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Bycatch from Tuna Purse Seine and Longline Fishing Gears
in the Eastern Indian Ocean by MV SEAFDEC
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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Japanese longline system has been replaced by the longline-reel system using monofilament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 2°N - 10°S and longitude 80°-96°E, 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; 1* period from October
1993 to December 1999 conducted 67 operations and 2" 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.
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Figure 2. Percentage of tuna and by-catch and main
composition of by-catch from purse seine gear in
the Eastern Indian Ocean

Figure 1. Total catch distribution in the Eastern Indian
Ocean from Oct. 1993 to Feb. 2005 by MV SEAFDEC
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Table 1 Check list of fishes caught by tuna purse seine in the Eastern Indian Ocean by MV SEAFDEC

Farily Scientific name C ommon name
Fish
Alopiidae Hopias ap. Pelagic tresher shark
Carcharhinidae Carcharbinss sp. Shark
Megachasrmdae Meozae baom 2 polasios Megarmouth shark
Belonidae Trlomerss crocodiles croco ddins Meedlefish
C ara.ngiclae Elogaisbipinnulaia Bainbew Runner
Serdala rivolian e Longhn yellowrtail
Docaptorssw acarelas Mack erel scad
Decapiernsm aroads Trevallj,r
Ur aspis beldvora White—tonguecl trewalle
Caranxlugebs Trevall;r
Carangoides ordho graw m ws Trevall;r
Carans sp. Trevall;r
Bram ¢ duesoem ford Pomfret
C or}rphaenidae Cﬂ{yp.ﬁam & .'5:;818?:{:‘;{.5 C ommon dolphinﬁsh
Coryphaen s equsselss Dolphinfsh
Lobotidae Lobotessersmam ensis Tﬁplet a1l
K}rphosidae Ky phoras v sigdenss Brass;r chuhb
Ky posees cimerascens Blue seachub
Ephipididae Flatex dera Batfish
Sphyraenidae Spayraena barracwde Great barracuda
Istiophoridae Makaira indica Black marhn

Scomb EXroIrig ﬁdae

Scomb ridae

Makaira m apera
SAranthocy bizm solan dri
chirds tha pard

Katwrw on s pelamis
Thennasalbaceres

Thunnwusobess

Elue marlin
Wahoo

Frigate tuna
Skipjack tuna
Yellowhn tuna
Bige;r etuna

Balistidae C anthide v is m acslatns Rough triomerfich

Monocanthidae Alrtera woonoceros Unicorn leatherjack
Awterasseviptis Unicorn leatherjack

Other

Octopotidae Osiﬂpﬂs sp. Octopus

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

I0TC-2005-WPBYy-07

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 CPUESs 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.

| CPUE (kg/hual)

14 3 1000
'| Longline (2001-05)
\| by MV SEAFDEC

oo . - —T T T T L
78 80 82 84 86 88 90 92 94 9 98 100 102

Figure 4 Distribution of CPUEs (kg/haul) from tuna
longline by MV SEAFDEC from October 2001-Jan 2005
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Figure 5 Distribution of hook rate (%) from tuna longline
by MV SEAFDEC from October 2001-Jan 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.

CATCH COMPOSITION

in the Year 2003

by INDIVIDUAL

by WEIGHT

TOTAL CATCH 56 PCS (32.56%)

TOTAL BY-CATCH 116 PCS (67.44%)

TOTAL BY-CATCH 684.6 KG (32.41%)
TOTAL CATCH 1,427.8 KG (67.59%)

CATCH COMPOSITION
in the Year 2003

Bigeye tuna %15k
(Thunnus obesus) 28 pes
Swordfish 249.3kg
(Xiohias gladlas) 21 pes
Yellowfin tuna 189.0 kg
(Thunnus albacares) 5 pcs
Black mariin 53.0kg
(Makaira incllca) 1pc

Skipjack tuna S0k

(Katsuwonus palamis) 1pc

b)

Green turtle
(Chebnia mytias)

Snake mackerel
(Rmpyius semens)

Lancetfish
(Alienisaurus fercx)

Escolar
(Lendocybium fiavobrunnewrn)

Sickle pomfret
(Taractichtfys steincchner)

Common dolphinfish
(Coryphaena hippunish

Sting ray
(Dasyatis sp)

Crocodile shark
(Pseuclocarchanas kamohara)

Spottail shark
(Carcharmines soraf)

White-tipped shark
(Carchathinus longimanis)

Blue shark
i{Prionace glauca)

Bigeye thresher shark
(Alopias pelagicns)

BY-CATCH COMPOSITION

in the Year 2003
g
s R

302kg
Y

3

18.0kg
S 2pes
8.0kg
5 2pcs

48.1kg
&l 18 pes

209kg
=
300 kg
=

F

280kg
2pcs

780 kg
5pes

c)

165.0 kg
4pcs

2159k
44 pes

Figure 6a, b, ¢ Catch composition in percentage by individual and by weight from tuna longline in the Eastern
Indian Ocean by MV SEAFDEC in 2003

SEAFDEC/TD




I0TC-2005-WPBy-07

CATCH COMPOSITION

by INDIVIDUAL

by WEIGHT

in the Year 2004 (Andaman Sea)

TOTAL CATCH 47 PCS (50.54%)
TOTAL BY-CATCH 46 PCS (49.46%)

TOTAL CATCH 1,389.7 KG (52.39%)
TOTAL BY-CATCH 1,263.1 KG (47.61%)

CATCH COMPOSITION
in the Year 2004-5

.
!
—

7

Sailfish 64.0kg

(Istiophorus platypus)
3 pes

405kg
1pe

Striped marlin
(Tetrapturus audax)

Swordfish
(¥iphias gladiag)

Yellowfin tuna

(Thunrus albacares)

109.0 kg
2pcs

1176.2 kg
41 pes

BY-CATCH COMPOSITION

in the Year 2004 (Andaman Sea)
10330 kg

—
Escalar
Wapidocybi
flavobrinneum)
11.2kg

Bigeye thresher shark
(Alanizs pelgicus)

1100 kg

White-tppet! shark jlod

({Carcharhinus fongimanus)

628 k
l 3pcs !

Sting ra
1Dasyags sp¥ 8kg

12pes

Common dolphinfish
(Coryphaena hippurus)

Shake mackerel

(Gempylus serpens) 10.5kg

Bpcs

Figure 7a, b, ¢ Catch composition in percentage by individual and by weight from tuna longline in the
Andaman Sea by MV SEAFDEC in 2004
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