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Fishing Efficiency of Automatic Angling Machine
for Skipjack and Albacore

Akira NIHIRA, Masakuni MisoNo and Isao ONUMA
Abstruct

This report discusses the results of the investigation fishing efficiency
of automatic angling machine (A. A.M.) for 67 shoals of skipjack, albacore
and yellowtail.

The investigations were carried out by the research vessel Mito-maru
(262tons) in the area of northwestern pacific and western tropical pacific
ocean, during the period from August 1980 to September 1981.

In order to compare the fishing efficiency of the machine with that of
fishermen, two or three A.A.M. were installed on the port side the vessel
during six cruises. '

The index of fishing efficiency is shown by following equation :

p=aM/b(N—M)
¢ Index of fishing efficiency
. Total catch in number
: Catch in number by automatic angling machine

» Z Z o

: Number of fishermen
b ¢ Number of automatic angling machine

Applying this equation to each investigation, "p” for the skipjack are
0.40, 0.35 and 0.30 and for the albacore are 0.72, 0.50 and 1.81.

Seeing the number of fishes caught by each machine , it can be
recognized as a whole that the A.A.M. installed near the bow shows high
efficiency for the skipjack more than the others set on the alongside of
the ship, that the machine often fails to hook up the fishes by rolling.

And, indexes of fishing efficiency of A.A.M. for skipjack decreased when
a number of fishes were angled.

We guess, it should be caused by the disparity in time of angling
movement between machine and fisherman.

In the case that a number of large sized albacores are caught by the
machine, index should become higher than indexes obtained in this study.
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Fig. 1 Sketch of automatic angling machine.
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Fig. 2. Schematic diagram of the automatic angling machine.
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Fig. 3. Position of fishing group and automatic angling machine on the board.
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Table 1 Number of shoal examined fishing efficiency of automatic angling machine.
. Number of shoal
No. Period — -
skipjack Albacore | Yellowtail Total
1 Aug. 19~ Sep. 24. 1980 17 9 1 23
2 Jan. 19 ~ Feb. 28. 1981 27 - - 27
3 Apr. 3~Apr. 22 1981 - 5 - 5
4 Apr. 27 ~May. 21. 1981 - 1 - 1
5 May. 28 ~ Jul. 2. 1981 - 2 - 2
6 Aug. 18~ Sep. 25. 1981 5 - 4 9
Total 49 17 5 67
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Fig. 4. Operation area and track chart of the Mito-maru in the first investigation.
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Table 2 The result of catch on the first investigation by the Mito-maru.
Date Locality Water Temp Ca‘tAl';bin Numbejub
1980 (O | Skipiack | (1) | (Small)
Aug. 23 41°N, 156°E 19.0 2 - -
Aug. 24 40°N, 159°E— 160°E 18.5 — 19.1 6 - -
Aug. 25 40°N, 163°E 19.5 2 - -
Aug. 26 41°N, 169°E 18.2 — 18.9 1 1 -
Aug. 27 42°N— 43°N, 172°E— 173°E 16.6 — 17.9 11 1 22
Aug. 28 43°N— 44°N, 174E 159 — 173 - 3 51
Aug. 29 44N, 174°E 16.0 — 17.3 4 26 34
Aug. 30 43°N— 44°N, 174 E—175°E 16.9 — 17.4 4 - 57
Aug. 31 42°N, 178°E— 179°E 15.0 — 15.6 - 6 -
Sep. 1 41°N, 179°E 17.5 — 17.8 146 40 29
Sep. 2 41°N, 179°E 17.6 — 18.2 688 206 61
Sep. 3 41°N— 42°N, 179°E— 179°W 17.9 — 184 170 24 27
Sep. 4 41°N— 42°N, 179°E 17.4 — 180 192 104 14
Sep. 5 41°N— 42°N, 179°E 175 — 17.8 76 163 99
Sep. 6 40°N— 41°N, 179°W— 178°W 16.3 — 19.2 - 8 -
Sep. 7 40°N, 179°E— 179°W 17.7 — 188 - 5 -
Sep. 8 41°N, 176°E 17.8 — 18.6 1,044 25
Sep. 9 41°N, 176°E 17.9 — 18.7 2,864 19
Sep. 10 41°N, 176°E 18.0 — 18.7 58 24 13
Sep. 11 40°N— 41°N, 176'E— 17T°E 16.4 — 186 18 18 -
Sep. 12 41°N, 178°E 17.8 — 18.0 4 - -
Sep.13 41°N, 179°E 17.1 4 - -
Sep. 14 40°N, 178°E 18.3 3,526 - -
Sep. 15 41°N, 177°E 17.1 - 1 -
Sep.16 41°N— 42°N, 172°E— 178°E 16.3—17.1 25 2 65
Sep. 17 4N, 173°E 16.5 - - 2
Sep. 18 41°N, 167°E 18.2 260 6 -
Sep. 20 40°N— 41°N, 159°E — 160°E 17.5 — 18.9 109 - 56
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Fork length composition of skipjack caught by the Mito-

