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INTRODUCTION

The interception of migratory salmon in distant-water fisheries may
cause an economic 1oss to coastal or in-river fisheries and a problem
for management of those fisheries if the numbers intercepted are unknown
but sufficiently large and variable from year to year to alter the per-
ceived abundances of local stocks. Management of coastal salmon fish-
eries (regulation of fishing to achieve optimum or sufficient spawning
escapement) is based on the historical escapements (or indices) and the
subsequent adult returns. If the returns do not include distant-water
catches, then the management strategy may be in error. If we can
estimate the annual numbers intercepted, the only problems with distant-
water fisheries are social economic, because where or when salmen are
caught {prior to spawning) has little impact on the population dynamics
of a stock.

In the mid-1950s, Japan embarked on high seas salmon fishing in the
North Pacific and Bering Sea west of 175°W {Fig. 1). These fisheries,
which targeted on sockeye, chum, and pink salmon, soon became the larg-
est salmon fisheries around the North Pacific rim. This created great
concern from coastal nations, especially the U,S.S5.R. and the United
States when by the 1970s it was evident from tagging experiments that
the Japanese catches came Targely from U.S.S.R. and western Alaska
stocks (Fredin et al., 1977). The U.S. concerns, which were primarily
with the interceptions of Bristel Bay sockeye, were expressed through
the International North Pacific Fisheries Commission (INPFC) and culmi-
nated in the elimination of high seas fishing between 175°W and 175°E
(except in the central Bering Sea) after 1977. Coincidentally, the
U.S.S.R. has restricted high seas fishing to the westward and further
imposed decreasing catch quotas so that in 1986 the Japanese salmon
catch was the Towest since the inception of the fisheries in the 1950s.
Nevertheless, high seas fishing is still a concern for the United States
and Canada in regard to Yukon chinook salmon (Eggers 1986) and, to some
extent, chum salmon stocks that are fished by both nations.

In spite of the restrictions imposed on the Japanese fisheries
after 1977, the catches of chinook salmon remained relatively high with
the largest catch in the history of the fisheries in 1980. This prompt-
ed a study by Rogers et al. (1983) that provided estimates of chinook
salmon interceptions according to region of origin: Asia, western
Alaska, central Alaska, and southeastern Alaska/British Columbia.

The main purpose of this report is to estimate the Yukon River
component of the western Alaskan interceptions by the Japanese mocther-
ship and Tandbased fisheries; however, Yukon chinook salmon may also be
caught incidentally in foreign and domestic trawl fisheries {Myers and
Rogers 1985} and in the domestic salmon fisheries south of Unimak Island
and in the Shumagin Islands {False Pass; Rogers 1986)}. I will estimate
Yukon chinook salmon interceptions in these fisheries and also review
the status of knowledge on possible interceptions of Yukon chum salmon
by distant-water fisheries.



METHODS

Several types of information can be used to estimate the relative
contributions of individual stocks of salmon to a mixed-stock fishery,
e.g., external tagging experiments, biological tags {parasites, elec-
trophoresis, scale patterns), and relative abundances of contributing
stocks (if their time/space distributions are known). Scale pattern
analysis, which depends on environmentally or genetically caused dif-
ferences in growth among various stocks or stock complexes, is presently
the best method available for high seas fisheries. This method has been
used to estimate regional stock contributions of sockeye, coho, and
chinock salmon to the Japanese fisheries. Detailed methods, results,
and sources of error for chinook salmon are presented in Rogers et al.
(1984), Myers {1985), and Myers and Rogers (1985), and will not be
repeated here.

Chinook Saimon

Estimates of the regional stock compositions of chinoock salmen in
the Japanese mothership fishery were made from scale pattern analyses by
year (1975-1981) age (1.2 and 1.3), month (June-July), and sub-area
{Appendix Table F in Rogers et al. 1984}. Stock compositions were then
calculated on an annual basis for the Bering Sea and North Pacific areas
of the fishery by weighting the age/month/sub-area estimates by the
catches (Appendix Table A in Rogers et al. 1984). The annual catches of
western Alaskan chinook salmon were calculated from the proportion of
western Alaskan stocks and the total catch including unaged and mature
fish,

The proportions of Yukon stocks were calculated in a similar manner
from stock compositions estimated by six-region analyses {Asia, Yukon,
Kuskokwim, Bristol Bay, central Alaska, and southeastern Alaska/British
Columbia; Appendix Table G in Rogers et al. 1984). The proportions of
Yukon, Kuskokwim, and Bristol Bay stocks were recalculated to total one,
and then the proportions of Yukon stocks were applied to the western
Alaskan components of the Japanese mothership catches to estimate the
interception of Yukon origin chinook salmon.

