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INTRODUCTION 

Spawning populations of chum salmon (Oncorhynchus keta) are 

widespread in coastal British Columbia and present in over 880 streams 

(Aro and Shepard 1967). They spawn 10 rivers and streams close to the 

ocean (Neave 1966), migrating the shortest distance upstream of the 

Pacific salmon. Spawning occurs from July through January, with 

spawning being earlier in northern British Columbia than in the south. 

The fry migrate to the ocean soon after emergence from the stream 

gravel, with little or no feeding in fresh water (Neave 1953). Immature 

chum salmon from British Columbia range from latitute 45°N to 60°N and 

from longitute 130°W to 180° in the North Pacific Ocean (Shepard et al 

1968). Chum salmon in British Columbia generally mature at 3 to 5 years 

of age, with 4-year-olds being the most common (Ricker 1980). Age of 

maturity is greater in northern stocks than in southern ones (Ricker 

1980), but within a localized region mean age of maturity is greater 1n 

early spawning stocks than in later spawning ones (Beacham 1985). 

Extensive commercial fisheries in British Columbia harvest 

maturing chum salmon, and these fisheries are conducted mainly by 

gillnetters and purse seiners in areas relatively close to the spawning 

grounds. Hoar (1951) summarized the catch statistics of the British 

Columbia chum salmon fishery up to 1949, and Beacham (1984a) summarized 

the catch statistics between 1951-1981. Since 1951, chum salmon catch 

by Statistical Area (Fig. 1) and gear type has been recorded in British 

Columbia. Management of chum salmon in British Columbia requires that 
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the status of the major stocks be evaluated so that the levels of 

exploitation and stock abundance that maximize catch on a continuing 

basis can be determined. The distribution of catch in the commerical 

fishery is also required to be considered in the formulation of 

management plans for the chum salmon fishery and stocks in British 

Columbia. 

STATUS OF THE FISHERY 

Catch Distribution Among Gears 

The chum salmon fishery 1n British Columbia is primarily a net 

fishery, with gillnetters and purse seiners the dominant gears 1n the 

fishery (Table 1). Trollers have accounted for an increasing but small 

(<5%) portion of the annual catch since 1975. On a coastwide basis, 

gillnetters accounted for a larger portion of the catch than did seiners 

from 1957 to 1971 (Fig. 2). Since 1971, the gillnet share of the catch 

has declined from 68% in 1971 to 36% in 1982. The decline 1n the 

portion of the catch accounted for by gillnetters has been accompanied 

by an increase in the seine and troll portion of the catch. 

There are regional differences in the distribution of chum 

salmon catch among the gears in British Columbia. In the northern 

coastal waters (Areas 1 - 10), gillnetters are the dominant gear in the 

fishery, usually accounting for in excess of 60% of the catch (Fig. 3). 

However, the gillnet share of the catch has declined since 1969. The 
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commercial fisheries in the northern coastal waters are conducted 1n 

inlets and in the inside passages between the coastal islands, so that 

gillnets are the dominant gear in the fishery. In the southern region 

(Areas 11 - 29) seiners have been the dominant gear in the fishery since 

1972 (Fig. 4). The gillnet share of the catch has declined from 50% in 

1970 to 28% in 1982. The major fishery for chum salmon in the southern 

region is in Johnstone Strait (Areas 12 and 13), and this fishery 1s 

conducted largely by seiners. Closures of directed chum salmon 

fisheries in Johnstone Strait in odd-numbered years beginning in 1977 

have not substantially altered the distribution of chum salmon catch 

among the gears. 

Catch Distribution Within Gears 

The size of the British Columbia salmon fleet is currently too 

large, given the amount of salmon to be harvested and the efficiency of 

the fleet. The distribution of the catch of chum salmon is nonuniformly 

distributed among the vessels within each gear type (Beacham 1984b). In 

British Columbia from 1967 to 1981, the top 15% (410 vessels) of the 

gillnetters landed 50% of the chum salmon (Fig. 5). The top 50% (1390 

vessels) accounted for 91% of the chum salmon landed. Gillnet vessels 

that were in the top 200 vessels in terms of chum salmon landings in a 

particular year also tended to be more numerous than one would expect by 

chance in the top 200 vessels in previous and successive years. 
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Successsful churn salmon gillnet vessels tend to be successful on a 

continuing basis. 

