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OPTIMIZED FISHING GEAR OPERATIONS IN SIRINTHORN 
RESERVOIR， THAILAND 

Tuantong Juω:gate1，3 and Niklas S. Mattson2 

ABSTRACT 

Fishery regulations， based on the selectivities and impacts of gear on the targeted species 
釘eproposed for Sirinthorn Reservoir. Simulations are focused on the four main fishing gear 
used: gillnets， hooks and long Iines， combined回 ps，and lift nets. Data we陀 compiledfrom 
the hydro-biological and fisheries surveys by the Management of Reservoir Fisheries Project， 

Mekong River Commission， from November 1998 to August 2000. The recommended size of 
gillnets is 40 mm. Meanwhile， cuπ'ent hook sizes訂'eappropriate but there should be more 
concerned about the increasing fishing intensity. Traps should be totally banned during the 
closed season but the operation of Iift nets during the closed season c飢 becompromised. 
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INTRODUCTION 

One of the important questions in open access fishery is how a properly managed 
fishery should be operated. Many fishery regulations (e.g. closed season， closed area， size 
limitation， effort limitation and catch quota) have been applied globally. In the inland 
fisheries in Thailand， the closed season enforced by the Department of Fisheries (DOF)， is 
血em司jormeasure. Its duration is from 16 May to 15 September， coinciding with the rainy 
season. In some areas， however， the closed season is varied according to血ereproductive 
behavior of the indigenous fish species in those areas (for example: 13 April to 12 August 
in Nakom Nayok Province and 1 October to 31 Janu訂 yin Patta1ung Province). In the 
closed season， nevertheless， some fishing gears釘'eallowed to operate viz.， hook (but not 
long line)， scoop net (size not more than 2 x 2 m2)組 dtraps. Effectively closed areas， even 
though not declared， exist in temples and sacred areas， where people紅 eprohibited to fish. 
Other regulations have not yet been established in Thai inland fisheries gazette except the 
banning of destructive and harmful gears and methods. 

Following the initiation of the Management of Reservoir Fisheries Project (MRFP) ， 
Mekong River Comrnission (MRC)， fishery co・managementwas introduced in 1998 for the 
reservoir fisheries in the lower Mekong Basin， which Sirinthom Reservoir (Thailand) and 
Nam Ngum Reservoir (Lao PDR) were selected as study sites (NILSSON ET AL.， 2001).百lis
has been a significant development， which may lead to more sustainable resource utilization 
than any other regulations enforced by the govemments a1one. The fisheries related issues， 
which have been raised and discussed by various stakeholders， were illegal fishing， fish 
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The potential annual yield of Sirinthom Reservoir is estimated to be about 1，277 tons 
per year (BERNACSEK， 1997).百ledominant exploited fish species is the Thai river sprat 
(Clupeichthys aesarnensis)， which accounts for about 80% of tota1 catch (CHOOKAJORN， 
1992; BAMRUNGRAJHIRAN Ef AL.， 1998). Other species include carps， b釘bs，gobies， mysωs 
佃 dtilapia (BERNACSEK， 1997). 

ME百IODS

Selectivity data were obtained from the MRFP in the Mekong Basin' s hydro-biological 

survey from November 1998 to October 1999. Data were collected by 12 fishers， selected 
from 8 out of 50 villages. A total of 5 gillnet fishers， 4 long line fishers加 d3 dtoom trap 

fishers took p釘 tin the data collection by using logbooks. Species identification also 

formed p紅 tof the training. In addition， 15 lift net fishers around the lake were selected 
to collect lift net fishery data from September 1999 to August 2000. The fishers were 合'ee

to decide when and where to use the gear， with the only obligation to record the length of 
each fish caught， by gear size， place佃 ddate (BAMRUNRAJHIRAN Ef AL.， 1999). Once 
recorded the catch， sold or disposed of. The data were stored in PASGEAR， a customized 

DOS-based仕eewaredatabase package for experimenta1 and制 isanalfishery da飽 食'om

mainly passive ge釘 (KOLD町G，1997).百lecomposition of the catches in each ge訂 is

presented泊 termsof an index of relative importance (IRI) (KOLDING， 1997): 

IRI = [(Wj+Nj) Fjl! [I (Wj+Nj)Fjl*100 i:-1 '..j._-y-j 、‘.
F

--A 
J

・、

Table 1. General descriptions of the main fishing gears used in Sirinthom Reservoir 

Fishing 
Description Operation period 

gear 

Gillnet Mesh size r叩 ge20-140 mm; operated both night and day; September to May 

during the daytime a beating technique is sometimes used. 

