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The shrimp fishery is one of the most important components of the marine capture
fishery aong the west coast of Peninsular Malaysia. Although the percentage of
shrimp by weight in the total landings in this areais not high, shrimp are important
to the capture fishery due to their high value. Kuala Sepetang, in the district of Larut-
Matang, is one of the main shrimp landing centres in Perak. In 1992, a research

project to assess the biosocioeconomics of the shrimp fishery in this areawas imple-
mented jointly by the Department of Fisheries, Maaysia, and the Bay of Bengal

Programme (BOBP). The project involved biological and socioeconomic data-collec-
tion for a period of one year. The reporting was funded by the United Nations
Development Programme.

The main objectives of this project were to analyze the relative perfomances of the
different shrimp fishing gear, assess their biosocioeconomics and suggest optimum
levels of exploitation of the resource. The findings of the project, it is hoped, will
be useful in formulating future policy guidelines and management measures with
regard to the exploitation of the limited shrimp resources. The methodologies used
in this project will aso help to improve the capabilities of national staff in future
biosocioeconomic assessments.

TheBay of Bengal Programme (BOBP) isa multiagency regional fisheries programme
which covers seven countries around the Bay of Bengal — Bangladesh, India, Indo-
nesia, Malaysia, Maldives, Sri Lanka and Thailand. The Programme plays a catalytic
and consultative role: it develops, demonstrates and promotes new technologies,
methodologies and ideas to help improve the conditions of small-scale fisherfolk
communities in member countries. The BOBP is sponsored by the governments of
Denmark, Sweden and the United Kingdom, and also by the UNDP (United Nations
Development Programme). The main executing agency is the FAO (Food and Agri-
culture Organization of the United Nations).

This document is a working paper and has not been cleared by the Government
concerned or the FAO.

May 1994

Published by the Bay of Bengal Programme, 91 St. Mary’s Road, Abhiramapuram,
Madras 600 018, India. Designed and typeset for the BOBP by Pace Systems, Madras 600 028 and
printed by MWN Press, Madras 600 005.

<< |I (i)




CONTENTS

1. Introduction

2. Methodology

21

22

23

Bioeconomic data-collection
Bioeconomic analysis

Socioeconomic data-collection

3. Bioeconomic Findings

31

32

3.3

34

35

3.6

3.7

3.8

3.9

Fishing effort

Catch rates

Species composition
Production and revenue

Size composition

Growth parameters and recruitment pattern
Population sizes and fishing mortalities
Relative yield, revenue and biomass per recruit analysis

Thompson and Bell analysis for long-term forecast

4. Economics of Shrimp Fishing

41

4.2

Costs and earnings

Share system

5. Socioeconomic Findings

51

52

53

54

55

56

57

=

Village profile

Fishing activity
Fishery-related activities
Nonfishery activities
Household income structure

Credit facilities and savings

Effects of management measures on the fishing community

(iii)

12

13

15

19

20

25

30

32

32

33

35

35

39

40

42

42



6. Conclusions and Recommendations
7. References

Appendices

I.  Monthly production by trawlers, their revenue
and the costs and earnings of this fishery

[I.  Monthly production by pushnets, their revenue
and the costs and earnings of this fishery

I11.  Monthly production by trammelnets, their revenue
and the costs and earnings of this fishery

IV. Monthly production by bagnets, their revenue
and the costs and earnings of this fishery

Publications of the Bay of Bengal Programme

<< |I (iv)

45

46

47

49



1. INTRODUCTION

The shrimp fishery is one of the most important components of the marine capture fishery aong
the west coast of Peninsular Maaysia. Although the percentage of shrimp by weight in the total
landings in this area is not high, shrimp are important to the capture fishery due to their high value.
The total shrimp landings on the west coast of Peninsular Malaysia were 72,181 tin 1990 (Anon.,
1991) and 66,625 t in 1991 (Anon., 1992), amounting to 14.1 per cent and 16.6 per cent of the
total marine landings by weight. But their wholesale value was 40 per cent (RM 353.4 million*)
and 39.5 per cent (RM 334.6 million) respectively.

Perak is the most productive state for shrimp on this coast. The total shrimp landings in the state
in 1991 were 28,640 t, of which 26,706 t (93.25%) were penaeid shrimp. This amounts to nearly

half the total shrimp and penaeid shrimp landings on the west coast of Peninsular Malaysia in
1991.

Kuala Sepetang, in the district of Larut-Matang, isone of the main shrimp landing centres in Perak.
It is situated in an extensive mangrove area, which issaid to be one of the best-managed mangrove
forest systemsin the region (Khoo, 1989).In 1992, aresearch project to assess the biosocioeconomics
of the shrimp fishery inthis area wasimplemented jointly by the Department of Fisheries, Malaysia,
and the Bay of Bengal Programme (BOBP). The project involved biological and socioeconomic
data collection for a period of one year.

The main objectives of this project were to analyze the relative performances of the different
shrimp fishing gear, assess their biosocioeconomics and suggest optimum levels of exploitation of
the resource. The findings of the project, it is hoped, will be useful in formulating future policy
guidelines and management measures with regard to the exploitation of the limited shrimp resources.
The methodologies used in this project will aso help to improve the capabilities of national staff
in future biosocioeconomic assessments.

The project, apart from carrying out biological analysis, aso took into consideration the
socioeconomics of the fishing community and of those involved in fishery-related activities. It is
hoped that this approach will enhance the perspective of fisheries managers while formulating
management policies.

Data-collection studies were carried out on the four major fishing gear types involved in harvesting
the shrimp resources in the area. These are trawis (TWL), pushnets (PN), trammelnets (TRN) and
bagnets (BN). All four fishing gear use mechanized vessels for fishing or transportation. TWL and
PN are active fishing gear, whereas the other two are passive. The overall fishing area is quite
limited in size, and so the different fishing gear for shrimp are interactive. All major fishing gear
operating in this area were, therefore, investigated to give an overall picture of the shrimp re-
sources off Kuala Sepetang.

A few large-size trawlers also operate in Kuala Sepetang, but these were not taken into account
for the purpose of biological data analysis as they mainly target finfish. These trawlers should be
regarded as ‘fish trawlers as distinct from ‘shrimp trawlers', athough the licenses issued to them
do not categorize them so. These vessels are licensed to fish away from the coast and beyond the
main shrimp fishing grounds. Landing of shrimp from these vessels canbe considered as inciden-
tal. Fisherfolk operating these boats were, however, included in the socioeconomic data-collection
to give a clearer picture of the fishing community.

Biological and socioeconomic data-collection, and part-processing of the collected data, was un-
dertaken by a field biologist, a field economist and two field data-collectors who were employed

specifically for this project. Their work was carried out under the guidance and supervision of staff
from the Department of Fisheries (DOF), Malaysia, and consultants from BOBP.

~US $ | = Ringilt Malaysia 2.50 appx.
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2. METHODOLOGY

2.1 Bioeconomic data-collection

Biological data collected from May 1992 to May 1993 included catch and species composition,
length-frequency data of selected shrimp species, and prices of the various commercial categories
of shrimp. Data were collected by sampling fishing vessels operating the different fishing gear.
Fishing effort with different fishing gear was estimated. These data were then used to estimate
production and revenue from the various fishing gear and the growth parameters of the selected
shrimp species. Subsequently, this information was utilized to assess the shrimp stocks in the area.
Details of the sampling procedures employed are given below.

CATCH AND SPECIES COMPOSITION DATA

Catch data were obtained from direct observations at landing centres as well as from records
maintained at these centres. Catch data from records were used for periods when direct observa
tions of the landings could not be made.

Shrimp catches landed by the vessels are usually sorted at sea into commercial categories. These
categories are based on size and/or species of the shrimp. There are, however, some variations
between categoriesfor different fishing gear. Species composition by weight for each fishing gear
was obtained by sampling these categories twice a month.

Apart from sampling the catches a the landing centres, species composition data were also
collected on board fishing vessels, particularly trawlers and pushnetters. This enabled data-collection
on by-catch not usually landed at the landing centres. By-catch of trammelnets are discarded at
sea, so samples for species composition studies were requested and obtained from the operators
of this gear. As operators of bagnets do not sort their catch at sea, species composition of the by-
catch from this gear was obtained at the sorting sites.

By-catch sampling commenced much later than for shrimp, and its production, during months when
data were not available, could only be estimated.

Prices of the various categories of shrimp and by-catch were obtained at the landing centres.

LENGTH-FREQUENCY DATA COLLECTION

Carapace length-frequency measurements of selected shrimp species were also carried out at the
same time. The main species selected were Banana shrimp (Penaeus merguiensis), Jinga shrimp
(Metapenaeus affinis), Yellow shrimp (Merapenaeus brevicornis), Rainbow shrimp (Parapeneopsis
scuiptilis) and Spear shrimp (Parapeneopsis hardwickii).

The selection of these species was based on their abundance and their importance to the overall
shrimp fishery in the study area. They are also representative of the major genera and sizes of
shrimp found in the area. Manpower and time constraints did not permit more species to be
investigated.

ESTIMATION OF FISHING EFFORT

Fishing effort with the various gear was obtained from interviews with the fishing gear-operators
and shrimp-collectors as well as from direct observations of the vessels engaged in fishing. Direct
observations of fishing effort using bagnets were not possible as this gear is operated off a small
fishing village on an island some distance from Kuala Sepetang. Effort, therefore, had to be
estimated based on interviews with the operators of this gear. Correct estimation of fishing effort
is very important, as monthly production figures for each species are dependent on it.

<< || @




2.2 Bioeconomic analysis

CATCH AND SPECIES COMPOSITION

Catch and species composition data were treated separately for each fishing gear due to the
differences in fishing efficiency of each gear and the different criteria used for sorting the shrimp
into various commercial categories.

Catch weights of each commercial shrimp category for each fishing gear type were pooled. The
average catch rates (kg/vessel/day or kg/bagnet/day) of the respective categories were then com-
puted. The values thus obtained were then multiplied by the estimated number of fishing vessels
or bagnet operators operating each day and the number of fishing days per month to give monthly
production of each shrimp category by gear.

The percentage composition by weight, of the sample, was used to estimate the composition by
weight of each species in a category for the catch from the sampled vessal.

The values obtained from al sampled vessels for each month were then pooled to calculate the
average percentage composition by weight of each species within each category. This was used
to obtain the monthly production of the species composition within each category for each fishing
gear.

The same procedure as mentioned above was also applied to the by-catch data of each gear to
provide estimates of the production of each species found in this category.

LENGTH-FREQUENCY

The sample length-frequencies for each category were raised to the catch of the boat sampled and
then raised to the total catch of the fleet at the centre.

The monthly length-frequency of each category caught by different fishing gear was again pooled
to give the overal length-frequency distribution of each selected species. Estimates of growth
parameters for each species are likely to be more accurate as the length-frequency data are
representative of the entire population of the species.

GROWTH PARAMETERS, POPULATION ANALYSIS AND
PREDICTIONS OF FUTURE YIELD AND VALUE

The monthly length-frequencies of each selected species were used to estimate their respective
growth parameters, i.e. K and L, by using the ELEFAN | programme of the Compleat ELEFAN
software package version 1.11.

The natural mortality (M) and fishing mortality (F) values for each species by gear and also for
al gear combined were estimated by using the ELEFAN Il programme. The same programme was
also used to estimate the lengths at capture, Lyyand L;;, and the recruitment patterns of the various

selected species.

Estimates of the population sizes of the selected species were obtained by applying the back
calculating method of the length-based Virtual Population Anaysis routine (VPA 11) in
ELEFAN III to the catch-at-length data of these species.

Relative yield per recruit (Y/R) estimations were obtained by using the knife-edge selection
method available in ELEFAN II. By applying the weighted price (RM/kg) of each species to their
respective yield per recruit values, estimates of relative revenue per recruit were made.
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Carfography. TT. Maps Madras-44

A length-based Thompson and Bell analysis was aso carried out for each fishing gear, using the
Length-based Fish Stock Assessment (LFSA) software package. This analysis was done to forecast
yield and revenue of the selected species for predicted changes in fishing effort, using inputs of
growth parameters, maximum fishing mortality for each species for each fishing gear, recruitment
size of each species for each fishing gear obtained from the individual VPA |1 analysis and prices
for each length class.

A comparison was aso carried out of the yield and revenue of Penaeus merguiensis caught by
trawlers alongside other fishing gear and if pushnets and bagnets were banned.

2.3 Socioeconomic data collection
Before conducting a socioeconomic survey, avillage profile study and aframe survey were carried
out to identify the general characteristics of the area and the types of households in it. Based on
their economic activities and ethnic groups, the area was geographically divided into three villages
(see Figure 1),

_ Kuala Sepetang,

Kampung Menteri; and

— Kuala Sangga.

Fig 1. Map of study area in Malaysia, showing the three villages
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A socioeconomic survey was conducted by sampling 21-26 per cent of the households in each
village. The total number of households in each village and the number of samples taken for the
survey are shown in Table 1

Table 1: Distribution of total and sample households and population by village

Sample Estimated total
population
Village Estimated Households Population Avg. no. of
total households persons per
(HH) No. % M F T HH M F T
Kuala Sepetaug 930 226 24 704 672 1376 6.1 2001 2769 5670
Kampung Menteri 200 42 21 139 138 217 6.6 662 658 1320
Kuala Sangga 50 13 26 48 43 91 7.0 185 165 350
Total/Overall 1180 281 24 891 853 1744 6.2 3748 3592 7340

The households in these villages were stratified according to their economic activities, viz.:
_ fishing;
fishery-related; and

_ nonfishery.
A household could have one or more of these income-generating activities.

Fishing households were again stratified according to the types of fishing gear and class of
fisherfolk, i.e. owner, crew.

A frame survey of the number of vessels and gear in the area was conducted and, based on this,
a stratified random sampling survey, covering every fishing gear involved in shrimp fisheries in
the area, was conducted from June 1992 to May 1993 to estimate

_ operational costs,

— the sharing system, and

— income to owner, skipper and crew.

Incomes from the four fishing gear involved in the shrimp fishery were estimated from monthly
production and recorded prices. Incomes from ‘fish trawlers were included to give a more com-
plete picture of income derived from fishing and the interaction among the various fisheries in the
area.
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3. BIOECONOMIC
FINDINGS

3. | Fishing effort

The estimted fishingeffort of
most gear was fairly consis-
tent throughout the study pe-
riod. It was observed that a
monthly average of 407 to 412
trawers, 108 to 112 pushnet
vessels and 99 to 102
trammelnet vessels operated
per day (Table 2). Each trawler
and trammelnet vessel was
operated 19 to 21 days a
month, while pushnet vessels
were operated 12 to 14 days
(Table 3). All fishing gear
were used year-round.

Bagnets, however, showed
Iwo distinct fishing seasons.
During the lean season from
April to September, fewer nets
were operated per day. Fish-
ing intensity was increased
from October to March, which
is the peak season. The aver-
age number of operations per
month also showed a similar
trend.

Table 4 shows the genera
characteristics of each of the
gear used for fishing shrinp.

