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During the past decade, world tuna landings increased mrkedly; 
especially active have been the  f isher ies  i n  the western Pacific Ocean. 
19858 the to t a l  world tuna and b i l l f i sh  landings were reported i n  FA0 
s t a t i s t i c s  (FM 1985) as 3.15 million metric tons ( m t ) ,  an increase of 63% 
over landings for  1975. 
million m t ,  representing 659 of the world landings. The importance of the 
western pacific Ocean is exemplified the FAD statistical area 71 (Figure 
l ) ,  in  which 29 of the 48 world-recognized @rid species occur (Collette 
and Ehuen 1983) and catch represents 49% of the pacific landings for  1985 
(FM 1985). 

I n  

Landings i n  the pacific Ocean for  1985 were 2.05 

In an e f fo r t  t o  understand more about the tuna resources i n  the 
western pacific Ocean, the m a c i f i c  "una Developent and EhMgment 
Prcqramne (IPTP) in  1983-84 cooperatively undertodc a tuna tagging st% 
w i t h  the Wernnent  of In&nesia. 
Phuket tuna meeting report (FAD 1986). To broaden the tagging progran, the 
IpTp engaged the author of the present report t o  formulate a plan t o  
corduct tuna tagging i n  Philippines and Thailand-tklaysian waters. 

'Re terms of reference of this consultancy were a s  fo l lws :  

The study's resul ts  are surmarized i n  

(1) 
( 2 )  

(3) 
( 4 )  develop a time schedule, 
( 5 )  calculate budget es t lmaes,  and 
(6) 

detai l  major objectives of tuna tagging i n  the region, 
list target s p i e s  and nunber of f i sh  expected t o  be 

describe the fishing vessel and gear t o  be used, 

detai l  the arrangements t o  implement the project. 

tagged* 

Prior to preparing t h i s  report, the author visited the Philippines 

The tour was t o  ihclude Indonesia; 

(Manila and General Santos C i t y ) ,  Thailand (Bangkok), and Malaysia (Rem) 
t o  consult with fishery off ic ia ls ,  tuna scient is ts ,  and industry 
representatives (Apperdix Table A ) .  
hwever, t i m e  constraints prevented t h i s  portion of the consultation t o  be 
canpleted. 
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In developing the strategies for t u M  tagging i n  the Philippines and 
the Thailand-Malaysia regions, considerable v a l u e  was gained i n  revieving 
previous tuna tagging efforts.  The follcuing sections briefly sumrarize 
the resul ts  of t h i s  review. 

m9s 

The Atlantic bluefin tuna _thvnnus) was the f i r s t  tuna species 
for  which movement w a s  described by tagging information. In 1961, a 
bluefin tuna landed off Bergen, Norway (mther 1962) was determined t o  have 
originated i n  the M i t e r r a n e m  Sea, based on the type of hook found 
embedded i n  the tuna's mouth. Although the tagging w a s  inadvertent, the 
results denonstrated the value of tag placement on pelagic fishes. 

Not unti l  the 1950's w a s  a concerted effor t  made by directed 
tagging prograns t o  describe the movement of tunas in  the eastern pacific. 
The California Division of Fish and Gmre began using plast ic  loop tags on 
tunas i n  1953 (Wilson 1953). The tag information (tag nunber and where the 
tag should be returned) was w r i t t e n  directly on the plastic tubing. 
tubing was inserted through the uper portion of the f i sh  (posterior of the 
second dorsal f in )  with the aid of a stainless steel tubing. 
secured by tying both ends together. 

t o  aff ix  the tag and, especially, t o  secure the ends. 
was resolved by using a "figure eight" knot, tagging time remained a 
problen until  the subsequent developnent of the dar t  tag. 
consisted of a length of plastic tubing onto which a solid head with a 
single barb w a s  affixed a t  one end. 
secure the tag near the base of the second dorsal f i n  with the aid of a 
short length of stainless steel tubing. 
end t o  permit ease in  penetrating the tuna's skin. 

The dar t  tag as described above has been used by research agencies in  
tagging various species of tunas, including the yel lwf in  e. -1, 
skipjack -1, bigeye (T. Bbesus), albacore (T. alaluga),  
northern bluefin (T. Lhymus), and southern bluefin a. IIUXQ&. 
Pdditional de t a i l s  of tuna and bi l l f i sh  tagging are reported by Bayliff and 
Holland (1986). 
the skipjack tagging prcgran conducted by the South pacific Cannission 
(Kearney 1982). 

Presently, there a re  several ccnnnercial manufacturers of dart tags: 
Floy Ekg Co. (U.S.A.), Fuyo S a n ~ o  Co: (Japan), and Hallprint, Pty, Co. 
(Australia). 
recent tuna tagging experiments, the tags produced by Hallprint are highly 
recamrerded. 
the Hallprint tag heads are molded onto the polyethylene tubing. 
additional feature is that the tag consists of two pieces of tubing: An 
outer tubing protects the writing placed on the inner tubing fran abrasion. 

