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Information on the catchable time period for Pacific
salmon obtained through simultaneous {ishing
by longlines and gillnets
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(Far Seas Fisheries Research Laboratory)

Synopsis

During April and May of 1967, the research vessel Wakashio Maru conducted an in-
vestigation on the catchable time of day for Pacific salmon by longlines and gillnets, in the
area around the Subarctic Boundary and Transitional Domain of the northwestern Pacific
Ocean (Fig. 1),

Simultaneous longline and gillnet operations were made during four time periods of a day,
namely, morning, daytime, evening, and nighttime. It was recognized that both longlines and
gillnets caught salmon in the morning and in the evening. During nighttime, however, salmon
were caught by gillnets but not by longlines. Catch efficiency was decreased in both gears in
the daytime (Figs. 2 and 3). In other words, longlines caught salmon effectively only around
sunrise and sunset, whereas gillnets caught salmon effectively throughout a longer time from
sunset to sunrise (Fig. 4).

Successive short-termed longline fishing was carried out in the morning and in the evening
to investigate the efficiency of longlines in more detail.

At successive short-termed longline fishing in the morning (St. 17 and St. 18), three one-
hour fishing period were arranged around sunrise. Hauling of longlines was begun from the
skate laid out last, and the skate laid out first was hauled at the end of operation. Assum-
ing that speed of setting and hauling were almost constant, the soaking time of each skate in
the sea can be calculated. The horizontal axes in Figs. 6 to 8 and 10 represent the mean
soaking time of each skate and the dots are in the order of hauling.

The result at St. 17 showed that the time period corresponding to common twilight (St.
17-2) produced the largest catches and the next was observed just after sunrise (St.17-3). The
catch was very poor at the time period before common twilight (St. 17-1). At St. 17-2 and
St. 17-3, the first half of skates caught fewer salmon than the second half of skates. In the

case of St. 17-2, the reason for the absence of catch in the first half of skates was inferred
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that setting of longlines and the first half of hauling were conducted bafore the beginning of
catchable time for salmon. In the case of St. 17-3, on the other hand, the reason for the poor
catch in the half of skates was inferred that the second half of setting was made after the
end of catchable time for salmon. The inference mentioned above was supported by the
result of St. 18 at which three one-hour fishing periods were shifted slightly toward sunrisz

(Figs. 5 and 6). The catchable time of longlines was just before and after sunrise aad its
duration was quite short.

Longline catches did not increase with exteation of soaking time more than thirty min-
utes (Figs. 7-1 and 7-2). Test fishing at St. 23 indicated that thirty minute soaking time out-
side the catchable time period did not produce any salmon catch (Fig. 8),

Successive short-termed longline fishing the evening suggasted a similar catchable timz
period to that in the morning (Figs 9 and 10),

Since the “time period” when loaglines fish most effectively is very short, the efficiency
of longlines would not depend on the length of soaking time but if this critical time period
is included during the time of operation (Fig. 11 and table 3).
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Table 1. Fishing operations by the Wakashio-Maru in April and May 1969.

