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1) Introduction: 
 Tuna fisheries such as purse seine and longline on board Training/research vessel, 
MV SEAFDEC are one of the shipboard training programs given to the SEAFDEC member 
countries since 1993. Along with the training activity, fisheries resources researches for tuna 
and by-catch and oceanographic data collection in the eastern Indian Ocean were also 
conducted onboard MV SEAFDEC. In this paper, the authors concluded all the catch data 
from purse seine and longline operation by focusing on by-catch species. Based on these 
information, the appropriated responsible fishing technology will be applied and promoted to 
the SEAFDEC member countries in the later state. Terminology of by-catch in this paper 
means non-target species which were caught by tuna purse seine and tuna longline gears. The 
incidental catch from FADs was also discussed in this paper. 
 
2) Materials and Methods: 
 
2.1 Fishing Information 
The training and research vessel, namely MV SEAFDEC is a Japanese designed purse seiner 
employing the extensive use of FADs or other drifting objects was used for this study. The 
purse seine net of MV SEAFDEC was made by Nichimo Co., Ltd. having a total net length of 
1,155.9 meters and catching fishes from surface to 170m depth. For tuna longline gears, the 
Japanese longline system has been replaced by the longline-reel system using monofilament 
mainline since 2001. Number of hooks for each operation of longline was ranged from 350-
700 hooks. The catching depth was from 55m to 200m from the surface. Fishing area is in the 
Eastern Indian Ocean from latitude 2oN - 10oS and longitude 80o-96oE, radiating around the 
Ninety East Ridge. The fishing periods were from October to March of following year. 
 
2.2 Data Collection and Analysis  
In purse seine operation from 1993-2005, total catch of tuna species and by-catch species 
were estimated from sub-samples. Species composition and size of tuna catch and by-catch 
were identified and measured both for fork length (cm) and weight (kg). The CPUE was 
calculated using a total catch in ton per operation. Percentage of by-catch species compared 
to tunas catch is summarized. The completed data set of by-catch species analyzed in this 
report was collected from October 2001- February 2005. 
For longline operation, data collection were started from October 2001- February 2005, all 
species caught in each operation were recorded and measured for both length and weight. 
CPUEs are in term of number of fish and total weight of catch. Catching efficiency of tuna 
longline was also presented in term of Hook Rate Ratio (%). Catching depth was measured 
by Depth sensor. 
 
3) Results and Discussion 
  3.1 Purse Seine Operation 
      3.1.1  CPUE and Its Distribution 
 A total operation for tuna purse seine by MV SEAFDEC from October, 1993 to 
February 2005 was 121, which can be separated into two periods as; 1st period from October 
1993 to December 1999 conducted 67 operations and 2nd period from January 2001 to 
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February 2005 conducted 54 operations. Figure 1 shows the size distribution of total catch of 
each operation in the Eastern Indian Ocean from 1993 to 2005.  
     3.1.2  Species Composition 
 Table 1 shows the check list of all species compositions by purse seine in the Eastern 
Indian Ocean surveyed by MV SEAFDEC from Jan. 2001 – Feb. 2005. 15 families with 
about 30 species of fishes and one family of Octopus were found by tuna purse seine. From 
54 fishing operations indicated that the averaged 94% of total catch was tuna species namely 
Frigate tuna, Skipjack tuna, Yellowfin tuna and Bigeye tuna (see details in Table 2) and 
about 6 % of total catch was by-catch species. Within the 6% of by-catch, about 46% was 
represented by Rainbow runner and about 15% was triggerfish. Less than 10% of the total by-
catch were Unicorn leatherjacket, Shark, Wahoo, Common Dolphinfish and others (see 
Figure 2).  
      3.1.3  Incidental Catch from FADs 
 Apart of purse seine operation using Drifting FADs or Payao, it was found that the net 
installed for aggregating the target species could also catch some marine animals such as 
dolphin and sea turtle. This is because the net performed as gillnet hanging beneath the FAD 
from the surface to about 10m depth. Figure 3 shows some incidental catch from FADs. To 
reduce this incidental catch, SEAFDEC considers to modify the net materials for FADs and 
will further study to improve FAD in ecological friendly manner for those marine mammal. 
 