The 

Ihe tag was 

The loop t ag  was not very satisfactory because it was time consuning 
Although the l a t t e r  

The dart  tag 

The standard procedure adapted was t o  

The tubing was sharpened a t  one 

The most extensive use of the dar t  tag t o  date has been 

Based on limited intervievs with s c i e n t i s t s  involved i n  

Instead of dart  heads that  are secured t o  the tubing by glue ,  
An 
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Method of Fish Capture for 'I;lgging 

Although tuna are taken by a wide range of fishing gear, the 
sui tabi l i ty  of tuna for tagging plrpses is limited t o  a few. 
a t t r ibutes  of a good metho3 of capture for tagging purposes include 1) the 
abi l i ty  t o  release tuna i n  an "undamaged' and unstressed condition, 2 )  
accessibil i ty t o  a large nunber of f i s h ,  and 3) accessibil i ty t o  the 
desired s ize  of f i s h .  

The 

Table 1 prwides a rough indication of the su i tab i l i ty  of tuna for 
The evaluation is generalized and tagging, based on methcd of capture. 

subjective because sane gear types are  excellent for some tuna species but 
not for  others; e.g., based on tag recoveries of 5 6 %  trol l ing apparently 
is a satisfactory method of capture for albacore tagging ( h u r s  and 
Wetherall 1981). Although not fu l ly  tested, it is unlikely that skipjack 
tuna caught by t r o l l  gear can be considered good candidates for  tagging 
because t he i r  jaws are e a s i l y  d m g e d  by the gear. 
experiments conducted i n  H a w a i i  demonstrated that  of the three tuna species 
(yellowfin, kawakawa, and skipjack) routinely maintained in captivity, 
skipjack tuna are by far  the most susceptible t o  stress fran handling, 
thus, leading t o  mortality (Qwenth and B r i l l  1983). 

Of the several methods of capture evaluated for  tuna tagging, the 
pole-and-line gear has been the most successfully used t o  date. h r g e  
nunbers of d l  to  mediun sized tunas can be tagged over a short period, 
and t i m e  from capture t o  release is generally less than 10 seconds. Mart 
1963 reported that skipjack tuna were tagged in less than 4 seconds in  
one tagging experiment; however, the f i s h  were not measured. 

rated high; the proble-n probably res t s  w i t h  the long period it takes fKan 
the time the gear is set u n t i l  tagging takes place. 
becanes highly stressed as the 'pocket" becanes small emugh for the 
taggers t o  retrieve the fish.  The s t r e s s  apprent ly  causes Fhysiological 
changes in  the animal that result  i n  delayed mortality. 
t r i a l s ,  the Inter-Pmerican Tropical Tuna G n d s s i o n  (UUX) abandoned 
tagging of t w s  caught by purse seine; the recovery rate of yellowfin tuna 
was jwlged t o  be l w e r  than achieved by pole-and-line tagged fish. 
of 1,363 skipjack tuna caught by purse seine and tagged only 15 (1.1%) were 
reawered (EEiyliff 1973). 
the purse seine operation, the n-ethod could result  i n  large nllrbers of good 
quality f i sh  being tagged. 

longline, and handline) can be used for tagging tunas; however, a major 
shortcaning of these methods is that  substantially fewer f i sh  are caught 
than by the pole-and-line or the purse seine methods. 
f i sh  s ize  l imitations w i t h  these gears. 
generally are landed dead or too badly damaged for tagging. 

Furthemre,  shoreside 

The success of f i sh  caught by purse seine for  tagging has not been 

The tuna probably 

After extensive 

Also, 

If f i s h  can &-tagged fran the early phases of 

With the exception of g i l l  nets, other methods of capture ( t ro l l ,  

Also, there are sane 
The f i sh  caught by g i l l  net 
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Recovery htes 

The time between capture and release of the tagged f i sh  is crucial for 
successfu l  recovery. Data verifying this factor are not abundant; hwever, 
it should be noted that the recovery rate  i n  Hawaii of skipjack tuna tagged 
by loop tags was considerably lwer than that  of skipjack tuna tagged by 
dar t  tags (0.6 vs 9.28%); the dar t  tag can be applied substantially fas ter  
than t h e  loop tag ( W r  1963). 

Recovery rates  of tagged f i sh  should not be used as the sole cr i ter ion 
t o  measure success of a tagging project. 
ref lect  a large population base or that  the f ish migrated €ran the area and 
wece  not available t o  subsequent fishing effort. 
possibly contributing t o  lw recovery rates include high tagging mortality, 
tag loss. and the mnreturn of tags af ter  capture. 

Tahle 2 provides sane tag release and recovery data €ran previous 
tagging experiments. As noted above, the tag recwvery rates  should be 
viwed w i t h  caution. 

k w  recovery rates may simply 

Nonbiological factors 

Tag wards  

Fe~ards have been used as a means t o  encourage the return of tags 
along w i t h  the necessary recovery data. 'Ihese rewards range fran g i f t s  of 
printed T-shirts and cap t o  monetary gifts .  
examples of the types of rewards issued by previous tuna tagging programs. 
To anphasize the need for return of tags, mst titgghg program have 
incorporated a systen of annual lot ter ies ,  whereby mmetary g i f t s  are given 
t o  the selection of tag  nunbers representing tag returns fran the previous 
year. 