] Longline | Non-mesh-selective gillnet [ (Japan Time)* | Astronom.
55 | e Location  |q  ration time (Japan Time) I“goéa‘;f Operation time (Japan Time) Ng(:;a?f Sunrise' —— }Sunset g‘l’lvrﬂqlﬁg;
e Lat.(N)|Long.(E) Set [ Haul (Hachi) | Set | Haul (Tan) | | (hrs.)
i 4.24—24| 40—40 | 164—30 | 02.12—03.06 ‘ 03.49—06. 29 ‘ 80 1 — i e —e | 3.10 l} 10.02 | 16.51 1.41
2 4.925—25| 42—31 | 165—16 | 02.08—03.02 | 03.50—07.01 I 80 E e e — 3.03 9.59 | 16.52 1.47
3 4.26—26| 42—19 | 167—23 | 02.08—02.50 | 03.33—05.51 | 60 “ A ‘ — s 252 9.50 | 16.49 1.46
4 4.30—30]| 42—51 | 175—09 | 01.55—02.37 | 03.27—06.04 i 60 | —— ‘ — = 2.15 | 9.19| 16.18 1.49
5 5.1 —1 | 43—20 | 175—10 | 01.54—02.13 | 02.46—03.49 30 | 01.32—01.51 | 04.28—05.23 50 2:12 I 9.19 | 16.21 1.52
6 5.1 —1 | 43—23/| 175—13 i 15.42—16.07 | 16.35—17.41 | 30 { 15.24—15.40 | 18.05—18.57 50 2.12 ’ 9.19 | 16.21 1.52
7 !5.3 —3 | 43—24 | 175—28 | 08.54—09.17 | 09.50—10.49 ‘ 30 ‘ 08.36—08.52 | 11.10—12.05 50 ! 2.09 | 9.18 | 16.22 1.53
8 |5.4 —4 | 43—50 | 175—50 | 20.38—21.01 | 21.06—22.13 ‘ 25 | 20.20—20.36 | 22.35—23.40 ! 50 ‘ 2.06 l 9.17 | 16.23 1.55
9 5.5 —6 | 43—56 | 175—56 — — ‘ = ‘ 16.32—16.49 | 02.34—03.29 1 50 ! 2.01Y 9.16 | 16.16 2 1.56
10 5.6 —7 | 44—47 | 176—00 | 15.27—15.47 | 16.21—17.25 | 30 J‘ 15.07—15.25 | 04.15—05.17 ‘ 50 | 1.58%®  9.16 | 16.27 ¥ 1.59
11 5.7 —7 | 44—47 | 176—00 | 01.45—02.06 | 02.39—03. 46 30 | — — -— i 1.58 9.16 | 16.28 | 1.59
12 5.9 —9 | 44—02 | 170—02 | 01.40—02. 22 | 02.52—05.03 60 | — — — { 2.22 9.40 | 16.52 1.57
13 5.10—10| 44—33 | 170—16 | 09.06—09.26 | 09.55—10.55 30 1 08.48—09.03 | 11.10—12.01 50 | 2.19 9.39 | 16.53 2.01
14 5.11—11| 44—03 | 170—00 | 02.14—02.34 | 03.03—04.09 30 J 01.55—02.13 | 04.38—05.33 50 2.18 9.40 | 16.56 2.02
15 5.12—12| 43—58 | 170—20 | 01.40—02.03 | 02.36—03. 36 30 ‘ 01.21—01.38 | 04.07—05.00 50 2.17 9.39 | 17.03 2.07
16 5.14—14| 43—47 | 170—12 | 16.05—16.26 | 17.00—18.00 30 “ 15.47—16.03 | 18.22—19.15 50 2.15 9.39 | 16.57 2.03
17—1 |5.17—17| 43—00 | 164—56 | 00.38—00.53 | 00.57—01.39 20 ‘ = — — 2.35 10.00 | 17.18 2.01
17—2 |5.17—17| 43—00 | 164—56 | 01.42—01.56 | 02.00—02. 44 20 | —— — T 2.35 10.00 | 17.18 2.01
173 ‘5.17—17 43—00 | 164—56 | 02.45—03.00 | 03.03—03.45 | 20 4 . === i 2.35 10.00 | 17.18 2.01
18—1 5.18—18| 43—10 | 165—05 | 01.16—01.32 | 01.36—02.13 20 | —— | — i = 2.34 10.00 | 17.19 2.03
18—2 |5.18—18| 43—10 | 165—05 | 02.15—02.29 | 02.36—03.15 20 | = I S A 2.34 10.00 | 17.19 2.03
18—3 |5.18—18| 43—10 | 165—05 | 03.16—03.30 ]\ 03.34—04. 26 20 f —— — ! o 2.34 10.00 | 17.19 2.03
19—1 |5.19—19| 43—02 | 164—59 | 15.41—15.56 J 15.57—16.33 | 20 [ = S ' & 2.33 10.00 | 17.20 2.02
19—2 |5.19—19] 43—02 | 164—59 | 16.37—16.53 | 16.55—17.35 20 ’ —_ —— ‘I = 2.33 10.00 | 17.20 2.02
19—3 15.19—19| 43—02 | 164—59 | 17.37—17.51 ; 17.55—18.36 20 | = = — 2.33 10.00 | 17.20 2.02
20—1 15.20—20| 43—02 | 165—02 | 16.22—16.36 1 16.39—17.10 20 | —— e } = 2.32 10.00 | 17.21 2.03
20—2 |5.20—20| 43—02 | 165—02 | 17.11—17.25 | 17.29—18.07 20 | i S = 2.32 10.00 | 17.21 2.03
21 5.21—21| 43—01 | 165—07 | 02.05—02.24 | 02.58—03.52 30 l —— —— [ = 2,31 10.00 | 17.23 2.06
22 5.22—22| 43—01 | 165—08 | 16.11—16.31 1 17.12—18.15 30 | 15.55—16.10 | 18.48—19.42 | 50 2.30 10.00 | 17.24 2.07
23 5.23—24| 43—01 | 165—03 | 01.00—01.20 l 01.50—02.50 | 30 ‘ 16.03—16.20 | 03.10—04. 11 ! 50 2.29 5’1 10.00 | 17.25 5)§ 2.08 B
* 1) May 6, 2) May 5, 3) May 7, 4) May 6, 5) May 24, 6) May 23
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Table 2. Salmon catches and fishing styles by the Wakashio-Maru in April and May 1969.