The other major gear in the chum salmon fishery is the purse 

seine. The top 20% of the purse seine fleet (100 vessels) accounted for 

50% of the seine landings of churn salmon (Fig. 6). The top 50% of the 

seiners (250 vessels) accounted for an average of 84% of the annual chum 

salmon landings. As with gillnetters, successful purse seine vessels 

tend to be successful on a continuing basis (Beacham 1984b). 

The troll catch of chum salmon is marginal when compared with 

the net gears (Fig. 2). Most of the chum salmon landed by trollers is 

largely by-catch during directed fisheries for other Pacific salmon 

species. However, the increasing portion of the landings of chum salmon 

accounted for by trollers suggests that some vessels may be 

participating in a directed chum salmon fishery. The top 8% of the 

trollers (100 vessels) accounted for SO% of the chum salmon landings 

during 1967 - 1981 (Fig. 7). The top 44% of the trollers (660 vessels) 

accounted for 90% of the landings. 

The landings of chum salmon are clearly not equally 

distributed among vessels in each gear. Removing the least effective 

vessels from the fleet will result in only a marginal redistribution of 

the available harvest. Removal of excess vessels from the fishery will 

reduce competition among vessels within each gear type but will probably 

not reduce the exploitation rate of churn salmon. 
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Status of the Stocks 

Catch and Escapement 

The catch of chum salmon 1n British Columbia was 1n excess of 

6 million pieces in 1951 and 1954, with exploitation rates 1n those 

years greater than 60% (Fig. 8). Annual exploitation rates in excess of 

50% from 1951 to 1956 (except 1952) were followed by a rapid decline 1n 

escapement from 4.3 million fish in 1951 to 1.5 million in 1956. 

Declining exploitation rates from 1956 to 1967 were followed by an 

increase in total escapement to 4.2 million chum salmon by 1968. 

Catches were again 1n excess of 6 million pieces in 1972 and 1973, but 

exploitation rates rose to in excess of 60% in those two years (Fig. 

8). Since 1974, total annual landings of chum salmon in British 

Columbia have ranged between 0.9 and 3.8 million pieces, with catches 

higher in even-numbered years than in odd-numbered ones. 

The chum salmon fisheries in the northern and southern coastal 

waters of British Columbia are characterized by different catch 

distributions among the gears (Fig. 3 and 4) and a difference in timing 

of the fisheries in both regions. In the northern coastal fisheries 

(Areas 1 - 10), churn salmon are caught between early July and late 

September, whereas in the southern fisheries chum salmon are caught 

between mid-September and mid-November (Fig. 9). Most of the chum 

salmon catch in southern coastal waters occurs in October. 
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Prior to 1962, the chum salmon catch 1n the southern coastal 

waters of British Columbia was greater than in the northern waters 

(Fig. 10). Declining escapements in the southern coastal rivers in the 

early 1960s led to restrictions on the commerical fisheries and reduced 

catches. Catches were greater in the northern region than in the 

southern one from 1961 to 1971. After the large chum salmon catches of 

1972 and 1973, catches of chum salmon in even-numbered years were 

generally greater in the southern region than in the northern one (Fig. 

10). 

The distinctiveness of northern and southern regional 

chum salmon fisheries in British Columbia is illustrated further. In 

the northern region (Areas 1 - 10), catches declined from 3.1 million 

pieces in 1951 to 0.4 million in 1959, but subsequently increased to 2. 7 

million pieces 1n 1973 (Fig. 11). Catches subsequently declined, with 

0.9 million chum salmon landed in 1982. Similar trends are apparent 1n 

both catch and escapement, with exploitation rates generally between 45 

and 60% from 1951 to 1982 (Fig. 11). 

The major chum salmon fisheries of northern and central 

coastal British Columbia occur off the west coast of the Queen Charlotte 

Islands (Area 2W), Portland Inlet and Observatory Inlet (Area 3), and in 

the Bella Bella and Bella Coola (Areas 7 and 8) areas of the central 

coast (Fig. 12). The Queen Charlotte Islands chum salmon fishery (Area 

2W) is generally thought to have chum salmon bound for other northern 

rivers as a significant portion of the catch. Chum salmon bound for 
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Alaska are intercepted in Area 3 fisheries (Aro and Shepard 1967), but 

tagging studies of chum salmon in the central coast region suggested 

that fisheries there caught chum salmon mainly bound for rivers in the 

general area (Anonymous 1982). 