Long line Hooks range from No. 4-21 but most commonly used is September to May 

No. 19. About 40 hooks per line; operated both day and (but single hook and 

凶ghtabout 2-3 lines per fisher. pole can operate all 

year round) 

Trap Mostly made from bamboo; rice bran or steamed rice are All ye紅 round

used as bait; length from 30 cmω7 m; operated加血e

early moming after leaving the trap in白.efish泊gground 

血.eover night. 

Lift net A net 5x5 m， 25-mesh 6.25 cm2， is set beside the bamboo September to May 

raft; luring light肱 hniqueis used; operated during the 

new moon period. 
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Table 2. Dimension of the gillnets issued to fishers at Sirinthorn Reservoir 

Mesh size Mesh depth Net length Twine diameter 
(stretch; mm) (meshes) (meshes) (mm) 

20 25 180 0.12 

25 30 180 0.12 

40 30 180 0.12 

50 25 180 0.12 

70 30 180 0.15 

80 30 180 0.15 

100 25 180 0.20 

120 20 180 0.20 

140 20 180 0.25 

Table 3. Average hook width used in Sirinthorn Lake 

Hook number Average width (mm) 

4 22.7 
5 20.0 
6 18.3 
9 15.4 

10 12.7 
14 8.2 
15 7.8 
16 7.3 
17 6.7 
18 5.8 
19 5.6 
20 5.4 
21 4.6 
23 2.7 
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Table 4. 官時 con凶butionto landings (tおn・2.yr-1)from each type of gear used 

Group Gillnets Hooks Long line Traps Lift net 

Littoral predators 0.35 0.35 
Channa spp. 0.40 0.34 
Oxyeleotris spp. 0.50 
Mystus nemur.削 1.00 0.40 
Notopterus notopterus 0.30 0.50 
Hampala spp. 1.48 
Morulius sp. 0.25 0.07 
Discherodontus sp. 1.00 
Barbodes gonionotus 4.20 

Pristolepis fasciatus 0.80 0.10 
Small cyp巾 ids 1.40 

Oreochromis niloticus 1.40 1.30 
Clupeichthys aesarnensis 4.10 

Total 11.68 0.75 1.00 2.17 4.10 

whemWimdNi脱 出epercentage weight and number of each species i in the tota1 catch， 
Fi is出epercentage of occurrence of each species in the total number of settings (samples)， 
and the sum in the denominator is the total number of species j. 

Impacts of each ge釘 onfish species were simulated by using the ECOSIM routine泊

出eECOPA百 model(PAULY ET AL.， 1999). This routine allows simulation of the evolution 
of the ecosystem and expression of the biomass fluxes of fish-groups under various fishing 

management strategies (W AL'百 RET AL.， 1997)， such as changes in fishing pressure of any 
ge釘'sused畑出issωdy. 

The ECOPA百{model is a software based on出efate of ecological production of the 
members at血e田 osystem.百leecosystem is modeled using a set of simultaneous泊施紅

equations (one for each group i畑出esystem)， i.e.: 

Production by (i) -all predation on (i) -non-predation loss of (i) -export of (i) = 0， 

bdOO ~ 

Equation (2) can be re-expressed部

Bj (P/B)j EEj -Yj -l: [Bj (Q/B)j (DC)) =。 (3) 

where Bj is the biomass of group i， (P/B)j is production per biomass ratio， EEj is the 
ecomphic emdeney，Yi is出eyield (equal to fisheries catch)， B; is the biomass of predator 
j， (Q/B)j is出efood consumption per unit biomass ofj md(Dcbi is the f削 ionof i泊

出edief of j. 
En町 datafor血eECPATH program were obtained from the MRFP'S survey from May 

1999 to May 2000. In血issurvey， catches from many kind of traps紅 .ecombined and used 
as en住ydata instead of dtoom traps alone. The s町 veyobtained data on the species caught 
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Proportions of various food groups in the diets of consumers 

Food group 
Predator or consumer type2 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

