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I. Introduction

Our First observation cruise to study new design tuna-longline
operations was on board Lhe Shinyo-Maru in the Bay of Bengal From
feb, 9-28 1991. In order to continue this study we proposed to the
SEAFDEC Council Committee Lhat Ffurther studies be carried out on this
Fishing gear in 1992-19%4. [he propusal was approved.

During the period 24 February te 25 Macch 1992, R.V. Sumruat-
pramong 4 was scheduled to carry out a survey using buna-longline in
the Indian Ocean. As we wanted to accumulate as much informat ion as
possible Ffor our studies we took this opportunity Eo join R.V.
Sumruatpramong 4.

R.V. Sumruatpramong 4., is a 518 GI research-vessel belonging
to the Oceanic Fisheries Division, Department of Fisheries, Thailand.
Her activities are generally to carry out research projects on tuna
and offshore fisheries and to search for their fishing grounds. In
1992, R.V. Sumruatpramong & with 46 ship's stalf and researchers
carried out a survey and research projects in the Indian Ocean and
Andaman Sea, looking especially at tuna resources,

Tuna-longline Fishing gear used on board H.V. Sumruatpramong
4 was different from the Shinyo-Maru fishing gears. There was an
experiment using three ply nylon monofilament but mostly the original
popular design of tuna-longline which 1s used throughout the world,
was used. Ihe tuna resource survey, using luna-longline, was
scheduled from 25 February to 15 March 1992 in the Bay of Bengal.
{Fi(h 1)

To collect more information on tuna-longline Fishing opera-
tions and the fishing ground conditions, we got approval to be on
board R.V. Sumruatpramong 4 from 25 February to 15 March 1992 as
observers. We embarked and disembarked the Phuket research vessel at
the Phuket Marine Biological Center pier, Leam-Punva.
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II.

I11.

DoF's OFficers and (bservers

Ufficers of the Department of Fisheries

24-2-1992

25-2-1992

26-2-1992

Hesearchers

Mr. Yongyoobt Sinthupinyo
Mr. Thongdee Paronium
Mr. Weera Pokaphut

Mr. Sophon Raungpan

Mr. Paumsuk Sriploy
Miss Chamchoy Tharnpong
Miss Sopana Boonyapiwal

Ship's (OfFicers
Mr. Vichit Ketwan

Mr. Somphote Inbumroong
Mr. Chaleaompong Chaiwong

llbservers

Mr. Aussanee Munprasit
Mr. Pisanu Siripitrakool

Schedule

Arrived in

L]

Chief Scientist
Biologist

LL]
L1}

L1

Captain
Chief engineer
Chief officer

SEAFDEC/TD's Researcher
SEAFDEC/TD's Assit. Researcher

Left Bangkok for Phuket by bus.

Phuket ,

Embarked R.V. Sumrustpramong 4 at Lthe Phuket

Marine Biological Center pier.

¢ D700 pm. |

eft Phuket For Fishing ground in Lhe

Bay of Bengal.



29-2-1992

29/2-12/3/92

12-14/3/92

15/3/92

16/3/92

Arrived at the Fishing ground, central area of
the Bay of Bengal.

Tuna resources survey in the Bay of Bengal by
tuna-longline.

Returned Lo Phuket,
Left Phuket for SEAFDEC/TD by bus.

Arrived SEAFDEC/TD

IV. 0Observation activities

1) Tuna resource survey method

RV Sumruatpramong & was appointed to conduct a tuna

resource survey in the Indian Ocean, Bay of Bengal by tuna-longline,

From 26 February to 15 March 1992. The program was as follows:

26-29/2/92

29/2-11/53/92

11-14/3/92

Proceeded to the central area of the Bay of
Bengal .

Conducted tuna resources survey using tuna-

longline fishing gear,

Returned to Phuket .

The survey program for each day was as follows:

- Shot 150-185 baskets of tuna-longline from early morning at

04:00 am.

- Ueeanographic
conducted at

nbhservation of fishing ground condition was
09:00 am.; this ineluded walter temperature,

dissolved oxygen, salinity, tranparency, color and plankton

at different layers.



