












































sea (Table 7). Most of these fish were chum salmon (809), however, sockeye (23),
coho (21), steelhead (13), chinook (10), and pink salmon (8) were also tagged and

released.

Archival Tagging

A subset of the disk-tagged fish was released with an externally attached
temperature tag. Twelve large steelhead, ranging in fork length from 549 mm to 710
mm were released in the central North Pacific Ocean with temperature tags (Table 9).
Twenty-three chum salmon, ranging in ocean age from 3 to 5, were released in the
central Bering Sea with temperature tags. These chum salmon had patterns on their
scales similar to the scale patterns of Japanese chum salmon.

Another subset of the disk-tagged chum salmon released with an internally
inserted archival tag (Table 10). Twenty five chum salmon, ocean age 3 and 4, were
released in the Bering Sea. These chum salmon also had patterns on their scales

similar to the scale patterns of Japanese chum salmon.

Dummy Archival-Tag Tank Experiments

Seven coho, six sockeye, and four chum salmon were tagged with a dummy
tag, similar in design to the archival tag, and kept in a large tank on the rear deck
(Table 11). One coho salmon, in which no incision was made and no dummy tag was
inserted, was used as a blank test (disk tag number=MM1068). Another coho salmon,
in which an incision was made but no dummy tag was inserted, was also used as a
blank test (MM1069). All salmon, including the blank tests, died within 16 days
(Table 11). Fifteen fish (79%) died within 5 days. Dissection of the abdominal
cavity revealed that the membrane covering the internal organs was seriously damaged
by insertion of the dummy tag. Salmon that survived for more than 6 days were
covered with fungus when they died. = The parts of the fish’s body that were held (with
hands) during the insertion of the tag were seriously damaged by fungus, and the skin
and muscle that were stitched together during the operation had not healed together
and were damaged by fungus. We think that the poor environment within the tank
caused serious stress on the fish and reduced their viability due to cramped conditions,
the ship’s rolling, and other unknown conditions. Handling the fish may have
damaged their protective slime, providing an opportunity for fungal infection.
Results of this experiment suggest that we should reduce the physical handling and

touching of the fish when tagging.
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Other Sampling and Research

Tissue samples were collected from 800 chum salmon (168 from the North
Pacific and 632 from the Bering Sea) for stock identification by gel electrophoresis.
Most of the fish were obtained from gillnet catches, but some chum salmon caught by
longline were used to supplement sample sizes. These samples were stored frozen
and sent to Dr. Shigehiko. Urawa of the National Salmon Resources Center (FAJ),
Sapporo, for analysis.

A total of 86 Dolly Varden was caught and sampled (Table 7). Tissue
samples were distributed to char scientists at Hokkaido University, Sapporo, Japan, and
the Freshwater Institute, Winnipeg, Canada, for morphometric, maturity, and genetics

analysis.
Recommendations for Future Research

1. Balances used to measure light-weight items like small gonads (<10 g) did not
appear to be very precise. We recommend that a scale that is accurate, suitable for
use on deck, and capable of weighing samples quickly be sought as an
improvement for future data collection.

2. We recommend that future studies include a gear comparison of the fishing
efficiencies of the mid-water traw!l and the surface gillnet. Both types of fishing
gear offer their own set of advantages (Mackas et al., 1997). It would be valuable
to intercalibrate these gear because the gillnet has been used for many years in the
summertime and the trawl has been used successfully in wintertime surveys
(Nagasawa et al., 1994; Ueno et al., 1997).
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there were 77 transit stations located between fishing stations and enroute to and returning from the fishing area.

In addition,
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vertical profile is temperature (°C, upper) and salinity (psu, lower).
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Figure 8-1. Fork length frequency histograms are shown by species, ocean age, and the sampling area. Frequencies
are calculated from resampled biological data of fish caught by research-mesh gillnet (C-gear) and longline (B-gear).
The sampling area of the North Pacific includes 39° 00N to 51° 30'N latitude in the vicinity of 180° longitude
(Stations 1-14) and the Bering Sea includes 52° 30N to 58° 30N at 179° 30°'W and 57° 30'N to 56° 30'N latitude
between 177" 30°W and 177° 30°E longitude (stations 15-28).
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Figure 9-1. Ovary weight frequency histograms are shown by species, ocean age, and the sampling area.
Frequencies are calculated from resampled bioclogical data of females caught by research-mesh gillnet (C-

gear) and longline (B-gear). The sampling area of the North Pacific includes 39" 00N to 51° 30'N latitude in

the vicinity of 180° longitude (Stations 1-14) and the Bering Sea area includes 52° 30'N to 58" 30N at

179° 30W and 57° 30N to 56° 30N latitude between 177° 30'W and 177° 30'E longitude (stations 15-28).
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Table 1. Brief description of the size and capabilities of the R/V Wakatake-maru.

Items Description

Ship name Wakatake-maru

Call letters JLOV \

Home port Hakodate, Hokkaido, Japan

Owner ‘ Hokkaido Training Vessel Management Bureau,
Hokkaido Board of Education, The Prefectural
Government of Hokkaido

Ship type Training vessel for high school students,

Gross tons and length
Cruising speed
Full complement

Combination; gillnetter, longliner

666 tons and 56m

13.0 knots

74 persons(27 crew, 3 teachers, 40 students, 4
researchers)

Table 2. Schedule for the salmon research cruise of the R/V Wakatake maru, summer,

1998.

Date Items

June 9 Ship research materials and instruments to the vessel

June 10 Depart from Hakodate, Japan

June 12 Begin oceanographic observation and sampling

June 17 Begin fishing operations along the south to north transect in
the North Pacific Ocean (180° longitude)

June 29 Enter the U.S. 200-mile zone

July 3 Enter the Bering Sea

July 6 Leave the U.S. 200-mile zone

July 9 Complete fishing operations along the south to north transect
(180° longitude)

July 10 Begin fishing operations along the east to west transect in the
international waters of the Bering Sea

July 17 Complete all fishing operations

July 22 Complete oceanographic observation and sampling

July 24 Return to Hakodate, Japan

July 25 Remove samples, materials, and research instruments from

the vessel
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Table 3-1. List of the resarch items at each reserarch station.