Table 2: Estimated number of fishing vessels/bags
operating per day
Month TWL PN TRN BN
May ‘92 409 109 na na*
e ‘9
i o # ® 0B
August ' 92 412 110 100 260
Sept ember ‘92 409 108 99 260
October ‘92 407 109 99 532
November ‘92 410 111 101 532
Decenber ‘92 412 112 102 532
Janvary ‘93 412 112 102 532
February ‘93 412 112 102 532
March ‘93 407 109 102 532
il ‘93
R #® B B R
Mean 410 110 101 396

Table 3: Estimated number of days each gear operates

Month

May ‘92
June ‘92

July ‘92
August ‘92
September ‘92
October ‘92
November ‘92
December ‘92
January ‘93
February ‘93

Nt o3
May 93
Mean

WL

20
20
21
21
2

20
20
20
19
21

1
1
pal

20

PN

13
13
14
14
12
3
3
K}
3
13

1
1

14
13

TRN

na
20
21
A

21
20
20
20
19
21

%

20
2

BN

=
o

o B DO OO @O0 N B NDM

Table 4 General characteristics of the gear involved in the shrimp fisheries

Month

Codend mesh size
Outer panel mesh size
Inner panel mesh size
No. of nety/panels/bags per operation
Width of mouth opening
Height of panel
Length of panel
Fishing depth (range)
Duration of towing/soaking
time per operation
Number of operations per day
Duration for each trip
(inclusive of travelling time)

No. of crew members/vessel

Not available

=

TWL PN
25cm 2.5 tm
na na
na na
| unit [ unit
lum m
na na
na na
1517 m 23 m
3 hrs. 30 min
3 12
15 hrs. 9 hrs.
2 2
(6)

TRN

na*

50 c¢cm
25 ¢cm

10 panels

na
3m

100 m
6-8m

90 min

8 hrs.

BN

25¢cm
na
na
12 bags
7m
na
na
45 m

12 hrs.

na
lor2



3.2 Catch rates

The catch rateof the different gear are given imables5a-dand thefindings are discussedn the
following pages.
Table 5a Average catchrates of trawlers (kg/vessel/day)

Main species/fish groups May 92 Jun 92 July 92 Aug 92 Sep 92 Oct92 Nov 92 Dec 92 Jan 93 Feb 93 Mar 93 Apr93 May 93
Shrimp
J%“f Shiimp 1054 969 215 731 0.89 AW 373 2976 1182 449 866 8.17 904
Yellow Smp 504 1014 1595 1074 683 1524 3007 204 1007 577 1320 VAT v/}

Spear Shrimp 8.85 210 152 630 21.96 2899 925 460 2453 2450 24.49 2193 2292

Rainbow Shrimp 265 442 313 135 239 2.38 5.89 268 318 280 342 3.08 3.07

Banana Shrimp 05 291 265 160 077 246 342 141 17 194 346 3.05 3.03

Others 467 1345 485 7.8 116 006 017

Total shrimp 280 4181 4025 3554 3400 7016 62.36 50.49 5218 4950 5323 4937 49.28

By-catch

Cardinal fish 2003 1144 3077 582 385 458 024 783

Catfish 070 628 165 514 351 432 836 6.0!

Sole 599 352 3.08 342 444 527 787 783

Snails 22910 9591 85.36 7723 9078 3074 215!

Gohy 611 7.98 1077 6.20 1059 1002 1160

Croaker 1916 1150 527 59.26 538 453 1959 1567

Mud crab 8220 4087 148 342 508 262

Cuttlefish 6.11 347 310 2155 585 1777 1209

Anchovy (Th ) 1.9 6.04 534 582 17 1059 6.65

Others 29.66 1377 8.21 1282

Total by-catch 19077 22602 21006 18719  177.18 41998 9695 16271 21938 12427 17105 11456 7645

TOTAL 23157  267.83 25031 22273 21118 49014 15931 2132 27156 17377 22428 16393 12573
Table Sh. Average catch ratesof PN (kg/boat/day)

Shrim

Jinga sphnmp 701 885 750 274 426 294 282 1668 1436 1411 1721 1967 1959

Yellow  shrimp 1673 996 23.16 2110 2213 30.50 1655 1846 1980 1863 22 2209

Rainbow shrimp 7.24 416 274 329 6.95 6.20 4.63 439 411 372 2,34 4,60 411

Banana shrimp 1185 1493 2440 1870 8.37 849 37.22 901 558 550 6.44 617 628

Others 0.50 154 27! 020

Total shrimp 4333 39.34 4135 4009 4068 4036 7517 4663 0251 4313 44.68 52.71 52.07

By-catch

Glassfish 30.08 0.14 124 170 20! 635 397 587 7.88 9.3! 798

Halfbrak 2.10 144 966 12012 583 0.67 141 067 394 4,94 47

Puffers 065 0.86 569 889 99! 0.82 990 6.07 278 5.70 7.26

Ponyfish 2.90 191 711 1441 733 14 047 5.82 506 228

Scars 0.80 0.40 369 325 1.80 041 021 141 394 3.80

Croaker 6.38 383 2467 2068 1223 348 0,64

Anchovy (Th) 4,64 287 7.00 . . 2.28 2004 1273 1576 9.50

Mullet 0.94 0.48 307 301 2.1 0.38 119

Others 341 2388 3530 2.30 3.66

Tntal by-catch 5157 4640 51.82 3589 6213 6206 3505  28.10 32.49 057 3936 3553 19.95

TOTAL 9490 0574 99.17 0398 10281 10242 11022 7473 7500 7570 8404  88.24 72.02
Table 5¢. Average catch rateby TRN (kg/boat/day)

Shrim

Jinga sphnmp 1061 314 49 0.04 1.20 759 9.99 269 944 1197 1012 1636

Yellow shrimp 164 060 0.66 0.89 111 487 7.37 493 770 940 781

Rainbow shrimp 042 0.15 215 0.55 5.85

Banana shrimp 500 527 6.25 383 7.33 348 3.28 277 2.99 327 408 386

Total Shrimp 1725 951 055 6.91 10.19 2077 2064 20.39 2021 2464 2201 20.22

By-catch

Cardinalfish 0.85 245 49! 170 219 128 2.39 0.76 118 115 167

Anchovy 043 0.36 0.74 023 0.27 03! 0.64 09! 0.07 0.63 0.66

Sole 0.8 050 103 029 04! 0,34 0.69 030 0.35 0.26 0.30

Sea snall, 003 9.09 017 0.04 0.10 0.08 0.16 0.15 015 0.12 3.90

Croaker 432 1230 2443 850 9.74 519 1010 5.30 634 7.38 429

Must crab 001 0.05 012 903 0.07 005 0.09 006 036

Cuttlefish 013 0.32 051 012 0.14 03) 0.64 053 057 015

Anchovy St 0.66 187 371 1.06 139 085 182 129 154 082

Others 0.02 006 046 0.07 0.16 013 043 0.8

Total hp-catch 10.63 633 1800 35,62 12.43 1431 0.48 16.77 945 1119 1067 10.82

TOTAL 21.88 1584 2655 4253 2262 36.08 2912 3716 2966 3503 32.68 31.04
Table Sd. Average catch rate by BN (kg/bag/day)

Shrim

Jinga Ehrimp 0.161 0.330 0.787 0549 1051 0736 0900 1362 1568 1456 1.068 1472

Yellow shrimp 0.269 1460 0.080 1251 2789 4,974 2036 1867 2181 1658 3440073

Rainbow shrimp 0,074 0.390 0.244 0.400 1203 0.944 0.55! 0073 0.101

Banana shtimp 0.442 0.450 0406 0.333 0.69 0,814 0675 0690 0050 0629 0.550 0515

Others 0423 0.095 0.086 0870 0207

Total shrimp 1.369 2125 2413 2533 6.609 7675 4162 3992 4700 3743 2.962 2.860

By-catch

Sergestid_shrimp 0.086 0.009 0.54! 0573 1075 0.647 0.725 0.935 0514

Cardinalfish 0023 0.448 0.227 0.163 0.045 0.035 0.062 0.094 0077

Catfish 0,014 0.002 026! 0.152 0014 0011 0,049 0.862 0111 0.146

Goby 0.028 0093 0.969 1088 0.474 0672 0.206 0.326 0.099 0.087 0.137

Ponyfish 0.012 0.009 - - . 0.27! 0.399 0.149 0130 0.192

Squid 0.103 0.100 0.5 0.260 0.161 0362 0.449 0.686 0.198 0.074

Croaker 0053 0307 235! 1302 0.696 0.442 0475 0109 0.039

Scorpionfish 00004 0.016 0.079 0.053 0.03! 0.068

Cattlefish 0.024 102 0.634 0412 0130 0138 0.166 0202

Anchovy (St) 00299 0.102 0.151 1567 0.760 0.045 0.167 0.090 0.339 0.253 0.262

Anchovy (Th.) 0.041 0295 0.189 0.379 0602 0.337 0.835 0.216 0.083

Goatflah 0.095 0027 0.053 0.040 0.036 0,024

Others 0,074 0409 0.068 0.361 0.712 0,079 0.145 0.347 0.165 0644

Total by-catch 0554 na 2413 0.801 7309 4769 4.084 3376 3.743 2586 1979 1972

TOTAL 1.923 2725 4026 3334 13998 12444 8246  7.368 8443 6329 4941 4832
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Fig 2. Average catch rates of selected species by TWL

CPUE (kohoat'day)

——— Banana shrimp

m——— Jinga shrimp

= Yellow shrimp
= = - Rainbow shrimp
Spear shrimp

TRAWLS (TWL)

The overall average cat ch rates (kg/vessel/
day), i.e combining shrinp and by-catch,
ranged front 126to 490. However, innost
months, the catch rates were 210-280. The
hi ghest value was obtained in October
1992, while the lowest was in May 1993.
Thetrendshown by t he aver age cat chrates
of shrinp (kg/vessel/day) is quite sinilar
to that of the overall average catch rates.
The average catch rates of shrinp were
between 33 and 70 kg/vessel/day
(Table 5a). The peak in shrimp catch rates
was alsoin October 1992, whilethelowest
val ue was recorded in May 1992.

Twel ve species of penaeid shrinps were
caught throughout the study period. How
ever, only five species were consistently
present every month andthey shared quite
different trendsin theiraveragecat chrates.
(Tabl e 5a). These five species were those
that had been chosen for | engt h-frequency
studi es.

Banana shrinp catch rate peaked in July
1992, November 1992 and March 1993
(Figure 2). The catch rates remain rela--
tivelv highalter the third peak. Although
there appear tohe fluctuations inthecatch
rates between months, the range o these
were quitenarrow, i.e between 1.1 and3.5
kgl vessel /day, excluding the exception-
aly low month of September 1992.

Jinga shrimp showed two peaks in catch
rates, i.e. in Cctober and Decenber 1992
(Figure 2). There may have been sanpl i ng
errors in the month of November 1992, in
which case the peak season woul d be
Cct ober to January.

Yellow shrimp exhibited one major peak
in November 1992 (Figure 2). There also
appear tobe two ni nor peaks, inJuly 1992
and March 1993.

Rai nbowshri np showedt wo nai n peri ods
when this species was more available to
the trawers, i.e in June 1992 and Novem
ber 1992 (Figure 2). The catch rates for
nost of the other months were quite con-
sistent.

Spear shrinp the smallest-sized species
ani ong t he five selected, showed adistinct
peak incatch ratesinOctober 1992 (Figure
2). Thecatch rates gradual ly dropped until
Decenber 1992 before i ncreasing in Janu-
ary 1993. Subsequently, the catch rates
remained relatively high until the end of
the data-collection phase of the project.



PUSHNET (PN) Fig 3. Average catch rates of selected species by PN

The combined shrimp and by-catch
catch rates (kg/vessel/day) ranged from

72 to 103 (Table Sh). They were quite 42—+ —— Banana shrimp

consistent throughout the study period, 41~ e Jinga shrimp

although there appeared to be a peak a0 . Yellow shrimp

from September to November 1992. _ )
38—+ = — - Rainbow shrimp
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aso quite consistent, with most months 37

having 40-50 kg/vessel/day. A peak 36
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recorded in November 1992, which 34

greatly contributed to the high com-

bined catch rate for that month 334

(Table Sh). 32—
31

Eight penaeid shrimp species were 30 -

caught by the pushnets. Four of the 29

selected species were generally present 23:]

every month (Table Sh). Spear shrimp

were present only in June 1992. 27 A
26 .

Banana shrimp showed two distinct 25 ]

peaks in their average catch rates, 24—

i.,e. in July and November 1992 23 |

(Figure 3). The average catch rates 25

from December 1992 to May 1993
were relatively much lower.
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The catch rates of Jinga shrimp also
showed a peak in July 1992 (Figure
3). The catch rate dropped and re-
mained at a lower level up to Novem-

CPUE (kgboatiday)
-
|

ber 1992, before showing a big in- ade I
crease in December. The catch rates 15
subsequently remained at a relatively 14—
high level until the end of the data- 13
collection period. 12

Yellow shrimp catch rates showed a

peak in November 1992 (Figure 3). 10
The catch rates for most of the other 9
months were generally quite consis- B —|
tent. I 7

[

The catch rate of Rainbow shrimp was

relatively high a the start of data- 57
collection, which was in May 1992 4
(Figure 3). It then showed a rapid 34
decrease before again peaking in Sep- 2]
tember 1992. Subsequently, the catch -
rates showed a generaly declining 0
trend.
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Fig 4. Average catch rates of selected species by TAN
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TRAMMELNET (TRN)

Being a selective gear, the combined
average catch rates of trammelnets were
considerably lower than the two gear
mentioned earlier. They ranged from
16-43 kg/vessel/day (Table s. The
highest catch rate recorded was in Sep-
tember 1992, when by-catch formed the
bulk of the landings.

The average catch rates of shrimp
dropped from June to September 1992
before increasing again. From Novem-
ber 1992 until the end of data-collec-
tion, the average rates were generally
20-22 kg/vessdl/ day (Table 5c). Only
four species of penaeid shrimp were
landed by this gear and they were al
selected species. Spear shrimp was
again not landed (Table 5c¢).

Among the four species caught, Rain-
bow shrimp was found only from July
to November 1992 (Figure 4).

Banana shrimp catch rates were rela
tively higher between June and Octo-
ber 1992, except in September when
the catch rate dropped to 3.8 kg/vessel/
day (Figure 4). Similar figures were
obtained for the other months when data
were available.

The catch rates of Jinga shrimp showed
a gradual decline from June to Septem-
ber 1992 before showing an increasing
trend until January 1993 (Figure 4). The
catch rates for subsequent months were
generaly consistently high.

Yellow shrimphad low catch rates from
June to October 1992 before showing
an increase (Figure 4). The catch rates
from November 1992 were much higher
than the earlier period.

Rainbow shrimp were found for only
five months. The catch rates were gen-
eraly low from July to October before
increasing sharply in November 1992
(Figure 4). Surprisingly, this species was
not present in the catches in subsequent
months.



BAGNET (BN)

The combined average catch rates of
this gear ranged from 2 to 14 kg/bag/
day (Table 5d). The catch rates gradu-
aly increased from June 1992 before
peaking in October and November that
year. The catch rates then gradually de-
creased until the end of data-collection.

The catch rates of shrimp exhibit a
similar trend to that shown by the com-
bined catch rates. Eight species of
penaeid shrimps were caught by this
gear. However, only Banana shrimp,
Jinga shrimp and Yellow shrimp were
consistently found in the catches
(Table sd).

Banana shrimp appeared to be more
abundant in bagnets from October 1992
to May 1993 (Figure 5). Although
present inthe earlier months, their catch
rates were relatively less.

The catch rates of Jinga shrimp showed
a gradually increasing trend from June
1992 to February 1993 before they
declined dlightly (Figure 5).

Yellow shrimp showed an increasing
trend in catch rates from August to
November 1992 before showing a sharp
drop in December (Figure 5). The catch
rates showed a slow declining trend in
subsequent months.

The catch rates of Rainbow shrimp
peaked in October 1992 and then
showed a declining trend until January
1993 (Figure 5). This species was not
found in the bagnet catches from March
1993 until the end of data-collection.

The different trends in catch rates by
different gear for certain species may
be due to the different migration pat-
terns of these species as they grow.