-~ Hauling was from 12:00 am. until 06:00 pm.

- [he

catches were

stomach content .

2)

Survey Area

recorded by species,

length,

weight

and

The survey was carried ouk in the central area of the Bay of

Bengal which is in International waters.

longline Ffishing were conducted at 12 stations

Iwelve operabions of tuna-
12 days, starting

LTl

from 29 February 1992 to 11 March 1992 as Tlollows.

Labitude Longitude Number of baskets | Number
Station No. Date
Stark Fin. Start Fin. 5 hooks/B|7 hooks/B| of hook

1 29/2/92 |109-02,95" |D99-43,93' (90-10.54 ' |BBP-55.51" Thi 10 790
2 1/3/92 |109-23.92'|10°-00.03"' |88°-24.48" |BBO-235.51" 148 26 922
3 2/3/92. |109-46,01'[100-21.78" |879-55.16" [B72'55.18" 138 N 07
4 3/3/92 109-45.12" | 10°-23.87" [879-17.25" | B79=17.14" 147 35 980
5 G/3/92  |119-42.95"|119-53.73" |B5°-47.76" |B&O-14.64" 151 35 1,000
fi 5/3/592 119-13.56" | 109-48.34" [B59-01,13 " |B4D-59.D6" 15T 35 930
7 6/3/92 | 109-24.59' |10-50.54" |B4D-41.74" |B4O-28. 44" 150 24 918
g 7/3/92  |099-11.18'|099-01.45" |859-54.08" [B50-29 .64 149 35 980
9 8/3/92 [079-58.61"'|079-44.55"|859-55.67"'|A59-32,36" 147 36 a7
10 9/3/92 |0709-35.24'|079-07.36" |B79-37.26" |879-30.51" 147 35 80
11 10/3/92 [079-05.34" |069-53.83" |890-78.83"' |899-50.37" 129 30 855
12 11/3/92  [059-33.44" |059-17.10" | 90°-36.11" |90°-31 .69 112 30 170




The survey area covered latitude 52 to 129 North, and
longitude 859 to 909 East. as shown in Fig. 1.

3) Fishing Gear Construction

There were two kinds of basket arrangements and two types of
branch line: 35 baskets of 7 branches and 120-150 baskets of 5
branches in a basket; branch lines were of the original type and three
ply nylon monofilament type. (Fig. 2-3).



PL. @300mnm.

25.00m. PVA @#8mm.

—51). O0m. PVA @8mm.

20000m. branchline

®x120=-150 baskets

300 m. BAM @ 2.0 - 2.5 cm.

PL @ 200 mm.

—— 25,00 m. PVA @ 8 mm.

— 50,00 m. PVA @ B mm.

20.0Mm. branchline

% 30-35 haskets

Fig. 2 Two different types of basket arrangement



—11.00m. PVA @5mm.

9__5wivEI with lead

—7.00m. PVA #3mm.

+_2'OD”" Sekiyama —2.00m. Fe wire @1.2mm.
!‘ COTHwire @1.2mm.

—Hook J,

4 it ol (Ratio of Sekivama and wire used)

Original type branchline (>90% used)

— 17.00m. % 3 PA mono @0.8mm.

1.00m, = 3 PA mono @0.Bmm.

!—Swivel with lead

2,00m. Fe wire @1.2mm.

L — Hook

Three-ply nylon monofilament type branchline (<10% used)

Fig. 3 Two different types of branchline



The tuna-longline Fishing gear construction on R.V. Sumruat-
pramong 4 consisted of a 3 mefer long bamboo pole and flag with a
plastic buoy-@ 300 mm. For buoy; 25 meters long cremona, B millimeters
diamater (20.00 PVA {i8 mm) For buoy line; 6 and B pieces of 50 meters
long cremona, B millimeters diameter (6-H x 50.00 PVA (8 mm.) for
mainline in a basket; and 5-7 pieces of two different types of 20
meters long branch 1ive,

