fishermen's population solely depends on fish obtained frcm

subsistence fishing for their daily food requirements for a period of at least

300 fishing days consuming 1 lb. of fish per day per head.

The rest of 92«3$ of the total population (220,046) depend for their fish

supply on commercial catch. The total commercial catch during the year 1963

on Kakran Coast was 20,Sl6 tons out of which 3,331«00 tons or 17$ of the total

production was available for local consumption. The per capita consumption

worked out comes to 30 lbs. per annum. (Appendix20)

1 S.M.A. Salam Kami, Survey and Statistics Officer.



Interior Regions - (Punjab, Sind, Baluchistan, IT.W'.F.P., States):- The

fishennen's total population in the Interior Regions is 44»000 or 0.1 per cent

of the total population of 37>069,735 West Pakistan (1961 census). Like

the Coastal Areas, the fishermen of the Interior Regions mostly depend on

subsistence fishing. The rest of 99*9^' of total population (37>025,753)

depends on fish supply obtained from commercial catch of inland fish.

The total commercial catch during the year 1963 in the Interior Regions

of West Pakistan was 22.550 tons or 45>100,000 lbs. If this entire catch

is evenly distributed among 37,025,753 people, the per capita consumption

would come to 1.2 lbs. per annum. (Appendix 11)

The per capita consumption is a definite indication and true index of

the availability of fish. Keeping in view the large population of about

40,000,000 of the Interior Regions of West Pakistan, the per capita consumption

of 1.2 lbs. is l/l3 of the Coastal Areas. This fact points to the very

underdeveloped state of the inland fisheries in the West wing.

Apperc5xl2 presents the production, home consumption and the exportable

surplus of fish in Pakistan in the year 1963* One fact stands out after

studying this appendix - it is the marine fisheries of Pakistan which are

earning the foreign exchange for the country, while the inland fisheries supply

home needs. Consequently equal emphasis should be laid on the development of

both inland and marine fisheries, if the country is to gain economic balance."''
But the importance of fisheries does not end here, for besides its value

in human nutrition, fish has for many years been widely used in the world as the

raw material for concentrated animal feeding stuffs. It has been observed

1 Refer to Appendix2for conclusions drawn by the writer on the consumer
preference for fresh fish.



that chickens fed on a diet consisting of 2 per cent to 5 per cent of fish

protein grow "better than those on a diet composed wholly of vegetable food.'1'
Processing into fish meal enables the whole of the fish to be used and can

provide high quality protein for supplementary feeding of non-ruminant livestock

and poultry. In 1962, almost a quarter of the total world catch was converted
2

into fish meal or fish oil. Pish has also been used, at various times and in

many countries, for fertilizer, being ploughed directly into the soil.^ The

menhaden fishery in the United States was originally developed with this end in

view.^ Use as fertilizers makes the protein of fish available to man at a

third stage of remove, but with the present world shortage of protein, it is

unfortunate that any fish should have to be used in this fashion, most of all

in Pakistan.

The Potential Utilization of Fish Protein Concentrates (F.P.C.)

The term protein concentrate was coined for products rich in protein,

principally to distinguish them from similar products used in animal feeding.

This tern is now accepted for the edible flours from defatted cottonseed, ground¬

nuts, soya beans and the like. In the case of fish, however, the term covers

not only defatted product but also dried fish. The Bureau of Commercial

Fisheries (B.C.F.) of the U.S. Department of the Interior has adopted a wider

definition of fish protein concentrate (F.P.C.) which is "any inexpensive, stable,

wholesome product of high nutritive quality, hygienically prepared from fish in

1 Haq, S.A., "Fisheries Resources - Industrial Utilization", Science Chronicle,
Nov. 1964.

2 United Nations Science and Technology for Development Vol. Ill, 19&3, p.104.

3 The Fishing hews, May 20th 1950> p«13«

4 Morgan, R., World Sea Fisheries, 1956» p.226.
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which the protein and other nutrient materials are more concentrated than they

were in the original raw material." This definition includes F.P.C. products

of various characteristics ranging from tasteless, odourless, light coloured

flourlike materials through coarse meals having a fish taste and odour to highly

flavoured dark-coloured pastes or powders resembling meat extracts.^"
The nutritional importance of fish protein concentrates depends upon two

major factors* the high protein content, which can "be as high as 90» an& the

protein supplementation value of the available lysine, which was found to be as

high as of the protein content of the F.P.C. The absence of significant
2

quantities of lipids eliminates any toxicblogical hazard or any adverse
3

nutritional effects that may result during storage.

The problem of flavour does not seem to have been solved completely, and

this may constitute a significant obstacle in the use of F.P.C. at high levels

in various food formulations. From the nutritional standpoint, however, added

amounts of F.P.C. can be kept low and still give very satisfactory results.
4

Recent work by Kik has indicated that F.P.C. added to milled white rice at

the 3^ level increases its net protein utilization (N.P.U.) value from 64.1 to

86.9, i.e. "by 35*5 per cent. This is of particular benefit for rice-based

diets as in East Pakistan.

In Pakistan, interest has already been aroused in this field and it is now

considered as important task to find means for providing cheap fish proteins of

high nutritive value to supplement the high-cereal diets. A promising approach

1 Nutrition Document R. 8/Add. 19 P.A.G. (WHO/FAO/UNICEF), July 1965
Meeting - Rome.

2 The lipid content is up to 10 per cent only.
3 FA0/56/6/4103
4 Kik, M.C., " Nutritional Improvement of Rice Diets and Effect of Rice on

Nutritive Value of Foodstuffs". Agr. Exper. Station, University of Kansas,
Bui. 69b (1965).
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is being made to utilize cheap products made from surplus fish.'1' Edible fish

meals (refined fish meals, fish flours) are especially interesting in this

connection because of the high biological and supplementary value of fish

protein, their low price and ease of distribution and storage. . Moreover, it is

relatively easy to incorporate edible fish meals and flour in local traditional

dishes and food preparations. As fish flour, 6 to 7 per cent of fish meal

can be used in bread without noticeable effect on the taste. New refining

processes remove the fish taste almost completely, making additions of 20^ fish

flour to bakery products possible. The price of protein in such fish flour is

only l/lO of the price of protein in the form of fish fillets.

In this connection experiments have been carried out in Pakistan on shark
3meat. The results are encouraging. The product was found free from its

fishing odour. The deodorised product was found to contain 8% protein. The

digestibility of the processed meat flour was found to be 99* It contained

800 mg. phosphorus and 300 mg. calcium per 100 g. of sample.

It would be interesting to note how the introduction of fish meat flour

affects the eating habits of a Pakistani. Roughly speaking, potential

consumers who would benefit from the supplementation of their diet with edible

fish flours and meals oan be divided into two groups:

1 In Pakistan, sharks which form 50^ of "th© trawlers' catch ire not consumed
at home at all, instead they go to the curing yards for being salted and dried
mostly for export purposes.

2 World Fisheries Abstracts, Vol. I, No. 4 - Fisheries Industries.

3 Haq, S.A., and Kahdihassan, S., "Shark Meat Flour". Journal of Pakistan
Council of Scientific and Industrial Research, Vol. 3> No. 4» October I960.



(.1) those who prefer a mild, fresh-fish flavour - or none at all - and

(2) those who prefer rather strong fish flavours, as they are used to consuming

rather highly flavoured fish products such as fish pastes, sauces, etc., added

to their otherwise rather bland diet.

In Pakistan, the first of these preferences prevails, the fish meals to be

introduced should resemble freshly dried or salted fish in taste and flavours,

or alternately they should be almost flavourless deodorised flours, which

could conveniently be mixed with other foods such as, for example, bread flour.

During recent years F.A.O. has helped to arrange a number of acceptability

tests whereby it can be ascertained whether it can be added to local dishes

and consumed regularly over prolonged periods of time without becoming objectionable.

To date about 30 preliminary and 19 large-scale acceptability tests have been

carried out or started on the iniative of F.A.O. Institutes or individuals in these

countries have been supplied with quantities of fish flours for testing. In

some instances, edible fish meals, provided by F.A.O. or UITICEF, have also been

used in hospitals, to test their effect on children under treatment for protein

malnutrition.

In the writer's opinion, it would be extremely useful to introduce fish

flour in the Interior Regions of West Pakistan where the fish consumption is

only 1.2 lbs. The greatest difficulty being faced here is a quick transportation

of fish in these remote areas from centres of production. Since consumers prefer

fresh fish,* this becomes all the more difficult. In the case of fish flour,

there will be ease of distribution and storage and the people will receive the

valuable fish protein at a low price, without being bothered with its cleaning,

cooking or fishy odour - a boon to the housewives, I am sure.

1 Appendix2.
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CHAPTER 10

THE EOOHOiff OF PAKISTAN

Some Salient Points

Pakistan is unique among the states of the modern world in that it is divided

into two principal divisions, neither of which could flourish without the other,

separated by a thousand miles of foreign territoiy and several thousand miles cf

water. East Pakistan is only a little more than one-sixth of the size of est

Pakistan, but it has the larger share of population, about 51 million, and an

equal status in the organisation and Government of the state. The two sections

are constitutionally equal wings of the federal state of Pakistan.

With such mutual dependence one would suppose that the ties between them must

be very close. But in fact the differences between the two wings are nearly as

great as their resemblances and it is these which constitute the problem of

Pakistan. The strongest bond lies in the Islamic religion of their inhabitants.

Linked with this there is a fear of Indian rule - Hindu domination. There is also

an underlying realisation that each wing needs the support of the other. Here

the bonds cease and we are presented with a scries of contrasts. The est

Pakistani's are broadly of Indo-Aryan origin, extrovert, robust, militant and

practical. East Pakistan is a homogeneous, Bengali block, a nation on its own,

attached to its own language and with links with vest Bengal. The nam, sensitive,

imaginative Bengali temperament with its artistry and quick intellect has little in

common with the West Pakistanis.

These two parts also differ markedly in physical and economic character, so

that their developmoit presents two distinct sets of problems. West Pakistan is

an arid country, not densely populated, growing as its principal crop3 wheat and
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cotton, and possessing in the Indus and its tributaries a great resource for

irrigation end hydro-electric power. S&st Pakistan is a very flat region of

high rainfall, densely populated, growing rice and jute as its principal crops

and possessing in the innumerable channels of the Ganges-Brahmaputra delta a

natural endowment of inland waterways. Its agriculture staffers, however, from

frequent and heavy floods, while land transport is hindered by the difficulty and

cost of bridging the rivers. The rivers of West Pakistan are less of a barrier

to land transport but their use for irrigation has created special problems in

areas cf poor drainage, where the productivity of the soil is destroyed by water¬

logging or the accumulation cf salts drawn up from the sub-soil to the surface.

The two •wings' into which the country is divided differ in their current

production and their requirements for development. East Pakistan depends mainly

upon the growing cf rice and jute, West Pakistan on wheat and cotton; in each

region the grain is for consumption and the fibre for manufacture and export.

Pakistan provides the greatest percentage of the world's output of jute, and jute

and cotton together constitute four-fifths by value of the country's exports.

Year jute
Raw

Cotton
Raw

Jute
manu¬

factures

Cotton
manu¬

factures
Rice Wool

Hides
&

Skins
Tea pish

1962-63 793 264 303 68 150 69 51 6 105

(In million Rupees)

Most of the remaining fifth is also derived from agriculture and animal husbandry,

wool, hides and skins, tea and fish being the principal items.

The known deposits of coal are small and of poor quality. Wo large deposits

of other minerals have yet been discovered. The oilfields discovered in west

Pakistan yield less than 125 million gallons a year. Natural gas has been found in
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Crude petroleum - million I.G.

1948 1959 I960 1961 1962 1963

17 82 92 99 117 123

Natural gas - million ou. ft. - 22,365 29,842 34,665 42,076 49,459

massive quantity at Sui in 'A'est Pakistan and at Sylhet in East Pakistan, which has

compensated greatly for Pakistanis paucity in coal and oil.

In the production of non-metallic minerals Pakistan* s position is sli^itly

better. The Salt Range at the Punjab, Baluchistan and N.W.F.P, provide her with

rook salt, gypsum, magnesium, potassium, sulphur, mica, gLass-sand etc. some

reserves are also found in Chitral and Hazara but due to inaccessibility and lade

of fuel this is rendered of no immediate importance.

Forest resources are inadequate and difficult to exploit: less than 3 per

cent, of the area of west Pakistan and less than lo per cent, of the area of East

Pakistan are under forests.

The want of resources and lack of application of advanced techniques had kept

the country poor and dependent mainly upon agriculture. With a population at

nearly 74 million at the 1951 census and a national income per head estimated at

Rs. 232 in 1949-50. average daily food consumption at about 2,000 calories per

head, Pakistan was created from a vision in the poetic mind of Dr. Mohd, Iqual

which was brought into fruition by the founder and first Governor General of

Pakistan, Qaid-e-Azam Mohd. Ali Jinnah.

The Economy

In 1947, Pakistan was characterised by Time magazine as "an economic wreck"

and there appeared to be some justification for this characterisation at that time.

Every tenth citizen was a refugee j the country consisted of two widely separate
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and different areas; the transport was in chaos; the Government non-existent.

More fundamentally, the economy was incredibly backward - no industry to speak

of, a negligible power supply, a rudimentary banking and coraaercial 37stem. The

per capita income was estimated at $60 per year. Pakistan was amongst the poor¬

est countries in the world. Finally, the basis for development seamed non¬

existent. There were practically no minerals and the fuel supply was poor and

inadequate. The people were peasants and proletarians; there were practically

no industrialists and very few merchants.^" The Muslims of Pakistan were con¬

sidered by some outsiders to be fatalistic, feudal and poorly equipped by religion,

values and training to operate a modern society. No wonder "the world looked

askance" in 1947 and considered the establishment of a new state, Pakistan, to be

"an impudent advanture without much prospect of a viable economy, by a people

inexperienced in administration, lacking both the capital and natural resources

2
for industrialisation" •

Yet recently, when pessimism about the growth of under-developed countries

is general, Pakistan has been cited as an example of rare success.'' Its overall

growth, estimated at 5.5 p^r cent., is approaching the rate at which it will be

twice that of population growth/'" The increase in industrial output is as hi^i
5

or hij#ier than that of any country in the world. Pakistan has spectacularly

achieved a good rate of growth in agricultural production in the 1960*s (over 3.5
\ 6

per cent;• It is "a remarkable achievement to have raised gross national product

1 Andrus, J.R. and Mohajaraed, A.F., 1958, "The dconomy of Pakistan".
2 President Ayub Khan's address at the Overseas Development Institute, Lond.,1964.
3 World Bank Report 1964.
4 Pakistan News.

