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ABSTRACT: 
 

The shrimp forms most important fishery in Pakistan because of its high foreign exchange earnings and also the employment, which 

it generates. Commercial shrimp trawling started in 1958, thereafter, the trawler fleet rapidly expanded with actual in operation of 300 

to 450 vessels in 1970, 897 in 1980, and 1,730 in 1990 to 2,343 in 1999. This fleet is almost entirely based in the Karachi Fish 

Harbour and is considered the land of shrimp catches; the annual total shrimp landing rose steadily and has been fluctuating between 

25,000 and 30,000 metric tons since 1980. In order to provide a realistic management advice based on up-to-date assessment, Marine 

Fisheries Department in collaboration with FAO has set up a stratified data collection system at Karachi fish harbour. In 1983 the 

Government announced a ban on shrimp fishing for the month of June & July of that year. A closed season by itself would not correct 

the adverse conditions of shrimp stocks due to over-fishing which is caused by very large size of fleet. The period of June-July, which 

had been promulgated under the law is differing from the suggestion of a closure in May-June made by the scientists, but still there is 

some dispute regarding the closed season; therefore in the present study, an attempt is made to review; why the closed season was 

imposed? “Is it necessary?” 
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INTRODUCTION 

 

The long term sustainability of fisheries and aquaculture depends to a large extent on conservation of aquatic 

biodiversity. Most captured fisheries are direct and selective exploitation of wild life. Similarly, in Pakistan marine 

resources are free to access and selective, due to this the shrimp fisheries becomes the main coastal fisheries 

commodity in Pakistan and is a major source of foreign exchange. It provides high profit margin and job 

opportunities to thousands of local fishermen and has grown enormously to become the backbone of fishing industry. 

The uncontrolled and unregularized fishing poses threat of collapse of the fishing industry.  

Since the early seventies, there has been a gradual decline in landings of shrimp due to over-fishing of the more 

valuable species (Jaira and Kalri). This has led to the necessity of managing fishery to prevent its eventual collapse 

and restore its viability. To obtain the data needed for proper management, Marine Fisheries Department set-up a 

stratified sampling scheme to provide the data base required for stock assessment and subsequent formulation of 

management advice. Initially the scheme was restricted to shrimp landed at Karachi fish harbour which receives the 

bulk of the landings and nearly all shrimp processing plants are situated in its vicinity. The data generated from this 

programme is reflected in the national fisheries statistic. This study is based on the data collected during January 

1993 through to December 1999 under the above mentioned sampling scheme at Karachi fish harbour, using 

methodology as described in van Zalinge et al. (1987). The Table-1a,b,c,d show the estimated shrimp landings 

observed at Karachi fish harbour under this programme. 

In 1983 the Government of Sindh vide section 4 of Sindh Fisheries Ordinance, 1980 announced a ban on shrimp 

fishing during June and July of that year, although it was pointed out that a closed season by itself would not correct 

the adverse conditions of shrimp stocks due to over-fishing. The period of June-July, recommended by Jaleel & 

Zaidi (1972), and had been promulgated vide S. R. O. 329(1)/79, was different from the suggestion of a close season 

in May-June made by FAO on the basis of above study.  

A closed season for shrimp fishing of the same duration and timing or different period and timing is being 

repeatedly implemented every year (Table-2). The effectiveness of these strategies was discussed in Zupanovic 

(1971), van Zalinge et al. (1986a, 1987), and Majid and Wasim (1993). Still there is some discrepancies regarding 

the closed season; therefore in the present review; an attempt is made to review; why the closed season was 

imposed? “Is it necessary?” 

 

 

ANALYSIS OF MAXIMUM SUSTAINABLE YIELD (MSY) 

 

Marine Fisheries Department in collaboration of FAO in 1971 had carried out the first study regarding 

estimation of Maximum Sstainable Yield (MSY) using catch and effort data. In this study, data of total shrimp 

landing for the year 1959 to 1970 was analyzed by Zupanovic, (1971). Fig.1 shows how the production of shrimp 
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increases with the increase in number of shrimp trawlers whereas Fig.2 shows that Catch Per Unit Effort (CPUE) 

decreases with increase in fishing effort year after year. In that study, MSY of shrimp stocks between 16,000 to 

18,000 metric tons was estimated, that could be exploited by 300 to 450 boats.  