=

Fig 5. Average catch rates of
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Fig 6. Species composition of
penaeid shrimp landings by gear
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3.3 Species composition

Although the different fishing gear caught
similar types of shrimp, the percentage
compositions by weight of this catch were quite
different.

The most abundant shrimp speciesin TWL was

Spear shrimp. The TWL catch of this species
made up amost 35 per cent of the total shrimp

catch by weight (Figure 6a).

Yellow shrimp, with a little over 42 per cent of

the total shrimp catch, was the most dominant
species for PN (Figure 6b). Spear shrimp, which
was the most dominant species in the TWL,
was practically nonexistent in the pushnet catch.

Only four species formed the bulk of TRN
catches and the most dominant was Jinga
shrimp, which formed amost 47 per cent of
the total shrimp catch (Figure 6c).

The largest part of the BN shrimp catch was
Yellow shrimp with 46 per cent (Figure 6d).

The differences in the species composition by
weight when using different fishing gear are
indicative, by and large, of the different areas
in which these gear operate, athough there is
some overlap. TWL, PN and BN have similar
codend mesh sizes and, should they operate in
the same areas, their respective species compo-
sitions would be very similar. While PN and
BN have strong similarities in their shrimp
species composition, these were quite different
from the percentage composition in the TWL
fishery, particularly when it came to Spear
shrimp. The different species composition pat-
tern shown by TRN can be attributed to the
more selective nature of this gear, apart from
differences in fishing grounds. One of the com-
mon features found in all the gear was that the
genus Metapenaeus formed the bulk of their
respective catches.



3.4 Production and revenue

Since the fishing effort using different gear was fairly uniform throughout the study period,
production trends are a reflection of their respective catch rates. Tota production, revenue and
numbers caught for each fishing gear are given in Table 6.

Table 6: Total production and revenue of selected species by gear type

Species TWL PN TRV BN
Banana shrimp

Production (t) 232 21 105 5

Numbers caught 28,665,390 53,961,629 5,569,790 1,665,059

Revenue (RM) 3,871,816 1,736,008 1,904,654 62,186
Jinga shrimp

Production (t) 1,143 169 193 8

Numbers caught 311,245,741 55,967,509 20,251,658 3,336,075

Revenue (RM) 6,434,325 909,719 1,516,198 56,571
Yellow shrimp

Production (t) 1,288 356 97 14

Numbers caught 327,822,234 137,737,714 9,136,848 6,983,986

Revenue (RM) 7,825,278 1,134,612 757,055 94,968
Rainbow shrimp

Production (t) 317 (27 19 3

Numbers caught 69,591,695 17,936,914 1,890,222 568,671

Revenue (RM) 1,635,340 255,142 147,753 14,753
Spear shrimp

Production (t) 1786 0.8 . 0.7

Revenue (RM) 2,985,898 223 . 790

Appendi ces 1-1V (a and b) give details of monthly production and revenue of TWL, PN, TRN, BN
for shrinmp, finfish and by-catch. It should be noted that revenue figures for finfish and by-catch
are only estimates, as not al catch is sold.

Figures 7a-d, on the next page, show specieswise production of each fishing gear by numbers,
weight and revenue. The figures are accompanied by the points to note for four of the selected
Species.
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BANANA SHRIMP

The three most significant
fishing gearare TWL, PN and
TRN. The TWL catch is about
the sameas the PNcatchesin
terms of weight, but PN cap
ture larger numbers,indicat
ing smallersizes.Though the
total revenue from this spe
cies is thehighest for TWL
(RM 48 million), TRN catches
have the best pricelkg due to
the larger size of shrimp
caught by this gear.

JINGA SHRIMP

TWL is the magor harvester
of this species in terms of
production by numbers,
weight and revenue. TRNro-
ducesmore thanPN.

YELLOW SHRIMP

TWL again accountsfor a
major portion of production
and value. TRNproducedess
than PN.

RAINBOW SHRIMP

Similar trends as Yellow
shrimp.

The high productionby TWL

can be attributed to the rela
tively largesize of thetrawler

fleet and the higher catch

rates. The high catch ofBa

nanashrimp post-larvagPL)

by PN is due to the fact that
this gearis operatedin the

mangroves and nearshore,
which is the habitat fojuve-

niles. TRN, though ranking
third in respecf production,
gets the besprice/animablue

to the relatively larger size of

the animal.

=

Fig 7. Production (weight & number) and revenue from

various oear for selected species
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3.5 Sze composition

Size distribution of the five selected species differs with each fishing gear (Figures 8 to 12). Mid
carapace-length is used as a measure of size. The main findings are:

BANANA SHRIMP

Length at first capture is about 8 mmfor PN and BN, 18nmmfor TWL and about 20 mm for TRN

(Figure 8). The modal lengths for TRN and TWL are about 32 mm and 25 mm respectively.
Shrimp of lengths between 20 and 24 mm are caught by al gear.

Fig 8. Catch at length by different gear for Banana shrimp

————
3500 a) Trawler {TWL)
3000
2 2500
[ =]
2000~
g 1500
-
o 1000
g
- so0-
L S S D R T T T T
D45 085 1.25 1.65 205 245 285 325 3.85 405 4.45 (-1
Midiength (cm)
b) Pushnet (PN}
G =
S s
=
=z 4—
-
g
& 3=
b= |
o
w
i
[ - T ——— e — —_—— T I I T 1 T T
045 DBS 125 165 205 245 285 EFC) 365 4.05 445 4 B5
Midlength {cm}
700 =
c) Trammelnet (TRN)
60D
S e
g 500
X400
Fry
& 30
o)
=
g 0
= 100 =
S A R T | T T T T
0.ag ol Y L] 165 208 245 285 128 165 405 445 485
Midiength {om)
178
d) Bagnet [BN)
~ 150
(=]
(=]
E' 125
x
E
.
o
g
a
& &0
[T
25
g -1 1 1 I | T T
045 085 125 165 205 245 285 335 465 405 4.45 4.85
Midiength (cm) e

<< I (15)



JNGA SHRIMP

TWL, PN and BN first capture this species at about 10 mm though a few smaller ones are caught
by BN (Figure 9). It is interesting to note that while PN, TRN and BN display similar modes of
about 20 mm, the value is much less for TWL (13 mm).

Fig 9. Catch at length by different gear for Jinga shrimp
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YELLOW SHRIMP

BN catches this shrimp from lengths as low as 5 mm, though the modal Iength is about 16 nmm
(Figure 10). TWL catches vary in lengths from 8 to 28 mm, PN catches from 10 to 24 mm with
a nodal length of 15 mm and TRN catches the larger animals from 15 to 30 nmm

Fig 10. Catch at length by different gear for Yellow shrimp
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RAINBOW SHRIMP

This species occurs in smaller numbers than the others in the catch of dl the fishing gear studied.

The many peaks in Figure 11 may be due to sampling errors which were magnified in the process

of raising the values to the total catch. Length at first capture is about 10 mmfor TWL, PN and

BN, with maximum lengths upto about 30 mm. TRN, as may be expected, catches the larger sizes
upto 42 mm.

Fig 11. Catch at length by different gear for Rainbow shrimp
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SPEAR SHRIMP

This speciesoccurs mainlyin TWL catcheswith a length at first captureof about2 mm, a modal
length of 9 mm andsizeablequantitiesupto22 mm (Figure 12).

3.6 Growth parameters Fig 12. Catch at length from sampled trawlers

and recruitment for Spear shrimp

pattern 2o—|

The growth parametersf the
selected speciesvere deter
mined using the ELEFAN |
programme of the Compleat
ELEFAN software package.
The pooled catch-at-length
data from all the gear were
used in theanalysis.

I.I_Il

Freguency (x 1000)
T

As evident from earlier dis
cussions the differentfishing
gear wereexploiting the same _ _
stocks of shrimp. In some 020 040 060 080 100 120 140 180 160 200 220
casesthese gear werharvest Midlength (cm)

ing different life-stagesof the o

same species.By pooling the catch-at-length datérom these gear,a wider rangeof sizes
was obtainedthusgiving betterestimatesof growth parametersTable7 summarizesheseparam
etersand theestimatedtime of spawning of the different cohortsof each species. Th&ble also
includes natural andfishing mortalities (M and F), exploitation rates (E) and meanlengths at
capture (L, and L) which were based on the growth parameters of the cohort with the higher
goodness-of-fit index (Rn) of the selected species. The exception to this was Spear shrimp, where

the cohort with the lower Rn was used, as this cohort exhibited a better recruitment pattern,
probably because of the differences in the strength of the two cohorts.

Table 7. Crowth parameters (La & K), natural mortality (M) and estimated spawning period of selected species
based on pooled data of all gear and fishing mortalities (F), mean length at 05 (L) and  0.75 (L,;) and probability
of capture and exploitation rates (E), according to gear types

Cohort | Cohort 2 Gear ripe:  TWL PN TRN BN All gear
Banana shrimp F 2.520 0.829 1.746 8.867 2.500
La 5 480 5.500 E 0.527 0.268 0.436 0797 0.525
K 0.670 0.900 Lso 2.307 1.348 2.798 2122 2.154
Rn 0180 0.109 Log 2.498 1548 3.011 2.289 2,505
M 2 263 Lc/La 0.421 0.246 0.511 0 387 0.393
M/K 3,378 Mean F 1.332 1.323 0 576 0.994 0.389
Spawning January October Mean E 0370 0.369 0203 0.305 0.147
Jinga shrimp F 1914 8,363 0 972 4.618 3.386
La 4 520 4.560 E 0.398 0743 0.251 0615 0.539
K 0.900 0900 Lo 1 959 2.008 1.847 1.889 1.844
RN 0.217 0.138 L. 2172 2.185 2.013 2003 2.034
M 2 896 Le/Ca 0433 8444 0409 0.418 0408
NI/K 3.218 Mean F 3133 2.274 1.326 2350 1 055
Spawning January July Mean E 0.520 0,440 0.314 0.448 0.267
Yellow shrimp F 1.524 1.782 1 445 2.386 2396
La 3.300 3.240 E 0.356 0,393 0.344 0.464 0.465
K 0.730 0.660 Leo 1.536 1.316 2029 1462 1.935
Rn 0.106 0.103 Lys 1.702 1,471 2.206 1632 2113
M 2757 Lc/La 0.465 0399 0615 0.443 0.586
M/K 3.777 Mean F 0904 1.361 1.074 1.095 0,393
Spawning November July Mean E 0247 0.331 0.280 0284 0 125
Rainbow  shrimp F 2.255 0.837 3.495 1.933
La 5.160 5.090 E 0.456 0,237 0565 0.418
K 0.850 0.820 Lso 1.753 1,570 3670 1.804
Rn 0.158 0.150 L 1.913 1.747 3843 2.119
M 2,689 Lc/La 0340 0,304 0.711 0.350
M/K 3.164 Mean F | 224 1,082 1.385 0.966
Spawning March October Mean E 0313 0.287 0.340 0,264
Spear shrimp F 0.735
La 2.350 2470 E 0203
K 0.655 0690 Lso 1731
Rn 0.179 0.165 Ly 1.829
M 2881 Lc/La 0.737
M/K 4,398 Mean F 0.701
Spawning January September Mean E 0.196
Note: F & E obtained from calth curve routine in ELEFAN Il Mean F & Mean E obtained from VPA Il routine n ELEFAN Il Rn (goodness-of-fit index) = =107 110
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Analysis of the length-frequency data of the selected species indicated two recruitments per year
for each selected species. This implied two peak spawning seasons in ayear, which is quite normal
for penaeid shrimp in tropical waters.

By extrapolating the growth curves suggested by ELEFAN I, the two peak spawning seasons of
each species was estimated (Table 7). There appeared to be some dlight differences in the growth
parameters of the different cohorts of the same species when the best growth curves were obtained.
This may be due to sampling errors or the pooling of male and female shrimp data. There is also
apossibility that the differences are valid and are due to environmental factors which may affect
the growth of these shrimp.

3.7 Population sizes and fishing mortalities

The results obtained from the VPA |l analysis are summarized in Table 8, which shows the
estimated population at the size of entry into a fishery, the size at entry and the total catch by each
gear of the selected species (except for Spear shrimp). In some species, the analysis of the pooled
data gave a carapace-length at entry into a fishery which was different from that for the first gear
to recruit these shrimp. This may be due to different length-intervals being used in the separate
analysis.

Table 8: Estimated population (numbers x 106) at size of entry (carapace-length, cm)
into the different fisheries and the total catch (numbers x 106)

Gear: TWL PN TRN BN All fisheries

Species combined
Banana shrimp

Carapace-length 1.8 1.0 1.8 0.5 0.4

Population 1,427,634 296,309 163,108 427,975 4,591,930

Total catch 528,842 109,312 33,107 130,580 673,589
Jinga shrimp

Carapace-1 ength 0.8 1.0 1.4 0.8 0.8

Population 4,398,178 4,015,133 269,494 524,194 4,977,210

Total catch 2,285,396 1,765,866 84,627 234,814 1,329,109
Yellow shrimp

Carapace-length 038 10 13 04 04

Population 11,261,3%4 8,055,947 525,994 1,958,130 20,601,995

Total catch 2,780,565 2,662,887 147,475 556,786 2,568,581
Rainbow shrimp

Carapace-length 11 10 20 1.0

Population 2,601,860 295,390 1,339 2,949,140

Total catch 813,885 84,766 455 779,399

The fishing mortalities and the exploitation rate which were obtained from the catch curve of

ELEFAN Il, and the mean F and mean E, which were obtained from VPA |l of the ELEFAN III
programme, are to be found in Table 7.

Brief discussions on each of the selected species, regarding their respective population sizes and
fishing mortalities, are presented in the pages that follow. Spear shrimp is not discussed as this
species was not caught in three of the gear exploiting the shrimp resources in this area.

It should be noted that the analysis assumes the natural mortality of each species to be constant
throughout the different length classes.

<< |I (20)




BANANA SHRIMP

The VPA analysis of the pooled dataof this species indicated a population size of about 4.6 x 10%
at a carapace length of 4-5 mm (see Figure 13), which was the size of entry into BN. Catches were
small and the fishing mortality was quite low among the smaller-sized shrimp. For carapace-
lengths of about 13 mm, F was 0.2 although the shrimp of this species started to be recruited into
the PN fishery at 10 mm carapace-length. When these shrimp reached carapace-lengths of
18-20 mm, a which size they started to be recruited into the TWL and TRN fishery, their
population size was estimated to be 1.45 x 10" which was 31.5 per cent of the initial population.
F a this size class, when al gear were exploiting the species, was estimated to be about 0.7.

Fig 13. Length-structured Virtual Population Analysis
of Banana shrimp
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JNGA SHRIMP

The popul ation size of this species at 8 nm carapace-length was estimted to be 4.98 x 10%.
(Figure 14). At this size, these shrimp started to he recruited by TWL and BN, athough the catch
and, consequently, the fishing nortality were very low. PN began to recruit these shrimp at
carapace-lengths of 10-11 mm. At this stage, F was till very low, i.e. about 0.01. There appeared
to be a big increase in Fto 1.2 when these shrimp attained carapace-lengths of 12-13 mm. When
the fourth gear, i.e. the TRN, began to exploit this species a& around 14-15 mm carapace-length,
F was estimated to be approximately | .4. At this size, the population size of the species was
estimated to be 2.5 x 10% which is 50 per cent of the initial population.