Throughout the analyses, missing observations were estimated by the
ngarest appropriate mean, e.g., age/sub-area averaged over years or age
averaged over Bering Sea or North Pacific sub-areas and years. To esti-
mate interceptions prior to 1975, the unweighted annual means of the
stock compositions in the Bering Sea and North Pacific areas were cal-
culated for 1975-1977 and to estimate interceptions after 1981, the
unweighted annual means for 1978-1981 were used to refiect the change in
the fisheries after 1977. In addition, stock composition estimates for
the mothership North Pacific area were used to estimate interceptions in
the landbased fishery. This may have resulted in some overestimation of
Alaskan stocks (primarily central Alaska) and underestimation of Asian
stocks (Ito et al. 1985). However, the effect on estimates of Yukon
chinook was probably negligible. Unfortunately, it has not been feas-
ible to calculate confidence intervals on estimates of interceptions in



the high seas fisheries. All we can say is that the estimates are the
best available, However, we can judge their appropriateness based on
the relative abundances of the contributing stocks even though our
knowledge of the oceanic distribution of chinook salmon is comparatively
poor (Major et al, 1978).

Catch statistics used here are from INPFC Statistical Yearbooks
through 1983, and INPFC and ADF&G preliminary reports after 1983,
Escapement estimates and some subsistence catches in Alaska were taken
from ADF&G reports (2.g., ADF&E 1986) and Rogers (1985), whereas es-
capement estimates for Kamchatkan chinook salmon were obtained from
unofficial sources (U.S.S.R. via Japan).

'Chum Salmon

In contrast to chincok salmon, we have a relatively good descrip-
tion of the geographical 1imits of the oceanic distributions of major
chum salmon stock assemblages in the North Pacific. These distribu-
tions, which were described Targely from INPFC-related tagging experi-
ments in the 1960s, are reported in Neave et al. (1976). However, the
discrete distributions of western Alaskan stocks (e.g., Yukon summer and
fall stocks) were not shown, and thus will be presented here from the
INPFC tagging statistics on file at the Fisheries Research Institute,
University of Washington.

Scale pattern analyses have been utilized only to a very limited
extent for chum salmon in the Japanese fisheries {Ishida et al. 1985}
and the False Pass fisheries (Conrad 1984) and presently do not provide
useful estimates of the interceptions of Yukon chum salmon. Therefore,
the results of the INPFC tagging experiments were used to determine the
relative vulnerability of Yukon chum salmon to interception fisheries by
examining the tag returns with information on run timing and the
approximate abundances of contributing stocks. It was not possible,
however, to estimate numbers of Yukon chum salmon intercepted by these
fisheries for several reasons (e.g., see Brannian 1984),

The same sources given for statistics on chinook salmon were used
for chum salmon, except that there were no estimates of chum salmon
escapements for Asian stocks nor western Alaskan stocks other than
Bristel Bay. Therefore, tag returns to western Alaskan stocks were
examined relative to catches (commercial and subsistence) as an estimate
of tag recovery effort. Buklis and Barton (1984) was used to identify
summer and fall stocks in the Yukon River.



RESULTS

Chinook Salmon

Because chinook salmon are the least abundant of the Pacific salmon
on the high seas, there have been comparatively few fish tagged and only
eight tag recoveries from the Bering Sea (four to the Yuken) and eight
tag recoveries from the North Pacific, excluding coastal tagging off
southeastern Alaska-Washington (Table 1}, Although there have been no
tag returns to the Yukon River from the North Pacific, it seems quite
reasonable to assume Yukon chinook salmon are distributed well south of
the ATeutian Isltands and perhaps into the Gulf of Alaska.