5 From 1960-62 production of cotton cloth went up by 16$, jute manufacture 19$.
sugar 67$, cigarettes 62$, cement 32$» tyres arid tubes by 5£$» fertilizers 434$ >

paper, paper-board and newsprint by 16$.
6 Years of Progress 1958-1964.
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by 28.4 per cant, since 1959 as again.3t a plan objective of 24 per cent. It is

one of the fastest growth rates in the world**.^" Gross investment is approaching

20 per cent, of Gross National Product and domestic savings exceed 10 per cent#

Pakistan is also unusual in having achieved a 70 per cent, per anmsn increase in

export earnings, one of the very few under-developed countries where exports have
2

grown substantially more rapidly than G.N.P.

The writer divides the economic survey of Pakistan into two periods - the

first period from 1947 to 1958 and the second commencing from 1958 to the present

day.

1947-1958. Although the predominantly agricultural econoay of 1947, when the

state was found, today stands transformed into a semi-industrial one, yet to

begin with, the state of things was by no means inspiring. In 1947* the newly-

founded state had very little organisation, and what little it had was being used

to fulfil otter more pressing needs - to achieve some semblance of order, to pro¬

vide some basic amenities to the people, to feed and shelter the millions of

people seeking refuge and to defend the country. It was a question of survival.

Attention had to be diverted to the immediate issues instead of the growth of a

broad base for leadership and the formulation of state philosophy - two major pre¬

requisites of statehood - receded into the background.

To some extent, the problem is common to most countries emerging from a

colonial past. Independence movements based on the sole objective of self-

Governraent said characterised by an emotional undercurrent, tend to show a certain

loss of momentum and direction once independence is achieved. But in the succeed¬

ing period, power continues to vest in devoted leadership for some time, the con¬

ditions are opportune for the creation of a stable Government and the formulation

1 The Times supplement on Pakistan, Feb., 1966.
2 Pakistan - Basic Pacts, p. 126. G.N.P. = Gross National Product.
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of a coherent progrjwsae for social, political and economic development of the

fledgling state. The loss of Qaid-e-Azam, Mohd. Ali Jinnah, soon after the birth

of Pakistan and the assassination of Qaid-e-Millat, Liaquat Ali Khan, later, left

a gap in the leadership in this crucial period in the history cf Pakistan ,iien

the people, preoccupied with the challenge to their existence, had not been able

to judge adequately the worth cf the lesser leaders.

Nevertheless, the Government succeeded in establishing quickly some sort of

order out of chaos. Every department of the state seemed to need urgent atten¬

tion. The absence of industries was acutely felt. For almost all sorts of

finished goods, from pen and ink to locomotives, the country had to depend on

imports. The economy was dependent to a considerable degree on areas falling to

the lot cf India, the next-door neighbour, 7^ho had not reconciled herself to the

idea of partition. Finances being inadequate, at one time, the treasury did not

have enough money to pay the monthly salaries of Government employees. Under such

conditions, a Government had somehow to be improvised and the country given the

semblance of viability.

In 1947# the country was primarily a supplier of raw material. Its monopoly

in jute production notwithstanding. Pakistan had to export all its jute to

Major Exports

Year
Jute

Haw
Cotton
Raw

Rice wool
Hides <&
Skins Tea T. Value

1948-49 6,049*000 805,000 - 22.6 15*6 29.9 1,862.0
bales bales m. lb. in m. pieces in m. lb. in m. Rs.

Value 1,195.6 364.7 - 31.0 48.5 42.4

Calcutta for processing and its cotton to Bombay for spinning and weaving because

no such industry existed at home. Out of the 14,569 industrial units existing in



British India at the time Pakistan was carved, out, only 1,406 fell in the area

comprising the new country.^" Among these were some anall sugar mills, a fruit

squash and canning factory, a few rice and flour mills, a couple of biscuit

factories, a brewery, a distillery and a large hydrogenated oil mill. There were

also the salt mines at Khewra in West Pakistan, a tea industry in East Pakistan,

a small oilfield and refinery at Attock, five cement works, some half a dozen

major engineering shops, a few tiny steel re-rolling mills, a match factory, some

small glassworks and a negligible capacity for manufacturing tools and, cf course,

nothing on the fisheries* industry.

Against this background, the Government convened in December, 1947# an

Industries Conference. It was decided that the Central Government would plan

the setting up of 27 most urgently needed industries in the country and the pro¬

vinces would execute these plans.

Another conference took place in 1948 following the announcement of the

Government* s industrial policy. This policy gave the Government power to own and

operate the industries relating to production of aims and ammunition, hydro¬

electric power, railway wagons, telephones and telegraph and wireless apparatus,

but still nothing on fisheries.

Other industries were left to private enterprise, with the Government fixing

targets, location of plants and supplying material in short supply.

In 1948# a Development Board was set up by the Government which approved 112

schemes costing Rs. 1,125 million. The centre also raised loans worth Rs. 820

million and gave them to the provincial Gaverments to finance irrigation, port
2

development and hydro-electric extension scheme. private enterprise was helped

to establish four cotton textile mills with 110,000 spindles. several jute

1 Op. cit. p. 166, "The Economy of pak."
2 Industries in Pakistan.
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presses were imported into East Pakistan and a cigarette factory -was set up in

Karachi. a sugar factory with 50,000 ton output arid several tanneries were also

set up. Investment ma also made in fields relating to steel fabrication,

sulphuric acid, surgical appliances, glass, soap, enamel wars, leather goods and

sports equipment. The rate of progress recorded in the mid-fifties was striking.

It would "compare favourably with the highest achieved in the history cf industrial¬

isation in any country".*'
The Development policy had been aimed at advance on every front, with priority

for agriculture, power, transport and industry. producing the goods required

moat in the country was the first objective of the Government. Maximum immediate

return was not the consideration. The other objective was to earn more foreign

exchange and save as much as possible. Plants were installed to produce goods

so that imports of certain items may stop, saving foreign exchange. The third

objective was providing mare employment opportunities.

The Government also set out to help toe private sector establish industries.

In July, I949, an Advisory Council of Industries was set up. In the 3ame year

the Government established the Pakistan Industrial Finance Corporation in order to

grant loans and underwrite issue of stocks and bonds. A tariff commission was

established under the Protective Duties Act of 1950, providing protection to the

domestic industry so that it might he properly established and reach a competitive

level. The stress by the Government on the import cf raw materials and machinery

resulted in the expenditure of 76.25 per cent, of total foreign exchange earnings
g

on such imports in 1954*55. It had been only 54.6 per cent, during 1951-52.

It will be observed that in the preparation and execution of development plans

1 Five Year Plan Draft, chapter 20, para. 3.
2 The Economy of Pakistan, Chapter XVI.



little or no attention, so far, appears to have been devoted to fisheries.

In the early years after independence the terms of trade deliberately

favoured industry over agriculture; most farmers were concerned more with the

bare needs of subsistence than anything else; and the Department of Agriculture

had for long been the Cinderella of the services, starved of funds and attracting

less than the best staff. If agriculture was really to become productive, as it

needed to do both to justify the vast water development and reclamation programme

being planned, and to provide for the soaring needs of the population, drastic

changes had to take place. A predominantly subsistence approach by the cultivators

needed to be replaced by a market orientated fanning, growing crops for sale,

buying outside services like fertilizer, and providing more cf the family1 s needs

from the market rather than internally on the farm, an agricultural revolution,

in short.

The state of things that existed in the fifties was due partly to bad farm¬

ing practices and partly from socio-economic causes. The bulk of the cultivators

being agricultural labourers, received from the landowners a half-share of tire

crop in return for working the land. They had little security of tenure, often

farming different fields each year, and so had no incentive to improve the land

they worked.

The problems of rural development are numerous and well known. Increased

agricultural production has to be secured from the same land in both East and West

Pakistan and more land be brought under the plough in West Pakistan with spread

of irrigation. Drainage canals and flood protection embankments are required not

only to provide crops with security against seasonal floods but also to bring more

land under cultivation and to enable more crops to be grown in East Pakistan.

Crop yield must be improved if the huge programme of water supply and drainage



works envisaged is to produce its full effect#

Agriculture in the fifties needed expensive, well-planned and widespread

pushing.

Development Plans

Pakistan in 1950, participated in an economic conference of Commonwealth

countries at Colombo. The conference was held to repair the havoc caused by the

Second !'orld War on the ©conchy of South and South-East Asian States. It was

agreed at the conference to vitalise the development programmes of all these war-

hit countries by promoting their trade and inlustry.

later, at a Commonwealth consultative Body meeting at Sydney, all participat¬

ing Governments agreed to draw up a plan of development for a period of six years.

The concept of planning was thus introduced.

Like many newly independent countries, Pakistan too, i3 today dedicated to

the principle of development planning. They realise that unplanned growth carries

hazards vhich they are in no position to accept. If development is left to take

care of itself, different branches of economic life experience an uneven growth,

resulting in serious disproportions. On the one hand, there is over-concentration

on activities that bring an immediate reward and on the other inadequate attention

is paid to those activities Those promotion is vital to the econony and society as

a Thole but which offer comparatively little profit. Likewise, unplanned growth

tends to ignore the claims of popular welfare and the pressing needs of the most

backward parts of a country. In positive terms, a planned economy sets the

direction to be taken in the pursuit of national economic aspirations. It helps

the mobilisation of energies and resources and their use according to fixed

priorities. It ensures balanced development of the different departments of life

and of the country* s different region. This fact is very clearly brought out in



the case of the development of fisheries. Till the planned period no attention

was paid to this sector and was left to shape its own destiny in the economic

development of the country.

It was, therefore, for very good reasons that this country chose economic

planning. The first exercise in organising development effort began in 1950 with

the adoption of the Colombo Plan. In July, 1951 j Pakistan put forward its Six-

Year Plan. Though this beginning was far* from perfect it was, at least, a step

forward in the ri^it direction. The idea crystallised in trie First Five Year

Plan (1955-1960), which among other things, offered detailed prescriptions for

adapting the administrative machinery to the requirements of growth, for carrying

out essential institutional reforms and for creating social and economic over¬

heads.

The legacy the country received in industrial establishments being wretchedly
1 »

poor , the country obviously needed a diversified economy to reduce this excessive

dependence on agriculture and to enhance the relative weight of sectors offering a

higher rate of productivity and profitability. The main effort was directed

towards building up an infra-structure for development and creating a number of

consumer industries, chiefly textiles. Consequently, textiles, food processing

including canned and frozen shrimps for export, chemicals, leather and glass indus-
2

tries were given priority. It is essential to stress at this point that concen-

1 Supra p.395#

2 Among the many measures contemplated for the improvement cf industiy was the
establishment cf six jute raill3 with a total production capacity of 130,000 tons
of jute goods per annum. This was to cover the country* s home requirements with
a margin for export. The country* s cotton textile production then being only
100 million yards against a demand of 700 million yards annually. cotton textile
mills increased in number. A paper mill, based on raw materials at home was
planned. Another sum of Rs. 90 million was allocated for setting up sugar,
glass, ceramic, chemical and fertilizer factories.
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point that concentration on the development of industries specified above was

primarily caused by the urgent need to conserve the very limited foreign exchange

resources of Pakistan. All items covered by these development projects had to

be imported. This naturally resulted in foreign exchange expenditure. By pro¬

viding the consumer goods which these industries supplied in the country itself,

ample savings in foreigi exchange resulted which could then be diverted to other

urgent needs.

Resources are fair to ample but power potential being insufficient for more

then modest industrialisation, thermal stations were planned to supplement hydro-

installations for continuous electricity generation and both these are well placed

for the "Industrial Zone" from Peshawar to Lahore. The splitting of the country

into 2 sections inhibits unified development and a certain amount of duplication

must be faced which is a serious natter in view of the limited financial resources."'"
Yet as the two parts are in some matters complanentary, there are direct exchanges

between them which implies considerable expansion of the negligible merchant

marine.

To develop industrially is natural and up to a point reasonable but an attempt

to build up heavy industries is highly premature in a country like Pakistan for her

resource structure is unsound for such development. Par a long time the way of

advance must be by industries either ancillary to agriculture or processing its

products.

1 Investment funds are not to be had in the amounts needed, because of the small
margin over bare subsistence in the national income. National savings were at a
level of about 5 per cent, cf the national income in 1950 and even in 1954-55,
when Govt, development expenditure had been raised by increased taxation, internal
borrowing and foreign aid to the level of Ha. 700 million and private investment
at about Rs. 750 million, capital formation had reached only Rs. 18 (27 shillings)
per head of the population. Except for the short period cf high expert prices
during the Korean War, the foreign exchange needed for the import of capital goods,
fuel and raw materials was never earned in sufficient amounts.
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With this aim in view the First Five Year plan gave top priority to agri¬

culture (including fisheries and forestry) water and power, transport and

industry. The plan proposed a wide variety of programmes for the increase of

crop production with specific targets far the increases of all the principal crops
1

and for the improvement cf animal husbandry. The targets were to be achieved

by a combination of (i) bringing additional land under crops through new irriga¬

tion projects, (ii) increasing the productivity of land under cultivation through

providing better irrigation supplies or by reclamation and drainage, and (iii)

obtaining hi^ier acre-yields of crops throu^i the use of increasing quantities of

fertilisers, plant protection measures, improved seeds, etc,, and the adoption of

improved cultural practices.

