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ERRATUM 

Figure lA (page 5): Northward jog in boundary line should be between 1600E -

l650E rather than between 1650E - ·170oE as shown. 



Continent of Origin of Sockeye Salmon in the Area of the Japanese Land~based 

Gillnet Fishery. 

INTRODUCTION 

This paper briefly summarizes our present knowledge of the continent 

of origin of the sockeye salmon inhabiting the area fished by the Japanese 

land-based gillnet fleet. The available data on oceanic migrations of 

major stocks of sockeye salmon indicate that Asian sockeye greatly dominate 

in the area of the land-based fishery, but information is not sufficient to 

rule out the presence of some North American fish (French, et al, MS). More 

detailed information on the migration and origin of the stocks present in 

this important fishery are needed because: 

1 - Catch statistics and biological information on salmon stocks in 

the land-based fishery area are much less complete than for any 

other major salmon fishery. 

2 - Catches of sockeye have been increasing in recent years. 

3 - The small average weight of sockeye in this fishery indicates a 

high proportion of immature fish. II Thus, the catch statistics 

reflect the production of more than one spawning year class, and 

stock identification is needed for both the mature and immature 

groups. 

BACKGROUND 

A descri ption of the land-based gill net fi shery (areas, seasons, mesh 

sizes, quotas) is available in the INPFC statistical yearbooks. Basically 

llAverage weight of sockeye for the years 1960-1972 was 1.53 kg as compared 
to 2.07 kg in the mothership fishery, 2.91 kg in the U.S.S.R. coastal fishery 
and. 2.56 kg in the western Alaska coastal fishery (Computed from data in 
Historical Catch statistics for Salmon in the North Pacific). 



-2-

the f1shery is conducted 1n the western North Pacific west of 175°W long

itude and south of 46°N latitude except that between 1600 E and 165°E the 

northern boundary is 48°N. Mesh sizes are smaller than in the mothership 

fleet, ranging from 11.0 to 11.7 cm knot-to-knot stretched measure. Con

sidering all species of salmon, 1t is the world's second largest salmon 

f1shery (Table 1). 

Consider1ng only sockeye salmon, the land-based fishery is the fourth 

largest of the major salmon f1sheries. The average catch for the years 

1960-1972 was 1.7 mi1110n sockeye salmon (Table 2). The data in Table 2 

also indicate that the catch of sockeye has increased in the land-based 

fishery in recent years, and in 1972, the latest year for which f1gures 

are available, the catch in this f1shery was for the f1rst t1me slightly 

greater than .that in the mothership fishery, and second largest overall. 
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Table 1. Average annual catches of Pacific salmon by 

major fisheries in millions of fish, 1960-1972. 2/ 

All Sockeye 
Fishery Species Only 

United States coastal 57.0 15.3 

Japanese land-based 32.4 1.7 

U.S.S.R. coastal 30.1 1.2 

Japan coastal, Japan 
Sea, & fresh water 28.9 * 

Canada coastal 22.5 4.2 

Japan mothership 21. 9 8.1 

*Figures not available by species, but catch of sockeye 
is smalL 

------------------------------------------------------------------------- . 

Table 2. Annual catches of sockeye salmon by major fisheries in millions of fish 

(1960-1972) • 

Year USSR coasta,l Land-based Mothership U.S. coastal Canada coastal Total 

1960 1.4 1.6 12.9 19.2 2.9 38.0 
1961 2.7 1.2 12.0 17.4 4.6 38.9 
1962 1.4 0.2 10.6 10.1 3~'5 25~ 8 
1963 1.2 '* 8.9 7.6 2.1 19.8 
1964 1.0 0.1 7.1 10.4 3.6 22.2 
1965 1.5 0.2 12.0 30.8 3.0 47.5 
1966 1.2 0.7 7.3 16.6 4.0 29.8 
1967 1.0 2.6 8.1 10.8 6.7 29.2 
1968 0.8 2.8 6.4 9.1 6.3 25.4 
1969 0.6 2.5 5.9 13.1 4.3 26.4 
1970 1.6 3.0 6.9 29.0 4.1 44.6 
1971 0.8 3.0 3.6 17.2 6.3 30.9 
1972 0.3 3.7 3.2 7.9 3.6 18.7 

