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Conditions of Longiine Fishing for the Yellowfin Tuna in the
Waters off the Qutward Rim of the Sunda Archipelago. (1)
Considerations on the Vertical Distribution.

By
Takerow SATOW

The author reports the fishing conditions mainly for the yellowfin tuna in the
waters off the Nicobar Islari&s to the South Coast of Sumbawa [sland in the Indian
Ocean, on the basis of the data collected by the fishing exercise of longline
by the training vessel Syunkotsu-maru attached to the Shimonoseki College of
Fisheries.

In this report, having stuched vertical distribution of the yellowfin tuna,
relations between its angling rate and some environmental factors and injury by
the shark, the author comes to the conclusions as follows :

1) In the neighbouring waters of the Nias Island off the West Coast of Sumatra,
it seems that there were fishing conditions remarkably different frcm both the
north and south waters adjacent to this area.

2) Both in the waters off the Great Nicobar Island and in the area covering the
South Coast of Java, it is deemed that the most effective angling would exist in
the division 22.5°—23.5°C of water temperature.

3) It appears that the vertical distribution of the shark depends mainly on the

distribution of available foods.
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Fig. 1. Showing the course of the cruise and positions of fishing.
PR BRI R A Y < 7w Yellowfin tuna (Neothunnus macropterus) <5

b, ZOMIC A <F Bigeyed tuna (Parathunnus sibi) # 7 % Swordfish (Xiphias
gladius), ~ 1 4 Spearfish (Makaiva mitsukurii), > v # <+ Giant black marlin
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Fig. 2. Schematic representation of the
longline unit.

Fig. 2/ . Supplementary chart for explaining
the calculations of the catenary.

,.;
s

* R 45

- oy SER TS

ﬁﬂ%i*
ﬁmmv

o nd dorsal fin »Eg,-.

- B E IEAEAIC RS o X B
ix >1/‘<‘—7"11 J: \ﬂﬁ(\n%o *f':\ffi\l oA Y b RHEREYE L, B

b&
) o
Qﬁ
=l
2
N
O
o5
{1
o~
O
i
s
vy
Y
A
.
7
Wy
9-r

e

¢

&
e v‘
.)1
~
-
g
gfﬁi
@

o~
A
e
¢H
Ryt
Ay
38
[¢]



120 w OB B BIkERER 4 (2)

I — fi% B9 &R

AIREE R CT BIE K, VEBHPBUEIEREE 1, 2RICTT. BRIy X2 &

Table 2. Angling conditions for each Fishing.

Number of fishes caught Angling rate (k) (%)

B S - - Y 3 ! -

<1M2M3M4M5M”£@ﬁb)%w (U(2M3M4M5ﬂw%,%)0%®

Dec. 26 | 54 0 1 - 55 46/  101] 18.0 0.3 18.3 | 15.3 | 33.6

270 e8] 0O 2 e8| 40|  108| 22.0 0.6 22.6 | 13.3 | 35.9

29| 420 2 2 L 46 4 50| 10.5 0.5 {0.5 11.5 | 1.0 12.5

Sub-total | 162 2| 5 169 90 259 16.83 0.47 17.13] 9.87| 27.33

Dec. 31| 62 2 1 65 & 70| 22.8 0.6 0.3 23.7 1 1.7 | 25.4

Jan. 2| 29 1| o 2 32 7 390 9.7 0.3 0.6 10.6 | 2.3 12.9

3l 280 4 s 371 8 45 7.0 1.0 1.3 9.3 | 2.0111.3

4 271 1 1 29| 15 44 6.8 0.3 0.3 7.9| 3.8 11.2

B - O 2 B I 3716 43, 14.0 4.0 0.5 | 18.5 1 3.0121.5

_Sub-total | 174] 16 8 200 41 2411 12.061.340.48) | | 13.88 2.56) 16.44

T Jan. 8 4 O 1 5| 5 10| 2.0 0.3 | 2.3 1.3| 3.6

18] 100 0 © 10 12 22| 2.5 2.5 3.0| 5.5

180 12 1 3 16 12 28/ 3.0 0.3 0.8 4.1 3.0 7.1

190 20 0 7 270 10 37| 5.0 1.8 6.8 2.5| 9.3

200 8 o 3 17 18] 1.6 0.6 2.2 1.4 3.6

21 8 0 4 2 14 1 15] 2.0 1.0 | 0.5 3.5| 0.3| 3.8

221 1 1| 2 _ 4l 4 8 0.310.3 0.5 1 3.5 1.0] 4.5

Sub-total | 63 2 20{ 2 87 51 138 2.34 0.7 3.49] 1.78 5.27
Grand Total] 399] 20/ 33 2 2 456] 182 638