Again in 1983-85 Marine Fisheries Department in collaboration of FAO performed another stock assessment 

study which was also based on catch and effort data, but more detailed information about the catch and effort was 

collected i.e. catch per day-at-sea, catch per trip and total landings. Similarly, effort in terms of days-at-sea (Table-

3a, 3b, 3c), trip duration, number of trips in each month and year, etc. was also determined. That study was based on 

analysis of the data on prime species of shrimps i.e. Jaira and Kalri for the years 1971 to 1982 (van Zalinge et al. 

1986a and 1987). It appears from the Fig.3 that production of prime species was at its peak during the year 1971 and 

1972 and declined thereafter continuously. CPUE of these species has a trend of continuous decline with the increase 

of fishing effort as shown in Fig.4.   In that study MSY was estimated between 16,000 to 17,000 metric tons with 

optimum effort level of 550 to 600 trawlers. 

Majid & Wasim (1993) observed that after the introduction of closed season again in 1990, there was some 

improvement in the total catch and CPUE  of prime species but the improvement is lower than that observed during 

1983-85 (Fig.5 and 6). They also estimated that the MSY of Kiddi; the smallest trade category of shrimp, lies 

between 16,000 to 18,000 metric tons exploitable by maximum effort level at 500 to 750 shrimp boats (Fig.7 and 8).  

If we combine all the data of maximum sustainable yields then total MSY would be between 32,000 to 35,000 

metric tons which is some what higher than that of 25,000 metric tons reported earlier in 1971. This might be due to 

the fact that at present fishing is now being carried out much deeper waters. 

 

SHRIMP SPECIES 

At least 21 shrimp species have been reported from Pakistan (Zupanovic, 1971; Tirmizi & Bashir, 1973; 

Ahmed, 1977), out of which 15 species occur regularly in varying quantities in the commercial landings, but only 5 

or 6 species constitute the main bulk of the harvest. Following are main species  of shrimp from Pakistan:  

Penaeus merguiensis, P. penicillatus, P. indicus, P. monodon, P. semisulcatus, P. japonicus. Metapenaeus affinis, 

M. monoceros, M. brevicornis, M. stebbingii, Parapenaeopsis stylifera, Pp. hardwickii, Pp. sculptilis, 

Metapenaeopsis stridulans. 

 

SPAWNING SEASON 

The relative abundance of mature females in the catch is taken as a parameter of spawning activities at sea. It is 

estimated on a monthly basis using the catch rate in terms of numbers of females caught per day-at-sea and their 

average percentage of mature female. The spawning period of sale-categories  as described in Zupanovic (1971) and 

van Zalinge et al. (1986a & 1987) are as under: 

 P. merguiensis, Major in April-May, August and lesser extent also in October and January. 

 P. penicillatus, October to May. 

 P. semisulcatus, January to May. 

 M. monoceros, February to May. 

Parapenaeopsis stylifera, June to August and December. 

 

RECRUITMENT OF SHRIMP TO THE FISHERY 

 

Recruitment to fishery describe as an increase in the catch per unit effort and decrease in the average size of the 

shrimp. Recruitments period of different trade categories  as suggested by van Zalinge et al. (1986a & 1987) and 

Majid & Wasim (1993) is as follows: 

 

Jaira: 

It is revealed from the average monthly catch rates for the years 1983-85 that recruitment starts in April and 

reaches a peak in May (Fig.9), probably also in July-August and again in October-December. From December to 

March no significant recruitment to the fishery takes place. During the period 1986-89 (in absence of close season) 

the peak of May has been shifted to July and the recruitment during autumn was also very low. The recruitment 

pattern for the years 1990-92 is same as 1983-85, whereas for the years 1993-99 the spring peak was shifted to the 

month of April, but the intensity was mush lower than previous years. 