Chum salmon escapements in the northern region are largest on 

the east coast of the Queen Charlotte Islands and in Areas 6 - 8 of the 

central coast of British Columbia (Fig. 13). Escapements of Queen 

Charlotte Islands chum salmon has declined from in excess of 1 million 

fish in the early 1950s to 235 thousand in 1983. Escapements of churn 

salmon in the other northern areas have also declined from levels 

present in the 1950s, but the declines were not as marked as in the 

Queen Charlotte Islands (Beacham 1984a). 

Chum salmon in the southern coastal waters of British Columbia 

(Area 11 - 29) have undergone marked changes in catch, escapement, and 

exploitation rates. Catches declined from 4.5 million pieces in 1954 to 

virtually nothing during closure of the commerical fishery in 1965 and 

1966 (Fig. 14). Catches recovered considerably to 3.6 million pieces in 

1972 and 1973, but have since declined. Since 1977, catches are higher 

in even-numbered years than in odd-numbered ones, owing to closure of 

directed chum salmon fisheries in Johnstone Strait in odd-numbered 

years. The lower returns of chum salmon in odd-numbered years are 

thought to reflect competitive interactions with pink salmon. Pink 

salmon are abundant in the Fraser River in odd-numbered years, with 

escapement in excess of 4 million fish in 1981, but are absent in 
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even-numbered years. Fraser River chum salmon have higher survival in 

years when pink salmon are absent (Beacham and Starr 1982), as do chum 

salmon on the west coast of Vancouver Island (Beacham 1984a). The 

hypothesized interactions between pink and chum salmon may occur during 

the early marine life of both species (Beacham and Starr 1982). 

The major chum salmon fishery in southern British Columbia 

occurs 1n Johnstone Strait, where the chum salmon are of high quality 

and are the most valued by the Canadian processing industry. Chum 

salmon passing through Johnstone Strait are bound for rivers on the east 

coast of Vancouver Island, the mainland inlets north of the Fraser 

River, the Fraser River and it tributaries, and rivers in Washington 

State (Chatwin 1953, Anderson and Beacham 1983). The chum salmon 

fishery 1n Johnstone Strait is the largest mixed stock chum salmon 

fishery 1n British Columbia. Fisheries off the west coast of Vancouver 

Island are conducted sporadically, depending on chum salmon abundance. 

The Fraser River and its tributaries have the largest 

escapement of chum salmon in southern British Columbia. Escapements 

before 1960 were determined visually, whereas those in the 1960s were 

estimated by an in-river test fishery and tagging program, and those 

since 1970 by the test fishery. The higher escapements from 1967 - 1983 

than from 1951 - 1966 (Fig. 3) reflect this change in methodology, 

rather than a significant increase in escapement. 
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Assessment 

Stock and recruitment analyses (Ricker 1954) were conducted 

for the major chum salmon stocks of British Columbia. Optimum 

exploitation rates were derived from the analyses, or in the case of the 

Queen Charlotte Islands stock (Areas 1 and 2), a suggested optimum rate 

based upon exploitation pattern since 1951 (Beacham 1984a). The North 

Coast (Areas 3 - 5) is the most productive chum salmon stock 1n British 

Columbia (Table 2), but catches in this region may be comprised of chum 

salmon from southeast Alaska (Aro and Shepard 1967) or other areas 1n 

British Columbia, so the estimated optimum exploitation rate of 75% is 

likely excessive. Projected yield from the Central Coast stock (Areas 6 

- 10) is second only to the South Coast stock (Areas 11 - 20, 28, 29) 

with the Fraser River and its tributaries being the major contributor to 

production of the southern stock (Table 2). The west coast of Vancouver 

Island stock (Areas 21 - 27) was found to produce the smallest annual 

yields of all the stocks examined. Catches from this stock have been 

sporadic since 1951 (Beacham 1984a). 