NO ST DATE LAT LONG XBT {XCTD |CTD |Primary Norpac {Larval |Gill |Long |Remarks
production Net net [line
Calibration of the
11F1 98] 6 12{ 40l o] 150f olg (O O O flowmeter
2|F2 98] 6 121 40] o] 1511 olE |O
3|F3 98| 6 12] 40f o] 152 o[E IO
4|F4 98] 6 12[ 40{ ol 183] olE O
5|F5 98] 6 12] 40f o] 154 olE [O
61F6 98] 6 13] 40f of 1851 olE 1O O O
i 98{ 6 13] 40] o] 156] ol 1O
8{F8 98] 6 13] 40] o] 1571 ol O
5|F9 98] 6 13] 40} o} 158] olE |O
10{F10 98] 6 13) 40| ol 159] olE [O
11]F11 98] 6 13] 40| ol 180 OIE [O 0O O
12|F12 98| 6 14] 40| o] 161] o[ |O
13|F13 98l 6 14| 40] o] 162] olE O
14]F14 98] 6 14] 40] of 183 olE O
15|F15 98] 6 14 40} o] 164 OlE 1O
16]F16 98] 6 14] 40l of 165] O|E IO @)
17|F17 98] 6 14] 40f o] 1e6] olE |O
18]F18 98] 6 15 40] o] 167 o|E [O
19|F19 98{ 6 151 40| of 1681 ol 1O
20{F20 98] 6 15 40l o] 169 oO[E O
21]F21 98] 6 15] 40| o] 170l ol O O
22|F22 98] 6 15] 40 o] 1711 olE [O
23[F23 98] 6 15] 40} o] 172] o[k [O
24|F24 98] 6 18] 40] ol 173] o |O
251F25 98| 6 16] 40 of 174 olE |O
26{F26 98] 6 16] 40} o] 1731 olE O ©
271F27 98] 6 16] 40] of 176! ofE |O
28{F28 98] 6 161 39 45| 1771 Oo[E O
29{F29 98] 6 16| 39 30l 178] O|E |O
30{F30 98] 6 171 39] 15/ 179 oOfE O
31[ST1 98] 6 17] 39l o] 180 OlE |O O O @) @) o 10
32[F31 98| 6 18] 39| 30[ 180l olE 0O
33{ST2 98] 6 18] 40} of 180 oO|E 0O lo [e) O O 10
34/F32 98] 6 19] 40] 30| 180] O|E O
35{ST3 98] 6] 20f 41| o] 180] OIE O 10 O O O {0
36/F33 98] 6] 21] 41f 30| 180] O|E O
37|ST4 98] 6] 21} 42| 0] 180] OJE O 10 O @) O 10
38|F34 o8] 6] 22| 42] 30| 180] oO|E O
39{ST5 98] 6] 22f 43] o] 180] O[E O 10 O O O 10
40[F35 98] 6f 23] 43} 30] 180] olE O
411ST6 981 6 24} 44| o} 180] OolE O 10 @) O (ON (O]
42[F36 98] 6] 25| 44 30| 180] O|E O
43[ST7 98] 6] 25| 45| o] 180] olE O O O O O 10
44|F37 98] 6} 26| 45/ 30] 180} oOlE O
45]ST8 98] 6] 26| 46] o 180! OlE O 1o O o Q_ 10
461738 98] 6] 27 46| 30| 180} olE [e)
47I8T9 98] 6| 271 47] ol 180] OlE O 10 O O o 0O
48[ST10 98l 6| 28] 47] 30| 180] O|E O 1O O O O 10
491F39 98f 6] 20 48] o] 179 30{w [@)
50{ST11 98] 6l 29| 48] 301 179 30|W O 1O O O O
51{F40 98] 6] 30] 49] of 179] 30jwW O
52{ST12 98] 6] 300 49] 30] 179 30w O 10 O O O
53{F41 98] 7 1 s50] of 179 30lw O
54/8T13 98| 7 11 501 30l 179] 3olw O 10 O ] @]
55/F42 98] 7 ol 511 of 179] 30lw O
561ST14 98] 17 2] 51 30l 179] 3s0|w O 10 O O O
57/F43 98] 7 3] 521 of 179] 30|W O
58{ST15 98] 7 3l 52 30| 179] 30{W O 10 O Q @)
591F44 98] 7 4] 53] of 179] 30|w O
60/ST16 98| 7 4] 53] 30] 179] 30]w O 1O O @) 9)
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Table 3-2. Continued.

NO ST DATE LAT LONG XBT [XCTD CTD |{Primary Norpac jLarval [Gill {Long |Remarks
production Net net |line

611F45 981 7 51 847 0] 1791 30|W (@)
62{ST17 98] 7 51 B4f 301 179 30IW o [e) O O @)
63|1F46 981 7 6] 551 0O 179] 30|W @)
64]ST18 98f 7 61 551 301 1791 30|W ol o] O O e (e]
65]ST47 a8} 7 71 56] Of 179] 30|wW O
66]F19 98] 7 71 56| 30| 179] 30|W o 10 e 0] (ORI (©]
67{ST48 981 7 8] 571 Of 179] 30|W @]
68{ST20 981 7 8] B7] 30 179] 30]w O 10 O O (el e]
69{F49 981 7 9] B58f 0Of 179! 30{wW O
70{ST21 98] 7 9] 58f 30 179] 30|wW O 10 @] O O 10
71{ST22 98] 7 10} 57] 30] 178} 30|W O O O O 1O
72]ST23 981 17 11| 571 30] 177] 30]|W @] @) O O 10
73]ST24 981 7 121 56] 30} 177] 30IW @] O @] O JO
74|ST25 98] 7 13] 56 30] 178] 30{W @) @) O o (o]
75{8T26 98] 7 14] 56] 30] 179} 30]E @) O O O 10
76{ST27 98] 7 15] 56] 30] 178] 30|E O O O (ol [0)]
77|ST28 98f 7 16] 66] 30] 177] 30]E O O @] o 10
78{F50 98] 7 171 B6] 30f 1771 OIE @]
T9{F51 98] 7 171 56{ Of 176] OJE O
80|F52 a8l 7 17f 58] 301 1751 OJE Q o
81|F53 98] 7 17] 55] 0] 174] OJE (@]
82|F54 98 7 18] b4} 301 173] O|E O
83{F55 98 7 18] 54} 0] 172| O|E Q
84{F56 98F 7 18] 53] 30] 171] O|E O
85({F57 98] 7 18] 53] 0] 170] OJE @] O
86]F58 98 7 18] 52| 20] 168] O|E O
87|F59 98] 7 18] 51] 40] 168] OIE O
88{F60 98] 7 19} 51} 10} 1671 O|E O
89|F61 98] 7 19] 50] 40] 166] OJE O
90]|F62 981 7 19] 50| 0] 165] Ol|E O Q
91|F63 981 7 19] 49] 20] 164 O|E O
92{F64 98] 7 19] 48] 40] 163] O|E O
93|F65 98 7 19] 48] 0] 162] O|E O
94|F66 981 7 20] 47] 30] 161} OJE O
95{F67 98 7 20f 46] 50{ 160] OIE O Q O
96{F68 98 7 20] 46] 10| 159] OJE O
97]F69 98] 7 20] 45] 30] 158] OIE O
981F70 98] 7 20f 44f{ 50{ 157 OIE O
99{F71 98| 7 21] 44] 10] 156] OJE O

