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MONITORING MIGRATIONS AND ABUNDANCE OF 
SALMON AT SEA - 1980 

INTRODUCTION 

This report summarizes high seas salmon research conducted in 1980 

by the Fisheries Research Institute (FRI), University of Washington, 

under contract to the United States National Marine Fisheries Service 

(NMFS). Most of this research was in response to the research mandate 

that followed the renegotiation of the International North Pacific Fish

eries Commission (INPFC) treaty in 1978. Among many provisions, the 

revised treaty called for a 3-year, coordinated research program to 

facilitate determination of the continental origins of salmon south of 

46°N and west of 175°w (the pre-1978 landbased driftnet fishery area). 

In preparation for this research program, FRI began a study in FY 

1978 under funding from the North Pacific Fishery Management Council to 

determine origins of sockeye salmon in and near the landbased fishery 

area by use of scale pattern recognition techniques. The Japan Fishery 

Agency kindly provided a large collection of sockeye scales sampled by 

research vessels and motherships to serve as unknown and Asian standard 

samples. Alaskan standard samples were provided by the Alaska Depart

ment of Fish and Game (ADF&G). In a preliminary analysis of maturing 

sockeye sampled in 1975, we found incidences of Alaskan sockeye south 

0 of 46 N, but none of the point estimates of mixing proportion were 

statistically significant (Marshall et al. 1978). Research in 1979 

included further theoretical development of discriminant techniques, 

and an analysis of origins of immature sockeye sampled in 1974 and 1975 
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(Marshall et al. 1979). Statistically significant incidences of Alas

a kan age 2.2 immature sockeye south of 46 N were found in that analysis. 

Research on continent of origin expanded greatly in FY 1980 follow

ing a special appropriation to fund a two-vessel tagging effort and ex

pansion of scale pattern research. Research in 1980 was in five major 

areas: 1) tagging operations and analysis of data from past and pre

sent tagging experiments; 2) scale pattern analysis of several samples 

of maturing and immature sockeye sampled in the period 1972-1976; 3) 

preliminary investigations to determine coho origins by scale pattern 

analysis; 4) a preliminary analysis of the relative magnitudes of annu

al and regional variations in sockeye scale patterns, and 5) continued 

study of a relationship between the timing of the sockeye salmon run to 

Bristol Bay, Alaska, and springtime temperatures in the central North 

Pacific area. The scale pattern analysis of 1972-1976 sockeye samples 

is reported in a separate document. 

1980 TAGGING OPERATIONS 

Sampling was done from two vessels outfitted with purse seine and 

salmon longline gear. Original plans were to sample in the period May 

through July. The chartered 32-m M/V KRISTEN GAIL, a new vessel, was 

first available to begin sampling on 16 June and continued sampling 

through 3 August 1980. The second vessel was the 30-m M/V ALASKA, re

cently acquired by the University of Washington. Delays in acquiring 

the vessel followed by extensive mechanical modifications resulted in a 
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late departure of the M/V ALASKA as well. The M/V ALASKA sampled in 

the period 21 June through 7 August 1980. 

The purse seines used on the two vessels differed somewhat in con

struction and method of use. The seine on the M/V KRISTEN GAIL was 

732 m long and 40.2 m deep, and was half-pursed whereby about half of 

the seine was retrieved by the time the remainder was fully pursed. 

This seining technique is more efficient than full pursing, and is used 

routinely by many commercial seiners. Stretched mesh sizes were 8.9 cm 

in approximately the lead half of the seine and 5.7 cm in the remainder 

less the 27.4 m bunt. The seine on the M/V ALASKA was about 732 m long 

and 36.6 m deep, and was retrieved by a hydraulic drum instead of by 

power block. Mesh sizes were 10.2 cm in the lead half and 7.6 cm in 

the remainder less the 27.4 m bunt. 

Sampling by the M/V ALASKA was hampered by severe problems with 

the purse seine gear; the M/V ALASKA accomplished 29 seine sets as com

pared to 73 by the M/V KRISTEN GAIL, and 8 of the 29 were deemed inval

id for quantitative use of catch data. The drum seine was overhauled 

on two occasions in an attempt to identify and correct the design and/ 

or construction flaws that caused roll-ups and stress tears. Only 

after the second overhaul in late July did the seine retrieve properly. 

Sampling by the M/V KRISTEN GAIL was interrupted for 12 days in late 

July due to a mechanical breakdown. 
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Longline gear was set on only four occasions as seining was deemed 

more efficient given the small crews of the vessels. The aforemen

tioned problems on the M/V ALASKA necessitated use of longlines on 3 

consecutive days in late July, after which it was decided to overhaul 

completely the purse seine. 

