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The North Sumatera Province of Sumatera, Indonesia, has access to marine resources
on the east coast (Maacca Straits) as well as the west coast (Indian Ocean). A project
to make a biosocioeconomic assessment of the methods being used to catch shrimp
was undertaken by the Provincial Fishery Service (PFS) of North Sumatera with
assistance from the Bay of Bengal Programme (BOBP).

Amongst other objectives, the project intended to examine management options to
improve yield and revenue from shrimp resources, bearingin mind the effects of such
measures on the community. The east coast is rich in shrimp resources. Langkat
District, bordering the Malacca Strait, where small-scale fisheries, and particularly
the production of shrimp, is an important feature, was selected as the area to be
studied.

Based on the distribution of fishing villages spread out aong the coast of Langkat
District and the various fishing gear operated by fisherfolk to exploit the different
shrimp resources in the area, a procedure of stratified random sampling was adopted
for data-collection in five strata and at twelve sampling locations. Data were collected
from April 1992 to March 1993 for five types of shrimp fishing gear and this was
used to estimate biological and economic parameters of the shrimp fishery. A socio-
economic survey of 112 villages was also conducted. The investigations were done
under the Bay of Bengal Programme's (BOBP's) ‘Small-scale Fisherfolk Communi-
ties project funded by DANIDA and SIDA and the reporting under ‘Bioeconomics
of Small-scale Fisheries funded by UNDP.

The Bay of Bengal Programme (BOBP) is amultiagency regional fisheries programme
which covers seven countries around the Bay of Bengal — Bangladesh, India, Indo-
nesia, Malaysia, Madives, 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 UNDP (United Nations
Development Programme). The main executing agency is the FAO (Food and Agri-
cultureOrganization of the United Nations).

This document is a working paper and has not been cleared by the Government
concerned or the FAO.
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Published by the Bay of Benga Programme, 91 St. Mary’s Road, Abhiramapuram,
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Fig 1. Map of the Malacca Straits area showing the North Sumatera Province of
Sumatera, Indonesia, both its coasts and the study area, Langkat District
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1. INTRODUCTION

1.1 Fisheries in North Sumatera Province

The North Sumatera Province Table 1. Maximum Sustainable Yield of the exploited
of Sumatera, Indonesia, has resources of North Sumatera Province (in tonnes)
access to marine resources on
the east coast (Malacca Straits) Resource East coast region West coast region
as well as the west coast (In- components (Malacca Straits) (Indian Ocean)
dian Ocean) (see Figure | on
facing page). It was estimated Demersal fish 110,000 50,350
in 1980 that these two regions Pelagic fish 126,500 226,110
have Maximum Sustainable Cord fish 6,802 12,638
Yields (MSY) as shown in Shrimp 20,000 850
Table 1

Total 263,302 289,938

Under the 1986 Five-Year

Development Plan, and the Source: Directorate General of Fisheries, 1980

fisheries development strategy

adopted in North Surnatera Province, six programmes have been initiated to ensure optimum
utilization of these marine resources. They are:

— The Fisheries Enterprises and Agribusiness Sustainable Programme;
_ The Fisheries Production Development Programme;

— The Post-harvest Technology and Marketing Programme;

- The Human Resources Quality Improvement Programme;

— The Fisheries Aquatic Resources and Environment Management Programme; and
_ The Fisheries Extension Programme.

The impact of these programmes on fisheries production, per capita consumption and foreign
exchange earningsfrom fisheries in North Sumatera Province between 1986 and 1990 is shown in

Table 2.

Table 2: Fisheries production, average consumption of fish and export value,
in North Sumatera Province (1986 - 1990)

Items 1986 1987 1988 1989 1990
Total production (1) 189,956.7 201,451.2 203,119.0 234,133.7 250,728.5
MARINE FISHERIES (1)
Capture 175,908.0 186,807.4 187,397,0 201,288.1 220,807.7
Mariculture - - - _ 16.0
INLAND FISHERIES (t)
- Open water 5457.8 5847.3 6176.0 6279.9 6004.1
Capture 2743.7 2816.9 3200.8 3274.1 3835.1
Cage culture 283.6 353.8 191.0 185.2 1404
Floating net — — — _ _
Brackishwater 1707.8 2591.0 2980.8 17,886.0 16,055.0
Ricefield culture 3649.8 2847.1 2996.5 3555.2 3695.2
Intensive culture 206.0 186.9 176.9 1665.2 175.0
Export
Volume (t) 13,042.9 17,269.2 18,603.6 27,4925 3695.7
Value (US$ 1000) 48,596.9 66,052.5 87,1405 138,658.2 175.0
Fish consumption
Per capita per year (kg) 17.40 1751 17.65 17.65 17.78
1)



A project to make a biosocioeconomic assessment of the methods being used to catch shrimp was
undertaken by the Provincial Fishery Service (PFS) of North Sumatera with assistance from the
Bay of Benga Programme (BOBP). The main objectives were to:

— Examine management options to improve yield and revenue from shrimp resources,
bearing in mind the effects of such measures on the community;

- Assess the bioeconomics of fishing for shrimp by small-scale fisherfolk;
_ Link the socioeconomics of the fisherfolk to the fishing activity; and

— Enable a better understanding of the interaction between different fishing methods
and the different groups of fisherfolk who practise them.

The east coast (Malacca Straits) is rich in shrimp resources (refer Table 1). And these resources,
together with demersal, pelagic and coral fish, are exploited in Langkat, Asahan, Deli Serdang,
Medan, Tanjung Bala and Labuhan Batu Districts to meet the demands of domestic consumption
and export.

Langkat District, bordering the Malacca Straits, where small-scale fisheries, and particularly the
production of shrimp, is an important feature, was selected as the area to be studied. Total fisheries
production had increased in Langkat District from 10,420 t in 1987 to 14,764 t in 1991. And
shrimp production from 1,172 to 1,185 t.

The various fishing gear used to catch shrimp in North Sumatera include the set bagnet, liftnet,
beach seine, Danish seine, gillnet and trammelnet. The dominant fishing gear in Langkat are

— trammelnet (TRN) (Jaring Apollo and Jaring Taiwan),
_ shrimp gillnet (SGN) (Pukat Udang and Jaring Planet), and
_ set bagnet (SBN) (Ambai).

The craft using these fishing gear are nonmotorized boats, outboard motorized boats and inboard
motorized boats. They generaly fish 5-7 km from shore.

The major species of marine shrimp in Langkat that fishermen target are Banana shrimp
(P. merguiensis), Indian white shrimp (P. indicus), Metapenaeus sp. — primarily Yellow shrimp
(M. brevicornis) and Speckled shrimp (M. monoceros) — Tiger shrimp (P. monodon) and Kiddi
shrimp (Parapenaeopsis stylifera). The main demersal finfish captured are Croaker (Scianidae),
Flatfish (Psettodidae), Ponyfish (Leiognathidae), Catfish (Tachyurusidae), Sweetlip (Pomadasidae)
and Stingrays (Dasyatidae).

The study, and consequently the analysis, was restricted to the following species of shrimp,

_ Tiger shrimp,

— Banana shrimp,

_ White shrimp, and

— Brown shrimp,
caught by trammelnets (TRN), shrimp gillnets (SGN) and set bagnets (SBN). As two different
types of TRN and SON are used, they have been designated TRN1 and TRN2 and SGN1 and

SGN2. Finfish catches with these gear have also been included in the catch, as their catch rates
are significant when using SBN and SGN.

@



2. METHODOL OGY

Based on the distribution of fishing villages spread out aong the coast of Langkat District and the
various fishing gear operated by fisherfolk to exploit shrimpresources in the area, a procedure of
stratified random sampling was adopted for data-collection. Figure 2 shows the five strata and
twelve sampling locations, al major landing centres.