Fig 14. Length-structured Virtual Population Analysis
of Jinga shrimp
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YELLOW SHRIMP

The population of this species at the carapace-length class of 4-5 mm was estimated to be
20.6 x 10 (Figure 15). This was the size of first entry into BN, the first gear to exploit these
shrimp. The fishing mortality at this length was estimated to be .0001 and, thus, the catch here
was very low. TWL, the second gear to catch these shrimp, began to recruit them at a carapace-
length class of 8-9 mm. Here, too, the catch was very low, with F estimated at 0.01. The third
gear to catch this species was PN at the carapace-length class of 10-11 mm. F here was estimated
at 0.3, while the population at this length class was estimated at about 855 x 10% or
41.5 per cent of the starting population at the size of first entry into a fishery. TRN, the last gear
to exploit these shrimp, did so at the carapace-length class of 13-14 mm. At this size, F was
estimated to be 1.0, while the population was estimated at around 4.57 x 10% which was
22 per cent of the population size at 4-5 mm and 53.5 per cent of the population at the carapace-
length class of first entry into PN.

Fig 15. Length-structured Virtual Population Analysis
of Yellow shrimp
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RAINBOW SHRIMP

The smallest size at which this species was caught was about 10 mm carapace-length and the
population at that size was estimated at 2.95 x 10" (see Figure 16). Although these shrimp were
aso found in the BN catches, the quantity was estimated to be very small and did not exhibit a
reasonably good length-frequency distribution. Thus, BN was not considered in the analysis of this
species. The first gear to actively exploit this species was PN and it did so at the carapace-length
mentioned above. The fishing mortality at this stage was estimated at 0.002. The second gear was
the TWL, which started to recruit these shrimp at a slightly larger size, i.e. a 11-12mm carapace-
length. The population at this size was estimated at 2.73 x 10” and F, at .02, was still very low.
The last gear to recruit these shrimp was the TRN a 20-21 mm carapace-length. By then, the
population size was estimated at about 1.08 x 10%, or 36.7 per cent of the population at first entry
into a fishery. At this stage, F appeared to have increased greatly, to 2.9.

Fig 16. Length-structured Virtual Population Analysis
of Rainbow shrimp
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3.8 Relative yield, revenue and biomass per recruit analysis

This analysis was done to compare the differences in the relative yield/recruit (Y/R) and revenue/
recruit (V/R) of the selected species by using the various gear (see Figures 17 to 20 in the pages
that follow). The analysis gives an indication of the gain or loss by using a particular gear. The
exploitation rates at the maximum relative yield per recruit and at 50 per cent of unexploited
biomass are give in Table 9.

Table 9: Exploitation rates, E, for maximum yield per recruit (Y/R) and at 50% residual
biomass for selected species by gear

Gear: TWL PN TRN BN

Species
Banana shrimp

E a maximum Y/R 0.860 0.528 1.000 0.778

E a 50% of unexploited biomass 0.354 0.261 0.360 0.306
Jinga shrimp

E a maximum Y/R 0.863 0.892 0.806 0.826

E a 50% of unexploited biomass 0.356 0.360 0.302 0.351
Yellow shrimp

E a maximum Y/R 1.000 0.868 1.000 1.000

E a 50% of unexploited biomass 0.375 0.351 0.423 0.367
Rainbow shrimp

E a maximum Y/R 0.661 0.601 1.000

E a 50% of unexploited biomass 0.320 0.307 0.405
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BANANA SHRIMP

Among the four gear that ex-
ploit this species, PN appears
to have the lowest value of
exploitation rate at maximum
Y/R (0.53) (see Figure 17a).
It aso has the lowest maxi-
mum Y/R. This may indicate
that the gear isrelatively more
damaging to this species when
compared to the other gear.

The most efficient gear in
terms of conservation of this
species appears to be TRN, as
the exploitation rate at maxi-
mum Y/R for this gear is 1.0,
which is typical for such a
highly selective gear. Follow-
ing TRN are the TWL and
BN. The exploitation rates of
both- TRN and TWL, at
50 per cent of the unexploited
biomass, ae aso very
similar.

When relative revenues/recruit
(V/IR) are considered, PN
again reaches the optimum
exploitation rate earlier than
the other gear, and a a much
lower maximum V/R
(Figure I7b). BN appears to
have the next lowest maxi-
mum Y/R and is followed by
TWL and TRN, the latter
showing that it yields the best
value for this species.

=

Fig 17. Relative yield per recruit and revenue per recruit
for Banana shrimp
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JINGA SHRIMP

There appears to be very small
differences among the values
of the exploitation rates at
maximum Y/R for al four
gear (Figure 183). The same
is true when the exploitation
rates a 50 per cent
unexploited biomass are con-
sidered. This may imply that
al four gear have more or less
the same effect on the conser-
vation of this species.

However, it appears that TRN
has the best maximum V/R
among al four gear, followed
by BN, TWL and PN
(Figure 18b). The V/R curve
for BN may be misleading, as
the weighted average price
(RM/kg) of this species may
have been overestimated by
including inthe calculation the
higher revenue from dried
shrimp of this species.

=

Fig 18. Relative yield per recruit and revenue per recruit

_ for Jinga shrimp
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YELLOW SHRIMP

Once again, PN reaches the
optimum exploitation rate ear-
lier than the other gear (Fig-
ure 19a), implying that this
gear is the least efficient in
terms of conservation of this
species. The analysis for this
species also showed that each
of the other three gear have
an optimum exploitation rate
of 10, implying that a the
maximum Y/R, fishing mor-
tality, F, is equa to tota
mortality, Z. Thus, for com-
parison purposes, the Y/R at
the exploitation rate of 0.5 was
considered for these three
gear. It appears that at this
level of exploitation, BN gives
the best V/R, followed by
TWL and TRN. However,
TRN has the highest valuefor
exploitation rateat 50 per cent
of the unexploited biomass,
which may suggest that this
gear is the least damaging to
this species.

=

for Yellow shrimp

Fig 19. Relative yield per recruit and revenue per recruit
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RAINBOW SHRIMP

The Y/R of TWL and PN for
this species appearsto be very
similar up to a level of ex-
ploitation of approximately
0.4 (Figure 208). The optimum
exploitation rate for PN is 0.6,
while that for TWL is dlightly
higher at 0.66. TWL appears
to have a slightly higher maxi-
mum Y/R than PN. TRN again
reaches maximum Y/R at the
maximum exploitation rate.
The exploitation rate at
50 per cent of the unexploited
biomass toois higher than for
the other two gear.

PN appears to have the low-
est optimum exploitation rate
for maximum V/R and its
maximum V/R is aso lower
than the other two gear (Fig-
ure 20b). TWL has a lower
optimum exploitation rate than
TRN, but a higher maximum
V/R. When the V/R & 0.5
exploitation rate is compared,
TWL has the highest V/R,
followed by TRN, which, in
turn, is closely followed by
PN.

=

Fig 20. Relative yield per recruit and revenue per recruit

for Rainbow shrimp
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3.9 Thompson and Bell analysisfor long-term forecast

Figure 21 (on facing page) shows the results of the mixed species analysis of the individual gear.
In these analyses, Banana shrimp, Jinga shrimp and Yellow shrimp were common in all gear.

Rainbow shrimp was included in the analysis of al gear except BN, as the catch of this species
in this gear was quite negligible. Spear shrimp was included in the analysis of TWL. It should be
noted that the results given by these analyses are relative and not absolute.

The analysis for TWL indicates that the present level of fishing effort, i.e. where the fishing
mortality factor, X, is equal to 1.0, is still below that giving the maximum sustainable yield
(MSY), at which X = 55. It suggests that it is possible to increase the present level of exploitation.
Similarly, the analysis suggests that the present level of effort by TWL is still below the optimum
effort for the maximum sustainable economic yield (MSE), which is at X = 2.0. The residua
biomass at the level of optimum fishing mortality factor, i.e. a maximum yield, is 35 per cent,
which indicates that there is no serious risk of residual overfishing. However, the economic yield
a MSY will be reduced by about 9 per cent.

The optimum level of fishing effort for PN is estimated to be 3.5 times that of the present effort.
Thus,it appears that thereis still scopefor increasing the present effort. However, in terms of MSE,
the present rate of fishing mortality is closer to that of the optimum level, a X = 18. This is
probably due to this gear catching a lot of smaller-sized shrimp, whose values are low, especialy
when compared to older and bigger specimens. The residual biomass when the fishing mortality
factor is a the optimum level is 26 per cent, which is about the percentage generally considered
the minimum residual biomass required for replenishment of penaeid shrimp stocks. The value at
this level of fishing mortality factor will, however, drop by about eight per cent.

It appears that the present level of the TRN fishing effort is still far below that of the optimum
level for MSY, a X = 10.25, and for MSE, a X = 6.7. Thisis probably due to the high selectivity
of this gear, which catches large-sized and more valuable shrimp, especialy when compared to PN.
The residua biomass at optimum fishing effort is 25 per cent. As mentioned earlier, this isjust
about the required minimum percentage. However, the declinein value at this level is very small,
i.e. approximately 0.5 per cent.

The present effort of BN is till below the optimum level for MSY a X = 2.75. However, the

optimum effort for MSE has aready been reached. The residual biomass at the optimum fishing
mortality factor is 31.4 per cent, while the value at this level will be decreased by eight per cent.

TRN and PN show relatively lower residual biomass than TWL and BN. In the case of PN, this
is probably due to the large amount of smaller-sized shrimp being caught by this gear. For TRN,
the relatively lower residual biomass is probably due to the reduction of the population by natural
causes during the long period of growth prior to recruitment by this gear which catches larger-sized
shrimp.

To demonstrate by example, the effects of interactive fishing upon the same shrimp stock but at
different life stages, an analysis was also carried out to study the effect on the TWL catch of
Bananashrimp IF PN and BN were not allowed to exploit this species. TWL was selected for this
analysis because it is by far the most numerous fishing gear in this area and, thus, contributes the
largest component of the total fishing effort. Banana shrimp was selected for this analysis because
this species has the highest average price among the main species caught by TWL. The elimination
of BN and PN was considered because these gear start to exploit this species at a much smaller
size when compared to TWL. Besides, PN is also an illegal gear. Jinga shrimp, Yellow shrimp and
Rainbow shrimp were not included in this analysis because TWL starts to recruit these species at
similar or smaller sizes than PN.

<< |I (30)




Fig 21. Thompson and Bell long-term forecast for combined selected species

with all four gear operating
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The result of this analysis
(Figure 22) shows that both
MSY and MSE for this spe:
cies caught by TWL increase
by 20 per cent when PN and
BN are not operating, while
having a higher residual bio-
mass.

4. ECONOMICS OF
SHRIMP FISHING

4.1 Costs and earnings

The monthly costs and
earnings for the various types
of gear are shown in Appen-
dices I-1IV. Generdly, it
appears that al the fishing
gear studied are profitable
throughout the year, even af-
ter taking into account fixed
costs. Although al of them
give positive net earnings
throughout the year, certain
months do exhibit a better
performance than others.

The annua costs and earnings
of the various gear aredetailed
in Figure 23. TWL yields the
highest net annual earnings
(RM 19,750), while BN yields
the lowest (RM 5,445). Rev-
enue from by-catch has been
included in the calculation of
earnings for TWL, even
though some shrimp trawl
fishermen discard their by-
catch at sea. However, even
if revenue of by-catch is ex-
cluded from the calculation,
TWL is still profitable
yielding positive net annua
earnings.

To compare the economic
performance of the various
gear, the benefit-cost ratio,
annual rate of return on in-
vestment, Net Present Value
(NPV) and Internal Rate of
Return (IRR) were calculated
and the results are shown in
Table 10.
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Fig 22. Thompson and Bell long-term forecast on the relative yield,
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Table 10: Cost

on investment,

indicator

Cost of investment (RM)

Benefit-cost ratio
Annual rate of return

on inVestment (%)

IRR (%)
NPV (RM)
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of investment, benefit-cost, annual rate of return
Internal Rate of Return (IRR) and Net Present

Value (NPV) by types of gear

Fish Shrimp Trammel-  Push- Bag
trawler trawler  net & net & net &
boat boat boat

57,380 30,760 14560 10,770 11,230
109 1.36 130 137 303
316 64.2 69.2 978 485
394 731 79.0 107.0 51.7
106956 133617 68813 74147 35553




Generally, al the gear studied exhibit good economic performances. However, some economic
performance indices, such as benefit-cost ratio and IRR, can be misleading and should be used in
relation with other estimates such as net earnings and NPV, as suggested by Sivasubramaniam
(1991). For example, BN yields the lowest net earnings, butit gives the highest benefit-cost ratio
as it operates at a very low cost. TWL gives the highest NPV, at RM 133,617. Due to its low
investment cost, PN yields the best annual rate of return on investment and IRR. However, PN is
an illegal gear under the present Fisheries Act (1985), its operations having been banned following
objections to its use by other traditional fishermen and cockle culturists in the area. This is because
the PN is operated in shalow coastal waters as well as in estuarine areas full of mangrove
vegetation, its areas of operation being limited to these because it cannot be operated in waters
deeper than 3 m.

4.2 Share system

A system of sharing earnings with crew exists in al the fisheries studied. However, the share
system varies with each gear type. The number of persons operating each gear and the percentage
of share by types of gear are shown in Table 11.

Table 11: Share system

Fish TWL Shrimp TWL TMN PN BN
Function

No. of %  No. of % No. of % No. of % No.of %

persons share* persons share* persons share* persons share* persons share*
Owner/Skipper sharet | 30 \ 30 \ 30 | 30 | 100
Ordinary crew share 2 30 | 27 | 30 | 30 0 0
Total persons operating 3 60 2 57 2 60 2 60 | 100
Vessel share 40 43 - 40 - 40 - -
Total share 100 100 100 100 100

*  Percentage share of net revenue, i.e. Gross Revenue - Cost of diesel and ice
T  Owner may also be the skipper
All TRN and BN are operated by owners, while the rest are either owner-operated or otherwise.

The fish trawlnet is usually operated by three persons, while the shrimp TWL, TRN and PN are
operated by two. The BN is usually operated by the owner alone and, at times, with the help of
a family member. The TRN is operated by the owner with the help of one crew. The fish TWL,
shrimp TWL and PN can either be owner-operated or otherwise. If it is operated by the owner,
he will get a share of 30 per cent in addition to a vessel share of 40-43 per cent. Sharing is done
after deducting costs of fuel and ice from gross revenue.

Table 12 shows average income of owner, skipper and crew for each fishing gear.

Table 12: Average incomes by types of gear and functions in vessel (RM)

Gear Function Jun92  Jul 92 Aug9 Sep92 Oct 92 Nov92 Dec 92 Jan93 Feb93 Mar 93 Apr93 May 93 Total Average
Fish TWL Owner operator's Income 2434 2454 2474 4914 4904 5004 4854 4224 2074 984 2254 2504 40,078 3340
Onner nonoperator’s
income 995 1015 1035 2425 2413 2515 2365 2091 84l 545 813 065 18.122 1510
Skipper's income 439 1439 1439 2489 2489 2489 2489 2133 233 1439 1439 1439 21,956 1830
Crew sincone 719 719 719 1244 1244 1244 1244 1067 617 719 719 719 10.974 915

Shrimp TV Ouaner operator's i ncone 2334 2385 1989 1039 4092 4746 2894 4061 3150 3908 3618 3813 38,029 3189
Onner nonoperalor's

income 112 1189 955 400 2198 259! 1482 2186 1654 2070 1886 2027 19,750 648

Skipper's i ncone 1222 1196 1034 639 1694 2155 1412 875 1496 1838 1732 1786 18.219 1523

COews income 1100 0 93! 576 1704 1940 121 1688 1346 1054 1559 1607 16.453 131

TRN Onner operator’s i ncone 2166 1097 1154 644 1409 2188 1976 1829 19711 2414 2088 842 20.778 1732

Cews Income 1098 621 837 425 5! 1078 999 927 984 1180 1050 954 10,794 892

PN Onner operator’s inconse 1369 1416 1857 1353 1544 3004 1647 1355 304 1734 2203 2153 28,939 1745
Oaner nonoperator's

income 03! 705 945 653 765 603 819 657 64! 868 1140 1105 10,532 878

Cews incone 736 11 912 706 779 1401 828 098 663 866 063 1048 10.407 867

BN Onner operator's | ncome 806 642 248 648 530 424 116 282 319 291 565 574 5445 454
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It can be seen that none of the fishermen in the area are below the cut-off poverty income of
370 RM/month, On an average, the owner of any type of gear, except BN, receives more than
1,000 RM/month, while crew get a monthly income of more than RM 800. Figures 24-27 below
show the monthly incomes of owner, skipper and crew for each type of fishing gear.
TWL isthe most rewarding gear, yielding the highest income to owners, with an average of over
3,000 RM/month, while BN fishermen are the lowest income group, averaging less than
500 RM/month.