Fishing effort, salmonid catches, and tag releases are shown by 

vessel, IO-day period, and INPFC statistical area in Table I. The 

distribution of tag releases of salmon and steelhead trout is shown in 

Fig. 1. Statistics on species composition and age composition pre

sented in this report may change slightly following final laboratory 

analysis of scale samples taken from tagged and examined fish. 

Sampling began in the areas of usual highest abundance of sockeye 

even though relatively few sockeye were thought to remain south of 46°N 

in mid-June. A total of 173 sockeye was caught in areas E6544 and 

E7044, and all but 8 of these were considered immature on the basis of 

length. No sockeye were caught in the last 10 days of June further 

east, in areas E7544 and W8044. Chum salmon were by far the most abun-

o dant salmon south of 46 N, and most (58.1%) of the chum sampled were 

age .I. Sampling in late June and July was in areas where coho histor

o ically have been most abundant south of 46 N, yet the catches were dis-

appointingly small and sporadic. Coho catches were as high as 25 fish 

0 per (effective) seine set, but the mean catch south of 46 N was only 

2.03 fish per set. There seemed to be a marked decreased in overall abun

dance of salmon in areas W8044 and E7544 from the last IO-day period of 



Table 1. Temporal and spatial distribution of purse seine and longline sampling effort, 
and salmonid catches and tag releases made by United States research vessels, 
M/V KRISTEN GAIL and M/V ALASKA in 1980. 

-Part A: M/V KRISTEN GAIL 

10-day INPFC Fbhins1 Salmonid catch {CPUE2 2 Tag releases 
period area effort Sockeye Chum Pink Coho Chinook .Steelhead Total Sockeye Chum Pink Coho Chinook Steelhead Total 

6/11-20 E6544 15 LL 14 5 2 21 13 4 2 19 
( .93) ( ,33) (.13) (1.40) 

E6544 5 2 30 4 36 2 26 3 31 
( .40) (6.00) (.80) (7.20) 

E6546 1 1 2 3 1 2 3 
(1.00) (2.00) (3.00) 

6-21-30 E6544 13 59 163 13 2 1 238 56 85 10 2 1 154 
(4,54) (12 ,54) (1.00) (.15) ( ,08) (18,31) 

E7044 18 36 597 19 70 8 730 30 225 16 65 8 344 
(2.00) (33.17) (1.06) (3.89) (.44) (40.56) 

E7544 14 291 11 50 14 1 367 19 9 48 12 1 89 
V, 

(20. 79) (.79) (3.57) (1.00) (.07) (26.21) 
W8044 3 55 6 2 6 69 10 5 2 5 22 

(18.33) (2.00) (.67) (2 .00) (23 .00) 

7/1-10 W8050 3 16 125 9 150 15 3 9 27 
(5.33) (41.67) (3.00) (50,00) 

7/11-20 W8048 2 4 24 2 1 31 4 14 2 1 21 

(2.00) (12.00) (1.00) (.50) (15.50) 
W8044 3 1 1 1 1 

( .33) (. 33) 
E7544 3 1 2 3 1 2 3 

( .33) (.67) (1.00) 

7/21-31 E7550 1 52 7 1 1 1 62 39 1 1 41 
(52.00) (7.00) (1.00) (1.00) (1.00) (62.00) 

8/1-10 E7550 7 752 75 3 17 3 2 852 361 12 17 3 2 395 
(107.43) (10. 71) ( .43) (2.43) ( .43) (,29) (121. 71) 

Total-seine 73 922 1,369 68 145 35 3 2,542 508 396 55 138 31 3 1,131 

Total -longline 15 LL 14 5 2 21 13 4 2 19 



Table 1. Temporal and spatial distribution of purse seine and longline sampling effort, 
and salmonid catches and tag releases made by United States research vessels, 
M/V KRISTEN GAIL and M/V ALASKA in 1980 - continued. 

Part B: M/V ALASKA 
" 10-day _ INPFC Salmonid catch (CPUE}._ Tag releases Fishing1 

period area effort Sockeye Chum Pink Coho Chinook Steel head Total Sockeye Chum Pink Coho Chinook Steelhead 

6/21-30 E7044 12(2) 62(58) 179(173) 5(5) 14(14) 6(6) .266(256) 50 81 3 14 2 
(5.80) (17. 30) ( .SO) (1.40) (.60) (25.60) 

E7042 2(2) 5(0) 5(0) 4 

E7542 1 2 2 2 
(2.00) (2.00) 

7/1-10 'W8044 2(2) 0 

7/11-20 W8048 2(2) 8(0) 2(0) 6(0) 16(0) 3 2 6 

W8044 15 LL 0 
(0.0) 

E7544 30 LL 1 1 
( .03) ( .03) 

