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Abstfact

Tuna putsc seinc suweys in the Eastern Indian Ocean have been conductcd by MV
SEAFDEC of the Taining Depatment of SEAFDBC since 1993. Thetc wete 87 fishing
operatrorls, Ttre total catches was 1,945.55 tons vith averaged catch 6.53 totls/ fishing dap.
Catch composition was consisted of sLipjack tuna, dre most dominadt spccic caught at 65.56
7o, followed by ye[ow6n tuna at 20.260/0, bigqe fn ^t 12.8270 ard odrcr species dt 1.36 70,
respectively. The size range of skipjack tun4 yellowfin tuna and bigeye tuoa nrele within
ranged between 31-80,2/v-.136,31-122 ctr FL The relative lengdrwcight w.s detetmined using
allometic equation for skipjack tuna @=0.000006IJs), yello\*dn tuna (W=0,00003L2'1j and
bigeye tr:na g;=6.666611r'toc1

Keyvrordsr Tuna purse seine, skipjack tuna, yellowfio tuna, bigeye tuna, catch composition,
leogth frequency disuibution, leogth-weight rclationship
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Introduction

Because of the cxploitation of coastal resources and habitats in the Southeast Asia

countries, which is functionof humanpopulation sizeandits levclof socio economic development,
the contlolling coastal devclopment and rex>urce protccbng h^bitats reqdre improvement. At the

same timc ne\{' fishery resources likc tuna and oceanic fish are bcing invcstigated as alternatives for

the fishcrmen. Tuna plays a vital rolc as a product of the fish canning industrr', also frcsh tuna is

cxtensivcll, used frrr " Sasl, imi". During the last decade, na havc becomc one of the most important
high raluc fish spccies and could bc a nerv rcsource <r take thc place of coastal resourccs becausc
it is distributed worldwidc in tropical and subtropical waters: Paci6c, Adantic and lndian Oceans.

In the Indian ()cean, tuna ttshcries t'crc initiarcd in 1973 by tufla longlinc, tuna purse
seine and polc and linc fishing gcar operatcd bv Frcnch, Russian, Jap,rnese and Taiwanese fleets
(Chantawong, 200i). Thc main tuna fishing ground is in the westero lndian Ocean, where many
commercial  f lects conccntratcd theh operat ions, but thc) 'changcd to the eastcrn part  in
1991(Okamotq1997) to save the expensc of transshipments, Sout\east Asia countries becam€ the
important and maior tunx market of the world. As mary fleets unloaded in Singapore, Indonesja
and lrfalalsia beforc 1994 drcv then rnoled to Phuk€t. (Chantawong, 2000). How€\'cr, the trend of
tuna catch by Japanese Fursc seiners in the Indian ()cean, dectcased trom 45,000 mt in 1992 to
7,000 mt in 1999, becausc of the dcvelopment of pursc seinc fisherl rcportcd bt, Matsumcito
(2000).

To utilize tuna tcsoutce for rdonal benefir, SEAFDI')C, an intergovcrnmental
organization, has conductcd tuna rcsources sufiieys since 1993 usinglLV SEAFDEC, $e purposc
being to ptomote tuna m r nerv tesourcc for membcr counties. M.V SFIAFDEC is the training and
research vcssel of the SF)AFDEC training dcpartmcnt and is designed for the basic requircment of
tuna pursc seine opcration in the japancse stlle. The ship has a capaciw of 100 tons for frozen fish
storagc. The mcthod of fishing uscd relies gready on rhe use of fish aggregating devices. Thc
purposc of the surrevs s'as to collcct all possible information of species compositioq distribution
and abundance ol tuna spccies.

This report providcs an ovcrr'ie*'of tuna fishcries in thc Eastern Indim Occan,
$'ith emphasis on the catch dxta ol' i\'l.V SIiAFDfi(l from 1993 to the prcsent.



Methodology

1. Fishing vessel, M.V. SEAFDEC

The fshedes training and research vessel, statted her duties in February 1993 and stalted to
conduct tuna pu$e seine operauofls in Octobet of the same year. She is a japaflese desigded purse
seinet employing the extensive use of FADs or other driftiog objects. The principal particulars,
including length ovenll, tonnage and othet details are given irr Appendix 1.