The original type branch Lline consisted aof 11 meters of
cremona, 5 millimeters in diameter (11.00 PVA ﬂﬁ mm) , connected to 7.0
meters of cremona, 3 millimeters in diameter (7.00 PVA ﬁj mm) with
brass swivel, joined to a 2.0 meler long leader which was of two
different materials - sekiyama (coltlon + Fe wire ﬂ 1.2 wm) and Fe wire
ﬁ 1.2 mm in the proportion 3:1. The three ply monofilament branch
Line consisted of 17.5 meters of three ply nylon monofilament (x3 PA
M ﬁ 0.8 mm), connected to 1 meter of three ply nylon monafilament
with brass swivel, joined to 2.0 meters of wire leader - f 1.2 mm.
{Fig. 2 & 3).

&) Fishing Operation

All Fishing gear was arranged for operation at the stern
deck. Horse mackerel ( Pecapterus. spp.), 15-20 centimeter in length,
were prepared as bait under frozen conditions. 6-7 Lrays of bail were
taken from the refrigerator at midnight of the day before operations
and defrosted under air temperature condil ions. The hook was Fixed on
the head of the bait. (Fig. 4).

Shoot ing started at four o'clock in the morning from the
stern deck with a sailing speed of about 9 knets. 150-185 baskets
were set in the sea before 06.00 hours; so it took aboul 2 hours For
setting. Arrangemenl of the shooling operation is shown in Fig. 5.



Hauling was starkted at noon also from the stern deck;
working space was limited on R.V. Sumruatpramong 4. Hauling on this
vessel was inconvenient; it was difficult to conbtrol the vessel
because the hauling position was very close to the stern and
propeller. Sometimes the line got entangled in the propeller. The
cateh was lost quite often because the vessel could not slow down in
time when the catch was Found.

L
1
P
=
=

Horse Mackerel

Fig. 4 Bait and baiting method
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Hauling was continued until Finished, at around 6:00 pm.;
it took about 6 hours. The hauling position on board R.V. Sumruat-
pramong 4 is shown in Fig. 5.

5) Observation of the oceanographic conditions of the
fishing ground

With every operation, after shoobting was finished in the
morning, an oceanographic survey was carried out using the Nansen
bottle water sampler, WVandon water sampler, Secchi-dise and Forel
scale. The observalion examined water temperature, dissolved oxygen,
conductivity, salinity, micro phytoplankton, transparency and’ sea
water colour, in order to study the condition of the fishing ground.
The most interesting Factor was water temperature, necessary to Find
the thermocline layer which is very important for tuna-longline
fFishing operations.

V. Result

The survey on board R.V. Sumrualpramong 4 was carried out in
the same way as previous years, [he tuna resource survey by tuna-
longline can be conducted at 12 stations from latitude 5% North to 129
North and longitude 84" East to 909 East. Catch was not good, there
were & tuna (4 yellowfin tuna, TTaomue albacares and 2 bigeye tuna,
T. obesuss ), 4 marlins (2 Black marlin, Mekairo indice and 2 striped
marlin Tetropturue audaxr ), 3 sail-fish (lotiophorue platypteris), 17
sword Fish ( Xiphiae gladiune ), 6 wehoo ( Acanthooybiwn solandri ), 9
barracuda ( Sphyraena piewda ), 20 sharks including longtail shark
( Alopiees supereiliocaud , Blackfin shark, ( Cecharhinug falefformis ),
Hammerhead shark ( Sphyrna sp.) end 2 murro shark (Tenrue oayprhinehue)
and I6 other species as followa:-
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Tun Marlin | Sail F. | Sword F,| wWshoo |Barrocudn| Shark Other Total
Station| pes./ pcs./ pen./ pes./ pes./ pcs./ pes./ pea./ pes.
No. (kg.) (kg.) (kg.) (kg.) (kg.) (kg.) (ky.) (kg.) (kg.)
1 1/(27) - - 14{2) 1/(6) - 1/ (60) - 4/(95)
2 - 1/165) - - 2/(5,5)| 1/(12.5)| 2/le0} 1/(3) |7/(150.5)
3 |2/(70,64) 3 1/(30) 1/(5) - - (o) 3/01a) |10/(283)
4 1/070) - 1/(20) - - 3/(30) Wiizo)| e/(e0) |16/(300)
5 - 1/(80) - 2/(80,3) - “ 4/ (B0) 770400 [14/(283)
[ 1/(27) - - 1/(5) W(7.5)] 2/(19) 2/125) - 7/(83.5)
7 - - - 2/(20) - - 2/(33) | a/(20) | 8/(73)
B - 1/(70) - 2/(a9) - 2/(14) 1/(50) 1/04) 7/(187)
9 1048} 1/052) - 2/(50) | 1/(n) - 2/0100) | 1/(4.5)|8/(262.5)
10 - - - 1/(25) | 1/(8) = - 3/(20) | 5/(53)
1 - - 1/(20) - - - - 3/(50) | a/(710)
12 - - - 5/(15) - 1/(8) - 5/(25) |11/(48)
Total | &/(304) af(2e1)| 3/Q70) | 17/(25a)| 6/(39.5)| 9/(83.5)] 20/(hz0)| 36/ 1o/
(240.5)| (1888.5)