The First Five Year plan was based on the examination of both physical and

financial resources and of needs not only in terns of rational income but also in

terms of the agricultural and industrial products, the fuel and power supplies and

the transport, educational and other facilities required for a larger population

and a higher standard of living. The actual expenditure on development amounted

to Rs, 13»300 million (at the prices of I960-6I) as against an estimated amount of

Rs. 10,800 million (at the prices of 1954-) in the Public sector and Rs. 3,300 in

the private sector. The amount spent far different classes of development are

shown in Table44. These amounts were spent after taking into account the import¬

ance, urgency, expected speed of execution, requirements of trained manpower and

requirements cf imported capital goods of the schemes proposed and executed.

1 1y/o in food crops, 13% in raw Jute, 30%; in cotton, Yffo fruits and vegetables,
38/0 in sugar-cane, 13% in tea, 1G% in tobacco, 30% in fisheries.
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Table (59)

Amount Spent on Different Sectors of Development
In million Rs.

Sector
First Plat;

(Actual
Expenditure)

(Estimated
Expenditure)
In I960-6I

prices

Agriculture, Fisheries, Forestry, etc. 1,440 1,500

Water and Power 2,300 2,697

Industry, Fuels and Minerals 4,100 1,622

Transport and C orasnunicati 0113 2,28o 1,666

Housing and Settlements 2,380 861

Education and Training 410 580

Health 140 288

Manpower and social welfare 50 m

9,352
Less likely
shortfall 1.852

13,300 7,500

Private Sector

Industry 1,400

Building Construction 800

Transport 450

Mining 350

Otfier 509

Total 3,300

Grand Total 10,800

Sources; The First Five Year plan and from Basic Facts of Pakistan.
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It was hoped that the allocation for agriculture would enable the country to

achieve self-sufficiency in food - though at a level of nutrition well below that

regarded as satisfactory by nutritional experts.

Comparing the achievements in the different sectors of the First plan period,

the rate a? development of manufacturing industry contrasts strongly with the

rates of mining (other than natural gas) and agriculture. In the first four

year's of the Plan period the large-scale industries had snore than fulfilled

expectations. In the Table given below
In Million Rs.

Table ,60 - ffstirratos of Income - 1949-50 to 1957-58
q - 1949- 1950- 1951- 1952- 1953- 1954- 1955- 1956- 1957-b 50 51 52 53 54 ft? £6 £ !£-

Agriculture 10938 11317 10953 11062 11835 11591 11030 11820 11581

Major Crops 6208 6465 5911 6012 6733 6434 6095 6860 6646
Minor Crops 1785 1753 1784 1882 1903 1833 1697 1707 1721

Livestock 2364 2478 2568 2452 2519 2535 2548 2561 2524

Fishing 563 606 676 699 662 771 675 675 674

Forestry 18 15 14 17 18 18 15 17 16

Mining & Quarrying 20 22 22 21 22 22 2i ha kk
Manufacturing 1314 1399 1540 2JQ1 1926 2200 3423 22Z5 2694

Large-scale 313 382 487 626 817 1061 1252 1373 1460
,;Small-3cale 3001 1017 D53 1081 1109 1139 1171 1202 1234

Construction 25£ 26Q. 226 222 202 278 281 400

pjlec. Gas. Wat. & San. Serve. 21 22 & 2Q. Hi M 41 hk m
Transp. Storage & Com. 222 606 622 635 644■3BB3K iZ2 685

- 1 1—WWl m 744

Wholesale & Retail Trade 1676 1741 1711 1748 1884 1888 ,1843, 2312 2356
Banking & Insurance J£ 2§ 62 68 M 22 22 3a
Ownership of Dwellings 886 911 m 96o 1014

.WPMH1*. Ml JOZ4 2M
Public Admin. & Defence 8^8 917 Ml 221 i022 1116 2m Ml 3022

Services 1331 1367 1278 3477 1538 3441 1555 1654 1797
Net Domestic

Product at Factor cost 17919 18632 18496 19037 20177 20352 20112 2138? 21479

Net Factor Income from,

rest of the work -13 -9 -8 -14 » « ~9 -26 -12 -8

National income 17909 18623 I8488 19023 20177 20343 20086 21375 21471

Source: Basic Facts about Pakistan.
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the official estimates of manufacturing income, agriculture and other incomes for

the periods 1949-50 to 1957-58 are given to show the growth between the two periods

1949-50 to 1953-54 and 1954-55 to 1957-58 aid their contributions to the national

income. Though Pakistan, is still far from being an industrialised country, it

is evident that the development of the manufacturing sector is being pursued with

success.

The Pakistan Industrial Development Corporation* set up in 1952 to promote

industries essential to the development of the country which private industry was

unable or unwilling to develop unaided, has sponsored some of the mo3t notable

developments in the jute, sugar, chemical and cement industries. In engineering,

the P.I.D.C. financed the shipyards at Karachi, Khulna and liarainganj - the first

for' sea-going and the other two for inland watercraft - thus indirectly helping

the fishing industry.

The greatest disappointment was the failure in the key sector cf agriculture

during this plan period. The actual changes in acreage, output and agricultural

income are shown in the following Tables.
Table 61 - Acreage of the Principal Crops Thousand acres.

AT. l%9-50 ay. 1954-55 193f- 1955- 1956- 1957- 1958-
to 1953-5*. to 1953-59 55 56 57 5b <£_

Rice 22852 22700 23705 21883 22456 22962 22493
Wheat 10324 11434 10633 11266 11720 11390 12999
Ba jra 2319 2102 2192 2203 2288 1845 1968
Jowar 1314 1172 1126 1327 1.358 952 1098
Maize 996 1084 1071 1070 3071 1069 1139

Barley 557 548 536 539 525 623 537

Sub-total 38362 39840 39263 38286 394-18 38841 39234

Gram 2572 3257 3262 3423 3327 3153 3122
Sugar cane 784 1115 ID 17 968 1D43 1234 1295

Rape & Mustard 1604 1889 1796 2016 1830 1844 1957
Cotton 3130 3455 3193 3528 3608 3641 3304
Jute 1585 1440 1243 1634 1230 1563 1528

9675 11156 10511 11569 11038 11435 11206
All principal crops 48306 50832 50090 50115 51713 51547 50440

Sources; statistical Year Book, 1957# Statistical Bulletins.
« P.I.D.C.
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Table 62
Agricultural Output Thousand, tons.

Av. 1949-50 Av«
to 1953-54 to

1954-55 1954-
1958-59 55

1955-
56

1956- 1957-
57 58

1958-
59

Rice (cleaned basis) 8285 8398 8411 7212 9016 8461 7892

Wheat 3359 3498 3162 3162 3584 3554 3853

Bajra 350 326 349 341 366 274 302

Jowar 243 220 219 249 246 181 212

Maize 384 448 426 454 454 442 467

Gram 581 688 657 740 725 716 600

Sugar cane (raw sugar) 1043 1349 1228 1228 1249 1488 1542

Rape & Mustard 261 317 324 324 312 293 382

Cotton (lint) 256 291 281 281 300 298 271

Jute 932 999 833 833 985 1107 3071

Sources: Statistical Yearbook, 1957, and Statistical Bulletins.

Table 63
Agricultural & National income In Million, Rs.

Av. 1949-50
to 1953-54 1954- 1955- 1956- 1957- 1958-

55 56 57 58 59

Major Agr. Crops 6472 6782 6377 7274 7lo6 6887

Minor Agr. Crops 1234 1425 1425 3425 1425 3425

Livestock Products 2359 2415 2415 2415 2415 2415

Total Agr. Income 30065 10622 30217 11134 10946 3o727

Total National Income 18330 19857 19516 20785 20987 20927

Agr. income as percentage of
total national income 54.9 53.5 52.4 53*5 52.2 51.3

Sources: Statistical Yearbook, 1957, and state Bank of Pakistan Bulletins.
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If the period 1956-58 is compared with the 1948-50 period, it appears that there

was some success in developing cotton, jute, sugar-cane and oil seeds, of which

the production increased more than in proportion to the population, but no

success at all in developing the cultivation of cereals, at* which -the total pro¬

duction was slightly less in the later period and the production per head of

population considerably lower.

In general it may be said that the increase in the production of cotton,

jute and sugar cane was enough to support the growing new industries based on

these products but not enough to increase (or even, for cotton, to maintain) the

exportable surpluses and that the change in food crop production was negligible

and left Pakistan even less self-sufficient in food than before. The agricultural

contribution to the national income, expressed in constant rupees, in the period

1954-55 to 1958-59 was 7 per cent, more than in the period 1949-50 to 1953-341 but

as a proportion of the total national income this represented a fall from 55 per

2
cent, to less than 53 per cent.

In short, the achievements csf the First plan ley not in what it was able to

execute but in the ground it prepared for future development.

For -the success of a devalopaent plan, political stability at home is a pre¬

requisite. This element was lacking for most of the Plan period including the

period under review. The leadership which emerged after the Qaids, added problems

of its own making. Altogether between 1947 and 1954 nine provincial ministries

were dismissed by the central Government for misconduct aid corruption. To

eliminate the problem of provincial rivalry and jealousies and to strengthen the

West in relation to the numerically stranger East, West Pakistan was consolidated

into one province in September, 1956. At the time of the revolution in 1958, the

country presented a picture of intrigue in high places, a callous disregard of

1 Table 60.

2 Table 65.
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national interest, exploitation of human misery, a demoralised civil service,

deep-rooted and widespread corruption, a deteriorating econcKy and declining

international prestige. In 1958, a new Government came to power and gave the

whole nation a sense of purpose, The stable, strong and purposeful Government

cleaned the mass and gave the country in i960 a second, ambitious azid workable

plan of development for the next five years,

1958 to 1965

The Revolutionary Regime took steps to clear up the mess and to set up con¬

ditions and institutions which would place the country on a more stable footing.

With this end in view, a number of reforms were introduced in the past seven

years.

The first distinct step taken by the Regime towards providing a solid base

for future growth was the introduction of Basic Democracies, In West Pakistan

this instituted an entirely new system sihile in East Pakistan it was a remarkable

improvement on the older structure of local Government, which was unco-ordinated

isolated frem the business of decision-making, divorced from the sphere of political

interest without the necessary financial or administrative backing for making a

worthwhile contribution to the nation's progress.

The second step towards building up a stable base was a complete overhauling

of the educational system, for political, economic end social development of any

country depends upon the human element,

A long-range programme to ensure universal literacy by 1970 has been worked

out. This new system of education lays the greatest possible emphasis on technical

and scientific studies.

At the beginning of the second Five year plan, there were only seven poly¬

technic institutes but by 1963 this number had risen to 16 with an annual intake of
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4,800 students; by the end of 1965 &s it as expected there were 40 polytechnics.

Since higher education is more expensive, a programme of scholarships to cover

the expenses of able but needy children at the secondary school and university-

level has been initiated.

The next reform was introduced in the constitution. The previous constitu¬

tion had bean modelled on those proven successful in Britain and some other

European countries. It tad not bean appreciated that the success of this system

in Britain depended on a vast complex of various social and political factors

which are not to be found in Pakistan. consequently, the Presidential system was

adopted which would foster the concept of unity by giving executive authority to

one individual with a mandate from the entire nation. As the legislature will

not be directly involved in executive functions, parties will not be formed, merely

for the sake of keeping individuals in the saddle.

The next step to strengthen the base is the persistent effort to project

Islam as a progressive religion suited to the requirement of the modern age, for

a society divorced from ideology, would lack the sense of direction and a life

devoted exclusively to the pursuit of material welfare is empty. The tendency

among the orthodox elements to ignore the social changes during the past thirteen

hundred years and the attitude of the intelligentia to whom progress implies total

rejection of the Islamic heritage was to be obliterated so as to give way to a

balanced approach -which would neither blindly accept nor blindly reject. Conse¬

quently, religion has bean made a compulsory part of the curriculum, which is not

only confined to theology but lays emphasis on the basic principles of tolerance,

self-sacrifice and social service advocated by Islam.

In the economic field, the Government addressed itself to increase agricultural

production by rationalisation of land holdings, with set maximum and minimum agri™
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cultural holdings and intensified use of subsidised fertilizers. Net result has

been a gratifying increase in agricultural production every year - the index today

being 139 against 107 in 1958.1
The second Plan evolved in the light of the experience the country had gained

during the First Plan has exceeded both in financial and physical terns, the

targets set five years ago rather in an atmosphere of diffidence under the shadow

of the failure of the First plan. Success in its implementation not only in

fisheries but in all sectors of the econony has meant a significant advance on a

broad front, after a tremendous effort costing considerably more than the estimated

Rs. 23*000 million. The extant of this advance is illustrated by the fact that

while during the 1950's the GNP is estimated to have increased at an annual rate

of 2.5 per cent., the 1960-65 has registered a growth rate of 5.2 per cent, as

against the population increase of 2.6 per cent, annually. This difference in

tanas of the wellbeing of the masses means that during the 1950's the meagre gains

resulting from growth were neutralised by the growth of population to such an

extent that the increase in per capita income came to a paltry sum of Rs. 7.