2. M.V. SEAFDEC put6e seine ner

The purse seine net of M.V SEAFDEC was made by Nichimo Co., Ltd. It has a total net
length of 1,155.9 m. Prajakjin and Munprasit (2001) reported that the net is composed of 20
portions and has 3 developed sections. In the 6rst partr the netting yarn is all nyloo and the bunt
part (portions 1-2) arc constructed of 90 160 ply/90 mm mesh size and 40 ply/105 mm mesh size
in the body patt of the net Gortions 5 18). The wings that arc attached to the bunt (portion 3-4) are
made of 60 plyl9O mm mesh size and the dght wing @ortion 19-20) is 60 ply/105mm add 90 plyl
105 mm. The uppet and lowet selvages are rnade in polyethylene Ultta Ctoss( PE UC) 320 ply/150
mm 5 meshes deep, The yellow floats are made of plastic EVA, with *re dimensions of 160 (I-)
x190@) x33 (FI.D) and a buoyancy of 4,000 g The chain is of Supet alloy, with a diametet of 11,13
mm attached with a bridle chain with 10 pieces of single rope and plus bridle chain doubled is 64
pieces- The pulse riog is made of Galvanized Iton, 22 mm-diametet x 260 rnm.

Injune I 994, thejepadese Mastei Fisherman modifred the seine net by charging the pottions
7-15 from nylon netting of 40 plyl105 mm to tetlon 60 ply/210 mm and 70 plyl210 mm. Two
double bidle chains alternated with a bridle chain with a single rope. The other component were
rcteined

Subsequcndy, thc floats (r{odel E-40) on the pu$e seine net werc replaced in August 1997
with model E-50 that has a buoyancy of 5,000 g

Lasdy, the net was imptoved in August 1998, li/hen two portions werc added to the body
part of the net. At the prcsent, the M.V SEAFDEC purse seine net has 22 pottions and its length
is increased to 1,266.9 m. (Appendix 2)

3. Fishiog area

The tuna rcsource surveys have been cooducted in drc Eastern Indi2n Ocean ftom '1993 to
2001 between latitude 2'N-8'S and longitude 81"-97" E, radiating around the Niflety East Ridge

€ig 
'l). It tekes 3 days to travel from Phuket to this fishhg ground.
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4. Fishing season
' lhe tuna resourcc sur|r1s of IL\ ' .  SI1,\ | l ) l tC, xre nlost t t 'equcrrrh conductecl  t roor

Ocrobcr to \larch of fbllorving lerr (Appcndix III), rs drc nordreast m.nls(x)n pctod is the nn)st

suitablc scrson fbr thc opcr^tions. (lcncra1l), the tishing scason tbr trurx in Ir^stcro IndiAn Ocein is

throughoLrl thc lcar, but high pcah of production during the northeis! monso)n, Octol)cr !(J
Dccenrber (Chanra$'ong et,lll, 1996). It also f.,uod th^t tuna catch in this arex during tlre southr,cst
nlonsixnr \\'as lcrl poor ( l'i,k^punt, ct. a1,1999), hecausc of the changing of sci conditions,rnd
. r r , ' n r . :  r r r r t l . : r l i i c r  ' , '  r h c  r L r n . r  1 ' . r r r e  r r n e  ' , p e r . r r r , ' n r



Data collection

Thc tun:L resource surveys are conducteclt() collcctcxtch cffort, c^tch composition, rrcliviclual
length ancl wci l jht  data. Tuna and other specics s^mllcs rre col lected to determinc spccics
composition frorn the first or second scoop. Thc vrriablcs of tunas recorded arc individual firtl<
lcngth (cm) nrcasured tiom the most antcrior part of drc fish to the tip oi thc mcdian caudal tln
r^)'s Lrsing I nleasuring board (Fig 2), and thc vcight (kpf is measured b,r' spri+a balance for lcngrh
frcquencl distribution and lengfi and.s,cight rel^ti(lnship snrdies. Fishing cffott is considere(l in
tcrms of carclr per unit effort for thc numbers of opcrarirxr in cach rcar

|ig2 Girth measurcmcnr rxr lx:rnl NL\l SEAFDEC.