Maru on the first investigation.
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Table 3 The result of daily catch and fishing efficiency for skipjak by the Mito—maru on the first investigation.
Number of angled Number of angled fish
Date fish by fisherman by automatic angling machine
1980 catch per catch per B/A
total catch fisherman total catch fisherman
(A) (B)
Sep. 1 38 2.4 1 0.5 0.21
Sep. 3 29 1.8 0 0 0
Sep. 4 44 2.8 2 1.0 0.36
Sep. 8 945 59.1 84 42.0 0.71
Sep. 9 2,606 162.9 147 73.5 0.45
Sep. 14 3,408 213.0 118 58.0 0.28
Total 7,070 441.9 352 176.0 0.40
20 T T T T T
jg 15 F ° 4
@ 20 —
e
& 10 + 4 7
- oo g 5f ]
o [} o E
¥ osf ° o . 2 °
E o ° ° ° ‘; 10 + B
ol . . :
0 10 S0 100 500 1000 5000 g
[ o b
Total catch in number by fishermen
0 lo. 1
Ko $Fickr2EERRLEIED 0 10 S0 100
e h =) -
r@&ﬁb*aﬁ& o)ﬁg% ( hv A ) Total catch in number by fishermen
Fig. 9. Relationship between total catch in number by fishermen

and index of fishing efficiency of automatic angling
machine (in case of skipjack ).
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Fig. 11. Relationship between total catch in number by fishermen
and index of fishing efficiency of automatic angling
machine (in case of middle and large size albacore).
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Fig 12. Operation area and track chart of the Mito-maru in the second investigation.
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Table 4 The result of catch by the Mito-maru on the second investigation.

Date Locality Water Temp _ Catch i.n Number '
1981 C Skipjack Bigeye Yellowfin
Jan. 27 10N, 151E 28.3 516 = 7
Jan. 28 8N, 152E — 153E 28.4 —28.5 8 — 1
Jan.29 5N, 155E 28.7—28.8 12 — 118
Jan.30 2N, 155E 29.1—29.2 713 — 54
Jan.31 I'N— 2N, 155E 29.1 —29.2 288 — 18
Feb. 1 I'N, 155E — 156 E 29.1—29.7 15 3 2
Feb. 2 I'N, 159E 29.5 — 30.2 3 — 1
Feb. 3 0N, 158E 29.7 8 — 2
Feb. 4 2N, 155°E— 156E 29.3—299 6 — 1
Feb. 5 ¥N, 157E 29.3 286 — 6
Feb. 6 £N— 5N, 157E 28.5—28.9 3 — 10
Feb. 7 AN— 5N, 155E — 156°E 288 —29.0 — — 6
Feb. 8 N, 155E 28.8—289 11 — 31
Feb. 9 N, 153E 28.9—29.1 464 — 33
Feb.10 I'N, 153E 29.1—31.1 445 — 2
Feb.11 2N, 155E 29.2—129.4 279 — 3
Feb.12 §N— 6N, 155E 28.3—29.4 173 — —
Feb. 13 TN, 157E 28.0—28.3 226 — 56
Feb. 14 §N— N, 157TE 28.1 — 28.2 105 - 1
Feb.15 §N— N, 157TE 28.0 — 28.1 71 — -
Feb. 16 &N, 154FE — 155°E 27.9—28.1 91 — 1
Feb.17 &N, 151°E— 152 27.9—282 187 — 35
Feb.18 g§N— 9N, 150E — 151°E 28.0—28.3 648 — 14
Feb.19 §N— 9N, 151°E 27.8—28.1 446 — -
Feb. 20 N, 148E 28.2—284 284 — —
Feb.21 1°N, 146E 28.0—28.1 7 — —

&5 B2RFAERICET S HIIRERKERENE(H VL)

Table 5 The result of daily catch and fishing efficiency for skipjack by the Mito- maru on the second investigation.