W e  3 provides sane 

"A T X G E  I N  THE WILIPPINES 

?he tunii f isher ies  in the Philippines have sham a remarkable grwth  
s i n c e  1971, when the total ,tma catch for the Fhilippines w a s  r ep r t ed  a t  
9.0 thousand metric tons. By 1985, the catch had risen t o  261.6 thousand 
metric tons, and tuna landings represented 208 of the marine f i sh  
production of the Philippines. The principal fishing grounds are the 
waters off Mindanao Island; about 58% of the total tuna catch for the 
Philippines canes fran this region although tum are taken throughout the 
Philippine Archipelago. 
year; hwever, there appears t o  be a peak i n  August-Septenber for the 
southern waters of HirdaMo Island. 

All tuna species are taken  throughout the 

Of the 48 sccmbroid species recognized tuna s y s t m t i s t s  (Collette 
and Nauen 1983) 29 s p i e s  are  i n  FIY) statistical area 718 which 
enarmpsses t h e  Philippines. 
hcuever, consists of f ive species: fr igate  and bullet tUMs (36.6%), 
y e l l w f h  tuna (24.6%),  skipjack tuna (23.0%), and kmakawa (16.0%). 

The major part of the Philippines tuna catch, 
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 he t y p s  of gear used t o  capture tuna vary and include the p r s e  

I t  should be noted that several of the gear type's use the 

seine ( 4 9 % ) ,  ring net (35%), and bag net (13%).  The r a i n i n g  ca t ch  is 
made by d r i f t  g i l l  nets, l i f t  nets, seine nets, longline, handline, and 
t ro l l  gear. 
payacs as  part of their f i sh ing  operations; e.g., ring-net gear and 
handl ine fishing by bancas. 

Cbjectives of Tunil Tagging Program 

Developnent of the tuna f isher ies  as  a major industry in  the marine 
production sector of the Philippine econcmy has given r ise  t o  a number of 
pxt inent  questions bj the fishing industry and govermnt  agencies: 1) 
Can th i s  catch be sustained? 2)  What is the size of the resource base of 
the several tuna species being harvested? 3)  What is the impact on the 
resource base of the large catches of -11 sized tunas associated with 
payaos? 4 )  Are the snall sized tunas present around the pyaos  products of 
spuning i n  Philippine waters? 
present i n  the fishing grounds; w h a t  are their  migratory pt tways into and 
out of the region? 6 )  What are  the interactions between gear? Although 
solutions t o  sane these questions require information beyond that provided 
by tagging (e.g., detailed catch and effort  data for stock assessnent 
studies), a well-designed tagging prcgram can provide a wealth of 
information regarding the dymics of the tuna resources and the fisheries.  

The objective of the present effor t  is t o  develop a tuna tagging 
technique that can form the basis for la ter  tagging studies designed t o  
address specific questions. 

5) Not a l l  s ize  classes of tunas are  

Method of Tagging 

recumendation was made t o  undertake tuna tagging i n  the southern Hindanao 
Island region ( F M  1986). 
Santos revealed that  ring-netting, handlining €ran bancas, and longlining 
were the principal methods used in the region. Reportedly, several bancas 
used a poleand-line fishing operation with l i ve  bait t o  catch tunas in the 
region; this has not been confirmed t o  date. 

'TWO of these three methods-handlining fran bancas and longlining- 
were eliminated as potential sources for capturing tws for  the tagging 
project, because of the expected snall c a t c h  and relatively large s ize  of 
tunas. There are, hcuever, several viahle options a s  sources of tunas for 
tagging : 

A t  the tuna meeting held in Phuket, Thailand, in August 1986, a 

A review of the f isher ies  based in  General 

(1) If a pleard-line banca fishery e x i s t s ,  charter one bancas 
and conduct tagging via surface schools or by fishing around 
payaos; the l a t t e r  would require prior arrangements with the 
payao cwner. 
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( 2 )  Tag tuna caught by t h e  ring-net fishery; tagging should take 
place af ter  the 
tagging. 

(3) Tag tuna caught by the ring-net fishery; modify tagging 
operations t o  reduce s t ress  of tagged f i s h ;  several 
modifications could be included: 

"pocket" is snall enough t o  catch f i s h  for 

(a) operate in conjunction w i t h  pole-and-line f i s h n g  banca 
us ing  l ive  bait, 

(b) pole-&line fishing with lures only from a s k i f f  
imnediately af ter  the ring net has been set, and 

(c) divert part of the cmnercial catch into a snall ret 
impuncfnent placed adjacent t o  the ring net; tagging can  
be done af te r  carmercial fishing has been ampleted. 

( 4 )  Convect existing fishing vessel (e.g., trawler) t o  conduct 
pleand-line fishing operations. 