100{F72 98] 7 21} 43] 30] 155] OIE O @] O

101}F73 98f 7 21f 42] 50{ 154/ OJE O

102{F74 98l 7 21] 42] 10| 153] OJE Q

103{F75 o8] 7 221 41] 20f 152] OJE O

104|F76 98F 7 22| 40| 40{ 151} OJE O

105{F77 98] 7 22] 40f o0l 150] OJE O @] O
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Table 4. Research gear and methods used for collection of data on physical

oceanography.
Gear Purpose Specifications Comments
Conductivity, Collect temperature | Seabird CTD 911+ | 0-1,000 m, collected
temperature, and and salinity databy | Made by the at all fishing

depth sensor

depth

Seabird Co. LTD.,

stations, and other

(CTD) U.S. stations at 5
longitude intervals
Expendable Bathy- | Collect temperature | XBT Model T-7 0-760 m, collected
Thermograph data by depth Tsurumi-Seiki Co. | at transit stations
(XBT) LTD. Yokohama, along the 40-00N
Japan latitude transect
Expendable Collect temperature | XCTD 0-1000 m, collected
conductivity- and salinity data by | Tsurumi-Seiki Co. | between fishing
temperature-depth | depth LTD. Yokohama, stations and along
probe (XCTD) Japan the oblique transect
f returning to Japan
Table 5. Research gear and methods used for sampling macro-zooplankton.
Gear Purpose Specifications Comments
Remodeled Norpac | Estimate biomass Mesh size 0.335 Collect at all fishing
Net and identification of | mm; Vertical tow stations; and other
macro-zooplankton | from 150m to the stations at 5°
in the epipelagic surface longitude intervals
zone (0-150m)

Fish Larval Net Collect fish larvae Mesh size 2.0 mm, | Collect at all fishing
and large macro- Horizontal tow at stations

zooplankton
(salmon prey)

the surface, ship’s
speed is 2 knots,
tow duration is 10
minutes
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Table 6. Research gear and methods used for sampling salmon.

Gear Purpose Specifications Comments
C-gear Collect salmon and | Length: approx. 50 m | Set 16:00 (Local
other large pelagic | Depth: approx. 7.5 m | time) and hauled
organisms Mesh sizes (mm): 04:00 at surface.
48/55/63/72/82/93/105 | Placed in the
/121/138/157,each 3 | center of 2
tans, total 30 tans portions of A-
gear
Gillnet F-gear Collect juvenile Length: approx. 25 m | Placed on one
salmon and other Depth: approx. 7.5 m | side of A-gear
small pelagic Mesh size(mm): 29/37
organisms each ltan, total 2 tans
A-gear | Extend the C-gear | Length: approx. 50 m | Placed at both
in the water so that | Depth: approx. 7.5 m | sides of the C-
the C-gear doesn’t | Mesh size: 115mm, 17 | gear
curl in on itself over | tans
the fishing period.

Longline (B-gear)

Collect live salmon
and other large
pelagic fish species

Length: 111 mm, 49
hooks, 30 hachi,
depth: approximately
surface to 2 m.

Bait: salted Japanese
anchovy

Set 30 minutes
before sunset and
hauled 30
minutes after
sunset. Live
salmonids were
tagged and
released.
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Table 7-1. Salmonids, other fishes, and squid catches during the summer salmon research cruise of the Wakatake maru, 1998, are shown for each station by gear. Location, sea water temperature (°C), and
salinity (psu) at the surface (2-5 m) and at 100 m are listed. Catch by surface longline (B-gear), salmon research-mesh gillnet (C-gear; meshes=48, 55, 63, 72, 82, 93, 106, 121, 138, and 157 mm), saury research-mesh

gillnet (F-gear; meshe=29 and 37 mmy), and commercial-mesh gillnet (A-gear; mesh=115 mm), and the number of fish tagged with disk tags (some fish also carry an archival tag or temperature tag) and released are
listed for each station.