Sampling in the Indus delta revealed a major increase in the relative abundance of juveniles of P. merguiensis in 

June and not in May (van Zalinge et al.,1986b). Therefore it may be suggested that a part of the offsprings of the 
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autumn spawners winters in the Indus delta which subsequently migrate to sea in spring (April-May). Further more 

peaks of juvenile abundance appeared in August and November, after which a decline occurred until March. 

 

Table 1a. Estimated Monthwise Landing of Jaira observed during sampling Programme at Karachi Fish Harbour 

(1993-99). 

Quantity in Metric tons. 

 
 

Kalri: 

From the average monthly catch rates for the year 1983-85 it is established (Fig.10) that the peaks in the 

recruitment are apparent in May (minor) and in August-October (major) and a little recruitment is also expected 

occur from October to January. During the years 1986-89, the peak of May has been shifted to July but the peak in 

September who shorter than that of 1983-85. In 1990-92 and 1993-99 there is a gradual shift of minor peak to April 

and the major peak to October. 

In Indus delta sampling of juvenile of M. affinis a peak in the June and more important one in September was 

observed. The “wintering” of a small part of the autumn cohort was also observed for this species. 

 

Kiddi: 

The pattern of one large peak in August-September and another in February-April is clearly observed (Fig. 11). 

The Indus delta sampling found Parapenaeopsis stylifera to be abundant in July with a smaller peak in April-May. 

Wintering in the creek for this species does not apparently occur.  
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Table 1b. Estimated Monthwise Landing of Kalri observed during Stratified Sampling Programme at Karachi Fish 

Harbour (1993-99). 

 

 
 

EXPLOITATION PROBLEM 

 

The maximum sustainable yield is the level of the largest catch, which can be obtained from any stock without 

destroying it. Thus, increasing effort beyond this level results in lower total catches; as has been seen for Jaira and 
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Kalri over the previous years.  The primary cause for this is increase in the fleet size of shrimp trawlers. It is the so-

called “common problem”, where commonly owned resources are freely opened for exploitation to private parties. In 

this situation, exploitation tends to increase to the level where income equals cost and profit becomes zero. The 

harvest of juvenile shrimps causes this phenomenon. Due to the increasing competition within the fleet there is a 

tendency to fish in more shallow waters, where in view of the life cycle of the shrimps the sizes are smaller (more 

juvenile) than in the deeper waters.  

 

Table 1d. Estimated Monthwise Landing of three varieties of Shrims (Jaira, Kalri & Kiddi) observed during 

Stratified Sampling Programme at Karachi Fish Harbour (1993-99). 

 

 
Source: Stratified shrimp monitoring programme. 

 

The lifecycle of shrimp is complicated and has several stages. In fact, the post-larval and juvenile shrimps, 

particularly of Jaira, grow up in the estuaries of the Indus delta and upon reaching a certain developmental stage 

migrate out to sea in order to attain sexual maturity. At certain time in the year, this migration (recruitment) to sea 

occurs on massive scale. This period is known as “recruitment period”. When this recruitment/migration is takes 

place, the fleet of shrimp trawlers is lined up in front of the mouth of creeks in the Indus delta and scoop up as much 

shrimp as possible. Apart from the artisanal fishery, now-a-days even trawlers can be seen working inside the larger 

estuarine creeks. It is clear that this behaviour of the fleet would result in the harvest of younger shrimp of smaller 

sizes and lead a decline in total catch of shrimps of  optimum marketable size.  

It appears that fishing effort, in terms of number of trawlers and number of day-at-sea, is remarkably increasing 

year after year (Table-4) and that observing a close season itself is not enough to reduce the fishing effort and to 

protect the shrimp resources. 
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Table 2. Periods of closed season for shrimp fishing during 1983-2000. 
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Table 3b.Estimated fishing effort in day-at-sea of HELLA fishery for shrimp trawler operating from 

Karachi Fish Harbour during 1993-1999. 

 

 
 

Several management measures are being used to protect the juvenile shrimps from being harvested in many 

countries which includes: limit the number and size of fishing vessels; regulate age at first capture; mesh-size 
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regulation; observe close area and close period. The closed season has been selected due to its ease in its 

implementation as compared to other measures, but implementation of only one measure is not enough to protect the 

shrimp resources. Therefore, it is again recommended that besides closed season; size of the fleet should be 

restricted in between 550-600 trawlers for the harvest of shrimp. 