Uatech by groups for each

operat 1on




Other catch was mostly Lancet fishes, [ Alepisaurue fervse-
lowe), string ray, snake mackerels ( Fuveitus preticsus) and Ridley's
turtle ( Lepidochelys olivacea ).

Most of the tuna calch were large size; two bigeye tuna of 64
and 70 kilogram and four yellowfin tuna of 70, 48, and 27 kilogram.
The other interesting catch was sword fish, most were small size 2-25
kilogram. Ihere was only one big sword fish of BO kilogram body
weight . Many of them were lost from the hook, with only the lower jaw
or gill left on the hooks. These were all small size too.

Fishing gear operalion

120-18% baskets of tuna-longline were sel in the sea for 6-7
hours. The hook layer was determined by using PICARD's method (ship
speed and model chain experiment). Three operations were taken as the
samples for both types of mainline arrangement (5 hooks and 7 hooks
per basket). The hook layer of 5 hooks per basket was from B85 to 130
meters depth, snd 125 to 159 meters depth for 7 hooks per baskel from
the sampling on the fourth and the seventh operation. The detail is
as shown in Annex [.

Water temperature of the fishing ground;

Water temperature was investigated in the morning for every
operation. According to the oceanographic survey of the fishing
ground, the thermocline layer was mostly found at the 100 to 150 meter
depth, Bul in the last three operations at a lower latitude (059-07°
N), the thermocline was more shallow at 70 to 100 meters depth. The
thermal praofile of the fishing ground is shown in Annex I1.



YI. Discussion

The survey's results were quite poor, however there were many
factors to be taken into consideration. The results of tuna-longline
fishing operations by TV. Shinyo-Maru in 1991, (TD/RES/28) have shown
that 44 tuna were caught within seven Fishing operabion in the Bay of
Hengal during the perind of 9-16 Februacy 1991. 100-150 baskets of
tuna-longline were used on each operabion, wilh 6 hooks in a basket.
Mainline, branch line and buoy line were 40, 28 and 10 meters long.
The hook layer was checked at 66 to B0 meter depbh by PICARD's method
too.

The Ffishing ground for TV. Shinyo-Maru was of a higher
lat itude than this survey, (99 North to 169 North) and in the central
area of the Bay (longitude B6Y-B79 East). The thermocline layer was
found at 50 to 150 meter depth. Bait used was good size pacific
mackerel and pike mackerel (saury) 20-25% centimeters in length.

From the above information, il can be seen Lhat there were
some differences from the operation on board Shinyo-Maru in 1992 as
follows.

1) The hook layer was deeper, B5-150 meters depth.