Fig 2. Map showing the five strata and 12 sampling stations in Langkat District,
Sumatera, Indonesia

/ = Stabat
% ~
LEGEND
STRATUM | . P. Kampai, P. Sembilan, Beras Basah
3 STRATUM || . Perlis, Brandan Timur, S. Bilah
% STRATUM Il . K. Gebang, K. Serapuh
=
g STRATUM IV . Kmp. Baru, Bubun/Pkl. Biduk
=
= STRATUM V . Tapak Kuda, Jaring Halus
§ e Sampling stations
g
3
©)

i



Stratum | has an open coast with moderate surf. The beach is sandy and wide. Stratum Il has a
shallow beach with mangroves aong it. Stratum Il is close to the mgjor river, Sepucung Besar.
The remaining stretch of the coastline of the study area is the delta of the Sepucung Besar.
Mangroves grow along the beach discontinuously. The bottom sediment isusually muddy-sand and
sandy upto about 10m depth, then rocky upto about 30 m depth.

For the socioeconomic study, eight villages were selected from among the sampling locations in
the five strata, as shown in Table 3.

Table 3: Distribution of survey locations/villages

Strata Main landing Bioeconomic Socioeconomic
No. placesivillages selected survey survey
| | Pulau Kampai v -
Pulau  Sembilan v v
3 Beras Bassh v
Il 4 Perlis v .
5 Sungai Bilah v v
6 Brandan Timur v v
[l 7 Kuala Gebang v v
8 Kuala Serapuh v v
1Y 9 Kampung Baru v v
10 Pengkalan Biduk/Bubun v v
\Y% I JaringHalus v v
12 Tapak Kuda Baru v

The distribution of fishing gear in the main landing centres is shown in Table 4.

Table 4: Distribution of fishing gear by main landing places/villages in the five strata

No. Main landing places Shrimp gilinet Trammelnet Set bagnet
SGN1 SGN2 TRNL TRN2 BN
| Beras Bash 47 : 47 : 15
2. Pulau Kampai - - 75
3. Pulau Sembilan - - 28 - 40
4. Brandan Timur 28 - 30 - 8
5  Sunga Bilah 70 - 194 - 8l
6. Perlis 5 - 164 - 15
7. Kuaa Serapuh - 60 124 - 16
8. Kuaa Gebang . 15 25 : 97
9. Kampung Baru - - - 65
10.  Pkl. Biduk/Bubun - 373 102 - 8
11, Jaring Halus - 9 250 - 2
12.  Tapak Kuda Baru - 69 40 - R
Total 150 506 1079 65 344

(4)



2.1 Bioeconomics

Data were collected from April 1992 to March 1993 for the five types of shrimp fishing gear. This
was used to estimate biologica and economic parameters, viz, growth parameters, fishing and
natural mortality, recruitment, species composition of shrimp, catch, fishing effort, as well as cost
and earnings for different fishing gear operations.

Ten samples of each type of fishing gear, in each stratum, were selected for monthly observation.

The shrimp catch is, usually, commercially graded according to species and size and the different
grades are placed in separate baskets. Sample length-frequencies (carapace-length) and price of
each species according to commercial grade were recorded for each gear-craft combination. Be-
sides this, catch records - maintained at the landing centres by the towke — of landings, number

of trips and number of operations conducted each month, quantity landed by each craft and value
of the catch, were also used.

From this data, the catch per operation and catch per day or catch per trip were estimated for each
craft-gear combination. This was used to calculate the monthly production of each species by each
fishing gear (Tables 6a-c on pages 7, 8 and 9). Average catch rates are shown in Tables 7a-c on
pages 10, Il and 12.

Production by each gear, per month and stratum were used to raise length-frequency data to the
catch-at-length. The catch-at-length data from all five strata were pooled for each species for
various population parameter estimations.

The average fishing mortality, natural mortality, recruitment pattern, lengths at 50 per cent and
75 per cent probability of capture were estimated by using the Compleat ELEFAN package
(Gayanillo, Seriano and Pauly, 1989).

The ELEFAN package was used to carry out the Beverton and Holt yield per recruit and biomass
per recruit analysis.

The length-cohort analysis programme, in the LFSA package (Sparre, 1987), was used to establish
fishing mortality values for each length class caught and the F,, values. These were used in a
Thompson and Bell prediction analysis to obtain yields of each species as well as al species
combined with each fishing gear.

2.2 Socioeconomics

A village profile and a frame survey were conducted in order to identify the general situation in
a village, such as land use, population structure, physical and socioeconomic infrastructure and
household data by type of household.

A baseline socioeconomic survey was, then, conducted by sampling 10-20 per cent of the house-
holds in the selected villages. Besides 22 fishing households sampled, 66 nonfishing households,

()



selected randomly, were sampled (Table 5). There were various difficulties in surveying a larger
number of nonfishery households.
Table 5: Villagewise household distribution and number sampled
Main landing Household population Household samples %

places
FFH NFHH Total FHH NFHH Total FHH

Beras Basah 336 1366 1704 — _ _ _
Pulau Kampai 320 337 657 64 15 79 20.0
Pulau Sembilan 178 80 258 — _ _ _
Brandan Timur 68 1869 2135 — _ _ _
Sungai Bilah 632 1181 1813 119 18 137 18.0
Perlis 881 49 930 139 5 144 15.8
Kual a Serapuh 217 195 412 — _ _ _
Kual a Gebang 250 43 293 50 5 55 20.0
Pkl.Biduk/Bubun 422 29 451 86 : 86 20.4
Kanpung Baru 431 1115 1546 51 5 56 11.8
Jaring Halus 360 50 410 74 13 87 20.8
Tapak Kuda Baru 265 36 292 39 5 44 15.0
Total 4360 6350 10,710 622 66 688 143
(40% (60% (90% (9.6%

Note: FHH: Fishing household (may also be engaged in other activities)
NFHH: Nonfishing household (Not involved in fishing activities)

The baseline socioeconomic survey compiled data on:

— Household members by sex, age, level of education, income activities.
— Living conditions of fisherfolk.

_ Fishing, fishery-related and nonfishery activities and incomes.

— Ownership of fishing craft and gear.

_ Sharing system.

_ Indebtedness.

— Saving and investment.

- Household expenditure.

Due to limitations in the skill of the personnel assigned for sampling, data compilation and

supervision, both bioeconomic and socioeconomic data collected suffered from errors in species
separation, length-frequency sampling, separation of craft-gear combinations etc.

3. BIOECONOMIC FINDINGS
3.1 Species composition

The analysis of the species caught by the different gear in the five strata is presented in the
fol | owing pages. There are wide variations in catch composition among the gear as well as the
Strata.

(6)



SHRIMP GILLNET (SON | and 2)

The catch by SGN | and 2 in the five strata indicated (Table 6a) that finfish dominated Stratum |
with 95.2 per cent, were 36.7 per cent in Stratum |1 and 40.3 per cent in Stratum [V, but were below
10per cent in Strata Il and V. The species of finfish caught included Croaker (Sciaenidae), Goatfish
(Uppeneus spp.), Stingrays (Dasayatidae), Catfish (Arius spp.), Bonyfish (Leiognathidae) etc.

Among the shrimp species, Tiger shrimp occurred in significant quantities in Stratum 1V (12.4%),
but were much less in other strata. Though the Banana shrimp and the Indian white shrimp are
similar in their distribution, their compositions varied in the different strata. In Stratum 111 and
Stratum V, Bananashrimp accounted for 70.5 per cent and 50.6 per cent of the catch respectively,
whereas in Strata Il and IV they were less and occurred in nearly equal proportions (20%).

Other species of shrimp caught were mainly Yellow shrimp, Speckled shrimp and Kiddi shrimp.
These occurred in higher proportions in Stratum 11(26.2%) and Stratum V (23.9%).