Results and Discussions

1. Catch

1.1 Total catch

Sincc 1993 2tl0l, cighn seren fishing opcr^r(ms hxvc been conductcd br the ship in thc
Ii.rsterrr lnclirn ()cc,rn. The majorifi of catchcs u,clc skipjach nroa (K.ttn",(' 11.t Pldr/4, .\'cll<,\\'tti1
ttrn ('l Lrnrt a/batatt.f and bigel e tulr-:.' (1. tit.vn) (lrig. 3), nhilc other species appeer r sm,'ll

quantitics. 
'Ihc total catch being 1,945.55 rcns; aler:qcd out nt a catch per unit effort of 6.5ii tons/

l ishingdar: ' lhccatcbsasgreatest in199.+at635..1t{)ns, i tdlcndccreasedbetNeenI995xnd2(l() I ,
similar to rhc rcsults oi Nootmorn ct, al (20{}2). Ilxvevcr, it is noticeable that in 1999, rhc crtch

rvas Ycrl poor hcause there \\-crc or \' Nr oper'.ui(xrs :rn(l cffi)rt Nere 2l tishing davs clurirrr this

Icar. N{eanwhile, thc trcnd of catch per unit elnrn ((iPL:li.), rgrched a pe,* oi 20.5 tons per tishing

dals in 1994, clccrcascd from 1995 1999 ancl incrcrscd eg,rin liom 2000, dccrcasing ̂gxin in 2001.

I t  * ,rs obscrvcd that CPUFI in 1999 * 'as vcr i 'poot,  onlr '0.85 tons/f ishing da1: Comparison

benveen thc ycar of 2000 and 2001, {ound rhxt cvcn though fishing da,vs in 2000 uere less than in

1999, CPtlli *'as highcr. F,specielly in 201.)1, thcrc wcrc man)'opctarions and lishing dals but thc

catch w.rs smal l . ( lablc I ,  | ig. ,1)



Fig3 The main tuna species caught b1' I{.V SEAFDEC: a) Sklpj^ck tun^ (Kdtfitt''1l r
prhzzrr), b) Bigeye tuna (Thmm: abuu) and c) \c[owtut tura ('1. albacarut)

Table 1 Catch, effot and CPUF (tons,/fishing da1) by year from 1993 2001.

Year Catcb 1ton.; No. of operation
Effort

(Fishing days)

CPUE
(ons/Fishing day)

1993

1991

1995

1996

1997

1998

1999

2000

2041

13u

635.1

356

218

224

188

23

96.648

70.5

10

L7

t6

7

6

2

9

11

12

31

26

30

36

36

27

19

51

3.29

20.50

13.69

7.27

6 .11

5.22

il. B5

5.09

1.38
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Fig 4 Compadson between CPUE (ton/fishing day) and effott (fishing day), conducted
by M.V SEAFDEC frotr, 1993 2001.

The amount of catch by species, teached a peak in 1994, then reduced from 1995, except
for bigeye tuna the catch of which reduced in '1995 then increased in 1996, after that it reduced
again similarly with other sp€ci€s. (Fig 5 a, b and c).

c

!

:f
;l
:l

Fig 5 Catches by species, conducted by M.V SEAFDEC from 1993-2001.



1.2 Catch compositlon

Ftom 1993 to 2001, the catch of tuna species by M.V SEAFDEC was based upon, skipiack

tuna, yellowfrn tuna end bigeye tuna. Also, odrer species wete caught incidentally in smallet quantities

and the catches of non tuna sPccjes are unrePorted in 1994, 1998 and 1999

Since 1994. the tuna catches have been identified by species including: skipiacL tuna, bigeye

tuna and yellowEn tuna bur befofe thar yeaf they were not thus defined. As a tesults of the overa.ll

propottions of the catch by species during 1994-2001 shows skipjack tuna was the principal species

.""g11, *ith 65.56 %, fotlowed by yellowfin tuna ^t 20.26 o/a, bigeye tun ^t 12'82 %o and othet

species at 1.36 % (Iig 6). In accotdance with these results, the Proportions of catch by year was the

same, thut is skipjack tuna, a tatget species, was the highest percentage of the catch' follo'i/ed bJ'

yellowfin tuna, bigeye tuna and other species (Fig8). Conuetih in 1996, bigeye tuna was caught

more than skipjack tuna and in 2000, yeilowEn tuna !r'as more prevalent than skiPiack tuna (48 52

% and 28.59 %). The propottions of catch by stations of different position doesn't shows any

trend €ig7).