From the inception of the Japanese high seas fisheries in the 1950s
until just recently, their annual catches of chincok salmon have usually
exceeded the commercial catches in any one of the Alaskan or U.S.S.R.
coastal fisheries (Table 2). During the 1960s, the Yukon commercial
fisheries were the most productive of the northern coastal chinock
fisheries, excluding the largely interception fishery in southeastern
Alaska. Catches in the Alaskan fisheries declined during the early
1978s, but then increased substantially in the late 1970s, especially in
Bristol Bay (mainly the Nushagak River stocks). In contrast, Kamchatkan
catches increased in the early 1970s but declined in 1980 when there was
a record catch of immatures by the Japanese.

Based on estimates of the annual coastal runs (catches and escape-
ments} during 1976-1983 (excluding southeastern Alaska), the Yukon River
chinook salmon constituted 17% of the coastal runs, whereas central
Alaskan stocks (mostly Cook Inlet; Rogers 1985) constituted 25% of the
coastal runs and were most numerous (Table 3). The Yukon stocks con-
stituted 31% of the western Alaskan runs during 1976-1983 and about the
same percentage (32%) for earlier years (1965-1975). However, the scale
pattern analyses of samples of immature chinook salmon in the Japanese
mothership fishery yielded consistently higher estimates of Yukon origin
fish within the western Alaskan component.

Classifications of Yukon chinook within western Alaskan chinook
(age 1.2) generally exceeded 50% and often was 100% in the sub-area/
year/month strata (Table 4). For the annual estimates of western
Alaskan stock composition {ages combined, 1976-1981), Yukon chinook
constituted 62% to 99% of the fish in the North Pacific area and 28% to
76% of the fish in the Bering Sea area (Table 5). Yukon chinook salmon
averagad 36% in the mothership catches in the Bering Sea during 1975-
1977 and 42% during 1978-1981 (Table 6). They were thus the major con-
tributor of chinook salmon in the Bering Sea fishery. In the North
Pacific fishery, they averaged 14% and 20% for the two periods and were
the third largest contributing stock to the mothership fishery.

The annual catches in the Japanese fisheries and the apportioned
catches (interceptions) by region are given in Table 7. Note that in
many years, the catch in the landbased fishery was greater than the



catch in the mothership fishery (particularly recent years). This is a
special source of error in the estimates of Yukon interceptions because
we had to assume that the stock composition estimates for the mothership
area applied to the more southerly landbased area. Since the proporticn
of Yukon chinook declined between the Bering Sea and the North Pacific
areas of the mothership fishery, it may alsc have declined in the land-
based area.

The approximate exploitation rates of the Japanese fisheries on the
coastal stocks were estimated from the average catches (interceptions)
for 1975-1981 (Table 7) and the average coastal runs for 1976-1983
(Table 3). The exploitation rate (catch divided by catch plus run) for
the Yukon stocks was 26% compared to 18% for the Kuskokwim stecks and
only 4% for the Bristol Bay stocks. Of course, these estimates of ex-
ploitation assume that the fish caught in the high seas fisheries would
have returned over the following 1-3 years with no natural mortality.

The annual estimates of interceptions of Yukon origin chinook
salmon were assigned to year of inshore run based on an average meturity
schedule for Yukon chincok salmon older than age .2. The high seas
catches were then compared to the domestic catches (including the small
Norton Sound fishery) to measure the relative impact of the Japanese
fisheries on the coastal or in-river fisheries (Table 8). The high seas
fnterceptions often nearly equaled or exceeded the domestic catch during
the 1970s and even in 1986, after considerable curtailment of the Japan-
ese fisheries, the interception amounted toc over 20% of the domestic
catch. However, the recent decline in the interceptions should provide
an increase in the domestic catch in the future and Jower the overall
exploitation rate on the Yukon River chinook salmon stocks (Fig. 2).