1. Littoral predators 0.01 0.01 
2. Channa spp. 0.02 0.01 
3.0砂eleotrisspp. 0.01 0.01 0.02 
4. M. nemurus 0.01 0.01 0.02 
5. N. notopters 0.01 0.01 0.01 0.01 
6. Hampala spp. 0.05 0.05 0.03 0.01 0.01 0.02 
7. Moru/ius sp. 0.01 0.01 0.02 0.05 0.01 0.01 
8. Discherodontus sp. 0.05 0.05 0.05 0.20 0.05 0.05 
9. Barbodes gonionotus 0.35 0.35 0.30 0.05 0.10 0.05 
10. P. fasciatus 0.05 0.05 0.05 0.05 0.02 0.01 
11. Small cypri凶ds 0.10 0.10 0.10 0.05 0.05 0.05 0.05 
12. Tilapiine fish 0.10 0.10 0.05 0.05 0.05 0.05 
13. Clupeids 0.05 0.05 0.01 0.55 0.01 
14. Open water Zpl 0.05 0.01 0.45 0.02 
15. Littoral ZP 0.02 0.20 0.05 0.30 0.05 0.03 0.05 0.05 0.05 0.05 0.02 0.03 0.20 0.03 0.05 0.05 
16. Aquatic加sects 0.05 0.05 0.10 0.15 0.40 0.10 0.30 0.15 0.40 0.05 0.05 0.25 0.03 
17. Crustaceans 0.10 0.10 0.15 0.15 0.05 0.35 0.20 0.15 0.30 0.02 
18. Open water ppl 0.05 0.50 0.04 0.90 
19. Littoral PP 0.05 0.15 0.05 0.30 0.20 0.03 0.90 0.02 0.03 
20. Macrophytes 0.25 0.25 0.20 0.15 0.02 
21. Benthic algae 0.02 0.05 0.02 0.05 0.15 0.10 0.05 0.20 0.10 0.50 0.50 
22. De凶伽S 0.02 0.02 0.03 0.02 0.05 0.60 0.15 0.10 0.05 0.20 0.10 0.01 0.08 0.07 0.40 0.40 
23. Import 0.01 

Sum 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Table 5. 

I.ZP佃 dpp refer to zoop加tktonand phytoplankton， respectively. 
2. 1-17加出efirst row児島:rsto littoral predators to crustaceans in血efirst column. 

Note: 
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Table 6. Input data for the ECOSIM simulation in血eECOPATH model 

Group name 
Catch Biomass P/B Q/B EE 

(t.km-2'yr-1) (t.km-2.yr-1) 句r-1) (yr-1) 

Littoral predators 0.70 0.617 1.5 7.5 0.95 
Channa spp. 1.14 1.332 1.1 6.5 0.95 
。砂eleotrisspp. 0.73 0.693 1.5 9.0 0.95 
Mystus nemerω 1.40 1.102 1.7 10.5 0.95 
N. notopterus 0.80 0.870 1.3 9.1 0.95 
Hampala spp. 1.48 1.685 1.7 9.2 0.95 
Morulius spp. 0.32 0.976 1.0 30.0 0.95 
Discherodontus spp. 1.00 1.307 3.0 22.0 0.95 
Barbodes gonionotus 4.20 9.043 1.7 37.0 0.95 
P. fasciatus 0.90 1.943 1.5 43.0 0.95 
Small cyprinids 1.40 3.256 3.0 50.0 0.95 
O. niloticus 4.00 4.322 1.8 32.0 0.95 . 

C. aesarnensis 4.10 2.875 5.5 38.0 0.95 
Aquatic insects 2.013 7.0 50.0 0.95 
Crustaceans 7.815 5.0 40.0 0.95 
Open water Zp1 " 27.976 30.0 200.0 0.95 
Littoral ZP 25.408 30.0 200.0 0.95 

Open water PP' 1.280 365.0 0.95 
Littoral PP 4.616 365.0 0.95 
Macrophtytes 20.280 7.0 0.95 
Benthic algae . 91.101 15.0 0.95 

Detritus 1.000 0.95 

'ZP = zooplankton， PP = phytoplankton 

泊 eachge紅 typeused in Sirinthorn Reservoir (Table 4) and representative samples of the 

gut contents of each species were analyzed for their food by means of percentage of 

occu町ence(Table 5). 
Other entry data are shown in Table 6， which are explained as fo11ows: 
1) EE-value is the企actionof the total production of a group i which is consumed by 

a11 the predators wi血泊血eecosystem or exported through fisheries or emigration， were set 
at 0.95 for all fish groups because of the heavy exploitation of a11 groups in the lake. 

