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Introduction 

The purpose of the Rapporteur's report on coho (Oncorhynchus kisutch) and 
chinook (Q. tschawytscha) salmon is to present and discuss information on these 
two species that is informative regarding their ocean life histories, particularly 
as it pertains to intermingling on the high seas between salmon of the two 
continents, and to other problems of the Convention. 

I think that I should make it clear at the beginning that I am not a 
specialist in the study of either of these two salmon, so that I more than welcome 
criticism and advice wherever it may be needed~ 

As a background to this report it is necessary to provide some pertinent 
details of the life histories of the coho and spring salmon. Coho salmon spawn in 
freshwater streams, and most of the you~g spend one, mainly, or two years, in fresh 
water before they migrate to the oceanr-/ Apparently, both in Asia and in North 
America, the two-year freshwater type is more abundant in the more northern regions 
of the continents, while in southern regions (for example, in Southeast Alaska and 
southwards) the one-year freshwater type greatly predominates. Relatively small 
numbers of coho may proceed to the sea almost directly after emergence, but the 
paucity of this type among the returning adults suggests that their survival rate 
is extremely low. The great majority of coho, of both continents, mature late in 
the year following their entry into salt water; they thus experience two feeding 
periods in the marine environment. Some may remain at sea a second year, and 
possibly a very few even longer. Thus, the bulk of Asian and North American coho 
can be designated as 32 and 43 fish, representing, respectively, fish that went to 
sea in their second year of life and matured in their third, and fish that went to 
sea in their third year of life and matured in their fourth. (By certain Russian 
and Japanese usage these ages would be designated as 21+ and 32+, respectively.) 

Besides these ages various others have been assigned to adult coho salmon 
in the past, on the basis of scale examinations. However, such are of minor 
numerical importance and they need not concern us further here. 

The freshwater and ocean life periods of chinook salmon are appreciably 
more varied than those of coho salmon. Most proceed to the ocean during the same 
year of their hatching, although some considerably later after emergence than others. 
However, among certain stocks (for example, up-river Fraser River and Columbia 
River chinook) a large proportion spends a year in fresh water before making the 
seaward migration. The time that chinook salmon spend in the ocean is also quite 
varied, and ranges from return in iLL the same year that they have entered the sea, 
up to 5 or 6 years later.- ---

Coho salmon 

Continental stocks 

Distribution and annual catches. On the North American continent coho 
salmon range from within the Arctic Circle (Smith, 1960) to streams in the State 

-1(ee Appendix Table I for some recent age determinations of North American 
and Asian coho salmon. 
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of California. Their latitudinal distribution appears to be similar in Asia, 
although possibly not quite as extensive either to the north or to the south. Coho 
salmon are widely distributed in a local sense also, since they spawn in numerous 
small streams, as well as in the tributaries of larger rivers. In British 
Columbia they are characteristically referred to as "creek" salmon. The contribu
tion of these small streams is especially important in the overall production of 
this species of Pacific salmon 9 on both continents. 

The distribution of coho salmon in so many small as well as in larger 
streams renders them especially difficult to enumerate and to manage. Catches in 
coastal fisheries are of mixed origin; few streams can be surveyed satisfactorily 
to estimate spawning stocks. For these reasons the statistics usually employed for 
determining the stock sizes of salmon are less useful and reliable for coho salmon. 
Furthermore, in the case of Asian coho the situation is additionally complicated 
due to the large catches, of intermingled stocks, taken on the high seas by the 
Japanese mothership fishery. 

In Asian coastal waters the great bulk of the commercial catch of coho 
salmon is taken along the east and west coasts of Kamchatka. Commercial catches 
are also made in the Okhotsk-Tauisk region, and small numbers are taken in the 
Shantarsky area 9 off Sakhalin, the Kurile Islands and Hokkaido (Gribanov, 1948; 
Moiseev, 1955). The USSR catch from East and West Kamchatka over the last eleven 
years (1950-1960) has ranged from 2,300 (in 1950) to 7,500 (in 1954) metric tons, 
averaging 4,281 metric tons annually. In numbers of fish this approximates 
760,000 to 2,400,000, with an average for the ll-year period of about 1,400,000 
fish (Table I). 

Detailed information on the production of coho salmon in Russian streams 
is not at present available. The published literature (Pravdin, 1940; Gribanov, 
1948; Schmidt, 1950; Moiseev, 1955; Smirnov, 1960) indicates the importance of 
many small streams as well as the tributaries of larger river systems, in North 
Sakhalin, the Okhotsk-Tauisk region9 and on the east and west coasts of Kamchatka. 
As indicated, they occur still farther north (for example, in the Anadyr River) but 
in small numbers only. 

The east and west coast of Kamchatka, the areas of particular importance in 
Asian coho production, have yielded similar catches in recent years (Table 1), ~ 
averaging annually about 662,000 and 742,000 fish, respectively, during 1950-1960. 
Recent INPFC tagging experiments have indicated that the Japanese mothership 
fishery takes coho originating from both Kamchatka coasts and, also, as will be 
described later, that coho from the northwest Okhotsk Sea coast may be more 
important than present Russian commercial catch records would indicate. 

Coho salmon taken in the Japanese mothership fishery have probably been 
almost wholly of Russian origin (see later). A peak catch of 3,875,000 was made 
in 1956, and the average for the period 1954-1960 has been 2,138,400 fish 
(Table 2). Small, but not insignificant, numbers of coho salmon are also taken in 
the Japanese land-based fishery in the North Pacific off Hokkaido and the southern 
Kurile Islands. 

Thus, in recent years the average annual catch of Asiatic coho salmon, in 
high-seas and in coastal fisheries, has been in the order of 3.5 million fish. 
There is not sufficient information available to estimate with much accuracy the 
order of the total spawning escapements or the probable relationship between catch 

-26r for 1954-1960 were, respectively, 682,000 and 775,000. 
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Table 1. Commercial catch of coho salmon by the U.S.S.R., 1950-1960, by 
district, in metric tons and calculated numbers of fish. l 

Total E. Kamchatka W. Kamchatka 

Year 
tons 1000's tons 1000's tons 1000's 

, 

1950 2,300 759 1,400 475 900 284 

1951 2,700 880 1,200 407 1,500 - 473 

1952 4,600 1,507 2,400 814 2,200 693 

1953 6,500 2,106 2,400 814 4,100 1,292 

1954 7,500 2,433 2,900 984 4,600 1,449 

1955 6,300 2,038 2,200 746 4,100 1,292 

1956 3,800 1,248 2,100 712 1,700 536 

1957 5,200 1,699 2,500 848 2,700 851 

1958 2,800 929 1,900 645 900 284 

19592 3,800 1,226 1,200 407 2,600 819 

1960 1,890 626 1,280 434 610 192 

Average 4,281 1,405 1,953 662 2,355 742 
" 

(1954-60) 4,470 1,457 2,011 652 2,458 775 

IFrom Table 27, INPFC Doc. No. 398; converting to numbers of fish at 6 1/2 Ib 
per fish for E. Kamchatka and 7 Ib per fish for W. Kamchatka (using Table 31, 
INPFC Doc. No. 398). 

~n 1959, Table 27 also records 100 metric tons from the Okhotsk district. 
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Table 2. Catch of coho and chinook salmon by Japanese mothership fishery, 
by region, in thousands of fish, 1952-1960. 1 

Coho Chinook 

Year Paci fie Bering Okhotsk Pacific Bering Okhotsk 
Total Ocean Sea Sea Total Ocean Sea Sea 

1952 24 24 -- -- I 1 -- --

1953 340 340 -- -- 8 8 -- --
1954 1,398 1~398 -- -- 74 74 -- --
1955 3,576 3 1 184 -- 392 76 74 -- 2 

1956 3,875 3~753 5 117 137 88 48 1 

1957 442 339 1 102 31 14 17 * 

1958 3,393 3,342 -- 51 46 45 -- I 

1959 1,423 1,391 32 -- 68 38 30 --
1960 862 -- -- -- 180 -- -- --

Average . 
( 1954-60) 2,138.4 87.4 

1 From Table 36, INPFC Doc. No. 398; division between Pacific Ocean and 
Bering Sea is approximate; 1960 data have been added. 

*Less than 500 fish. 
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and escapement. Prior to the post-war Japanese mothership fishery it is probable 
that certain stocks of coho salmon were "underfished" or at lea~t underutilized 
in comparison with other species. This was mainly because of -their late -arrival 
in coastal waters, at a t.ime of deterior.ating weather conditioAS;,· and- the with
drawal of much fishing gear used primarily for the other speci·e-s - (Gribanov, 1948; 
Moiseev, 1955, and see later section on tagging results}~ Even today it is pos
sible that the total stocks of Asian coho are incompletely known, since the¥ .are 
also late arrivals in the Japanese mothership fishery. As will be described later, 
they tend to reach the peak of their abundance, off southeast Kamchatka, toward the 
close of the mothership fishery--i..eo, at the time when the total salmon quota is 
near attainment. Also, it is likely that the mesh sizes used in this fishery, 
which are selected primarily for the more abundant species, are not the most 
suitable for catching the greatest possible number of coho salmon. 

On the North American continent the commercial fisheries for coho salmon are 
restricted to coastal and inshore waters. The principa1 fisheries extend. from 
Central Alaska to Oregon .. California contributes a small catch, and there is .also 
some coho fishing in Western Alaska, mainly in Bristol Bay and along the north 
coast of the Alaska Peninsula. Western Alaska may be similar to some parts , of 
Russia, in that the coho return late in the year, following the major expenditure 
of fishing effort on the more numerous sockeye, chum and (even-year) pink salmon, 
and at a time of worsening weather~ 

During 1950-1959 the commercial catch of coho salmon in North America has 
averaged almost 6,800,000 annually (Table 3). British Columbia has invariably had 
considerably larger catches than the other areas, averaging almost 3 million 
annually. Southeast Alaska and Washington State have had similar annual catches, 
averaging 1. '5 and 1,2 million fish, while much smaller catches, averaging 0.5 
million, or considerably less, have been made in Central Alaska, Oregon, Western 
Alaska and California, in that order. For the continent as a whole, the coho catch 
has remained relatively constant in recent years, showing only minor annual 
fluctuations in comparison with the more numerous species. 

Since it is probable that the Japanese mothership fishery takes only 
unimportant numbers of North American coho, the above figure of 60-8 million can be 
taken to describe the annual total commercial catch of North American coho salmon 
in recent years. To this figure must be added the small but not insignificant 
number of coho salmon caught in the North American , sport fisheries, particularly 
those of Washington State and British Columbia. 

Due to a number of factors it is almost impossible to obtain very accurate 
data on sport fishing catches; the following figures are therefore only approximates~ 

Today, thousands of individuals take part in the salmon sport fishing in 
coastal and inshore waters. The catch is not proportionately large, however, 
because the catch-per-unit-of-effort is extremely low, and because recently both 
Canada and the United States have imposed severe restrictions in terms of size and 
daily take. Today, therefore, with some exceptions the salmon sport catch amounts 
to only a small fraction of the total yield of coho salmon. 

The heaviest sport fishing for coho salmon occurs in Washington State and 
British Columbia; smaller numbers are caught in Oregon, California and Southeast 
Alaska. During the last seven/eight years the average annual catch of coho salmon 
in the sport fisheries of Washington, Oregon and California has been roughly 
350,000, and in British Columbia about 200,000 (Tables 4 and 5). These are not all 
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Table 3. Commercial catch of coho sa~on in North America, by region, in 
thousands of fish, 1950-1959. 1 

Total A lask,a 
Year North Bri tish Wash- Cali f-

America Western Central S.E. Columbia ington Oregon ornia 

1950 7,104 83 762 1,652 2,700 1,407 400 100 

1951 10,107 76 645 3,310 4,053 1,323 600 100 

1952 7,557 70 617 1,746 2,746 1,852 432 94 

1953 6,119 31 387 1,163 2,894 1,269 301 74 

1954 5,960 59 679 1,771 2,445 722 231 53 

1955 6,184 27 468 1,338 2,970 1,043 290 48 

1956 6,566 52 495 935 3,050 1,434 529 71 

1957 6,513 87 301 1,217 3,137 1,108 576 87 

1958 5,807 193 459 955 2,990 994 204 12 

1959 5,644 76 332 1,094 2,897 988 222 35 

Average 6,756.1 75.4 514.5 1,518.1 2,988.2 1,214.0 378.5 67.4 

lusing INPFC Doc. No. 398, Tables 47, 48, 49, 58, 65 and 72; and the INPFC 
Statistical Yearbook for 1959, Table IX. 
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Table 4. Estimated salt-water sport catches of coho and chinook salmon 
in Washington, Oregon and California, in thousands of fish, 
1952-1958. 1 

Year Coho Chinook 

1952 278 347 

--- ~-~- .. 
1953 232 308 

1954 292 407 

1955 326 472 

1956 504 533 

1957 583 475 

1958 282 329 

Average 357 410 

IFigures for Washington from the Pacific Marine Fisheries Commission, 
as obtained from annual reports of the Washington State Department of 
Fisheries. Figures for Oregon and California from Wendler, 1960, 
Tables 2 and 3. 
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Estimated sport catches of coho and chinook salmon in tidal 
waters of British Columbia, in thousands of fish, 1953-1960. 1 

Year Coho Chinook 

1953 130 . 74 

1954 134 76 

1955 185 89 

1956 198 107 

1957 251 135 

1958 262 144 

1959 243 117 

1960 238 93 

Average 205 104 

IFrom "Statistics on salmon sports fishing in tidal waters of British 
Columbia 1959", Department of Fisheries of Canada. The "grilse" 
figures have been allocated to coho and chinook in the ratio of 
3 to 1. 
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maturing fish; a sizeable proportion is of immature coho, but a reliable estimate 
cannot be given at present. 