1
St Long line Non-mesh-selective gillnet No. of hours at fishing duration e 8
s Ng(;a(r)f Salmon catches Ngoéa([’f Salmon catches Longline Gillnet DS g

(Hachi)|Sock. |Chum| Pink | Coho |Chin. |Total| (Tan) |Sock. | Chum| Pink |Coho | Chin. [Total| Set |Wait|Haul| Set |Wait|/Haul i

1 80 0 0 15 0 1 16 — = — . = == — | .54| .43 |2.40) —| —| — |MLL

2 80 0 19 402 0 3 424 — =— — — — — — | 54| .4813. 11| — | —| — | MLL

3 60 0 25 92 0 0 117 — — — —= = — — || .42 43 |2.18] —| —| — | MLL

4 60 0 3 131 3 0 19| — - =-|=-|-|—-1|—-|.42]|.50|2.87) — | —| — |MLL

5 30 0 17 24 12 0 53 50 0 3 1 1 0 5 |.19].33]1.03| .19 2.37| .55| MLL & MGN
6 30 0 8 12 9 0 29 50 0 B 9 3 0 13 | .25] .28 |1.06| .16| 2.15| .52| ELL & EGN

7 30 0 0 0 2 1 3 50 0 0 0 0 0 0 |.23].33| .59|.16| 2.18| .55| DLL & DGN
8 25 0 0 0 0 0 0 50 0 0 1 2 0 13 23| .04 {1.08| .16| 1.59{1.05| NLL & NGN
9 = = — =] = — s 50 1 4 13 47 1 66 — | — | —|.17| 9.45| .54 OGN

10 30 0 25 35 1 0 61 50 0 10 20 i 0 31 |.20|.34{1.04| .18 12.501.02|ELL & OGN

11 30 0 22 34 1 0 57 == = — — — = — |.21]:831L07, —| —| = |MLL

12 60 16 30 74 0 3 123 -— — = = = — = | .421 30120 — | — | — | MLL j

13 30 0 0 0 0 0 0 50 1 0 0 0 0 1 |.20(.29|1.00|.15|3.07| .51| DLL & DGN o

14 30 4 2 14 0 0 20 50 1 1 1 0 0 3 |.20|.29 |1.06| .18 2.25/ .55| MLL & MGN

15 30 0 6 17 0 0 23 50 3 1 5 0 0 9 |.23].33|1.00| .17| 2.29| .53| MLL & MGN

16 30 0 3 9 0 0 12 50 0 3 23 0 1 27 |.21].3411.00| .16 2.19] .53| ELL & EGN )