Remarks : 1. Numbers in the parentheses refer to the yellow-Fin tuna, the bigeyed tuna, the spear-
and sail-fishes, the so-called /Indian tuna!/, the albacore and the shark respectively.

2. There are shown total catch and average angling rate, omitting angling rate for the minor
catches, for each species for each period.

DIHECE—BERCDE35.9~3 6% OMBTER L Ck b, ¥ 2 ERITE23.7~2.2%0
I, T RETTR2.8~0.3%OCHEICTET Ho  BIMNICH ~F OEPERS, v 2 LISFOH
FEIROAERD ¥ b b Do HEANC RE ~ 7 v BU s o5 (v A HER ) Ti= 2 Sy
PEET, COBETORLYEREEE <17 R G, MEANEDLCONTHEREL S v 7 5
W TR P2.34% X T LT\ B
7B OEVEROER BEC R 5 FHREERO P EHE R D8 T U 2 K& e BND
W I

Foax o2y | o avEE | & H , ‘
P A ﬁ = A XV«T\'/E&/J\/V¥%: 2:
o = 6.80 0.25 0.40 7.44 e
= 1H] 16.83 X X 17.13
vt 1L
¥ oo H AN F 71 ER & Ft
B & 8.52 0.89 0.71 10.12
> 5] 12.06 1.34 0.48 13.88
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Table 3. Composition of species in the total

- angled fishes(in percentage).
ESREANE M B S I R o)
1) 2) 1 (3 ()~ (6)
EC R & 91.6 3.6 4.8 Dec. 26 | 53.5 1.0 54.5 | 45.5
s 27 || 61.1 1.9 63.0 | 37.0
R [E] 95.9 1.2 3.0 29 1 84.0 4.0 4.0 2.0 8.0
- * 195,91 1.1} 3.0! 100.0 —
g 11 Dec. 31| 88.6| 2.9| 1.4 92.9| 7.1
Jan 2 74.4 2.6 82.1 17.9
> ooz 2 7| wvrEE 3| 62.2| 8.9 11.1] 82.2]17.8
# g VB 4 || 58.7 6.5 2.2 67.4 | 32.6
- P 5 65.1 | 18.6 2.3 86.0 | 14.0
en 84.0 8.8 7.2 2
O . *'86.1 | 8.9 | 4.0 | 100.0| —
A 18] 86.1 3.9 4.0 Jan. 8| 40.0 10.0 50.0 | 50.0
: ) 16 || 45.5 45.5 | 54.5
-, 18 || 42.9 3.6 1 10.7 57.1 | 42.9
fEd UL 19 | 54.1 18.9| 73.0 | 27.0
20 || 44.4 16.7 61.1 | 38.9
¥ oo~ x| 2 AT | aYsE 21 || 53.3 26.7 93.3 | 6.7
22 || 14.3 28.6 | 42.9 | 54.1
B & 70.0 15.2 14.7 * 1 93.3| 1.2 |23.3 100.0| —
Hok .3 . 7.3 100. —
4 @ 73 1.2 23.3 84.5 | 4.6 00.0
Remarks : 1. Numbers in the parentheses have
TR ~ 5 ¢ o 7 H PG e 1 e the same meaning as in Table 2.
GRS o i oh % BB TTR i 2. Mark * shows the percentage
I AT OE e LR L TRECnd & of each species among the catch
- excluding the shark and other
HTHLBCOERBIEZIE ETERE ROTE minor species for sach period.
it B b,
* Ry XRIN R A 7@?7&1«10»(0@(4955@ FT52,
A Ny B 8 E %
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Tablz 4. Records on injury by the shark,
excluding the minor species.