Fig 24. Owner’s income for all gear (when owner is an active fisherman)
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5. SOCIOECONOMIC FINDINGS

5.1 Village profile

Kuala Sepetang is a coastal village situated along the west coast of Peninsular Malaysia in Perak
State. It is connected by road to the nearest town, Taiping, about 15 km away. Kampung Menteri
is situated adjacent to Kuala Sepetang and is easily accessible by road. Kuala Sangga is located
along the coast of Sangga Kecil Island, which is about three nautical miles from Kuala Sepetang
and can only be reached by boat.

Most houses in the three villages are semi-permanent structures, because al land in these villages
has been leased from the Government. All three villages have public telephones, public health
clinics and schools up to primary level. The nearest secondary education facility is in Simpang,
about 9 km from Kuala Sepetang, on the road to Taiping. There is a post and telegraph office,
a finance company and two fishermen's cooperative societies in Kuala Sepetang. These two
cooperative societies provide credit and marketing services to fishermen in the three villages.
There are also various types of shops in Kuala Sepetang catering to the fishing and basic needs
of the people in the three villages. All households in Kuala Sepetang and Kampung Menteri are
supplied with fresh water and electricity. However, these public amenities are not available in
Kuala Sangga, and households here have to depend on rainwater, for consumption, and power
generators for electricity. There are good bus and taxi services from Kuala Sepetang to Taiping.

There are about 930 households in Kuala Table 13: Distribution of households (HH) by

Sepetang, 200 in Kampung Menteri and 50 in size of family
Kuala Sangga. Their population is estimated at Persons/ Kuala Kampung Kuala Total
5,670, 1,320 and 350 respectively. The sam- HH Sepetang  Menteri Sangga
pling found that the average number of persons
per household is 6.1 in Kuala Sepetang, 6.6 in < ! 0 0
Kampung Menteri and 7 in Kuala Sangga. The 3.5 66 12 ! 79
majority (66 per cent) of the households have
6 to 8 persons (Table 13). The population of 6.8 153 2 u 186
Kuala Sepetang and Kuala Sangga is Chinese, 9.1 6 6 l 3
while Kampung Menteri’s is Malay.

>11 0 2 0 2
The ratio of males to females is almost | | Total 226 42 K] 281

for al villages. The composition of dependent

children under 15 years of age AND aged people (55 years and above) is highest in Kuala Sepetang
(50%), followed by Kampung Menteri (45%) and Kuala Sangga (34%) (see Table 14). Children
under 15 years of age accounted for 41 per cent of the total population and the average number
of children per household was 2.6. Most (78%) of the aged male population are till actively
engaged in some income-generating activities.

Table 14: Distribution of population by age group and sex

Kuala Sepetang Kampung Menteri Kuala Sangga Total
Age Group M F T M F T M F T M F T
0.6 128 106 234 14 19 3 6 3 9 148 128 276
7 .15 190 164 354 30 39 69 10 u 21 230 214 444
6 -2 50 84 134 26 20 46 6 8 14 2 12 19
21 .30 97 % 19 22 7 39 13 7 20 132 118 250
31 - 40 72 86 158 19 15 K7} 3 5 8 9% 106 200
41 .50 88 81 175 14 14 28 5 8 3 107 109 216
51 . 54 22 14 36 3 3 6 5 0 5 30 7 47
55 & ahove 57 37 94 Il 1 22 0 ! ! 68 49 117
Total 704 672 1376 139 138 277 48 43 91 891 853 1744
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The ratio of working to nonworking population is ! 2 (see Table 15 below). The schoolgoing
population formsthe majority (48%) of the nonworking population. The unemployment rate is low
among males (only 0.2%). However, among women it is quite high (17%), but most of those
unemployed are actually housewives performing daily household chores.

Table 15: Distribution of working and nonworking population by sex

Kual a Sepet ang Kanpung Menteri Kual a Sangga Tot al
Activity M F T M F T M F T M F T
Working population
Fi shing 183 0 183 63 0 63 22 0 22 268 0 268
Fi shery-related 3 0 37 0 0 0 0 46 0 46
Nonf i shery 131 98 229 16 15 A ! 0 l 48 113 261
Subtotal 351 98 449 79 15 94 32 0 32 462 113 575
Nonworking population
In school 225 216 M1 45 54 99 1 9 20 281 279 560
Not in school 116 90 206 8 14 22 5 5 10 129 109 238
(children aged
below 16 years)
Aged 10 37 47 5 1 16 0 1 ! 15 49 64
(55 years & above)
Unemployed 2 2l 23 2 4 46 0 28 28 4 303 307
(16-54 years)
Subtotal /3 540 7 60 123 183 16 4 59 429 40 1,169
Total 04 672 1376 139 138 27 48 43 91 891 853 1,744

The myjority (619 of the population out of school have education up to primary level (see
Table 16 below). Thisis mainly due to the availability of education up to primary level within the
villages. The illiteracy rateis low inthese villages, with only about four per cent of the population
being illiterate. About ten per cent of vessel-owners are illiterate, while for the crew it is less than
one per cent. There is no university graduate from these villages and the highest educational level
ever attained by anyone is Form Six, or 13 years of formal schooling.

Table 16: Distribution of population by educationa levels and sex
Kuala Sepetang Kampung Menteri Kuala Sangga Total
Activity M F T M F T M F T M F T
Preschool children 115 0 205 8 14 22 5 3 8 128 107 235
School population

Kindergarten 13 16 29 6 5 1 | 0 | 20 2l 41
Primary 128 1171 245 18 25 43 10 8 18 156 150 306
Lower secondary 62 49 1 12 13 25 0 ! ! 74 63 137
Upper secondary/

vocat i onal 21 32 53 9 9 18 0 0 0 30 41 i
From six/pre-u/tech ! 2 3 0 2 2 0 0 0 1 4 5
Subtotal 225 216 441 45 54 99 1 9 20 281 2719 560
Qut - of - school

population
No formal education 17 30 47 | 1 8 4 6 10 22 43 65
Primary 27 212 439 51 38 89 21 25 52 305 275 580
Lower secondary 114 122 236 R 24 56 | 0 1 147 146 293
Upper secondary/

vocat i onal 6 2 8 ! ! 2 0 0 0 1 3 10
From six/pre-Ultech 0 0 0 l 0 ! 0 0 0 | 0 |
Subtotal 364 366 730 86 70 156 R 3 63 482 467 949

Total 704 672 1376 139 138 277 48 43 91 891 853 1744
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Fishing is the primary income-generating Table 17: Percentage of income contribution by

activity in the villages, accounting for economic activities in the villages

71 per cent of the total income and creating Activity Percentage of income

about 47 per cent of the total employment in

the villages (Tables 17 to 19). Overall, K. Kg. K. Overall

64 per cent of the households in these villages Sepesang  Menteri  Sangga

are involved in fishing, with 22 per cent being Fishing 70 84 70 71

solely dependent on it. Fishery-related 10 | 30 10
Nonfishery 20 15 0 19
Total 100 100 100 100

Table 18: Distribution of working population by main occupation

Kuala Sepetang  Kampung Menteri  Kuala Sangga Total

Occupation

No. % No. % No. % No. %
Fishing
Fisherman/Owner-operator 60 134 3 32 1 34.4 74 129
Fisherman/Owner-nonoperator ik 6.9 0 0.0 0 0.0 3 54
Fi sher man/ Ski pper 26 5.8 0 0.0 0 0.0 26 4.5
Fi sher man/ Crew 66 14.7 60 63.8 1 34.4 137 23.8
Subtotal 183 408 03 67.0 n 68.8 268 46.6
Fi shery-rel ated
Fish deal er/ Towkay 18 4.0 0 0.0 0 0.0 18 31
Fish transporter 3 0.7 0 0.0 0 0.0 3 0.5
Aquacul turi st 4 0.9 0 0.0 9 28.1 13 2.3
Sat supplier 1 0.2 0 0.0 0 0.0 ! 0.2
Ice supplier ! 0.2 0 0.0 0 0.0 ! 0.2
Commission agent 10 22 0 0.0 0 0.0 10 17
Subtotal 3 8.2 0 0.0 9 28.1 46 8.0
Nonfishery
Nonfishery business 53 118 u 117 0 0.0 64 111
Construction |abourer 10 2.2 0 0.0 0 0.0 10 18
Factory worker 65 14.5 1 18.1 0 0.0 82 14.3
Retailer 25 5.6 0 0.0 0 0.0 25 4.3
Shopowner 5 11 11 0 0.0 6 10
Government staff 3 0.7 2 2.1 | 31 6 1.0
Private sector staff 67 14.9 0 0.0 0 0.0 67 1.7
Q her ! 0.2 0 0.0 0 0.0 ! 0.2
Subtotal 229 51.0 3 330 1 31 261 454
Total 449 100 el 100 R 100 575 100

Table 19: Distribution of households by types of economic activities

Kuala Sepetang Kampung Menteri  Kuala Sangga Total

Household

No. % No. % No. % No. %
Fishing only 47 20.8 10 238 5 385 62 221
Fishing & Fishery-related 2 10.2 | 24 7 538 3 110
Fishing & Nonfishery 45 199 23 54.8 0 0.0 68 24.2
Fishing, Fishery-related & Nonfishery 13 5.8 5 11.9 0 0.0 18 6.4
Fishery-related only 15 6.6 0 0.0 ! 7.7 16 5.7
Fishery-related & Nonfishery 16 1.1 0 0.0 0 0.0 16 57
Nonfishery only 67 29.6 3 71 0 0.0 70 249
Total 226 100 42 100 13 100 281 100
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About 59 per cent of the fishing households are vessel-owner households, while 41 per cent are
labour households (Table 20). There are more owner households than labour households in Kuaa
Sepetang and Kuala Sangga, whereas in Kampung Menteri almost al fishing households are labour
households. Around 36 per cent of the households in these villages are not involved in fishing.

Table 20: Distribution of fishing vessel-owner households (HH) and fishing labour
households by types of gear operated

Kuala Sepetang Kampung Menteri Kuala Sangga Total
Gear operated

Owner Labour Total Owner Labour Total Owner Labour Total Owner Labour Total
HH HH HH HH HH HH HH HH HH HH HH HH
Fi shTW 2 2 4 0 0 0 0 0 0 2 2 4
Shrinp TWL 39 20 59 0 0 0 0 0 0 39 20 59
TIWN 31 1 42 0 | | 4 | 5 35 13 48
PN 12 0 12 3 35 38 0 0 0 15 35 50
BN l 0 l 0 0 0 1 0 7 8 0 8
Fish & Shrimp TWL | 2 3 0 0 0 0 0 0 | 2 3

Shrimp TWL & PN | 0 | 0 0 0 0 0 0 | 0
PN&TMN 4 0 4 0 0 0 0 0 0 4 0 4

TMN&Shri mpTW. 0 2 2 0 0 0 0 0 0 0 2 2

Total 91 37 18 3 36 39 1 1 12 105 74 179

The majority of the fishing households in Kuala Sepetang are involved in shrimp trawling, while
in Kuala Sangga, more than half are engaged in bagnetting. Almost al fishing households in
Kampung Menteri are involved in push-netting. About six per cent of the vessel-owner households
operate at least two types of fishing gear and dl these households are in Kuala Sepetang.

About 23 per cent of the yes- Table 21: Distribution of households by fishing asset
sel-owner households own (vessel-ownership)
more than one vessel. The
majority of them are from Kuala Kampung  Kuala Sangga Total
Kuala Sepetang (Table 21). Sepetang Menteri
Most of these owners do not No. of
go fishing and are usually in- vessels No. % No. % No. % No. %
volved in fish trading and
marketing (i.e. act as fish One 69 7538 2 667 10 909 8L 771
dealers or towkays).

Two 19 209 | 333 1 9.1 21 200
Generally, family members or
relatives are used as crew. Three 3 33 0 00 0 00 3 29
However, pushnet owners
from Kuala Sepetang hire Tota 9 100 3 100 11 100 105 100

crew from Kampung Menteri
while they themsel ves nerely
act as fish dealers or towkays.
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About 15 per cent of the total population are involved in fishing. OF the total fishing popul ation,
28 per cent are owner-operators, 11 per cent owners, 10 per cent skippers and 51 per cent crew
(refer Table 18). About half the fishing population in Kuala Sepetang are involved in shrinp
trawing, while in Kampung Menteri alnost the whol e fishing popul ation use pushnets (Table 22).
The mgjority of the fishing population in Kuala Sangga use bagnets.

Table 22: Number of fishing vessel-owners and fishing labourers by types of gear operated

Kuala Sepetang Kampung Menteri Kuala Sangga Total
Gear operated

Owner Labour Total Owner Labour Total Owner Labour Total Owner Labour Total
Fi shTW. 2 7 9 0 0 0 0 0 0 2 1 9
Shrinp TWL 39 57 96 0 0 0 0 2 2 39 59 98
TMN 31 27 58 0 ! ! 4 4 8 35 32 67
PN 12 0 12 3 59 62 0 0 0 15 59 74
BN ! ! 2 0 0 0 1 5 12 8 b 14

Fish & Shrimp TWL l 0 1 0 0 0 0 0 0 1 0
Shrinp TW. & PN l 0 1 0 0 0 0 0 0 ! 0 !
PN&TMN 4 4 0 0 0 0 0 0 4 0 4
Total 91 92 183 3 60 63 11 1 22 105 163 268

5.3 Fishery-related activities

About 29 per cent of the total households are involved in fishery-related activities excluding active
fishing. Fishery-related activities contribute only about ten per cent of the total income and
eight per cent of the enployment in the villages. Even though only a small proportion of the
population are involved in these activities on a full-time basis, many fisherfolk are involved in
these activities on a part-time basis. Boat-owners who are nonoperators also carry out fishery-
related activities, with the majority of them being involved in fish trading or marketing. Fishery-
related activities that are commonly carried out in the villages include aguaculture, fish trading!
marketing and processing.

Around six per cent of the househol ds are aquacul turists, with alnost half of these in Kual a Sangga
and the rest in Kual a Sepetang. Mbst of the culturists in Kual a Sangga are also bagnet operators
and the by-catch (trash fish) caught in their nets is used asfeed for the fish cultured in cages. Apart
from bracki shwater cage culture, there are also sone cockle-rearing activities in Kual a Sepetang.
Mbst of the aquaculture activities in these villages are family-oriented enterprises.

Fish trading and marketing activities are mostly handled by Chinese toukays in Kual a Sepetang.
About 85 per cent of the fishing households sell their catch to the fish t owkays. Besi des marketing,
these towkays al so provi de advances and credit to the fishing households. Some 11 per cent of the
househol ds sell their catch in Kual a Sepetang to the commi ssion agents of processing plants. Even
though there are two fishermen’s cooperative societies in Kual a Sepetang, only a few househol ds
sell their catch through them This is mainly due to the |ower prices offered by the cooperatives
conpared to the offers of the towkays.