2) Nylon monofilament was more effective for cateh effic-
iency but was not used on R.V. Sunruatpramong 4,

3) The fishing ground was on a lower latitude, from 059 North
to 129 North (the best cateh of TV, Shinyo-Maru was on latitude 149
North and longitude B70 Fast),

4) Bait used on R.V. Sumrusbpramong 4 was small horse
mackerel (15-20 centimeters).

5) Doration of the operation wsas only two weeks later in
the year than the period of operation of V. Shinyo-Maru (mid of
February) .
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Annex |

How to find the approximate hook depth by PICARD's method

From, Catenary curve
S = asinh % ........ f%}
Y = acos h x seieeeen. Lﬁ)
i
From A& B =11[S+d-(lq+ l2)+ H|--.(E)

a
[. 5 hooks in a basket

By speed of boat echecking:-

¥ Buoy interval = 230 m.
¥ s +3 = 115 m.
L [}
_T_ By model chain experiment method
D = #85m
¥ Maximum depth of hook
il = D+ dq+lp
ldy ¢ Buoy line (1) = 25 m,
RBranch line (1o} = 20 "
ol = B5+ 2%+ 20
= = 130 m.
1 5 = 150 m,
f= o

1

FromiC )

-----

lTest For a constance

115

[Fa=88 e

1[5+d- 17+ 13) + al
i
[150 + 130 - (25420) + a]

(235 + a)

o= o=

(235 + BB)

mr—
o
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left gl -30Re1n = 3.694400
0.0239464 L>R
right %ﬁ (235 + BB) = 3.670454
116
If a = AR goan :T_{255+BH]'
By
laft ' pa=sdcals = 5.69400
IF a = 'H9
e = 1 (235 + 88)
a9
Jafy gt sR9TE940 = 3.640550
0.00101
right 1 (235 + 89) = 3.640449
BY
If a = 90 115
B onn S | (235 + 88)
e 1]
1ol gk« 2TTTTE = 3.5B86561
(1,02245%
right 1 (235 + 90) = 3.611111
90
a = H? is adopted
From. Catepary Curye equation
|T_;| ...... S = B9 ain hx
3 a9
5 Y = 89 Cﬂﬂhx_
a9
% =115 m., Y = B9 cos h 1.29213 = 174.227 m.
1) Hook No. 1
From (A} S5y = 100 m,
100 = 8% sinh x1, 100 = sinh x]
B 89 B9
x1 = sinh -1 [100]
B9 H9
= sin h =1 1.123545
K1 = 0.966126
89
X1 = A9 x 0.966126 = B5.98%2 melers

L>R

L<R



_ 19 -

(8) ¥ - 89 cos hxI = 89 cos
' B9
= 89 x 1.5042 = 133.B7
dq = i+ (y-yq)+ 2

25 + (174.23-133

h B5

.7852

AY

LH7) + 20 = BS. 36 'm.

Z2) Hook No. 2 So = 50 m.
by the same method dp = 112.20 m.
3) Hook No. 3 d3 = 0y + D+ fp = 25 + 85 + 20 = 130 m.
IT. 7 hooks in a basket
Buoy interval checked = 305 m.
¥ i W drasa i
5 By model chain experiment method
w}.:i'mmwr\fq Pl S W D = 14 m.
5 = 200 m.

¥
dj
: * d2d3c
¥
i |
r
i i3

From Catenary Curve equation

G%)

Then

1} Hook No.

2} Hook No.

3] Hook Nao.

4)  Hook No.

B

X
a =

1 (314 + a)
A

117 was adoplked
117 sin h 152.5

T
117 vos h 152.5

Vi

120 m.
86.05 m.

| [

100 m.
122.37 m.

50 m.
149.04 m.

i}
25 + 114 + 20
159 M.
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Annex 11

Thermal profile at Fishing ground of each station
RV. Sumruatpramong 4 Cruise 1/1992 (29/2-11/3)
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Standby for shooting at 4 o'clock in the morning



Line hauler and roller at stern deck on
standby for hauling

Hauling of tuna-longline at stern deck of
RV. Sumruatpramong 4 in the afternoon



Medium size yellowfin tuna ( Thaoviue albgeares ),
30 kilogram