Yellow{in

20,26"4

o t h e r  s p p .
1 . 3 6 0

B i g e y e  t u n  a

12.820
Skipiack

65.56Yo

Fig 6 The overal catcl comPosition of tuna purse seine conducted by NI.V SRAFDEC

since 1994 until2001.

NIorc than 30 non tatget species were caught during the operation including: rainbow

runn€r, common dolphinfish, triggerfish, carcharinid sharks, wahoo and mackerel scad were

predominart aggtegated undet logs or/and F.{Ds.(Iable 2), in consonance with Romanov (2002)

xnd Pokapant (1991. In addidon, the purse seine operation conducted in 2001 caught rnd retutned

to rhe sea a tare megam outh sh^* (Megach$na Pelagi\i), )wr ^bo$t tlle ftst ever recorded in the

Indian Ocean (SEAFDEC, 2002) and as the sl{teenth specirnen in the wodd \:Boonyapiwat and

Vithayanon, 2002).
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Fig 8 Annual catch composition of tuna putse seine conducted by M.V SEAFDEC
ftom'199,f2001.

Table 2 List of non target specres were caught by the net of M.V SEAFDEC ftom 1993 - 2001.

Eilh

Ca@sidac

Ephipididae

grls

TJlo!' tt' .,o.odi1" .ro.odi/"

D.c.ltctrsta.dte rr

C'rargoid,t ortbograd I rt

Corypha.ra hiPpatus

4artba.Jbitft Nld"dti

Cartbid.Bitna.rldttt

Pcllgic &cah.r shrk
Shark

Nedlefish

Lod8fin y€llowtail

Trcvally
Whiie{ongucd dsalle

Tr.vdly
Tlaally

Commo! dolphindsh
Dolphin6sh
Triplerail

Brtfish

Bigeye tuna
Rough trig.rfish
Unj.or! lc.thajack
Unicor! lc.theijack

O.toptt sp, o.topui



2. Size of fish caught

2.1 Skipiack Tuna
Skipjack tuna, an epipelagic-oceanic species, manifesting like a big school at rhe surface.

They are frequendy found droughout the year in all tropical and sub tropical waters, and their
spawn twice time a year GAq2002). In tuna purse seine fishery, skipjack tuna is the main component
species, are often caught in mi{ed schools of juvenile yellowfin and othet species atound drifting
logs and Esh aggegating devices (FADs). During dre latter part of-1990s, it was found that the
total catches of skipjack tuna in the Indian Ocean around 300 x 10J metric tons annually (Anon,
2000).

2.1.1 kngth ftequency distribution

The length frequency samples of skipjack tuna have been measuted onboard since 1994.
Their length were within a range between 31-80 cm FL, the average size being around 46-54 cm.
The length frequency distribution of skipjack tuna caught is shown in Fig 9. There are two sizes of
skipjack, small and large size in each year, especially in 1999, the proportion of fr€quency in a small
gtoup was gteater than in other yea*. In 1994, the numbers of 6sh in each group were not different,
after that small skipjack were frequendy caught Fig 10 presents the overall picture of skipjack
length distibution that is bimodal, the mode is 45 cm for small size with an average weight of 1.8

\g and is 63 cm for large sizes with an averag€ weight of 4.3 kg.

2.1.2'Weip)lt

Fig- 11 shows the range of sizes of skipjack tuna. It is found that in the yeat 2000, the
individual weight ranged widely from between 0.8 to 1 1 kg In 1 994, it is noticeable that the average
weight of skipiack tuna was bigger than io other years.