To summarize, then, something in the order of 7.5 million cohc-· a·re",ciH:ight 
annually in the coastal waters of ~m:North American continent. The great majority 
of these are taken from Southeast Alaska to Washington State. 

Escapements. In both continent~ information on the spawning escapements of 
coho salmon is fragmentary and very incomplet.e. As mentioned, this- is due · 
primarily to conditions which make their ~cc\n'.at-e :enumeration ' vi-rt~a-Hy impo-s-s-i-ble- · · 
they spawn in so many streams, and ·their .arrival on the spawning beds is both late 
in the season and prolonged~ 

In North America tagging exp-eriment-s have not been too ·useful in as'ses-sing 
the fishing intensity on coho salmcm, _mai-nly because, as the e-xperiments have 
shown, the troll fisheries operate upon mixed stocks from many streams (see Parker 
and Kirkness, 1950; Milne, 1957). :Milne (unpub., MS) has estimated that ·in British 
Columbia somewhat less than 50% of adult coho escape the fisheries to spawn~ It 
is believed that in Washington State the survival to spawning is rather less· than 
this.. Too little is known from other areas to permit definitive statements, but 
doubtless the conditions that make coho enumeration difficult in North America 
also occur in Asian territories. 

For the purposes of this report a rough approximation of the total stock 
sizes of coho salmon on the two continent·s is obtained by doubling the total annual 
average catchesw In other words, it is consipered that the fisheries take half the 
total stock of returning adults. Thus the total Asian stock is estimated at ~-7 
millions, and the total North American stock at 14 millions. It is appreciated 
that there is some annual variation (but probably considerably less than with the 
more abundant species), and that the escapements in some regions are doubtless less 
than 50%. However, it is also true that the stocks of many streams, particularly 
in more northern and less populated areas, are hardly touched by heavy fisheries. 

Time of arrival in coastal waters. The Russian literature contains various 
references to the time of arrival of adult coho salmon in Russian coastal waters. 
Statements by Gribanov (1948) and Semko (1954) are in general agreement with the 
following table given by Moiseev (1955, his Table 1): 

Occurrence of coho in coastal waters~ 

Okhotsk-Tauisk and 
West Kamchatka 

Avachinsky Bay 

Kamchatka Gulf 
Rivers on Komandorsky Island 

Anadyr Gulf 

Time of arrival 

From the beginning to middle of August to 
middle or end of September 

From mid-August to October 

From mid-July to mid-September or October 
Mid-August 

From first to end of September 

In the Japanese mothership fishery the coho catches increase sharply 
during August, when the fleet is off the southeast coast of Kamchatka. catches 
remain high in this area when the fishery terminates--by mid-August or earlier. 
The Japanese research vessel catches have also followed this trend. Coho salmon 
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h~ve been taken by Japanese re"search vessels in the Okhotsk Sea- in July, but the 
vessels have not operated there ata later period. (Coho catches by the mother
ship fishery and by research vessels .are discussed in detail in a later section.) 

This evidence indicates that Russian coho enter coastal waters and river 
mouths relatively late in the season, as compared with the othef salmon (except, 
presumably, the late chum salmon runs), and that the runs are quite prolongedw As 
suggested earlier, these factors probably affect to some extent the overall rate 
of exploitation of Russian coho salmon. Jhis would apply both to the Russian 
coastal fisheries, and to the Japanese fishery on the high seas~ 

Among North A~erican coho it is necessary first to distinguish between two 
apparently distinct groups of coho salmon--an ocean type and an inshore water type. 
The former "are believed to spend much of the period of their ocean residence in 
offshore waters; the latter are believed to remain in inshore waters (such as the 
Gulf of Georgia and Puget Sound) at all times (Milne, 1958). It is known that the 
ocean type is faster growing9 and there is some evidence that suggests that this 
more rapid growth begins in fresh water as well as continuing through the marine 
phase. In discussing the time of arrival of North American coho in coastal 
waters reference will be made, therefore, only to catches in outside waters (for 
example, waters off the we&t coasts of the islands off Southeast Alaska and British 
Columbia) • 

In the outside coastal waters of North America, coho salmon are fished by 
trollers and an indication of the time of their arrival can be gained from the troll 
catch statistics. The pertinent data are summarized in terms of dates by which 
percentiles of the total catch have been aChieved in Tables 6 (Southeast Alaska), 
7 (British Columbia), and 8 (Washington State). 

Generally speaking, coho first arrive in appreciable numbers in these waters 
early in July, and reach peaks in the commercial catches around mid- to late July. 
They extend into late August and early September. The runs in the more southerly 
areas are appreciably later than those farther north. For example, off the 
Washington coast peak catches are made from 1 to 3 weeks later than in the waters 
off the west coast of Vancouver Island. 

Ocean distribution 

Since a more detailed study -of the oce"an distribution of the Pacific salmon 
is being made by another INPFC group, th"e present analyses will be brief and rather 
general. With a few exceptions the data that are used herein have already been 
published in INPFC Documents. References will be to maturing fish unless otherwise 
intimated; very little is known of the immature coho on the high seas. 

In northern latitudes coho salmon have been caught intermittently across the 
width of the Pacific Ocean. They have also been found widely dispersed in the 
Bering Sea, to as far north as fishing has permitted investigation. Regarding 
their known southern limits, coho salmon have been taken on the high seas (that is, 
beyond coastal waters) as far south as 45°N Latitude in the eastern half of the 
Pacific Ocean (at 44°56'N x l33°38'W on 26 May, 1957, and 45 0 N x l75°W on 29 May, 
1960), and at 42°30'N Latitude in the western half (at l67°E Longitude, on 1 June, 
1959). Their general distribution in the Pacific Ocean is thus similar to those 
of the other Pacific salmon. The particulars of their distribution will now be 
explored by examining the catches of the Japanese high-seas fisheries, and the 
catches of Japanese, United States and Canadian research vessels. 
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Table 6. Dates of attainment, by week-end, of percentiles of total 
troll catches of c~ho in outside waters of Southeast 
Alaska, 1957-1959. 

Area 1212 

Year 25% 5~ 75% 95% 

1957 July 27 August 3 August 10 August 24 

-1958 August 2 August 9 August 16 September 

1959 July 25 August 1 August 15 August 29 

Average July 28 August 4 August 14 August 30 

Area 1643 

1957 July 20 August 3 August 10 August 31 

1958 July 19 July 26 August 16 September 

1959 July 11 July 25 August 8 September 

Average July 17 July 28 August 11 September 

Area 1734 

1957 July 13 August 3 August 24 September 

1958 July 19 July 19 August 9 August 23 

1959 July 18 August 1 August 29 September 

Average July 17 July 28 August 21 September 

~ata provided by United States Fish and Wildlife Service. 

2prom north tip of Noyes Island south to Cape Muzon. 

3From just north of Yakobi Island south to Cape Ommoney. 

4From Cape Fairweather south to just north of Yakobi Island. 

6 

6 

12 

6 

14 

5 

4 
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Table 7. Dates of attainment of percentile catches of coho salmon by trollers 
in Statistical Areas 19 23 and 26, British Columbia~ by week-end; 
1956-1960. 1 

2 Area 1 

Year 

1956 

1957 

1958 

1959 

1960 

Average 

10 

July 

July 

July 

July 

July 

July 

25 

7 July 

6 July 

5 July 

4 July 

2 July 

5 July 

Percentage . 

50 

14 July 28 

6 July 13 

19 July 26 

11 July 25 

9 July 23 

12 July 23 

75 95 Begin End 

Aug. 11 Sep. 1 June 2 Sep. 29 

Aug. 3 Aug. 31 June 15 Oct. 5 

Aug. 16 Aug. 30 June 14 Oct. 4 

Aug. 1 Aug. 22 June 20 Sep. 26 

Aug. 6 Sep. 3 June 18 Oct. 1 

Aug. 7 Aug. 30 

~ata used were from G~ritish Columbia Catch Statistics", for 1956 to 1960; 
~ 

Department of Fisheries of Canada. -, 

2 Area 1 is Dixon Entrance off the north coast of the Queen Charlotte 
Isla nds, and seaward. 

Area 23 3 

1956 June 30 Aug. 4 Aug. 25 Sep. 1 Sep. 22 June 16 Nov. 30 

1957 June 22 July 6 July 27 Aug. 17 Sep. 7 June 15 Nov. 30 

1958 July 5 July 12 Aug. 9 Aug. 23 Sep. 13 June 21 Nov. 30 

1959 June 20 June 27 July 11 Aug. 15 Sep. 19 June 20 Nov. 30 

1960 June 25 July 2 July 23 Aug. 6 Sep. 17 June 18 Nov. 30 

Average June 26 July 15 July 31 Aug. 19 Sep. 16 

3Statistical Area 23 is off Barkley Sound, west coast of Vancouver Island. 

Area 264 

1956 June 30 July 7 July 21 Aug. 11 Sep. 1 June 16 Oct. 20 

1957 June 22 June 29 July 13 Aug. 3 Aug. 31 June 15 Oct. 19 

1958 July 19 Aug. 2 Aug. 9 Aug. 9 Sep. 6 June 14 Oct. 18 

1959 June 20 June 27 July 18 Aug. 22 Sep. 12 June 20 Oct. 31 

1960 July 2 July 16 July 23 Aug. 6 Aug. 27 June 18 Oct. 22 

Average July 1 July 9 July 23 Aug. 10 Sep. 3 

4Statistical Area 26 is towards the northern end of the west coast of 
Vancouver Island. 

. ' 
• 
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Table 8. Dates of attainment of percentiles of total coho catches in 
Washington State, U.S~A., 1956-1959. 

Paci fic Ocean Area 

Year 25% 

1956 Jul. 28 

1957 Jul. 14 

1958 Jul. 26 

1959 Jul. 18 

Average Jul. 22 

Inside Area 

1956 Sep. 22 

1957 Sep. 1 

1958 Sep. 13 

1959 Aug. 29 

Average Sep. 9 

Aug. 18 

Aug. 4 

Aug. 16 

Aug. 8 

Aug. 12 

Oct. 6 

Sep. 15 

Sep. 27 

Sep. 26 

Sep. 26 

Sep. 8 

Aug. 25 

Aug. 30 

Aug. 29 

Aug. 31 

Oct. 20 

Oct. 6 

Oct. 11 

Oct. 17 

Oct. 14 

Sep. 29 

Sep. 22 

Sep. 27 

Oct. 3 

Sep. 27 

Nov. 10 

Nov. 10 

Nov. 8 

Nov. 7 

Nov. 9 

~ates were determined from data given in INPFC Statistical 
Year Books. 
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The Japanese fishery in the Aleutian area • . J ,he Japanese .. mothel'ship catches 
of coho salmon in the North Pacific and Bering Sea, by month and by statistical 
area, for 1952-1960, are shown in Fig. 1 to 9. (Data for 1952-1959 are taken from 
INPFC Statistical Year-Books; those for 1960 were provided by the "Ocean 
pistribution" groupo) 

In all years, despite the very large amount of fishing effort, extremely few 
coho, amounting to only a few thousand at the most, were taken in the months of May 
and June 1n the' North Pacific and Bering Sea waters of the Aleutian area (roughly, 
north of 46°N Latitude and between Longitudes 165°E and 175°W) 0 Catches increased , 
from May to June, particularly south of the Aleutians, but somewhat also in the 
Bering Sea. The abundance of coho salmon in these waters in these month~, as 
compared with "thei.r abundance , later in the season" is in mar~e.d contraH t,o -t;Q.~ ', , 
relatively high abundance of maturing sockeye, pink and chum s'almon in May and June', " 
in the same areas. 

During July a,nd August the coho catches and catch-per-unit of effort 
increased sharply. Also, in these 'months, and particularly in August, the coho 
catches formed a much greater fraction than earlier of the combined salmon catch 
(Fig. 10). During this pe"riod the fishery had gradually shifted and concentrated 
in high-'seas waters off the southeast coast of Kamchatka, and principally south of 
the western Aleutians and the Komandorsky Islands. In general," the catches-per
unit of effort for July, and in some instances for August also, had tended to be 
greater in the outer southern and -southeastern areas of this regIon,. Thes-e facts 
suggest that the coho salmon approa-ch the "east coast of Kamchatka over a broad front 
from the south and southeast, mainly, and that the sharp increase, in their numbers 
takes place toward the termination of fishing operations. Some -mov-ement- westward 
along the south side of the Aleutian chain is indicated, but the main source of the 
accumulation off southeast Kamchatka appears to have been from farther south. 