( 5 )  Charter a poleand-line vessel from outside the region; 
e:g., a ccrronercial pole-&line vessel f i a n  Indonesia 
fishery. 

maluation of Methods of Capture 

The fo l lwing  prcvides,sane cannents regarding each of the options 
l i s ted  above: 

Option 1 is advantageous because the viabil i ty of f i sh  caught for 
tagging by a poleand-line operation is good. The disadvantages include 
the possible diff icul ty  in obtaining adequate supplies of baitfish and the  
expected diff icul ty  of tagging fran a banca; e.g., limited space and the 
presence of two outriggers, 

the ca tch  probably would not be suitable for tagging. 
tested by retaining tagged f i sh  for 4-5 days i n  a d l  holding pen 
adjacent t o  the payao. 

c g i o n  3 also would provide a very large supply of tm. 
modifications (Options 3a-c), if successfu l ,  should lead t o  accessibil i ty 
of good quality fish.  

Cption 4 has t h e  advantage of a pleand-line operation; thus, it has 
the potential of tagging large nunbers of viable tuna. The disadvantages 
include the apparent lack of a steady supply of baitfish and the relative 
high cost of converting and operating a poleand-line vessel Over a short 
tagging period. Curing the South China Sea Prcqrmne, t h e  Bureau of 
Fisheries vessel, Paeneus 

Cption 2 would provide a very large supply of tuna, but the h l k  of 
The l a t t e r  could be 

Ihe 

was mnverted into a poleand-line vessel 
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a t  a reported cost of about S(US)20-25 thousand (Lee 1978) - W r a t i o d  
costs could conceivably amount t o  $(US)20 thousand per month. 

include the possihle lack of a steady baitfish supply and charter costs 
could equal about $(US)25 thousand per month. 

@tion 5 has the same advantage as Option 4. Ihe disadvantages 

Projection of Fish t o  be mgqed 

A dssion report (FIY) 1986) proposed a tagging qoal of 20,000 tunas 
over a 1- t o  2 m n t h  tagging progrmn i n  the Philippines. 
projecting a meaningful nunber of f i sh  t o  be tagged would be d i f f i cu l t  
because a proven tagging protocol has not been developed for this region. 
Furthermore, it is unlikely that  the conventional pole-and-lh method Of 
tagging fish w i l l  be tbe eventual mode of operation for  the Philippines; 
thus, experiences fran other areas that u8e this tagging technique are not 
applicable t o  tagged fish projections i n  the Philippines. 
noted that the and the SFC, two research oranizations with extensive 
experience i n  tuna tagging, averaged about 250 f iah tagged per fishing day. 
Individual highs exceeded 1,000 tagged fish ky the SFC (Kearney 1970). 

Rather than focus on a specific nunber of f i sh  to  be tagged, the 
present project proposed for the Philippines should be directed tcward the 
developnent of a tagging protocol that could seme future tagging ef for t s  
i n  t h e  region. Future tagging objectives w i l l  dimte the nunber of f i sh  
t o  be tagged and the time and space distribution of tagged fish. 

At this time, 

It should be 

Budget  and Projected Time W e s  

Table 4 provides rough budget es thtes  for the several options noted 
Figure 2 gives 8cme indication of the time echedules for i n  this section. 

these options. Generally, the options involving vessel conversion or 
charter or both (Options 4 and 5) w i l l  involve oonsiderahle lead time 
before f i e ld  work can be conducted. 

lvNATFGGNIN?HAILANDWA!IXM 

mring the past decade, miland has becune the major canned tuna 
In 1985, the production of canned tuna exporting nation i n  the world. 

by Thailand w a s  10.9 million standard cases; 57% of the canned tuna w a s  
shipped t o  m a r k e t s  i n  the  U.S.A. (Herrick 1986). Although the production 
sector of the 'Ifrailand tuna fishery has shown wme grcwth, the major p r t  
of the supply for the &ng industry has been through purchases fran 
outside sources. 'Lhe tuna fishery in  Thailand increased steadily fran 6.5 
thousand m t  landed i n  1973 t o  82.0 thousand m t  i n  1983; the 1984 landings 
shwed a decline t o  69.2 thousand m t  (FA0 1986). 
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l W a s  are  caught i n  the Gulf of Thailand and alonq the west caast of 
Thailand by several types of gear; the principal gear types include d r i f t  
g i l l  nets and p l r s e  seines (Thai p l r s  seine and the luring plrse  seine). 
Catches i n  1984 were 26.4% and 70.3% for the two gear types, respectively 
(FFD 1986). 
of Thailand. 

Longtail tuna, kawakawa, and frigate tuna are the principal tuna 
species taken by the various gear types; a l l  three species are taken 
throughout the year. In 1979-81, exploratory cruises conducted by an 
FM/biDP project revealed the presence of skipjack tuna in ccntnercial 
abundance off the w e s t  coast of Thailand (Lee 1982). 
species, hwever, is yet t o  be developed. 