2.1.3 kngth-weight relationship

The length and vr'eight deta were obtained from 5,999 skipjack tuna.The length-weight
rclationship of the skipjack is as shown in Fig.l2. The coefficient for this species is 3.3067, l=0.9458.
Comparison with several papets indicates that this is similar witl previous studies in the safle area
fTable 3).
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Figg Length fiequency disftibution of Skipieck tuna by year from 1994 2001



N=5999

30

Fig 10

35 40 45 50 55 60 65 70 75 80 85

Fork length (cm)

Overall length distribution ol Skipjack tuna, conducted by
M.V SEAFDEC during 1994-2001.
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0.0
1996 1997 1998 1999 2001

Fig. 11 The ianges of weight of SLipjack tuna, conducted by M.V SEAFDEC
during 1994 2001.
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R'z= 0.9458
N=5999

b{
e

' d

60

FL (cm)

Fi&12 tff|gd!-welght telationship of Skipjack tuna by M.V SEAFDEC ftom 1994-2001.

Table 3. kngth- Ifleight dationship data of tuna species by area and authots.

15

72

9

6

3

0

Ft hiFca

Ea$crn lndim oc.rn 6'1Ot fiA] 5999

E si.ro Indir o6f s*lon 3.350 355

PS tAe prcscot drh of M.v SEAFDEC

Fs N@tum.izl-€mo)

E r.m Indir Ocd 5*10n 3326 l?9 PS, d,le Porrfsr .t,/. 0999
Ed.ro lndir occa. 5*10" 3-323 142 PS, f.dde Pokpuor .i,/. 0999
E$em lndim ocem l.7t1o' 3.014 - PS Tdtivd. (1997)

Er.em lndir! occ& 3:10' 2.916 1144

Eallmrndie octr 3"1ot 2.9m 565

Ezsedlidimo@ 1.4"10" 3.013

E.$em Indim Occin 3.35"10" 2.341

EsEmtndido.€d 2j*lot 2.922

Eslfthdiboctu 189.loo 3.o() 574

PS rh. p$.nt &b of M.V, SEAFDEC

PS Nffim d,/.{2000)

E6i.m rndi{ oFi 44j10'-' 2.771 - PS Txtisrh 09?)
Bigertun. F:i.m lodi{ o€n 1"lO' 3.170 1291 PS the Pt ntddofM.v SE FDEC

Ean.h l6dim ocsn 6.91*10" 2.:14i 1398 LL Chs6wnS (l 9r7)

Edr.mlndirocd 1.4'10' 3.110 419 PS Nohon,/,/(z)00)

Ersmn lndi- o..m 2.11*10" l.oo0 2107 rL,Ps chmbsng d,/, (19tt)

f13 PS, nrlc Por,!un d.t. \r99t)
1m PS, ftnrlc lok!punr,/z/. (1999

LL Chrbw.a096)

Indid Ocem 274'10" L91o PS Poc.ylr9qd (1994)

(D



2,2 Ydlol*dn Tuna

Yellowin tuna, an oceanic and high migatory species occuring above and below the
thermoclines, found worldwide in tropical and subropical seas. They school pdmarily by size,
either in monospecific or multispecies groups. They are caught with a varity of gear t,?es ftom
small-scale to large, deep-sea longliner and purse s€iners. Many purse seiners operate \idely in
equatoriel arld tropical waters and catch a wide size range of yellowfin tuna, whereas the loogline
fishery akes mosdy adult 6sh (Hampton, 1999).

2.2.1 Length frequency distiibutlon

A total of 2007 1'ellowEn tuna were measured and their length ranged between 20 136 cm.
The yellowfin tuna had a mean overa.ll length of 62 cm and weight of 6 kg Fig 13. presents tle
overall length frequency distribution of yellowfin tuna and this has a two-peak mode at 50 and 80
cm Fig 14 shows the length ftequency distribution of the yellowfin tuna caught by M.V SEAFDEC
in the Eastern Indian Ocean it also indicates that most of the yellowfin tuna were of small size,
similar with dre findings of Sulcamongkol (2000) who rcported that most of young yellowfin tuna
causht bv the net of M.V SEAFDF,C.