1949- 1950- 1951- 1952- 1953- 1954- 1955- 1956- 1957- 1958- 1959-
5Q 51 £2 g 57 56 5? 6Q

*W. income 17909 18623 18488 19023 20177 20343 20086 21375 23471 21858 22738

*Pop. (in million) 74.65 76.45 78.98 80.83 82.32 83.79 85,24 86.77 88.42 90.13 91.90

Per capita Income
(Rs.) 2JfO 244 234 235 245 243 236 246 243 243 247

As against this, per capita income rose by about Rs, 42 during the Second plan

period.^ This bespeaks a striking acceleration of the tempo of development and

1 Overseas Development Institute - Address by President Ayub Khan, p. 6.
2 The Times Supplement on Pakistan, Feb, 1966, p. (ii).
3 Op. cit, p. (ii).
sc Nat. = National. Pop. = Population.
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provides a sound basis for the planner* s prediction that the growth rate will he

6,5 per cent, per annum in the Third plan period and 7»2 per cent, between 1965

and 1985* This progressive increase in the growth rate is expected to double

the GltP in 10 years and to quadruple it in twenty - that is by I9S5.1
The success of the development process is also reflected in the progressive

change that is coming about in the economy* s structure. On the advent of freedom,

the economic fortunes of the country depended very heavily upon how its primitive

agriculture fared, and the performance of agriculture in turn depended consider¬

ably on the forces of nature. Economic diversification has gone far in the last

15 years. Although agricultural production has registered an appreciable increase,

the proportion of agriculture* s yield to the GNP has been reduced - as was highly

desirable - from 60 per cent. in 1949-50 to about 49 per cent, in 1964-65, On

the other hand, over the same period industry's contribution to the GNP has risen

fro® 6 per cent, to 11 per cent."* Similarly the contribution made by construc¬

tion, mining and transportation has increased, within the industrial sector

itself, the yield from large-scale industry (in relation to small scale industry)

has risen from about 24 per cant, in 1949-50 to about 65 per cent, in 1964-65,

The eeonony* s dependence for export earning on agricultural surpluses has also been

reduced,'4" These developments are indicative of a significant shift from lew-

income yielding activity to high-income yielding activity, Pakistan* s economy

has received a major* accession of strength through industrialisation and diversifi¬

cation.

The pace of development cannot be quickened unless the rotes of investment

and savings go up considerably. Gross investment has registered a striking increase

1 Third Five Tear plan,

2 Table 64,
3 Ibid.

4 Table 59 •
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in the last 15 years, especially in the Second Plan period, Between 194-9-50 and

1964-65 gross investment has recorded an increase of more than 5 times,"
Table 64

Changes in Gross National product

(in millions of rupees except vahere specified)
Base; 1959-60 prices.

1949- 1954- 1959- 1964-
Annual % Compound
Rate of Growth

50 55 60 65 Pre¬
plan

First Second
Plan Plan

GrlP at factor cost 244-66 27908 31439 40525 2.3 2.3 5.2

Agriculture 14669 15654 16753 19895 1.3 1.3 3.5

Manufacturing 1433 2220 2930 4440 9.2 5.7 8.7

Services 8364 1O034 11756 16190 3.7 3*2 6.6

s public investment 310 630 1710 3070 14.5 22.1 12.4

! Private investment 78o 3470 1290 3070 13.5 -2.6 18.9

| Charges in stocks 30 120 430 250 m - -

Gross investment 1120 2200 3430 6390 14.5 13.2

Gross Savings 1120 1900 1850 3830 11.1 -0.4 15.6

Source; The Third Five 'fear plan (March 1965) chapter I,

In particular investment ro3e sharply from Rs. 3430 million or 10,5 pes" cent, of

G1IP in 1959-60 to Rs. 6390 or 13.2 per cent, in I964-65.2 There lias bean a marked

upswing in the domestic savings also during the last 15 years, though this has not

kept pace with the rate of increase in investment. Domestic savings, which

represented 4.6 per cent, and 5.9 per cent, of the GUP in 1349-50 and 1959-60

respectively, have increased to 15.6 per cent, in 1964-65, nearly treble.

1 fears of progress, 1958-1964.
2 Op. cit. p. (ii).
3 Andrus & Mohammed 1966, Trade, Finance & Developnent.
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One of the major advances made in the second Plan period is in the direction

of improving the parents situation. Exports exceeded and import needs fell

short of the Plan estimates^, and the country was able to fulfil the plan's

investment target although the volume of foreign aid received was less than what

the Plan stipulated.
o

Financing of the Second Plan. (in million Rs.)

Sources

1. Domestic Savings

2. Foreign aid, loans and investments

Total

12,050

10,950^
23,000

(a) The foreign exchange component has
been scaled down to Rs. 9470, by
correspondingly increasing the
internal contribution.

The success of the Second Plan has imparted confidence to the administration

and the entrepreneurs and with this background the Government has prepared a more

ambitious and a much larger programme of development. Programming for 5-year

terns does not provide a sufficiently broad framework for targets and policies.

The Perspective plan (1965-85) lays dcsra the postulates and goals of such advance

planning. This 20-year Plan, with such modifications as it may undergo at

intervals, can be expected to ensure a broad continuity of aspirations, purposes

and policies over a period at 4 succeeding plans. The Third Plan is part of this

longer-term design.

1 Ibid p. 126.
2 Ibid.
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The aims ef the Perspective plan are

(a) Quadrupling the GMP and increasing the per capita income by 100 per cent.

(b) Pull employment by about the middle of the Perspective plan period.

(c) Parity in per capita incomes between East and West Pakistan.

(d) Universal literacy.

(e) Elimination of dependence on foreign aid.

While the 5 basic objectives written into the Perspective plan are to be

realised in full in the distant future, the goals set by the Third plan are con¬

cerned with the maximum advancement of these objectives within the limited space

of 5 years.

Third Plan. 1965-70

Under the Third Plan, the development of the fishing industry is receiving

added emphasis. By the end of the Third Plan in 1970, Pakistan's fish production

is expected to rise by 35 per Gent. since the export of fish has been encourag¬

ingly rising, it is planned to give due importance to fish production especially

as it is an additional source of augmenting protein food. Further, the industry

is providing essential by-products for the agricultural sector of the economy in

the form of manure and animal and poultry feed.

Fish Export

Year Quantity in 1,000 cwta.

1955-56 143

1956-57 514
1957-58 470
1958-59 475
1959-60 595
1960-61 574
1961-62 638
1962-63 921
1963-64* 695

s Figure is provisional.
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Of the fish prediction target of 473,000 metric tons, 25 per cent, is

anticipated to be exported. It is further expected that the total earnings

from fish by 1969-70 will be near about Rs. 250 million (25 crores).

The exploitation of marine fisheries will be undertaken chiefly through the

existing mechanised boats, but approximately 1,000 new trawlers and launches will

be added to the fleet by the termination date of the Third Plan. In addition,

marketing and cold storage facilities will be provided to check wastage and

deterioration of fish. This will be further strengthened by the establishment

of fish harbours, one at Chittagong, East Pakistan, and the other on the Makran

coast, West Pakistan, in addition to the one already functioning at Karachi.

Jetties, cold storage and ice plants, curing yards on modern lines besides the

expansion of fish industry at private level with special reference to freezing,

canning and processing, are also planned.

Besides, technological and biological research will be conducted and

strengthened to overcame such problems as fish parasites and diseases, development

of by-products and breeding of foreign and local varieties.

Efforts will also be made to boost-up fish production through the practice of

fish-farming.

The momentum established in the development cf inland fisheries in the Second

Plan period will be accelerated under the Third Plan. The development of inland

water resources includes reclamation and rehabilitation cf an additional 100,000

acres of derelict waters in East Pakistan and 76,000 acres in West Pakistan,

establishment of fish seed multiplication farms and development and manageraait of

lakes, darns, reservoirs, abandoned canals and other impounded waters like tanks,

etc., and stocking them with fast-growing species.

1 Third Five Year Plan.
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To achieve the above objectives the net financial allocation for fisheries

in the Third Plan has been earmarked as Rs. 130.67 million, out of which West

Pakistan will get Rs. 46.39 million. Rs. 8.50 million is for centre, Rs. 0.10

million for Aead Kashmir and the remainder for Bast Pakistan. The Third Plan

has allocated 3 per cent, of the total allocation for agriculture to fisheries

development as against 1.9 per cent, in the Second Plan period. This in itself

is ample proof of the growing importance of fisheries in the economy.

Within a year of the launching of the Third Plan a site has already been

selected for a pish Harbour at Sadarghat, Chittagong, for which the Central

Government has already allotted a sum of Rs. 1.1 million for carrying out pre¬

liminary work, including acquisition of lands for the project.

The river frontage of the harbour would be 3»000 ft. long and 1,000 ft. in

breadth. Primarily, the fish harbour will cater to large ocean-going fishing

vessels which will operate the year round in the Bay c£ Bengal. The project will

have 10 floating jetties which will be connected to the land by bridges. Bach

jetty will be capable of anchoring a 100-foot boat or two/three smaller boats.

The fish will land at the market sheds and be auctioned under the supervision of

the market staff. About 100,000 sq. yards will be available for fish industries

like freezing, canning, shark-oil plants but curing of fish will not be allowed in

the fish harbour.

The construction of the harbour is scheduled to be completed within two years

in two phases. The project, when implemented, will fulfil all the needs of the

fishing boats and the fish industries.

It is thus abundantly clear that the Plan provides for accelerating the pace

at development. The plan's goals constitute a tremendous undertaking.
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fable 65

Proposed Allocation for the Third Plan (Million Rs.)
(1) (2) (3) (4) (5) (6)

Field of Development
G-ovt. Private
Sector Sector Total

Second Percentage
Plan increase of

estimated (U.) over (5)

Agriculture 4340 2000 6340 2940 116

Water and Power 8630 300 8930 4640 93

Industry 4750 8300 13050 5800 125

Fuel and Minerals 900 750 1650 860 92

Transport and Comm. 5870 3100 8970 0 102

Phy. Planning and Housing 2740 3150 5890 3850 53

Education 2740 300 3040 I080 181

Health 118q 40 1220 530 133

Manpower )
Social Welfare) 350 60 410 80 412

Works Programme 2500 • * 2500 800 213

Total 34000 I80OC 52000 25000^ 108

(a) The actual expenditure was Rs. 26330 million.

The development programme will cost Rs. 52,000 million as against the Second Plan

expenditure of Rs. 26,330 million."*" The needed resources will partly come from

revenue surpluses and net capital receipt and will partly be generated by additional

taxation and deficit financing. But the planners have taken care that the raising

of these resources does not cause hardship to the common people. The average rate

cf saving is expected to rise from 10.2 per cent, to 13.6 per emit, in 1969-70.

But this will involve no undue increase in austerity since the increased savings

will be obtained through mopping up a part of the additional income generated by

the Plan.

1 The Times supplement, February, 1966. This total expenditure was Rs, 3330
million more than the Rs. 23000 million target. The private sector accounted
for the excess expenditure.
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The Third plan consciously aims at minimising dependence on foreign aid.

In the Second Plan period foreign resources supplied 53 per cent, of the outlay

incurred on the financing of the public sector. In the Third Plan this per¬

centage is to be reduced to 45, while domestic resources are to meet 55 per cent,

of the investment need. The progressive attainment at' self-sufficiency in

external resources is one of the major national aims. The planners have proposed

a bold programme of increasing earnings through larger exports of manufactu ed

articles in which fisheries too are to play a vital role as a foreign exchange

earner. Much depends on how the Plan's exchange-earning and exchange-saving

programmes are carried out. The economy will shed its greatest element of weak¬

ness when it develops the capacity to maintain a reasonably rapid rate of growth

without adding to the country's external debt.

Balanced and Unbalanced Growth

A combination of balanced and unbalanced growth las been the basis of policy

and planning in Pakistan. The pattern followed by Pakistan of Government planning

and private initiative in the public and the private sector has helped her remark¬

ably. This has had much to do with the growth of an extremely poor country.

Industrial expansion has resulted largely from private initiative. Contrary

to the expectation of some people, the emergence of industrialists developed in

Pakistan in a short period of a decade. They established the great bulk of

industry and they manage it.

The Government played an essential role in this development."'' First and fore¬

most, it drastically and effectively restricted imparts, producing the rather

extravagant profits which induced petty traders to make the plunge into industry

and to accept the considerable risks involved. second the Government prevented

massive capital fli^it from the country resulting in the bulk of the tremendous

1 Andrus & Mohanmed, The sconcny of Pakistan^
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industrial profits staying in the country. Third, the Government cjiite effectively

curtailed the availability of consumer goods, especially of luxuries and semi-

luxuries and restricted travel abroad. There was little opportunity for the

industrialists to spend their large profits in riotous living. As a result,

most of the profits, accumulated by the protected industries, were reinvested in

further industrial developnent. in short, Government policy and planning rigged

the market in which private businessmen operated to make it most unattractive to

continue in the import business, to make industry a highly profitable investment,

and to make it unattractive to do anything with profits except to re-invest them.

The Government also played an important direct role as an industrial entre¬

preneur. A Government Corporation1 developed some industries that were beyond

the financial or managerial capacity of private entrepreneurs, or that were not

sufficiently profitable to attract them, yet which were considered important for

the econony. The P.I.D.C. was not the usual industrial bank, providing credit to

private entrepreneurs, but undertook the entrepreneurial function itself. This

organisation did not compete vdth private enterprise instead sold some of its

plants to private people as soon as they were well established. By limiting

itself largely to the role of a pioneer, it did not face the management problems

of more wide ranging Government Corporations and its rather low rate of profit was

2
not a drag on the Government budget.

Pakistan* s industry has continued to grow rapidly contrary to the many assunp-

tions one of which is that Industrial development fostered by high protection from

imports comes to an early end, as the limits of the domestic markets are reached.

Pakistan's industries' phenomenal growth is due to several reasons. First, the

rapid growth of industry, especially of consumer goods production meant that

1 The Pakistan Industrial Development Corporation. (P. I.D.C.)
2 The Role of P.I.D.C. in the Industries of Pakistan, page June, 1965*
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competition reared its bead by the middle of the 1950's, vixen the capacity of
several industries (textiles, cigarettes, vegetable oils)"1" exceeded domestic

needs. The industries were too large for collusion, so prices dropped sharply.

The shock was quite salutary - industrialists for the first time took an interest

in efficiency and costs instead of merely profit. Lower prices due to greater

efficiency meant an expanded domestic and foreign market. Second, with reduced

profits in some consumer gpods industries, industrialists shifted quickly to

investment in more complex industries and even in those producing for export.