In about 70 per cent of the fishing households, wonenfol k are involved in fish-processing. Most
of the processed products are for personal consunption. Only about 11 per cent of the fishing
househol ds are involved in fish-processing on a commercial basis. Household processing mainly
conprises of sating and drying of shrimp and finfish not sold outin fresh form There are three
shrimp-processing plants in Kuala Sepetang, each employing 30-50 workers. These plants clean
and freeze, or dry, for export, shrimp procured locally as well as from fishermen in Penang, about
100 km away. Trash fish is either sold to fish culturists or discarded at sea. Some trawl fishermen
discard their by-catch at sea, as they feel the income from their main catch is more than sufficient
for their needs. Trash fish is not processed, as there is no fishmea plant nearby.
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5.4 Nonfishery activities

Many of the househol ds in the villages are also involved in nonfishery activities. However, there
are very limited options for such activities in these villages — wage |abour in factories or
processing plants or in construction, retailing and trading and salaried employment. There is no
agricultural activity in any of them, as suitable agricultural land is not available in these coastal
villages.

5.5 Household income structure

The frequency distribution of households by annual income levels and types of economic activities
are shown in Table 23. All fishing households are above the poverty line. Almost al fishing
househol ds earn nore than 10,000 RM annum In fact, al households earning more than 40,000
RM/annum are fishing households. The lower income households are those that are solely depen-
dent on nonfishery or fishery-related activities. Overall, less than one per cent of the households
in these villages are living below the poverty line and dl of them are nonfishing households with
only one working member.

Table 23: Distribution of households by annual income levels and types of economic activities

Annual income (RV)

Household

<4, 440*  4,441- 7,501 . 10,001 . 15,001 - 20,001 - 30,001 . > 40,000 Total

7,50 10,000 15000 20,000 30,000 40,000

Kuala Sepetang
Fi shing only 0 0 0 5 b 10 2 5 47
Fishing + FR 0 0 0 0 3 2 6 12 23
Fishing + NP 0 0 l 0 5 18 5 16 45
Fishing + FR + NF 0 0 0 0 1 4 2 6 13
FRonly 0 4 5 3 2 ! 0 15
FR+NF 0 0 5 b 4 ! 0 0 16
NF only ! 12 19 16 14 5 0 0 67
Subtotal 1 16 30 30 35 41 A 39 226
Kampung Menteri
Fishing only 0 0 0 1 0 ! 2 0 10
Fishing + FR 0 0 0 ! 0 0 0 0
Fishing + NF 0 0 0 8 2 9 3 23
Fishing + FR + NP 0 0 0 2 0 2 0 ! 5
NFOnl y ! 0 0 \ 0 0 ! 0 3
Subt ot al 1 0 0 19 2 12 6 2 42
Kual a Sangga
Fishing Only 0 2 0 0 0 2 | 0 5
Fishing+FR 0 0 0 2 3 0 0 2 7
FROnl y 0 0 0 l 0 0 0 0
Subt ot al 0 2 0 3 3 2 1 2 13
Total 2 18 30 52 40 55 a4 43 281

FR - Fishery-related; NF - Nonfishery; = - Poverty line
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The average annual househol d i ncome by types of economic activities are summarized in Table
24. 1t is observed that the higher income households are fishing households that are involved in
other economic activities as well. The richest households are those of fish toukays who, besides
receiving income from their fishing vessels, aso earn a good income from their marketing
activities. Households that are involved in only fishery-related or nonfishery activities earn less
than RM 12,000 per annum. Households in Kuala Sepetang have the highest average annua
income (RM 24,551) and are followed by Kuaa Sangga (RM 21,578) and Kampung Menteri
(RM 19,729). Overdl, the average annual income is 23,693 RM/household, which is about five
times above poverty level.

Table 24: Average annual household incomes by types of economic activities

Averageannual income (RM)

Household
K. Sepetang Kg. Menteri K. Sangga Overall
Fishing only 30,025 15,623 16,912 26,645
Fishing + FR 38, 842 12,807 26,366 35,185
Fishing + NF 34,580 21,604 — 30,191
Fishing + FR + NP 39,074 23,777 — 34,825
FR only 11,287 — 11,400 11,294
FR + NF 13,605 — — 13,605
NP only 11,834 14,600 — 11,953
— Overal 24,551 19,729 21,578 23,693

FR . Fishery-related; NF - Nonfishery

Table 25 shows the average annual income of fishing households by types of gear operated. It is
observed that trawl-owner households have the highest income, while bagnet-owner households
have the least. On an average, a fishing asset-owner household receives a total annual income of
RM 36,141, while a fishing labour household receives 21997 RM/annum. These incomes are total

househol d i ncomes and include income from nonfishing activities too.

Table 25: Average annual incomes of fishing households (HH) by types of gear operated

Average annual income (RM)

Gear operated Kuala Sepetang Kampung Menteri Kuala Sangga Overall

Owner Labour  Owner Labour Owner Labour  Owner  Labour

H! HH HR HR RH HH HH HH
Fish TWL 46,048 37,643 _ _ _ _ 46,048 37,643
Shrimp TWL 47231 25,110 _ — — — 47,231 25,110
TMN 29,304 16,711 — 12024 39899 21408 30,515 16,711
PN 29,328 — 28,719 19,618 — — 29,206 19,618
BN 9,Q45 — — — 12,588 — 12,145 _
Fish & Shrimp TWL 56,832 44,398 _ _ — — 56,832 44,398
Shrimp TWL & PN 39,882 — — — — — 39,882 _
PN & TMN 40,187 — — — — — 40,187 _
TMN & Shrimp TWL _ 28,790 — — — — 28,790
Overadll 38,033 24,532 28,719 19,407 22,519 21,408 36,141 21,997
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5.6 Creditfacilities and savings

About 38 per cent of the vessel-owners have used their own money for the purchase of vessels,

while the rest obtained some loans to part-finance their purchases. These loans are often taken from

towkays or local acquaintances and are generally below RM 10,000. Even though there are many
financia institutions in the surrounding areas (especialy in Taiping), very few people are able to

obtain loans from theseinstitutions due to insufficient collateral. They face difficulties in pledging

such assets as houses, because dl land in the area belongs to the government. None of these
institutions will accept the fishing licence or the right to fish as collateral for loans. Fisherfolk also

prefer to obtain loans from towkays as they can usualy arrange for more flexible repayment.

There are very few investment opportunities in these villages, as there is little agricultural potential
and government is also at present limiting new entry into fishing in order to conserve the resources.
There is also very limited potential for further trading and retailing activities, as there are enough
such services in the area to cater for the needs of the local people. The only investment opportunity
may be aguaculture, but this too is limited, due to lack of suitable sites. Excess incomes of most
households are saved either at home, in banks or, for the Malays in Kampung Menteri, invested
in the form of shares in the national trust fund.

5.7 Effects of management measures on the fishing community

The Thompson and Bell long-term forecast analysis of the biological results and the discussions
of the results suggest positive effects for shrimp trawlers by eliminating pushnets and bagnets.
However, the adverse effects of such measures on the fishing community will aso have to be
| ooked into. It is estimated that should measures be taken to eliminate pushnets and bagnets, and
assuming that the fisherfolk involved are not able to find any suitable employment in the short-
term some 35 per cent of the total fishing households will be affected (31% using pushnets and
4% using bagnets) (Table 26). Some 21 per cent of the total fishing households will fall bel ow
poverty income, with seven per cent having no income at all as they are totally dependent on
fishing. About three-quarters of these poor households are labour households. These two fishing
methods employ many crew who will also be unemployed if such a management measure is taken.

Table 26: Number of fishing households and fishermen affected if PN and BN are prohibited

Household affected Fishermen affected

Gear
No Below Above
income  poverty  poverty Total Owner Crew* Total

income  income
Kuala Sepetang
Pushnet l 3 K] 17 17 0 17
Bagnet 0 ! 0 ! I I 2
Kumpung Menteri
Pushnet 10 21 7 38 3 59 62
Kuala Sangga
Bagnet 2 0 5 1 1 5 12
Overall
Pushnet 1 24 20 55 20 59 79
Bagnet 2 ! 5 8 8 6 14
Total 13 25 25 63 28 65 93

= All bagnet labourers are from the owner’s family members.
Note: Total fishing households surveyed - 179; Total fishermen surveyed - 268
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6. CONCLUSIONS AND RECOMMENDATIONS

@ With the exception of bagnets, there appears to be no seasonality in the fishing pattern of the
other gear and the fishing effort does not fluctuate during the year.

® The nost productive gear for penaeid shrimp in terms of catch weight is the shrimp trawl
(TWL).

® The nost abundant shrinp species in terms of catch weight is Spear shrimp, landed almost
exclusively by trawers.

® Of the main species found in this area, Bananashrimp appears to be the most valuable, fetching
the highest average price, especially for large-sized specimens.

® Pushnets (PN) catch the highest number of Banana shrimp. They also appear to catch a high
proportion of juveniles or young shrimp in their landings of this species, thus suggesting that
exploitation of this resource with this gear is not optimum in terms of value.

@ The shrinp resources in the Kual a Sepetang area may be able to withstand some increase in
fishing pressure.

@ Further studies should be conducted over a longer period to verify the results from the biologi-
cal analysis, which were based on a one-year sampling programme. This is especially so since
penaeid shrimp are short-lived animals. Other parameters, such as the length at first maturity
of the major species, need to be looked into.

@ Shrimp fishing, with al the fishing gear studied, exhibits good performance and economical
viability. However, factors such as fishing efficiency and effects on the resource should be
taken into consideration when discussing economic performances.

® Shrinp trawing (TWL) yields the highest net annual earnings, while bagnetting (BN) yields
the lowest. Pushnetting (PN) gives the highest ARR and IRR However, under the present
Fisheries Act, the use of the pushnet is illegal. The trammelnet (TRN) isa very encouraging
gear, as it gives a high return on investment and |RR

® Fishing isthe primary incone-generating activity in the villages. There are very few nonfishing
options available to the fisherfolk. There is not much potential for agriculture.

® None of the fishing househol ds is bel owthe poverty line. In fact, they are the richer househol ds
in the villages. The lower income households are those that are solely dependent on nonfishery
or fishery-related activities.

@ Sone shrinp traw fishermen discard their by-catch at sea as they are able to obtain adequate
income from their main catch alone. There is also no trash fish processing in these villages.
For better utilization of by-catch, some form of smll-scale trash fish processing should be
introduced in these villages. Apart from reducing wastage, this will help to further increase the
incomes of the fisherfolk. At present, the volume of trash fish caught by these villages may
not be able to sustain any large-scale fishmea plant.

@ Due to insufficient collateral, fishing households face difficulties in obtaining loans from

financial institutions. However, these househol ds can easily obtain advances and credit from
fish towkays, who usually offer flexible repayment arrangements. There are very few new

investment options and, therefore, excess incomes of most households are saved either at home,
in banks or invested in shares in the national trust fund.

& The present status of shrinp resources inthis area appears to be satisfactory and is likely to
sustain the livelihood of the loca fisherfolk. Further improvement to their fishing income may
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be possible through restrictions on such gear as arerelatively less efficient in terms of resource
conservation, as for example, pushnets and bagnets.

Before introducing any restriction on these gear or strictly enforcing regulations to eliminate
illegal gear, aternative income-generating activities will have to be provided to the fisherfolk
involved, to compensate them for their losses. In view of the limited alternatives available in
the fishery-related and nonfishery sectors in these villages, one of the options available is to
encourage them to take to one of the other fishing methods that is less damaging to the
resource.

Trarnmelnet fishing is very encouraging, as it exhibits good economic performance and is the
least damaging gear. Bagnet and pushnet fishermen can easily take to this fishery as it does
not require much investment. Existing bagnet and pushnet vessels can be used for trammelnetting,
greatly reducing the cost of investment thereby.

With better management of the resourcesthrough the restriction of the more damaging gear and
by limiting further entry into the fishery, recruitment will increase for less destructive gear like
trammelnets. Although the increase in terms of number of shrimp available to these gear may
not be very high, due to natural mortality taking its toll, the loss in numbers will be compen-
sated for by an increase in biomass and, consequently, value.

Legalising pushnets by imposing certain regulations, such as fishing areas and fishing time, to
overcome management problems posed by this gear, may not be feasible as this gear can fish
only in shallow and restricted areas and enforcing regulations may be a problem.

The option to ban fishing during the spawning seasons of the shrimp may not be practical, as
different species spawn at different times.

The status of shrimp resources in Kuala Sepetang suggests that there is no urgent or pressing
need for any nevi management measures to be taken.
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APPENDIX |

A. Monthly production by trawlers (tonnes)

Species May 92 Jun 92 Jul 92 Aug 92 Sep 92 Oct 92 Nov 92 Dec 92 Jan 93 Feb93 Mar 93 Apr 93 May 93
Banana shrimp 8.62 1640 2287 1388 6.61 2004 2804 11,60 1385 16.80 2058 2626 26.13
Jingashrimp 7224 7910 10491 63.78 764 17121 3055 24525 9252 12536 7402 7032 7801

Yellow shrimp 4120 7745 13768 10054 5869 12405 24658 9923 7882 4994 11282 10456 9.82

Rainbow shrimp 2169 3608 2701 11.66 2051 19.40 4832 2212 4% 24.26 2020 2655 26,52

Spear shrimp 72.36 1712 1309 5453 18863 23591  157.85  37.89 19236 21197 20935 19746  197.79

Other penagid shrimp 3835 10976 %78 56.19 9.93 - -

Other shrimp 3.39 1270 6.11 593 a1 . . 6.00 -

Finfish . - - 60878 35631 46744 73309 31254 42637 54015 42248

Others 162597 184435 181305 161953 1521.83 344303 1870.00 165671 328570 176506 131309 144020 115476
Total 1897.78 2198.25 216045 1927.04 181385 4610.50 2737.64 254024 442728 2505.95 219444 240549 2002.51

B. Monthly revenue from trawlers (RM)

Species May 92 Jun 2 Jul 92 Aug9%2 Sep 92 Oct 92 Nov92 Dec 2 Jan 93 Feb93 Mar 93 Apr 93 May93
Banana shrimp 137891 270,626 365954 228984 109123 -330,671 462,622 191,300 228517 277,280 502896 446429 457,323
Jisga shrimp 468886 508228 637,723 438863 57,315 377425 229117 893356 649471 850,385 592,191 562,560 637,691
Yellow shrimp 216012 440321 495256 579,380 360,060 849,232 1540333 499076 492619 318833 786630 725256 738282
Rainbow shrimp 109298 208891 94,074 60111 120335 88076 241585 110606 124646 121294 160,612 146,011 159,098
Spear shrimp 101,308 27,3%6 18324 87250 301,812 361,282 252560 60,628 307,773 339158 387,305 365294 375808
Other penaeid shrimp 53685 175617 50086 91,004 15885 E E

Other shrimp 4739 20317 8,551 9,489 - 100,133 E E 1801 . . E
Finfi.sh . . . - 53104 106894 140232 219928 108935 127911 162,044 147,868
By-catch 406493 461,088 453263 404,883 380,459 . . . .