The interceptions of Yukon-origin chinook salmon in other distant-
water fisheries has probably been negligible. The relatively large
incidental catches of chinocok salmon in the trawl fisheries in 1979-1980
preceded the large coastal runs in 1980-1981, so the impact of the
interceptions was not great, Approximately 20,000 to 30,000 fish were
removed from those Targe runs to the Yukon (Table 10). Since 1982, the
interceptions of Yukon chinook salmon in trawl fisheries has probably
numbered less than 5,000 fish. Catches of chinook salmon in the June
False Pass fisheries (South Unimak-Shumagin Islands) have generally
numbered well under 10,000 each year and the interceptions of Yukon-
origin chinook salmon have probably been only a few hundred annually.

Chum Salmon

There are tnree distant-water fisheries that could impact the chum
salmon runs to the Yukon River: the Japanese mothership fishery, the
Japanese landbased fishery, and the U.S., False Pass fishery. After their
inception and until 1977, the Japanese chum salmon catches generally
exceeded the combined coastal catches of Asia, western Alaska, and cen-
tral Alaska, whereas the chum salmon catches in the False Pass fishery
were relatively small during this period (Table 11). After 1977, the
Japanese high seas catches declined to about one-fourth of their former



tevel, the Asian cocastal catches about doubled, mainly from increased
Japanese hatchery production, and the False Pass catches increased along
with an increase in the runs of Bristol Bay sockeye salmon (the target
species) and chum salmon (Table 12).

Estimates of annual escapements of chum salmon to the Yukon River
are not available; however, based on the catches since the 1970s (Table
13), it is apparent that the Yukon summer run is the largest run in
western Alaska {about 2 million fish annually). It is followed in
magnitude by the Nushagak run and then the North Peninsula, Kuskokwim,
and Yukon fall runs, which are probably of comparable magnitude and
typically number about 1 million per year. The Kotzebue run has prob-
ably averaged about a half million fish annually as have the Togiak run
and the other Bristol Bay runs combined since 1977.

Based on the results of high seas tagging (Figs. 3-5 and Table 14),
it is evident that all of the western Alaskan stocks of chum sailmon have
probably contributed fish to both the Japanese and False Pass fisheries;
however, the extent to which the various stocks have been impacted by
the interception fisheries is largely unknown.

The Japanese fisheries have undoubtedTy taken a much greater pro-
portion of Asian stocks than western Alaskan stocks. Fredin et al.
(1977) estimated that through 1975, only about 1-2% of the Japanese
catches came from western Alaskan stocks. The estimated interceptions
were only about 7% of the western Alaskan catches during those years.
However, they assumed that all chum salmon west of 175°E and scuth of
48°N (Tandbased area) were of Asian origin. Since 1978, the Japanese
fishery in the Bering Sea has been concentrated east of 175°E (Fig. 1)
and there was one tag recovery in western Alaska from the Bering Sea
west of 175°E and one tag recovery from the landbased area. Both of the
fish were Yukon fall chums (Fig. 3). Thus, it seems quite Tikely that
the interceptions of western Alaskan chum salmon have been underesti-
mated, Even with the reduced catches by Japanese fisheries since 1977,
the interceptions of Yukon chum salmon (especially the fall chums, which
would be available through July) may be considerable, i.e., greater than
100,000 annually.

Most of the western Alaskan chum salmon stocks appear quite
healthy; however, the recent Yukon fall runs (mid-July through August},
which are probably the most heavily exploited runs in western Alaska,
may be declining from under-escapement (ADF&G 1986). Concern has
centered on the June False Pass fishery to the extent that this fishery
was greatly curtailed in 1986 in an effort to protect the Yukon fall
run; however, there are twe sources of evidence that suggest that Yukon
fall chum salmon are much less vulnerable to this interception fishery
than the other western Alaskan stocks.

The False Pass fishery exploits western Alaskan chum salmon that
are on their homeward migration from areas in the central and eastern
Gulf of Alaska. Chum salmon were tagged in the Gulf of Alaska during
1961-1967. Yukon fall chum salmon appeared to be distributed farther to



the south and west than the other western Alaskan stocks in the early
spring (Figs. 3-6). The average coastal catches during 1961-1967 (a
relative measure of the number examined for tags) were compared to the
numbers of tags recovered from tagging in the Gulf of Alaska {same areas
where there weré recoveries in the Falseé Pass fishery). The percentage
of tags recovered from Yukon fall chums was low relative to the percent-
age of the western Alaskan catch and low relative to the tag recoveries
and catches of Yukon summer chums (Fig. 7}.