Table 6a: Monthly production by species in shrimp gilinet catch in Langkat District,
and annual average species composition (%)

Species May Jun. Jul. Aug. Sp. Oct.  Nov. Dec. Jan. Feb. Mar. Apr. Total %
92 92 92 92 92 92 92 92 93 93 ] 93

Stratum |
Tiger shrimp 000 000 162 015 000 000 003 062 000 000 000 000 242 02
Banana shrimp 000 000 150 1126 122 146 070 230 112 1.01 352 100 2509 23
Indian white

shrimp 000 000 000 09 000 017 063 000 013 000 12 000 31 03
Brown shimp 000 000 000 . 344 188 164 48 379 273 284 324 000 2444 20

Finfish 000 000 940 175 21772 2678 8040 13625 379 9791 33284 6326 10827 952
Tota 000 000 1015 1756 20082 3005 8664 1429 4194 10176 3082 6426 114833 10000
Stratumll

Tiger shrimp 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.02 0.08 0.01
Banana shrimp 17.00 17.00 0.00 0.00 0.00 218 4294 0.00 650 1330 3.02 097 10291  17.08
Indian white

shrimp 0.00 0.00 0.00 0.00 2.75 353 0.00 354 1248 93 2,62 433 12048 20.00
Brown shrimp 0.00 0.56 4.22 0.00 4.22 809 132 389 2113 8126 115 395 157.78  26.19
Finfish 0.00 1.62 0.00 0,00 000 2554 0.00 000 11994 000 5645 1757 22112, 3671
Tota 1700 19.18 422 0.00 697 3934 5615 743 16005 18579 7940 2684 60237 100.00
Stratum I

Tiger shrimp 485 0.18 0.17 0.00 0.62 135 0.03 0.13 0.49 0.10 017 0.03 812 7.09
Bananashrimp 5206 113 303 0,00 2.95 987 149 363 0.40 0.89 398 133 80.76 7055
Indian white

shrimp 0.00 0.00 0.00 0.00 021 0.00 0.00 0.19 0.00 0.00 175 0.14 2.29 2.00
Brown shrimp 7.70 0.25 0.00 0.00 148 247 0.43 1.69 0.93 1.07 297 372 211 19.84
Finfish 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 059 0.52
Total 65.20 156 320 0.00 526 1369 1.9 5.64 18 2.06 8.87 522 11447 100.00
Stratum 1V

Tiger shrimp 000 000 000 000 211 277 081 000 000 000 000 569 1138 1236
Banana shrimp 142 0.00 0.00 0,00 0.74 4.29 6.33 271 0.38 192 0.44 000 1823 19.79
Indian white

shrimp 000 000 000 000 064 457 110 692 173 220 18 000 1897 2060
Brown shrimp 000 000 000 000 037 205 232 046 113 012 000 000 645 7.00
Finfish 079 000 000 000 193 342 0.00 180 1229 1614 070 000 3707 4025
Total 221 000 000 000 579 1710 1056 1189 1553 2038 295 569 9210 100.00
Stratum V

Tiger shrimp 000 064 000 000 000 013 027 000 000 000 047 000 151 2.14
Banana shrimp 0.37 244 000 000 212 176 429 1608 176 324 233 135 3674 5060
Indian white

shrimp 0.09 108 000 000 051 154 101 119 08 000 o049 179 859 933
Brown shrimp 009 139 000 000 012 107 225 410 056 204 047 478 1687 2389
Finfish 000 02 000 000 000 000 750 019 000 000 000 000 792 112
Totd 0% 578 000 000 275 450 1532 2156 320 528 376 192 0.6 9716

™



SET BAGNET (SBN)

The catch by the SBN indicated (Table 6b) that finfish were dominant in Stratal, Il and V, whereas
in Stratum [11 shrimp were dominant. No SBN were operated in Stratum IV. Tiger shrimp catches
with SBN were generaly very low in al the strata, except I11. Bananashrimp catches were greater
in Strata 111 and V than in the other strata. The catch of White shrimp was very low in al strata,
except 11. Other shrimp (Metapenaeus spp.) accounted for nearly half the catch in Strata Il and
I, but in Strata | and V they were only about 10 per cent of the catch. Overall, the catch
composition of SBN in al strata was dominated by finfish (47.3%), followed by other penaeid
shrimp (Metapenaeus spp.) (28.8%), White shrimp (10%) and Banana shrimp (8.1%).

Table 6b: Monthly production by species in set bagnet catch in Langkat District
and annual average species composition (%)

Species May Jun. Jul.  Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. Total %
92 92 92 92 92 92 92 92 93 93 93 93

Stratum |

Tiger shrimp 0.06 180 036 066 000 000 011 004 000 000 000 012 315 041
Banana shrimp 602 14 078 442 227 272 231 32U 1.08 1% 1% 305 3041 397

Indian white

shrimp 0.00 4.40 1.90 1.09 0.00 181 3.07 0.23 0.17 0.00 0.06 455 17.28 2.26
Brown shrimp 397 212 0.53 310 1091 8.13 199 1024 3.99 7.96 7.38 997 7029 9,18
Finfish 124 2248 4273 166 10781 7016 5490 7120 732 8538 4970 6400 64447 8418
Tota 1129 3221 4630 1093 12099 8282 6244 8492 7845 9488 5868 8169 76560 100.00
Stratum |1

Tiger shrimp 000 019 632 000 000 000 000 004 000 000 001 030 68 037
Banana shrimp 468 390 1137 000 136 207 2153 108 11205 26! 097 1161 17323 941

Indian white

shrimp 031 000 1200 0.00 188 580 2190 408 20304 353 439 303 2599 1412
Brown shrimp 514 133 245 000 186 399 2786 382 19026 490.71 650 446 73838 4011
Finfish 377 1288 423 000 477 108 12638 1042 45872 000 228 000 66263 3599
Total 1390 1830 7447 000 987 1294 19767 1944 96407 49685 1415 1940 1,841.06 100.00
Stratum 111

Tiger shrimp 000 033 007 000 026 046 002 030 017 054 20912 069 31.9% 15%
Banana shrimp 042 377 161 000 216 417 175 422 114 532 434 271 316 1579
[ndian white

shrimp 290 309 113 000 000 116 363 0.80 0.00 247 463 332 2313 115
Brown shrimp 185 6.7! 142 000 682 8.19 412 982 6.77 739 213 1668 9178 4584

Finfjsh 091 412 000 000 000 000 000 1409 0.00 193 023 045 2173 10I.85
Total 6.08 1802 423 000 924 14868 9.5 0.7 8.08 1765 59.63 2385 20021 100.00
Stratum V

Tiger shrimp 0.01 056 000 000 000 000 570 000 003 000 000 004 635 504
Banana shrinp 30 5.60 000 000 074 027 254 1% 127 L 092 114 1922 1526

[ndian white

shri mp 0.68 0.14 0.00 0.00 0.26 156 7.26 2.94 140 0.77 0.89 018 1608 1217
Brown shrimp 1.65 1.29 0.00 0.00 148 121 371 2.26 0.90 128 157 020 1555 12.35
Finfish 14.70 7.56 0.00 0.00 248 304 1661 716 3.60 381 8.19 156 687" 5457
Tota 2005 1515 0.00 0,00 4.96 608 3583 1432 7.20 763 1157 312 12591 100.00

(8)



TRAMVELNET (TRN ! and 2)

The catch by TRN | and 2 indicated (Table 6¢) that catches of finfish were 19-34 per cent in
Stratal, 11, 1V and V, but were much lower in Strata Ill. The catch of Tiger shrimp was generally
low (<9%), except in StratalV (12.8%). Banana shrimp is the target species when using TRN and
this is evident fromcatch data in al strata, which show catches of this species to be higher than
others. White shrimp and other shrimp (Metapenaeus spp.) displ ayed large variations in the catch
composition.