Total 15.5 21.6 105.9 199.2 55.0 397.2 
Average 1.2 1.7 8.1 15.3 4.2 30.6 

2/Sources - Historical catch statistics for salmon of the North Pacific 
- INPFC statistical yearbook, 1972 
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SEASONAL DISTRIBUTION AND ABUNDANCE 

The seasonal distribution and abundance of sockeye salmon within and 

adjacent to the land-based gillnet fishing area is shown in Figs. lA-IE 

based upon catch and effort data from Japanese research vessels in 1973. 

These data were chosen because of the extensive coverage obtained in the 

area by Japan that year. The 1973 data provide information not available 

at the time of writing of the Joint Comprehensive Report on sockeye presently 

in final manuscript format (French, et al, MS). Catch data are shown as 

average CPUE values by INPFC 2° x 5° rectangles. The CPUE values are the 

sum of the CPUEls of the eleven gillnet mesh sizes used {4.8, 5.5, 6.3, 

7.21 8.2, 9.3, 10.6, 11.1, 12.1, 13.8, and 15.7 em stretched knot-to-knot 

measure, respect1vely). Usually, 3 tans of each mesh size were used except 

the 11.1 cm mesh, of which about 264 tans were _used. The latter mesh size 

is within the ,range of mesh sizes used by the land-based commercial fleet. 

It is realized that the research gillnet mesh sizes catch a broader range 

of sizes of fish than would occur in the commercial fishery. However, since 

the purpose of this paper is to consider the continent of origin of all age 
• 

groups in the fishery area it is more appropriate to use the catch data from 

the research vessels. It can be said, however, that substantial catches 

occurred in the commercial mesh sizes in most of the areas where appreciable 

catches of sockeye were made. 

During the month of March relatively few areas were fished (Fig. lA), 

but sockeye salmon occurred in all of the areas fished east of 1600 E. 

During Apr1l coverage was more extensive and showed sockeye in appreciable 

numbers over a broad area from east to west north of 42°N (Fig. IB). Between 

44° and 48°N there appeared to be a continuous band of sockeye from about 155°E 
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Fig. lA -- CPUE of sockeye salmon in Japanese research gillnets in areas south of SooN - March. 1973. 
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Fig. IB -- CPUE of sockeye salmon in Japanese research gillnets 1n areas south of SooN - April. 1973 
(* = < 0.05). 
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Fig. IC -- CPUE of sockeye salmon in Japanese research gillnets in areas south of SooN - May. 1973 
(* = < 0.05). 
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Fig. 10 -- CPUE of sockeye salmon in Japanese research g11lnets in areas south of sooN - June. 1973 
(* = ~ 0.05). 
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Fig. IE -- CPUE of sockeye salmon in Japanese research g1llr.ets in areas south of SOoN - July. 1973 
(* = < 0.05). 
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to about 165°W. The center of abundance appeared to be between 1600 E and 

175°E and between 44° and 48°N. 

During May coverage was more intermittent than in April, but the basic 

distribution was probably about as in April (Fig. 1C). The center of abun

dance had shifted northward and the average CPUE was less in most areas 

than in Apri 1. 

During June coverage was more complete, and the abundance had clearly 

shifted northward and perhaps eastward (Fig. 10). The center of abundance 

in the land-based fishery area was confined primarily between 165°E and 180°. 

Just north of the land-based area (46°-SOON) there was a continuous band of 

sockeye extending from 155°E to 1600 W with a center of abundance between 

175°E and 175OW. The very high average CPUE value of 15.8 in area E 7044 

was primarily a reflection of an extremely large CPUE that occurred in set 

number 0401 on June 16 near the center of statistical area. The CPUE by mesh 

size was: 

mesh size 
(cm) CPUE 

4.8 0 
5.5 0.7 
6.3 2.7 
7.2 11.3 
8.2 14.3 
9.3 19.3 

10.6 5.7 
11.1 2.8 
12.1 4.0 
13.8 1. 3 
15.7 1.0 

Total 63.T 

This catch must have been the result of a fortuit.ous set in an area of con

centration of immature sockeye salmon in which age .1 immature fish were 
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dominant. Nevertheless, the catches in mesh sizes of 10.6 cm and larger 

indicated substantial numbers of age .2 and older fish as well. Biological 

data on these catches are not yet available. 