Secchi ] ] Masu_ | Total | Neon Pacific Atka
Depth | Temperature Salinity Sock- Chi- | Steel- | Dolly Sal- Sal- | Flying | Other | Pom- | Pacific | Lancet | Dagger Mac- | Walleye | Other
Sta| Date | Location | (m) | Surface | 100 m| Surface [ 100 m| Gear eye | Chum | Pink | Coho | nook | head | Varden | mon | monids | Squid | Squids | fret Saury | Fish | Tooth | Sharks | kerel | Pollock | Fishes
1 1980617] 39,00N 12] 1438} 11.46] 34.23] 34.31 B 0! 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0
180.00 C 0 0 0 0 0 0 0 0 0 54 0 58 0 0 0 0 0 0 0
F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 66 0 1 0 0 0 1 0 0 0
Total 0 0 0 0 0 0 0 0 0 121 Q 60 0 0 0 1 0 0 0
Released 0 0 0 0 0 0 1] 0 0
2 19806181 40,00'N 10 15.16f 11.49 34.28] 34.32 B 0 0 0 0 0 0 0 0 0 0 0 45 0 0 0 2 0 0 0
180,00’ C 0 0 0 0 0 0 0 0 0 72 0 64 0 0 0 0 0 0 3
F 0 0 0 0 0 0 0 0 0 Q0 Q 0 84 [¢] 0 0 [} 0! 0
A 0 0 0 0 0 0 0 0 0 74 0 33 0 0 0 1 0 0 1
Total ] 0 0 0 0 0 0 0 0 146 0 142 84 0 0 3 0 0 4
Released 0 0 0 0 0 0 0 0 0
3 |980620] 41,00N 13 11.98] 7.86 33.63] 33.81 B 0 0 0 0 [} 0 [¢] 0 (4 0 0 5 0 QO 0 0 0 0 0
180,00 C 0 0 0 0 0 0 0 0 0 2 10 13 0 4] 0 2 0 0 0
F 0 0 0 0 0 0 0 0 0 0 0 0 143 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 5 1 1 0 0 0 1 0 0 0
Total 0 0 0 0 0 0 0 0 0 7 11 19 143} 0 0 3 [¢] 0 0
Released 0 0 0 0 1] 0 0 0 0
4 19806211 42,00N 17 9.771 7.38] 33.34] 33.58 B 0 i 0 1 0 0 0 0 2 0 1 130 0 0 0 0 0 0 0
180,00° C 0 0 0 4 0 0 0 0 4 4 5 43 1 0 0 0 0 0 0
F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 14 0 1 0 0 15 13 0 29 0 0 0 0 0 0 1
Total 0 1 0 19 0 1 0 0 21 17 6 202 1 0 0 0 0 0 1
Released 0 0 0 0 0 0 0 0 0
5 [980622] 43,00N 20 9.12] 6.42] 33.28] 3338 B [o] 15 2 14 0 0 0 0 31 0 0 27 0 0 0 0 0 0 0
180,00 C 0 4 4 14 0 2 0 0 24 0 12 15 0 0 0 2 0 0 0
F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 1 0 32 0 1 0 0 34 0 0 7 0 0 0 0 0 0 0
Total 0 20 6 60 0 3 0 0 89 0 12 49 0 0 0 2 4] 0 0
Released 0 10 1 4 0 0 0 0 15
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Table 7-2. Continued.

Secchi ] ] Masu | Total | Neon Pacific Atka
Depth | Temperature Salinity Sock- Chi- | Steel- | Dolly Sal- Sal- | Flying | Other | Pom- { Pacific | Lancet | Dagger Mac- | Walleye | Other
Sta| Date | Location | (m) | Surface | 100 m| Surface {100 m| Gear eye | Chum | Pink | Coho | nook | head | Varden mon_ | monids | Squid | Squids | fret Saury Fish | Tooth | Sharks | kerel | Poliock 1 Fishes
6* 19806241 44,00N 14 8.12] 6.08] 33.11} 33.23 B 0 3 1 4 0 0 0 0 8 0 0 4] Q 0 0 Y 0 0 0
180,00 C 0 0 0 12 0 2 0 [ 14 4] 2 0 0 0 0 0 0 0 0
F 0 of © 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 21 0 1 0 0 28 0 0 0 0 0 Y 1 0 0 0
Total 0 3 1 43 0 3 0 0 50 0 2 o 0 Q 0 1 0 0 0
Released 0 1 i 1 0 0 0 0 3 )
7 1980625] 45.00N 14 7.881 624 3329 3334 B 0 26 2 11 0 4 0 0 43 0 1 0 0 0 0 0 0 0 o
180,00 C 0 30 1 81 0 3 0 0 115 0 12 0 0 0 0 2 0 0 0
F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1) 0 0 0
A 0 1 21 116 0 3 4 0 122 4] 0 0 0 0 0 3 0 0 0
Total 0 57 5] 208 0 10 0 0 280 0 13 0 0 0 0 5 0 [ 0
Released 0 10 1 1 0 2 0 0 14
8 9806261 46,00'N 19 7.25] 4931 33.08] 33.23 B 1 24 2 27 0 2 0 0 56 0 O 0 0 0 0 O 0 0 0
180,00° C 2 0 1 33 1 5 0 1 43 0 21 0 0 0 4] O 0 0 0
F 0 0 [¢] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 2 2 3 99 2 6 O 0 114 0 0 0 O 0 0 0 O 4] 0
Total 5 26 6] 159 3 13 0 1 213 0 21 0 0 0 G 0 4] Y 0
Released 0 9 1 13 0 1 0 0 24
9 1980627] 47,00N 15 6.67] 3.61 32.94] 33.00 B 6 i35 4 2 0 4 0 0 27 0 1 0 0 0 0 0 0 0 0
180,00° C 9 25 [¢] 29 2 3 0 0 68 0 9 0 0 0 0 0 4 0 0
F 0 0 0 [ 0 0 0 0 0 0 O 0 0 0 0 0 0 [ 0
A 1 4 2 42 6 16 0 0 71 0 0 0 0 0 4 0 0 0 0
Total 16 44 2 73 8 23 0 0 166 0 10 0 0 0 0 0 0 0 0
Released 3 8 0 0 0 3 0 o] 14
10 19806281 47.30N 11 6511 3.74]  32.94] 33.01 B 8 24 1 7 1 9 0 0 50 0 0 0 0 1) 0 0 0 0 0
180,00 C 7 15 2 20 4 12 0 0 60 0 2 O 0 0 0 4] 0 0 0
F 0 Y 0 0 0 0 0 0 0 4] 0 0 0 0 [s; 0 0 0 0
A 1 10 5 20 5 9 0 0 50 0 0 O 0 1 0 O 0 0] 0
Total 16 49 8 47 10 30 0 [ 160 0 2 0 0 1 0 0 0 0 0
Released 5 10 0 2 0 6 0 0 23
1119806291 48,30N 15 6.50] 3.661 32.93] 32.96 B 4 26 2 0 4 0 0 0 36 O 0] 0 O 0 0 0 0 0 0
179,30W Released 0 10 0 0 1 0 Y 0 11
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Table 7-3. Continued.