80

Fig. 13 Overall length distribution of Y€llowfin tuna fiom tuna puise seine
conducted br, M.V SEAFDEC durine 1994-2001.
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2.2.2 Weig}lt
The weighr of ycllowtu tuna tanged widely between 0.5'49 kg. In 1999, the range of

werght decreesed, the ma-.rimum weighr of dris species being orny 9 Lg Average weights of this
specie were simjlar, at ebout 3 7 kg (Tig 15)
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Fig. 15 The ranges of weight of Yellowl'in nrna, conducted by M.V SEAFDEC
duting 1994-2001.

2.2.3 Length-weight relat  ionship

The length weight relationship of yellowfio tuna is as shown in Fig. 16. The coefficient for
*r is species is 2.9175,1= 0.978.

I = 3E 05x2e175

R2 = 0.9778
N = 2007q0

oo

20

Fig.16 Length weight telationship of Yellowfin tuna by M.V SEAFDEC from 1994 2001.



2.3 Bigeye Tuna

lligelc Tuna is an rreanic lish, r'cri similar in rppc^rancc to r,ello\'fin tuna. It js

found worlclwidc in tropical and subtropical waters and ate ar important comp()nent rn tunx
lisherics throughor.rt thc Inclian ()ccan. The seine nu c2ught juvenilc bigelc tuna that most rvere
inmature, similat\'to the lcllo\\'fin turra. Previous studies reported br Sukrnrnongltol(2002), thar
thc seinc net ol NLV SFlAtrDti(i caught all young bigeyc runa ancl lellowfio tunA, $'hile B0,U' ol
thc skipiack nrna caught \.cre adult.

2.3.1 Irngth frequency distribution
A n)tal ()f 1,336 l>igele tunas Ncre caughr ranging bctrveen 31-122 cn. Fig.l,a

prcsents thc overall lcngth distribution of bigcle tuna ^nd hxs ^ clominant sizc mode ranuing
bctt-ecn 21-99 cm, rvith a high peak at 50 cm. lrig 18 shots $c length frcquencl clistribution b1
Iear. Kika[a (1953) rcportcd that thc maturifi'sizc bv Lrige|c tunr rangcd bcnvcen 9l-100 cm,
thcrefote almost tuna caught bv the scine net of tr{.\i SF,A|DIiC {.cre iu\-enilcs.

105 1,20
Fotk length (crn)

Fig. 17 {)vcrall length distributon of Bigoe runa lrom runa purse seioe,
conductcd bl II.\l SEAtIDIi(i during 1994-2001.
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Fig 18 Length frequency distribution of Bige,ve tuna b1' year from 1994 2001.



2.3.2 Weight
The weights ranged widcly between 0.5-38 kg In1997, ther€ \'as widely ranged of weight,

the maximum weight of this ]'ear was 38 kg, The average weights of this specie were similar, about
2-8 kg, (Fis, 19)
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Fig 19 The ranges of weight of Bigeye tuna, conducred by M.V SEAFDEC
during 1994 2001.

2.3,3 l-edgth-weight relationship

The lenplh weight relationship of bigeye tuna is as shown in Fig 20. The coefficlent for this

species is 3.1699, r'?= 0.9747 .
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Fig 20 Length weight relationship of Bigeye tuna by M.V SEAFDEC from 1994-2001
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Conclusions

Purse seining started io the Indian Ocean in the early 1980s, developed rapidly as for
industrial purse seine fisheries @ertignac, 1995). Mosdy non-Indian Ocean countries conduct this
fishery, although a few local vessels operat€ under joint-venture arangements. lvLV. SEAFDEC
also conducted tuna purse seining in dis area, not for commercial purposes but with the airn to
seek ne\I. fishing grounds for promoting to nshermen in Southeast Asia counlries.