By July (Fig. lE) the catch of sockeye salmon had decreased to 0 through

out the land-based fishery area except for some very small catches near 

Hokkaido and the Kurile Islands probably of maturing fish en route to their 

spawning streams. In all areas to SOoN the catches had diminished greatly 

suggesting a rapid northward migration. The center of abundance in July 

appeared to be between 1800 and l700 W, or somewhat east of the center in June. 

In summary, the catch data in Figs. lA-1E show substantial quantities 

of sockeye throughout much of the area of the land-based fishery north of 

42°N and east of l600 E from March through June. In general, the di~tribution 

of fish appeared to be continuous from 1S5°E to l600 W. There was a seasonal 

northward and perhaps eastward shift in abundance. Concentrations appeared 

to be particularly heavy in area E 7044 through June. Thus, the 1973 dis

tribution and abundance information based upon research vessel catches in

dicated no clear cut geographic separation that might indicate two continental 

stocks. In all likelihood the two stocks occur mixed and have no clear point 

of separation as is the case farther north. 

TAG RETURNS 

Tagging experiments have shown the presence of Asian sockeye within 

the land-based fishery area, but it is doubtful that the distribution of 

releases has been adequate to determine whether North American stocks are 

also present, particularly in the eastern portion of the fishery area. 

Based upon our knowledge of the seasonal migrations of Asian and North 

American sockeye and upon tag returns from releases in areas where North 

American sockeye predominate, there is reason to believe that North American 
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sockeye are also present in the area of the land-based fishery. More 

extensive tagg1ng in the land-based fishery area particularly early in the 

season and including immature fish is needed to resolve the question. 

Through 1974, a total of 1,005 sockeye salmon, mixed mature and im

mature, had been tagged in the area of the land-based fishery with dis

tribution as shown in Fig. 2. Of these, 117 were tagged in the rectangle 

between 460 and 48°N and 160° and 165°E. and 888 were tagged south of 46°N 

principally in areas E 6544 and E 7044 {unpublished release tables, Japan 

Fisheries Agency. 1958-1974}. To date, 45 {4.4%} have been returned, 44 

in the year of release, and 1 a year later (Aro, et al 1971; Aro, 1972; 

unpublished recovery tables, Japan Fisheries Agency, 1972-1974). The 

distribution of returns is shown in Figs. 3A. 3B and 4. The tag returns 

shown in Figs. 3A and 3B include 19 fish that were mature based upon gonad 

measurements taken at recovery. plus 18 fish of unknown maturity. The ma

jority of the latter were probably mature based upon length at release. 

Fig. 4 shows 7 returns in the year of release of fish that were immature 

based upon gonad weight at recovery. Also shown is one fish recovered a 

year after release. It was mature at recovery based upon gonad data. 

There have been ·only two coastal returns. one form East Kamchatka and 

one from West Kamchatka (Fig. 3A). Both of these had been released in the 

rectangle between 46° and 48°N and 160° and 165°E in May. The rate of re

covery from releases in this rectangle was 16.2% compared with only 4.4% 

overall. This is·pr-obabTy due to the fact that the fish in this more 

northerly area were larger and more mature and survived better than those 

tagged in the other areas. The remaining 43 returns were from the high 

seas, mainly the mothership fishery. Migrations were mainly north, north-
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Numbers of sockeye salmon tagged within the area of the Japanese land-based fishery 1956-1974 -
total:: 1.005. 
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Release and recovery locations (diagrammatic) of 21 sockeye salmon tagged west of 165°E in 
the Japanese land-based fishery area and recovered in the same year . Release years 1956-
1974. Dates of release & or recovery shown for selected fish. 

,.2° 

0° 

.. 2° 

,0° 

I -N 
I 



~.;>o 

,-;':, :;r" , ------- . ..... ./ 
/',;< 

... 

/ 
", 

" .. 