8/1-10 E7550 8 307 53 4 5 4 4 377 216 19 3 5 3 4 
(38.38) (6.63) (.SO) ( ,63) (.SO) (.SO) (4 7 .13) 

w8oso 2 2 81 1 4 88 41 1 2 
(1.00) (40.50) (.SO) (2.00) (44 .00) 

Total-seine 29(8) 371(367) 326(307) 12(10) 21(21) 20(14) 4(4) 754(723) 266 148 9 21 13 4 

Total-longline 45 LL 1 1 

1Effort is number of seine sets, or number of hachis (• skates) in the case of longline (LL). Numbers in parentheses are number of ineffective 
seine sets, 

2total catches made by all 1et1 are presented; whole numbers in parentheses are catches made by effective sets only. CPUE values (decimal 
numbers in parentheses) are calculated as catch per effective seine set, and catch per hachi, CPUE is not calculated for vessel totals 
since it would be meaningless, 

Total 

150 

4 

2 

0 

11 
°' 

0 

0 

250 

44 

461 

0 
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Fig. 1. Distribution of 1611 tag releases of salmon and steelhead trout from United States research 
vessels in 1980, by INPFC statistical area. Heavy line defines the area of the pre-1977 
landbased driftnet fishery. 
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June to the second 10-day period of July, although only six seine sets 

occurred in the latter period before mechanical problems interrupted 

sampling (Table 1). Sampling in late July was restricted to north of 

50°N since abundance of salmon south of 46°N is known to decline 

sharply by midsumner. Most sampling in this period occurred south of 

Amchitka Island (Area E7550) and the catches consisted primarily of age 

.1 and age .2 immature sockeye salmon which, on the basis of previous 

tagging studies, were probably mostly of Bristol Bay origin. The arith

metic mean catch of age .2 immature sockeye south of Amchitka was 27.31 

fish per set, which is the highest catch-per-unit-effort (CPUE) of that 

age group of sockeye obtained in purse seine sampling in the central 

Aleutian area since 1965 (no sampling took place in 1979). Because 

seines, seining method, and areas and times sampled in 1980 differed 

significantly from those of the past, a strict quantitative comparision 

of 1980 and previous sockeye catch data is inappropriate, and for this 

reason the 1980 data can provide only a qualitative indication of the 

magnitude of the 1981 Bristol Bay sockeye run. 

Prior to the field season, arrangements were made with the Japan 

Fishery Agency through the INPFC's Ad Hoc Salmon Research Coordinating 

Group to exchange research catch data by radiotelephone to help deter

mine on a real time basis areas of highest abundance of target species. 

This cooperation was greatly facilitated by the presence of a Japanese 

scientist on board the M/V ALASKA (June 5 to June 24) and M/V KRISTEN 

GAIL (June 24 to July 7). Exchange of detailed data was at times dif

ficult on busy public frequencies, but enough data were accurately 
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transmitted to learn from the more extensive Japanese survey where the 

greatest abundances of salmon occurred. 

The Soviet fisheries agency TINRO assigned one seine vessel to 

work cooperatively with the United States vessels in sampling and tag

ging tagging in the central North Pacific. Original plans for coopera

tion were not realized as the TINRO vessel was subsequently instructed 

0 to work no further east than about 172 E, in the far western sector of 

our study area. Cooperation was limited to daily radiotelephon~ exchange 

of technical information, catch and effort data, positions, and sam

pling plans. 

1980 TAG RETURNS 

Seventeen United States high seas salmon tags were returned be

tween 12 October 1979, the date of our last tag recovery document, and 

24 September 1980. The release and recovery locations for these salmon 

are shown in Fig. 2. 

To date there have been three recoveries of salmon released in 

1980. The most significant of these was the recovery by commercial 

gear of a pink salmon (tag no. H-481) at Makushin Bay, Unalaska Island, 

between 15 July and 20 August, which was released at 178°35'W and 

45°42'N on 29 June. This recovery represents a significant south

western extension of the known range of North American pink salmon 

(Takagi et al. in press), and is the first North American coastal 

recovery of a salmon released south of 46°N and west of 175°w. Another 

pink salmon (tag H-504) recovered at Makushin Bay on 4 August was 



- - - - 1980 recovery of 1980 release 
1980 recovery of 1978 release 
1980 recovery of -1977 release 

-1-1- Late 1979 recovery of 1978 release 
Late 1979 recovery of 1977 release 

-··-··- Late 1967 recovery of 1967 release 
111111 Late 1963 recovery of 1963 release 

Number indicates number of fish 
R•red (sockeye), P•pink, S•silver (coho), C•chum 

Fig. 2. Release and recovery locations for 17 salmon released on the.high seas by United States 
scientists in 1963, 1967, 1977, 1978, and 1980, and returned in late 1979 or 1980. 