Date 2y | (3) [ (+@+®

Dec. 254 81.5 -—| 100.0 80.2
27 | 66.7 —! 50.0 65.2

29 | 31.00 0.0 50.0 30.4
Average 62.3 0.0 60.0 51.5
Dec. 31| 11.3 0.0 0.0 10.8
Jan. 2] 24.1 0.0 o 21.9
31 25.00 0.0 0.0 18.9

4 14.8 0.0 0.0 13.8

51 21.41 0.0 0.0 15.2
Average i7.8 0.0 0.0 15.5
Jan. 8 0.0 — 0.0 0.0
16 | 40.0 — — 40.0

18 0.0, 0.0 33.3 5.3

19| 15.0 — 0.0 11.1

20 0.0 — 33.2 9.1

21| 12.5 — 0.0 7.1
_22]100.00 0.0 0.0 25.0
 Average 14,30 0.0/ 10.5 12.6

35.3] 0.0 15.2 IEE

Remark 1 Average rate of injury is also
shown for each period.
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Table 5. Depth of each hook and horizontal distance between
hooks, calculated on the basis of the catenary.

. 1.
Date % ®0 a Depth of Hook
Nos. 1,5/ Nos. 2,4 No. 3
. m m m
Dec.%; } 748 6120971 62.53 | 77.8 | 103.6| 114.2
29 | .8e2 la8—00.8| 102.15 | 72.7 | 90.9| 97.7
31| 943 32—19.0| 179.42 | 64.8| 76.3| 81.3
Jan. 2| .986 |25—19.3 239.87 | 60.4| 69.81 72.7
3| .940 [33—06.7 174.09 | 65.3| 76.8| 80.9
4| 932 35-04.3] 161.67 | 66.3| 78.6| 83.1
5 .96 [25—19.3| 239.87 | 60.4 | 69.8| 72.7
8| .949 |30—41.4] 191.24 | 63.9| 74.7| 78.3
16| 871 l46—39.4] 107.12 | 2.2 | 89.7 | 9.6
ig } .862 [48—00.8| 102.15 | 72.7 | 90.9| 97.7
20| .e56 l48—53.00 99.07 | 73.2| 91.8| 8.7
21 | .897 lan—18.2| 124.73 | 70.0| 85.6 91.1
22| 940 [33—06.2| 174.09 | 65.3| 76.8| 80.9
B, DTOEBZCHCOTEHRIRECS L il i a- Bl (No
LNo.4) B (No.3) S@mlTCEs b
Ui, ¢ #E ZE (x-2x)
- Sl BEg R RLTH B &

bskdHNB B

L XA

*F

L, &#T (o—1)

227, hy=74m, ho=2%mf o (n—1)=5
TO e T de
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Table 7. Distribution of angling rate (k) for 20 X

each hook-unit (Yellowfin tuna).

=< Hook 18 -
Ll (1, 8) | (2, 9| (3) | Total .
| 0~ 5.0 & 7 8 21 v
5.0~10.00 4 4 4 12 \
10.0~15.0f 3 I 0 4 5
15.0~20.00 I 2 0 3 MN%@%
20.0~25.0 1 1 1 3 o ‘ o A
25.0~30.0 0 0 2 2 ’ [ TR AN B A T
Total 15 15 15 45 Fig. 3. Showing distribution of angling rate

for each hook-unit.
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m N S B O SR O BE A A e O — Ve 2
W \\ THEPTES, & =logx THD

BUEEBWCH Ly =28.20—19.31,

. g5 (1, 5 - = 8.71— 5.79«,
\lg* _ f; (;, 4j S ye,4 ; o

9.52— 6.554',
D TrE g C 3 ) ~-ys = 9.96— 6.96x.
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Fig. 4. Showing distribution of angling rate on

logarithmic-grid. IV. %‘{]5%% &E%i%%%
Remark : Numbers I, II, IIT and IV in §
this figure correspond to the whole & @EEH;’(Q ( g 5?‘)
hook-unit, (1,5) -hook-unit, (2, 4)
_hook-u‘mt and (3) -hook-unit bty AT AT OV IC ST B 7KIE & Vs

respectively.