Species

Stratum |
Tiger shrimp
Banana shrimp
Indian white
shrimp
Brown shrimp
Finfish
Total

Stratum 11
Tiger shrimp
Banana shrimp
Indian white
shrimp
Brown shrimp
Finfish
Totdl

Stratum 111
Tiger shrimp
Banana shrimp
Indian white
shrimp
Brown shrimp
Finfish
Total

Stratum 1V
Tiger shrimp
Banana shrimp
Indian white
shrimp
Brown shrimp
Finfish
Tota

Stratum V
Tiger shrimp
Banana sfrimp
Indian white
shrimp
Brown shrimp
Finfish
Totd

May
92

0.27
12.11

0.00
0.10
30.20

42.68

0.00
1221

0.00
0.00
10.83

2304

6.05
52.39

0.00
9.03
1371

8118

0.20
045

0.00
115
215

395

0.00
20.60

26.68
0.00
0.01

4129 -

Jun.
92

0.16
1970

0.00
0.00
0.99

20.85

0.00
64.23
0.00
10.85
30.13
105.21

0.62
9.18

252
144

201
1.1

128
101

0.00
0.00
0.00

2.29

072
11.86

0.67
310
1349

29.84

Jul.
92

2.74
353

0.00
0.00
0.00

6.2

7.59
7,59

0.00
0.00

2153

153
423

0.00
197
0.00

1773

430
6.02

1488
163
17.03

43.86

0.00
0.00

0.00
0.00
0.00
0.00

and annual average species composition (%)

Aug.
92

175
461

149
529

449
17.63

0.00
0.00

0.00
0.00
0.00

0.00

0.00
0.00

0.00
0.00
0.00

0.00

0.00
0.00

0.00
0.00
0.00

0.00

0.00
0.00

0.00
0.00
0.00

0.00

Sep.
R?

0.00
10.68

0.00
0.00

0.00 .

10.68

0.13
124

8.70
8,57
28.12

52.76

0.82
3.86

0.00
0.60
0.00

528

3.96
434

0.72
0.30
112

10.44

0.00
476

0.55
0.00
0.00

531

QOct.
92

0.00
9.85

0.00
0.00
0.00

9.85

0.00
2.69

0.73
043
011

3.85

120
5.74

0.00
0.60
0.00

154

0.38
0.56

0.07
0.02
0.11

114

0.19
5.92

210
159
0.00

9.80

Nov.
92

0.00
1967

0.00
1478
1323

4768

0.92
7.86

081
116
0.26

1101

054
142

0.25
407
0.00

1228

150
8.26
153
2.99
0.02
1430

118
1050

379
415
2165

421

©)

Dec.
92

0.00
1437

0.00
0.00
0.00

1437

0.12
582

411
450
011

14.66

39.04
281.48

1495
94,94
3152

461.93

249
567

0.38
5.22
174

1550

1
1

137
0.00
0.00

1485

Jan.
93

0.00
0.00

0.00
0.00
0.00

0.00

001
2.30

0.09
0.02
0.00

242

057
288

0.00
049

3

0.29
114

0,90
0.00
0.01

234

0.74
9.0!

0.56
247
0.02

1280

Feb.
93

0.00
17

0.00
0.00
0.00

172

311
6.56

0.00
9.21
0.00

1895

050
3.05

0.23
0.94
0.00

472

143
2.80

0.36
0.00
350

8.09

054
525

114
0.51
0.00

744

Mar.
93

0.00

0.00

0.00
0.00
0.00

0.00

0.77
3.00

133
255
0.00

19.63

0.89
395

142
144
0.00

7.70

112
438

149
0.16
194

9.09

187
283

144
115
0.00

729

Apr.
93

0.00
1137

0.00
0.00
0.00

1137

353
761

123
114
0.00

1351

132
4.09

0.00
1247
242

20.30

018
249

148
161
17.43

23.16

034
190

463

0.98
0.00
785

Table 6¢c: Monthly production by species in trammelnet catch in Langkat District

Total

4.9
107.61

149
2017
48.91

183.10

16.18
12111

2898
38.50
75.80
286.57

53.08
378.27

19.37
127.99
49.66

62837

1713
3112

218!
13.08
45.05

13419

7.29
84.40

4293
1395
3H.17

183.74

%

2.69
58.17

08!
11.02
2%6.71

100.00

5.65
4436

1011
1343
26.45

100.00

845
60.20

3.08
20.37
790

100.00

2mn
2166

16.25
9.75
357

100.00

397
4593

23.36
7.59
19.14

100.00



3.2 Catch rates

Monthly average catch rates (Tables 7a, b, ¢,) displayed large variations among the different strata.
Catch rates of different species using different gear also varied considerably from strata to strata.

It can, however, be generalized that catch rates for finfish were usually higher than for shrimp
speciesin SBN and SGN, while the catch rate of Banana shrimp was high when using TRN, SBN
and SGN also display a higher catch rate of other penaeid shrimps when compared to the three
specified penaeid species.

Table 7a: Average catch rate by species in shrimp gllinet in Langkat District (kg/boat/day)
Species May92 Jun. 92 Jul. 92 Aug. 92 Sep. 92 Oct. 92 Nov. 92 Dec. 92 Jan. 93 Feb. 93 Mar. 93 Apr. 93

Stratum |
Tiger shrinp 0.00 0.00 3% 012 000 0.00 0.02 054 0.00 0.00 0.00 0.00
Banana shrimp 000 000 125 908 098 118 047 202 102 083 115 081
Indian white

shrimp 000 000 000 077 152 014 043 000 012 000 040 0.00
Brown shrimp 000 000 000 278 152 132 331 333 248 233 106 0.00

Finfish 0.00 0.00 112.00 141 17558 21.60 5451 11952 12542 80.25 108.77 57.63
Tot al 0.00 000 11460 1416 179.60 2424 5874 12541 12904 8341 11138 5844
Stratum 11

Tiger shrinp 0.00 000 000 000 000 000 000 000 000 000 004 002
Banana shrimp  0.00 1518 000 000 000 191 3900 000 346 1231 204 086

Indian white ‘

shrinp 0.00 000 000 000 25 310 000 340 6.64 850 177 380
Brown shrinp 000 050 1517 0.00 38 7.10 12.00 373 1124 750 1166 3.46
Finfish 000 145 000 0.00 000 2275 0.00 0.00 63.8  0.00 3814 15.42
Total 000 1713 1517 000 633 348 5100 713 8514 2831 5365 2356
Stratum 1

Tiger shrimp 655 027 017 000 08 038 004 005 08 011 023 003
Banana shrimp 714 153 293 000 39 275 201 146 067 102 534 1141
Indian white

shrimp 000 000 000 000 029 000 000 008 000 000 236 012
Brown shrimp 1040 033 000 000 200 069 058 068 155 123 400 319

Finfish 080 000 000 000 000 000 058 000 000 14 000 107
Total 2489 213 310 000 711 382 321 227 303 380 1193 1582
Stratum |V

Tiger shrimp 000 000 000 000 18 033 027 000 000 000 000 204
Banana shrinp  1.22 0.00 000 0.00 0.64 0.51 2.83 0.73 008 0.28 0.22 0.00
Indian white

shrinp 0.00 000 0.00 0.00 0.5 0.55  0.49 .86 0.38 0.32 0.9 0.00
Brown shrimp 000 000 000 000 032 025 104 012 025 002 000 0.00

Finfish 0.'00 0..00 0.'00 0.00 0.97 0.41 0.00 0..48 270 2.33 0.35  0.00
Tot al 1.22 000 000 000 429 205 463 319 341 2.95 148 204
Stratum V

Tiger shrimp 000 044 000 000 o000 009 013 000 000 000 269 0.00
Bananashrimp 003 169 000 000 14 021 208 1378 138 037 1339 0%