About 85.8% of the lhailand tuna catch w a s  t a k e n  fran the Gulf 

A fishery for t h i s  

Cbjectives of a Tagging Pcogrm 

A need exists for  determining the dynadcs of the longtail tuna 
resource in  the Gulf of lhailandj hwevec, tagging as a means t o  define the 
migratory pathays of the longtail  tuna was not amaidered as a high 
priority research objective by Thailand. 
t o  ident i fy ing  the size of the skipjack tuna resource in the waters off the 
w e s t  coast of m i l a n d .  Feferenoe was drawn t o  the tagging study 
undertaken in  1977-1980 by the South Pacific Cannfssion, which concluded 
that a large skipjack tuna resource existed i n  the central and western 
Pacific Ocean. The skipjack tuna resource i n  the SPC region was estimated 
t o  exceed 3.0 million metric tons (Kleiber 1983); the tagging data revealed 
a canplex pattern of mmenent. Conceivably, the skipjack tuna resource in 
the eastern Indian Ocean is large and undergoes movenent through waters of 
Indonesia, Malaysia, 'Ihailand, and the Nicobar-Andarrran Ialand regions. 
Although a well-designed, largescale tagging progrw could aid materially 
in  understanding this resource, a major drawback i n  ini t ia t ing such an 
extensive tagging progran a t  this time is the la& of wide-ranging 
f isher ies  for  skipjack tuna i n  the eastern Indian Ocean. W i t h  the 
exception of coastal f isher ies  for skipjadc tuna i n  western Indonesia, the 
only catches of skipjack tuna currently made in the region are fran 
art isanal f isher ies  operating i n  near-coastal waters. Ihe lack of 
extensive surface f isher ies  for tuna reduces the probability of successful 
r a p t u r e  of tagged fish.  

Although rot covered under the terms of reference for this report, it 
would sem that  sane exploratory fishing would be more awropriate for the 
western Thailand region a t  t h i s  t he .  

Insteed, high priority w a s  given 

Method of Tagging 

me Occurrence of adequate supplies of baitfish species suggests 
that a pleanb-line fishery, although not presently in existence i n  
Thailand, would be the best method for a tagging program in  the region for 
skipjack tuna or longtail  tuna. In 1979, an FFD/UMIP project converted a 
cannercial trawler t o  operate as a pole-and-line vessel (Lee 1982). 
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If this vessel is still available, the cost of hnplenenting a tagging 
program w i l l  be reduced accordingly. 

the c m e r c i a l  tuna pole-and-line vessels operating in  Indonesia. An 
ear l ie r  feasibi l i ty  ste of tuna tagging i n  the region ( G i l l e t t  1981) 
reported that the cost of chartering a 100-ton, cannercial, pole-and-line 
v e s s e l  fran the crmnercial fishery in Indonesia was about S(US)ZS thousand 
per month. 

t o  the longtail  tuna, an alternative t o  the pole-and-line method would be 
t o  tag f i sh  fran a t rol l ing operation. 

An alternative source of a fishing platform would be t o  charter one of 

should a decision be ~eached t o  undertake a tagging program restricted 

Nunber of Fish Expected t o  be "agged 

It would not be unreasonable t o  expect t o  tag 20Ck400 f i sh  per fishing 
day if a euitahle pole-and-line v e s s e l  is used for the tagging pcog~am. 
Ihese estimates are based on the extensive tagging conducted i n  the eastern 
pacific Ocean by Iwn: and i n  the central and western hcific by the SPC 
and various Japanese research agencies. 
fishing during a 2lnonth tagging P K ~ ~ ~ F J I T I ~  one can expect abut  9,000 f i s h  
t o  be tagged. 

tuna tagged per day could range up t o  100 f i sh  per day. 
conditions of 1) 40 fishing days, 2 )  a daily ca t ch  of 75 viable f ish for 
tagging, and 3) engaging three carmercial t r o l l  vessels for  the tawing 
prcqamr the total nunber of f i sh  projected for the proposed progran is 

Assuning 30 days of pole-and-line 

If t r o l l  vesse ls  are used t o  tag longtail t-8 the expected nunber of 
Assuning 

9,000 longtail tUM. 

Budget and Time m e  

W e  5 provides an estimated cost of the several options described 
above, t o  i m p l e n t  a tagging progrw i n  the Thailand region. 
noted that a tagging program for skipjack tutu or longtail  tuna should 
include Malaysia and Indonesia. 

described above. 

It should be 

A t h e  table is provided i n  Figure 3, wvering the several options 

lut€4 TACGIN; IN HAWSIAN W K r E R S  

Presently tuna represents only a mall pKOpXtiOn of the to ta l  mr ine  
In 1983, the total tuna landings were reported f i sh  landings of Malaysia. 

as  about 19,000 m t :  
coast of Peninsular M a y s i a  and a b o u t  3,000 m t  from the f isher ies  based on 
the west coast (FPD 1986). 

16,000 m t  fran the f isher ies  based along the east 
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The principal methods used i n  tuna fishing include the d r i f t  g i l l  nets 
and t rol l ing gear; both gear types account for about 90% of the total  tuna 
catch i n  Malaysia. 

Similar t o  t h e  tuna landings i n  Thailand, the principal species taken  
by the tuna f isher ies  of Malaysia are  the longtail tuna and kawakawa. 'Ihe 
two species make up about 99% of the tuna landings. Snall snounts of 
f r igate ,  skipjack, bullet, and oriental tunas also are  landed. 

Objectives of a Tagging Program 

pathways of the longtail  tuna i n  Malaysian waters and t o  determire the s ize  
of the resource. 
into other areas of the Gulf or even into waters outside of the Gulf of 
Thailand; e.g., Indonesian waters. 