BREER T D HEE L, 8% B s
TR O kIR T kR A B A O 1T kR B L SRk R B SR
ST B AER AR e (d1, t1), (ds, ta), - LFnL E:{iﬂgﬁl(m-

d: )-+le%£:l (do—ds) } ~ { (di—d2) + (de—ds) }, BLIKIBAE AT C ST

BIKIBIC 7 OB TOMERE Y v =4 1 2 LR CEEKBICHET S HETHE Lk,

T EE 2 FOE, TR &SR L 4T BRTORE 5 THICT 2, MOBAC

?ﬁ%hi@gﬁ Cwd7KiEE LT t/j»’%\@/ " Table 8. Relationship between angling rate (k) and

MOBELTICHK LT (L OREE its corresponding water temperature (t °C)
for the yellowfin tuna.

LBl dTh LA, HirDH .

Sk [0~ ]5.0~ [10.0~[15.0~120.0~[25.0~| 1 1a|
EICETFHE7GR & BO7KIR & OFICE A t ] 5.0, 10.0 15.0; 20.0| 25.0 30.0
] 19~20 1 1
FETWODH T EBHEALOTOEEL 5 ; 1 5
o Ty EET g ~-02 1 1 1 3
TOEBZICHATHNTSH D, N : 8
BCA SR EOMERN U AHHEH gz:gé ‘3 X ! ! é
BOVHPERYEH L C ERCFEHE & 35«—3@ % ] 1 %
. 6~-27
HICEE fFEICR L 20 27~-28 4 3 3 10
: 28~29 1 6 1 8
1. k&t EORME Total | 21 | 12 | 3 | 4 | 3| 2 | 45

88O { AR BB 4RI D 5
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Table 9. Rezlationship between angling number () and FLie DS, t = 22%24°% TRt = 7%~
average of angling rate (Zk/n) for each o ) o e
division of water temperature (in °C) for P0° CFEAre=~FHEDD, 2EEREK
the yellowfin tuna, o . Sr s
! . . CXHCRSTHE, HERES I
t n = i T ELI Sl L e g g G NP .
- n__ o 3 IL SIS 3%, BB
19 ~ 20 i 225 22.5 - : -
20 ~ 21 2 36.0 8.0 B I 0 =90 BHE
21 ~ 22 3 37.5 12.5 - N
922 ~ 23 6 5.0 4.2 v I =7 B
23 ~ 04 7 45.0 . 4 ey
4 25 3 2.5 4 v L 2y B~ R,
25 ~ 26 2 5.0 2.5 S B AR D et
2 ~ 27 3 42.5 14.2 TR EAT MéT‘ }
27 ~ 28 10 85.0 8.5 %zégy9§®ﬁxp% BELBR D HE
28 ~ 29 8 60.0 7.5

ERE LN, B rf&ﬁ\/&!“/"\ ohoars
RS L T T AN e v e v B &, FKETEE19.5° F 022,51
Jf®JE u~*é! ﬁ BT, FH22.5° b

28.5° 3513 26.5° TR\~ THE & Lo 10 ws

TR, 2T DEMUT- O $9EE a 25"

S & PPEERSEIE g &S 7 L, st
2OEMTEELAIOBESRIND, ] ' N

COME = 27.5° 28,50 e L 0 N
TOSOTH Do UL I oo 5 2%}? B ey L
mf@%5@¢m$cmﬂﬁhm i K hy .
[A]8 & R L O I YT L O & ¢ ] 01526 éﬁj@fﬁ

g

T, EEEEOT | — 092 O Fig. 5. Relation between frequency of angling (n) and
AV, REIEVEST 1 -22.5 28-5 average of angling rate (Zk/n) for each division

M CHAC R b, = OKESHE TR of water temperature (in°C),
e o B Remark : The reader is referred to the text for
Hi%“}7:<l§’\]7ffiﬁ§%7ﬁ>ﬁﬁﬁT%;X/L 59, full account of the relation shown in this
— . figure.
2. k&t EoBE (8B103=).