- Mature at recovery - 5 
-*Maturity uncertain -II 

17S0W 1700W 16S"W 

Fig. 38 -- Release and recovery locations (diagrammatic) of 16 sockeye salmon tagged east of 165°E in 
the Japanese land-based fishery area and recovered in the same year. Release years 1956-
1974. Dates of release & or recovery shown for selected fish. 
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Release and recovery locations (diagrammatic) of 8 sockeye salmon tagged in the Japanese land
based fishery area while immature. and recovered in the same year (7 fish) or one year later 
(1 fish). Tagging years 1956-1974. Release & recovery dates shown. 
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east, or northwest 1n harmony w1th the movement ev1dent 1n the seasonal 

catch data d1scussed prev10usly. 

The coastal dest1nat10n of most of those recovered at sea was undoubt

edly Asia based upon date and location of recovery. It is possible, however, 

that some of the fish could have been destined for North America, especially 

those that were recovered in Mayor June near 49° or SOoN and 1700E. Tagging 

that was conducted only slightly north of this location in June has yielded 

sockeye salmon returns from western Alaska (Kondo, et a1, 1965). 

It is important to note that there were only 3 returns from releases 

in areas east of 1700E {3/325 = 0.9% return}. Thus, the numbers of returns 

have been too few to indicate whether North Amer1can sockeye may be present 

in the eastern portion of the land-based fishing area. 

The results of tagging immature sockeye in the central Aleutian Island 

area yield further information on the possible presence of North American 

sockeye in the area of the land-based fishery. As illustrated in Fig. 5, 

immature sockeye salmon releases south of Adak Island in 1964 yielded returns 

in the year of release from high seas areas extending westward and southwest

ward to 162°E and extending northward to 61°N. Undoubtedly, the distribution 

of returns was greatly dependent on the time-space distribution of the mother

ship fleet with respect to the time-space distribution of the releases in 1964. 

Despite any bias on this account the results still show clearly a very rapid 

and extensive summer migration of immature sockeye salmon. Similar migrations 

have been observed in the results of tagging in other years. Since the im

mature sockeye salmon south of the central Aleutian Islands are primarily of 

western Alaska origin, it is reasonable to assume that these stocks by late 

summer are distr1buted widely from east to west as shown in Fig. 5. Scale 
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analyses provide further evidence of Bristol Bay sockeye in the western 

North Pacific during summer. LaLanne (1973) found age .1 sockeye with 

typical "Bristol Bay" scale characters at the two locations indicated in 

Fig. 5. Furthermore, based on meristic studies, maturing Bristol Bay-type 

sockeye salmon were found to be predominant in samples collected during 

May of 1960 and 1962 near 46°N x 1700E or just north of the central part 

of the land-based fishery area (Landrum and Dark, 1968, Figs. 7 and 9). 

At this stage Bristol Bay sockeye must be mixed extensively with Asian

sockeye. By the same token, it 1s not unreasonable to expect that they 

migrate southward in fall and winter along with the Asian sockeye to their 

winter feeding grounds. Thus, the presence of mature and immature western 

Alaska sockeye along with Asian sockeye in the land-based fishing area the 

following spring must be viewed as a distinct possibility based upon our 

knowledge to date. The distance from the continent of origin is not extra

ordinary, since Asian chum salmon, for example, migrate at least to 1400W 

or a minimum distance of 2000 nautical miles from their origin. Western 

Alaskan sockeye in the land-based fishing area would be only about 1200 

nautical miles from home. 

NEEDED RESEARCH 

Two lines of research are recommended for further studies of the origin 

of sockeye salmon in the land-based fishing area. First, a study of scale 

characters (Japan already has such a study underway) in which Asian and 

North American types are determined in relation to seasonal abundance and 

distribution of the several age groups of immature and mature sockeye salmon. 

Second, additional tagging would also be desirable. It would be necessary 

to tag as intensively as possible during April and May at a series of stations 
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between 1700E and 175°W. In the northern part of the area it might be 

desirable to continue the tagging into June. Since age .1 fish are ap

parently abundant 1n this area, the use of purse seines for capturing 

the f1sh would enhance the rate of return. 
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