Others . . - - 701535 447287 261,994 294801 213644 310699 133875 83113

C. Costs and earnings with fish TWL

Cost and Jun July Aug Sep Oct Nov Dec fan Feb Mar Apr May Total  Average
earnings (RM) 92 92 92 92 92 92 92 92 92 92 92 92
Revenue 17,500 7500 17500 21,000 21,000 21,000 21,000 18000 15000 17,500 17,500 7500 222,000 18500
Costs*
Diesdl 12,705 2705 12705 12705 12705 12705 12705 10890 10890 12705 12705 12705 148830 12403
Labour 2877 28717 2877 4977 4977 4977 4977 4266 2,466 2877 28717 2877 43902 3,659
Maintenance 420 400 380 390 400 300 450 250 300 870 600 350 5110 426
Others 20 20 20 20 20 20 20 20 2 20 20 20 240 20
Total operating

cost 16022 16002 15982 18092 18102 18,002 18152 15426 13676 16472 16202 15952 198,082 16507
Gross earnings 1478 1498 1518 2,908 2898 2,998 2848 2,574 1324 1,028 1,298 1548 23918 1993
Depreciation 483 483 483 483 483 483 483 483 483 483 483 483 5,7% 483
Net earnings 9% 1,015 1035 2425 2415 2,515 2,365 2,001 841 545 815 1065 18122 1510

*All fish trawlhet operators use Refrigerated Sea Water (RSW)

D. Costs and earnings with shrimp TWL

Cost and Jan July Aug Sep Oct Nov Dec Jan Feb Mar Apr May Total  Average
eamings (RM) 92 92 2 92 92 2 92 2 92 92 92 92
Revenue 5178 5166 4612 3288 7412 8218 587 7307 614l 7252 6926 7106 74472 6206
Costs*
Diesdl 1104 1178 1164 1157 1,100 1,003 1,100 1,057 1155 1125 1,153 1153 13539 1,128
Labour 232 2213 1,965 1215 3598 4095 2683 3563 2842  34%2 3291 3393 34732 28%
Maintenance 381 2671 269 257 257 240 283 242 2L 306 337 273 3343 279
Others 10 10 10 10 10 10 10 10 10 10 10 10 120 10
Tota operating

cost 3817 3728 3408 2639 4965 5438 4076 4872 4238 4933 4791 4829 51734 4311
Gross earnings 1,361 1438 1,204 649 2447 2840 1731 243% 1903 2319 2135 2216 22738  18%
Depreciation 249 249 249 249 249 249 249 249 249 249 249 249 2988 249

Net earnings 1112 1,189 955 400 2198 2501 1482 2186 1654 2070 1886 2027 19750 1646
- All shrimp trawlnet operators use Refrigerated Sea Waner (RSW)
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APPENDIX I

A. Monthly production by pushnets (tonnes)

Species shrimps May 92 Jun 92 Jul 92 Aug92 S92 Oct92 Nov R Dec R Jan 93 Feb93 Mar 93 Apr 93 May 93
Banana shrimp 16.79 2115 3689 28.80 10.85 12.03 5371 131 812 8.01 9.13 967 9.85
Jinga shrinp 9.93 12.54 3.56 4.22 5.52 41 4.07 6.39 2.9 20.55 25.04 30.84 30.72
Yel | ow shrinp 23.70 13.97 26.46 35.66 21.34 32.20 44,01 24.28 2688 2883 2640 3492 34.64
Rai nbow shrinp 1026 5.89 414 5.01 9.0) 8.79 6.68 24.09 599 542 331 721 6.45
Spear shrinp E 0.08 - E . . . ) .

Other penaeid shrimp 071 2.10 0.25 - . . - . -

Other shrimp - . 0.29 031 - . . . . .

Finfish E . 7484 2174 8054 8794 5059 4189 4856 4741 55.78 55.53 3130
Others 7307 65.75 6.57 3546 . 3007 5064 3467 10.62 2086 3635 49.06

Total 134.46 121,48 15301 13127 13326 14513 18913 16040 14513 12083 14953 17472 17274

B. Monthly revenue from pushnets (RM)

Species shrimps Ma) 92 Jun 92 Jul 92 Aug 92 Sep 92 Oct92 Nov 92 Dec 92 Jan 93 Feb 93 Mar 93 Apr 93 May 93
Banana shrimp 45854 170928 211,820 213316 104532 121407 326439 111427 76711 79152 99,820 109,682 110,714
Jinga shrimp 49221 49591 7336 14657 19097 20,712 20345 97,386 104549 102,729 137,728 169,605 168982
Yellow shrimp 94514 46832 31635 103213 93920 128275 169120 95291 76466 73187 87131 115245 114297
Rainbow shrimp 346% 21206 15484 17,738 31543 28992 22048 21088 19753 17885 11600 25245 22,562
Spear shrimp - 223 - . . ) ) -

Other penagid shrimp 1,976 5,661 381 . . . . . -

Other shrimp - - 437 1,061 - . - . - - - -

Fisfish - . 31,208 10869 40268 25658 15178 12179 14438 14223 13945 13931 7824
By-catch 18267 16437 - - - -

(thers - HL 169% - E E 387 131 -

C. Costs and earnings with pushnets

Cost and Jun July' Aug Sep Oct Nov Dec Jan Feb Mar Apr May Total  Average
eamings (RM) 2 92 ) 92 92 [ 92 [ 92 ) 92 )
Revenue 2,825 2,775 3442 2,679 2989 5064 3151 2,701 2,593 3282 394 3923 39378 3282
Costs
Di esel 332 368 364 KIK] 356 357 357 339 345 357 368 387 4,243 354
Ice 3 39 39 34 37 37 34 37 39 39 42 42 452 38
Labour 1,476 1,41 1,823 1,399 1,558 2,802 1,65 1,39% 1,325 1,132 2,126 2,096 20,809 1,734
Maintenance 263 152 181 190 183 175 19 183 153 1% 188 203 2,262 189
Others 5 5 5 5 5 5 5 5 5 5 5 5 60 5
Tota operating

cost 2,109 1,985 2412 1941 2139 3376 2247 1959 1867 2329 2729 2,733 271826 2319
Gross earnings 716 790 1,030 738 850 1,688 04 742 726 953 1,225 1190 11552 963
Depreciation 85 85 85 85 85 85 8 85 8 85 8 85 1,020 8
Net earnings 631 705 945 653 765 1,603 819 657 641 868 1,140 1105 10532 878
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Species

Banana shrimp

Jinga shrimp

Yellow shrimp
Rainbow shrimp
Other penagid shrimp
Fisfish

Others

Total

Species

Banana shrimp
Jingashrimp

Yellow shrimp
Rainbow shrimp
Other penagid shrimp
Finfish

By-catch

Others
Cost and Jan
earnings (RM) 92
Revenue 4.306
Costs
Diesel 550
Ice %
Labour 2.196
Maintenance 254
Olhers 10
Total operating

cost 3,106
Gross €amnings 1,200
Deprecidion 132
Net earnings 1,068

Jun 92

9.89
21,00
325

21.05

55.19

Jun 92

202,788
189,024
29,235

5,263

July
92

2,755

586
10
1,241
209
10

2,147
608
132
476

Aug
92

2813

590
101
1,213
190

2,164
649
132
517

APPENDI X 111

A. Monthly production by trammelnets (tonnes)

Jul 92 Aug 92
0.96
6.53
142
0.86
0.03
283
0.32

1312
313
139
031
0.09

36.93
0.85

295 5583

88.48

79
0.07
186
447

7263

149

1452
238
219
110

2428
031

44.78

7.00
1533
9.84
1182

6.69
20.37
15.03

2842
049

1650
0.79

7289 5938

Sep 2 Oct 92 Nov92 Dec 92 Jan 93 Feb93 Mar 93 Apr 93

5.36
2460
9.56

6.40
20.23
16.66

1877
146

30.95
156

7204 6353

B. Monthly revenue from trammelnets (RM)

Jul 92 Aug %2

202,692
49,000
10640 9,705
6472 211

9 2

3840 11,047

236,124
21,921

B 2%

Sep @
139,163

14,860
35,781

21,713

26
585

523

Oct 92

1,360

19,051
17521

8.761

7,269

110

Nov 92 Dec 92

125938
122,679
78,707

94,562

120,360
162,966
120,277

8482 4920

189 266

Jan 93

96,512
196,808
76,493

Feb 93

113,639
156,782
129,115

9,232 5211

522 454

C. Costs and earnings with trammelnets

Oct
92

Sep
92

2,148 3172

628
103
850
206

10

572
%
1,502
202
10 10
1,797
351
132
219

2,382
790
132
658

Nov
92

4263

574
96
2,156
185
10

3,021
1,242

132
1,110

Dec
92

4,008

580

1,998
213

2,899
1,109
132
977

Jan
92

32l 3

540
9
1,853
101
10

%8
1

t0o

2,687
1,034
132
902

2,

« All trammelnets are operated by owners themselves with another crew on board.

=
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Feb

92

973

502
103
967
182

10

854

1,119

132
987

Mar
92

4627

588
105
2,360
198
10

3,261
1,366
132
1234

Apr
92

4172

574
100
2.099
219

3,002
1,170

132
1,038

701
25.63
20.14

833
2065
1593

2242
156

2120
0.55

76.75  66.66

Mar 93 Apr 93

122,659 145775
192,224 154911
151,032 119,469

5571 5,300

424 137

May Total

92

3857 43815

578
100
1,907
242
10

6,952
1,192
21,402
2,491
10 120
2,837
1.020
132
888

32,157
11,658
1.584
10,074

May 93

787

33.37

1413
7.96

63.32

May 93

137,643
250,240

3532

1,990

Average

3,661

579
99
1,784
208

2,680
972
132



APPENDIX IV

A. Monthly production by bagnets (tonnes)

Species Jun 92 Jul 92 Aug92 Sep 92 Oci 92 Nov 92 Dec 92 Jan 93 Feb93 Mar 93 Apr 93 May 93
Banana shrimp 1082 0510 0200 0.412  0.313 0.280  0.347  0.369 0.410  0.393 0.436 0.418
jinga shrimp 03% 0459 0470 0679 0473 0263 0462 072 0757 0911 0.847 1193
Yellow shrimp 0.660 1584 0876 1547 1262 1712 1.046 0.988 1052 1.038 1066  0.707
Rainbow shrimp 0182 0478 0159 0495 0545 035 0283 0039 0049

Speat shrinp E - . - 0045 0.021 . E E E -

Other penaei d shrimp 0.252 0.104 0.008 E 0.065 0.051 . E E - -

Other shrimp 0994 0002 0064 - 0281 0186 0204 0569 0312 0454 0742 0416
Finfish 0.758 . 085 078 2908 260 1489 0.907 1.082 0915 0750 1182
Others 0.563 . 1.397 0.205 0997 0475 0428 0555 0475 0329 0194 0114
Total 4808 4052 4058 4123 6890 4562 4350 4847 4137 4039 4035 4031

B. Monthly revenue from bagnets (RM)

Species Jun 2 Jul 92 Aug 92 Sep 92 Oct 2 Nov 92 Dec 92 Jan 93 Feb 93 Mar 93 Apr 93 May 93
Banana shrimp 9170 3254 1160 2391 5004 4,482 4,936 5,905 6, 560 6,092 6,760 6,472
Jinga shrinp 3,181 3,755 2,584 5,463 1,748 1,760 2,617 6,011 6,955 7,166 6,919 8,411
Yel I ow shrimp 4,087 12,991 5,241 13,636 12,383 13,832 3,419 5,562 6,030 5,940 6, 280 5,507
Rainbow shrimp 1,041 1,359 1,326 1237 5018 3238 1,009 22 293 E - E
Spear shrinp 541 249 . . .

Other penagid shrimp 206 1,251 763 - 782 606 E . . -
Othershrimp 8,180 | 6 - 3,369 56 8 1 % 123 200 112
Finfish 319 E 205 2% 872 369 418 250 309 20) 188 319
Others 2 E 323 62 123 68 123 115 139 113 40

C. Costs and earnings with bagnets

Cost and Jun July Aug Sep Oct Nov Dec Jan Feb Mar Apr May Total  Average
earnings (RM) 92 92 92 92 92 92 92 92 92 92 92 92
Revenue 1,012 880 452 886 790 651 334 482 537 517 785 802 8,128 677
Costs
Diesel 18 18 18 18 28 28 28 28 28 28 18 18 276 23
Ice 4 4 4 4 6 6 6 6 6 6 4 4 60 5
Maintenance 74 106 72 106 116 83 74 56 74 82 88 % 1027 86
Others 10 10 10 10 10 10 10 10 10 10 10 10 120 10
Total operating

cost 106 138 104 138 160 127 118 100 118 126 120 128 1483 124
Gross eanings 906 742 348 8 630 54 206 3B 419 3\ 665 674 6645 554
Depreciation 100 100 100 100 100 100 100 100 100 t00 100 100 1,200 100

Net earnings 806 642 248 648 530 424 116 282 319 291 565 574 5445 454

= All bagnets are operated by owners themselves
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PUBLICATIONS OF THE BAY OF BENGAL PROGRAMME (BOBP)

The BOBP brings out the following types of publications:

Reports (BOBP/REP/...) which describe and analyze completed activities such as seminars, annual meetings of BOBP's
Advisory Committee, and subpvojects in member-countries for which BOBP inputs have ended.

Working Papers (BOBP/WP/...) which are progress reports that discuss the findings of ongoing work.
Manuals and Guides (BOBP/MAG/...) which are instructional documents for specific audiences.

Information Documents (BOBP/INF/..,) which are bibliographies and descriptive documents on the fisheries of member-
countries in the region.

Newsletters (Bay of Bengal News) which are issued quarterly and which contain illustrated articles and features in nontechnical
style on BOBP work and related subjects.

Other publications which include books and other miscellaneous reports.
Those marked with an asterisk (*) are Out of stock but photocopies can be supplied.

Reports (BOBP/REP/...)

32.* Bank Creditfor Artisanal Marine Fisherfolk of Orissa, India. U Tietze. (Madras, 1987.)

33, Nonformal Primary Education for Children of Marine Fisherfolk in Orissa, india. U. Tietze, N. Ray. (Madras, 1987.)
34.  The Coastal Set Bagnet Fishery of Bangladesh — Fishing Trials and investigations. S. E. Akerman. (Madras. 1986.)
35.  Brackishwater Shrimp Culture Demonstration in Bangladesh. M. Karim. (Madras, 1986.)

36.  Hil.ca investigations in Bangladesh. (Colombo, 1987.)

37.  High-Opening Bottom Trawling in Tamil Nadu, Gujarat and Orissa, India : A Summary of Effort and impact.
(Madras, 1987.)

38.  Report of the Eleventh Meeting of the Advisory Committee, Bangkok, Thailand, 26-28 March, 1987. (Madras, 1987.)
39.  Investigations on the Mackerel and Scad Resources of the Malacca Straits. (Colombo. 1987.)

40.  Tuna in the Andaman Sea. (Colombo, 1987.)

41, Studies of the Tuna Resource in the EEZs of Sri Lanka and Maldives. (Colombo, 1988.)

42.  Report of the Twelfth Meeting of the Advisory Committee, Bhubaneswar, India, 12-15 January 1988. (Madras, 1988.)
43.  Report of the Thirteenth Meeting of the Advisory Committee. Penang, Malaysia, 26-28 January 1988. (Madras. 1989.)
44, Report of the Fourteenth Meeting of the Advisory Committee. Medan, Indonesia, 22-25 January, 1990. (Madras, 1990.)

45.  Gracilaria Production and Utilization in the Bay of Bengal Region: Report of a seminar held in Songkhla, Thailand,
23-27 October 1989. (Madras, 1990.)

46.  Exploratory Fishing for Large Pelagic Speciesin the Maldives. R.C.Anderson, A.Waheed, (Madras, 1990.)

47.  Exploratory Fishing for Large Pelagic Species in Sri Lanka. R Maldeniya, S. L. Suraweera. (Madras, 1991.)

48.  Report of the Fifteenth Meeting of the Advisory Committee. Colombo, Sri Lanka, 28-30 January 1991. (Madras, 1991.)
49, Introduction of New Small Fishing Craft in Kerala, India. 0. Gulbrandsen and M. R. Anderson, (Madras. 1992.)