Number of angled Number of angled fish
Date fish by fisherman by automatic angling machine
1981 catch per catch per B/A
total catch fisherman total catch fisherman
(A) (B)

Jan. 27 503 38.7 26 13.0 0.34
Jan.29 108 8.3 11 5.5 0.66
Jan. 30 700 53.9 59 29.5 0.55
Jan.31 268 19.1 24 12.0 0.63
Feb. 5 178 12.7 4 2.0 0.16
Feb. 9 373 28.7 28 14.0 0.49
Feb.10 413 29.5 19 9.5 0.32
Feb. 11 190 14.6 8 4.0 0.27
Feb. 12 110 7.3 3 1.5 0.20
Feb. 13 251 17.9 13 6.5 0.36
Feb. 14 104 7.4 1 0.5 0.07
Feb. 17 179 12.8 7 3.5 0.27
Feb. 18 914 65.3 9 4.5 0.07
Feb. 19 338 24.1 . 21 10.5 0.43
Feb.20 270 20.8 14 7.0 0.34
Total 4,899 357.6 247 123.5 0.35
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Table 6 The result of catch by the Mito- maru on the third investigation.

Date ) Water Temp. Catch in Number
Locality o . - -

1981 ) Skipjack Albacore Bigeye
Apr. 5 3PN, 139E 18.8—19.6 — 5 —
Apr. 12 27N, 142E 22.4 326 — —
Apr. 13 2TN, 140E — 141°E| 20.8—20.9 — 820 —
Apr. 15 32N, 138E 20.3—20.5 — 579 7
Apr. 16 32N, 13€E 20.6 — 31 —
Apr. 17 30N, 136E 20.2 — 15 —
Apr. 18 30N, 136E 19.5—20.0 - 145 —
Apr. 19 30N— 3I'N, 135E 19.2—20.0 2 433 —
Apr. 21 31°N, 139E 20.2 5 — —

&1 HEIRFEKICET 5 AGNEERKE BESR (L F s n)

Table 7 The result of daily catch and fishing efficiency for albacore by the Mito-maru on the third investigation.

Number of angled Number of angled fish
Date fish by fisherman by automatic angling machine
1981 catch per catch per B/A
total catch fisherman total catch fisherman

(A) (B)
Apr. 15 505 31.6 69 34.5 1.09
Apr. 18 122 8.7 18 9.0 1.03
Apr. 19 416 29.7 14 7.0 0.24
Total 1,013 70.0 101 50.5 0.72
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Table 8  The result of catch by the Mito-maru on the fourth investigation.
Catch in Number

Date Locality Wate(roc'l;emp. -

1981 Skipjack Albacore
May. 1 33N, 149E 19.1 — 1
May. 2 33N, 149E— 150E 19.0 — 195 — 32
May. 4 32N, 149E 19.9 — 20.1 — 2
May. 5 32N, 149E 19.3 — 19.7 — 7
May. 11 29N, 154E 19.8 1 6
May. 12 20N, 154E 20.3 — 20.5 — 22
May. 13 29N, 154E 20.4 — 22.0 1 65
May. 14 29N, 154E 20.5 - 2
May. 15 30N, 154E 20.5 — 20.6 — 2
May. 20 33N, 147E— 143 20.9 — 21.2 53 -

9 BAXRABRFKICLI 20EERKERESR (v rH<s o)
Table 9 The result of daily catch and fishing efficiency for albacore by the Mito-maru on the fourth investigation.
Number of angled Number of angled fish
Date fish by fisherman by automatic angling machine
catch per catch per B/A
1981 total catch fisherman total catch fisherman
(A) (B)
May. 13 36 3.0 3 1.5 0.50
Total 36 3.0 3 1.5 0.50
191
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13F o Fig. 23. Relationship between total catch in number by fishermen
and index of fishing efficiency of automatic angling
machine (in case of albacore).
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Fig 22. Relationship between fork length and body weight of
albacore caught by the Mito-maru on the fourth
investigation.
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Fig. 25. Fork length composition of albacore caught by the Mito- and index of fishing efficiency of automatic angling
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Table 10 The result of catch by the Mito— maru on the fifth investigation.
Catch in Number