Yukon chum salmon required about 30 days to migrate from the Gulf

of Alaska to the Yukon River1 and western Alaskan chum salmon required
about 10 days to migrate from the Gulf of Alaska to Unimak-Shumagin
fisheries (Fig. 8 and Table 15). The time required to migrate from the
False Pass fishery to the Yukon was probably about 20 days or similar to
the time required for Yukon chums to migrate from the eastern Aleutians,
which is a comparable distance from the Yukon River (Fig. 9). Since the
Yukon fall run does not begin in the Tower river until mid-July, it
seems very unlikely that a significant number would migrate through the
False Pass fishery in Jdune.

It seems more }ikely that the Japanese fisheries, rather than the
False Pass fishery, impact the Yukon fall chums. Estimates of inter-
ceptions in these fisheries will require tagging and a scale pattern
analyses directly in the fishery areas. This is planned for the False
Pass area but is also needed in the Japanese fisheries, especially
during July in the central Bering Sea.

IAn exception was one chum tagged just south of Kodiak and recovered in
the Yukon River two weeks later.
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Table 1. Coastal tag recoveries of chinook salmon that were tagged in
the North Pacific west of 140°W and in the Bering Sea.

Tagged Recovered
Date Length Ucea? Date 0Ocean
Area {mo/yr} (TS-TF) age Location (mo/yr) age
Bering Sea 7/59 558 2 Yukon 6/60 3
{north of 56"} 7/65 500 (2) ! 6/67 (4)
7172 700 3 " 6/74 5
6/75 560 (2) : 6/77 (4)
7/66 530 2 Kuskokwim 6/68 4
6/75 530 (2) " 6/77 (4)
7/65 480 2 Nushagak 6/67 4
6/75 638 3 " 6/77 5
South of Aleutians 6/64 745 3 Togiak 7/64 3
(170°W-180°) 2
7/68 465 2 S.E. troll 7/69 3
8/56 480 (2) Columbia 7/57  (3)
8/78 580 2 Kamchatka 7779 3
Gulf of Alaska 7/61 610 2 S.E. Alaska 8/61 2
{off Yakutat) 6/61 560 2 " 7/61 2

7761 395 2
6/61 555 2

British Columbia 7/61 2
™ 7/62 3

1
parenthesis.

Number of winters spent at sea, Ages estimated from length in

Fish caught in northern southeast troll fishery. Origin unknown,



11

Table 2. Commercial catches of chinook salmon in high seas and coastal
fisheries in thousands of fish, 1957-1986,

Western Alaska

High { > Central S.E.
Year seas U.S.S.R. Yukon  Kuskokwim Bristol Bay Alaska Alaska

1957 80 90 64 0 91 60 300
58 99 70 67 0 103 45 325
59 147 97 81 4 84 47 367
60 311 69 72 6 112 41 310
61 116 64 129 23 ' 89 31 230
62 251 100 106 21 84 42 206
63 192 124 126 19 62 35 258
64 618 160 99 21 140 22 357
65 287 107 121 24 113 31 287
66 326 93 96 26 77 24 308
67 243 91 133 30 117 26 301
63 459 83 110 43 104 20 332
69 642 122 g5 65 125 38 314
70 585 141 83 65 141 33 322
71 345 183 116 45 123 45 334
72 368 197 98 57 70 42 287
73 284 210 79 51 44 30 344
74 549 172 103 31 46 29 347
75 299 223 69 28 30 28 301
76 486 196 94 50 96 49 242
77 239 310 106 59 136 40 285
78 315 314 112 63 206 55 401
79 286 279 145 54 230 40 367
80 864 126 170 49 112 30 323
81 278 157 174 79 256 49 272
82 272 178 138 78 284 86 300
833 265 219 123 81 228 111 293
843 174 205 138 74 127 60 270
853 167 = 178 74 151 78 244
86~ 137 -~ 117 45 106 79 232

lIncludes Norton Sound and Canadian Yukon.
Includes north side of Alaska Peninsula.
Preliminary statistics for Alaskan catches.
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Table 3. Estimates of annual runs of chinook salmon in thousands of
fish, 1965-1985,

