EREKTER 8 15 5 WA 52 4F 11 A 101
%ull. Far Seas Fjifsh‘ IjRes. Lab., No. 15 Nov. 1977

FRARBOR DAERA & A IAL R E > F 7O
B ENITBE 5 5 T Y 5 %8

AN WA Z=-E & OROR
FOH ®Z MR K i

Preliminary study on the movement of the North Pacific
albacore based on the tagging

Shoji Kikawa*, Toshio SHIOHAMA¥,
Yasuo MORITA* and Susumu KUME*

During the recent years, the albacore pole-and-line fishery in the western North Pacific Ocean
has expanded considerably and the albacore landings from this fishery have exceeded 50,000 tons
annually. Fishing starts south of Honshu in April and ends offshore to as far east as the
vicinity of 180° longitude in early July. In 1976, however, additional albacore fishing in October
and November was experienced by the pole-and-line fleet. Through this fishery, the Far Seas
Fisheries Research Laboratory tagged and released a total of 2,054 albacore in the fishing ground
of the Kuroshio Front from 1972 to 1976. The results obtained to date are briefly summarized
as follows:

1. From these releases, 109 fish were recovered and reported to us until the end of 1976;
99 fish by the pole-and-line vessels, 6 fish by the longline vessels and 2 fish by the U.S. west
coast fishery. The fishing gear was not kown for the remaining two recoveries.

2. The tag return rate varied considerably depending on the year. It averaged 2.29% (0-
7.53%) for the 1st year of release, 3.25% (0.69-5.00% ) for the 2nd year, 1.18% (0.84-1.67%) for
the 3rd year and 0.35% (0, 0.69%) for the 4th year.

3. Tagged albacore released in the fishing ground of the Kuroshio Front moved eastward
in this zonal area with the varying speeds. After the season was closed in July, some autumn
recoveries were reported from two different sources, one from the U.S. west coast fishery and
the other from the pole-and-line fleet that fished exceptionally in the northern area in 1976.

4. Apart from the fish moving eastward, a small number of recoveries of younger fish, 2-
and 3-year olds, were made in the north to northwest that indicated their leaving the frontal
zone rather early in the season.

5. Long term recoveries of tagged albacore were made from nearly the entire area of the
pole-and-line fishery, ranging from just south of Honshu to 177°E longitude. These recoveries
suggested the seasonal movement of individual tagged fish to be repeated rather regularly year
after year but, on other occasions, especially for the 5-year olds, notable difference in the move-

ment in the course of their annual migration.
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6. From the foregoing, the following matters were assumed:

a. Part of the albacore that move eastward in the frontal fishing grounds would enter the
coastal area of North America in early September or possibly later and join the fish being
harvested by the U.S. west coast fishery.

b. Most of the fish in this zonal area, however, would not enter the U.S. coast, but move
to the longline ground after spending somewhere in the North Pacific and join the fish moving
westward from the U.S. coast.

c. It seems unlikely that the albacore fisheries in the western North Pacific are being
supported only by the recruit from the eastern Pacific as seen in the model set forth by Otsu
and Ucuipa (1973). To examine this point, emphasis should be made on the necessity of analizing
tagging results on a joint basis between the countries harvesting the albacore on both sides of
the North Pacific Ocean.
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Table 1. Summary of albacore tagging cruises in the western North Pacific Ocean, 1972-

1976.

C{\}loi_se Month/Year Area No. released No. returned* Vessel

7201 Jun/1972 33°-38°N, 142°-159°E 289 7 Fuji Maru
7301 May /1973 34°-38°N, 141°-159°E 239 32 Fuji Maru
7401 May/1974 32°-37°N, 152°-162°E 201 10 Fuji Maru
7402 Jun/1974 35°-38°N, 150°-172°E 278 16 Fuji Maru
7501 Apr/1975 28°-30°N, 140°-145°E 40 1 Mito Maru
7502 Apr/1975 29°-35°N, 142°-146°E 3 0 Fuji Maru
7503 Jun/1975 35°-36°N, 171°-172°E 577 38 Fuji Maru
7601 May /1976 32°-36°N, 151°-162°E 389 5 Fuji Maru
7602 Jun/1976 37°-38°N, 155°-156°FE 38 0 Fuji Maru

“Total 2,054 109

Cx Until the end of 1976.

Table 2. Sources of albacore tags returned.

Source Number of tags returned
Pole-and-line vessels 90
Longline vessels 6
Domestic fish markets 3(3)
Domestic canneries 7(5)
U. S. packer 1(1)
U. S. west coast fishery 2
Total 109

Figures in parenthesis are those known to have been recaptured by
pole-and-line vessels.
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Table 3. Yearly tag returns from albacore released in the western North Pacific
pole-and-line season, 1972-1976.

Year No. of No. returned | Return rate (%)
of fish — S, SE—— = .

release released 1972 1973 1974 1975 1976 Total | 1972 1973 1974 1975 1976 Total

1972 289 0 2 3 2 0 7 0 0.69 1.04 0.69 0 2.42

1973 239 18 10 4 0 32 7.53 4.18 1.67 0 13.39

1974 479 7 15 4 26 1.46 3.13 0.84 5.43

1975 620 | 8 31 39 1.29 5.00 6.29

1976 427 ‘ 5 5 1.17 1.17
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Fig. 1. Movements of tagged albacore during the pole-and-line season, shown with the lines
connecting the points of release (A, B, C, D, E and F) and recapture of each fish.
Two lines without arrows are for the fish recaptured by the U. S. west coast fishery
off the State of Washington in the same season.
A May, 1973; B May, 1974; C June, 1974; D June, 1975; E May, 1976; F May, 1976.
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Fig. 2. Albacore catch distribution by l-degree square in areas of the pole-and-line fishery

in the western North Pacific, February-September, 1975.

e« 0.1-10.0 tons e 10.1-100.0 tons @ 100.1-1000.0 |l Over 1000.1 tons.
(From Annual Report of Effort and Catch Statistics by Area of Japanese Skipjack

Baitboat Fishery-1975)
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Fig. 3. Length composition of albacore recovered in the North Pacific Ocean
within the year of release.