Small numbers of coho were also -taken "each year in the western Bering Sea 
by this fishery, and again primarily late in the season. They would appear to have 
entered the Bering Sea both from points along the Aleutian chain and along the East 
Kamchatkan coasto 

Considering the relative low abundance of Asian coho salmon as compared 
with Asian pink, chum and sockeye salmon, it is probable that in this high-seas 
fishery coho salmon are, to a degree, taken only incidentally to the catches of 
the other species. That is, both effort and gear are probably directed specifically 
towards catching the more numerous fish. Furthermore, the imposition of an overall 
catch quota must surely tend to restrict and limit the fishing for coho salmon 
specifically, in the area and during the period of their greatest (or approaching 
~ir grea~t) abundanceo (In this connection it may be noted that in two years, 
~) :?~7 and 1959), when there was no fishing during August y the total catch of coho 

salmon was greatly reduced; in these two odd years particularly large catches of 
pink- salmon were made, which doubtless contributed to the early attainment of the 
total salmon quota.) 

The Japanese land-based fisheryo In much of the available statistics on 
salmon catches in the Japanese land-based fishery in the North Pacific, coho 
salmon are not given separat.ely from the combined figure for two or more species. 
According to Nakatsu (1960), "Silver salmon appear in the fishery from mid-July in 
Area 4, gradually incie-asing in numbers in early August. In August' silve'rs a"re 
second to pinks in landings in some areas but the total catch of this species for 
the entire season is not large" (Area 4 refers to approximately east of the Kurile 
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Fig. 1. Areas occupied by Japanese mothership fishery, by month, in 1952. Coho catches in their approxiIHte 
locations are shown (total catch, 24,196). 
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Fig. 10. Japanese mothership fishery, 1952-1959. Catch by species as percentage of total catch of all 
specles, by month. 
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Islands, between 45°N and 48°N Latitudes) 0 These statements give some suppo-rt to 
the conclusions reached above that the coho salmon increase in abundance off south
east Kamchatka late in the fishing season, and that their Source in that area is 
primarily from the south and southeast. 

The Japanese fishery in the Okhotsk Seao In recent years Japanese-moth-er
ships have operated in the Okhots* S-ea, ~etween North Latitudes 48 0 and 560, and 
East Longitudes 1500 and 155°, du:ring 1955 tQ 1958 inclusiveo' There was no 
mothership fishery in this area in 1-959 . .and 19600 Over the four years the coho 
catch dropped progressively from--s92,000 in 1955 to 51,000 in 1958 (.INP-FC Doco 
No. ,398, Table 36) 0 This may have been due in part to reductions in the -imposed '
quotas, and thus to overall fisht~g efforto However, in these years the -eat.ch- ' 
per-unit of effort also declined, -:andthis.:<Opp·ears to have been assoc:;iated- ·with the 
reduction of fishing during (late) July ~nd A~ust (Table 9). Thus it appears that, 
as off the coast of southeast KaTn(;hat-ka, the ·abundance of maturing coho in the 
Okhot~k Sea increases late in the sea-son, during late July and Augusto Tagging . 
inforlllation will show later that tpi'grations .·of coho into the Okhotsk Sea occur by 
way of the Kurile passes~ from off sOt(theast Kamchatka, and from points still 
farther southO' 

Research gill-net vessels~ The areas of fishing operations, and the coho 
catches made in these areas by Japanese, United States and Canadian research 
vessels, are shown by month from May to September for the combined years of 1956-
1960 (Fig. ll-15)~ These vessels used surface gill-nets of several mesh sizes 
(se~ INPFC Annual Reports)" Over the five years about 1,300 sets were made, and 
more than 8,000 coho were caughto In addition, some fishing was done during the 
1955 season (by U. S. vessels in the Gulf of Alaska) and, also, several sets wer~ 
mad~ in the months of April and October during 1956-1960 (again by U~ S. vessels 
in the Gulf). A few coho were caught in these operationso 

In May and June coho were very scarce across the whole of the North Pacific 
(outside the Gulf of Alaska), north of 400N Latitude. They were also virtually 
absent from the Bering Sea, only one being caught there in these months in the 
five years. Although the number of sets made in the North Pacific during these 
month$ was not large, a wide area of ocean was covered, and probably sufficient 
fishing was done to suggest that the lack of coho in the catches indicated that 
the main abundance at this time lfY farther to the south. In the Gulf of Alaska, 
during May and June, coho were rather widely dispersed, with more being taken 
closer to the coasts, particularly in Juneo 

During July small numbers <;>f coho were found across the Bering Sea, mainly 
not too distant from the Komandor~kY-Aleutian chain of islands, although a few had 
already "reached" considerably farther northo In the western Pacific during this 
month coho were caught in relatively large numbers, particularly to the south and 
southeast of the Kamchatka Peninsulao They were also present in important numbers 
along the Aleutian Islands west of 180°, and to the southo Almost no fishing was 
done south of 450N Latitude in this general area, so that it is not possible to 
describe the abundance of coho in more southern waters in Julyo However, it 
should be noted that the largest catches in this area and in this month were made 
at the most southerly fishing stations, indicgting a main source in that direction. 
Coho catches in the eastern half of the North Pacif'ic in July were considerably 
smaller than in western waters, and very few were taken south of 50 QN Latitude. 
Coho were found throughout the Gulf of Alaska, but mainly north of 500N Latitude, 
and in greatest numbers closer to shoreo Catches in the Gulf were very small as 
compared with catches in the western Pacific, and at no time were large concentra-
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Table 9. Coho salmon catches in the Okhotsk Sea by the Japanese mothership 
fishery, 1955-1958; in thousands of fish and thousands of tans. 1 

1955 1956 1957 1958 

Fish Tans Fish Tans Fish Tans Fish 

Jun. 1 268 -- 111 + 265 + 

Jul. 43 326 105 332 102 247 24 

Aug. 332 168 13 35 -- -- 27 

Total 376 762 118 478 102 512 51 

cjr 0.493 0.248 0.199 0.130 

~ata provided by the INPFC group reporting on the ocean distribution of 
salmon. 

+ means 0-500 fish. 

Tans 

162 

176 

55 

393 
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Fig. 11. Coho catches by Japanese, United States and Canadian research vessels, Ilay, 1956-1960. Top figure indicates the 
number of sets made, and lower figure indicates the number of coho caught, within the area outlined. Dots indicate 
where individual coho were taken. 
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Fig. 12. Coho catches by Japanese, United States and Canadian research vessels, June, 19~6-1960. Top figure indicates the 
number of sets made, and lower figure indicates the numbers of coho caught, within the area outlined. Dots indicate 
where individual coho were taken. 
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Pig. 13. Coho catchel by Japanese, Canadian and United States research VIlSels, July, 1956-1960. Top figure indicates the 
~r of sets made, and lower figure indicates the JlUIIber of coho caught, within the area outlined. Dots indicate 
where individual coho were taken. 
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Fig. 14. Coho catches by Japanese, United States and Canadian research vessels, August, 1956-1960. Top figure indicates the 
number of sets made, and lower figure indicates the number of coho caught, within the area outlined. Dots indicate 
where individual coho were taken. 
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Fig. 15. Coho catches by Japanese, United States and Canadian research vessels, September, 1956-1960. Top figure indicates 
number of sets made, and lower figure indicates number of coho caught, in areas outlined. Dots indicate where 
individual coho were taken. 
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tions of coho found in the open -waters of the Gulf. Finally, as shown in Fig. 13, 
coho were also taken in the Okhotsk Sea in July~ 

In August, in the western Pacific west of 1700 E Longitude., almost no 
fishing was done south of 50u N Latitude, but the catches at the··mos-t south-e-rn 
stations in this area were still lurge .at this time. Some fishing was · doAe ~s~uth 
of 50 0 N Latitude across the Pacific eastward from l75°E Longitude,- but very few 
coho were caught; coho were taken north of -this line, nearer to--the-·Aleut-iaA" 
Islands, and in the Gulf of Alaska towar-ds the coasts. Again, catohes-- iA -the -Gulf 
and in the Aleutian area were very small in !:omparison with catches off the· east 
coast of Kamchatka. Relatively gooo -..coho catches were also made in August in the 
Bering Sea, west of l75°E Longitude. , 

Japanese research vessels did not op-erate in the North Pacific in the- me-nth 
of September in 1956-1960. It is not possible, therefore, to --d-e-sc-l'i-be- -lat-e:1' -events - 
concerning the abundance of coho -salmon in the western Pacific or the- -we-stern Be-ring 
Sea. As indicated abov~, however 9 it is known that ~p to the termination of opera
tions in August, coho catches were still relatively good off the East Kamchatka 
coast. With the exception of some fair catches close to the south side of the 
Aleutian Islands, and a few other individuals, no coho were taken in September 
across the width of the North Pacific and in the Gulf of Alaska, north of 45°N 
Latitude and eastward from l75°E Longitude. It is not known at this time of 
writing whether these Aleutian Island catches were maturing or immature fish~ A 
few sets were made in the eastern Bering Sea in September, but no coho were caught. 

Tagging vessels. In the years 1955, 1956 and 1957 Japan tagged 53 coho 
salmon in the western North Pacific and Bering Sea, from which there were no 
recoveries; the fish were caught by gill-nets. Beginning in 1958 Japan has 
subsequently used surface long-lines to catch salmon for tagging, and has tagged 
a total of 954 coho by this method during 1958-1960. The United States has 
consistently used purse seines to obtain salmon for tagging, and during 1956-1960 
has tagged small numbers of coho each year, mainly immediately south of the 
Aleutian Islandsv 

A summary of the U. Sv coho taggings is provided in Fig. 16. Most of the 
92 coho immediately south of Adak were tagged in the month of July (and the bulk 
of them in 1957 and 1959). All the recoveries from this area were of fish that 
had been tagged in Ju1y--4 from East Kamchatka and 1 from Western Alaska. The 
Kamchatkan recoveries were tagged and recaptured in 1957; that from Western Alaska 
was tagged and recovered in 1959. The remaining recoveries of coho from the U. S. 
taggings were from British Columbia and Washington, of fish tagged close to the 
west coast of Vancouver Island, and a single immature fish that was tagged south 
of Kodiak Island in 1958, and recovered in Depoe Bay, Oregon, in 1959 (the only 
known case to date of an immature coho recovery in both the U. S. and the 
Japanese Qperations). 

The U. S. seinings provide some positive records of immature coho salmon 
taken on the high seas; undoubtedly other instances will become known when the 
pertinent sampling data have been processed. In addition to the immatures 
mentioned above, 5 other immature coho have been taken by the U. S. seines during 
1956-1960. Their approximate positions are shown in Fig. 16. 

A summary of the Japanese tagging operations, by month, is shown in Fig. 17 
for the combined years of 1958-19600 A total of 177 releases was made, giving 954 
tagged coho (the total caught was somewhat greater than this figure). 
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In Maya few coho were taken in the western Pacific, but rather well to the·, 
south~ A fair number of sets was made in June not far south of the mid-Aleutian 
Islands, but only 1 coho was caught. Fishing further to the west and south yielded 
4 coho from 15 sets made in June. No coho were taken in the eastern Bering Sea in 
June, from 6 sets made just to the north of the Island chain. Much larger catches 
were made at various locations in July. In particular, relatively large coho 
catches were made immediately south of Adak and to the south and southeast of the 
Kamchatka Peninsula. Smaller catches were made a little farther north of this 
latter area, whilst in the western Bering Sea, to the northeast of the Komandorsky 
Islands, only 1 coho was taken in 12 sets in July. The be'st catohe-s- in August , we-.l'e ' 
made off the east coast of Kamchatka in -Pacific waters, and smaller catches fa-rthe-p 
to the east of this general area. A few coho were caught in the western Bering Sea 
in August, to the east of the Komandorsky Islands. 

It is evident that the general movements of the tagging vessels over the 
season was from mid-Aleutian waters in the North Pacific towards the southeast ' 
coast of Kamchatka, and in addition ~ small amoupt of effort in the Bering Sea, 
mainly ira the western half. Thus', with regards to tagging coho specifically, it 
was not possible to explore adequately the important more southern waters of the 
western and mid-Pacific •. 

The recoveries of tagged coho from the Japanese operations have amounted to 
about 6% (58 from 954, as reported to date), which is a fair rate of recovery 
from high-seas taggings. Fig. 18-21 show the recoveries for the combined years of 
1958-1960, by month of tagging. They 'are of particular interest in that they show 
a mixture of East Kamchatka and Western Alaska stocks south of Adak .. 

The single recovery that had been tagged in May had moved almost directly 
westward, towards the Kurile Islands, from roughly 170 0 E to 155°E, near 45°N 
Latitude. No recoveries were made from the 5 coho ta,gged in June... The 225 coho 
tagged south of Adak in July of 1959 gave 2 recoveries from East Kamchatka (the 
Stolbovaya River and the Kamchatka River), and 8 from Western Alaska (3 from 

- Bristol Bay, 2 from the Kuskokwim River, 2 from the Yukon River, and 1 from the 
north side of the Alaska Peninsula). From the 216 coho tagged south of the 
Kamchatka Peninsula and east of the Kurile Islands in July (Fig. 20), in addition 
to the 9 recovered on the high seas near or not too distant from the tagging 
location, 6 were recovered from the Okhot~k-Tauisk region of the Okhotsk Sea 
coast, and 4 from separate rivers on the west coast of Kamchatka. Intermingling 
of northwest Okhotsk coast stocks and West Kamchatka stocks is indicated by the 
fact that in . 1958 one Okhotsk coast recovery and one West Kamchatka recovery were 
made from the July tagging in this area, whilst in 1959, from the July tagging in 
the same general area, there were 5 Okhotsk coast recoveries and 3 West Kamchatka 
recoveries. Finally, one fish tagged in July (in 19.58) south of the Komandorsky 
Islands was recovered in Kamchatka Bay ... 