Secchi 1 [ Masu | Total | Neon Pacific Atka

Depth | Temperature Salinity Sock- | Chi- | Steel- | Dolly Sal- Sal- | Flying | Other | Pom- | Pacific | Lancet | Dagger Mac- | Walleye | Other

Sta| Date | Location (m) | Surface | 100 m] Surface | 100 m|  Gear eye | Chum | Pink | Coho | nook | head | Varden mon__| monids | Squid | Squids | fret Saury Fish | Tooth | Sharks | kerel | Pollock | Fishes

12 19806301 49.30N 17 6911 348] 32.68] 3298 B 8 9 4 4 0 1 0 [ 26 0 0 0 0 0 0 0 0f 0 0
179, 30'W Released 2 6 0 0 [ 1 0 0 9

13 19807011 50.30N 12 7.45{ 3.46] 3245] 32.96 B 4 11 0 0 1 0 0 0 16 0 0 0 0 0 0 0 0 0 0
179,30'W Released 2 3 0 0 0 0 0 0 5

14 1980702 51,30'N i2 7.00i. 4.54] 32.611 33.21 B i 23] 0 0 0 0 0 0 241 0 0 0 0 0 0 0 1 0 [
179,30'W Released 1 8 0 0 0 0 0 0 9

15 19807031  52.30'N 9 7.10] 4177 33.08] 33.22 B 2 34 1 0 0 0 0 0 37 0 0 0 0 0 0 0 1 0 0
179.30'W Released 1 24 1 0 0 0 0 0 26

16 1980704] 53,30'N 14] 5.66f 2.08] 33.02] 33.07 B 0 107 0 0 0 0 0 0 107 0 4] 0 0 0 0 0 0 Q 0
179,30W Released 0 52 0 0 0 0 0 0 52

17 19807051 54,30'N 11 6.64{ 2731 33.00{ 33.05 B 2 101 0 0 1 0 0 0 104 0 0 0 0 0 0 0 0 2 0
179,30'W Released 1 57 0 0 0 0 0 0 58

18 1980706 55.30N i3 6121 2631 31.86; 33.07 B 1 141 1 0 0 0 0 0 143 0 0 0 0 0 of 0 0 i 0

179, 30W C 41 177 6 1 0 0 0 0 225 0 4 0 0 0 0 0 1 [ 0

F 0 0 0 0 0] 0 0 0 0 0 [ O 0 0 0 0 0 0 0

A 14 181 1 0 0 0 0 0 196 0 0 0 0 0 0 0 0 i 0

Total 56 499 8 1 0 0 0 0 564 0 4 0 0 0 0 0 1 2 0
Released 1 67 0 0 0 0 0 0 68

1919807071 56,30'N 6 6.87] 2.42F 32.89) 3306 B 3 117 I O 7 0 3 -0 131 0 0 0 0 0 0 00 1 0

179.30'W C 42 208 7 0 30 0 6 0 293 0 2 0 0 0 0 0 0 1] O

F 0 Y 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A 36 164 3 0 20 0 0 0] 223 1] 0 0 0 0 0 0 0 2 4]

Total 81 489 11 0 57 0 9 0 647 0 2 0 0 0 0 0 0 3 0
Released 0 57 1 0 1 0 0 0 59

20 1980708} 57.30'N 12 4471 2.881 31.69] 3302 B 0 335 0 0 0 0 1 0 336 0 0 0 0 0 Y 0 I 2 0

179.30'W C 9 271 8 0 2 4] 15 0 305]. 0 0 0 0 0 0 1 0 2 0

F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4] 0 0

A 7 363 0 0 0 0 8 0 378 G 0 0 0 0 0 0 0 4 0

Total 16 969 8 0 2 O 24 0 1019 0 0 0 0 0 0 1 i 8 0
Released 0 102 0 0 0 0 0 0 102
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Table 7-4. Continued.

Secchi l l Masu Total | Neon Pacific Atka
Depth | Temperature Salinity Sock- Chi- | Steel- | Dolly Sal- Sal- | Flying | Other | Pom- | Pacific { Lancet | Dagger Mac- | Walleye | Other
Sta] Date | Location | (m) | Surface |100 mj Surface {100 m| Gear eye | Chum | Pink | Coho | nook | head | Varden | mon | monids | Squid | Squids | fret Saury Fish | Tooth | Sharks | kerel | Pollock | Fishes
21 1980709] 58.30N 7 6.90] 2.55 30.49] 33.05 B [4 162 2 0 12 0 4 [4 180 0 0 0 0 0 0 0 0 1 0
179,30'W C 18 100 7 0] 143 0 24 0 292 0 0 0] . 0 0 0 0 0 6 4]
F 0 0 0 0 0 0 0 0 0 0 0 0 4 0 [4 0 0 0 0
A 6 210 6 1 53 0 6 0 282 0 QO 4 4] 0 4 0 0 10 0
Total 24] 4721 15 1 208 0 34 0 754 0 0 0 [ 0 0 [ 0 17 0
Released 0 62 ! [¢] 5 0 0 0 68
22 1980710} 57,30N 12 6.39] 2.75]  32.09] 33.00 B Y 202 0 0 3 0 4 0 209 0 0 0 0 0 0 0 [ 2 0
178.30W C 6 188 12 1 1 0 7 1] 215 0 0 0 0 0 0 0 0 1 4]
F 0 0 0 0 1] 4} [ 4 0 0 0 0 0 0 0 0 0 0 0
A 7 235 1 0 2 0 2 O 247 0 0 0 0 0 0 0 0 1 0
Total 13 625 13 1 6 0 13 0 671 0 0 0 4] 0 0 0 0 4 0
Released 0 80 0 0 0 0 0 0 80
23 1980711} 57.30N 11 6.931 298] 3252 3299 B 2 161 1 0 2 0 0 0 166 0 0 0 0 0 0 [ 0 0 0
177,30W C 3 126 8 0 10 0 1 0 148 0 0 0 0 0 0 0 0 3 0
F 0 0 0 0 0 0 [y 0 0 0 0 0 0O 0 4 0 0 0 0
A 12 291 4 0 6 0 2 O 315 0 0 0 0 0 0 0 0 3 0
Total 17 578 13 0 18 0 3 O 629 0 0 0 0 0 0 0 0 6 0
Released 1 59 0 0 0 0 0 0 60
24 1980712] 56,30N 12 7571 2.67] 32.67{ 32.97 B 3 185 0 0 2 0 0 0 190 0 0 0 0 0 0 0 0 0 0
177,30W C 61 272 6 0 21 0 1 0 361 0 0 0 0 0 0 0 0 2 0
F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4]
A 16 299 3 0 3 0 0 0 321 Y 0 0 0 0 0 0 0 1 Q
Total 80 756 9 0 26 0 1 0 872 0 0 0 [¢] 0 4 0 O 3 0
Released 0 58 4] 0 0 0 0 O 58
2519807131 56,30N 9 7.611 2471 32.77] 33.04 B 1 47 0 0 2 0 0 0 50 0 0 0 0 0 0 G 0 0 0
178.30W C 58 216 2 0 6 0 0 0 282 0 3 0 Y 0 0 0 0 0 0
F 0 4] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 31 149 4 0 6 O 1 0 191 0 0 0 0 Q 0 1 0 0 i
Total 90 412 6 0 14 0 1 0 523 0 3 0 0 0 0 1 O 0 i
Released 0 17 0 0 1 0 0 O 18
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Table 7-5. Continued.