Fig. 4. Movement and miles travelled per day for tagged albacore within the pole-and-line season.
A Courses of movemets and days out. B Courses of movements and miles per day.
Solid circles, open squares and rhombuses indicate recaptures made within the pole-
and-line season, by the U. S. west coast fishery and in the northern area in the fall
of 1976, respectively.
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Fig. 5. Areas and number of long term recaptures (excluding recaptures made in the year
of release). Numerals marked with® indicate the longline recaptures. A longline
recovery at 34° N, 159° W is excluded here.

Table 4. Distance between the points of release and recapture of each fish as shown by
the age at time of recapture for cruise Nos. 7420 and 7502.

‘Months T ] N r D
at large  8-10 10-12 12-14 1416 16-18  18-20 20-22
T e e e e M o e
o I[[IVVVIIIIIVVVIIHIVVVI‘HIIVVVI‘IIIIVVVI‘HIIVVVI‘IHIVVVI
}Stange | ) - - e -
0- 200 | 1 2 3 | ‘ |
200~ 400 ‘ ‘ I § 1 ‘ 1
400~ 600 \ | \
600 800 1 1‘ 2 1 | 1 |
800-1000 1 ‘ \
1000-1200 | ‘ 2 | |
1200-1400 1
1400-1600 \ 1| 4 \ 1
1600-1800 | 4 | |
1800-2000 1 ‘ | ‘ |
IOERIIEDL ST, RNEOES ,ﬂslf" c<, BEALOMHAS TV EEALBLTAL N T W
Lo 7273, AN BmERGR Lo 7200E, MR D R AR & 13 X 2 il A 5 T EME DS b i E

THRERODVTED, 1~“,'?.§;i!é:?33.7’1>1~‘-f'11OJJTHJ L72hs o THIBEN A BT DB e S v s, 77, TH
KPR TR b kit O HBLZ X - TR D IFFIAAMER L, TSPt TRIMZEIC X 2 FHHIML =R L 72, o
DTz, R TR S Ao Bk I RO A N O] U I DA E & DU R o0 589 0 a3k ooy T f
HINAL DT o7z, LI~ T, AR 2R L7 E v+ 71TiE, L s 5 mn4 /Hmu;t, ekt

HlafTorold 2 ebi@iiicBir 23 0L, BiE, T8 A5 0bllicBiTI20L2H5 L




110 AN « HRUERIK » FRMZHE « 20K i

3000 ®
2000 L
T.w L L A
o Po . o
i ¥,
°
1000 | L
.9 .
b L 1" 1l
i 1 .
® . (1] .
0 bty | 1 ! I o8__1L ! ! ! 1 L L ! 1 ! 1 1 I 1 1 1
o 2000
3 8
p= i
o
] o
Emoo- . oo
=
[a} r | I 1 I
ce
0 10 1 1 ! ! L] 1 ! ! 1 I 1 ! ! I L L ! 1 1 1 1
2000 -
o e .
.
loooL .
.
o
8 @ o o
ron 4L o 1 1
& o -
e ® o
0 Q0 1 1 L 1 i 1 1 L I 1 1 1 1 1 L 1 L 1 1 1 1
AMIJ JASONDIJ FMAMIJ J ASONDIJ FMAMIJ JASONDIJ FMAMIJ JASONDIJFM

Month

Fig. 6. Straight line distance between the points of release and recapture of each fish plotted
against the months at large for five selected tagging cruises. Solid circles indicate
recaptures made west of the point of release and open circles those from the east.
Circles with “L”" show the longline recaptures and the short longitudinal bars are
equivalent to the positions of the date of release.

Date and area of release: A 14 and 15 June, 1974; 35°-36° N, 171°-172° E (cruise
No. 7402)
7-10 June, 1975; 35°-36° N, 171°-172° E (cruise No.
7502)
B 21 May, 1974; 36°-37° N, 152°-153° E (cruise No. 7401)
C 5 and 6 June, 1972; 37°-38° N, 157°-159° E (cruise
No. 7201)
21 and 22 May, 1973; 37°-38° N, 158°-159° E (cruise
No. 7301)
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Table 5.

Number of albacore, tagged and released by Japanese pole-and-line
fishery, and recaptured by North Pacific fisheries, 1972-1976.

Ko Yr. |
at Fish. 0
release T |
| Apr
May | *
| Jun N
Jul
Aug
Sep
I Oct
Nov
Dec
1 Jan ‘
Feb
Mar ‘
Apr ‘
May | *
Jun *
Jul
Aug
Sep
1T Oct
Nov \
Dec
Jan ;
Feb [
Mar |
Apr ‘ *
May | *
Jun o
ml‘
Aug &
ep
v Oct
Nov ‘
Dec
Jan
| Feb
Mar
Apr ‘
May | *
Jun *
Jul
| Aug & ‘
€p
v Oct |
Nov |
Dec |
Jan
Feb |
Mar ‘

Release year

#* indicates months of release.

P us I
1
1
1
14
2
4
2
1
1 1
1
1
1
il

2nd year

P

O 00 W~

us

L
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3rd year
| P us L
5
1
1
2
1

4th year
I 4 US
il
1

111

L

P, Japanese pole-and-line; US, US west coast fishery; L, Japanese longline.
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