Before describing the recoveries of coho tagged in August, it is of 
interest to note that there were no recoveries in East Kamchatka from among the 
216 tagged in July south of the Kamchatka Peninsula, whereas from the August 
taggings, mainly further to the north, there were many (relatively) recoveries 
from the East Kamchatkan coast (as well as several from the west coast). This 
would suggest that the runs to rivers in the Okhotsk Sea tended to precede those 
to the east coast of Kamchatka. 

From among the 424 coho tagged off the southeast coast of Kamchatka during 
the month of August, 20 were recovered from the east coast and 6 from the west 
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coast. However, there was no evidence of intermingliD9 of stocks in ~his area in 
August in 1958, since all the recoveries (11) from that year were from East 
Kamchatka. In 1959, on the other hand, stocks from both coasts were present in 
the tagging area during the same month since 6 recoveries were made on the west 
coast and 9 on the east coasto Besides the above, there was a single recovery, 
near the Kamchatka River, from 3 coho tagged in August~ 1960, in the Bering Sea, 
east of the Komandorsky Islands. 

Ocean distribution and environmental factors 

Within the scope of this report it is possible to indicate only the more 
obvious features of the ocean distribution of coho salmon in relation to the marine 
environment. Furthermore, much of the pertinent material collected on this species 
has yet to be examined and reported on. 

As noted earlier, the great maJority of both Asian and North American coho 
salmon migrate to the ocean after spending cone, mainly, or two years in fresh 
water. Almost all the surviving coho mature and return after a little more than 
one year in the ocean" The seaward migrations take place during spring and summer, 
at about the same time as those o-fthe ,sockeye salmon, although they are probably 
more prolonged. Gribanov has observed young coho in the Avachinski Gulf "through
out the whole summer and autumn up to December", and he speculates that some might 
even winter in the Gulf. He also states that young coho may remain "in the 
coastal brackish waters of Kamchatka for 5-6 months". If some Asian coho do 
actually winter in coastal waters, they woul~ appear to correspond to the 'inshore' 
type which Milne has found in Georgia Strait and Puget Sound in North America, as 
we have referred to earlier in this paperc However, as is clearly evidenced by the 
catches of commercial and research fishing off both continents, the main masses of 
the ocean type of coho migrate out into offshore and even far distant Pacific 
waters. Birman (1958) has found them already in offshore waters east of the 
southern Kamchatka Peninsula and northern Kurile Islands, in August. They have 
been taken along island shores of British Columbia from June to August (Manzer 
and Taylor; unpublished data from 1955 explorations). 

Subsequently, apart from a few recorded catches of immature coho on the 
high seas, nothing is known of their distributions and migrations once they have 
disappeared from coastal waters, until the following spring and summer when the 
maturing adults are taken in the various fisheries and research operations. 

Gribanov (1948) was of the opinion that it was very unlikely that Asian 
coho salmon made such extensive ocean migrations as the sockeye, chum and even 
pink salmon, because of the brief period left available to them to spend in off
shore waters. He observed that coho salmon spent some months in coastal waters 
before moving offshore (see above), whereas pink salmon, which also spend only one 
year.in the ocean, mov~d out of coastal waters almost directly after entering 
them from the streams. However, as we have described, the more recent evidence 
from commercial and research fishing makes it clear that Asian coho salmon also 
winter in distant Pacific waters, in regions which require return migrations of 
several hundreds of miles to the shores of their origin. 

Temperature. The concept that the wintering areas of the Pacific salmon 
of both continents are determined by the ocean temperature regime and the range 
of the salmon's tolerance to water temperatures has been adequately expressed by 
Kasahara (INPFC, 1960) and others. Briefly, it is that the pattern of winter 
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cooling of the North Pacific and Be~ing Sea 'forces' the salmon (of all species 
and age groups) of Western Alaska and Asia to travel far to the south and southeast, 
respectively. On the other hand, salmon from the rest of the North American coast 
are not obliged to "mave westward to mid-ocean areas, as far as temperature is 
concerned", but are distributed westward probably J'through gradual dispersal and 
through the drifting force of the Aleutian current flowing from the northern Gulf of 
Alaska -towards the mid-Aleutians ll (Kasahara)o 

The available information on coho salmon would indicate that their dispersal 
in the North Pacific during the winter -months is generally similar to the above. 
However, it remains to be determined in wh-at minor or more detailed respects their 
winter distribution might differ from the other species, in view of possible dif
ferences in thermal preferences and tolerances, and differences from the other 
species in certain aspects of their marine life. 

Maturing coho salmon have been captured by INPFC research vessels in waters 
ranging from 4.5°C to 15 .. 2oq best c-atches have been made within the approximate 
range of 8-l2°Co However, it is also almost certain that coho have been caught in 
waters even colder than the above,sinc~ moth~rship data record catches of small 
numbers of coho in Aleutian waters and aff the southeast coast of Kamchatka in May, 
when, according to INPFC oceanographic .surveys, water temperatures in those regions 
were sometimes well below 4~5°Co (It is also of interest to note in this connec
tion that Gribanov states that coho salmon of 2+ years and 25-28 cm in length 
have been taken in December under th~ ice of Lake Kultuk, this lake being a 
brackish lagoon near Petropavlovsk p ) 

Recently, _both in INPFC Do~uments and elsewhere, various authors have 
discussed the oc-ean distribution of salmon in relation to 'preferred' temperatures, 
or to presumed limits of thermal tolerance. Such preferred temperatures as are 
cited are those that are observed to occur in surface waters that have provided 
the - best catches of a species. Thus, it is generally concluded that chum and 
sockeye salmon prefer and can tolerate cooler waters than pink salmon, and 
consequently, that the wintering range of pink salmon extends further to the south 
and in warmer water than those of the oi:her two species. On this basis it would 
follow that coho salmon probably winter in regions similar to those of the pink 
salmon, and possibly even in warmer waters that extend even further south.. Such a 
conclusion would be based upon observations that coho salmon are generally the last 
to appear in numbers in the northern fishing waters, and that their best catches in 
these northern areas are made late in the season when water temperatures there are 
relati vel y high. 

It is not denied that these ranges of preferred temperatures may exist, nor 
that they determine to some extent the ocean regions in which the different species 
winter. However, it is necessary to appreciate that such relationships are only 
inferred, by reason of the good or poor catches made in particular temperatures, 
and that other factors might also be important in determining where and when the 
different species are or are not present in abundance. 

One other factor that might be considered in this connection is the marine 
life of a species, and in particular the number of years it spends in the ocean 
before maturing. 

Ocean age. Most of the maturing chum and sockeye salmon that are taken in 
the ocean fisheries have spent at least two years at sea, whilst almost all the 
maturing pink and coho salmon have spent only one. These sockeye and chum salmon 
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are taken early in the season well to the north, in cold waters; and they are 
followed later, when the waters are warmer, by the maturing pinK and coho salmon. 
There are no doubt differences between these gr.oups in their rate of maturation 
a~d body growth in the final year,and such differences may be influenced by, or 
may govern, di fferences between the "groups in the timing and rate of their coastwards 
migrations. In any event, the observed differences in temperature 'preferences' and 
in distributions in relation to water temperatures, may therefore be a~sociated no~ 
with species gifferences as such, but rather, in whole or in part, with differences 
In-OCean years and in associated variatl on in physiological state. Two further 
points might also oe considered in this conn~ction. Firstly, that coho and pink 
salmon experience much faster marine growth than do the sockeye and chums of older 
ocean age. Secondly, that the northward spawning migrations of the maturing sockeye 
sockeye and chum salmon are followed later (in warmer waters) by the northward 
feeding migrations of the immatures of those same species. (Also, research vessels 
that have fished in early spring and summer from north to south in Aleutian and mid
Pacific waters, have taken decreasing numbers of matures and increasing numbers of 
immatures in that direction Q ) 

Food supply. In passing it may also be desirable to suggest that the 
availability of suitable food and the food requirements of the different species and 
age groups may also be factors that are related to peculiarities in their ocean 
distribution. Available knowledge on this matter is still meagre, so that useful 
conclusions cannot yet be drawn. However, it is well known that significant dif
ferences do exist between different species, sizes and ages of salmon in their 
feeding habits and their 'preferred' food, and it is possible that a chronological
geographical sequence pertains in the shift of areas of abundance of important food 
items which the salmon follow. Dvinin (1959) has intimated that in May, 1958, in 
the western Pacific, feeding pinks and chums were in "much denser congregations" 
where the biomass of Calanus .tonsus , was high. Certainly, a full understanding of 
the distributions and movements of the salmon in the ocean will not be possible 
until considerably more has been learned of their food relationships, and the 
effects upon such relationships of changing oceanic conditions. 

Vertical distribution. Only fragmentary information is available on the 
vertical distribution of coho salmon. A few coho were caught at depths in the 
series of experiments which Canada carried out in 1957 and 1959; none was caught 
other than in surface nets in the more successful operation of 1960. In 1957, 7 
coho were taken in the sunken net (4 1/2-inch mech) when set at 20-60 ft, 2 in the 
set at 40-80 ft, and none in the set at 60-100 ft. In conjunction with these deep 
sets, surface sets took a total of 27 coho. In 1959, 2 coho were caught in the 
net set at 0-40 ft, 1 in the set at 40-80 ft; and the surface sets that year took 
a total of 2 coho. 

These Canadian experiments showed some differences in the depth distribO
tion of sockeye and chum salmon with time of day and with season (early and late 
summer), and, also, an apparent relationship with the thermocline (Manzer and 
LeBrasseur, 1959; Neave, 1960). In the case of coho salmon it can be said that 
few were caught either at the surface or at depth, but that more were caught at 
the former; and there were no indications that coho were more abundant at depth 
than near the surface. 

In addition to the above, a few coho salmon have been taken at depth in 
the Gulf of Alaska by vertical long-line from the weathership at Station "P". 
However, the true depths at which the fish were hooked are uncertain. 
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When testing trolling lures in waters off the west coast of Vancouver 
Island, B.C., in 1953, Milne (1955) recorded that coho salmon were taken at 
depths varying from 5 to 10 fathoms, with most being taken at 5 fathoms. In 
contrast, spring salmon were taken deeper, from 10 to 15 fathoms, most at 15 
fathoms. 

In the troll fishery in coastal waters of Bri Ush Columbia and Southeast 
Alaska fishermen are of the general opinion that coho salmon swim nearer the sur
face than chinook salmon. Dr, Ro .parker of the Biological Station at Nanaimo, 
British Columbia, has stated to the author that when trolling for chinook and coho 
salmon off Cape Fairweather, Southeast Alaska, he took Chinook salmon mainly 
below the thermocline, and coho salmon -mainly in and above the thermocline. 

Although these various piec-esof evidence are not too conclusive regarding 
the verticfil distx'ibution of coho salmon in open ocean waters, none indicates that 
coho are more abundant in deeper water than near,er the surfaceo They are certainly 
taken in large numbers by the shallow net,s of the J~panese mothership fishery, 
although it is still possible that important numbers are not available to these 
nets because they s,~1m belQw them. It would be very informat.ive to investigate the 
depth distribution of coho salmon in "I'egions of their abundance9 such as in the 
waters off southeast Kamchatka, in July and Augusto 

Intermingling o,f Mian and, North American coho stocks 

Posi ti ve evidence indicates that there is at least some intermingling of 
Asian and North American coho in mid-Pacific waters. Furthermore, meagre though 
the data are, they do suggest that thi"s l'henomenor can vary from one year to the 
next--which may not be important in the case of the probable small numbers of 
intermingling coho, but doubtless is so for some of the other species. 

The source of this evidence is from the tagging operations. In 1957 Japan 
tagged 225 coho salmon in the month of July directly south of Adak (roughly l76°W 
Longitude). From these, 8 were recovered in Western Alaska and 2 from Kamchatka 
Bay. Also, in July of the same year, in approximately the same area, the United 
States tagged another 43 coho, from which 2 were recovered in the Gulf of Kamchatka 
and two in Kamchatkan rivers further to the south (Paratunka and Avacha Rivers). 
Thus, in that year, from relatively simultaneous taggings in the same area there 
were recovered 6 coho from Kamchatka and 8 from Western Alaska. In 1959 the United 
States tagged 30 coho south of Adak, and from these there was 1 recovery from the 
Kuskokwim area of Western Alaska. All other Asian coho recoveries have been from 
taggings carried out well to the west of the 1800 meridian, and all other North 
American recoveries have come from taggings done in the Gulf of Alaska, far to 
the east (see Fig. 18-21). 