Date Locality Wate(roc’l)‘emp. -

1981 Skipjack Albaoare
Jun. 10 3N, 162E 20.1 199 17
Jun.11 34N, 162E — 163E 19.5 — 20.8 699 71
Jun.12 3¥N — 34N, 163%E 20.5 — 20.6 889 70
Jun.14 3¥N, 169E 21.6 — 127
Jun. 20 35N, 165E 19.9 — 20.2 36 —
Jun.21 35N, 165E 19.6 — 20.5 1,555 2
Jun.22 34N — 35N, 165E— 166°E 20.0 — 20.6 23 1
Jun. 23 35N, 165E 20.3 1 1
Jun.24 35N — 36N, 164E 20.5 — 20.8 15 —
Jun. 25 37N, 164E 20.1 101 !
Jun. 26 3TN, 164E 20.0 — 20.3 5,573 5

11 F5KABRKCET 2 O5REEREMESR (LY S Hero)
Table 11 The result of daily catch and fishing efficiency for albacore by the Mito-maru on the fifth investigation.
Number of angled Number of angled fish
Date fish by fisherman by automatic angling machine
1981 catch per catch per B/A
total catch fisherman total catch fisherman
(A) (B)

Jun. 11 16 0.6 5 2.5 4.17
Jun. 14 102 7.3 25 12.5 4.71
Total 118 4.7 30 15.0 3.19
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Table 12 The result of catch by the Mito-maru on the sixth investigation.

Date L . Water Temp. Catch in Number
ocality o — -

1981 © Skipjack Albacore Yellowtail
Aug. 25 39N, 146E 21.3—22.1 799 — —
Aug. 31 47N, 168E — 169E 18.7—20.1 8 3 -
Sep. 2 4PN — 48N, 170E—171°E| 17.7—18.2 — 1 86
Sep. 3 42N — 4N, 173%E 17.0—18.3 2 24 6
Sep. 4 42N — 4N, 112E— 17FE| 175—185 — 13 8
Sep. 5 4PN, 172°B 17.4—196 15 19 11
Sep. 6 4PN, 177E 17.8—18.4 284 2 —
Sep. 7 41°N, 175°E 18.8—19.3 8 6 228
Sep. 8 4N, 175E 18.9—19.1 2,885 11 31
Sep. 9 4N, 175E 18.1—18.3 8 — —
Sep. 10 4PN, 176E— 17TE 18.4—188 — 11 93
Sep. 11 4PN— 4PN, 176 E— 17PE | 18.4— 186 4 8 373
Sep. 12 4PN, 176E 18.1—186 1 6 305
Sep. 13 4PN, 175E— 176E 18.3—18.7 294 11 7
Sep. 14 4PN, 174E 185—19.1 — 7 —
Sep. 15 4PN, 177E 17.4—189 448 19 35
Sep. 16 4PN, 1T1IE— 172E 17.2—185 — 12 32
Sep. 17 4PN~ 4N, 169E —170°E | 18.9—19.7 — 28 12
Sep. 18 4PN, 169E 18.9—19.7 31 21 38
Sep. 19 42N, 166E — 168E 18.8—19.9 9 — 545
Sep. 20 4PN, 166E 18.2— 186 1,835 4 61

K13 56 RAERICK D 5 HHIIERR & EHER (H vt )

Table 13 The result of daily catch and fishing efficiency for skipjack by the Mito-maru on the sixth investigation.

Number of angled Number of angled fish
Date fish by fisherman by automatic angling machine
1981 c_atch per c‘atch per B/A
total catch fisherman total catch fisherman
(A) (B)
Sep. 6 281 21.6 3 1.0 0.05
Sep. 8 2,720 209.2 165 55.0 0.26
Sep.15 409 315 38 12.7 0.40
Sep.18 14 1.1 6 2.0 1.82
Sep. 20 1,645 126.5 134 44.7 0.35
Total 5,069 78.0 346 23.1 0.30
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Table 14 The result of daily catch and fishing efficiency for yellowtail by the Mito -maru on the sixth investigation.
Number of angled Number of angled fish
Date fish by fisherman by automatic angling machine
1981 catch per catch per B/A
total catch fisherman total catch fisherman
(A) (B
Sep. 7 219 8.4 9 1.5 0.18
Sep. 11 340 26.2 33 11.0 0.42
Sep. 12 286 22.0 19 6.3 0.29
Total 845 21.7 61 6.8 0.31
i RFE ORI 0.30 ~ 0.40 &5 L AR 1055
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and index of fishing efficiency of automatic angling
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Table 15 Comparison of fishing efficiency of automatic - o0 . .
angling machine for skipjack. Oo 100 200
Author (Ierfl(};aé(iggc;ishing Catch in number per fisherman
Saruya & Sakamoto (1971) 0.59 X33 #9F 1 A0 VR & SR D8 EN: B
TEREDBIR (A v A )
The fisheries experimental AR, IRA(1971), @ K
station of Ibaraki prefe- 0.68 & (1972), x (AR (1973), O &
cture (1972) HAE (B 10GRE), O @ ARE(F
Takezawa (1973) 0.29 2IRAE) , ©  AFE (F6kHB
Amano (1975) 0.38 — 0.76 B
Fig 33. i ip b h in n fi bt
This study (The 1st inv.) 0.40 8% inl;:}lcatolfo nfsik;;l[i)ngete?fe}i?ezi;cor‘aut:::xi; Zizgli:x?::gilnz ‘
in case of skipjack.
A I Saruya and Sakamoto (1971), @ : Fishery experimental
This study (The 2nd inv.) 0.35 station of Ibaraki pref.(1972), X : Takezawa (1973), ()i}
This study (first inv.), O : This study (second inv.), ©:
This study (sixth inv.)
This study (The 6th inv.) 0.30

