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MIGRATIONS AND ABUNDANCE OF SALMON AT SEA, 1975 

I NTRODUCTI ON 

This report briefly sunmarizes the 1975 research' on sa,lmon at sea by 

the Fisheries Research Institute, University of Washington, under contract 

to the National Marine Fisheries Service. The chief objective of our 1975 

field work was to assess the abundance, size, age composition, distribution, 

and timing of all species of salmon in a key area south of the central Aleutian 

Islands from July 1 through August 20. A major application is to forecast, 

one year in advance, the abundance and ocean age composition of the run of 

sockeye salmon to Bristol Bay, Alaska. 

1975 FIELD OPERATIONS 

The purse seine vessel COMMANDER, 82 feet long, was chartered for the 

1975 season. The length and depth of the purse seine were about 400 fathoms 

and 20 fathoms, respectively. Fis-hing was conducted at five stations spaced 

at about 10-mi1e intervals along a transect extending to 50 miles south of 

Adak Island, following the station pattern used since 1968. A total of 70 

effective purse seine sets was made in 1975 with relatively good tempora1-

spatial coverage of the 5 stations and appropriate time period. The fishing 

effort and catches by station are shown in Table 1. 

Sockeye salmon were scarce at Station 1, near shore, and were caught in 

increasing numbers , out ' to Station 5, farthest offshore. Chum salmon, as usual, 

were caught in greatest abundance at Station 1, near shore. Surface tempera

tures were typical, and increased regularly from an average of 7.2°C at Station 

1 to 9.1°C at Station 5. 

Table 2 shows the season's catches in 1975 together with comparable data 

for years since 1968. 



Table 1. Total catch and catch per purse seine set of salmcll and steelhead 
trout at fiw stations at 10-mi1e intervals extending to 50 miles 
south of Adak Island in 1975 (July 5 - August 17). 

Statim Number Average Catch by species and catch/set (lower numbers) 
number of sets surface Sockeye Ch\D1l Pink CClbo Ql1-

temp. , IJlllllitlln! Mature Total nook 
o C. .1 .2+ .1 .2+ Total 

1 14* 7.2 67 24 3 94 364 287 651 15 4 . 8 
4.8 1.7 0.2 6.7 26.0 20.5 46.5 1.1 0.3 0.6 

2 15 8.2 246 61 4 311 190 97 287 16 8 7 
16.4 4.1 0.3 20.'; 12.7 6.5 19.1 1.1 0.5 0.5 

3 15 8.8 465 164 6 635 123 38 161 5 30 10 
31.0 10.9 0.4 42.3 8.2 2.5 10.7 0.3 2.0 0.7 

4 13 9.0 291 124 2 417 SO 29 79 • 3 46 12 
22.4 9.5 0.2 32.1 3.8 2.2 6.1 0.2 3.5 0.9 

5 13 9.1 537 177 7 721 141 65 206 4 26 12 
41.3 13.6 0.5 55.5 10.8 5.0 15.8 0.3 2.0 0.9 

All 70 8.1 1606 550 22 2178 868 516 1384 43 114 49 
22.9 7.9 0.3 31.1 12.4 7.4 19.9 0.6 1.6 0.7 

*One set, Nn( ered ine fecti ve by Droken purse caDle, ndt included. 
I I·· . , . " ~l"" , . .. I .... I .. I .. I ·1 ·1 ·1· . . t 

Total 
Stee1-
head 

0 772 
-- 55.1 

0 629 
-- 41.9 

1 842 
0.1 56.1 

0 557 
-- 42.8 

1 970 
0.1 74.6 

h) 

2 3770 
0.03 53.9 

. . 
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Fewer chum salmon were caught (19.9 per set) than in any previous year. 

Coho and chinook salmon and steel head trout were in only moderate abundance 

in contrast to the record catches of these three species in 1974. 

ABUNDANCE, AGE COMPOSITION, AND SIZE OF SOCKEYE SALMON 

DUE TO RETURN TO BRISTOL . BAY IN 1976 

The average catches of age .1 and age .2(+) immature sockeye were 22.9 

and 7.9 respectively (Table 1). By our standard forecast procedure, this 

would yield an inshore run to Bristol Bay of about ten million in 1976 (about 

63% age .2). A detailed forecast with approximate confidence limits is being 

prepared. 