Incidently, the speed with which industrialists responded to economic incentives

and became concerned with efficiency and shifted to complex industries, was remark¬

able and unexpected. The third factor was Government incentives to export

industries (to compensate for an over-valued rupee, the Government provided for

substantial 20 to 60 per cent, subsidy to industrial exports). The fourth

factor was a radical change in the Government's control system. Instead of

direct quantitative controls, viz. import licenses, distribution of price control,

permits for investment - the Government during the Second Plan period increasingly

shifted to indirect, mainly fiscal measures - taxes on imports, tax concession on

investments and so on. This change though of limited scope, introduced more

competition which sharply reduced some prices and eliminated some of the inefficiency

and corruption which had inevitably developed when the Government tried to operate

an elaborate, detailed ays ton cf direct controls. Finally, the demand for manu¬

factures increased more rapidly in 196c's as sharply increased agricultural output

meant an expanded domestic market. For all these reasons the modern manufacturing

sector, which was approaching 10 per cent, of the GHP continued to grow at nearly

15 per cent, annually in the middle i960' 3.^ In the period 1965 to 1970 , 25 per

1 Industries in Pakistan.
2 Andrus and Mohammed, "The Economy of Pakistan", p. 321, The Times Supplement,
P. (ii).

3 Years of progress - 1958-1964.
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cent. (rs. 13050 million), Table 65, of the investable resources are assigned to

industry, the most dynamic sector of the economy, "which is 125 per cent, larger

than the estimated industrial investment of about Rs. 5»800 million in the Second

Plan - i960 to 1965* The major emphasis of the Third plan is on the establish¬

ment of basic capital and consumer goods industries* The most significant feature

of the allocations is the sharp increase1 in East Pakistan's programme for

industrialisation.

The other objectives of this plan are to exploit the country's natural or

acquired advantages in industries and raw materials and to increase its capacity

for export like that at fertilizers, petro-ohemicals, cement, sugar, leather goods,

paper and newsprint, jute, textiles and processed food including frozen and canned

prawns and shark's fins and maws. Side by side with all these activities Govern¬

ment efforts in search for oil has been consistently pursued.

As a result cf these programmes, the share of industries in national income

should increase from about 13 par cent, in 1964-65 to 14.5 per cent, in i969-70

and the portion of the manufactured exports in total foreign exchange earning

should go up from about 30 per cent, in 1964-65 to 45 P&r cent, in 1969-70.

To maintain a balance in the economy of Pakistan no one sector has been pushed

up at the expense cf others instead due importance is given to all the branches of

the country'3 econony.

Agriculture and its related branches have received priority in all planning

and policies adopted by the Government, and Pakistan's development in this field

bears testimony to this. During the 1950*s, Government policy for agriculture,

as for industry, had relied heavily on direct intervention. To assure low food

prices to the cities and raise revenues for Government, the prices paid to cultivat¬

ors were depressed by compulsory Government purchases, by export duties, price

1 Overall size - Rs. 52,000 million. Share of East Pakistan - Rs. 27*000 million.
Share of West Pakistan - Rs. 25,000 million

2 Industries in Pakistan, June 1965, p. 31.
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control and rationing,1 These controls worked poorly, smuggling, black-

marketing and corruption were inevitable consequences. More important, the low

prices provided little incentive for growing sane crops, such as cotton and food

grains, that are especially important to Pakistan* s economy. Government policy

seemed to be based on the assumption that peasants were not economic men, that

what they produced was not significantly affected by the prices they were paid.

Various Goverrunent programmes relying substantially on exhortation or administra¬

tive measures had only limited effeot on output. Agricultural output increased

much more slowly than population in the 1950* a with serious consequences for the

food supply, far exports and far import requirements.

In the I960* s a number of charges were made in Government policy. First,

prices to the cultivator were raised and stabilised and distributive efficiency

improved by the dismantling cf government controls, by reduction in export; duties
2

and by the establishment of guaranteed maximum and minimum prices. Since the

peasants reoeived more favourable prices, they could afford to use more fertilizer,

to develop more wells or install more pumps and to purchase more of other inputs.^
A second factor explaining the increase in agricultural production was the

rapid spread of private tube wells in west Pakistan,^" Some 6,000 wells, partly

put in by Government but the majority by private people, are being sunk each year

and they account for' nearly half of the total increase in crop production in West

Pakistan. The sudden spurt in this form cf investment was in paid; due to the

natural, but gradual spread of the knowledge that wells are highly profitable. In

part it was due to the better arid more stable prices for agricultural products

which increased the return and reduced the risk from investing in wells. That

1 Andrus & Mohammed, The Economy of Pakistan, pp, 50-77.
2 The Second Five Tear Plan, 1960-1965.
3 The Times Supplement, pp. (ix) and (x).
4 Ibid.
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Government made electric power widely available in rural areas, also helped.

Individual cultivators could draw electricity from a central grid; they no longer

had to @o to the expense and trouble of buying and operating their am diesel set.

Finally, Government did not insist on monopolising the irrigation field. Instead,

with the abolition of many direct import controls, it made it easier for anyone

who wished to sink a well to obtain the necessary machinery and equipment.

A similar pragpiatic approach to the role of Goverrsnent and private enter¬

prise resulted in a sharp increase in fertilizer distribution. Until 1963,

could be handled only by the co-operatives and by the Government agencies. It

proved extremely difficult to organise effective co-operatives throughout the

country. It proved even mare difficult for a Government agency to handle fertilizer

distribution, inherently a task that requires much decentralisation of management

and responsibility. Recently private traders were allowed to distribute fertilizer

side by side with co-operatives and Government agencies. Small traders appeared,

seemingly from novhere, to add fertilizer to their usual stocks of consumer goods,

making it readily available in many villages. Fertilizer use doubled in a few

months and unsold stocks disappeared anf were replaced by an unaccustomed shortage.

Substantial Government subsidies encouraged the distribution ef fertilizer,

the installation of tube wells and pumps, the use of improved seeds and of past

control measures. Subsidies reduced the cost of inputs by as much as 50 to iOO

per cent,^
Another factor contributing to the increase in agricultural production,

especially in East Pakistan, was the Rural Works Programme, This is a rather

remarkable schema, which may turn out to be Pakistan* s most signif icant contribution

to the art of economic development. The programme is based on 3 principles -

1 Basic Facts of Pakistan, Sept. 1964»



local management, pay for wozte performed and the use of U.S. surplus coiaaodities

to provide the resources. The surplus commodities are sold and the funds thus

accumulate?, pay for the work. since a large proportion (over 75 per cent, in

East Pakistan) of the cost of the programme Is for labour, and since workers

primarily increase their food consumption, the surplus food provides an excellent

offset to the increased purchasing power. The whole programme is administered

locally, which makes it possible for thousands of small projects to be carried

out. The workers can continue to live at home and work during the off season

ifheri they are not needed in agriculture. Under the programme some 34,000 miles

of local roads were built or improved annually, increasing both the incentive and

the possibility for growing cash crops. Extensive drainage and irrigation works

were constructed.

Since the policy and planning adopted by the Government during the 3ecord plan

have yielded rich dividends in the form of increased agricultural production, one

of tire most outstanding features of the Third Plan 1965-70, is the accent on

agriculture. The Third Plan endeavours to convert agriculture, which has gener¬

ally been a lagging sector into a dynamic branch cf productive activity. In spite

of the continuing structural change in the economic pattern, agriculture remains

and is likely to remain a factor of crucial importance to the econony. It still

accounts for 49 per cent, of the national output and provides sustenance to 65 per

cent, of the country's population.

The rate of growth achieved in agriculture during the Second plan period was

2
3.5 per cent. The Third Plan has set itself the task of raising this to 5 per

cent."* The Plan's strategy is to provide for a massive increase in key inputs,

especially in irrigation water, fertilizer, improved seed and credit, bring

about institutional change and furnish price incentives to higher productivity such

1 Self-help for a better life - The Times Supplement, 1966, p. (ix).
2 Pakistan News, Feb. 1966.
3 Ibid.



as subsidy on key inputs, reduction of export duties and prioe support for

selected commodities. Agriculture will also be the direct or indirect bene¬

ficiary of allocations made to a number of other* sectors e.g. water and power,

transport and urban facilities.

The development of water and power, transport and education has also been

given its due share. Industrial development was dependent on the availability

of power, transport and urban facilities. Agricultural growth was due in con¬

siderable part to the development of large scale irrigation works, and to a lesser

extent to rural electrification, to flood control, research and the distribution

of various agricultural inputs. These activities are carried on by the Govern¬

ment. The rate at which Government investment increased was quite startling -

it more than doubled every 5 years in the 1950* a and, nearly tripled in the 1960's.

In part the improvement in the 196g's was due to a better allocation of one of the

scarcest resources in Pakistan: the administrative capacity of Government. In

the 1950* s many of the very best and most honest Government officials were of

necessity engaged in the administration of the elaborate system of direct controls

then in effect. ith the dismantling of many direct controls the energy pre¬

viously devoted to administering them now went to improve the effectiveness of

other aspects of the Government's programme.

Fisheries had always been a lagging sector of the economy in this sub¬

continent. As early as 1923-24- it was recognised, that, "the potential value of

the fisheries is second to none. It cannot be calculated in rupees, annas and

pies. From time immemorial this vast resource of the country has bean abused in

every conceivable way. Poison, dynamite, diversion of water, nets with a .mesh

that would told up a mosquito are only some of the mazy engines of destruction that
1have taken toll from the waters for hundreds of years". The above note, in fact,

1 Annual Report, Fisheries Department, 1923-1924*
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was meant to counteract the previous decision of imposing condition on the

Fisheries Department, that if it wears to survive it should be self-supporting.

In 1929, the Royal Camission on Agriculture made recoasuendationa vMdi were

finally accepted by the High Powered Fisheries coamittee which met in Simla to

discuss them."*" Accordingly, Fisheries Department was not expected to pay its

am wsy, conservation methods were enhanced, development of fish resources were

to be accelerated and the staff of the fisheries department were to be increased.

A laboratory and library were to be set up. A Japanese Fishery scientist was to

be invited for two years. Subsidies were to be given to cultivators in riverain

tracts for the protection of ova and fry and breeding fish. Nursery tanks were

to be constructed. Fisheries Act was to be amended so that it could be extended

to impose a close season for fishing in specified areas in all waters, private as

wall as public* It also prohibited the e:sposure for sale or barter of immature
2

fish of notified species caught from all waters.

In 1947, there were two departments of fisheries in West Pakistan, Punjab and

3ind, and only a small department in East Pakistan which was reorganised in 1955*

The Department of Fisheries in Sind looked after the development of both inland

and marine fisheries. The work consisted of exploratory fishing and survey of

fisheries resources. Unfortunately, the latter -was abolished in 1950.

With reference to marine fisheries at Karachi, credit goes to the late Dr. H.

Blegrad, Director of Research Institute, Copenhagen, who during 1949 visited

Karachi, and submitted a report to the Government of Pakistan. The latter after

due consideration requested F.A.O. of the United Nations to 3end a fishery expert

who could prepare a report on the Fisheries of Pakistan. Consequently, a report

was submitted by him and some others recommending the Government to create a depart-

1 Histoiy of Fisheries Research and Development in West Pakistan, 1870-1963.
2 Ibid.



meat at the ceat re for tie development of marine fisheries* In 1951, this

department came into existence and has been functioning since then*

In view of tlie dire need of the country, for increasing food production,

tire Pood and Agriculture Commission, recommended the establishment of the Agri¬

cultural Development Corporation.1 This corporation cacao into existence in 1961

and since then has taken keen interest in fisheries. As a result, barrages are

being developed not only to control water but to propagate fish industries.

The G.M. Barrage, the Misriot Dam, the Tanza and Sapiala dams have been stocked

with suitable species of fish. In this way a chain of such dams will be reader

within the next few years and afford more opportunities for fiah augmentation.

Quite recently, three mere projects have been placed under the direct control

of A.D.C. viz., the Soan valley, the Thai Area and the Kalri Lake. Each one of

the above schemes when implemented will individually and collectively have far-

reaching effects in raising the econoooy of the country in general and the fish

project areas in particular. The Soan Valley will -afford facilities for the

development of fisheries in the tehsils of Gujar Khan (Ra«?alpindi district)
Ghalcwal (district Jhelun), TalaganJ, Paten Jang and Pindi Jhab (Campbellpur dis¬

trict) Police Station Chakrala (Mianwali district) and Police Station Nowahera

(Sargodha district). The potential fishing sites in Thai have already been sur¬

veyed. But the raost important scheme with regard to development of fisheries,

under the A.D.C. , is that of the Kalri Lake. The lake is one of the largest in

West Pakistan having a surface water area of mors than 32 square miles. Further,

its location is an ideal one, in between Karachi and Hyderabad.

The A.D.C.'s work for fisheries is comparable to the P.I.D.C.'s to industry.

Government policy in fisheries is similar to those in the other sectors of the

economy. "here private enterprise is lacking, the Government becomes the entre-

1 A.D.C.
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preneur, cones forward, gives incentive to the development of a certain project

and when it starts paying dividends, it stands back and allows private business¬

men to take over.

Since 1955 fisheries is gaining more and more importance. Pakistan is

participating in all the exploratory cruises off her water's and attending the

I.P.P.C.'' meetings regularly, Pakistan has already taken steps to limit sea-
p

fishing in her water's. Pakistan has declared 12 nautical miles from the coast¬

line as its area of exclusive fishing rights in high seas.

A Presidential proclamation issued recently also defined the zone for conser¬

vation of fishing resources. The zone was within a distance of one hundred miles

from the outer limits of Pakistan's territorial waters. Pakistan would regulate

all fishing activities within this area.

The hundred-mile zone has been envisaged with a view to protecting fish and

other living resources of the sea from indiscriminate exploitation or destruction.

The regulations for this purpose will be subject to international agreements or

conventions to which Pakistan is or nay become a party.

As has been noticed in the other sectors of economy, so also in fisheries,

the development of industry, of infrastructure and commerce had so far been con¬

centrated. in west Pakistan, especially in Karachi, in the 1950* a. The develop¬

ment of fisheries too lagged behind in the East and despite vast resources her

production did not increase at the rate at which it increased in the west, especially

marine fisheries. Consequently, in the period 1965-1970, as in all other sectors,

East Pakistan has been given a major share of the plan's financial allocations to

bring tire two wings on par and thus to wipe out the disparity between tire two

provinces.