Secchi | 1 [ Masu Total | Neon Pacific Atka

Depth | Temperature Salinity Sock- - Chi- | Steel- | Dolly Sal- Sal- | Flying { Other | Pom- | Pacific | Lancet | Dagger Mac- | Walleye | Other
Sta] Date | Location | (m) | Surface | 100 m{ Surface } 100 m{ Gear eye | Chum | Pink | Coho | nook | head | Varden mon | monids | Squid } Squids | fret Saury Fish |1 Tooth | Sharks | kerel | Pollock | Fishes
26 1980714] 56,30'N 10 7431 2.10]  32.73] 33.06 B 4 84 0 0 4 0 0 0 92 0 0 0 0 0 0 0 0 0 0
179,30 [ 60l 1731 4 of 21 0 0 of 258 0 4 0 0 0 o] 0 0 0 0
F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 25 76 4 1 13 0 0 0 119 0 0 0 0 0 0 0 0 0 [¢]
Total 89 333 3 1 38 0 0 0 469 0 4 0 0 0 0 0 0 0 0

Released 2 26 0 0 0 0 0 0 28
27 {980715] 56,30N 10 7.99] 2.02 32.90f 33.05 B 3 88 0 0 3 0 0 0 94 0 0 0 0 0 0 0 0 0 0
178.30E C 70 403 1 2 15 0 1 0 492 0 2 0 0 0 0 1 1 3 [
F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 28 93 0 0 13 0 0 0 134 0 0 0 0 0 0 0 0 1 0
Total 101 584 1 2 31 0 1 0 720 0 2 0 0 0 0 i i 4 [4]

Released 3 37 0 0 2 [¢] 0 0 42
28 1980716] 56,30'N 10 8.64] 1.85] 32.89f 33.07 B 7 122 1 0 0 0 0 0 130 0 0 0 0 0 o} 0 0 0 oF
177,30E C 47 172 1 0 1 0 0 0 221 0 1 0 0 0 of 0 0 0 0
F 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 O 0 0 0
A 13 73 0 0 1 0 0, 0 87 0 0 0 0 0 0 0 0 0 i
Total 67 367 2 0 2 0 0 0! 438 0 1 0 0 0 0 0 0 0 1

Released 1 36 1 0 0 0 0 0 38 |

TOTAL B 601 2063] 21 70 42 20 12 0f 2288 1 3 208 0 0 0 2 3 9 0
C 433] 2380] 70] 1971 257 27 55 1 3420 132 89 193 1 0 0 8 2 17 3
F 0 0 0 0 0 0! 0 0 0 [1} 0 0 227 0 0 0 0 0 0
A 199] 2152 38] 3521 130 37 19 0 2927 158 1 71 0 1 0 8 0 23 4
Total 692] 65951 129] 619 429 84 86 1 8633 291 93 472 228 1 0 18 5 49 7
Released 23 809 8 21 10 13 0 0 884 0 0 0 0 0 0 0 0 0 0

9% Comp 80} 764] 1.5 7.2 5.0 1.0 1.0 0.0} 100.0

*The fishing gear was set at a later time than usual due to rough weather conditions at Station 6. The longline was set 15 minutes before sunset (instead of the usual 30 minutes before sunset) and retrieved after one hour.
The gillnet was set at 22:45 (instead of the usual 16:00) and retrieved at the 04:00, which reduced the soak time to approximately five hours.




Table 8. The names of the organisms in the catch, their size (Iength, mm), and the range of sea surface temperatures (SST, °C) when
they were caught are listed for research fishing operations conducted by the Wakatake maru , June-July, 1998. TL=total length,
STD=precaudal length, STL=standard length, FL=fork length, ML=mantle length.

4

English Common Name Scientific Name Sampling Gear Number of SST (°C) Length (mm)