Another area identified for a tagging experiment is the region around 
!jabah and Serawak, where skipjack and yellcufin tuna are taken by 
ccmnercial fisheries. 
operated off sabah; hcuever, the present status of th is  fishery is unkncvn. 

A high priority has &en placed by Malaysia t o  define the migratory 

There is a need t o  determine whether this species moves 

Until recently, a ring-net fishery using pya- 

Method of Tagging 

knonq the existing methods of tuna fishing currently used in Waysia ,  
t rol l ing a w r s  to be suitable for  tagging the longtail tuna. 
vessels are  cannon along the east cas t  of Peninsular Hdlaysia, especially 
a t  lkrengganu, w h i c h  is one of the principl  tuna landing ports. Roll 
vessels are  reported t o  average about 500 kg of longtail tuna per t r i p  
during the peak season (JunePllgust), each t r i p  lasting about 5 days. 

of this technique for a tagging progran will entail  converting an existing 
fishing vessel in to  poleand-line fishing or chartering a vessel fran 
outside the region; e.g., Indonesia. 

Troll 

Because pole-and-line fishing is not used in  Malaysia, an implementation 

Mmker of Fish Expectea t o  be Tagged 

During a 2-month tagging period, a single tagging operation on a 
carmercial t r o l l  vessel should tag about 2,500 fish. 
average catch of 500 kg longtail tuna, 2) an average s ize  of longtail tuna 
of 1.2 kg, 3) about 75% of the catch being viable for tagging, and 4 )  
making eight fishing t r i p  during the 2-month period. 
weasonable  t o  project a three-vessel tagging operation based i n  
Terengganu, thus, tagging about 7,500 longtail tuna. 

This assines 1) an 

It would not be 
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Budget and Timetable 

W l e  6 provides budget estimates for the several options discussed 
above; Figure 4 prwides a general time table for these options. 
expected, the time needed to prepare for a tagging program involving a 
pole-&line vessel w i l l  be considerably longer than making arranganents 
with cmnercial trol l  vessels. 

As 
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Figure 1. F A 0  statistical areas for the Pacific Ocean 
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W e  l.--General evaluation of method of capture for tagging p lrpses .  

Potential Quality of Size of 
Method large catch fish fish 

Fole-and-lhe High Good Ml-mediun 

Purse seine Very high Poormedim 3 r d  1-1 arge 

%all LaJ-mediun Wiun-good small- large 

Gill net Lcwmedium Poor M l - l a r g e  

LWJline Lcm Poor-Mediun Hedi un-la rge 

Handl ine Lcw Good small-la rge 
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mble 2.-&catery rates of tuna tagging experiments. 

Area b t e  Agency tag capture tagged recaptured (%) 
-of kkthod Nmber N U I ~ K  Recovery 

WAII 
WAII 
PALW 
E. PAC. 
E. PAC. 
RG 
mFU. 
WAC 
I" 
INm 
W A C  
A3LAN 

1954-56 
1957 
1968 
1969(?) 
1952-64 

? 
19-42 
1983/84 
1984 

1987 

742 
8,161 

265 
1,363 

90,412 

~ . 1 4 0 , 0 0 0  
378 

5,361 

2,264 

0.6 
9.2 

5 1.9 
15 1.1 

4,381 4.8 
14.0 
0.3 
4.3 

1 0.3 
18 0.3 

125 5.5 

E.PAC. 1969 IAm DRRT Ps 8 , 000 ca. 6.0 
E.PAC. 1952-64 IATK W PhL 59,547 8,391 14.1 
W A C  19--82 SFC IXlKr P&L 
IMX) 1983 I/IpTp PhL 1 3 4  1 0.7 
IMX) 1984 I/IPrP DART PhL 57 5 1 0.2 
W A C  ? JAPAN IXlKr PhL 

sovMER4 BLUEPM TUNA 

WST 1983-84 WVISP W P ~ L ( ? )  ~a.10,ooo 4,000 40.0 



n b l e  3.-&ards for return of tuna t a g s .  

South Pacific Cannission 

Tag return--- $2.00 (local currency) or one F s h i r t  with tagging logo 

__ ~ .- . - _ _  _ _ _  

paid for each tag returned to  SPC 

Lottery--- annual lottery held w i t h  monetary prizes given for top 
3 tag  nunbers randanly selected; prizes totaled $2.0 
thousand dollars (US) 

WSIRALIA 

Tag return-- $5.00 (A) paid for each tag returned 

Lottery--- annual lot tery held; prizes of $400, $600 and $1,000 
given t o  f i r s t  three nunbers randanly selected 

Tag returw- $5.00 (US) paid for each tag returned 

L.0ttet-y- annual lot tery held; $500 ( U S )  for tropical t w s  
(yel lwfin,  bigeye and skipjack); $500 (US) for 
tanperate tunas (albacore and bluefin) and bi l l f ishes  

U.S.A. (ALEACXRE "A) 