I-' 
0 
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released on 3 July at 177°33'W and 50°09'N. The other recovery of a 

1980 release was of a coho salmon released at 174°06'E and 45°33'N on 

0 25 June and recovered by a landbased driftnet vessel on 9 July at 167 E 

and 43°N. 

Ten of the remaining fourteen 1980 returns were of ,sockeye salmon 

released near Adak Island. Five of these were 1980 recoveries from 

1978 releases, and five were late reports of 1979 recoveries from 1978 

(1 fish) and 1977 (4 fish) releases. Of the five 1980 recoveries from 

1978 releases, four were to Bristol Bay. The other tag (tag G-146) was 

recovered by the same landbased driftnet vessel that recovered the coho 

mentioned above. Recovery location and date for the sockeye were 

reportedly also 167°E 43°N and 9 July, and the fishermen additionally 

noted that the sockeye was "about" 70 cm long (length type not specified) 

and weighed "about" 5 kg. The occurrence of a (certainly) maturing sock

eye at such a southerly location as late as 9 July is surprising since 

abundance of sockeye (especially mature sockeye) south of 46°N declines 

markedly in late spring. While the continent of origin of this sockeye 

is not known, it was originally captured and released in an area where 

previous tagging studies have shown that nearly all immature sockeye 

are of North American origin. The other sockeye recoveries were all in 

the North Alaska Peninsula area or Bristol Bay except one (tag B-197) 

which occurred on the west coast of Vancouver Island. Although the 

river of origin of this fish is not known, it was probably bound for a 

southern British Columbia stream. If so, its recovery signifies an 
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extension of the western known limit of distribution of southern 

British Columbia immature sockeye salmon. 

The other 1980 returns were of a chum salmon released at Adak in 

1977 and recovered at Bristol Bay in 1980, and of three tags found on 

beaches or stream beds. These were released on a pink salmon in 1967 

and on a pink and a maturing chum salmon in 1963. 

VALIDITY OF YEARS-POOLED STANDARD SAMPLES 
FOR SCALE PATTERN ANALYSIS OF 

SOCKEYE ORIGINS 

In our previous applications, standard(= training) samples com

posed of scales of mature sockeye of known origin were used to classify 

maturing sockeye of the same age group sampled in the same year as the 

standards, and to classify immature age .2 sockeye sampled one year 

earlier (Harris et al., in press; Marshall et al. 1978). Since few 

u.s.s.R. coastal samples have been available, most scales used in the 

Asian standard samples were collected by Japanese research vessels in 

offshore areas near the southern tip of Kamchatka. In 1977 the 

u.s.s.R. established a 200-mile fishery zone and prohibited Japanese 

commercial and research salmon fishing in areas which were the source 

of the Asian standard samples. Scale pattern analyses of sockeye sam

pled on the high seas after 1976 (for maturing fish) and 1975 (for imma

ture fish) will be possible only if adequate training samples for years 

1977 on can be obtained from the Soviet Union, or if samples for previ

ous years can be pooled and used. The latter approach will be valid 
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only if regional variations in scale patterns are fairly consistent and 

greater than annual variations within region. 

A years-pooled standard sample was used in an earlier scale analy

sis of sockeye origins by Anas and Murai (1969), but their justifica

tion cannot be extended to our study. To determine the validity of 

years-pooled training samples we performed univariate analyses of vari

ance on samples representing age 2.2 (n=2349) and age 2.3 (n=2386) 

sockeye from Bristol Bay, Gulf of Alaska, and Asia in 1972-1974 and 

1976, and classified the 1976 samples using training samples pooled 

over 1972-1974. This series of training samples was used in scale 

pattern analyses of several samples of mature and immature sockeye 

reported in a separate document (Cook et al. 1980, unpublished 

manuscript). 

The scale characters selected for the analyses of variance for 

each age group were those selected in more than one instance in actual 

applications reported by Cook et al. (1980, unpublished manuscript). 

These included four characters (size of freshwater zone, size of the 

first ocean "sumner" zone, number of circuli in the first ocean "sum

mer" zone, and distance between circuli 3 and 6 in the first ocean 

zone) for age 2.2 sockeye, and three characters (size of freshwater 

zone, size of first ocean "summer" zone divided by the size of entire 

first ocean zone, and distance between circuli 0 and 6 divided by the 

size of entire first ocean zone) for age 2.3 sockeye. The means, 

standard deviati~ns, and sample sizes for these scale characters for 
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each area and year are shown in Figs. 3 and 4. The two proportional 

characters for age 2.3 fish were transformed by the arcsin ~ransforma

tion before use in ANOVA calculations. Simple 3 (area) x 4 (year) 