Individnal

Max Min  Pan Max Min

Lampreys
Pacific Lamprey Entosphenus tridentatus Gillnet 2 88 7.6 TL 630 595
Cartilaginous Fishes
Salmon Shark Lamna ditropis Gillnet 5 142 52 STD 1110 682
Blue Shark Prionace glauca Gilinet, Longline 4 149 122 STD 900 420
Spiny Dogfish Squalus acanthias Gillnet 9 96 76 S8TD 798 520
Bony Fishes
Longnose Lancetfish Alepisaurus ferox Gillnet 1 67 67 STL 1300 1300
Pacific Pomfret Brama japonica Gillnet, Longline 472 150 9.1 FL 498 165
Pacific Saury Cololabis saira Gillnet 228 142 122 FL 311 198
Skiifish Erilepis zonifer Gillnet i 122 122 STL 498 498
Pink Salmon Oneorhynchus gorbuscha Gillnet, Longline 129 96 52 FL 587 342
Chum Salmon Oncorhynchus keta Gillnet, Longline 6595 102 52 FL 703 266
Coho Salmon Oncorhynchus kisutch Gillnet, Longline 619 122 62 FL 685 400
Masu Salmon Oncorhynchus masou Gillnet, Longline 1 77 17 FL 545 545
Steelhead Trout Oncorhynchus mykiss Gillnet, Longline 84 122 67 FL 762 462
Sockeye Salmon Oncorhynchus nerka Gillnet, Longline 692 93 52 FL 659 242
Chinook Salmon Oncorhynchus tshawytscha Gillnet, Longline 429 93 52 FL 825 270
Atka Mackerel Pleurogrammus monopterygius Gillnet, Longline 5 92 55 STL 389 307
Dolly Varden Salvelinus malma Gillnet, Longline 86 92 52 FL 708 316
Cape Yellowtail Seriola lalandi Gillnet 3 142 142 FL 670 550
Small-eyed Squaretail Tetragonurus cuvieri Gillnet 1 142 142 STL 322 322
Walleye Pollock Theragra chalcogramma Gillnet 49 92 52 STL 650 395
Squids
Smallfin Gonate Squid Berryteuthis anonychus Longline i 67 67 ML 84 84
Schoolmaster Gonate Squid Berryteuthis magister Gillnet 2 92 90 ML 266 250
Boreopacific Gonate Squid Gonatopsis borealis Gillnet 71 96 62 ML 284 130
Neon Flying Squid Ommastrephes bartrami Gillnet, Longline 291 150 122 ML 468 232
Boreal Clubhook Squid Onychoteuthis borealijaponica Gillnet, Longline 19 122 8.1 ML 350 194
Seabirds
Unidentified sea bird - Gillnet 1 92 92 TL 152 152
Laysan Albatross Diomedea immutabilis Longline 3 150 123 TL 700 644
Northern Fulmar Fulmarus glacialis Gillnet 1 52 52 TL 420 420
Tufted Puffin Lunda cirrhata Gillnet 4 77 7.6 TL 388 330
Sooty Shearwater Puffinus griseus Gillnet 2 7.4 52 TL 504 504
Short tailed Shearwater Puffinus tenuirostris Gillnet, Longline 72 142 62 TL 450 308
Common Murre Uria aalge Gillnet 9 73 52 TL 404 372
Mammals
Dall's Porpoise Phocoenoides dalli Gillnet 1 76 1.6 TL 1965 1965




Table 9. Temperature tags released on salmonids in the North Pacific Ocean and Bering Sea from

longline fishing operations conducted by the Wakatake maru in June and July, 1998.

Agency of Japan, FRI=Fisheries Research Institute, FL=fork length (mm),

freshwater age.

X=unreadable

FAJ=Fisheries

Temperature Release Date Release Location Disk Tag Numbers  Species FL  Age
Tag No.
Year Month Day  Latitude Longitude FAJ FRI

207 98 6 25  45°00'N  180°00' MM1086 L1L2034 steelhead 649 X.2
208 98 6 25 45°00'N  180°00' MM1089 LL2037 steelhead 570 1.1
210 98 6 26 46°00N  180°00 MMI1113 LL2061 steelhead 652 1.2
220 98 6 27  47°00N  180°00' MMI1120 LL2068 steelhead 549 3.1
221 98 6 27  47°00N  180°00' MM1129 1.L2077 steelhead 568 X.1
227 98 6 28 47°30'N  180°00' MMI1136 LL2084 steelhead 574 X.1
228 98 6 28  47°30'N  180°00' MM1137 LL2085 steelhead 710 X.2
230 98 6 28 47°30'N  180°00 MMI1138 LL2086 steelhead 756 2.2
238 98 6 28  47°30N  180°00 MM1149 112097 steelhead 554 X1
241 98 6 28 47°30'N  180°00 MMI1153 1LL2101 steelhead 662 3.2
242 98 6 28 47°30N 180700 MM1154 112102 steelhead 570 X.I
243 98 6 30 49°30'N  179°30W  MMI176 112124 steethead 706 X.2
246 98 7 2 51°30N 179°30'W  MMI1188 LL2136 chum 59 03
248 98 7 2 51°30'N 179°30'W  MMI1195 112143 chum 632 03
257 98 7 3 52°30N  179°30'W  MMI1220 LL2168 chum 526 03
258 98 7 3 52°30'N 179°30W  MMI1221 LIL2169 chum 584 03
259 98 7 3 52°30'N  179°30W  MMI1222 112170 chum 622 03
255 98 7 4 53°30'N  179°30W  MMI1274 112222 chum 560 03
269 98 7 5 54°30N 179°30W  MMI1330 LL2278 chum 568 03
272 98 7 5 54°30N 179°30'W  MMI1331 LL2279 chum 638 0S5
271 98 7 6 55°30N 179°30W  MMI1400 112348 chum 592 03
274 98 7 7 56°30N  179°30W  MMI1455 112403 chum 680 04
275 98 7 7 56°30'N 179°30'W  MMI1456 [L2404 chum 624 04
276 98 7 7 56°30'N 179°30W  MM1457 LL2405 chum 586 03
277 98 7 § 57°30'N 179°30W  MMI1560 LL2508 chum 614 04
282 98 7 8 57°30'N 179°30W  MMI1561 112509 chum 545 03
286 98 7 9 58°30'N 179°30W  MMI1627 LL2575 chum 558 0.3
287 98 7 10 57°30'N  178°30W  MMI1707 LL2655 chum 556 03
288 98 7 11 57°30'N 177°30W  MMI1764 LL2712 chum 586 04
289 98 7 11 57°30N 177°30'W  MMI1765 LL2713 chum 568 0.3
256 98 7 11 57°30N 177°30W  MMI1766 LL2714 chum 589 0.3
297 98 7 12 56°30N 177°30W  MMI1822 LL2770 chum 539 03
298 98 7 12 56°30'N 177°30W  MMI1823 LL2771 chum 525 03
299 98 7 12 56°30'N 177°30W  MMI1824 112772 chum 577 03
304 98 7 15 56°30N  178°30E MMI1912 LL2860 chum 550 0.3

53



Table 10. Archival tags released on salmonids caught in the Bering Sea from longline fishing operations

conducted by the Wakatake maru in July 1998.