Two unusual features were noted with respect to the immature sockeye in 

1975 that could affect the accuracy of the forecast. First, the relative 

catches at th~ five stations showed that the center of abundance was well 
-

offshore this year. The largest catches of both age groups occurred at 

Station 5 (Table 1). Thus, it is uncertain whether our geographic coverage 

was adequate to' have obtained an index of abundance comparable with previous 

years. For comparison, Fig. 1 shows the distribution of catches of immature 

sockeye by station for the years 1968 through 1975. 

In most years, the fish were distributed rather randomly throughout the 

50-mile transect or were centered inshore, but in 1970 and 1975, catches were 

clearly larger at offshore stations. In 1970, however, the 50-mile transect 

must have included the major body of fish since our forecast for 1971 was 

relatively close (forecast, 18 million; run, 16 million; Rogers, 1971). If 

the situation in 1975 was the same as in 1970, our index should be adequate, 

but if the main abundance was even farther offshore, our estimate of abundance 

would be too low. 



Table 2. Total catch and catch per seine set of sal.moD aDd steelhead trout 
at Staticas 1-5 during period June 30 - August 17 south of Adak 
Island in years 1968-1975. 

Catch by species (catch/set in ~arentheses) 
Mo. of 

Year Period fished seine sets Sockeye Olum Pink Coho Chinook Steelhead 

1968 July 7-Aug. 12 58 4,902 2,173 65 122 70 3 
( 84.5) (37.5) (1.1) (2.1) (1.2) (0.05) 

1969 July 3-Aug. 12 89 13,417 11,027 188 110 40 2 
(150.8) (123.9) (2.1) (1.2) (0.4) (0.02) 

1970 June 30-Aug. 11 66 3,258 5,359 51 26 6 
(49.4) (81.2) (0.8) (0.4) (0.1) 

1971 July 3-Aug. 9 51 1,003 3,322 35 59 20 
(19.7) (65.1) , (0.7) (1.2) (0.4) 

1972 July 4-Aug. 13 74 1,133 3,929 26 20 29 1 
(15.3) (51.7) (0.4) (0.3) (0.4) (0.01) 

1973 July 4-Aug. 8 55 1,690 3,309 12 30 3 
(30.7) (60.2) (0.2) (0.5) (0.1) 

1974 July 4-Aug. 15 56 2,535 1,463 25 157 85 11 
(45.3) (26.1) (0.4) (2.8) (1.5) (0 .. 2) 

1975 July 5-Aug. 17 70 2,178 1,384 43 114 49 2 
( 31.1) (19.9) (0.6) (1.6) , (0.7) (0.03) 

Total 

7,335 
(126.5) 

24,784 
(278.5) 

8.700 
. (131. 8) 

II 
4,439 

(87.0) 

5,038 
(68.1) 

5,044 
(91.7) 

4,276 
(76.4) 

3,770 
(53.9) 
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Another factor that could affect the accuracy of the forecast was that 

the age .1 sockeye salmon at Adak in 1975 were larger than in any previous 

year. The mean length of this age group was 37.0 cm as compared to a mean of 

34.8 cm for the years 1968-1974. To whatever degree that size influences 

maturity, we can expect a higher than normal proportion of the age .1 fish 

to mature in 1976. The immature age .2 fish in 1975 averaged 48.1 cm long 

which is exactly the average size of age .2 fish between 1968 and 1974. 

CRITIQUE OF 1975 FORECAST 

On the basis of our sampling south of Adak Island in 1974, we forecast 

a run to Bristol Bay in 1975 of 12.0 million sockeye salmon with -an approximate 

80% confidence interval of 6.2 million to 17.8 million (Rogers, 1975). The 

actual inshore run in 1975 was approximately 24 million sockeye, o-r double 

the point forecast and about one third more than the upper confidence limit. 

As to the reason for such a large error, we do not believe there was a short

coming in the spatial-temporal coverage of our sampling in 1974 as there was 

in 1973 for example (Hartt, et al., 1974). However, in reviewing our 1974 

sampling effort, there now appear to be several factors that contributed to 

the error, all associated with the mechanical efficiency of our purse seine 

fishing method--factors which can be corrected in the future. Because of 

the importance of this matter, a detailed critique of our 1974 sampling has 

been prepared, the highlights of which will be summarized here. 

Our sampling efficiency in 1974 was apparently impared by the following 

three factors: 

1. The vessel chartered' in 1974 was equipped to use a nylon rather than 

a cable purse line so that the rate of sinking of the net and the depth of 

fishing were both less than in any previous year. 
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2. The net used in 1974 had not been re-hung since 1972, so that 

shrinkage had reduced the slack web considerably, thus causing the net to 

have less depth and to have a flatter shape (less curvature in the vertical 

plane between corkline and lead1ine). 