17—1 20 0 0 1 0 0 1 — — . — = — — |.15| .04 | .42 — | — | — | SMLL No.1

17—2| 20 0 5 31 0 0 36| — — | == =1—=1|—=1.14].04| .44 —| —| — | SMLLNo.2 ®

17—3 20 0 0 20 0 0 20 — — — — — — — |.15{.03| .42 —| — | — | SMLL No.3

18—1 20 0 i 0 0 0 1 o = — — — — — |.16].04| .39| —| — | — | SMLL No.1 %

18—2 20 0 3 23 0 0 26 == = == — — = — |.14].07| .39 — | — | — | SMLL No.2

18—3 20 0 1 0 0 0 1 — = = == = = — |.14| .04 | .42 —| —| — | SMLL No.3

19—1 20 0 1 2 0 1 4 — = — . . — — |.15/.01| .36| —| —| — | SELL No.1

19—2 20 0 . 10 0 0 71 = — — — — == — |.16].02| .40 — | —| — | SELL No.2

19—3 20 0 0 0 0 0 0 — — — — — — — |.14| .04 | .41l — | —| — | SELL No.3

20—1 20 0 0 5 0 0 5 — — — — — — — |.14(.03| .31} — | —| — | SELL No.1

20—2 20 0 0 1 0 0 il = = = == — e — | .14 .04| .38 — | — — | SELL No.2

21 30 0 8 67 0 0 75 == = — = g= — — |.21|.34| .54/ —| —| — |MLL

22 30 0 6 44 0 2 52 50 0 5 25 0 0 30 |.20| .41 (1.03| .15 2.38] .54| ELL & EGN

23 30 0 4 20 0 0 24 50 0 5 57 0 0 62 |.20| .30 {1.00| .17 |10.50{1.01| LLL & OGN

* ML L---Longline fishing in the morning. MG N---Gillnet fishing in the morning.
E L L---Longline fishing in the evening. E G N---Gillnet fishing in the evening.
DL L--Longline fishing in the day-time. D G N---Gillnet fishing in the day-time.
NL L--Longline fishing in the night-time. NG N---Gillnet fishing in the night-time.

SML L---Successive short-termed longline fishing in the morning.
S EL L:--Successive short-termed longline fishing in the evening.
O G N---Ordinary fishing style by gillnets.
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Fig. 1. Fishing stations and fishing styles by the Wakashio Maru in April
and May 1969.
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at different times of day.
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Table 3. Estimates of effective longline fishing effort and comparison of CPUE ratio

at te same location between before and after revision of fishing effort.

261

Ratio of morning

Ratio of morning

. * o1 s | . 5
St. Location Date | Fishing Salmon F;:f};ﬁg CPUE ]isf;;ztiieed Revised operations and evening
. : Revised Revise
No. |pat. (N) |Long. (E) style | catches | (pr) piy effort | CFUE | CPUE e CPUE bt
5 | 43—20 175—10 5.1 MLL 53 30 177 23.1 2.29 -
100 : 55 100 : 42
6 43—23 175—13 5.1 ) i L 29 30 0.97 30.0 ‘\ 0.97 a
10 44—47 176—00 5.6 E-LL 61 30 2.03 26.5 2.30 -
100 : 107 100 : 71 5t
11 44—47 176—00 5.7 MLL 57 30 1.90 17.5 3.26 s e
12 44—02 170—02 5.9 MLL 123 60 2.05 54.5 2.26 >
:' 100 : 33 ] 100 : 100 -
14 44—03 170—00 5.11 MLL 20 30 0.67 8.9 2.25 '
15 43—58 170—20 5.12 MLL 23 30 0.77 30.0 0. 77 o
J 100 : 52 100 : 55
16 43—47 170—12 5.14 ELL 12 30 0.40 28.8 0.42
|
21 43—01 165—07 5.21 MLL 75 30 2.50 28.4 \ 2.64
i 100 : 69 100 : 81
22 43—01 165—08 | 5.22 ELL 52 30 1.73 242 | 2.15 100 : 32 100 : 87
|
23 43—01 165—03 5.24 MLL 24 30 0.80 10.5 2.29

* ML L---Longline fishing in the morniug

ELL--Longline fishing in the evening
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