With some minor exceptions, no racial studies (scales, meristics, 
parasitology, serology) have been made of coho salmon for the INPFC, so that 
nothing from those sources is available toward determining the extent of inter
mingling" 

Monthly summaries of the mothersnip coho catches and the Japanese, United 
States and Canadian research gill-net catches of coho salmon during 1956-1960 have 
already been shown in Fig. 1-9 and 11-150 It would appear reasonable to conclude 
from these data that it is extremely unlikely that there is ever extensive inter
mingling of Asian and North American adult coho salmon during the spring and~ummer. 

/ 
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The major concentrations of Asian coho approach the Kurile Islands and East 
Kamchatka from the south and southeast, and th~y are already in the western half 
of the Pacific before they appear in numbers in more northern waters (north of 
45°N Latitude). Considerable numbers also close the Aleutian Islands, but again 
mainly in the western half o Some enter the Bering Sea through the Island pasSes, 
but also to the west. 

Regarding North American coho from south of the' Alaska Peninsula, there 
appear to be no offshare areas of great cancentratians similar to those off 
Southeast Kamchatka. These caho are faund .scattered in the Gulf of Alaska early 
in the seasan, following which they have been ~aken only in waters closer to the 
coasts. It can only be surmised that coho from -Western Alaska approach the 
Aleutian Islands from the sauth and east, and enter the Bering Sea through passes 
mainly to the east of 180°0 There is certainly little or no evidence to suggest 
that Asian and Western Alaska stocks "intermingle extensively in the Bering Sea 
itself. Furthermare, the Western Alaska stocks are not large. 

Of course, the problem of intermingling relates not 'Only to fish of the 
same species but alsa to intermingling between di fferent species from the two 
cantinents. It is mast unlikely that Asian coho and the mature Bristol Bay sackeye 
intermingle in the Aleutian area, because the latter have already moved well on 
towards Bristol Bay by the time the coho have reached such northerly waters (see 
Hartt, 1960). Furthermore, the main llla'sses of coho move northwards towards the 
East Kamchatkan coast through waters further to the west. It is possible that 
there is some intermingling between--North American coho and either or both Asian 
pinks and chums in waters directly south of the Aleutians to the east, according 
to evidence regarding these two species as given in the two Rapporteurs' Reparts 
'Of 1960. A camparative study 'Of the ocean distributian and mavement of the dif
ferent species 'Of salmon would be necessary to resolve this particular aspect of 
intermingling. 

Chinaok salmon 

Continental stocks 

In North America the chinook salmon occurs from within the Arctic Circle 
(have been taken off Cape Thompson in the Chukchi Sea; Smith, 1960) to southern 
California below San Francisco. These fish spawn mainly in larger rivers, such 
as the Sacramento, Columbia, Fraser and Skeena, and in many of the other major 
systems of Oregon, Washington and Califarnia. The large Alaskan rivers are 
apparently nat great producers of this species, but they do have some importance. 
As well as these larger systems, smaller streams also contribute to the overall 
production of chinook salmon in North America. 

In Asia the chinook salmon is faund at 
River (Kagonovsky, 1960) and as far south, in 
(Schmidt, 1950). Also, according ta Schmidt, 
and have been recarded off northern Hokkaido. 
the larger rivers of East and West Kamchatka. 

least as far north as the Anadyr 
small numbers, as the Amur Firth 
they occur an the island 'Of Sakhalin, 
The impartant production areas are 

Co.mmercial fisheries. An appraximation of the present abundance 'Of chinoak 
salmon an the two continents can be gained from recent catch records. 
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The North American commercial catches by all gear, and by area, for the 
years 1952-1959 are shown in Table 10. The a¥~xa~e for the continent for these 
years has been a little more than 3.1 million fish, distributed as follows. 
Western Alaska, 141,000, Central Alaska, 77,000; Southeast Alaska 377,00Q; 
British Columbia, 951,000; Washington, 555 9 000; Oregon, 439,000 and California, 
586,000. 

The majority of chinooks in North .America are caught by trolling gear, but 
substantial proportions are also taken by other gear including gill-nets:, seines · 
and traps (see Table 11). Tagging and markin~ have shown that the chinook salmon 
stocks from the major rivers intenningle _along the -Pacific coa-st · (Parker and · 
Kirkness, 1950, 1956; Milne, 1958). Fig. 22 compa-res the troll catches of chinook 
for the period 1936-1959 in Southeast Alaska, British Columbia, Washington, Oregon 
and California. The sharp decline in the (outside) troll catch of Southeast Alaska 
after 1953 was doubtless due to the decline in the Columbia River fall chinook run 
(the inside catches, mainly by other gear, are mostly of Alaskan and British 
Columbian stocks)& The British Columbia troll catch has remained fairly constant 
since 1951 at about 10,000,000 pounds. In Washington the catch has fluctuated 
around 5,000,000 pounds a year, but after the peak in 1952 declined sharply to 
less than 3,000,000 pounds in 19590 The Oregon troll catch increased gradually to 
a high of 404 million pounds in 1956, then declined to a record low of only 
0.5 million pounds in 19590 The California troll catch has had two periods of very 
large catches, in 1944~1947 and in 1954-19560 In 1955 California had the largest 
troll catch of chinooks on the Pacific Coast, and again in 1956 it was almost the 
largest along with British Columbiao 

Troll fishing for chinook and coho salmon along the entire Pacific Coast 
has increased greatly since World War E, and except for Alaska the chinook troll 
catches have been the highest in history. The Alaska and Washington catches have 
declined since 1953 and the Oregon and California catches since 1956. These 
declines were no doubt associated with d~clines in the autumn runs of Columbia 
River chinooks since 1950, and in the Sacramento stocks since 1957. After the 
reduced catches of 1954 and 1955 the British Columbia catches increased somewhat, 
and have since remained fairly constant. Possibly the Fraser River stocks of 
chinooks are presently being exploited more intensively than in the past. 

The North American sport fishery. The sport fisheries for chinook salmon 
in North America have greatly increased during recent years, but are at present 
being severely restricted in some areas. Most of the fish are taken by hand
trolling gear in ocean waters, and smaller numbers in freshwater streams. As was 
explained for coho salmon, accurate catch figures are difficult to obtain, but it 
is possible to give an indication of the approximate numbers caught each year. 

'The ocean sport catches in recent years are given in Table l2r In British 
Columbia the sports catch over the last several years has averaged about 100,000 
chinooks, equal to roughly one-tenth of the average B. C. commercial catch. 
Averages for Washington, Oregon and California have been, respectively, 84,000, 
49,000 and 131,000 fish, which have amounted to approximately 15, 11 and 12% of 
the several commercial catches. The total North American sports catch (exclusive 
of small numbers taken in Alaskan waters) has averaged 369,000, or about 12% of 
the total North America commercial catches of this species.~ 

Thus, if freshwater catches are also considered, the North American sport 
fisheries have been taking something in the order of 400,000 chinook salmon 
annually in recent years. 

~he figures for the three States are low, and will ' be revised. 



Table 10. Commercial catches of chinook salmon in North America, 1952-1959; in 1000's of fish. l 

Year 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

Average 

Western 
Alaska 

92 

102 

128 

135 

137 

158 

182 

195 

141 

Central 
Alaska 

115 

113 

85 

74 

82 

57 

45 

47 

77 

Southeast 
Alaska 

528 

498 

398 

376 

239 

298 

323 

359 

377 

Washington 

662 

630 

569 

651 

519 

555 

482 

375 

555 

IFrom INPFC Statistical Year Book for 1959, Tables IV, IX and X. 

Oregon Cali fornia 

433 408 

371 462 

357 567 

565 876 

678 1,002 

461 492 

399 371 

246 513 

439 586 

Bri tish 
Columbia 

905 

1,014 

875 

872 

983 

938 

1,069 

948 

951 

North 
N. America 

3,143 

3,190 

2,979 

3,549 

3,640 

2,959 

2,871 

2,683 

3,127 

~ 
(J'\ 
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Table II. Commercial landings of chinook sa lmon in North America in 1000'5 
of pounds, 1950-1959.1 

/ 

Cali fornia 
2 

Oregon 3 Washington 3 

Year Troll All gear Troll All gear Troll 

1950 5,240* 6,450* 1,031 8,576 4,069 

1951 5,425 6,768 2,600 9,376 5,430 

1952 5,738 6,524 3,084 7,705 6,549 

1953 6,550 7,417 1,926 6,561 6,352 
-

1954 8,169 9,069 2,208 5,771 5,384 

1955 9,314 11,635 3,664 9,418 5,072 

1956 9,791 10,924 4,390 10 3 024 4,040 

1957 4,649 4,971 2,999 6,808 4,848 

1958 3,576 3,576 1,831 6,015 3,299 

1959 6,542 6,542 524 3,596 2,671 

British Co1umbia 3 Alaska 

"Troll All gear4 Troll All gear 

1950 13,466 7,062 12,198 

1951 8,400 12,920 9,026 15,791 

1952 10,310 14,420 8,936 14,706 

1953 10,650 15,670 9,253 14,261 

1954 8,300 13,490 6,882 12,208 

1955 8,120 12,530 6,638 11,760 

1956 I 9,830 13,700 3,949 9,161 

1957 9,680 12,650 5,387 10,275 

1958 9,090 14,210 5,959 10,990 

1959 8,650 13,510 6,400 11,720 

1960 6,390 10,320 

1Data from the Pacific Marine Fisheries Commission. 

~anded weights mixed round and dressed; 1959 dressed weights. 

3Round weights. 

all gear 

8,917 

10,914 

11,618 

10,841 

9,168 

9,934 

8,253 

8,394 

7,226 

5,873 

4A11 gear landings are mixed weights through 1950, thereafter round weights 
only. 

*'Inc1udes silver salmon. In 1950-54 California silver salmon catches averaged 
583,000 pounds. All California commercial silver salmon are caught by trolling. 
(Silver = Coho) 
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Table 12. Ocean s port catches of chinook sa Imon in British Columbia, 
Washington, Oregon and California in recent years, in 1000's 
of fish. l 

Area 1953 1954 1955 1956 1957 1958 1959 Average 

British Columbia 2 75 75 90 105 135 145 117 

Washington 3 46 71 84 118 102 84 ? 

Oregon 3 15 17 59 51 79 74 ? 

Ca li forni a 3 141 171 184 163 64 65 ? 

Total 277 334 417 437 380 368 ? 

IBritish Columbia data from Department of Fisheries of Canada, 
"Statistics on salmon sport fishing in the tidal waters of 
British Columbia, 1959". 

106 

84 

49 

131 

369 

2r~rilse" are divided between coho and chinook in the ratio 3:1. 

3Washington, Oregon and California data from Wendler, 1960. 
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The writer ha$ · less detailed information on the catches of Asian chinook 
salmon, but the available data make it plain that the Asian stocks are considerably 
smaller than the North American stocks~ The main coastal fisheries and the major 
production areas for this species in Asia are located along the coasts of East and 
West Kamchatka, and the larger rivers ar~ the important producers (Moiseev, 1955). 
Also, according to Motseev, there is fishing for chinooks in the Gulf of Tauisk, 
but no catch data for this particular region are available. Table 13 gives the 
cptches in East and West Kamchatka for the period 1944-1960, The average annual 
catch during the more recent period of 1954-1960 has been about 75,000 chinooks 
for East Kamchatka and 16,000 for West Kamchatka, according to data and calcula
tions giv.en in Table 13. It is likely, therefore, that somewhat more than a 100,000 
chinooks are caught each year in all the Russian coastal fisheries .. 

Chinook saltnon are also taken by the Japanese mothership fishery. Small 
catches were made in the exploratory years of 1952 and 1953. During the years 
1954 to 1960, the annual catch has .r..anged from 31,000 in 1957 to 180,000 in 1960, 
the average for the seven years being 87,400 (Table 2). These fish are taken during 
the months of May to August in North Pacific and ·Bering Sea waters west of l75°W 
Longitude and north of 46°N Latttude (Fig. 23). It is possible that they include 
fish of North American origin, particul.arly immatures in the Bering Sea (see tagging 
results)9 However, no allocations of PTOpoTtions by country of origin are possible 
on the basis of data available at present. 

In addition to the above, several thousand chinooks are taken annually in 
the Japanese land-based fisheries (drift nets and long-lines). 

Escapements. Spring salmon spawn mainly in the headwaters of large river 
systems, in areas which are frequently -difficult of access. Also, the runs are 
quite prolonged and can extend through much of the year. Because of these and other 
conditions it is virtually impossible to make accurate estimates of the magnitude 
of spawning stocks, except in locations where all the fish must pass through man
made weirs or dams. Estimates have been and are being made in various regions by 
ground and aerial surveys and these provid~ some information. Tagging and m~rking 
experiments have helped to gain some indication of the size of escapements of 
particular stocks. 

Milne (personal communicatiun-) ha-s estimated that somewhat less than 50% of 
the st_ocks of British Columbia chinook salmon escape the fisheries to spawn.. His 
estimate was -Based upon annual counts by Fisheries Inspectors on more than 200 
streams, together with information from tagging experiments (Milne, 1957). In 
view of the fact that tag returns have generally been higher than in the case of 
the British Columbia chinooks, and from (unpublished) results of marking experiments, 
it is believed that on the average the final escapement percentages are considerably 
lower for Washington, Oregon and California stocks. The escapement proportion in 
Alaska is probably similar to that of British Columbia, or even higher in Central 
and Western Alaska .. 