The catch of M.V SEAFDEC ifl the Eastch lndian Ocean was mainly skipjack tuoa,
young yellowfin tuna and bigeye tuna simiJar with Pokapunt (1999) who said thet skipjack tuna and
yellowfin tuna are the main component in purse sein€ catch, while bigeye tuna is none significani
of *re catches. The tend of the tuna catch declined st€adily. In this receot year, the catch was very
poor, which is probably the iofluence of over fishing or changing of environmental condrtions in
the fishing ground. Suzuki (2002) also indicated that the setus of bigeye tuna stock in the Indian
Ocean is over-fished and a reduction in catch is necessary to keep the fisheties opetationa.l near rhe
MSY levei. Thc problem of the world tropical tuna pursc seine fishery, ftequendy using FADS is
catching multi-species induding the juveniles of bigele tuna. It becomes more serious.

Ir found, moreover, that non target species such as rainbow runne$ end mackerel scads
could be important species fot rhe wotld fishing market irl the futuie. Romanov (2002) said that by-
catch of associated and non-associated speci€s dudng putse seine fishing for tropical tuna may be
tadret high, and genetally depends on fishing tactics. That it could be supported as new resources
in the future, although they are not thc main target for tuna purse sein€s, but duing some opera-
tions they werc caught in large quantities.

Though this fishing gtound still is efficicnt for tunr putse seine fisherl proper
management is necessary, to reain alld extend these ncw tesources.

However, the limitation of this study is the fishing season, M.V SFIAFDEC worked in the
Indian Ocean or y drrough the period of october to Match, so there is much data for that period,
but not for other times. It can not bc concluded that the M.V SEAFDEC working period is
appropriate for a complete survey.
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Appendix I Research vessel, M.V SEAFDEC

..,.4{* '

- Principle Particulars of M.V SEAFDEC

Length over all

Lcrgth bcnvccn pctpcndiculars

Bleadth, molded

Depth to superstructure deck, moldecl

Dcpth to uppct dcck, noldcdraqlcd

Draft, molded

Serr''ice speed at 4.50 m dreri

Net tonnage

Fish hold crpaclty fta]e)

Freczing r.ron capaciq (gtain)

l-reezing abiliq (brine)

Freezing ability (alrblast)

65.02 m

57.00 m

12.00 m

7 .10  m

.1.?0 m

,1.658 n

14.3 knots

1178  r

35'1 r

1,15.38 n'

20.,{8 mr

20 t/day

1.6 r/dav

_: t:'$=l!
lr ii. r-.6r ,-t---



E :

I

E
I

t

!
i

I

I
!

a
,

T
!r!
: l

i !€ i

t t i6
I
d

t
I

t
I
5

e
i

!

6

I
!
I
t

p

I

: l

EI

F
I
t
t

.l
! l

i *l
?1!

:5:
l ic

' 
"-:"

t -
;r

?i

I

I

: i

? .

Appendix II M.V. SEAIDEC purse seine net plan; the lastest improve

t
!

i i
ii!f

I

il!
il

! "

t

I

tl

ge
E -
2

t

s
I
in
=

ia
a lil.;

yN

d !

9 Z

i I,i,
- t !
6  : T
Pae

i il$i
. ' ! i

ri
rq€a
!t ! i

,

r{
! !

! t r

-:r!



o o ; 6 N ; - =  - i i - 9 i 6

3K;K€. : '5R=g*e F;

:  +  =  n  +  :  F  -  : j i i  f  6  -  i ' '  : . ;  6

r! El Fl r! rd s] r! r! r! r! Fl r! rd r! t! rl'] Fl
- : n  a  n :  q11oq "1  oqcq  j dn -+q

|  |  |  I  |  |  |  I  I  t N  t 6  -  |

7 ? a a  \ h q 2 a 2 a a 6 ?
: : l - -  e @ : - o : o o 6 : - -
:  ; e  \  i  q  1  r .  q  o9  i -  \ x  d  n  < i  g
" r  ; - - ,  o , o ,&+3^ r  - , ^ r  :
!  ^  o r  c r '  - ' ^ r  o  ^ r  5  o '6  _ i

xx*xxx33333333333
u c:::  t4++i r r * r r r:
9C)ZZZi+,rq;=>4+E?c - ^ , - - r . t  5 @ -  . a o r  6N - ; . : : t : : j - - N

I  o o o o o o 9 o

:  - r N c \ N F + o \

EF]F lF l c l I ] F l aaa
u l ' - 1  \ \ q  o C  : o i  q  o q

@  + o . r  6 @ r -
|  |  |  l F 6  |  |

, h a 2 z 2 t ^ 6 4 6

6 i  \ : d : i : 9  d d c q
N , = d ;  o i  . . i  *  N , t  X

d  _ - l  
o ' *  

- l

o + + . + +

r * r I  A+4 * t
Y  Z Z Z Z + 1 1  4 4
c a  r  p  r  @  =  -  ' ' -

.!