1 I.P.P.C. - Indo-Pacific Fisheries Council.

2 Pakistan News, April 15th, I966.
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It might still be contended that Hie subject of fisheries does not appear to

have been given the same attention as the other sectors of the eoonoiiy. Apart

from the reasons indicated above, I would emphasize that in developmental plans,

a balance has had to be maintained according to needs and priorities in the

various sectors. Although in the beginning fisheries may appear to have bees

neglected, subsequent efforts in concentrating, planning and developraent in this

particular sector have to some extent neutralised the original apparent neglect.

An important purpose of the Third plan, is to ensure rapid progress towards

the elimination of regional Imbalances, In pursuit cf this aim, East Pakistan

has bear allocated Rs. 27,000 million out cf tire total investment of Rs. 52,000

million. The pace of development in East Pakistan has been rapidly accelerated

during Hie Second Plan, ana the Third Plan seeks to carry the process further in

an effort to reduce the gap between the two wings of the country. The Plan,

accordingly, provides for increasing the total regional incomes of East and west

Pakistan by 40 per cent, and 35 per cant, respectively.

Inequalities in income are not the only problem Pakistan still faces. Despite

rapid growth in the last five years Pakistan is still desperately poor. When per

capita income is raised from $6o to $65 per year to $70 or even $75 this is a

major achievement in terns of growth, but the visible effect on the well-being of

tho bulk cf the population is pretty small, they remain amongst the poorest in the

world. Besides, balanced growth will continue to be somewhat precariously based.
\

Development was made possible in part by the large inflow est' foreign resources and

by sharp restraint on defence expenditures. If the faxtasr should for any reason

decrease significantly or Hie latter increase greatly over the next decade, growth

could still be greatly retarded.

I The Third Five Year plan.
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Initially, there were some apprehensions about the impact of the 17-day war
•r

cm Pakistan's development effort, hut these are not longer necessary. The

nation as a whole came through the challenge win. oh confronted it."*" There wr.s

virtually no increase in the price level during the war, no shortages developed

and the implementation of the development programme went on unchecked, Pakistan

fulfilled her intematioral obligations and did not even contemplate any sug¬

gestions for defaracnt for the repayment of interest or principal on her inter-

national debts. The crisis afforded Fakistan an opportunity to review her

development programme, re-arrange priorities and eliminate some relatively inessen¬

tial programme. Thus, the growth and physical targets of the Third Plan remain

fully protected.

In short, Hie soilleniua has not yet arriv<3d in Pakistan, but the achievements

so far have been quite remarkable, The Pakistan mix of private and public

activity has enabled a very poor country with extremely poor prospects to achieve

a more than respectable rate of growth in the I960* s.

1 Pakistan News, February, 1966
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COHCLIBION

Part I at' this thesis described and evaluated the character of the marine

and river environment of Pakistan. Part II appraised the effect of geographical

factors on the distribution and natural history of various species of commercially

valuable fish. Part III discussed the impact cf the socio-economic environment

on the commercial fisheries. An appraisal was also made of the various Five

Year Plans of the Government of Pakistan and the role of fisheries in the economy

of the country. Finally, a Chapter of this thesis has been devoted to the part

played by fish in the diet of the people cf Pakistan. The importance of fish as

a source of cheap animal protein has been discussed along with the need to produce

and consume mare fish.

The early Chapters stressed the role of physical, chemical and micro-biological

conditions of the Pakistan waters on the behaviour and dynamics cf coiaraerciaL fish

populations. It was apparent that there are complex interactions between physico-

chemical and biotic conditions on the one hand, and the regeneration of nutrients

in surface waters and bottom deposits on the other. Since there are considerable

variations in trophic levels throughout Pakistan, there are corresponding degrees

of productivity in the sea. Seasonal changes in the distribution of the water

masses entering into the circulatory system of the Bay of Bengal and the Arabian

Sea play their part in this regard. Lord.-tern fluctuations in temperature,

chlorinity and nutrient content of sea water are seen as possible contingent causes

of variations in the range and condition of certain fish populations. It was also

found that the ponds, lakes and rivers of Pakistan have very suitable physical

conditions for fish culture with proper organisation and development •

Variations in coastal configuration, submarine morphology and bottom conditions

give rise not only to discrete habitats suited to particular species of fish, but



also to p.oo-geographical or bionoraic regions. pishing grounds along the coast

are discontinuous, depending on such factors as the 'home range' of particular

species, accessibility to good harbourage for fishing craft and proximity to

metropolitan markets.

Some attention was devoted to the mechanisms involved in the deposition and

mixing of neritic sediments. It was pointed out that interstitial waters contain

a heavy concentration of nutrients and probably vital supplies of trace elements aiso.

These chemicals are generated in situ by bacterial action either in sea water or

in the bottom sediments themselves. It was stressed that the passage of cyclonic

disturbances may cause sea turbulence, releasirg nutrients held in interstitial

waters.

The species and abundance of phytoplankton and succeeding phases in the graz¬

ing of zooplankton and fish larvae, oontiol to a marked degree the occurrence,

abundance, seasonal migrations and biological activities of all species of commer¬

cial fish. There appear to be considerable seasonal fluctuations in the standing

crop of Pakistan. In particular, there occur considerable variations in the onset

and duration of the various phases of plankton development.

Part II of this thesis discussed the habitat requirements and natural history

of some coiimercially valuable species of fish and crustacean found in Pakistan

waters. Particular attention was paid to the principal species of fish. Two

major groupings were recorded; sea and estuarine species on the one hand and fresh-

xmter species on the other. Froia the stud5.es set out in Part II, it is manifest

that most species of commercial fish have rather distinct physico-biological

requirements. Nevertheless there is a fair degree of heterogenous association of

diverse species in particular bionomlc regions. It is evident that estuarine

species such as hilsa, prawns, bhetki and others have more or less discrete regions
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of occurrence. This gives rise to fishing districts associated with particular

species.

The chief factors governing the distribution of individual species are: sea

temperature, chlorinity and also the character of the sea bottom. The special

role of brackish coastal estuarines and migration at the hilsa '.tore discussed.

Most fisheries are seasonal vdth the major catches secured when the species con¬

cerned is schooling prior to spasming or moving with tidal flows or similar

migration-provoking phenomena.

In the case of sardines there is an east to west movement along the coast of

West Pakistan. since the arrival of this fish varies with the longitude, the

fish are available at different times at various points along the coast, causing

a constantly shifting centre of fishing. Abundant crustaceans occur along both

the coasts of Pakistan whose presence attract sharks and other species of fish

which are high up in the food pyramid depending on crustaceans and smaller fish

for their sustenance.

Part III comprises the socio-economic section of the thesis in which the

relationship between the physico-biological parameters and the human variables was

discussed.

Pish populations are not distributed haphazardly in Pakistan but exhibit rather

regular patterns of distribution. Although each species occupies its own particu¬

lar niche, irony species are ecologically associated to form nodal areas of fish

concentration along the coast. In the absence of natural or man-made disturbances,

overall population balance is maintained through the operation of dynamic factors

such as fecundity, survival, growth and migration. Overall fish population

densities vary from locality to locality.

Nodal areas attract the greatest intensity of fishing, and these are even more
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severely exploited if they occur near major markets. In the estuarine fisheries

boats and equipment are relatively simple and inexpensive, so that fisheries tend

to be widely dispersed. In contrast, all of the trawlers are concentrated in

one home port, Karachi. This is partly the result cf historical inertia, partly

of economic and natural forces which have so far rendered the emergence of a

second trawler centre impracticable.

pish culture is being given due attention in Pakistan, especially in the East

wing, vihere this fisheries yield a large crop in respect of bulk and value. The

problems of fish culture in Pakistan are typical of an industry that is very old

and has yet remained restricted to certain traditional practices. These problems

fall under two categories, namely, those relating to conserving, enhancing and

harvesting more fully the natural fish crops in rivers, canals, lakes, reservoirs,

etc., and those dealing with fish farming in snaller confined waters.

The scope for increasing production of fish in the paddy fields cf East Pakistan

has also been discussed. Rearing major carp in the rice fields would put East

Pakistan on a level with Indonesia or Japan diere carp is intensively cultivated

in the rice fields. Efficient utilisation of rice fields for fish production

mi^it help to break the vicious circle of insufficient food and low efficienqy in

agricultural production, which is regarded as one of the barriers to economic

progress in East Pakistan.

The methods of fishing used in Pakistan vary in technical standards. This

leads not only to different fishing intensities, but also to a multiplicity of

production cost problems. Tidal pounds as a means cf taking fish are hi$ily

effective, but also destructive taking unwanted species and under-sized fish as

well as commercial varieties indiscriminately. Line-fishing is effective as long

as fish densities remain high, but due to its passive nature, good catches are no
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longer assured once fishing reduces the stock in a given area.

Trawling and seining are only economic vhere the fishing grounds have good

average densities of trawl-fish. For the capture of pelagic species, seines

have the advantage of speed and mobility when compared to various forms of gill

nets and beach seines in use in Pakistan.

In the fresh water fisheries, methods used to capture fish are even more

primitive than what is employed for the marine and estuarine species. Hand nets

of different kinds are widely used.

Throughout the fisheries there is a tendency for a two-tiered technological

pyramid to develop; one older* than the other. For exanple, simple sail boats

are being superseded by motor launches in the estuarine and beach fisheries in

West Pakistan. It seems almost certain that sail boats, now shoeing increasing

signs of obsolescence, will not regain their former eminence in the fishery of

Pakistan. Historical inertia has often prevented the substitution of more modern

equipment until the dder equipment becomes a detrimental encumbrance to the

industry. Hew fishing methods have been introduced into Pakistan at the instiga¬

tion cf the Government for purposes of scientific investigations or fishery trials.

The adoption of steam trawler can be traced to this sort of intervention on the

part of the authorities.

A similar two-tiered development is also becoming evident in the processing

side. The age-old practice of simple drying and salting, xvfaich conform mostly to

the climatic conditions prevalent in Pakistan, is being superseded by freezing and

canning, especially of shrimps for export purposes. Consequently, more and more

freezing plants are being installed in both the wings of Pakistan and the fish

industry is gaining prominence as a foreign exchange earner for the country.

There is no market organisation of fish supplies in Pakistan. Co-operative
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Societies are very few and exercise little influence on the marketing of fish

except for the one at Karachi.

The fishing industry in Pakistan has just begun to emerge out cf its primitive

stage; consecuantly problems of overfishing and diminishing physical productivity,

while fishing costs remain rigid, have not yet begun to show. But, in the final

phase, which is yet faraway, low net economic yields per fishing boat are the

natural outcome of social motivations and economic forces developing "free"

resources.

Biological objectives in fisheries management are not usually consistent with

the economic viability of the industry. To assure economic viability in any

sector of the fisheries, the optimum level of fishing effort can only he attained

at the point of maximum net economic revenue. In an industry as volatile as

fisheries, this is difficult to ascertain in practice and, in the writer's view,

will need the services of trained economists, conducting Government sponsored

research to achieve any worthwhile results in the socio-economic field. A true

understanding and solution of the problems which confront the fishing industry in

Pakistan can only grow from an intimate meeting of minds and mutual co-operation

between representative fishermen, scientists and administrative personnel.

The various Five-Year Developmental Plans of Pakistan are a step forward in

this direction. In the ten years covered by the First and Second Five Year plans,

considerable stress was laid on developing all aspects of this industry with

particular emphasis on production and the socio-economics.

The writer suggests that due to the regional distribution of physical and

cultural factors, the two wings of Pakistan should develop two different types of

fisheries. whereas West Pakistan should lay emphasis on developing her marine

wealth, Bast Pakistan should fast utilise her vast inland resources.
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The time is ripe in Pakistan when the Division of Fisheries can develop an

educative function showing fishermen how they can serve their own best interests,

and incidently those of the consuming public, by the provision of the requisite

supplies of fish at prices fair to both parties.

In conclusion, therefore, it may be pointed out that Pakistan has vast poten¬

tial resouroes both marine and inland and if properly developed will not only be

a source of cheap animal protein for the under-nourished and the fast-growing

population but will also strengthen the country's econony by earning foreign

exchange.
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Appendix 1

In a survey conducted by the writer to ascertain the views of fishermen on

the problem of their industry, questionnaire forms were returned by about 10 per

cent. (23) of two hundred fishermen sampled in the Karachi Area.

/Note: The response to this survey was disappointing. The writer realised from

earlier personal contact with the fishermen that a survey would have little chance

of success, unless it was completely confidential. Consequently, each fisherman

canvassed was given with the questionnaire a return stamped addressed envelope and

covering letter which explained the purpose of the survey and requested the

anonymous return of the forms, even if the data were not complete. Nevertheless,

the response was extremely poor. Apart from the 23 who completed the forms, only

ten others returned blank forms^
The questionnaire was desired to test the generality of verbal statements

made to the writer by fishermen on various occasions.

In the questionnaire, fishermen were requested to state the order of import¬

ance of certain factors affecting their industry. The answers were ranked and

awarded score on a point basis. Six reasons for the difficulties in the fishing

industry proved to be of outstanding importance, gaining between 8 to 12 per cent,

of the possible score each, or on an aggregate of 61.3 per cent, of the total

possible score. These reasons are enumerated in order of rank together with the

percentage of opinion-weight attaching to each.