S0  Report of the Sixteenth Meeting of the Advisory Committee. Phuket, Thailand, 20-23 January 1992. (Madras, 1992.)

51.  Report of the Seminar on the Mud Crab Culture and Trade in the Bay of Bengal Region, November 5-8, Surat Thani,
Thailand. Ed by CA. Angell. (Madras, 1992.)

52. Feeds for Artisanal Shrimp Culture in India — Their development and evaluation. J F Wood et a/. (Madras, 1992.)
53. A Radio Programme for Fisherfolk in Sri Lanka. R N Roy. (Madras, 1992.)

54.  Developing and Introducing a Beachlanding Craft on the East Coast ofindia. VV L C Pietersz. (Madras, 1993.)

55. A Shri Lanka Credit Project to Provide Banking Services to Fisherfolk. C. Fernando, D. Attanayake. (Madras, 1992.)
56. A Study on Dolphin Catches in Shri Lanka. L Joseph. (Madras, 1993.)

57. introduction of New Outrigger Canoes in Indonesia. G Pajot, 0 Gulbrandsen. (Madras, 1993.)

58.  Report of the Seventeenth Meeting of the Advisory Committee. Dhaka, Bangladesh, 6-8 April 1993. (Madras, 1993.)
59. Report on Development of Canoes in Shri Lanka. G Pgjot, 0 Gulbrandsen. (Madras, 1993.)

60. improving Fisherfolk income.c through Group Formation and Enterprise Development in Indonesia. R N Roy.
(Madras, 1993)

61. Small Offshore Fishing Boats in Shri Lanka. G Pgjot. (Madras, 1993.)

62. Fisheries Extension in the Maldives. A M H Heelas. (Madras, 1994.)

63. Small-scale Oyster Culture on the West Coast of Peninsular Malaysia. D Nair, R Hall, C Angell. (Madras, 1993.)
64. Chandi Boat Motorization Projects and Their Impacts. R Hall, A Kashem. (Madras, 1994.)

65. Learning by Doing in Bangladesh: Extension systems development for coastal and estuarinefisherfolk communities.
R N Roy. (Madras, 1994.)

66.  Promotion Of Small-scale Shrimp and Prawn Hatcheries in India and Bangladesh. C Angell. (Madras, 1994.)
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67. The Impact of the Environmer* on the Fisheries of the Bay of Bengal. Ed. by S Holmgren. Swedish Centre for Coastal
Development and Management of Aquatic Resources. SWEDMAR/BOBP. (Madras, 1994.)

68. Fisheries Extension Services: Learningsfrom a Project in Ranong, Thailand. RN. Roy. (Madras, 1994.)
69.  Report of the Eighteenth Meeting of the Advisory Committee. Furana Fushi, Maldives, 16-19 April, 1994. (Madras, 1994.)

Working Papers (BOBP/WP/..)

49. Pen Culture of Shrimp by Fisherfolk : The BOBP Experience in Killai, Tamil Nadu, India. E. Drewes, G. Ré&jappan.
(Madras, 1987.)

50.  Experiemices with a Manually Operated Net-Braiding Machine in Bangladesh. B.C. Gillgren, A. Kashem.
(Madras, 1986.)

51. Hauling Devicesfor Beachlanding Craft. A. Overa. PA. Hemminghyth. (Madras, 1986.)

52.  Experimnental Culture of Seaweeds (Gracilaria Sp.) in Penang. Malaysia. (Based on areport by M. Doty and J. Fisher).
(Madras, 1987.)

53. Atlas of Deep Water Demnersal Fishery Resources in the Bay of Bengal. T. Nishida, K. Sivasubramaniam.
(Colombo, 1986.)

54.  Experiences with Fish Aggregating Devices in Si Lanka. K.T. Weerasooriya. (Madras, 1987.)
55. Sudy of income, indebtedmie.cs amid Savings among Fisherfolk of Orissa, India. T. Mammo. (Madras, 1987.)
56.  Fishing Trials with Beachlanding Craft at Uppada, Andhra Pradesh, India. L. Nyberg. (Madras, 1987.)

57.  ldentifying Extension Activities for Fisherwomen in Vishakhapatnamn District, Andhra Pradesh, india. D. Tempelman.
(Madras, 1987.)

58.  Shrimp Fi.cherier in the Bay of Bengal. M. Van der Knaap. (Madras, 1989.)

59.  Fishery Statistics in the Bay of Bengal. T. Nishida, (Madras, 1988.)

60. Pen Culture of Shrimp in Chilaw, Si Lanka. D. Reyntjens. (Madras, 1989.)

61.  Developmnent of Outrigger Canoes in Sri Lanka. 0. Gulbrandsen, (Madras, 1990.)

62.  Sivi.Pisciculture Project in Sunderbans, We.st Bengal : A .summary report of BOBP's assistance. CL. Angell, J. Muir,
(Madras, 1990.)

63.  Shrimp Seed Collectors of Bangladesh. (Based on a study by UBINIG.) (Madras, 1990.)
64.  Reef Fish Resources Survey in the Maldives. M. Van Der Knaap et al. (Madras, 1991.)

65. Seaweed (Grecilaria Edulis) Farmning in Vedalai and Chinnapalam, India. |. Kakman, |. Raendran, C. L.Angell.
(Madras, 1991.)

66. Improving Marketing Conditionsfor Women Fish Vendors in Besant Nagar, Madras. K. Menezes. (Madras, 1991.)
67. Design amd Trial of Ice Boxesfor Use on Fishing Boats in Kakinada, India. |.J. Clucas. (Madras, 1991.)

68.  The By-catch fromn Indian Shrimnp Trawlers in the Bay of Bengal: The potential for its improved utilization. A. Gordon.
(Madras, 1991.)

69.  Agar amid Alginate Production from Seaweed in India. J. J. W. Coopen, P. Nambiar. (Madras, 1991.)

70. The Kattumaram of Kothapatnam-Pallipalem, Andhra Pradesh, India — A survey of the fisheries and fisherfolk.
K. Sivasubramaniam. (Madras, 1991.)

71. Manual Boat Hauling Devices in the Maidives. (Madras, 1992.)
72.  Giant Clamns in the Ma/dives — A stock assessment and study of their potential for culture. 3. R. Barker. (Madras, 1991.)

73.  Small-scale Culture of the Flat Oyster (Ostrea folium) in Pu/au Langkawi, Kedah, Malaysia. D. Nair, B. Lindeblad.
(Madras, 1991.)

74. A Study of the Performance of Selected Small Fishing Craft on the East Coast of india. G. El Gendy. (Madras, 1992.)
75.  Fishing Trials with Beachlanding Craft at Thirumullaivasal, Tamil Nadu, India, 1989.1992. G. Pgjot (Madras, 1992.)

76. A View from the Beach — Understanding the status and needs offisherfolk in the Meemu, Vaavu and Faafu Atolls of
the Republic of Maldives. The Extension and Projects Section of the Ministry of Fisheries and Agriculture, The Republic
of Maldives. (Madras, 1991.)

77. Development of Canoe Fisheries in Sumatera, Indonesia. 0. Gulbrandsen, G. Pgjot. (Madras, 1992.)

78. The Fisheries and Fisherfolk of Nias Island, Indonesia. A description of the fisheries and a socio-economic appraisal
of thefisherfolk. Based on reports by G. Pgjot, P. Townsley. (Madras, 1991.)

79. Review of the Beche De Mer (Sea Cucumber) Fishery in the Maldives. L. Joseph. ‘(Madras, 1992.)

80. Reef Fish Resources Survey in the Maldives — Phase Two. R. C. Anderson, Z. Waheed, A. Avif. (Madras, 1992.)
8l. Exploratory Fishingfor Large Pelagic Species in South Indian Water. J Gallene, R. Hall. (Madras, 1992.)

82. Cleaner Fishery Harbours in the Bay of Bengal. Comp. by R. Ravikumar (Madras, 1992.)

83.  Survey of Fish Consumption in Madras. Marketing and Research Group, Madras, India. (Madras, 1992.)

84.  Flyingfish Fishing (91 the Coromandel Coast. G. Pgjot, C. R. Prabhakaradu. (Madras, 1993.)

85. The Processing and Marketing of Anchovy in the Kanniyakumari District of South India: Scope for developmnent.
T.W. Bostock, M.H. Kaavathy, R. Vijaynidhi. (Madras, 1992.)
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86.
87.
88.
89.

90.

91.
92.
93.
9.

95.

96.

97.

98.
99.

Nursery Rearing of Tiger Shrimnp Post-larvae in West Bengal, India. H Nielsen, R Hall. (Madras, 1993.)
Market Study of Tiger Shrimp Fry in West Bengal, India. M M Raj, R Hall. (Madras, 1993.)
The Shrimp Fry By-catch in West Bengal. B K Banerjee, H Sleigh. (Madras, 1993.)

Sudies of Interactive Marine Fisheries of Bangladesh. Managenent and Devel opment Project, Department of Fisheries,
Chittagong, Bangladesh. (Madras, 1993.)

Socioeconomic Conditions of Estuarine Set Bagner Fisherfolk in Bangladesh. K.T. Thomson, Sk Md Dilbar Jahan,
Md Syed Hussain. (Madras, 1993.)

Further Exploratory Fishing for Large Pelagic Species in South Indian Waters. G Pgjot. (Madras, 1993.)

Cage Nursery Rearing of Shrimp and Prawn Fry in Bangladesh. C. Angell. (Madras, 1994.)

Dealing with Fishery Harbour Pollution — The Phuket Experience. R. Ravikumar. (Madras, 1994.)
Biosocioeconomic Assessment of the Effects of the Estuarine Set Bagnet on the Marine Fisheries of Bangladesh.
Md G. Khan, Md S. Islam, Md G. Mustafa, Md N. Sada, Z.A. Chowdhury. (Madras, 1994.)

Biosocioeconomic Assessment of the Effects of Fish Aggregating Devices in the Tuna Fishery in the Maldives. A Naeem,
A Latheefa, Ministry of Fisheries and Agriculture, Mald, Maldives. (Madras, 1994.)

Biosocioeconomics of Fishing for Small Pelagics along the Southwest Coast of Sri Lanka. P. Dayaratne, K.P. Sivakumaran.
(Madras, 1994.)

The Effect of Artificial Reef Installation on the Biosocioeconomics of Small-scale Fisheries in Ranong Province,
Thailand. Hansaet al. (Madras, t994.)

Biosocioeconomics of Fishing for Shrimp in Kuala Sepetang, Malaysia. A.A. Nuruddin, Lim Chai Fong. (Madras, 1994.)

Biosocioeconomics of Fishing for Shrimp in the Langkat District, on the East Coast of North Sumatera, Indonesia.
B. Wahyudi, G.H. Tampubolon, W. Handoko. (Madras, 1994.)

Manuals and Guides (BOBP/MAG!.....-)

10

11

12.
13

14.

15.

16

17.

18.
19.

20.

Toward.c Shared Learning: Non-formal Adult Educationfor Marine Fisherfolk Trainers Manual. (Madras, June 1985.)
Towards Shared Learning: Non-formal Adult Educationfor Marine Fisherfolk. Animators Guide. (Madras, June 1985.)
Fishery Statistics on the Microcomputer. A BASIC Version of Hasselblad’'s NORMSEP Program. D. Pauly, N. David,
J. Hertel-Wulff. (Colombo, 1986.)

Separating Mixtures of Normal Distributions : Basic programs for Bhattacharya’s Method and Their Application for
Fish Population Analysis. H. Goonetilleke, K. Sivasubramaniam. (Madras, 1987.)

Bay of Bengal Fisheries Information System (BOBFINS): User’s Manual. (Colombo, 1987.)

A Manual on Rapid Appraisal Methods for Coastal Comnmunities. P. Townsley. (Madras, 1993.)

Guidelines for Extension Workers in Group Management, Savings Promotion and Selection of Enterprise. H. Setyawati,
P. Limawan. Directorate General of Fisheries, Ministry of Agriculture, Government of Indonesia, Jakarta and Bay of
Bengal Programme. (In Indonesian). (Madras, 1992).

Extension Approaches to Coastal Fisherfolk Development in Bangladesh: Guidelines for Trainers and Field Level
Fishery Extemsopm Workers. Department of Fisheries, Ministry of Fisheries and Livestock, Government of Bangladesh
and Bay of Benga Programme. (In Bangla). (Bangladesh, 1992.)

Guidelines on Fisheries Extension im the Bay of Bengal Region. | Jungeling. (Madras, 1993.)

Our Fish, Our Wealth. A guide to fisherfolk on resources management — In ‘comic book’ style (English/Tamil/Telugu).
K. Chandrakanth with K. Sivasubramaniam, R. Roy. (Madras, 1991.)

Our Shrimp, Their Lives. A guide to fisherfolk on resources management — In ‘comic book’ style (English/Tamil).
K. Chandrakanth with K. Sivasubramaniam, R. Roy. (Madras, 1993.)

How to Build a Timber Outrigger Canoe. O Gulbrandsen. (Madras, 1993.)

A Manual for Operating a Small-scale Recirculation Freshwater Prawn Hatchery. R. Chowdhury, H. Bhattacharjee,
C. Angell. (In English and Bengali). (Madras, 1993.)

Building a Liftable Propulsion System for Small Fishing Craft — The BOB Drive. O Gulbrandsen, M R Andersen.
(Madras, 1993.)

Guidelines for Fisheries Extension in the Coastal Provinces of Thailand. Fisheries Extension Division, Department of
Fisheries, Ministry of Agriculture and Cooperatives, Bangkok, Thailand and the Bay of Bengal Programme.
(Thailand, 1993.)

Safety at Sea — A safety guidefor small offshorefishing boats. O Gulbrandsen, G. Pajot. (Madras, 1993.)
Guidelines for Cleaner Fishery Harbours. R. Ravikumar. (Madras, 1993.)

A Handbook of Oyster Culture. H. Nawawi. (In English and Maday). (Madras, 1993.)

Management of Fisherfolk Microenterprises - A mnanual for training of trainers. V. Muthu, P.SAA. Kunchitha Padam,
Bhatnagar. (Madras, 1993.)

Life on Our Reefs - A colouring book. Ministry of Fisheries and Agriculture, Male, Republic of Maldives and the Bay
of Benga Programme. (Madras, 1993.)
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Information Documents (BOBP/INF/...)

10. Bibliography on Gracilaria — Production and Utilization in the Bay of Bengal. (Madras, 1990.)
11 Marine Smnall-Scale Fisheries of West Bengal : An Introduction. (Madras, 1990.)

12. The Fisherfolk of Puttalam, Chilaw, Galle and Matara — A study of the economic status of thefisherfolk offourfisheries
districts in Si Lanka. (Madras, 1991.)

13, Bibliography on the Mud Crab Culture and Trade in the Bay of Bengal Region. (Madras, 1992.)
Newsletters (Bay of Bengal News)

Quarterly, from 1981

Other Publications

L Helping Fisherfolk to Help Themselves : A Study in People's Participation, (Madras, 1990.).

2. The Shark Fisheries of the Maldives. R C Andersen, H Ahmed. Ministry of Fisheries and Agriculture, Maldives.
(Madras, 1993).

NOTE: Apart from these publications, the BOBP has brought out several folders, leaflets, posters etc., as part of its extension
activities. These include Post-harvest Fisheries folders in English and in some South Indian languages on anchovy
drying, insulated fish boxes, fish containers, ice boxes, the use of iceetc. Several unpublished reports connected with
BOBP's activities over the years are aso available in its Library.

For further information contact:

The Bay of Bengal Programme, Post Bag No. 1054, Madras 600 018, India.
Cable BAYFISH Telex: 41-21138 BOBP Fax: 044-4936102

Telephone: 4936294, 4936096, 4936188
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