- Regicn

Year Kamchatka Yukon Kuskokwim Bristol Bay Central Alaska

1965 170 170 140 235 ==
66 160 210 200 158 -
67 166 170 230 215 --
68 - 200 230 180 22 --
69 240 190 240 200 e
70 290 160 270 239 e
71 340 150 200 192 - aio
72 380 200 200 121 --
73 330 176 180 110 --
74 280 160 120 155 -
75 360 120 100 135 --
76 320 146 144 235 340
77 430 193 176 245 460
78 410 247 191 416 380
79 390 294 206 374 370
8e 200 380 197 334 360
81 260 410 272 491 400
82 270 2723 245 524 . 340
83 280 258 237 465 510
84 o o e 282 430
85 — =i - 304 s

Means 320 269 208 385 395

(1976-83)
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Table 4. Catches (in hundreds) and stock compositions (%) of immature 2-ocean
chinook salmon in the mothership fishery by sub-area, year, and
month.

Stock percentages
Sub- Catch West. Alaska Yukon Kuskokw Tin Bristol Ba
area Year dJdune July June July June July June July June July

375 14 27 22 18 60 0 0 67 40 33
76 64 134 -2 - 100 - 0 -0
77 1 23 - 14 - 100 - 0 - 0
78 6 19 - 43 - 100 - 0 - 0
79 2 1 - 46 - 100 - 0 - 0
80 7 67 - 1 - 100 - 0 - 0
81 1 4 - - - . - - ~
5 75 45 15 8 0 70 0 0 0 30 0
76 17 49 32 15 100 100 0 0 0 0
77 18 73 21 19 69 88 3 0 28 12
78 9 685 40 27 80 100 20 0 0 0
79 94 305 51 19 67 74 33 26 0 0
80 140 2295 30 11 100 100 0 0 0 0
81 39 539 36 27 73 60 26 23 117
7075 44 63 a1 6 1 67 0 33 29 0
76 70 425 13 30 100 100 0 0 0 0
7 3 77 3719 72 35 0 58 28 7
9 75 49 1 R 5 79 100 17 0 4 0
76 66 174 8 21 100 100 0 0 0 0
77 18 £ 16 10 92 100 0 0 8 0
6 75 2 317 63 79 100 41 0 18 0 41
76 55 149 63 46 100 93 0 0 0 7
77 0 15 - - - - - - - -
78 21 2 - - - - - - - -
79 . 34 - - - - - - - -
80 9 127 - 83 - 44 - 56 - 0
81 - 4 - - . - - - - -
8 75 18 123 47 82 49 82 0 0 51 18
76 48 152 60 45 52 77 48 0 0 23
7713 95 92 40 49 33 27 0 24 67
78 58 6 - - - - - - - -
79 + 341 - 70 - 57 - 27 - 16
80 97 1679 - 89 - 68 - 3 - 0

a1 + 92 - 59 - 70 = 17 = 13
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Table 4. Catches (in hundreds) and stock compositions (%) of immature 2-ocean
chinook salmon in the mothership fishery by sub-area, year, and
month - cont'd.

Stock percentages
Sub- Catch West. Alaska Yukon Kuskokwim Bristol Bay
area Year June July June July June Juiy June July June July

10 75 30 429 48 94 84 70 0 0 16 30
76 171 336 76 69 39 23 20 77 41 0-
77 77 254 94 81 24 24 48 32 28 44
78 1 15 = 83 - 86 = 0 - 14
79 1 3i2 - 81 - 36 - 38 - 26
80 19 2017 - 91 = 34 - 61 = 5

81 0 79 44 73 - 8
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Table 5. Estimates of western Alaskan stock compositions (%) by region,
year, and ocean age.