(1) Nylon nets and twine are supplied at too high a price 12.4%

(2) Total costs of operation are high 11.3$

(3) Government should subsidise the industry to improve the lot of
the fishermen 10.3$

(4) It is becoming more and more difficult for sail boats to com¬
pete with mechanised boats 30.1*^

c/f. 43*7$
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b/f« 43.7%

(5) It is riot possible to go far out into the sea for the good
catches because boats and gear are not suitable 9.3%

(6) Shrimp catching is more profitable than other types of fish
catching , 8.3%

61.3j

A further 5 reasons of lesser importance with around 5 or 6 per cent, of the

possible score each, and an aggregate of 27.3 per cent, of the total, are stated

as follows

(7) Market auction prices fluctuate too much during the year 5»S%

(8) prices received for all classes of quality fish are too low 5.7%

(9) Consumers prefer fresh fish 5.5%

(10) Co-operatives and fidierman1 s representatives are not strong
or interested enough to stand up for the fishermen 5.4%

(11) Pish marketing scheme is no good 5.0%
27.5%

In the opinion of the fishermen, the remaining 4 factors are insignificant as

contributing to problems in the fishing industry, accounting for only 11.2 per cent,

of the 'weight' attached to the various grounds

(12) There are too many licensed fishermen to give everyone a
•fair go* 4.J ~

(13) There should be no fishing regulations like mesh sizes and
minimum fish lengths 3.5%

(14) Pish consignments do not reach the interior markets because
of poor transport 2.2%

(15) There is depletion of fish stock in the coastal fishing
grounds 1.2%

11.2%

Prom the foregoing analysis it is clear that technological apparatus of the
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fisheries as being inadequate, production cost problems and Government assistance

necessary, exercise a considerable influence on the fishermen" s attitudes.

Marketing problans, particularly prices, price fluctuations and the function of

Co-operatives are relegated to secondary importance, ifihile inter-fishennan com¬

petition and questions of fish abundance and conservation are more or less dis¬

counted. In the fisherman's preponderant view, hinder fish market prices rather

than a reduction in the average cost of fishing are seen as the salvation of the

industry.

The second part of the questionnaire was designed to elicit further informa¬

tion and provide a check on the opinions expressed in the first part. The res¬

ponses received indicate that 75 psr cent, cf the fishermen consider the present

conditions in the fishing industry to be bad, while 25 per cent, think conditions

to be moderately good. This confirms the impression gained from personal conversa¬

tions with fishermen.

About half of the fishezmen questioned believe that there is no overfishing,

but the remainder contradicts this view. Two-thirds of the respondents assert

there is a restricted market for fresh fish, and all attribute this aspect in the

market to the consumer" s taste for fresh fish. Opinion is universal that fisher¬

men have an imperfect knowledge of market conditions. Most fishermen attribute

unsatisfactory commercial conditions to smaller fish receipts in the face of heavy

outlays for fishing.

A very strong view among fishermen is that middlemen are undesirable in the

market for fresh fish. They do not favour a system of price fixing for all

classes of fish.

Nearly all the fishermen see great scope for an expansion of the fishing

industry around Karachi. of these, two-thirds consider there is scope for develop-



iv.

ing new fishing methods and establi^iing fish processing plants. Although

fishermen generally accept the present types of fishing boat and gear as adequate,

just over half of the respondents believe that there is great room for improve¬

ment*

The main conclusion emerging from this survey is that fishermen themselves

are uncertain and divided in opinion concerning the problems of their industry.

This may very well be due to the fact that fishermen are not in a good position

to judge which renders the solution of the industry* s socio-economic problems

particularly intractable.
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In a survey conducted by the writer to ascertain the views of the

consumers regarding their eating habits, questionnaire forms were returned

by about 25 per cent (52) of two hundred people sampled in the Karachi Area.

The responses received indicate that 100 per cent of these people prefer

fresh fish to cured fish and river fish to sea fish. The reasons advanced

being (1) river fish is more tasty and (2) it is cheap.

About half of the people questioned eat fish only once a week, the

remainder consume fish once in a month. Opinion is universale that there

are no difficulties faced regarding the cooking of fish.

The main conclusion emerging from this survey is that there is an

unrestricted market for fresh fish caught in the rivers. Undoubtedly, the

development of river fisheries will go a long way in meeting the protein

requirements of the people if properly organised and developed.
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APPENDIX3

NatureofedibleEdiblePer100g.ofedibleportion: (analysed}portionKol3turerrotoin"atMineralsFibreOther materialpercentg-g-g_g_g>oarbo.Oalori<!3
hydrates g.

1

2

3

4

5

6

7

8

9

10

11

556.

Air

—

—

78.1

15.9

1.3

1.2

3.5

89

557.

Amlet

-

-

73.5

20.8

1.1

0.9

-

3.7

108

558.

Anchovy

Head,fins,

66

69.3

19.3

9.6

1.6

-

0.2

164-

scales,skin, skeletalstruc¬ tures,viscera discarded.

559.

Bacha

-

mm

68.8

18.1

5.6

1.4

-

6.1

147

560.

Bam

-

-

74.8

16.1

0.9

1.3

-

6.9

100

561.

Baspatamachli

-

-

76.1

18.2

4.4-

1.4

-

0

112

562.

Bata(small varieties)

-

-

79.0

14.3

2.5

2.0

-

2.2

89

563.

Bele

-

-

79.7

14.5

0.6

2.3

—

2.9

75

564.

Bhangar

-

-

70.6

14.8

8.8

2.0

-

3.8

154

565.

3hangarbata

-

-

67.3

19.4

4.4

2.2

-

6.7

144

566.

Bhetka

-

-

82.0

13.7

1.1

1.2

—

0

65

567.

Bhole

-

-

78.1

15.2

1.1

1.9

-

3.7

86

568.

Big-jawedjumper
Head,fins,

67

73.3

19.4

5.8

1.4

—

0.1

130

scales,skin, skeletalstruc¬ tures,viscera discarded.

569.

Blackpomfret

-do-

70

74.5

20.3

2.6

1.1

mm

1.5

111

570.

Bluemussel

• -

43

81.5

9.9

2.0

3.0

mm

3.6

72

571.

Boal

-

-

73.0

15.4

2.7

1.3

mm

7.6

116

572.

Bugdachinghri

-

—

73.0

18.8

1.6

2.1

mm

4.5

108

573.

Oatfish

-

-

77.1

21.4

—

..

mm

86

574.

Chela

-

-

77.5

14.6

4.3

2.1

-

1.5

103

SerialNameof No.foodstuff
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575.

Chital

mm

-

576.

Cockup

Head,fins,

50

scales,skin, skeletalstruc¬ tures,viscera discarded.

577.

Crab(muscle)

-

-

578.

Crab(small)

-

-

579.

Bhain

-

-

580.

Fesha

Fleshyportion
-

581.

Pishflour

-

100

582.

PishMeal(Arius)

-

100

583.

PishMeal(Caranx)
-

100

584.

PishMeal(Shark)

-

100

585.

Folui

-

—

586.

Choi

—

-

587.

GimaShak

-

-

588.

Goggler

Head,fins,

60

scales,skin, skeletalstruc¬ tures,viscera discarded.

589.

Gurjowli

-

-

590.

Hilsa

Fleshyportion
-

591.

Herring,oxeyed
Fleshyportion
73

592.

Horsemackerel
Head,fins,

58

scales,skin, skeletalstruc¬ tures,viscera discarded.

593.

IndianHerring

-do-

50

594.

Indianwhiting

-do-

61

595.

Jewfish,Pallikora
-do-

49

596.

Jewfish,Kora

-do-

75

597.

Kajura

-

-

598.

Kalabasu

-

-

599.

Karchkala

—

-

567891011
75.0

18.6

2.3

1.0

—

3.1

108

78.2

18.4

1.0

1.7

0.7

85

83.5

8.9

1.1

3.2

3.4

59

65.3

11.2

9.8

4*6

-

9.2

170

72.0

14.0

12.1

1.4

-

0.5

167

74.0

18.4

1.9

2.5

-

3.2

104

8.8

89.4

1.2

2.3

-

-

369

4.3

90.3

1.2

1.5

-

2.7

383

10.7

83.6

0.9

3.5

-

1.3

348

10.7

88.1

1.1

1.8

-

-

362

73.0

19.8

1.0

2.5

-

3.7

103

69.7

18.4

0.9

-

-

82

-

2.1

-

-

-

-

-

76.9

18.7

1.6

1.8

1.0

93

81.0

16.1

1.1

1.3

0.5

76

53.7

21.8

19.4

2.2

-

2.9

273

74.7

20.7

2.2

1.6

-

0.8

106

76.9

21.2

1.6

1.3

0

229

72.8

20.3

3.2

1.5

2.2

119

77.1

19.2

0.6

1.5

-

1.6

89

77.0

20.0

2.2

1.6

-

0

100

78.3

18.8

0.8

1.9

-

-

1PQ

79.4

12.6

0.4

-

-

-

54

81.0

14.7

1.0

1.3

-

2.0

76

1.0

—

-

-

-

-
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3

600.

Katla

601.

Katla(fromJheel)
602.

Kharsala
603.

Kholshe
604.

Khoyra
605.

Koi

606.

Kochamachli (Andhasanp)
607.

Kujavotki
608.

Ladyvendi
609.

Lata

610.

Lobster
611.

Mackerel
612. 613. 614. 615. 616. 617. 618. 619. 620. 621. 622. 623. 624. 625.

Fleshyportion Head,fins, scales,skin, skeletalstruc¬ tural,viscera discarded.

Magur Mahasole Mangalore,bigfish Mnngalore,smallfish Mowrala Mrigal Mullet Oilsardine

Fleshyportion withbones. Fleshyportion Fleshyportion Head,fins, scales,skin, skeletalstruc¬ tures,viscera discarded.

Pabda Pakal Paimplate Pangas Parsey Parsey(big varieties)

67891011 19-5

2.4

1.5

18.6

1.9

1.6

16.3

5.1

1.8

16.1

3.9

1.9

18.0

3.0

1.8

14.8

8.8

2.0

18.7

0.8

1.4

18.9

3.8

1.5

18.2

6.7

0.8

19.4

0.6

2.6

20.5

0.9

1.4

18.9

1.7

1.6

15.0

1.0

1.3

25.2

2.3

1.2

22.6

0.6

0.8

21.5

1.6

2.0

18.0

4.1

3.3

19.5

0.8

1.5

19.1

7.8

1.1

19.6

2.0

1.8

19.2

2.1

1.1

14.3

1.2

1.1

15.1

1.0

0.7

14.2

10.8

1.0

16.6

5.9

2.1

18.4

5.0

0.9

—

2.9

111

-

3-7

106

-

1.5

117

-

3.1

112

-

5.2

120

-

4.4

156

-

2.3

91

—

3.8

125

-

3.3

92

-

3.4

97

-

-

90

0.5

93

4.2

86

-

1.0

126

-

-

91

-

-

100

-

2.6

119

_

3.2

98

—

2.1

155
96

1.6

114

—

6.6

94

—

2.2

78

-

1.7

161

-

6.1

144

-

3.4

132



1234-
626.

Pomfrets

-

-

627.

Iboinshak

-

-

628.

Prawn(muscle)

-

-

629.

Puti

-

-

630.

Prawn(Karuana

—

-

gorla)

631.

Seaprawns,

-

43

Chemmin
632.

Seaprawns,

-

47

Kozicheramin
633.

Seaprawns,chenmin
-

52

63V

Seaprawns,Vala

-

50

chenrain
635.

Puti

Fleshyportion
-

636.

Rangoli

-

-

637.

Ray

Head,fins,

50

scales,skin, skeletalstruc¬ tures,viscera discarded.

638.

Ribbonfish

—dO—

82

639.

Rohu

—

78

640.

Rohu(fromJheel)

-

-

641.

Rohufish(Roes)

-

-

642.

Royna

-

-

643.

Sakchi

-

-

644.

Sardines

Head,fin3,

60

scales,skin, skeletalstruc¬ tures,viscera discarded.

645.

Sardines

-do-

49

646.

Sarputi

¬

—

647.

Shark

Head,fins,

63

scales,skin, skeletalstruc¬ tures,viscera discarded.

5

6

7

8

9

10

11

78.5

19.1

—

—

—

76

-

1.2

-

-

-

-

-

77.9

20.8

0.3

1.4

-

-

86

75.5

21.5

1.7

1.3

-

-

101

76.6

17.5

2.1

2.7

-

1.2

94

78.5

17.6

0.4

1.5

-

2.0

82

78.9

18.0

0.4

1.7

-

1.0

80

76.7

20.8

0.7

1.5

0.3

90

78.6

18.7

0.9

1.2

-

0.6

85

75.0

18.1

2.4

1.4

_

3.1

106

66.6

16.9

1.2

-

-

-

78

75.3

20.9

0.5

1.2

2.1

97

76.6

18.1

3.2

1.5

0.6

104

76.7

16.6

1.4

0.9

-

4.4

97

77.1

15.2

2.2

1.3

-

4.2

97

64.3

26.4

6.0

1.2

-

2.2

168

76.0

15.6

1.1

1.2

—

6.1

97

80.6

16.7

0.5

1.0

-

1.2

76

78.1

21.0

1.9

1.7

101

78.3

18.2

0.2

2.1

1.2

79

70.2

16.5

9.5

1.5

—

2.3

161

75.5

22.9

0.7

1.4

-

-

98
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3

4

64B.Sha:ric 649«Seer,Ayakora 650.Silverbelly(Nailarau!Ian) 651.Silverbelly('hakraraullaxi)
652.Sirighada 653. 654. 655. 656. 657. 658. 659. 660. 661. 662. 663.

Singhi ^ole Sole(Westcoast Madras) Soogaraaehli Sunnal Tengra Threadfin Tunry Vajra Whitebait Whiteporafret

Head,fins scales,skin,• skeletalstruc¬ tures,viscera discarded. -do-

Allexceptviscera
67 66 95

Allexceptviscera94 Head,fins,58 scales,skin, skeletalstruc¬ tures,viscera discarded. Fleshyportion Allexceptviscera100 Head,fins,63 scales,skin, skeletalstruc¬ tures,viscera discarded.
—do—61

Allexceptviscera100 Head,fins,68 scales,skin, skeletalstruc¬ tures,viscera discarded.