Indian white

shrinp 0.08 0.7 0.00 000 0.3 107 0.49 .02 070 000 28 124
Brown shrimp  0.08 096 000 000 008 074 109 352 044 023 269 332
Finfish 0,00 019 000 0.00 000 000 3.62 .85 0.00 0.00 0.00 0.00
Total 0.19 4,03 0.00 0.00 1.88 311 741 2017 2.52 060 2157 5.50
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Table 7b: Average catch rate by speciesin set bagnet in Langkat District (kg/boat/day)

Species May 92 Jun. 92 Ju. 92 Aug. 92 Sep. 92 Oct 92 Nov. 92 Dec. 92 Jan. 93 Feb 93 Mar. 93 Apr. B

Stratum |
Tiger shrimp 003 071 011 044 000 000 005 002 000 000 000 006
Banana shrimp 326 055 024 294 088 123 116 172 081 134 111 1.46
Indian white

shrimp 000 172 059 072 000 082 150 012 013 000 004 218
Brown shrimp 215 083 016 206 421 366 097 551 300 464 530 478

Finfish 0.67 8.80 13.27 110 41.63 3159 17.00 38.32 55.29 49.82 35.65 30.68
Total 611 1261 1437 726 4672 3730 2068 4569 5923 5580 4210 3916
Stratumll

Tiger shrinp 0.00 017 247 0.00 0.00 0.00 0.00 004 000 000 00 035
Banana shrimp 509 348 445 000 123 087 189 104 5960 194 08 1329
Indian white

shrimp 033 000 047 000 171 192 192 393 1080 262 38 346
Brown shrimp 559 118 09 000 169 244 244 368 10120 3645 570 510

Finfish 4,09 1150  16.56 0.00 433 1108 1108 10.02 244.00 0.00 2.00 0.00
Tot al 1510 1633 2491  0.00 8.96 16.31 18.71 18.71 415.60 41.01 12.41 2220
Stratum 111

Tiger shrinp 0.00 003 002 000 017 003 000 002 006 0.44 10.79 0.20
Bananashrimp 001 029 042 000 142 027 011 028 042 429 161 079
Indian white

shrinp 1.4 024 029 000 0.00 0.08 0.24 005 000 199 n 0.96
Brown shrimp 092 052 037 000 449 058 027 064 249 596 789 483
Finfish 045 032 000 000 000 000 000 092 000 156 0.09 1.09
Tot al 2.82 1.40 1.10 000 608 09 062 191 297 1424 22.09 7.87
Stratum V

Tiger shrinp 0.01 0.56 0.00 0.00 0.00 0.00 571 0.00 0.03 0.00 0.00 0.04
Bananashrimp 295 560 000 000 074 027 2.54 1.96 127 177 092 114
Indian white

shrimp 067 014 000 000 026 156 726 294 140 077 089 018
Brown shrimp 162 129 000 000 148 121 371 226 090 128 157 020
Finfish 14.41 756 0.00 0.00 248 3.04 1661 7.16 3.60 381 8.19 156

Total 1966 1515 000 000 49% 608 358 1432 720 763 1157 312

Table 7c. Average catch rate by species in trammelnet in Langkat District (kg/boat/day)

Species May 92 Jun. 92 Jul. 92 Aug. 92 Sep. 92 Oct. 92 Nov. 92 Dec. 92 Jan 93 Feb. 93 Mar. 93 Apr. 93

Stratum |
Tiger shrimp 0.23  0.03 0.70  0.40 000 000 002 000 0.00 000 000 000

Banana shrinp 3.92 42 090 106 270 250 4.8 4.06 0.00 2.00 0.00 1.70
Indian white

shrimp 000 000 000 034 000 000 000 000 o000 000 0.0 o0.00
Brown shrimp  0.03 000 000 122 000 000 365 000 000 000 000 000
Finfish 943 000 000 o076 000 000 325 000 000 000 000 0.00
Total 1361 424 160 378 270 250 1178 406 0.0 2.00 0.00 1.70
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Table 7c contd.

Soecies May 92 Jun.92 Ju. 92 Aug. 92 Sp. 92 Oct 92 Nov. 92 Dec. 92 Jan. 93 Feb. 93 Mar. 93 Apr. 93

Stratum 11
Tiger shrinp 0.00 000 158 000 003 000 0.2 002 001 004 006 0.63
Banana shrimp 353 1567 153 0.00 1.59 0.33 1.89 127 252 1.36 254 135
Indian white

shrinp 0.00 000 000 000 1.9 009 0.19 0.9 00 000 113 0.22
Brown shrimp 0.00 2.65 0.00 0.00 188 0.05 028 0.98 0.02 192 0.22 0.20

Finfish 313 5.88 0.25 0.00 6.17 0.00 0.03 0.02 0.00 0.00 0.00 0.00
Total 666 2420 331 000 1157 047 261 319 256 332 395 240
Stratum |1

Tiger shrinp 303 020 076 000 041 060 016 7.8 035 0.6 0.30 0.20
Banana shrinmp 26.19  3.02 211 000 193 287 225 5254 177 L5 132  0.62
Indian white

shrimp 0.00 08 000 000 000 000 008 279 000 012 047 0.00
Brown shrimp 4.52 0.47 099 000 0.30 0.06 123 1771 0.30 049 048 1.90

Finfish 5.69 0.55 0.00 0.00 0.00 0.00 0.00 5.87 0.00 0.00 0.00 0.06
Total 39.43 507 386 000 264 353 372 8619 242 246 254 2.78
Stratum [V

Tiger shrimp 028 025 083 000 125 012 032 062 012 045 035 004
Bananashrimp 064 210 117 000 137 018 177 142 046 089 139 060
Indian white

shrinp 0.00 000 28 000 0.23 002 03 010 004 011 047 035
Brown shrimp 165 000 032 000 010 001 0.64 130 000 000 005 0.39

Finfish 2.87 0.00 317 0.00 0.20 0.02 0.01 0.43 0.25 0.54  0.42 2.55
Total 5.44 235 837 000 315 03 307 387 0.87 199 268 3.93
Stratum V

Tiger shrimp 000 013 000 000 000 004 021 034 017 000 032 006
Bananashrimp 431 220 000 000 08 109 19 233 204 100 049 035

Indian white

shrinp 55 012 000 000 010 039 068 027 013 022 025 0.8
Brown shrimp 000 058 000 000 000 029 075 000 056 010 020 018
Finfish 0.00 03 000 000 000 000 017 000 000 000 000 0.00
Tota 990 338 000 000 09 181 371 294 29 132 126 14

3.3 Production and revenue

The production levels of al shrimp species and finfish are quite different for each strata. Produc-
tion by each gear isaso different. Table 8 (on facing page) indicates the production and revenue
estimated for each species by fishing gear. The finfish production estimate is not accurate, because
some of it is discarded at seaas trash and a portion of it is sometimes used for consumption by
the fishing households.

The production trends of shrimp species, by gear, in the five strata during May 1992 - April 1993,
were as follows:

The Tiger shrimp catch was 172,639 kg (TRN 57.4%, SGN 13.63% and SBN 28.9%) valued at
Rp 1,975,599,000* (TRN 68.5%, SGN 28.3% and SBN 3.21%). The revenue from the TRN was
highest, probably because the size of shrimp caught was larger than those caught by other gear.

~US$ 1 = InsRp. 2100 (appx.)