Region Year  Age Yukon  Kuskokwim _ Bristol Bay Catch (100s)
Bering Sea 75 2 65.4 6.0 28.6 780
{6,8,10) .3 -- - -- 43
Comb. 65.4 6.0 23.6
76 .2 45,9 36.3 13.7 562
.3 45,6 54.0 0.4 55
Comb. 49.5 37.9 i2.5
77 ol 26.1 al.3 42.6 393
.3 42,6 54.5 2.9 49
Comb., 27.9 33.9 38.2
78 .2 56.9 22.7 20.4 74
.3 58.3 39.8 1.9 3
Comb. 57.0 23.4 19.7
79 W2 46,2 32.7 z21.1 517
.3 41,5 58.5 0 9
Comb. 46,1 33.1 20.7
80 .2 49,2 47.4 3.4 3525
.3 6.6 93.3 .1 247
Comb. 46.4 50.4 3.2
81 .2 71.4 13.4 15.2 92
.3 99.9 1 0 17
Comb, 75.8 11.3 13.9
North 75 .2 65.6  14.7 19.7 49
Pacific i3 47.2 46.3 6.5 6
(3,5,7,9}) Comb. 63.6 18.1 18.3
76 .2 98.8 .6 .6 234
.3 48.8 43.9 7.3 +
Comb. 98.8 .0 6
77 2 68.5 17.0 14.5 50
.3 39.4 35.0 25.6 10
Comb. 63.6 20.0 16.4
78 .2 96.8 3.2 0 235
.3 47.0 46.3 6.7 22
Comb. 92.5 6.9 .6
79 il 70.8 29.2 0 107
.3 47.3 45,2 6.5 17
Comb. 67.6 31.5 .1
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Table 5., Estimates of western Alaskan stock compositions (%) by region,
year, and ocean age - cont'd.

Region Year Age  Yukon Kuskokwim  Bristol Bay Catch [T00s)
80 « 2 99.8 .1 - | 330
.3 4.3 56.3 2.4 39
Comb. 93.6 6.0 .3
81 .2 61.6 © 23.2 15.2 160
.3 72.7 24.0 3.3 13
Comb. 62.4 23.3 14.3
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Table 6. Average regional stock composition (%) in the mothership
fishery for the Bering Sea and North Pacific areas, 1975-77

and 1978-81.
1975-77 1978-81

Region of Origin Bering Pacific Bering Pacific
Asia 17 16 12 25
Yukon 36 14 42 20
Kuskokwim 15 3 22 4
Bristol Bay 20 2 11 1
Central Alaska 7 62 13 42
Southeastern-

British Lolumbia 1 3 0 8




Table 7.
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High seas catches of chinook salmon (MS = mothership, LBDN =

Tandbased driftnet) and the apportioned catches to coastal
Numbers of fish in thousands.

regions, 1958-1986.

High seas catches

Bering North Pacific

Regional estimates

Year Sea MS MS LBDN USSR Yukon  Kusk, B.E. C.AK SE EC
1958 0 58 41 17 14 2 2 o 3
59 30 38 79 24 27 9 9 75 3
60 141 39 131 51 75 32 31 115 7
61 10 21 85 20 18 5 4 66 3
62 + 122 129 40 35 8 5 155 8
63 41 46 105 31 36 12 11 96 6
64 204 206 208 101 131 51 49 271 15
65 116 69 102 47 66 27 33 109 5
66 123 8 118 54 13 29 29 134 7
67 71 K7 115 44 50 18 17 112 6
68 294 88 97 77 129 ol 62 122 8
69 448 106 88 108 188 91 94 151 10
70 404 33 148 88 170 83 85 140 9
71 161 45 139 56 84 37 36 125 7
72 223 38 1097 61 101 46 48 106 6
73 36 83 1656 46 48 14 12 157 7
74 241 120 188 90 131 55 54 208 11
75 114 48 137 40 83 11 34 120 11
76 125 160 201 58 ile 32 11 264 5
77 55 38 144 55 39 23 24 97 1
78 12 93 210 69 88 8 3 105 42
79 71 5% 160 74 65 37 12 98 +
80 432 272 160 95 229 196 13 275 B5
81 21 67 190 86 55 18 12 94 13
82 39 68 165 63 63 18 6 163 19
83 22 65 178 64 58 15 4 105 19
84 32 50 92 40 41 13 5 64 11
85 16 50 101 40 37 10 3 65 12
86 19 41 77 32 32 9 3 b2 9
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Table 8. Yukon region catches of chinook salmon and estimated inter-
ceptions from high seas fishing, 1961-1986 (number of fish in

thousands).
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