The writer has no information regarding the sizes of chinook spawning 
stocks in Asian streams. 

In summary, then, it appears reasonable to suggest that the present 
magnitude of North American chinook stocks is in the order of 6-7 millions, and 
that of Asian stocks substantially less than a million. 
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Table 13. Catches of chinook salmon by USSR in Kamchatka, 1944-1959. 

Year 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1954-1960 
average 

1 Total Kamchatka 

mo tons 

170 

380 

810 

810 

1,300 

750 

620 

720 

660 

880 

650 

1,340 

1,100 

900 

700 

1,0004 

700 

912.9 

1000's3 
fish 

38.0 

81.0 

81.0 

130.0 

75.0 

62.0 

72.0 

66.0 

65.0 

134.0 

110.0 

90.0 

70.0 

100.0 

91.3 

East Kamchatka 2 

1000 1000's3 
m. tons fish 

.15 

.37 

.79 

.73 

1.15 

.60 

.54 

.62 

.64 

.82 

.53 

1.09 

.7 

.7 

.75 

15.0 

37.0 

79.0 

73.0 

115.0 

60.0 

54.0 

62.0 

64.0 

82.0 

53.0 

109.0 

70.0 

70.0 

60.0 

98.0 

67.0 

75.3 

1 . From INPFC Doc. No. 398, Table 28. 

2from INPFC Doc. No. 286, Table 4. 

West Kamchatka 2 

1000 1000's3 
m. tons fish 

.02 2.0 

.01 1.0 

.02 2.0 

.08 8.0 

.15 15.0 

.15 15.0 

.08 8.0 

.10 10.0 

.02 2.0 

.06 6.0 

.12 12.0 

.25 25.0 

.4 40.0 

.2 20.0 

.1 10.0 

2.0 

3.0 

.16 16.0 

3Rough conversion at 22 1b/fish, based on data given in Doc. No. 398, 
Table 31. r 

4 ~ err: .J.P • 
Includes 100 m. tons from Okhotsk Sea. -------------- ~ 

5rhese figures taken from INPFC Doc. No. 363, 457, Tables 2. 
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Time of arrival in coastal waters. An indication of the time of arrival of 
maturing chinook salmon in coastal waters of North America can be gained from 
available catch statistics. In certain areas (for example, off the central and 
'southern parts of the west coast of Vancouver Island and also further south) 
important proportions of the catches include immature and feeding fish that remain 
in the area the year round. In the area& selected for this diicussion the catches 
consist mainly of mature fish that migrate into the area during the period indicated, 
en route to distant spawning streams, mainly to the south (Parker and Kirkness, 
1956; Milne, 1957)0 

Table 14 gives the dates., by week-end, when various p'ercentages of the final total 
catch had been made in three statistical areas of the outside coastal waters of 
Southeast Alaska (averaged for the years 1957-1959)0 These waters extend from Cape 
Fairweather in the north, south to Cape Muzon. Gener~lly speaking, the chinook 
arrive during late May and early June,and the runs continue throughout July and 
August and even extend into September. Usually, 75% of the catch has been made by 
mid-July, although there has been some variation in this respect during the three 
years for which such data aTe available. 

Table 15 gives simUaI' data for two areas in British Columbia--the first at 
Dixon Entrance~ and the second near the northern tip of Vancouver Island's west 
coast 0 Here, too, tne run's first appear during late May and extend into September ... 
In the more northern area the 50 and 75 percentiles have been reached on the 
average (for the years 19~6-l960) by late June and mid-July, respectively. To the 
south these proportions have been attained almost a month later (July 12 and August 
9, on the average). (This would indicate an average rate of migration of about 10 
miles a day between tLe two areas which are roughly 250 miles apart; and this rate 
is similar to the average rate noted by Parker and Kirkness (1950) for chinooks 
tagged in southeast Alaska th.at moved southward down the coast towards the Fraser 
and Columbia Riverso) 

The chinook runs of the Columbia River are usually divided into spring, 
summer and autumn runs, and the fish enter the river in three periods--April-May, 
June-July and August-Octobero They contribute in varying proportions to the troll 
fisheries of Southeast Alaska and British Columbia as they move southward in 
coastal waters (Parker and Kirkness, 1950, 1956; Milne, 1957). 

At this time the writer has little information on the timing of the chinook 
runs in Western Alaska. However, as with the coho salmon in that area, probably 
chinooks are also taken only incidentally to the catching of the more abundant 
species. There is no trolling for chinook salmon in Western Alaska, the fish 
being taken by drift and set nets. 

Information on the timing of the spawning runs of Asian chinook salmon is 
fragmentary, but the writer has found occasional references in the Russian 
literature. Schmidt (1950) notes that the runs to the coast begin early in the 
spring during the first half of May; they increase gradually, but are never large, 
and continue to the end of August. In the Bolshaya River (Southwest Kamchatka) 
the runs continue from mid-July to late August, and in the Kamchatka River (East 
Kamchatka), from the end of June to the end of August. Smirnov (1958) has observed 
spawning in early August. He notes that chinooks spawn earlier than sockeye 
salmon. 
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Table 14. Dates of attainment, by week-end, of percentiles of total 
troll catches of chinook salmon in outside waters of south-
east Alaska, 1957-1959. 1 ' 

Area 1212 

Year 25% 5~ 75% 95% 

1957 May 25 June 8 July 13 August 17 

1958 May 31 June 21 July 5 August 23 

1959 May 16 June 6 June 27 July 25 

Average May 24 June 12 July 15 August 8 

Area 1643 

1957 June 15 July 6 August 3 September 14 

1958 June 21 July 5 August 9 September 13 

1959 June 6 June 30 July 11 August 22 

Average June 14 July 4 July 25 September 6 

Area 1734 

1957 June 29 July 20 August 10 August 31 

1958 June 7 June 21 July 5 August 2 

1959 June 6 June 20 July 11 August 15 

Average June 14 June 30 July 19 August 16 

1 
Dat~. provided by United States Fish and Wildlife Service. 

~rom north tip of Noyes Island south to Cape Muzon. 

3From just north of Yakobi Island south to Cape Ommoney. 

4 From Cape Fairweather south to just north of Yakobi Island. 



Table 15. Dates of attainment of percentiles of catches of chinook salmon by trollers in British Columbia 
Statistical Areas 1 and 23, by week-end, 1956-1960.1 

Percentage 
2 Year Begin End Area 1 10 25 50 75 95 

1956 May 19 June 2 June 16 July 14 August 4 May 5 November 30 

1957 June 1 June 8 June 22 July 13 August 10 May 4 October 5 

1958 May 31 June 14 July 5 July 19 August 30 May 3 October 4 

1959 May 23 June 6 June 20 July 4 August 1 May 2 September 26 

1960 May 28 June 18 July 2 July 16 August 6 Apri 1 30 October 1 

Average May 27 June 10 June 25 July 13 August 10 

1 Data used were from "British Columbia Catch Statistics", for 1956 to 1960. 

2Area 1 in Dixon Entrance off the north coast of the Queen Charlotte Islands 9 and seaward. 

Area 26 3 1956 May 26 June 16 July 7 August 4 September 8 - January 31 November 3 

1957 May 11 June 8 July 6 August 3 September 7 March 31 October 26 

1958 May 24 June 21 July 19 August 9 September 6 May 3 October 18 

1959 May 9 May 30 June 27 August 15 September 5 February 28 October 31 

1960 June 4 July 16 July 30 August 13 September 3 Apri 1 30 October 22 

Average May 21 June 18 July 12 August 9 September 6 

3Statistical Area 26 is near the northern end of the west coast of Vancouver Island 
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Ocean distribution 

Chinook salmon in the ocean comprise a mixture of maturing and immature 
fish, and fish of various sizes and ages. Lacking the appropriate data, · it is 
usually not possible at this time to -distingul'sh between the mature and immature · 
fish, so that much regarding the oce.an· ·distributions and movements of this species 
remains confusing. 

Fig. 23 shows the monthly catches of chinook salmon by the Japanese mother
sh.ip fishery for the combined yea~s · of 1954-1960. Fig. 24-28 show the combined 
monthly catches by Japanese, United St·atesand Canadian research vessels for the 
years 1955-1960~ 

In May chinooks were - found- rath~~~'Widely- -dispersed in the North Paci fic" . and 
were present to at least as far TIOrth---as the Aleutian Islands. Individuals were 
also encountered in the central Gulf of Al~ska at this time. None was taken in the 
Bering Sea in May, but this may have been 'due tp the total lack of commercial 
fishing, and the paucity of sets (3 only in the 6 years) by the research vessels. 
Possibly they were present in May in ~be _ Bering .Sea, since many were caught there 
throughout June, once fishing operations .had developed~ 

Cr 
There are indications from · both sources of data that chinooks were as yet, 

in May, absent or scarce in waters off southeast Kamchatka and east of the northern 
Kurile Islands. 

In June chinooks were present in good numbers across the Bering Sea to at 
least as far north as 60 0 N Latitude. In fact, catches in the central Bering Sea 
in June were among the highest of anywhere during the whole season. They were 
present at this time off southeast Kamchatka and east of the northern Kurile 
Islands, but were more abundant still farther to the east and southeast. Again, 
chinooks were taken at scattered locations in the Gulf of Alaska; at no time were 
they found in concentrations in offshore waters as was the case further to the west. 

Chinooks were less abundant in the Bering Sea in July, particularly in the 
central area, but catches had increased in waters off southeast Kamchatka. Fair 
catches were still being made below the Aleutian Islands, but not very far to the 
south (mainly north of 500 N Latitude). However, good catches were made at this 
time further to the west in more southerly latitudes. 

The largest concentrations of chinooks in August were found in two main 
areas--in waters off southeast Kamchatka and the northern Kurile Islands, and 
immediately south of the Aleutian chain, mainly from 175°W Longitude westwards. 
Very few were caught in the Bering Sea at this time, and it is likely that they 
were scarce there except nearer the coasts (however, lack of fishing effort does 
not permit a definitive statement). 

In September the fishing effort was limited to research vessel sets made 
mainly south of the Aleutians, eastward of 175°E Longitude and in the Gulf of 
Alaska. Only single individuals were taken at widely separated points. 

The writer has been provided by Mr. N. Hanamura, the Japanese Correspondent 
for coho and chinook salmon, with some size data for chinook salmon taken in the 
areas fished by the mothership vessels. These are summarized in Table 16, and may 
be pertinent to this discussion since they show that in each year and in each area 
the average size of chinooks, both males and females, decreased as the season 
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Fig. 24. Chinook catches by Japanese, United States and Canadian research vessels, May, 1955-1960. Top figure indicates 
number of sets made, and lower figure indicates number of chinooks caught, within the areas outlined. Dots indicate 
where individual chinook were taken. 
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Fig. 25. Chinook catches by Japanese, United States and Canadian research vessels, June . 1955-1960. Top figure indicates 
number of sets made, and lower figure indicates number of chinooks caught, within the area outlined. Dots indicate 
where individual chinooks were taken. 
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Fig. 26. Chinook catches by Japanese, United States and Canadian research vessels, July, 1955-1960. Top figure indicates 
number of sets made, and lower figure indicates number of chinooks caught, within the area outlined. Dots indicate 
where individ~al chinook were taken. 



AUQJST 

Total sets - 326 
Total chinook - 199 

1~0 160 170 180 170 160 1~0 140 130 

Fig. 27. Chinook catches by Japanese, United States and Canadian research vessels, August, 1955-1960. Top figure indicates 
number of sets made, and lower figure indicates number of chinooks caught, within the area outlined. Dots indicate 
where individual chinooks were taken. 
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Table 16. Mean lengths of chinook salmon taken in areas fished by the Japanese 
mothership fishery.l 

May June J\Jly August 

Area Year Sex Cm. No. Cm. No. Cm •. No. Cm. No. 