(12)



Table 8 Estimated production

and revenue of selected species by gear type

Species Trammelnet Shrimp gillnet Set bagnet

Banana shrimp

— Production 771,163 341,895 259,363

— Number caught 31,163,780 29,786,410 12,581,420

— Revenue (x Rp. 1000) 7,794,659 1,367,840 546, 240
Indian white shrinp

— Production (Kg) 113,657 153,481 319,307

— Nunber caught 10,524,654 16,209,050 28,323,820

— Revenue 424,612 424,612 570,752
Tiger shrimp

— Production (Kg) 99, 112 23,526 49,997

— Number caught 1,694,598 1,906,206 2,239,197

— Revenue (x Rp. 1000) 1, 353255 559, 757 62, 587
Brown shrinp

— Production (Kg) 213,193 228,258 919,054

— Revenue (x Rp. 1000) 606, 574 376,725 684, 436
Finfish

— Production (Kg) 257.9 1509.2 1513.6

— Revenue (x Rp. 1000) 184,430 349,162. 4 430, 640
Tota

— Production (Kg) 1,197,382.9 748, 669. 2 1,549,234, 6

— Revenue (x Rp. 1000) 10, 363, 530 3,078,096. 4 2,294, 655

— Effort (operation) (hoat days) 577,381 286, 147 144, 196

Banana shrimp production was 1,372,421 kg (TRN 56.2%, SGN 24.9% and SBN 18.9%). The
revenue from this catch was Rp 9,708,739,000 (TRN 80.3% and SGN 5.6%). Again, the higher
revenue from TRN is due to the larger size shrimp caught.

Indian white shrimp catch was 586,444 kg (TRN 19.4%, SGN 26.2% and SBN 54.4%. The revenue

data for this species, unfortunately, contained several discrepancies, but it did indicate that TRN
had the best overall gross revenue per unit effort in spite of the very low recorded catch.

Production of other penaeid species (primarily Metapenaeus spp.) was 1,360,505 kg. The catch of
Metapenaeus species by SBN was four times that by TRN, but the revenue was nearly the same
for both, probably because of the relatively higher price for the larger sizes caught by TRN.

3.4 Exploitation of penaeid shrimp

Penaeid shrimp move from shallow waters into deeper waters as they grow older and larger.
Consequently, their vulnerability to different fishing methods and fishing gear varies with the
different stages of their lives and the different ecological conditions. This is reflected by the
estimated number of individuals of each size group caught by each fishing gear.

(13)



Length-frequency data (Fig- Fig 3a. Length-frequency of Banana shrimp
ures 3a-c) reveal that the three caught in_the shrimp fisheries
flshlng gear explqlt .the s.ame . SBN
shrimp stocks at similar sizes,

which is only to be expected L — 84N
with al of them being used in 7 ST T e TAN
depths from 5-10 m. Only
TRN is sometimes used in
deeper waters. Large numbers
of Banana shrimp between
30 and 40 mm in length are
caught by al three fishing
gear, though the length at first

capture was between 12 and

0.6 1.2 1.8 2.4 3.0 36 4.2 4.B 5.4
16 mm. Mid-length (zm)

In the case of White shrimp, Fig 3b. Length-frequency of Indian white shrimp

the modal length at capture in caught in the shrimp fisheries
al three fishing gear is about
20 mm, with similar sizes of
entry for each gear. SBN ac-
counts for the highest catch,

both by numbers and by
weight.

qumr-{: 107

The size range of Tiger shrimp
at capture is the largest for
TRN. Catches of shrimp
above 55 mmin length is the

reason for the highest revenue O\5% 135 215 245 275 805 335 385 385 425
it obtains among the three Mid-langth (cm)

fishing gear.

Frequency (x 10%)

Fig 3c. Len%th-frequency of Tiger shrimp
caught in the shrimp fisheries

3.5 Growth parameters
of selected species

a_
of shrimp . \

Growth parameters were de-
termined for the shrimp spe-
cies, using pooled catch-at-
length data for the threefish-
ing gear, to ensure al modal 2
groups are included for a good
fit of the growth curve. Table
9 (on facing page) summarizes O 053353853185 4/254155 4855155 45 575 6.05 6,35
the growth parameters ob- MicHength (cm)

tained. These parameters in-

dicated that the entire fishing

grounds off Langkat District contained single stocks of each species, since no significant differ-
ences were obtained.

Frequency (x 10°)
T

3.6 Recruitnment pattern and spawni ng seasons

The ELEFAN analysis showed two recruitments each year or two peak spawnings per year, which
is common for most shrimp species in tropical waters. However, both spawnings are not of equal
strength.
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Table 9: Growth parameters of selected shrimp species in the Langkat District

Species Fisheries La K F M E L, L, F o
Banana Shrimp TRN - - 1.00 32 024 3010 3.32 193
5.60 1.20
SBN . 15 32 0.32 2.68 297 344
SON - - 2.90 3.2 0.48 3.032  3.347 3.57
White Shrimp TRN . ; 6.17 2.43 0.72 1.99 2.25 7.26
5.05 0.75
SBN - - 4.87 - 0.67 1. 956 2.21 6.42
SON - - 5.07 - 0.68 1.92 2.19 9.43
Tiger shrinp TRN - - - - 022 453 454 2.99
6.75 1.25 0.92 318
SBN - . 0.61 . 0.63 4.67 4.93 1.21
SGN - - 5.3 - 016 455 515  11.08

3.7 Cohort analysis

Jones' Length-Cohort Analysis was carried out using the LFSA package, to determine the fishing
mortality (F) for each length class, Fwvalue and the number of each species recruited to each
fishery.

The estimated catch number of each species by dl gear was 73 million for Banana shrimp,
55 million for White shrimp and 5.8 million for Tiger shrimp. The maximum fishing mortality
observed (Fw) using different fishing gear is presented in Table 9. Banana shrimp shows low Fmax
values for al gear compared to other shrimp species. TRN exhibited the lowest Fma (1.93), while
the other two gear were aimost equal at over 3. Fmafor Tiger shrimp was the highest for all gear,
but indicated a much lower value for TRN compared to SGN or SBN. Frax values for White shrimp
caught by al three fishing gear are higher than those for Banana shrimp, but less than those for
Tiger shrimp.

These trends may probably be explained by the fact that Banana shrimp is more abundant in the
area than the other two species. Larger sizes of Tiger shrimp generally occur in depths much
greater than those at which the adults of Banana shrimp occur. Trends of low catches and high
F values of White shrimp may probably be due to low abundance of the species.

3.8 Thompson and Bell prediction analysis

The findings of the analysis for mixed species catch by individual fishing gear are discussed
below.*

TRAMMELNET (TRN)

Using TRN for all three species specificaly studied, the present level of fishing effort (the fishing
mortality factor X is equal to 1.0), shows ayield less than the maximum sustainable yield (MSY).

= Any discrepancies observed between the estimated level of yield and value from the Thompson and Bell analysis and the

estimated production and value for the same fishery and species may be attributedto possibleerrors in the estimations of
natural and fishing mortalities of the species concerned. Or due to the limitation in the estimation of production and value
from the sampling carried out.
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To atain MSY, the fishing effort has to increase nearly at least eightfold (Table 10 on facing
page). The Maximum Sustainable Economic Yield (MSEY) will however result with a five-fold
increase of fishing effort (see Figure 4A, and Table 10, Item 8).

Fig 4. Thompson and Bell long term prediction for. (Ag combined species,
by trammelnet, with setbagnet and shrimp gilinet suppressed, and
(B) selected shrimp species combined, by shrimp gillnet
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For each of the three selected shrimp species exploited by TRN, the findings are:

_ The present level of fishing effort for Banana shrimp results in yields below MSY
and MSE, and could be increased by a factor X = 9.2 and 4.9 respectively (Table 10,
Item 2).

— The present level of fishing effort for Tiger shrimp results in yields far below MSY
and MSE. Effort will have to be increased considerably to reach the optimum yield
and revenue levels (Table 10, Item 1).