 
Figure 1. Total catch distribution in the Eastern Indian 
Ocean from Oct. 1993 to Feb. 2005 by MV SEAFDEC 

 

 
 

 
Figure 2. Percentage of tuna and by-catch and main 
composition of by-catch from purse seine gear in 

the Eastern Indian Ocean 
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Table 1  Check list of fishes caught by tuna purse seine in the Eastern Indian Ocean by MV SEAFDEC 
 

 

  

Figure 3  Incidental catch from FADs for tuna purse seine; a) Dolphin  and b) Seaturtle. 
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Table 2  Total Catch of Tuna and By-catch in the Eastern Indian Ocean by  MV SEAFDEC  
from Feb. 2001 to Jan 2005 
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3.2  Longline Operation 
      3.2.1  CPUE and Hook Rate(%) of Longline 
 With in a period from October 2001 to January 2005, MV SEAFDEC operated tuna 
longline in the Eastern Indian Ocean 27 operations. 8 operations of these were in the 
Andaman Sea within the EEZ of Indonesia, Thailand and Myanmar under the collaborative 
large pelagic survey by longline. Distribution of CPUEs in kilogram per haul and hook rate 
(%) from the longline operations can be shown in Figure 4 and 5. Hook rate from longline 
was ranged from 0.38-5.95% in the Eastern Indian Ocean and from 0.4–4.5% in the Andaman 
Sea.  
      3.2.2  Species Composition from Longline 
 Table 3 shows all catch results from tuna longline with included the bycatch 
compositions found in both areas in Eastern Indian Ocean and Andaman Sea. In this report, 
target species were tunas namely Yellowfin tuna, Bigeye tuna, Skipjack tuna and group of 
Swordfish, Marlins and Sailfish. Bycatch found by longline mainly were sharks namely Bigeye 
thresher shark, Blue Shark, White-tipped shark, Spottail shark, Crocodile shark, Silky Shark and string 
Ray. In addition, others bycatch were Lancetfish, Escolar, Snake mackerel, Great barracuda, Oilfish, 
Common Dolphinfish, Sickle pomfret and Wahoo. From our survey, two green turtles were also found 
as bycatch which were caught in the sea surface layer of about 55-70m.   
 

 
Figure 4  Distribution of CPUEs (kg/haul) from tuna 

longline by MV SEAFDEC from October 2001-Jan 2005 
 
 

 
Figure 5  Distribution of hook rate (%) from tuna longline 

by MV SEAFDEC from October 2001-Jan 2005 
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Table 3  Catch Results from Tuna Longline in the Eatsern Indian Ocean and Andaman Sea by MV SEAFDEC 
from October 2001 to January 2005 
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 Consideration only the results from 2003 in the Eastern Indian Ocean found that about 
67% from total catch in number of individual were bycatch and about 32% were target 
species as shown in Figure 6. For the Andaman sea, about 50% of total catch were bycatch 
and target species as shown in Figure 7.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a) 

TOTAL CATCH 56 PCS (32.56%)

TOTAL BY-CATCH 116 PCS (67.44%)

TOTAL CATCH 1,427.8 KG (67.59%)

TOTAL BY-CATCH  684.6 KG (32.41%)

CATCH COMPOSITION
in the Year 2003

by INDIVIDUAL

by WEIGHT

 

 
 

b)  
 

c) 
Figure 6a, b, c   Catch composition in percentage by individual and by weight from tuna longline in the Eastern 

Indian Ocean by MV SEAFDEC in 2003 
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TOTAL CATCH 47 PCS (50.54%)
%)

TOTAL CATCH 1,389.7 KG (52.39%)
%)

by INDIVIDUAL

TOTAL BY-CATCH 46 PCS (49.46

TOTAL BY-CATCH 1,263.1 KG (47.61

CATCH COMPOSITION
in the Year 2004 (Andaman Sea)

by WEIGHT

 
Figure 7a, b, c  Catch composition in percentage by ndividual and by weight from tuna longline in the 
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