factorial designs for all seven dependent variables yielded highly 

significant main effects and interactions. The ANOVAs were reconceived 

as one-way designs with 12 levels, and a series of pairwise Scheffe 

multiple comparison' tests (ata= .OS) was performed to determine 

whether year-within-area differences were, on the average, less than 

area-within-year differences. For each ANOVA there were 12 comparisons 

of area means within year, and 18 comparisons of year means within 

area, and the number of significant (i.e., lx1 - x2\ )L, L calculated 

as shown in Dixon and Massey 1969) comparisons of each type are tallied 

in Table 2. For every dependent variable examined for each age group, 

there were more significant differences between area means than between 

year means. Overall, the frequency of significant differences between 

areas was .40 more than that between years (Table 2). For each vari

able and age group examined, the average difference between means was 

higher for area-within-year comparisons than for year-within-area 

comparisons (Table 2). Figures 3 and 4 show that scale patterns of 

Bristol Bay fish in 1976 were quite different from those in preceding 

years for both age groups. 

The second phase of this examination was to classify 1976 samples 

of known origin by using years-pooled training samples from 1972-1974. 

The available training samples were subsampled systematically so that 

the pooled samples for each region would consist of about 200 scales. 
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Fig. 3. Means, standard deviations, and sample sizes (indicated on lower 
plots) for cells of analyses of variance designed to compare 
relative variabilities among three geographic regions (Bristol 
Bay, Gulf of Alaska, and Kamchatka) and among 4 years (1972-
1974, 1976) with regard to four scale features of age 2.2 
mature sockeye salmon. Distance measurements are in units of 
.01 inches at lOOX. Abbreviations in the scale feature descrip
tions are: f.w. = freshwater, oc. = ocean, betw. = between. 
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Fig. 4. Means, standard deviations, and sample sizes (indicated on lower 
plots) for cells of analyses of variance designed to compare 
relative variabilities among three geographic regions (Bristol 
Bay, Gulf of Alaska, and Kamchatka) and among 4 years (1972-
1974, 1976) with regard to three scale features of age 2.3 
mature sockeye salmon. The distance measurement is in units of 
.01 inches at lOOX. Abbreviations in the scale feature descrip
tions are: f.w. = freshwater, oc. = ocean, dist.= distance, 
betw. = between, circ. = circuli. 



Table 2. Results of Scheffe pairwise multiple comparisons of year means within area and area means 

Age 
group 

2.2 

2.3 

within year, with respect to four and three scale characters of age 2.2 and 2.3 sockeye salmon. 
Common fractions show the frequency of occurrence of significantly different means (at a= .05), 
and decimal numbers are the average differences between means. Also shown are the differences 
between frequencies of significant comparisons. Distance measurements are in units of .01 inches. 

Dependent variable 

Size of freshwater zone 

Size of first ocean summer 
zone 

No. circuli in first ocean 
sunnner zone 

Distance between circuli 3 
and 6 in first ocean zone 

Size of freshwater zone 

Size of first ocean summer 
zone/size of first ocean 
zone 

Distance between circuli 0 
and 6/size of first ocean 
zone 

Average: 

Area-within-year comparisons 
Frequency Average 

of difference 
significant between 
comparisons means 

10/12 

11/12 

9/12 

10/12 

11/12 

10/12 

9/12 

.833 

25.51 

48.37 

3.24 

8.20 

43.02 

.07 

.06 

Year-within-area comparisons 
Frequency Average 

of difference 
significant 
comparisons 

10/18 

6/18 

8/18 

4/18 

7/18 

11/18 

8/18 

.429 

between 
means 

20.00 

19.28 

1.14 

2.24 

13.33 

.04 

.02 

Difference 
between fre
quencies of 
significant 
comparisons 

.278 

.583 

• 306 

.611 

.528 

.222 

.306 

.405 

,__. 
...... 
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Six characteristics were chosen for each of the two analyses in the man

ner described by Cook and Lord (1978), and these are shown in Table 3. 

Fish in training and 1976 samples were classified according to the 

leaving-one-out approach to Specht's polynomial discriminant technique 

(~ Harris et al., in press, for description). The classification 

matrices obtained by classifying the training samples are shown in 

Table 4. Overall classificatory accuracies for ages 2.2 and 2.3 sock

eye were 69% and 72%, respectively. These classification matrices show 

that most of the classification error for each age group was between 

the categories Kamchatka and Gulf of Alaska. With one exception (1972 

age 2.3 sockeye) the accuracies achieved in the years-pooled analyses 

were lower than all those achieved in analyses by individual year, 

although the sets of scale characters used in these various analyses 

were not identical. 

Table 5 presents the results of classifying the 1976 samples by 

use of 1972-1974 pooled training samples. Overall classificatory 

accuracies for ages 2.2 and 2.3 sockeye were 49% and 70%, respectively. 