Aleutian 1957 ~ 78.3 58 61.7 205 55.2 93 -- --
70.7 100 59.1 227 54.1 87 -- --

1958 ~ 74.9 78 66.6 133 -- -- 61.9 62 
64.9 86 6207 223 -- -- 62.4 39 

1959 ~ 82.5 5 67.1 113 60.1 198 -- --
59.8 13 61.7 186 58.7 167 -- --

1960 ~ 72.5 26 72.3 55 60.3 123 64.5 4 
72.4 18 63.8 72 60.8 130 59.8 6 
~ 

Bering Sea 1959 ~ -- -- 64.4 49 60.6 403 -- --, 
~- ._- 62.8 64 59.4 360 -- --

1960 ~ -- -- 61.5 420 59.9 49 66.1 11 
-- _ .. 59.8 392 58.8 48 62.8 19 

Kamchatka-
Kurile 1957 ~ 71.3 3 65.0 21 62.0 87 -- --

71.3 18 63 40 61.7 103 -- --
1958 ~ 72.1 168 68.6 848 62.0 1167 61.1 . 435 

66.7 212 62.7 1200 61.2 1287 60.9 351 

1959 ~ 78.1 50 65.8 115 62.6 143 -- --
64.1 93 61.2 228 61.2 170 -- --

1960 ~ 77.3 54 70.2 197 64.0 609 64.2 13 
69.4 55 65.4 234 62.0 685 64.0 20 

Okhotsk 1957 ~ -- -- 99. 1 64.4 14 -- --
-- -- 68.1 27 60.5 46 -- --

1958 ~ -- -- 57.3 23 63.0 21 60.0 2 
-- -- 60.7 51 61.2 42 60.0 2 

Southern 1960 ~ -- -- -- -- 60.1 42 59.9 21 
within -- -- -- -- 61.8 36 60.7 22 

outside ~ 56.0 5 71.9 13 58.5 61 -- --
69.1 8 63.5 11 5909 80 -- --

~ata supplied by N. Hanamura, Japanese Correspondent for coho and chinook 
salmon. 
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progressed.. It would seem probable, on the basis of these data, that immature fish 
replaced the mature fish as the season advanced, in each of the several areas. 
(In British Columbia, female chinook of fork length or hypural length greater than 
70 em or 60 em, respectively, are almost always maturing fish, males of fork length 
greater than 85 em are almost invariably -maturing fish, but males considerably 
smaller than this size may also be mature fish~) 

On the basis of the foregoing information on the catches of chinook salmon 
in the high seas, and some data on their -si~es., the following pattern of their 
movements is surmised. Early in the spring the chinook salmon advance into 
northern waters, reaching at least as far north as the Aleutian Islands in May. 
They may even penetrate into the Bering Sea at that time, and at any rate are found 
there in abundance by June, particularly in ~he central area. Possibly the mature 
fish precede the imm;atures, -and thence·-move -more or less directly to their spawning 
streams. The matures bound for streams on the southeast coast of Kamchatka and 
streams of West Kamchatka and the Okhotsk Sea coast may migrate more directly from 
either mid-Pacific waters to the southe~st, or from south of the Aleutians, but 
direct evidence to indicate this is lacking for this particular species. The 
immatures in the Bering Sea disperse during June and July to the west and thence ~ 
southward, when they are again encountered in the later fishing off southeast 
Kamchatka. Some may leave the Bering Sea east of the Komandorsky Islands and byl 
way of Aleutian Island passesQ 

If these suppositions are reasonably correct, however inadequate or 
incomplete, then it would follow that there is probably intermingling of immature 
fish of the two continents, particularly in mid-Aleutian waters south of-the 
islands, and in the central Bering Sea. The tagging results, although meagre, 
give some support to this. 

During the -yea:rs 1956-1960, United States and Japanese vessels have tagged 
more than 800 chinook salmon in the North Pacific, Bering Sea and Gulf of Alaska. 
The tagging locations, the numbers tagged and the recoveries to date are 
summarised in Fig o 29 and 30. Excluding the single recovery from a tagging close 
to Vancouver Island, only 2 chinooks were recovered during the five years in the 
same year in which they had been tagged. Neither had moved very far from where 
it had been released. Both were ~::>robably immature fish (Japanese-tagged fish, 
length 59.8 em, tagged on 23 July, recovered 5 August; United States-tagged fish, 
length at tagging 52.5 cm; gonad weight at recovery 27 g; this fish was tagged as 
a chum and recovered as a chinook). The remaining 6 recoveries were of fish that 
were recaotured one (5) or two (1) years later. One of these, that recovered near 
Karaginski Island, may have been a chum, since it was recaptured as such. The 
Idaho and the Yukon River recoveries were undoubtedly mature fish when rec~ptured. 
The recovery (Japanese tag) in the Bering Sea may have been a mature or still an 
immature fish when recaptured, since the only information given is its lengths 
at tagging and recovery (34.5 cm to 53.0 em), and the recovery date. The same 
aoplies to the U.S.-tagged fish recovered at l71°E x 47°N, aporoximately (tagged 
37.0 cm, recovered 57.0 em). The Jaoanese-tagged fish recovered at aoproximately 
l56 0 E x 44°N was undoubtedly maturing when recovered, since its gonad weight was 
2,500 g. 

Because of the uncertainties noted above, and because of the overall 
paucity of chinook recoveries, the tagging results are not too informative 
regarding the migrations of this species~ Obviously they are capable of long 
ocean migrations, as evidenced in particular by the Idaho recovery, which had been 
tagged in the mid-Aleutian area as an immature. As suggested, it is probable that 
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the immatures at least of the two continents intermingle in Aleutian waters. It can 
also be concluded on the basis of information already discussed that chinooks of one 
continent intermingle with members of the other species from the other continent, in 
the same general area. 

Summary 

On both continents, coho salmon aTe produced in numerous small streams as 
well as in the tributaries of larger" river~. In Asia they extend from at least as 
far north as the Anadyr River, south to the Amur Firth~ On the North American 
continent they occur from within the Arctic Circle south to the California coast. 

The important production and fishing areas for coho in Asia are the east and 
west coasts of Kamchatka, and in North America are Southeast Alaska, British 
Columbia, Washington and Oregono Large catches are made each year in the Japanese 
mothership fishery, and smaller catches in the land-based fishery off Hokkaido, 

The present size of the total Asian coho stocks is probably in the order of 
6-7 mUllon, and that of all North American stocks in the order of 14 millions .. 
However, for reasons given in the text, these figures can be regarded as very 
approximate estimates on1yo 

In general, adult coho return to coastal waters late in the season as 
compared with the other species, and the runs tend to be prolonged. On the east 
coast of Kamchatka they appear during late June and are present into December. 
The commercial fisheries peak during mid-August~ The runs to the West Kamchatka 
coast and the northwest Okhotsk Sea coast are somewhat later, first appearing 
during late July and peaking in the fisheries during late August. In Southeast 
Alaska the coho are present in outside coastal waters mainly from June into 
September. More than half of the troll catch has usually been made by mid-August. 
In the outside waters of British Columbia the timing of the runs is generally 
similar to Southeast Alaska in the northern areas, and progressively later farther 
south. 

The great majori ty of both Asian and North American coho salmon return as 
mature adults late in the year following their entry into the ocean. They thus 
spend a little more than a full year, and two feeding periods, in the marine 
environment. In this respect they have a similar marine life history to the pink 
salmon. 

Almost nothing is known of the ocean distribution of the immature coho 
salmon once they have disappeared from coastal waters. They may remain in coastal 
waters longer than the young pink salmon before moving offshore. However, it is 
apparent that, like the other salmon, they too winter in distant mid-Pacific 
waters well to the south, probably at least as far south as 40 0 N Latitude. The 
ocean distribution of North American coho during the winter is not known, but 
because of the winter regime of the North Pacific Ocean it is not likely that 
many extend far beyond the western limits of the Gulf of Alaska. During the 
winter they are probably present and widely scattered in the more southerly and 
warmer waters of the Gulf, and farther south. 

Adult Asian coho salmon appear in numbers in the more northern waters of 
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the western Pacific, south of the Aleutians and off southeast Kamchatka, late ·in 
the season as compared with the other ~almon, mainly during late July and August. 
They approach the southeast coast of Kamchatka and the northern Kurile Islands 
over a broad front, from the southeast ma·inl y. Others come from more directly 
eastward, along the south side of the Aleutian chain. Small numbers of coho 
enter the Bering Sea by way of the Aleutian passes, mainly to the west, and 
again, late in the season. 

During late July and August the motheTship fishery is usually concentrated 
in waters off the southeast coast of Kamchatka. This fishery tends to terminate 
(probabl y because quotas have been attained) -at about the time th.e coho salmon are 
reaching the peak of their abundanc-e there. In some years it has ceased, in July, 
before the peak has been reached. Because.of this, and also because ·this salmon 
is to a certain extent caught only incidentally to the catches of the more 
abundant species, coho could be more abundant in ocean waters than the catch 
figures would indicate" 

The concentrations of coho salmon ·off the southeast coast of Kamchatka 
during July and August are composed of mixed stocks, from both Kamchatkan coasts 
and from the northwest Okhotsk Sea coast. 

Intermingling between Asian and NOTth American adult coho during the summer 
occurs, but is probably minor in extent. Tagging has indicated intermingling 
during July directly south of Adak. However, as mentioned above, and as was 
described in more detail in the text, the main masses of Asian coho approach the 
regions of their origin mainly from the south and southeast of the southern tip of 
the Kamchatka Peninsula. These large concentrations of coho a+e already in the 
western half of the North Pacific by the time they reach more northern waters, 
north of Latitude 45°No 

The coho stocks of Western Alaska are not large, and there is no evidence 
that important numbers enter the Bering Sea by way of the more westerly passes. 
The North American coho from south of the Alaska Peninsula have never been observed 
in large offshore concentrations similar to those that approach the southeast 
coast of Kamchatka. Early in the season they are found widely scattered in the 
Gulf of Alaska, and later are taken only in waters closer to shore. As far as is 
known to date, North American coho appear in concentrations only in coastal waters, 
during mid- and late summer when the commercial fisheries are in operation. 

For these several reasons it would seem very unlikely that extensive inter
mingling could occur between Asian and North American coho in northern mid-Pacific 
and Bering Sea waters during the period when a mothership fishery would operate 
there. The extent to which adult coho, of either continent, might intermingle with 
other species of the opposite continent is a different question. It would depend 
on the extent to which such a species might move to the east, or to the west as 
the case may be, in the area concerned, and at the time when the coho are 
abundant in the area. For example, it is unlikely that there is any intermingling 
during spring and summer between adult Asian coho and maturing Bristol Bay 
sockeye. The latter have already moved out of the Aleutian area by the time the 
coho reach there; also, the main masses of Asian coho move northward in waters 
further to the west. On the other hand; it is possible that North American ad~lt 
coho intermingle to some extent with Asian pinks and chums in eastern Aleutian' 
waters. 

As with the other species of salmon, the wintering areas of the coho would 
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seem to be determine<;i by the temperature r.egime of the North Paci fico It appea·r-s 
to be generally accepted that Asian -salmon .ar.e "forced i into distant Paci fie 
waters to the south and east by the advance of the cold front during the winter 
months.' Generally speaking, coho are found in greatest abundance in 
comparattvely warm o~ean waters, principally within the range of 8-12°C~ In 
winter the northern limit of waters of such temperature is, roughly, along 40 0 N 
Latitude across the Pacific. 

It was pointed out that ocean age might be a factor contributing to dif
ferences between species in the characteristics of their winter distribution and, 
therefore, in the timing and other features of their coastwards migrations in the 
spring • . Thus, maturing sockeye and chum salmon that had spent two or more years 
in the ocean are found in more northern waters earlier than coho or pink salmon, 
or than younger sockeye and chum salmon that have spent only one year in the ocean. 

There was brief discussion on the vertical distribution of coho, and on the 
possible importance of available food in relation to the ocean movements of the 
salmon. No evidence suggested that in the open ocean coho salmon were more 
abundant at depth than near the surfaceo Possibly the coastward movements of all 
salmon are governed to some extent by the distribution and abundance of suitable 
food, particularly during periods when they are feeding actively, 

Chinook salmon occur in the North American continent from within the Arctic 
Circle to southern California, and in Asia from the Anadyr River to the Amur Firth. 
In Asia the important production areas are the larger rivers on the east and west 
coasts of Kamchatkao In North America the large rivers of British Columbia, 
Washington, Oregon and California are the important production areas (e.g., Skeena, 
Fraser, Columbia and Sacramento)o Smaller streams, and the rivers of Alaska, also 
contribute to the overall production of this species. 

Rough estimates of the present total stocks of chinook salmon in the 
two continents are 6-7 millions in North America, and substantially less than a 
million in Asia. 

Generally speaking, chinook runs to coastal waters and streams start early 
in the season (from May on) and are prolonged. 

ft-, The ocean distribution of the chinook salmon is complex because of the l 
number of years they may spend in the o.cean before maturing. They appear in __ ..I 
northern mid-Pacific and Bering Sea waters early in the season. The area of their 
greatest abundance during the whole season has been in the central Bering Sea 
during June. These probably include large numbers of immature fis.h. In July 
their abundance in the central Bering Sea declines, but increases in waters off 
Southeast Kamchatka, and there are also important numbers directly south of the 
Aleutians, mainly from 175°W westwards. In August they are still relatively 
abundant in these two areas, and still very scarce in the Beri"ng Sea exceot near 
the coasts. Throughout the season only very small numbers of chinook have .been 
taken at scattered locations in the Gulf of Alaska. At no time have concentra-
tions of chinook salmon been encountered in eastern Pacific waters, including the 
Gulf of Alaska, in numbers that would be in proportion to their abundance in the 
North American continent. 

Some data on the sizes of chinooks taken in the mothership fishery indicate 
that the increased catches off southeast Kamchatka and the northern Kurile Islands 
in July and August are due to the influx of immature fish. These probably include 
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/ 
numbers of the immature chinooks that were in the Bering Sea earlier in th-e 
season. 

The mothership and research vessel catch data, and the few -tagging returns, 
indicate that there is probably intermingling between immature chinooks of the two 
continents in mid-Aleutian waters south of the Islands, and in the central Bering - 1 
Sea~ However, considering the difference in the total numbers of chinooks on the 
two continents, this cannot be of any great importance. Doubtless, too, the 
chinooks of both continents intermingle with members of other species from the 
opposite continent, and again particularly in the two areas mentioned above. 