FRI=Fisheries Research Institute.

FAJ=Fisheries Agency of Japan,

X=unreadable age.

Archival Release Date Release Location Disk Tag Species FL Age
Tag No. No.
Year  Month Day Latitude Longitude FAJ FRI

164 98 7 3 5230N  17930W MM1223 LL2171 chum 619 04
181 98 7 4 5330N  17930W MM1275 LL2223 chum 612 04
209 98 7 5 S5430N  17930W MM1332 LL2280 chum 585 04
256 98 7 5 S430N  17930W MM1333 LL2281 chum 670 0.4
282 98 7 6 5530N  17930W MM1401 L1.2349 chum 632 04
286 98 7 7 5630N  17930W MM1458 L1.2406 chum 580 0.3
319 98 7 7 5630N  17930W MM1459 112407 chum 625 04
293 98 7 7 5630N  17930W MM1460 LL2408 chum 575 03
328 98 7 8 5730N  17930W MM1544 L1.2492 chum 575 XX
654 98 7 9 5830N  17930W MM1629 LL2577 chum 590 0.3
344 98 7 10 S5T30N  17824W MM1708 LL2656 chum 585 XX
837 98 7 10 5730N  17824W MM1709 LL2657 chum 565 XX
871 98 7 11 5730N  17730W MM1767 LL2715 chum 575 0.3
843 98 7 11 5730N  17730W MM1768 LL2716 chum 630 03
846 98 7 11 5730N  17730W MM1769 LL2717 chum 590 03
895 98 7 12 5630N 17730W MM1825 LL2773 chum 590 03
894 98 7 12 5630N  17730W MM1826 L12774 chum 570 03
885 98 7 12 5630N  17730W MM1827 LL2775 chum 615 04
897 98 7 13 5632N  17832W MM1846 L1.2794 chum 560 03
909 98 7 15 5630N  17830E MM1913 LL2861 chum 590 03
912 98 7 15 5630N  17830E MM1914 LL2862 chum 530 04
922 98 7 15 35630N  17830E MM1915 L.12863 chum 630 04
924 98 7 16 5630N  17736E MM1951 LL2900 chum 555 03
926 98 7 16 5630N  17736E MM1952 L12901 chum 580 03
929 98 7 16 5630N  17736E MM1953 LL2962 chum 590 03
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Table 11. Survival period (days) is listed for saimon after surgical insertion of a dummy archival tag into the visceral cavity. These salmon were kept
in a tank on board the ship and not released to the sea. Date of operation is the date when the dummy tag was surgically inserted into the salmon.
FL=fork length (mm), FAJ=Fisheries Agency of Japan, FRI=Fisheries Research Institute, X= unreadable age. Blank test indicates

either there was no incision made on the fish, or that an incision was made, however no dummy tag was inserted into the fish,

' Date of Operation Catch Location Disk Tag No. Species FL Age Details of the Operation Survival
Year Month Day Latitude Longitude FAJ FRI (days)
a8 6 21 4157N 18000 MM1057 LL200S coho 510 2.1 Incision made posterior to the ventral fin and dummy 0

tag inserted. )
98 6 22 4300N 18000 MMI1068 LL2016 coho 520 X.1 Noincision was made on the fish (blank test). 9
98 6 22 4300N 18000 MMI1069 LL2617 coho 505 2.1 Incision made posterior to the ventral fin, however no 7
dummy tag inserted (blank test).
98 6 22 4300N 18000 MMI1070 LL2018 coho 515 1.2 Incision made posterior to the ventral fin and dummy i
tag inserted.
98 6 25 4459N 17955W MMI087 LL2035  coho 495 X.X Incision made anterior to the ventral fin and dummy tag 1
inserted.
98 6 25  4459N  17955W MMI088 LL2036  coho 486 X.X Incision made anterior to the ventral fin and dummy tag 1
inserted.
98 6 26  4600N 18000 MMI1II4 LL2062 coho ~ 504 2.1 While making the incision posterior to the ventral fin, 0
the fish died:
98 6 26 4600N 18000 MMIi14 LL2063 coho 512 2.1 Incision made posterior to the ventral fin and dummy 4
tag inserted.
o8 6 27 4700N 18000 MMI130 LL12078 sockeye 450 2.1 Incision made posterior to the ventral fin and dummy 3
: tag inserted.
98 6 27 4700N 18000 MMI1131F LL2079 sockeye 452 1.2 Incision made posterior to the ventral fin and dummy 2
tag inserted.
98 6 29 4830N  17930W  MMI1166 LL2I114  chum 440 0.2 Incision made posterior to the ventral fin and dummy i
tag inserted.
98 6 29  4830N  17930W  MMI167 LL2115S sockeye 570 1.3 Incision made posterior to the ventral fin and dummy 5
: tag inserted.
98 6 30 4930N  17930W  MMI1177  LL2125 coho 556 2.1 Incision made posterior to the ventral fin and dummy 4
tag inserted.
98 6 30 4930N  17930W  MMI178 LL2126 sockeye 652 X.3 Incision made posterior to the ventral fin and durmmy 3
tag inserted.
98 6 30 4930N  17930W  MMI1179 LL2127 sockeye 586 2.2 Incision made posterior to the ventral fin and dummy 4
tag inserted.
98 7 1 5030N  17930W  MMI184 LL2132 chum 596 04 Incision made posterior to the ventral fin and dummy 2
tag inserted.
98 7 [ 5030N  17930W  MMI1185 LL2I33 chum 566 0.3 Incision made posterior to the ventral fin and dummy 5
tag inserted.
98 7 I S030N  17930W  MMI1I87 LL2Z135 sockeye 600 1.3 Incision made posterior to the ventral fin and dummy 16
tag inserted.
98 7 2 5130N  17930W  MMI197 LL2145 chum 558 0.3 Incision made posterior to the ventral fin and dummy i3
tag inserted.
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