OB T S TEMICI R 2[R3R BT, T=23°~24° ROt =27"~28° «©

Table 10. Relationship between average water temperature(in °C) and
average rate of angling (K) for each fishing for the yellow-

firn tuna.
_\\\k 0~5.0 |5.0~10.0]10.0~15.0[15.0~20.0/20.0~25.0| Total
t N
2122 1 1
2223 1 1
2324 2 1 1 4
24~-25 1 i 2
25~ 26 1 1
26~27 0
27~128 1 2 1 4
28~29 o 1
Total 6 4 i 2 14

B (s IO VO B 3 LI s 3 B0 HURAGIC B S b O & b
DX D EEEICAI LT\ Z
WEOEE T2 210 ~ 25°

v MLt 27° ~ 29°,

7 HL o 22° ~ 26°.

QJ\

— ) —
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3. k & tg EOBEME (1152,
T OEELBAFERTD DS, COBGEL 0T~ Vidtg=23° ~24°C—D2%Fab, H
Table 11. Relationship between centro-water-temperature (in °C) and

average rate of angling (k) for each fishing for the
yellow-fin tuna.

. " 0~5.0 |5.0~10.0 10.o~-15.o15.o~20.01;20,o~25.0 Total
g i

2122 | 1 1
22~23 1 i j 2
2324 2 ! 1 i 4
2425 1 1
2826 1 i 2
26—~27 ; 0
27~28 1 | 1 2
28~29 1 1 - ! 2
Total 6 4 1 1 : 2 14

2t OBAE L D LS AR OCTHRO X D RERICOHG LT A,
o Lo 217 ~ 247,
v I 1 27° ~ 297,
#  HL : 22° ~ 26°.

4. k & Gy &oBEK (81255,
ST E DO TOPLEBRE DA WS, HEACEEES I TsEsE L (o

Table 12. Relationship between gradient of water temperature (in °C
per 10m) and average rate of angling (k) for each fishing
the yellowfin tuna.

~. T

. -

G\k 0~5.0 5.0~1o.o%10.0~15.o15.o~.zo.ozo.o»~25uo Total
N |

—0.5~0 1 | 1
0~0.5 2 ; 1 3

0.5~1.0 2 ; | 2

1.0~1.5 2 i | 1 1 5

1.5~2.0 1 1 1

2.0~2.5 1 i 1

2.,5~3.0 1 1
Total S) 4 i 1 1 2 14

B0, HEUC IO TEEA~—0.5~0.5 B 0.5~2.5 OHHEIT D %,

V. kREDkICHT 2HEEREOEEEK

1.t & Gy EoMEEBME (5513~158),
IO BE T L AR ABRER S b E e, BEHICE2 D LA kO 2D CR

N

o T r Ge= 1.0 ~ 1.5 )
t = 19 ~ 24°C/
oIt Ge= 0.0 ~ 0.5
t = 26 ~ 28°C)
RO DA D Do
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MOBIL: Go= 1.0 ~ 1.5 |
t = 21 ~ 25°C |
CRAOHRLDD Bo

Table 13, Interrelationship between water temperature(in °C) and their gradient (in °C per 10m)
for average of angling rate (Zk/n) for the yellowfin tuna.

t\\\t —=0.5~0| 0~0.5 | 0.5~1.01 1.0~1.5! 1.5~2.0 | 2.0~2.5 | 2.5~3.0 Total
19 ~ 20 23.33 23.33
20 ~ 21 23.33 6.25 29.58
21 ~ 22 12.35 12.35
22 ~ 23 1.25 2.50 2.50 11.25 17.50
23 ~ 24 3.13 10.52 1.00 2.50 17.15
24 -~ 25 1.25 5.00 2.00 8.25
25 ~ 26 3.75 1.25 5.00
26 ~ 27 27.87 11.88 39.75
27 ~ 28 9.44 9.56 15.00 1.50 35.50
28 ~ 29 8.75 Q.03 8.78

Total 9.44 46.18 5.66 95.78 4.50 6.25 29.38 197.19

Table 14. Interrelationship between water temperature (in °C) and their gradient (in °C per 10m)
(2k) for the yellowfin tuna.

for sum of angling rate

1

N —0.5~0 | 0~0.5 | 0.5~1.0 | 1.0~1.5 | 1.5~2.0 | 2.0~2.5 | 2.5~3.0 | Total
19 ~ 20 23.33 23.33
20 ~ 21 23.33 6.25 29.58
21 ~ 22 37.05 37.05