*

6

!l

F

.E

.E

F

F.l

j

d

d



o ? - + ^ =';;:::r

-e .

L Z : A f :

: : : i ;E -

: i ; o+ .+

Fa*;;E;e=
: ! l F l l l l ! l ] L ! | r l O E l F i

iiit**i3i
":!"; l :3 3';3
c=ei i ,9.,  ?, 2, +l
B' s:i '3:6:

ssES465hT

i i i: iiziz

:83=?3e=EE-ifrE:p;-=

=riaEiF,3;:i;jR-=!: t=l i3

E;FFESE?E:u

Ei*HEFREEFE
=-=====12

*C;ci;Fa+ iaeii +
: :  r -  J  1  !  !  '  J '  J '  t :  l |  9 : ' ' '; =1,. = r e'-.r ;,= r : i 4 i.
+, i, ?, .i, ̂ , = I. i, ,- 1., E, s, !, i,L, e,
b3$;  J ; '  : ' - ; fa '? i - rd

1/21/4aii<?'r|?-i".i
| , ^ .  n  : .  5  ?  : .  " .  a  I  ' : . " . ,  ;  - ,

"  
x,  F,,  5,  !  ;  ;  K, i ,  : ,  i ,+. ' - , i  :  ;

:E: '  ?:= =: :c:  j  i  9" ;  "

,-rFFFsirsqqi:i i i i:
t:rrr3iii;;;:;;;
Ki(X='n2t;-r;crc;;

i
E

6
F

J

;l
3.1

l:r
l d 0
t'p
ti
I F

R

6
LE

-c
a

cl

i

2



6 i  d  I  i l  c j  6 i  - i  < j : r
< \ . r : : - o 6 + , i
N v a \ i  r  r - r d  -

F - o \ a o 4 : r

- o " ; o ^ o ^ 5 o ^ o ^ a

E l'l l'.1 Fl M! l'.1 Fl Fl
. . . I  . ' 1  \ . 1  \ r ] u t . q r ]

t t t t l

- 9 0 9 - 1 0 q e q q

t t t t l l

, 9 . 9 , 9 . 9 + € € i + e ir r+++14414
o o - t -44

Y : . . j : : e

r ! F l I l ] t l . ] i ! F l

: t r= ;9{ t' - t  ' t  t  -  
i

{  i : i4  *  *
ZZa422

. ^ -o???9rRH;EX5

^ q o o o

Fsn655g- - t 6 - r

- oea99
X$FRilR$

o : a : : : : :
a > < o t i t i ! ! l
H 6 " 5 5 5 5

El tl] El r! r! Fl '!
o) "1 si  6i  +r i  +
N N  I  I

531r"- . r"r
h ;  51  5 ,4  5 , ; ,
^J ^, F +' + <.r' +'
c ; d - o o o o

i . !  A  A A , l  , r .

YYYY+<4

F

F.l

i

E
I

E
o
3

€

F]

O
i4

i!

a

a'
=

.E

6



: d i , . : < i : - ^ : : c i d q
= - F - , : 4 : : : e . l o

- . i c i o d \ d r d : 6 i i :

c i r : i 9 q q X d 9 6- * x o o o x - _ _ j 6
. - . t 6 - -

d+ l t : h i , i d= t rF=Fo \+x j+F  =FF j -

@ N 4 X : € N

E t l l ) l l ] E c r ! c t ! E I E | l ]
n  9 . 1  q  4 n . : ' 1  " 1  d t . :

t t t t t t t t t t l

9 ' ' : q n q q - ) q o c . ' l q

l t l t t t t t t t l

I:
!1

ti

,

F

F

.:

d

2
|l,1

O
E]

E

b

=

ts