These accuracies are considerably lower than the 67% and 82% accuracies 

obtained by classifying the same age 2.2 and 2.3 fish by training sam

ples collected in 1976, although the characters used in these analyses 

were not identical. The low accuracy in the case of age 2.2 fish was 

due primarily to misclassification of Bristol Bay fish as Kamchatka, 

and considerable reciprocal misclassification of Gulf of Alaska and 

Kamchatka fish. Such a low level of accuracy would not yield precise 

estimates of mixing proportion. The 70% accuracy attained by 



19 

Table 3. Scale characters selected for use in years
pooled discriminant analyses of age 2.2 and 2.3 
sockeye salmon(+ indicates use of a character). 

1 Age class 
Scale character 2.2 2.3 

Size of freshwater zone + 

Size of 1st ocean zone + 

Number of circuli in 1st half of 1st ocean zone + + 

Size of 1st ocean summer zone/size of 1st ocean zone + 

Distance between circuli 0 and 18 + 

Distance between circuli 0 and 21 + 

Distance between circuli 3 and 6 + + 

Distance between circuli 15 and 18 + + 

Distance between circuli 3 and 6/size of 1st ocean zone + 

1The fifth through ninth variables listed pertain to distances 
between particular circuli in the first ocean growth zone. 
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Table 4. Classification matrices for pooled (1972-1974) training samples 
of sockeye salmon scales of Bristol Bay, Gulf of Alaska, and 
Kamchatka Peninsula origin by age class. Overall accuracies 
are unweighted means of the proportions correctly classified on 
the diagonals of the matrices. 

Age 2.2 1972-1974; Overall accuracy 69% 

Correct decision 
Calculated 
decision Bristol Bai Gulf of Alaska Kamchatka Peninsula 

Bristol Bay 156 (.784) 23 ( .121) 20 ( .103) 

Gulf of Alaska 27 ( .136) 119 (.626) 44 (. 227) 

Kamchatka Peninsula 16 (. 080) 48 (.253) 130 (.670) 

Total 199 190 194 

Age 2.3 1972-1974; Overall accuracy 72% 

Correct decision 
Calculated 
decision Bristol Bai Gulf of Alaska Kamchatka Peninsula 

Bristol Bay 162 (.831) 20 (.100) 13 (.065) 

Gulf of Alaska 15 (. 077) 132 (. 660) 53 (.265) 

Kamchatka Peninsula 18 (. 092) 48 (.240) 134 (.670) 

Total 195 200 200 
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Table 5. Classification matrices for 1976 sockeye salmon scales of Bristol 
Bay, Gulf of Alaska, and Kamchatka Peninsula. origin by age class 
obtained by using pooled (1972-1974) training samples. Overall 
accuracies are unweighted means of the proportions correctly 
classified on the diagonals of the matrices. 

Age 2.2 1976; Overall accuracy 49% 

Calculated Correct decision 
decision Bristol Bay Gulf of Alaska Kamchatka Peninsula 

Bristol Bay 78 (. 390) 8 (. 040) 13 (. 065) 

Gulf of Alaska 24 ( .120) 117 (. 585) 87 (.435) 

Kamchatka 98 (. 490) 75 (. 375) 100 (. 500) 

Total 200 200 200 

Age 2.3 1976; Overall accuracy 70% 

Calculated Correct decision 
decision Bristol Bay Gulf of Alaska Kamchatka Peninsula 

Bristol Bay 151 (.755) 3 (. 015) 27 ( .135) 

Gulf of Alaska 33 (.165) 155 (.779) 62 (. 310) 

Kamchatka 16 (.080) 41 (.206) 111 (.555) 

Total 200 199 200 
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classifying age 2.3 fish is lower than that attained by use of 1976 

training samples, but is still sufficiently high to be of use in actual 

applications. 

From this preliminary analysis we provisionally conclude that 

while there are often statistically significant differences between 

some years within areas, there are more consistent and larger differ

ences between regions that would tend to justify pooling standard 

samples over years. Years-pooled standard samples will probabl~ always 

provide lower classificatory accuracy than samples collected from the 

same cohort as the unknowns being classified, and this in turn will 

provide for less precise estimates of mixing proportion. Another 

problem with years-pooled analyses occurs in situations wherein the 

"unknown" population is sampled in a year outside the period repre

sented by pooled standards. In such a case it would be possible that 

the year represented by unknowns is anomalous with regard to scale char

acters, so that the classification matrix estimated by the standards 

would not be appropriate. At present it would be difficult or impossi

ble to detect such an anomaly. This examination of yearly variation in 

scale characters will be expanded as other groups of scales represent

ing 1975 fish and other age groups are analyzed, and firmer conclusions 

regarding validity of years-pooled standards must await the more exten

sive analysis. 
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SCALE PATTERN ANALYSIS OF KAMCHATKA 
AND ALASKA COHO SALMON 

Numerous scale pattern analyses have been done to determine origins 

of sockeye salmon in offshore waters(~ Major et al. 1972; Marshall et 

al. 1978 for a general review), but there has been little application of 

scale pattern recognition techniques to determine coho salmon origins. 