Fz 16 FHEMEH GBS OEEREIE (A A)
Table 16 Catch in number of skipjack by each automatic angling machine.

Date Fish Percentage Total catch

No 1 No. 2 No 3 in number
Sep. 8.1980 Skipjack 50.0 50.0 — 44
Sep. 8.1980 — 60.0 40.0 - 30
Sep. 9. 1980 — (55.6) (44.4) — ( 45)
Sep. 9.1980 — 57.5 42.5 - 40
Sep. 9. 1980 - 50.0 50.0 — 16
Sep. 9. 1980 — 62.9 37.1 — 35
Sep. 14. 1980 - (53.4) (46.6) - (118)
Sep. 8. 1981 — (33.3) (35.8) (30.9) (165)
Sep. 11. 1981 Yellowtail (30.3) (30.3) (39.4) ( 33)
Sep. 12. 1981 — (47.4) (31.6) (21.1) ( 19)
Sep. 15. 1981 Skipjack (42.1) (21.1) (36.8) ( 38)
Sep. 20. 1981 — 35.8 33.6 30.6 134

* Parentheses are numbers when happened trouble in A.A. M.



N5,

T, SIS ARBEOTEN AT, R
QTR I NIBS, FRUCHIBAE S J sk
CHREI NI A PIGBELI L APLH
T, BB R & NS B8RO
HhsEshENES L 155 & b—HEEZL ONTS

Utots - TR E H SV IRt D20 5
nt- &, SEOERE D bEV R
pELNMb LKL, LhL, BEICKELT
e L1 ATIROEER B 5 Vi seical 78] LT EfE
EEEDEED S AT, FIEREH SV IEREKR
W U7z & LT b A v A DEAMREIEEDS 0.6 & K
X ¢ FEASEMREA RS LD ICIESEEXBHT L
HEELLOTREVHEEbNS, COC &R, &
Ay Axdulhd LTERET 5 100 b Y AIT O
HY AR, PSS - CERBEIRTVENT L
2HTHHPLMHTHA Do

EvFhes ol BHssHEES 6 FHEbE Y
+ HORREEICHEB L TOKFHOREEICENT, K
XHANETET—AMY OHERH T2 B L
FToRtck LT LA TE S, - 1o HREREI
016~ 216 O TH 7 (K 34), EVFH
~ 7 0 OO OB TR e R
D s 28, SEIOTERER bFT 2 5 & HEFE
BEEARLI(ELID, EvF =7 odDiEaR,
KB R NIEHTFR 2 T2 EAWE T ELD
B S hMc Y A DS k0 bHEREIEEII R VMBI
%o SEBELNIID - 1208, DD ERICHET
ABOB A —BE Ve AR TE s L
s,

2D &L DN T RN D EER
DRz AERE, Jkkico - v 7MESES OV
TRV EBbl, 2% 0, BB TITH
H 0 YD | & FTFEEICA - fo & EEARIND
— ) v SEELD - 15 E S, #EE (R ) ©
o— ) v IEEDIb - 1S, EB O bRDBE
T BEIHH Divtz, BN TGS, EHAMBE
S 1 1IBA0ED (39F) OBE, $-7:K L&

[e]
F 20f
2
I A
%
g
N
o
5 1.ora o®
x [ J
]
£
oo, . .
o]
0 1 -
0 10 20

Catch in number per fisherman

K34 #9F 1 A0 SURERE & IR DSTEVERE
fedr (g FE) & OBALk
(EvrHi<sa)
@ ZIkE (1972) , O FREGE
3L ) . O AHE (5 4KH
7). A AL (5 KAE)

Fig. 34. Relationship between catch in number per fisherman and

index of fishing efficiency of automatic angling machine
in case of albacore.
@ :Fishery experimental station of Ibaraki pref. (1972),
O:This study(third inv.), () :This study(fourth inv.),
A This study (fifth inv.)