_ The present level of fishing effort for White shrimp indicates a yield beyond MSY
and should be reduced by about 20 per cent to maintain production at the MSY level.
It should, however, be reduced by 46 per cent to be at the MSE level. This will ensure
sufficient residual biomass, thereby avoiding recruitment overfishing (Table 10,
Item 3).
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Table 10: Thomson and Bell production analysis

Shrimp species Gear MSY F MSEY* F Biomass
(tonnes) (Factor) (Rp.1000) (Factor) (%)

Tiger shrinp SBN - >50 413,587 36.3 >35
SON - >50 >50
TRN - >50 429,604 32.55 >30

Banana shrimp SBN 309.33 0.84 1,334,320 0.54 .
SGN 966.18 5.0 8,093,420 2.80 47
TRN 1970.77 9.2 15,382,180 4.88 29

White shrimp SBN 309.33 0.84 1,334,320 0.54 33
SGN 141.35 0.56 603,980 0.38 35
T'RN 94.76 0.8 408,060 0.54 29

All three species SBN 1064.33 3.00 8,490,080 2.38 25
SON 1223.99 4.80 10,342,870 2.98 28
TRN 2360.04 >9 19,598,510 5.64 35

Tiger shrimp only only >503.71 >50 8,007,460 325 >20
trammelnet,

White shrimp only others 548.67 0.80 2,362,080 0.54 23
suppressed

Banana shrimp only 3649.54 9.17 30,518,920 5.10 29

Total 4659.60 8.7 39,454,190 5.53 27

~ Here too, MSEY data showed inconsistencies.

SHRIMP GILLNET (SGN)

Using SGN to catch dl three species of shrimp, the present level of fishing effort is still below
that necessary to attain MSY and MSE. Therefore it is possible to increase the present fishing

effort five times for MSY or three times for MSE without risk of recruitment overfishing,

The present level of fishing effort for Bananashrimp resultsin yields below MSY and MSE, which
occur a X = 5.04 and X = 2.8 respectively (see Table 10, Item 2).

However, the present level of fishing effort for White shrimp indicates a yield beyond MSY and
MSE. Hence, the fishing effort must be reduced by around 50 per cent to attain MSY and MSE
of this species.

SET BAGNET (SBN)

The yield from SBN for al three species combined is below MSY and MSE at the present fishing
effort and could be increased three times (see Table 10, Items 1-4). However, the present level
of fishing effort for Banana shrimp has resulted in an yield exceeding MSY and MSE. Reduction
of effort for this species is recommended. The same is the case for White shrimp. On the other
hand, the yield of Tiger shrimp is far below MSY and MSE.
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All three gear do not appear tocatch Tiger shrinp effectively. For instance, even if fishing effort
by TRN isincreased fifty times, the residual biomass would still be acceptable. It must be noted,
however, that yields may not improve unless these gear are operated in deeper waters. This is not
possible with SBN. TRN could be operated in deeper waters more effectively to catch the larger
si zes.

All three gear indicate that the present level of effort targeting White shrinp is greater than the
effort required for MSY and MSE. But even at the present |evel of effort, the residual biomass
is between 19-25 per cent, which isjust adequate to avoid recruitment overfishing. Further increase
in effort may damage the spawni ng stock. It appears that resources of Wiite shrinp are relatively
poor compared to Banana shrimp.

The relative yield of Banana shrinp fromall three gear shows that it isthe most abundant Penaeus
species in the Langkat District, but, according to the analysis, appears to be underexploited.
Fishing effort could, therefore, be considerably increased to attain MSY and MSE. At the MBY
level, the residual biomass is nearly 30 per cent when using SGN and TRN, but slightly | ower
(24%) for SBN. However, any significant increase in fishing effort will adversely affect the stock
of White shrimp.

The analysis for al three species conmbined indicates that the relatively large stock of Banana
shrinp influences the shrinp fishery the nost. Shrinp of Metapenaeus spp. comprise of at least
four different species of smaller-sized animals, but the yield from these is not comparable to that

of Banana shrinp. Normally, such species are caught by trawing and in the absence of such a
fishing method, adaptation of TRN or SGN to exploit these resources will result in significant

increases to yield and revenue.

Consi dering these results and the suitability of TRN as a shrinp-catching gear in the entire fishing
ground, a Thompson and Bell production analysis was carried out to predict effects on yield and
value when both SBN and SGN were not operated, assuming that recruitment to these fishing gear
would be available to TRN (see Figure 34). The results showthat the MSY and MSE for the three
shrinp species conbined, coul d increase from 2,360,040 kg to 4,659,600 kg and Rp 1.9 x 10b to
Rp 3.9 x 1010 (100% . Though the gain from operating only TRN is negligible compared to the
total yield and value fromthe catches when operating al three gear (Table 10, Item4), the gain
from operating only the TRN can be expected to be higher if the operation is in greater depths
and the soaking time of the gear is increased considerably from the 15 minutes at present. Catches
of live and ripe females for aquaculture purposes will aso fetch a larger revenue.

3.9 Costs and earnings Table 11: Characteristics and costs of the small motarized craft
used in the shrimp fisheries In Langkat District

Size, horsepower, crew num-

bers, average life and cost of Item TRN N BN
popular craft for shrimp Length (m) 5.7 36 5.7
fisheries are presented in
Table 11 Avg. hp of engine 5 5 5
Due to the difficulties in Ssepa Avg no. of crew members 2 2 2
rating gear-craft combinations
data during the bioeconomic  Avg. life of hull (yrs) 5 5 5
survey, the economic analysis
was carried out for the most  Avg. life of engine (yrs) 5 5 5
popular type of fishing boat
in Langkat District — the Avg. original cost (x Rp. 1000) 1000 800 1000
small motorized fishing boat
with inboard engine, using Avg. replacenent cost (x Rp. 1000) 1500 1200 1000
either TRN, SGN or SBN.

Avg. repair costiyear (x Rp. 1000) 300 240 300

(18)



The fishing gear with their variations, basic characteristics, average life and cost are presented in
Table 12.

Table 12: Shrimp fishing gear, their specifications and costs

Items TRN-1 TRN-II SGN-I SGN-I1 SN
No. of panels 3 10-15 10-15 10-15 2-5
Avg. no. of panels 3 12 12 12 !
Size of panel or st (m) 20-25 x 4 20x 2 15-20 x 2 20-25 x 2 23/12-14
3-4/12-14
Avg. no. of crew 2 2 2 2 2
Avg. life of gear (yr) 2 1 1 1 2
Origina cost (x Rp 1000)* 225 180 480 900 150
Replacement cost (xRp 1000)** 375 240 780 1125 200
Avg. repair cost per***
month (xRp 1000) 300 180 480 900 120

~ at time bought, - at today’s prices, ~~ based on total repairs during life of gear.

TRN1 (faring Apollo) is operated in Strata l, 11, 111 and 1V, TRN2 (faring Taiwan) in Stratum 1V,
SGN1 (Pukat Udang) in Stratal and Il and SGN2 (faring Planet) in Strata Ill, 1V and V. SBN
is operated in adl strata except Strata IV.

The system of sharing the earnings with the crew is sinilar in the case of all three craft-gear
combinations. The crew get 50 per cent after deducting variable costs. The economic performance
of each craft-gear combination in each station is presented in Table 13 on the facing page. The
cost and earnings analysis shows that almost al the shrimp fishing activities are profitable, except
SGN Stratum I. Due to much higher investment costs for TRN in Stratum 1V, because prices of
materials are higher there, the net revenue is low.