3. The vessel chartered in 1974 was equipped to set the net from th~ 

starboard side whereas in all previous years we had set from the port side. 

Thus in closing the net, the ~irection of rotation of ~he net was opposite 

to that of previous years, so that we cou1~ expect a change in efficiency in 

retaining the several species of salmon. depending upon their direction of 

travel and behavior with respect to the closing operation. In this regard, 

it is very significant that despite a shallower net, we caught more coho and 

chinook salmon and steelhead trout in 1974 than in any prev'ious year (INPFC 

Annual Report. 1974). It now appears that the direction of closing of the 

net increased our efficiency for these three species which tend to approach 

the sampling area from the southeast and east and decreased our efficiency 

for sockeye salmon and perhaps chum salmon which tend to approach from the 

northeast and east. 

The seriousness of the problem was not realized until we heard in the 

spring of 1975 from the captain of the vessel who had used our seine for 

fishing for bonito off California in the winter of 1975. While other boats 

were averaging 25 or more tons of bonito per set, the MARINE VIEW was catching 

a maximum of 3 tons per set. They therefore chartered a plane and viewed 

the seine from the air where the relatively "flat" shape and the shallow 

fishing was apparent. After rehanging the net with 15% slack web and adding 

two strips of depth, their catch matched that of the other vessels in the 

fleet. It is not certain, of course, that the efficiency of a seine for 
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catching bonito and for catching salmon are directly comparable, but these 

observations tend to support other evidence that mechanical problems reduced 

the efficiency of our seine sampling at Adak in 1974. 

IMPROVED ABUNDANCE ESTIMATES BY MEANS OF ACOUSTIC BUOYS 

The acoust1c buoys, which we have been developing and testing for four 
\ 

years, together . with Applied Physics Laboratory of the University of Wash-

ington, were not used in 1975, partly because of budget constraints and 

partly because of accumulating evidence that salmon were avoiding the instru

ments and thus reducing their efficiency, particularly when seas were calm. 

This problem would not apply in the situation where the buoys could be bottom

mounted, but because of water depth they must be suspended from a buoy in the 

Adak area. 

TAG RELEASES IN 1975 

A total of 1,629 salmon were tagged as summarized in Table 3. All were 

tagged in area 8050 within 50 miles south of Adak Island. A primary objec

tive of the tagging was to measure the proportion of non-Bristol Bay sockeye 

among salmon catches. Standard 3/4-inch diameter disk tags were used, plus 

a few 1/2-inch diameter disk tags. Most fish were anesthetized prior to tagging 

in an effort to reduce tagging mortality. 

Sockeye 

1,362 

Table 3. Numbers of salmon tagged in 1975 by species 

Chum 

101 

Pink 

17 

Coho 

104 

.Chi nook 

43 

Steel head 

2 

Total 

1,629 
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TAG RETURNS 

To date, we have received 21 tag returns in 1975. Details are provided 

in IBM tables exchanged among the three treaty nations. Seventeen returns 

were from sockeye tagged as immature fish south of Adak in 1974 (four from 

the high seas, twelve from Bristol Bay, and one from the Nass River district 

of British Columbia). One sockeye tagged south of Adak on 23 July 1975 was· 

recovered on 24 August 1975 near the Bear River on the .north side of the 

Alaska peninsula. One sockeye tagged south of Adak in 1973 was recovered in 

Bristol Bay in 1975. Also, one steel head tagged south of Adak in 1974 was 

recovered at sea by Japan in 1975 at 46°06 1 N x 176°37 I E. Finally, we received 

from the USSR a tag from a coho released on 24 July 1974 south of Adak Island 

and recovered 4 October of the same year in the Kamchatka River. 

LABORATORY WORK 

We have undertaken a new study in the laboratory aimed at identifying 

the river of origin of the immature sockeye salmon sampfed at Adak. As a 

first step, we examined smolt scales provided by the Alaska Department of 

Fish and Game from some of the Bristol Bay rivers in 1973. Scales are 

characterized by measurements and by circulus counts. The scales are classi

fied by means of polynomial discriminant functions obtained using a non

linear pattern recognition scheme. The method has worked well using samples 

of known origin but cannot be applied to the mixture of .stocks sampled at 

Adak until we have smolt samples from each of the major river systems. In 

the meantime we plan to test the method further using scales from adult fish 

which are available from all Bristol Bay rivers. 
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