567891011 76.0

21.6

0.4

1.2

90

72.7

22.5

4.0

1.5

126

76.0

18.8

1.2

3.6

-

0.4

88

76.4

19.2

1.6

3.2

-

-

91

61.0

20.9

3.1

1.1

-

—

111

68.0

22.8

0.6

1.7

6.9

124

78.0

16.2

2.3

1.3

-

2.2

94

78.0

19.5

4.7

3.1

-

0.3

122

75.8

20.8

2.3

1.4

0

104

63.0

19.9

1.4

-

-

-

92

70.0

19.2

6.4

2.1

-

2.3

144

76.6

17.9

2.9

1.3

1.3

103

71.9

23.8

1.6

1.8

0.9

113

79.4

19.9

1.5

1.4

-

-

93

79.1

14.5

1.4

2.5

-

2.5

81

78.4

17.0

1.3

1.5

-

1.8

87
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277 274 266 412 293 276 296 304 293 279 271 284 336 169 338 296 268 279 288 312 293 321 353 329 434 327 463 370 275 354 343

2

3

45678910
Balikanakda Bhangar Bhetki Chelwa Borribay,Duck Chiki Chingrti(small) Chingri-Gogachingri Chingri-HaldaOhirigri Ghingri-MatkaOhingri Ghingri-RangiGhingri Chingri-Sadachingri Fesha Kilsa(watcured withsalt) .Toyaliraagur Khoyra Laukhola IlodalMachh Muti Parsey Fatamachh Ribbon Rupapatar GharikhaGhur Gukhuamachii oiakhuamachli Sukhuamachli Taltapra Tangra Tapra Tapsi

Gun-DriedPi3hes
_

17-5

44-0

-

17.9

61.5

-

20.1

60.2

-

4-7

64.8

-

16.7

61.7

-

14.6

54-7

-

17-9

62.4-

-

13.1

63.6

-

14.0

64-1

-

15.2

61.3

-

16.0

61.9

-

16.3

59.3

-

10.3

70.9

-

55.9

14-1

—

13.6

69.7

-

17.3

58.9

-

33.2

49.8

-

18.1

60.7

-

19.2

63.6

-

11.8

65.0

-

12.6

64.6

-

14.4

67.2

-

14.2

54-6

-

16.4

67.2

-

2.6

60.0

-

3.8

68.9

-

2.5

56.0

-

11.0

54-5

-

13.8

54.9

-

12.6

62.3

-

16.2

58.5

9.0

24.5

-

5.0

2.3

16.5

-

1.8

2.0

15.9

-

1.8

17.0

13.4

—

0.1

4-0

15.1

-

2.5

6.3

24.2

mm

0.2

3.9

13.9

-

2.9

3.5

15.2

-

4.6

3.1

16.7

-

2.1

3.3

19.1

-

1.1

2.5

19.3

-

0.3

3.6

17.3

-

3.5

4-9

11.9

-

2.0

11.8

16.5

-

1.7

5.4

8.7

2.6

6.2

16.4

—

1.2

5.4

6.6

-

5.0

4.0

17.1

-

0.1

2.4

11.8

—

3.0

4-4

15.8

-

3.0

2.7

17.6

-

2.5

5.8

12.7

-

—

14-3

15.5

-

1.4

6.1

9.0

-

1.3

21.6

15.7

—

0.1

5.7

21.6

-

0

26.5

15.0

—

—

16.3

16.8

—

1.4

3.9

27.5

-

-

9.0

15.1

—

1.0

12.1

17.2

-

—



1

2

3

4

5

6

7

8

9

10

11

121314
15

604.

Khoyra

—

-

-

0.5

—

_

._

-

———

-

605.

Koi

-

-

-

-

0.8

32

-

891

-

---

-

607.

Ku^avetki

-

-

-

-

—

10

-

—

-

———

-

609.

Lata

—

_

_

—

1.0

0

—

—

_

—-_

-

612.

Magur

-

-

-

-

0.5

11

-

639

-

-_

-

614.

Mangalore,bigfish
26

9

0.10

-

2.5

-

-

—

-

__—

-

615.

Mangalore,smallfish
26

0 /

0.1c

-

2.5

—

-

—

-

——-

-

6l6.

Mowrala

—

_

—

—

0.5

5

—

—

-

-

-

617.

Mrigal

—

-

—

—

0.7

_

—

480

-

---

-

620.

Pabda

—

-

-

—

-

—

—

1,018

-

___

-

621.

Pakal

-

—

-

-

0.4

0

-

-

———

-

623.

Pangas

-

—

-

—

-

26

-

913

-

-——

-

624.

Parsey

-

-

-

-

0.8

6

-

-

-

---

-

626.

Pomfrets

-

-

-

0.55

2.6

627.

Pooinshak

-

-

0.04

0.01

-

628.

Prawn(muscle)

0

0

0.09

0.10

if.8

-

-

542

~

---

-

635.

Puti

-

-

-

-

0,3

15

-

393

-

---

-

639.

P.ohu

•

-

0.05

0.07

0.7

20

-

819

-

-

-

640.

Rohu(fromJheel)
-

-

-

—

-

23

-

-

-

-

-

6a.

Rohufish(Roes)
—

—

—

—

0.6

8

-

-

-

__-

-

64-4.

Sardines

-

-

-

-

2.6

-

-

-

-

-

-

6/46.

Sarputi

-

-

-

-

-

14

-

-

-

-

-

647.

Shark

-

-

-

-

2.5

-

-

-

-

---

-

653.

Singhi

-

-

-

-

0.8

9

-

64

-

---

-

654.

Sole

-

-

-

-

0.5

9

-

572

-

-

-

658.

Tengra

—

-

-

-

-

18

-

783

-

---

-

661.

Va^ra

26

9

0.10

-

2.5

-

-

—

—

———

—

Other?le3h
Foods

695.

Beefmuscle

60

0

0.15

0.046.4

2

—

—

-

-—-

-

696.

Beefmeal

-

0

0.03

0.44

5.8

0

-

-

-

---

-

703.

Egg,duck

1,200

900

0.12

0.280.2

—

-

-

—

_

-

704.

Egg,hen

1,2001,000

0.10

0.180.1

0

—

—

—

———

—

714.

Liver,sheep

22,300

0

0.36

1.7017.6
20

-

-

—

__-

—

715.

Mutton(Muscle)

31

0

0.18

0.276.8

-

-

-

-

—-—

-

717.

Pigeon

-

-

0.10

0.205.6

-

—

-

___

-

718.

Pork(muscle)

0

0

0.54

0.09

2.8

2

—

_

-

_——

—

725.

Turtle'smeat

-

-

-

-

5*6

-

-

-

-

___

-



Appendix 4

PER-CAPITA CONSUMPTION 0? FISH IN PAKISTAN

19 6 3

Actual no. of fish Quantity available Per-capita
consigners for local consumption

consuirpt ion

PAKISTAN

EAST PAKISTAN

WEST PAKISTAN

1. COASTAL AREAS

(a) Karachi
(b) Mekran District
and Grmara etc.

2. INTERIOR REGIONS
(FORMER PUNJAB:
SIND: N.W.F.P.
BALUCHISTAN &
STATES, ETC.)

9,01,69,976

5,08,2+0,235

3,93,29,741

23,0?,?B8

20,85,972

2, 20,016

97,17,36,050 lbs.

88,99,64,550 lbs.

8,17,71,680 lbs.

3.66.71.680 lbs.

5,00,09,680 lbs.

66,62,000 lbs.

10 lbs.

17 lbs.

5 lbs.

16 lbs.

14 lbs.

50 lbs.

3,70,25,755 4,51,00,000 lbs. 1.2 lbs.

INLAND FISHERIES



Appendix 5

FKR-CAPITA CONSUMPTION OP FISH IN EAST PAKISTAN

1 9 6 ?

TOTAL POPULATION 5,08,40,235 (1961 - Census)

PISH OBTAINED FROM SUBSISTENCE
FISHING 50840235 X 10 B 508402350 lbs

or 254301 tons
© 10 lbs. per individual

per annum.

Kef. REPORT ON THE POSSIBILITIES
OF FISH CULTURE IN EAST PAKISTAN

BY
MR W. H. SCHUSTER, CHIEF FISH
CULTURIST FISHERIES DIVISION F.A.O.
52/7/4280.

FISH OBTAINED FRO!' COMMERCIAL CATCH 190781 tons or 381562000 lbs

TOTAL QUANTITY OF FISH 508402350

AVAILABLE FOR LOCAL 581562000

CONSUMPTION 889964350 lbs.

or 444982.175 tons.

FER-CAPITA CONSUITTION



Appendix 6

COMPARISON OP POPULATION IN DIFFERENT REGIONS OP
VJEST PAKISTAN TO PISHEiffTJN'S POPULATION - 1963

Total
Population

Fishermen* s

Population
Fishermen's
Population as
Percent of Total
Population

'TEST PAKISTAN

COASTAL AREA

KARACHI DIVISION

MEKRAK DISTRICT
ORMARA SUB¬
DIVISION ETC.

INTERIOR REGION
FORISER PUNJAB:
SIND: BALUCHISTAN:
N.V/.F.P. STATES.

3,94,42,A39

23,72,686

21,34,870

1,12,698

68,698

50,898

2.37.816 17,800
1,46,990 Mekran

90,826 Ormara

.28:"' (0.3 ')

r

2.3?

7.5"'

3,70,69,753 44,00 0.1?'



Appendix 7

POPULATION AND COMMERCIAL CATCH OP DIFFERENT
REGIONS AS PERCENT CP TOTAL POPULATION MID
COMMERCIAL CATCH OP WEST PAKISTAN

Total f of total Total of Commercial
Population population Commercial Catch of West
(1961 Census) of West Catch Pakistan

Pakistan

WEST PAKISTAN.
(MARINE

FISHERIES)

COASTAL AREA

KARACHI DIVISION

MEKRAN DISTRICT
ORMARA ETC.

Mekran:
Ormara:

FORMER PUNJAB:
SIND: BALUCHISTAN
N.W.P.P. STATES.

3,94,42,439

23,72,686

21,34,870)
)
V

2,37,816)

1,46,990
90,826

3,70,69,753

100^ 99,013.98 tons.

6% 76,463.98 tons.

5f) 55,847.96 tons.

¥
0,6?) 20,616.00 tons.

100f?

77?

5670
)

J
21V)

77?'

94" 22,550.00 tons. 23'



Appendix8

PRODUCTION,EXPORTABLESURPLUSANDLOCALCONSUMPTION
OPPISHINVESTPAKISTAN(COASTALANDINTERIOR REGIONS-1963)

Quantityintons.

PishingZones

Production Commercial Catch

ExportableSurplus-Localconsumption
•'uantityExportableuantityLocalCon asof Production

uantityLocalConsumption asfof Production

COASTALAREA, (MARINEPISH) KARACHIDIVISION MEXRANDISTRICT OHMARA,ETC. INTERIORREGIONS FORMERPUNJAB: Sir©:BALUCHISTAN: N.W.P.P.;AND STATES. INLANDPISH TOTAL

76,463.98 55,847.98 20,616.00 22,550.00 99,013.98

58,128.14 40,843.14 17,285.00 Nil. 58,128.14

K'

73; 83r'
0.0?

60:

18,335.84 15,004.84 3,331.00 22,550.00 40,885.84

24' 2T IT

100
40:



Appendix 9

PER-CAPITA OOIISUITTION OF FISH IN KARACHI
DIVISION - 1963

TOTAL POPULATION 21,34,370 (1961 - Census)

FISHER?,<EN* S POPULATION

POPULATION CTHES THM FISHER}®}

50,898

S3,972-

FISH AVAILABLE FOR LOCAL
CONSUMPTION ( COMMERCIAL CATCH) 15,004.84- tons

or 30009680 Ib.s

PER-CAPITA CONSU? TTIOK 30009680 = 14 lbs.
2083972



Appendix 10

FER-CAPITA CONSUMPTION OP FISH IN ME2CRAN
DISTRICT ALT uDPARA, ETC. - 1 9 6 3.

TOTAL POPULATION 1,46,990 Kekran
90.826 Ormara

2,37,316 (1961 - Census)

FISHERMEN'S POPULATION

POPULATION OTHER THAN FISHERMEN

17,800

2, 20,016

FISH AVAILABLE FOR LOCAL
CONSUMPTION (COMMERCIAL CATCH) 3331 tons, or 66,62,000 lbs.

PER-0 PITA CONSUTTION 6662000 = 30 lbs.
2,20,016



Appendix 11

PER-CAPITA CONSUMPTION OP PISH IN THE INTERIOR
REGIONS OP V7E3T PAKISTAN (POKIER PUNJAB: SIND:
Bi'\LUGHI3TAN: N.W.F.P. : & STATES)

1 9 6 ?

TOTAL POPULATION 37069753 (1961 - Census)

FISHERMEN'S POPULATION

POPULATION OTHER THAN FISHERMEN

Wt,ooo

37025753

PISH AVAILABLE FOR LOCAL
CONSUMPTION (COMMERCIAL CATCH) 22550 tons

or

4,51,00.000 lbs.

PER-CAPITA OONSUMJTIOK 45100.000
_ « o its

37025753 " 1



Appendix12

PRODUCTION,HOISCONSUTTTION,EXPORTABLESURPLUS OPFISHINPAKISTAN-1963.
ProductionFishavailableforlocalconsumptionExportablesurplus (CommercialQuantityPercentofuantityPercentof catch)locallyTreductionProduction consumed

PAKISTAN

3,45,188.98
2,31,666.66

&7i

1,13,522.32

33:

EASTPAKISTAN
2,46,175.00

1,90,780.82

78f

55,394.18

2Z

7,ESTPAKISTAN

99,013.98

40,885.84

4Cf

58,128.14

6o;

KARACHI

55,847.98

15,004.84

27f

40,843.14

73f-

MEXRAN

20,616.00

3,331.00

17

17,285.00

83;'

PCRPERPUNJAB, Sir®,BALUCHISTAN, N.W.F.P.,STATES, ETC.

22,550.00

22,550.00

ioo':

Nil

Of,

Note:Figuresdenotecommercialcatchesandtheirdisposition
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