In 1983, escapements for the major chum salmon stocks (Table 

2) were below the suggested optimum levels, with the exception of the 

west coast of Vancouver Island stock. Escapements were 50 to 60% below 

the suggested optimums for the Queen Charlotte Islands, North Coast, and 

South Coast stocks, and 30% below for the Central Coast stock. A 

reduction of exploitation rates is clearly necessary for these stocks 1n 
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order to increase escapement towards optimum levels. 
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Table 1. Landings (thousands of pieces) of chum salmon by gillnet, seine, 
and troll gear in British Columbia, 1951-1982. Percentage of annual total 
landings is in parenthesis. 

YEAR GILLNET SEINE TKOLL TOTAL 

1951 2564 (39. 7) 3883 ( 60. 1) 12 ( 0.2) 6460 
1952 1364 (51.6) 1279 ( 48. 4) 1 ( 0.1) 2645 
1953 2226 (45.6) 2657 ( 54. 4) 1 ( 0. 0) 4885 
1954 2476 (37.9) 4056 ( 6 2. 1 ) 1 ( o. 0) 6535 
1955 884 ( 54. 2) 746 (45.7) 1 ( 0. 1) 1632 
1956 1171 ( 45. 3) 1414 l 54.6) 2 ( 0.1) 2588 
1957 1517 (62.2) 920 (37.7) 2 l O. 1) 2440 
1958 1681 (52.3) 1531 (47.6) 2 ( 0.1) 3215 
1959 1071 (52.8) 955 (47.1) 2 ( 0. 1) 2029 
1960 976 (53.0J 863 (46.9) 1 l 0.1) 1841 
1961 754 (58.6) 529 (41. 1) 3 ( o. 3) 1287 
1962 933 (58.2) 666 (41.6) 4 ( 0. 3) 1604 
1963 1005 (62. 7) 590 (36.8) 8 ( o. 5) 1603 
1964 13 75 ( 4 5. 3) 1647 ( 54. 3) 11 ( o. 4) 3035 
1965 436 ( 54. 4) 357 (44.6) 8 ( 1. 0) 802 
1966 786 (52.4) 709 (47.3) 4 ( 0. 3) 1499 
1967 692 ( 62. 6) 409 (37.0) 3 ( 0. 3) 1105 
1968 1856 ( 60. 0) 1230 (39.8) 7 ( 0. 2) 3094 
1969 855 (65.3) 449 (34. 3) 5 ( o. 4) 1310 
1970 2364 (64.3) 1280 ( 34.8 j 34 ( o. 9) 3679 
1971 843 ( 66. 8) 405 (32.1) 13 ( 1. 1) 1262 
1972 2958 ( 49. 0) 3062 (50.8) 10 ( 0.2) 6031 
1973 3015 (48.5) 3175 (51. 1) 23 ( o. 4) 6214 
1974 1387 ( 63. 0) 797 ( 3 6. 2) 16 l 0.8 J 2201 
1975 597 (52.1) 534 (46.6) 15 ( 1. 3) 1147 
1976 831 ( 43. 7) 1054 (55.5) 15 l 0.8) 1901 
1977 579 ( 53. 2) 486 (44.8) 21 ( 2. 0) 1088 
1978 1240 ( 41.6) 1677 ( 56. 3) 60 ( 2. 0) 2978 
1979 398 (46.0) 427 (49.3) 40 l 4. 7) 866 
1980 1577 (45.7) 1809 ( 52. 4) 65 ( 1.9) 3452 
1981 587 (52.3) 507 ( 45. 2) 27 l 2. 5) 1122 
1982 1100 (37.0) 1785 ( 60. 0) 88 ( 3. 0) 2974 
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Table 2 Maximum sustained yield (MSY), optimum exploitation rate, and 
optimum escapement for major chum salmon stocks in Rritish 
Columbia. Values are listed to the nearest thousand fish. 

Stock MSY Optimum Exploitation Optimum 
Rate Escapement 

Queen Charlottes 245 30% 570 
North Coast 230 75% 70 
Central Coast 675 55% 575 
South Coast 1240 30% 2885 
West Coast 170 40% 250 
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Fig. 14 Catch, escapement, and exploitation rate of chum salmon 1n 
southern British Columbia, 1951-1982. 