TabLe 13: Economic performance of fishing with different gear at different stations

Item Sation
I Il Il v V
Trammelnet (TRN)
I. Investment (xRp 1000)* 1480 1480 1480 1900 1480
2. Gross revenue (xRp 1000) 5129 5294 4924 5738 4378
3. Fixedcost (xRp 1000) 1460 1460 1460 2300 1460
4. Variable cost (xRp 1000) 828 1149 919 858 620
5. Crew share (xRp 1000) 2151 2073 2003 2440 1879
6. Owner ngt earnings (xRp 1000) 690 612 542 140 419
7. Returnon investment (%) 46.6 413 36.6 74 28.3
Shrimp Gillnet (SGN)
1 Investment (xRp 1000)* 1025 1025 980 980 980
2. Gross revenue (xRp 1000) 2160 5154 4981 2165 3264
3. Fixed cost (xRp 1000) 813 813 760 760 760
4 Variable cost (xRp 1000) 900 636 625 221 691
5 Crew share (xRp 1000) 630 2259 2178 972 1286
6. Owner net earnings (xRp 1000)  -180 1446 1418 212 527
7. Return on investment (%) : 1415 1447 21.6 53.8
Set Bagnet (SBN)
1 Investment (xRp 1000)* 1200 1200 1200 . 1200
2. Gross revenue (xRp 1000) 4634 6698 3988 . 3097
3. Fixed cost (xRp 1000) 695 695 695 - 695
4. Vaiable cost (xRp 1000) 643 776 415 - 710
5. Crew share (xRp 1000) 1995 2961 1786 - 1194
6.  Owner net earnings (xRp 1000) 1301 2266 1092 - 498
7. Return on investment (%) 108.4 1888 91.0 : 415
~ Boat + net
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4. SOCIOECONOMIC FINDINGS

4.1 Village profile

The coastal villages of Langkat District have a multi-ethnic population. In the twelve villages
surveyed, nearly half the households are involved with fishing or fishery-related activities
(Table 14).

Table 14: Major economic activities of households (HH)
Stratum Fishing Brackish Process- Fish ~ Other Agri- Live-  Poul- Labourer Trader Civil Dukun Other  Total

water  ing  trade trade culture  stok try servant
culture

No. 834 4 4 2 10 266 87 64 263 94 657 0 269 2617

% (LY (L7 (0 (08 (04 (1029 (34 (24 (0] (3§ (5.2 (10.3 (100
I N IS0 5 202 1T 60 167 47 66 126 0 450 0 7 4678
% (B8 () (4 () (1B (8 (L) (14 (2.4 (9. (0.1 (100)
mo N 47 0 ¥ w0 19 5 1 a0 0 0 3 705
% (663 (L§ (19 (L9 83 (07 (1) (39 (44 (100
VoM. 83 on 2 28 0 5 0 (T A 00 5 934
% (L4 (1) (1) (29 (0.6) (1 (0.8 (100
Vool 65 L 410 g g0 0 % ¥ 8 73 5 176
% (B (00 (02 (1) (46.9) (58 2) (33 (49 (L4 (100

Tl Mo 4360 75 23 262 660 1401 139 140 1728 131 165 3 340 10710
% (A7) (0] 22 (24 (82 (BY (1) (1Y (182 (1Y (0.8 (0§ (32 (100

Close to 80 per cent of the fisherfolk population is Malay. Chinese are not usually active fisherfolk,
but they act as agents for the shrimp trade and are locally called towke. They often provide credit
to fisherfolk. They purchase nearly al the shrimp catch.

The average family size of fishing households is five persons. Children below 14 years make up
43 per cent of the fisherfolk population and those aged above 60 two per cent.

Most of the population (70%) in fishing households have had a basic education upto primary
school.

All villages have basis civic amenities, such as primary schools, hospitals, markets and places of
worship.

4.2 Household income and expenditure

It is evident from Table !5 (facing page) that nmost of the fishing households in the district are
dependent on fishing as the sole source of income. Stratalll and |V have a greater percentage of
fishing househol ds than the other strata (Table 14). Fishery-related activities, such as aguaculture,
processing and fish trade are undertaken by a very small percentage (0.7-2.4%) of the households.
Agriculture is a relatively important activity in Stratum V.

About a quarter of the fishing households have an annua income of Rp. 3,000,000-3,500,000 and

another quarter have incomes over that, while 4.3 per cent are below the poverty line of | ,000,000
Rpl/year. Income from other sources does not significantly increase annual incomes.
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Table 15: Distribution of fisheries household by income level and type of economic activities in
Langkat District

Type of households
Fishing Fishing and Fishing and Fishing, Fishery-  Fishery-related

income level (Rp) only fishery-  nonfishery fishery-related  related  and nonfishery  Total
(A) related related and non only related
(A+B) (A+C)  fishery related (B) (B+C)
(A+B+C)
<1.000.000 A (43%) _ _ _ _ _ A (34%)
1,000,001 - 1,500,000 4 (85%) 3 (55%) 4 (55%) _ 1 (20%) _ 49 (1.9%)
1,500,000 - 2,000,000 39(8. 1% 2 (3.8% 11(15.1% — — — 52 (84%)
2,000,001 - 2,500,000 43(8. 9% I (5T 3 (41% — 1 (20% — 50 (8.0%
2,500,001 - 3,000,000 89(18.4%  14(26.4% 6 (8.2% - [ (20% 1(33.3% 111 (17.8%
3,000,001 - 3,500,000 120(24.7%  15(28.2% 7 (9.6% — 1 (20% — 143 (23.0%
3,500,001 - 4,000,000 48(9. 9% 4 (7.5% 10 (13.7% I (25% - 1(33.3% 64 (10.3%
4,000,001 - 4,500,000 30 (6.2% [ (L9% 18(24.6% - - 1(33.3% 50 (8.0%
4,500,001 - 5,000,000 12(2.5% 2 (3.8% 3 (419 _ _ S VAR PR !
>5, 000, 000 40 (8.5%  9(17.0%  11(15.1% 3 (75%) I (20% —  65(10.5%
Total 484(100%) 53(100%) 73 (100%) 4(100%)  5(100%)  3(100%) 622(100%)

Most fisherfolk have used their own funds to acquire fishing assets. Those who needed loans, relied
on loca money-lenders and towkes, rather than banks.

Al most every househol d has aradio, 57 per cent have television sets, 29 per cent have notorcycles,
13 per cent own bicycles and sone own commercial transport vehicles.

Monthly household expenditure varied from Rp. 75,000-300,000, depending on the household's
affluence. Food ranked as the item of highest expenditure.

5 CONCLUSI ONS AND RECOMVENDATI ONS

The possibility of erroneous data with limited sampling, due to constraints of inexperienced data-
collectors and remoteness of some villages, does not pernit any firm conclusions and r ecomren-
dations. However, the study did result in a general understanding of the shrimp fishery and the
fisherfolk involved in it in Langkat District. Some of the main points to note are:

@ Shrimp fishing in Langkat District is artisanal and, at present, conducted in shallow waters,
mostly 5-10 m deep.

@ The three important fishing gear, SBN, SGN and TRN, are highly interactive, harvesting the
same stock and at similar sizes.

& In the absence of trawlers, shrimp resourcesin deeper waters — particularly Tiger shrimp —
are not being exploited.

& SBN cannot be operated in deeper waters. TRN is a better option for operating in deeper waters
to catch larger shrimp and finfish.

@ |t is possible that other shrimp (Metapenaeus spp. and Parapaneopsis spp.) may be more
abundant in these waters than penaeid shrinp, as inthe case of the Mal aysian coast bordering
the Malacca Straits.
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® While reducing mesh size may result in higher catches of Metapenaeus spp., operation of these
nets should be carefully monitored, and the season limited, if necessary, to ensure that they do
not exploit juveniles of penaeid shrimp.

@ Since fishing seemsto be the main source of income in the coastal belt of Langkat District and
options to increase income from other sources are limited, some thought must be given to
increasing yield and value without drastic increases in fishing effort. This may be possible only

by encouraging more fisherfolk to use TRN and fish in deeper waters.
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Guideline.s on Fisheriec Extension in the Bay of Bengal Region. | Jungeling. (Madras, 1993.)

Our Fish, Our Wealth. A guide to fisherfolk on resources management — In ‘comic book’ style (EnglishfTamil/Telugu).
K. Chandrakanth with K. Sivasubramaniam, R. Roy. (Madras, 1991.)
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I 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 languageson anchovy
drying, insulated fish boxes, fish containers, ice boxes, the use of ice etc. Several unpublished reports connected with
BOBP's activities over the years are also 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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