D22 ~ 283 1.25 7.50 2.50 11.25 22.50

| 23 ~ 24 3.13 42.08 1.00 2.50 48,71
24 ~ 25 1.25 5.00 2.00 8.25

{ 25 ~ 26 3.75 1.25 5.00

| 26 ~ 27 27.87 11.88 39.75

| 27 ~ 28 28.32 66.92 15.00 1.50 111.74

| 28 ~ 29 8.75 0.03 8.78

! Total 28.32 103.54 5.66 157.04 4.50 6.25 29.38 334.69

Table 15. Interrelationship between water temperature (in °C)

for frequency of angling (n) for the ysllowfin tuna.

and their gradient

(in °C per 10m)

—0.5~0

0~0.5

7

0.5~1.0

1.0~1.5

1.5~2.0

2.0~2.5

2.5~3.0

Total

St

N S Y S

bt

[)

O wJ =

I

15

QIR LW -

N

2. Tl oy &Gy & OREBME (H16~172).
EEEAEIC S LT etk & LTO—BMER BRI, ANOSAT b ABKOM
GRS B D ICE LB S OHRRg =Gt EORTOBERE 2C LOBTE b b—
EEL <,
gc & Gy
T &G

gt = 26.743 — 1.758Gt ,
t = 27.865 — 2.542G¢
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Table 16. Interrelationship between average water temperature (in °C) and gradient of water
temperature (in°C per 10m) for frequency of angling (n) for the yellowfin tuna.

/
¥
/ )
o

—0.5~0| 0~0.5 | 0.5~1.0| 1.0~1.5 | 1.5~2.0 | 2.0~2.5 | 2.5~3.0 | Total

/

—
- = e
.

O

31

¢
BRI NI B B3R BD DD
OB O rE NS

BN GO B0 A e e

Total | 1 3 2 5 ' 1 1 1

—

Table 17. interrelationship between centro-water-temgerature (in °C) and gradient of water temperature
(in °C per 10 m) for frequency of angling (n) for the vellowfin tuna.

SRe

!

g9, it | =0.5~0| 0~0.5 | 0.5~1.0 1.0~1.5| 1.5~2.0 | 2.0~2.5 | 2.5~3.0 | Total
21 ~ 22 ; 1 1
22 ~ 23 § 2 2
23 ~ 2 T 1 1 1 4
24 ~ 25 | 1 1
25 ~ 26 1 | 1 2
26 ~ 27 0
27 ~ 28 2 ; 2
28 ~ 29 1 I 2

Total 1 3 2| 5 1 ] i 14

TH U, ANOHECSACHEBEFENCBD BN, T r = — 0.64 THho

VI. HHilck2BE

PN TCHE 2 B LV T T RO E SR I Thk& {, ZORTLEIC=3-1f

;z /\ = h3 \i X i
S TEAT S D720, FRIRA L Table 18, Relationship between angling rate (k) and

BEET DT DT, injury rate (i) of the yellowfin tuna.
1. Frd2rnomEg (B8~ '\f\ 0-~5 | 5~10|10~ 15/15~20[20~2525~30| Total
1922), 0~ 20 12 4 2 1 19
PR 20~ 40| & 4 3 13
GHER BRI BOF N~ e 40~ 60 1 3 1 1 6
) . e 60~ 80 1 1 3 5
> ”ﬁ %%é)ﬂj = 3 ?A o ;3&3 ]{) Ca 80~ 100! 1 1 )
B G oG~ 7w QEEER(L B Total 19 11 5 5 3 2 45

/\ 7 £y g .

@(EL“?( S BED) OB B Table 19. Relationship between number of the
ILEE e (k) akE Ly fished vyellowfin tuna (m) and
R, e (k) 2R (D) P number of the fish injured by the
MITIZFIEOMEE (r=0.662) 75, shark (m’).