As part of earlier INPFC research Sato attempted in 1961 to estimate the 

degree of intermingling on the high seas of coho from various geographi

cal regions by examining age composition and scale patterns. He had pre

viously examined scale characters of coho from rivers in Asia and North 

America and found that mean widths of certain marine growth zones and 

mean circuli counts in the first ocean growth zone were generally higher 

in North American fish than in Asian fish, and that the mean circulus 

interval in the first half of the first ocean zone was lower in North 

American age 1.1 fish. Scale characters formed during freshwater resi

dence exhibited no clear regional differences. Although Sato's samples 

were from 10 different stocks, they were collected in 5 different years 

(1955-1959), which were not examined as a source of variability. 

Krasnowski and Bethe (1978) conducted one of the few other stock separa

tion studies of coho based on discriminant analysis of scale characters. 

They used linear discriminant function analysis to separate two stocks 

of age 2.1 coho returning to Cook Inlet, Alaska. Widths of freshwater 

and marine growth zones were measured as discriminating characters. The 

investigators found that the marine portion of the scale was the most 

useful in separating the two stocks. 
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In FY 1978, we began to consider a scale pattern analysis of conti

nental origins of coho in the landbased fishery area and vicinity, and 

assessed the availability of scales to be used as regional standard sam

ples. Prior to 1979 scale collections from major coho-producing areas 

of Asia and Alaska were too small and/or too sporadic to be useful in a 

coho scale pattern analysis, so we encouraged the collection of coho 

scales from the 1979 runs to major Asian and Alaskan systems. With coop

eration from the U.S.S.R.'s Pacific Scientific Institute of Fisheries 

and Oceanography (TINRO) and the Alaska Department of Fish and Game, we 

acquired 1979 scale samples representing 19 different stocks from 

Kamchatka to southeast Alaska. The stocks were grouped according to 

four major geographical areas: 1) southeast Alaska (southern Alaska to 

Yakutat Bay); 2) central Alaska (Prince William Sound to the southern 

tip of the Alaska Peninsula); 3) western Alaska (the tip of the Alaska 

Peninsula north to the Yukon River); and 4) Kamchatka. Table 6 sunnna

rizes the sample sizes and estimated age composition of the 19 coho 

stocks represented. 

Because many of the 1979 scales were acquired well into FY 1980 and 

because of limitations in scale processing resources, only a preliminary 

assessment of the feasibility of scale pattern analysis of coho origins 

was possible in FY 1980. The scale patterns of only the predominant age 

2.1 coho were analyzed for this report. Circuli counts and width meas

urements were recorded for all freshwater and marine seasonal (i.e., 

"suumer" and "winter") growth zones of the scale from an image projected 

at 100 X. Two experienced scale technicians made the width measurements 
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Table 6. Age composition of 1979 coho scale samples by stock, and per-
centage age composition by region, based on readable scales. 

A e 

Region Stock 1.1 2.1* 3.1 Other Reg. Total 

-SE Alaska Keta R. 17 6 (5) 12 35 
Chickamin R. 41 103 (91) 42 186 
Crescent Lk. 63 103 (96) 3 31 200 
Taku R. 14 38 (37) 21 73 
Auke Lk. 14 51 (41) 24 71 160 
Chilkoot Lk. 6 21 (18) 2 29 
Chilkat Lk. 15 103 (88) 2 28 148 

Total 170 425(376) 29 207 831 
% ai:;e composition 27.2 68.1 4.5 

Central Alaska Bering R. 98 204(100) 7 178 487 
Copper R. 120 190 (99) 6 190 506 
Kenai R. 22 200(100) 53 67 342 
Susitna R. 66 196(100) 9 10 122 403 

Total 306 790(399) 75 10 557 1738 
% ai:;e com;eosition 25.9 66.9 6.4 0.8 

Western Alaska Nelson Lagoon 15 69 (66) 20 94 198 
Nushagak R. 41 630 (99) 59 271 1001 
Togiak R. 16 376(100) 7 150 549 
Kuskokwim R. 14 242 (100) 44 55 355 
Yukon R. 45 215 (100) 21 45 326 

Total 131 1532 (465) 151 615 2429 
% age com:eosition 7.2 84.5 8.3 

Kamchatka Kamchatka R. 35 73 (72) 2 127 237 
Bolshaya R. 10 34 (33) 55 99 
Bistraia R. 5 47 (43) 48 100 

Total 50 154(148) 2 230 436 
% age com;eosition 24.3 74.8 1.0 

Grand total 657 2901(1388) 255 12 1609 5434 

* Numbers in parentheses indicate sample size used in statistical 
analysis, 
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and counted circuli using a minicomputer-based digitizing system devel

oped by the Fisheries Research Institute. All measurements and counts 

were made along an axis roughly 17° to the right or left of the ante

rior-posterior axis of the scale. Up to 100 scales from each stock were 

measured. 