£17T  EVFAs a5 EBHE
DIESHRED HE
Table 17 Comparison of fishing efficiency of automatic

angling machine for albacore.

Index of fishing
Author efficiency
The fisheries experimental
station of Ibaraki prefec- 0.82
ture (1972)
Amano (1975) 0.93 — 1.77
This study (The 3nd inv.) 0.72
This study (The 4th inv.) 0.50
This study (The 5th inv.) 1.81
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App. Table 1  Numbers of angled fish by fishermen and A. A M. in each shoal.*
Fishing | Fish illgr{l:grf?ih Number of | , g Nuf“;‘gﬁ‘b}‘,’f‘,&aﬁﬂf’d D/n
Date tlmes weight by fisherman fishermen ) [Tota (E) E/C
(min) (kg) A) (B) (D) | Nel | NoZ | No3

Sep. 8.1980 15 1.7~2.7 200 16 12.5 10 7 3 5 0.4

Sep. 8 10 1.7~3.0 439 16 274 4 22 22 22 0.8

o Sep. 8 13 2.1~33 306 16 19.1 30 18 12 15 0.79

E [Sep. 9 23 2.2~43 782 16 489 45 25 20 22.5 | 0.46

» |Sep. 9 10 2.0~4.0 530 17 31.2 40 23 17 20 0.64

- Sep. 9 9 1.2~2.8 245 16 153 16 8 8 8 0.52
Sep. 9 20 2.1~3.0 971 16 60.7 35 22 13 17.5 ] 0.29

Sep. 14 50 2.2~2.8 3,408 16 21301 118 63 55 59 0.28

Jan. 27 1981 20 0.8~2.1 503 13 38.7| 26 13 0.35

e Jan, 30 10 2.5~6.0 607 13 46.7 51 25.5 | 0.55
.§, Jan. 31 15 3.2~4.0 191 14 136 23 11.5 | 0.85
'E . iFeb. 9 5 2.7~3.7 373 13 28.7 28 14 0.49
v E Feb. 10 8 2.9~6.0 276 13 21.2 15 7.5} 0.35
E Feb. 11 3.0~6.0 162 13 12.5 7 3.510.28

- Feb. 13 10 3.6~4.5 187 14 134 12 6 0.45
Feb. 18 10 2.0~86.5 625 15 41.7 5 2.5 0.06

Feb. 19 3.0~6.2 177 14 12.6 13 6.5 | 0.52

Feb. 20 10 2.2~5.0 270 13 208 14 7 0.34

. |Sep. 6.1981 20 2.0~2.8 281 13 21.6 3 1 0 2 1.0 | 0.05

E Sep. 8 40 1.4~2.4 2,720 13 209.2| 165 55 59 51 55.0 | 0.26

£ |Sep. 15 30 2.0~3.0 409 13 31.5 38 16 8 14 12.7| 0.4

© Sep. 20 30 1.7~2.6 1,645 13 126.5| 134 48 45 41 44.7 | 0.35

. |Apr. 15. 1981 35 5.2~10.8 200 16 125 54 27 2.16
RENNE 45 | 55~11.0 305 16 191| 15 7.5 | 0.39
§ E Apr. 19 25 7.2~12.0 147 14 105 8 4 0.38
8 Apr. 19 3 | 5.6~140 269 14 192] 6 3 |016

: i

£ E|Jun. 14 30 [12.0~200 102 14 73| 25| 15 | 10 12.5 | 1.71

E E Sep. 7.1981 15 1.7~8.4 154 13 11.8 6 4 1 1 2.0 0.17
g ; Sep. 11. 50 1.6~5.8 340 13 26.2) 33 10 10 13 | 11.0 | 042
E & Sep. 12. 20 1.7~4.3 286 13 22.0| 19 9 6 4 6.3 | 0.29

*

Shoals were limited that A/B was over 10 in case of skipjack and yellowtail , over 7 in case of albacore.