QI’J%/%@&NQ gL & ORIT S B \& 1~6 | 712 |13~1819~2425~ 30| Total

- HEh A e B =

CH R (r=0. 563) MR D L 0 12 0 3 2 17
N . 1~ 3 11 5 2 1 ]
NAHLY “O Lo /fHFEI(/)XAma%\ il :]J 2 12
A - ENDE il 27k IR D) Tomee G 0

‘}’,,.A A EHERO 5D J\(m&\ i o 12 5 , :
BRI oo EAESn b o ke 13~15 1 1

Total 23 o] 10 5 1 45

CHOEEDbN D,

oD LERRTEL AR L2 R oo X S ehET,

— 13 -
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Table 20. Relationship between water temperature 2. JkiBELEESEL JE’E’?{?{ : (%20%)3
(in°C) and rate of injury (i). i ) ] .
‘ = ‘ 1 TOHETE, r=—0.203 &7 b
\ 19~ 2121~2328~25 25~ 2727~ 29 Total TS J B L T BT
0~ 20 5 | 5 4 7 21 -
o ssH A 3. WXL BWER LY OYEE
40~ €0 1 | Pl 3 o I
60~ 80 2 i 2 ’ 4 & DER (/\'JZ]O/\)O
80~100‘ 2 E P2 4 B ATk ‘79{&51?):@{& (ln!) & 2O
Total | 3 9 | 10 5 | 18 45
R (sh) *OEICEELCIEOIEE
(r=0.81) 2338Dd B, L s T % sh OEYREL sh=5.27+1.17m' ik, v A 1TX
m&QE%mﬂ TEYMNZ 5y

EEETHEET S T S

Table 21.

Relationship between number of the tuna injured

by the shark and catch of the shark.

gzx@%w rOroILTs B N
_ ° - - ~Captured) o o |y |511]12~15/16~ 1920~ 23] Total
LT A <Dﬁ§ i X 7KIR & OBEf% >car = - - f
0~ 3 | 27 | 7 [ 1 | 35
K ATeDs, T ORISR D 4~ 7 2 ! 3
8 ~ 11 1 I 2
ﬁ{ﬂ*\!ﬁ mu\ijS bi”l 5753/)7’—7 12 ~ 15 l } ’ ;
— 16 ~ 19 1 3
4. Y ADOEERNDE Total 30 B 3 2 1|1 | 45
(882255
W ATk HEEEST Iz A
L B BeE DS KIR Y LA Table 22. Distribution of the shark corresponding
RABRE RSN ¢ Lok to each division of depth (in m).
OTHEE NV AOREIC LD Depth Freq.
-, Y -~ P2 famn e, — 65
SRR BB ERECK L, 7 T % 5
~ m,\‘F Y N e R 7O~ 75 25
80MEF I A U100~ 1 15m i 7% ~ 80 %0
e PR LT\ AN, —iRCsH 80 ~ 85 11
7 ﬂ)’z 7 85 ~ 90 3
WmEAHRATSH D, EO’A%W%%“Z 90 ~ 95 14
95 ~ 100 7
FEICH L D BOFEMERK 100 ~ 105 39
e , 105 ~ 110 0
DTEREINDLEO VA< %1.?05%1 110 ~ 115 22
Bo Total 182
E 9
i. RITIEHI S MY T o
2. ’JJ%F%‘@%\{ o SEHETKIE ¢ EOKIB L U/KEBEAROEZHNICE LT, 98k, HE

I &I & cHEUOFEBLT ~3 55,

P I b = 7 = BRI B EOR 7Fﬁfaﬁi<?o

)\\

.\

* gp2ssRicy ANEREOREIC XD

I

El
J

S T
MMz o

Table 23. Distribution of the shark in relation to
’ water temperature (in °C).
i £ Fraq.
19 ~ 20 13
20 ~ 21 18
21 ~ 22 11
22 -~ 23 11
23 ~ 24 51
24 ~ 25 9
25 ~ 26 4
26 ~ 27 4
27 ~ 28 3
28 ~ 29 23
Total 182,
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3. kgt=21~23(CC), 27~29 (°C) w=~Fud b, giFgEsl = Ilc, %538
B U RS BN g
4. U EROE, BKERS (1°CHE) T 58 RS $BEEEEH &2, F4H

T o

DBRT/REN, 2 X VB ENAEKERD, t=22.5 NZB 5 (C)THAHD,
5. t -t g RUG OFOENH2 OBk L ERAS o AN e

NEbD7es
6. HXIT X DEEEH L ’}:ﬁ%i?&g;qumu&j§Wg=ﬁﬁ N>
Ao OEVER X OHITIE Z IS EF LNEBEZE D S L \ne v X OEES MG KER, T’

25 e I BE] = ¥
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