Tag return-- baseball cap with logo and $2.00 (US) paid for each 
"standard"tag recovery; $50.00 (US) paid for tag and 
f i sh  (tetracycline injected f i s h )  : additionally, cannery 
price paid for  f i s h  

winners; cases of tm given t o  other winners 
LOttery-- 3-5 dr&rings; cash awards ($150-$300 US) for f i r s t  two 
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%ble 4.-Budget e s t i m a t e  for tuna tagging i n  Phi l ipp ine  waters. 
____ 

5 
Object  class Estimated mb2ns 

cost 1 2 3A 3B 3C 4 
(thousand US d o l l a r s j  

___-__- 
FERxtwa 

Projec t  Leader 1.0 X X X X X X X 

Bio-tech (4mo) 0.8 X X X X X X X 
Bio-tech (4m) 0.8 X X X X X x x  
Consultant 4.2 X X X X X X X 

x x  kinin.  support  (hos t  country)  X X X X X 

x x  Sea mty s t i p e n d  3.2 X X X X X 

(8months) 

(3 weeks) 

nu4vEI.I 
consultant 4.0 X X X X X x x  

x x  PL(danest ic  travel11 .O X X X X X 

TPM;J.K pwypFoRM 
Banca charter ? X 0 X 0 0 0 0  
PSL 

x o  
0 x o  

o x  

conversion 25.0 0 0 0 0 0 
opera t ing  45.0 0 0 0 0 

charter 75.0 0 0 0 0 0 
(3  mol 

Ring-net owner ? 0 X X X X 0 0  

Tags (10,000) 5.0 X X X X X x x  
Tagging needles 1.2 X X X X X x x  

Cradles (3) 0 .3  X X X X X x x  
Tape recorders(3) 0.3 X X X X X x x  

x x  Qlipers(3)  0.3 X X X X X 
Micro-carplter 5.0 X X X X X x x  

0 0  Holding pen 1.0 0 X X X X 

Fosters 0.2 X X X X X X X 
P r i n t e d  F s h i r t s  2.0 X X X X X x x  
Lottery awards 

(3  yrs) 3.0 X X X X X x x  

MI-S 4.0 X X X X X X X 

€QUIffmrr/SvPFL XES 

(600) 

mm 

x x  mgt 1 .o X X X X X 

- _ _ - - - - -  rn& - 
1/ X denotes i tem to be included i n  t h e  opt ion  

0 denotes  item not  to  be included i n  the opt ion  
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Figure 2.-Projected timetable for  tuna tagging program in Philippine 

Activity 1 2  3 4 5 6 7 8 9 10 1 1 1 2  

waters . 

(months) 

1. SelectiorJappintment 
of Consultant and project 
Leader (1 mol /--/ 

2.Work out arrangements/ 
agreement with goverrment 

3. project preparation 
(includes arrangenent for 
tagging platform, plrchase 
equipnent/supplies,posters, 
l c g ~ s , d e v e l o p  data 
mgt system) ( 2 n d  /-/ 
4 .  Implementation of 
f ie ld work ( 2  mo) /-/ 

( 2  mol /--/ 

5.  AMlysis/write up of 
report (2 mo) /-/ 
6.  Present results to W e r m n t  
ard fishing industry (2 vks) /-/ 
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Table 5.-Bodget estimate for tuna tagging i n  Thailand waters. 

object class  Estimated Troll Purse 
cast convert charkr seine 

(US dollars) 

PERsawz 
Project Leader 

(8 mol 2.9 
Bio-tech (4mo) 1 .o 
Bio-tech (4m0) 1.0 

m u l t a n t  4.2 

&finin. s u p p r t  Host Country 

sea duty stipend 
(240 sea-days) 1.9 

PUIVEL 
Consultant 4.0 
Proj.Leader (danestic)0.5 

TKGIK; HJ\TKXM 
Conversion 25.0 
Operation (3mo) 45.0 
Charter PhL(3n0) 75.0 
olarter  Troll(3vess.) ? 
Fur- seiner (RV 

~IpMENT/suppLIEs 

r x L P m R N  3mo) 60.0 

Tags (10,000) 5.0 
Tagging needles (600) 1.2 
'Bgging cradles (3) 0.3 
Calipers (3) 0.3 
nicro-canplter(l) 5.0 

CmEXs 
Ibsters 0.2 
Printed Fshirts(800) 2.0 
Lottery awards (3yrs) 3.0 
D a b  w 1 .o 

HI-S 4.0 

X 
X 
X 

X 

X 

X 

X 
X 

X 
X 
0 
0 

X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
- 

X 
X 
X 

X 

X 

X 

X 
X 

0 
0 
X 
0 

X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
- 

X 
X 
X 

X 

X 

X 

X 
X 

0 
0 
0 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 

X 

X 
X 
X 

X 

X 

X 

X 
X 

0 
0 
0 
0 

X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
- 

l/ x denotes item t o  be included i n  the option 
0 denotes i t e m  not t o  be included in  the option 
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Figure 3.-FTojected timetable for tuna hgging program in  Thailand 
waters. 

k t i v i t y  1 2  3 4 5 6 7 8 9 10 11 12 
(rronths) 

1.  SelectiorJaFpointment of 
Consultant a d  Project 
Leader (1 no) /. . ./ 
2 .  work out arrangement/ 
agreement with G o v e r m t  /....../ 