2) P/B for each fish group in血isstudy was computed using the ELEFAN/FjSAT software 
program (GAYANILO ET AL.， 1994)針。mlength-frequency data provided by MRF (MRF， 
unpublished data); additional values were obtained from CHOOKAJORN ET AL. (1994) and 

Mo阻 AU&S則CHAROENDHAM(1999). 
3) QIB was computed fo11owing血eP此 OMAR邸 &PA且 Y(1998) procedure using 

the formula: 
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log Q畑=5.847 -0.52 10g (W，，) + 0.28 log (PIB) -1.36 T oC + 0.062A + 0.51H 
+ 0.39D (4) 

whereW∞is the asymptotic weight of fish (wet weight in grams)， T oC is the mean habitat 
tempera伽re(28.5 oC)， and A is佃 indexof activity of the fish， the aspect ratio of白e

cauda1 fin， expressed as: 

A = h2/S (5) 

where h and S are height and surface area of the cauda1 fin. The parameters H and D (not 
their 10g) expressed the diet: H = 1 for a phytophagous species (D = 0)佃 dD =1 for a 

detritivorous species (H = 0). 

RESULTS 

Catch Composition 

The total species caught in gillnets， long lines， dtoom traps and lift nets were 24， 8， 
3 and 17， respectively; the dominant species caught by each gear are presented in Figure 
2A-2D.官lecon位ibutionin m負jorlandings (by weight) varied according to gear (Tab1e 4) 
and depended on the main target species caught. Gill nets紅 ea versatile type of ge札
which can exploit large numbers of species of various sizes. Although 17 species were 
caught， the lift net is a specific gear for exploit泊gThai river sprat， which accounted for 
more than 90% of the lift net catch with the other lift net catches being minima1 in both 
numbers and weight. The main species caught using long lines and combined traps were 
Mystus nemurus and Oreochromis niloticus， respectively. 

Gear Selectivity 

The selectivity of species caught using gi血letsand lift nets has been studied by 
J凹 AGE百 ETAL. (2001b) and JUTAGA'百 (2002)，respectively.百leselectivity of gill nets 
conforms to a bell shape (HAMLEY， 1975)， in which the size of caught fishes co町esponds
to the mesh size used (Fig. 3). For the li白net，the gear efficiency depended on the weather， 
since 蛇 ongwinds and turbulent water surfaces during the northeast monsoon season can 
obstruct lift net operation.百lerange C. aesarnensis biomass around a lift net was 4.5 to 
9.5 kg (Fig. 4)佃 dthe average size of C. aesarnensis caught varied from 2 to 7 cm， and 
other fish caught were minimal. No fish larvae were caught during the study period. 

In this study， there was no attempt to standardize the size of the fishes caught by hook 
size and traps， since there are no simple models to describe well the selectivity of these 
gears (RALSTON， 1990; M且LAR& FRYER， 1999). Therefore， the sizes of fishes presented 
訂e泊 theaverage size range with their standard deviation.百leaverage catch size at each 
hook size was found to fluctuate (Fig. 5). However， the average size (土sd)of M. nemurus 
and Oxyeleotris marmorata caught in dtoom traps were 22.10 :l:: 5.45叩 d24.8 :l:: 2.56 cm， 
receptively. The range of catches was 10 to 46 cm for M. nemurus (N = 7，521)叩 d21 to 
28 cm for O. marmorata (N = 6). Only one individual Morulius chηsophekadion (38.2 

cm) was caught by dtoom trap during the sampling period. 
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g田;ettecompromis泊glypermits fishers to operate any kind of traps during the closed 

season but not more由加 threeper fisher. 

The need for management proposa1 on the lift-net fishery泊出islake is well documented 

(JUTAGATEETAL.， 2001a; J町 'AGA'百， 2002). The number of nets should be limited to 6 per 
fisher (based on血eyear 2000 data， in which there were 122 lift-net fishers泊 Sirinthom

Lake) and set at least 5 m from the shore. The closed season for血isfishery can be ignored 

because of出eye釘・roundrecruitment of the main target， C. aesarnensis， and出eby-

catches are minima1.百lea1temative closed season for lift net fishery is during the northeast 
monsoon season (November to January) because of the low catches加出isperiod. 
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