 

Table 4. Animal increase of effort in number of trwlers and days-at-sea. 

 

 
 

THE EFFECT OF CLOSED SEASON 

 

After the introduction of close period, fishing season starts from June and ends in July. The annual means of the 

average monthly catch rates (in kg/day-at-sea) and the estimated total landings (in tons) of various trade-categories of 
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the shrimp from trawler fleet operating from the Karachi fish harbour are given in Table-5. In general, increases in 

the average catch rate is observed following a ‘close season’.  

 
Table 5. Animal means catch rate (kg/day-at-sea) and total landings of each categories in different fishing seasond (1982-1999). 

 

 
* Partial 

closure 

 

It is estimated (van Zalinge et al., 1987) that a one-month closing during the estuarine phase (at age of 2 month 

in June) would increase the yield per recruit by 13%, the value per recruit by 28% and the spawning biomass per 

recruit by 32%. Benefits of a two-month closure (at ages of 2 and 3 months, June-July) would be 16%, 39% and 75% 

on yield, value and spawning biomass per recruit, respectively.  

In shrimp trawling, trawl net is used primarily to catch shrimp but other fish species are also caught as by-catch 

because it is not selective fishing gear with respect to species and sizes. In trawling, shrimp constitutes a maximum 

of 20% of the catch and the remaining 80% is composed of mixed demersal fauna, predominately finfish. The total 

catch is usually composed of shrimps (10%; exported), some large fishes (5%, consumed locally or exported), small 

fish (15%; consumed locally) and trash fish (70%; very small fish reduced to fishmeal) (Niazi, 1995, Ex-Deputy 

Director, Marine Fisheries Department, Government of Pakistan, Karachi, unpublished data). The ratio of small fish 

species to that of undersized forms (< 10 cm in length) of the commercial fish species is 1:3. This indicates that 

shrimp trawlers harvest a large quantity of commercial species as trash, which is presently being used in fishmeal 

production. This high percentage of undersized (juvenile) fishes is detrimental to fisheries resources and also to the 

biodiversity. Thus, the shrimp trawl net that is being used at present are destructive gear and should not be allowed 
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to operate in the existing form. It is necessary to develop new more efficient gears for the harvest of shrimp that has 

an escape device to make it selective for shrimp and to avoid capture of undersized food fishes. 

 

 
 

 Fig.1. Total production of shrimp during 1959-70 (Source: Zupanovic, 1971) 

Fig.2. Catch per unit effort (CPUE) of shrimp trawler during 1959-70 (Source: Zupanovic, 1971) 

Fig.3. Total production of  Jaira & Kalri shrimp during 1971-82 (Source: Zalinge et al. 1986a, 1987) 

Fig.4. CPUE of Jaira & Kalri  shrimp during 1971-82 (Source: Zalinge et al. 1986a, 1987) 

Fig.5. Total production of Jaira & Kalri shrimp during 1983-99 

Fig.6. CPUE of Jaira & Kalri shrimp during 1983-99 
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CONCLUSION AND RECOMMENDATIONS 

 

In the light of the above mentioned discussion, it may be concluded that close season should be implemented for 

shrimp fishing to conserve juvenile shrimps and restore recuitment to stock. Reduce effort to optimal level to 

promote sustainable stocks. May 15 – July 15 appears to be appropriate ‘close season’ based on the available data on 

biology and physiology of shrimp species. Modification in the shrimp trawl net is recommended to avoid the 

undersized commercial species.  

Fig.7. Total Production of Kiddi shrimp (1971-92) (Source: 

Majid & Wasim 1993) 

Fig.8. CPUE of Kiddi shrimp (1971-92) (Source: Majid & 

Wasim 1993) 

Fig.9. Average monthly catch rates of Jaira shrimp per 

trawler. 

Fig.10.Average catch rates of Kalri shrimp per trawler. 

Fig.11.Average catch rates of Kiddi shrimp per trawler. 
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