(1.5 mol 

3.  Arrangement for tagging 
platform 

a. Convert vesse l  ( 3  no) / ........... / 
b. Charter (2.5 mol / ........ ./ 
c. €agage t r o l l  vesse ls  

(1 mol / ......... ./ 
4 .  Preparation (purchase of 
equipnent/supplies) ( 2  mo) /. ..... ./ 
5. Conduct f i e l d  work 

( 2  mol 

6.  Analysis/write-up of 
resul ts  (2  mo) 

7.  Present resul ts  to 
Goverrment and fishing 
industry ( 2  w k s )  

/. ..... ./ 

/. ..... ./ 

/. . ./ 
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n b l e  6.-Budget estimate for tuna tagging in  Kilaysian waters. 

r3ject c l a s s  Troll operation 
(Thousand US dol lars)  

PERSONML 
project Leader (8 
Bio-tech ( 4  mol 
Bio-tech ( 4  mol 
Bio--tech (4 mol 

Consultant ( 3  weeks) 

Ahin. support 

Sea duty stipend 

'IIWfEL 6 PER DIEM 
mnsultant 
Project Leader (danestic travel) 

T I W ; N  FLXCFOW 
Usage costs (3  vesse ls )  
Payment tagged f i s h  (7,500) 

9)uIm/supFLxEs 
Tags (10,000) 
Tagging needles (600) 
Tagging cradles (3) 
Calipers (5) 
Micro-cunpter (1) 

amERs 
Ibsters 
Printed Fshirts  (800) 
Lottery awards (3years) 
Data mgt 

M-mS 

4.8 
1 . 4  
1.4 
1.4 

4.2 

Host m t r y  

2.4 

4.0 
0 .5  

9.6 
6.0 

5.0 
1.2 
0.3 
0.5 
5.0 

0.2 
2.0 
3.0 
1 .o 

4.0 

mAL4 57.9 
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Figure 3.-Rojected timetable .for tuna tagging program i n  Malaysian 
waters. 

Activity 1 2  3 4 5 6 7 8 9 10 11 12 
(months) 

1.  Selection/appintment 
of Consultant and Project 
Leader (1  mo) /. ./ 

2.Work out arrangements/ 
agrement with g o v e r m t  
(1.5 mol 

3.  Work out arrangement for 
tagging platform (1 mo) 

4 .  Preprat iowprchase  of 
equipnent /swl ies  (2 mol 

5.  Conduct f i e l d  work ( 2  mol /. . . . ./ 

/. . * ./ 

/. ./ 

/. .. . ./ 

6 .  mlys is /wri te-up of 
results (2 mol /.. . . ./ 
7. Present results to G w e r m n t  
and fishing industry (2 wks) /. ./ 
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Appendix ‘ M d e  A.--Meetings and consultations. 

Several meetings and consultations were held during the consultant’s visit 
of the Philippines, Thailand, and Malaysia. Individuals met included the 
follw ing : 

Philippines 

Wla-(meeting in the conference roan of BFAR on 10 August 1987) 

Dr. Virginia Aprieto, College of Fisheries, Univ. Philippines 
Mrs. Aurora Reyes, BFAR 
Ms. Fil-~ Gande, Planning Officer, BFAR 
Mr. huben Ganaden,Chief, Fisheries Biology Section, BFAR 
Mr. Noel Barut, Biologist, BFAR 

Note-also met briefly with Director Juanito Malig to inform him of the 
overall objectives of the project 

General Santos-(meeting in BFAR regional office on 11 I\ugust 1987) 

Mr. Expidito Wspicia, SAFI 
Mr. M i 0  m.llorca, RS AlbiM Fishing CO. 
Ms. Hinda L. widor, DFE CO. 
~ r .  Elise0 Aguinaldo, &la p e ~  Fishing Co. 
Mr. Rudy Rivera, RD Fishing Industry, lnc. 
~ r .  Rem Kintanar, QBK) Fishing CO. 
Ms. R.L. Yananaka, Univ. of British Colmbia, Camda 
Mr. Elise0 Depra, Jr., Provincial Fisheries Officer, BFAR, 

General Santos Office 
Mr. ReubenGaMden, WAR 
Mr. Noel -ut, BFAR 

Thailand (Bangkok) 

the Gdrerrment of Thailand) and Dr. Veravat Hongskul (Secretary-General, 
S-1 on 17 August 1987. 

Malaysia (Fenang) 

&t W i t h  Mr. Boonlert Fhasuk (Director, Phrine Fisheries Division for 

Met with the follafinq individuals at the Fisheries Research 
Institute : 

Mr. (Tx; Kah Sin, Pcting Director of Research (Fisheries Research 

Mr. Lo1 Yean Pong, Senior Fisheries Officer (Acting Head of 

Mr. Nul Hamid Yasin, Fisheries Officer, Branch of the Fisheries 

e. mEE, Phaik Ean, Fisheries Officer, Fisheries Research 

Institute) 

Resources Section, Fisheries Research Institute) 

Research Institute, Ruala Terengguanu 

Insti tu te 