Recommendations 

Quite properly coto and chinook salmon have so far been given less attention 
wi thin INPFC than the mo!'e numerous and more important sO'ckeye, pink and chum 
salmon. Also, if the conclusions regarding intermingling that were reached in the 
present report are justified, they do not present a problem of similar urgency in 
respect of the 'provisional line' as do the other species. However, they do occur 
in sufficient numbers in the North Pacific (particularly the coho salmon) to 
influence the position of any line or lines that would 'equitably divide' the 
salmon of the two continents so that some consideration of these two species is 
certainly necessary. For these reasons it is recommended that: 

(1) Data on the size, sex, age and maturity of coho and chinook salmon that 
have been taken on the high seas in the mothership fishery and by 
research vessels be exchanged and analysed. 

(2) For coho salmon, a racial study by scale analysis. R. Sato, of Japan, 
has made an initial comparison of coho scales from several North 
American and Asian stocks.. He found (Appendix I, Table 2) that among 32 
fish the mean number of circuli and the width of the second-year ring 
were relatively high among the North American coho and relatively low 
among the Asian coho. (However, it must be taken into account that the 
collection~ were made in different years for some stocks.) 

s-, 
• I 

The writer also feels that eventually a comparative study must be made of 
the distributions and migrations of all five species of salmon in the North Pacific 
Ocean. Such a study would do more than merely indicate differences between species. 
In a comparative study consideration would be given to differences between species 
in the magnitude of stocks and their geographical distribution on the two 
continents, on the duration of their ocean phase, on the time of year that 
particular stocks characteristically return to rivers to spawn, and so forth. 
Such factors are important in the first instance in determining to some degree 
the ocean distribution of the salmon, and the direction and timing of their ocean 
migrations. It would be expected that a comparative study would lead to better 
understanding of the nature and extent of intermingling on the high seas; and on 
the factors that make the degree of intermingling variable. 
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APPENDIX I 

Table 1. 

For many references to the ages of adult North American coho salmon see Wilimovsky, N. J., and W. O. Fverhofer, 

1957, ''Guide to literature on systematic biology of Pacific salmon", U.S.F.S.W. Spec. Sci. Rept., Fish., No. 209. 

Also, Manzer, J. I., a~d F. Neave, 1958, "Data record of Canadian exploratory fishing for salmon in the Northeast 

Pacific in 1957", INPFC Doc. No. 192. -......... -- \--)' The following table was prepared by R. Sato of Japan from material collected through INPFC. 

Age composition of coho salmon collected in nine places in Asia and North America. 

22 32 33 42 43 I 52 53 Total 

% % % I % % % % 
No. 

No. No. No. No. No. No. No. 

America 
e-

1. Ketichikan R. 1955 0 0 17 70.8 0 0 0 0 7 29.2 0 0 0 0 24 

2. Stikine R. 1955 0 0 47 45.2 0 0 1 1.0 54 51.9 0 0 2 1.9 104 

3. Cook Inlet R. 1956 0 0 8 40.0 0 0 0 0 12 60.0 0 0 0 0 20 

4. Yukon R. 1956 0 0 10 55.6 0 0 0 0 8 44.4 0 0 0 0 18 

5. Una lakleet R. 1955 0 0 25 37.9 0 0 0 0 41 62.1 0 0 0 0 66 

6. Nome R. 1956 0 0 5 29.4 0 0 0 0 12 70.6 0 0 0 0 17 

Asia 

7. Kamchatka R. 1957 0 0 28 54.9 0 0 0 0 23 45.1 0 0 0 0 51 

Kamchatka R. 1958 3 6.3 24 50.0 0 0 0 0 21 43.8 0 0 0 0 48 

8. Bolshaya R. 1957 0 0 19 65.5 0 0 1 3.4 8 27.6 0 0 1 3.4 29 

Bolshaya R. 1958 0 0 86 96.6 0 0 0 0 3 3.4 0 0 0 0 89 

Bolshaya R. 1959 0 0 55 72.4 0 0 0 0 21 27.6 0 0 0 0 76 

9. Kukhtui R. 1959 0 0 22 32.8 0 0 0 0 45 67.2 0 0 0 0 67 

-, 
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APPgNDIX I 

The following table was prepared .by R. Sato .oJ Japan from material collected 
through INPFC. 

Table 2 
Mean number of circuli of the second-year ring of the scales of 32 coho from 3 
Asian and 6 North American localities. 

• . . 0:: 0:: • a:: 0:: . . +J +J 0:: . 
C 0:: CI> CI> 10 

, 0:: ,., -' . <11 ~ a:I 
.:¥ <11 c 0:: -' . +J >- • .-1 
or4 C H ~ 0:: 10 10 ::s 
fLo • .-1 c 10 ..c: ..c: +J 

~U") ~\O 0\0 -,10 <11\0 (Jt"- 00 lilt-- ~ 0-. .co-. 
+J1t') or-fU") 010 ~U") IOU") EU") EU") It') -,It') 10 ,.)lU") 

ClJo-. +Jo-. 8~ ::so-. co-. O(]\ IO(]\ (]\ S~ 0-. (]\ ::so-. 
~-' (J) ..... >-0"'" ::>-' Zr-l ~ ..... ..... ..... ..... ~ ..... 
• • .. .. .. ! • . . . ..... N (V) "<t U") j \0 t"- oo (]\ 

i 
13 I 14 I 2 

I 
15 .' 

, 4 1 
16 I 
17 I 
18 2 2 2 I 
19 I 1 1 6 
20 ! 4 2 2 1 1 . 
21 ! 6 4 1 5 5 
22 i 2 ~ 8 

l 

23 I 2 2 1 12 3 1 
24 1 

j 
I 2 2 10 4 1 , 

25 1 I I 1 3 5 3 
26 1 1 , 2 2 5 5 1 
27 1 1 2 8 4 1 
28 1 1 2 : 1 - 1 1 1 3 3 2 
29" 1 1 3 , 1 8 - 5 

\ 

30 1 3 1 I 1 3 3 4 
31 1 ~ 2 1 2 • 3 2 4 5 
32 1 1 1 1 4 1 2 2 2 
33 1 1 1 1 1 1 2 2 
34 1 3 1 1 4 1 4 
35 1 1 1 4 1 3 1 
36 2 5 1 4 j 1 3 
3-1 1 1 1 I 2 
38 1 6 1 2 
39 3 6 1 
40 1 4 1 
41 1 3 
42 2 
43 1 2 1 
44 2 I 

45 
I 

46 1 
47 1 
48 2 
49 
50 

" 

Total 17 47 8 10 25 : 5 28 24 19 86 55 22 

Mean 37 !37 32 30 32 30 20 24 26 25 28 30 



- 74 -

APPENDIX II 

Note on INPFC coho and chinook scale samples 

Exchange of coho and chinook scale material between the three Nations has 
been irregular and is not complete. Each year the Canadian section has supplied 
a list of scale samples (of all species of salmon) collected during the year, and 
exchanges of impressions and their pertinent data have been made upon request. 
The Japanese section has exchanged some scale impressions and accompanying data 
on coho and chinook taken in the mothership fishery and by research vessels. 
Small numbers of coho scales have been exchanged from several Alaskan localities, 
and some from the United States high-seas operations. 

It would be desirable for each Nation to prepare a list of all coho and 
chinook scale material that could be made available for study. The following is 
a list of coho and chinook scale impressions ~t present in the possession of the 
Canadian section; in some instances the pertinent data have not accompanied the 
impressions. 

1. British Columbia - from various localities for several years but mainly for 
1957-1960: coho, 16,392; chinook, 16,440; coho smolt migrants, 425. 

- by Canadian vessels in the Gulf of Alaska, 1955-1960: 
coho, 506+ 

2. Alaska - from several localities, 1955-1956: coho, 340; chinook, 420. 

3. High seas - JaQan - 1956 research vessels: coho, 270, chinook, ? • 
1957 research vessels~ coho, 82; chinook, ? . 

mothershipsG coho, 521; chinook, 360. 
1958 motherships: coho, 40 cards mixed ~cale~ 

(chinook, 669) • 
1959 motherships: coho, 400; chinook, ? . 

research vessels: coho, 200; chinook, ? • 
(more available). 

1960 research vessels: coho, 180; chinook, 2. 

4. High seas - United States - 1955: a few coho and chinook. 
1956: coho, 95; chinook, 21. 
1957: coho, 39; chinook, 10. 
1960: coho, 10(tagging); chinook, ? • 

5. Russian - 1958: coho, 300. 

c 

l 

I 
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APPENDIX III 

The purpo$e of this table is to indicate the relative importance- of coho 
and chinook salmon on the two continents and in the North Pacific Ocean, in 
co~arison with the other three species. 

In computing the averages shown below, equal numbers of -odd- and eVen
years were uSed whenever possible.. The period 1954-1959 was used to coincide. 
with the first year of major post-war mothership operation. At this time it was 
not possible to be consistent in the use of either weights or numbers of fish 
caught but the former would have been preferable because of size differences 
between species. 

Regarding the research vessel catches it may be said that in general the . 
Japanese vessels operated mainly ln the western North Pacific and the western 
Bering Sea; United States vessels mainly in central areas of the North Pacific 
and Bering Sea; and Canadian vessels operated in the Gulf of Alaska. A more 
detailed comparison by species of the research vessel catches is being made by 
the "Ocean Distribution lt group; this will include breakdowns by date and by area. 

It should be borne in mind that: (a) coho salmon arrive late in the area 
of the mothershipoperations, when they are nearing termination, and late in 
certain coastal fisheries (e.g., U.S.S.R. and Western Alaska) when the fishing 
effort is being reduced; (b) that the high-seas gear (o·f both the mothership ' 
fleet and research vessels) is probably designed to catch the other species more 
efficiently than coho and chinook salmon. For thes'e reasons it is probab~'e that 
in some regions or operations, eoho and chinook salmon are fished less intensi~ely 
than sockeye, : chum and pink salmon, in which case they would be und~r-represented 
in the catches. 

Research vessel data were taken from INPFC Annual Reports, the remaining 
from INPFC Doc. No '. 398. 



Aver~ge catches for 1954-1959 of Pacific salmon taken in coastal fisheries and on the high seas. 

} Sockeye Chum Pink Coho Chinook 
Total No. % 1'-:0. % No. 01 

/0 No • % No. -% 
- -

Asia - millions of 162.4 12.6 7.8 40.4 24.9 105.4 64.9 3.9 2.4 0.1 0.1 
fish 

North America - 66.7 17 .3 25.9 9.7 14.5 30.4 45.6 6.2 9.3 3.2 4.8 
mi 11 ions o.,f fish 

U.S.S~R. - 1,000 124.7 3.6 2.9 48.9 39.2 66.4 53.2 4.9 3,,-9 0.9 0.8 
metric tons 

Japanese mothership, 37,044 9,526 25,7 12,865 34.7 12,364 33.4 2;235 6.0 56 0.2 
Pad fic Ocean - I 
1,000's of fish I 

Japanese mothership, Av. 1957 and 1959 -
Bering Sea - 11,663 3,585 30.7 1,458 12.5 6,581 56.4 16 0.1 24 0 .. 2 
1,000·s of fish In 1956 

6,648 2,209 3302 4,310 64.8 76 1.1 5 0.1 48 0.7 

Japanese motherspip, 9,213 329 3.6 2,728 29.6 5,990 65.0 166 1.8 1 ... 
Okhotsk Sea -
1 , 000 's 0 f fi sh 

Western Alaska - 7,306.5 5,959.0 81.6 660.5 9.0 446.8 6.1 85.7 1.2 154.5 2.1 
1 , 000 's 0 f fi sh 

Central Alaska - 17,273.9 2,599.8 15.1 3,182.3 18.4 10,953.3 63 .. 4 472.2 2.7 66.3 0.4 
1,000's of fish , 

Southeast Alaska - 14,592.9 975.3 6.7 2,660 .. 7 18.2 9,419 .. 6 64,,5 1,203.8 8.2 333.5 2.3 
1,000's of fish 

British Columbia - 143.9 32.2 22.4 34.7 24.1 40.7 28.3 22.7 15.8 13.3 9.2 
million pounds 

Washington - 1,000 22.0 7.5 34.2 2.3 10 .. 3 4.8 21 .. 6 3:.8 17 .. 2 3.7 16.8 
metric tons 

, I 



~ " ~"' t:l 
(J too, 

Oregon -" 1,000 4.6 0.1 2.6 0.9 2.0 ••• 0.2 1.2 25.7 3.2 69.5 
metric tons 

California - 1,000 3.8 ... ( .1 9·2 4.3 3.6 95.7 
metric tons 

Research vessels -
1955-1960, in 
1,000's -

Japanese 93.6 36.7 39.2 29.5 31.6 20.3 21.7 6.6 7.1 0.5 0.5 

United states 43.7 14.0 32.1 22.8 52.1 5.8 13.3 0.7 1.7 0.3 0.8 

Canadian 9.8 4 ... 2 43.0 3.4 35.2 1.5 15.5 0.6 6.2 ••• 0·.1 

Combined 147.1 54.9 37.3 55.8 37.9 27.6 18.8 7.9 5.4 0.8 0.6 