Twenty-seven basic scale characters were obtained from each scale, 

and from these a battery of 66 characters was generated. Not all char-

acters were present for every scale, and those characters that were 

absent from more than 5% of the fish examined from a region were dropped 

' from the analysis. The forty remaining characters are described in 

Table 7. Analysis based on these characters consisted of: 1) screening 

the characters to select a subset showing most promise in separating the 

regions defined; and 2) applying (some of) the "best" characters in a 

polynomial discriminant analysis to provide an indication of the classi

ficatory accuracy that might be achieved in future studies. 

The forty characters were screened on the basis of two indices of 

population dissimilarity: 1) Kolmogorov-Smirnoff Z-statistics calcula

ted for all 6 possible pairwise comparisons of the four regions; and 2) 

Kruskal-Wallis statistics calculated from designs including all four 

regi'ons. The characters were ranked according to these indices for each 

of the two-category comparisons and for the four-category comparison 

(Table 8). Ten characters qualitatively judged to provide most overall 

separation of the defined regions were selected. Because the ultimate 

intent is to separate Asian and North American fish, the characters that 



Table 7. 
• 

Character 

1 
2 
3 

-- 4 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
32 

33 
34 
35 
36 
37 
38 
47 
48 
49 
50 
51 
52 
53 
62 
63 
64 

65 

66 
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Forty scale characters which were screened with respect to 
separability of 4 regional "stocks" of 1979 age 2.1 coho salmon . 

Description 

number of circuli in the first freshwater annular zone 
width of the first freshwater annular zone 
number of circuli in the second freshwater annular zone 
width of the second freshwater annular zone 
total number of freshwater circuli 
width of the entire freshwater zone 
number of circuli in the first half of the first ocean zone 
number of circuli in the second half of the first ocean zone 
total number of circuli in the first ocean zone 
width of the first ocean zone 
number of circuli in the first SUIIIIIler of ocean growth 
number of circuli in the first ocean annulus 
width of the first SUIIIIIler of ocean growth 
width of the first ocean annulus 
distance from the end of the freshwater region to circulus 3 in 
the first ocean zone 
distance between circulus 3 and circulus 6 in the first ocean zone 
distance between circulus 6 and circulus 9 in the first ocean zone 
distance between circulus 9 and circulus 12 in the first ocean zone 
distance between circulus 12 and circulus 15 in the first ocean zone 
distance between circulus 15 and circulus 18 in the first ocean zone 
distance between circulus 18 and circulus 21 in the first ocean zone 
distance from the end of the first ocean zone to circulus 10 in the 
second ocean zone 
distance to circulus 6 from the end of the freshwater zone 
distance to circulus 9 from the end of the freshwater zone 
distance to circulus 12 from the end of the freshwater zone 
distance to circulus 15 from the end of the freshwater zone 
distance to circulus 18 from the end of the freshwater zone 
distance to circulus 21 from the end of the freshwater zone 
distance between circuli 0 and 3/width first ocean zone 
distance between circuli 3 and 6/width first ocean zone 
distance between circuli 6 and 9/width first ocean zone 
distance between circuli 9 and .12/width first ocean zone 
distance between circuli 12 and 15/width first ocean zone 
distance between circuli 15 and 18/width first ocean zone 
distance between circuli 18 and 21/width first ocean zone 
width first summer ocean growth/width of first ocean zone 
width of first ocean annulus/width of first ocean zone 
average interval between circuli in the first half of the first 
ocean zone 
average interval between circuli in the second half of the first 
ocean zone 
average interval between circuli in the first ocean zone 



Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

Table 8. Rank of all scale characters according to the Kolmogorov-Smirnov Z-statistic for the 
indicated two-region comparisons and by the Kruskal-Wallis statistic for.the four-region 
comparison. Ten characters qualitatively judged as the "best" for use in discriminant 
analyses are indicated by single or double asterisks. The numbers listed in the columns 
labeled "Char." refer to the numbered scale characters listed in Table 7. Abbreviations 
for the regions are: SE= southeast Alaska, CA= central Alaska, WA= western Alaska, 
KAM= Kamchatka. 

SE-CA SE-WA 
Char, Z Char, Z 
50** 4.28 23** 5.05 
8 4.17 53 1 4,90 

37 4.05 62** 4,85 
36 4.02 63 4.85 
51** 3.98 16 4.74 

7** 3.88 22 4.36 
64 3.87 52* 4.22 
38 3. 75 65 4,20 
21 3.73 66 4,15 
11* 3.52 38 3.94 
9 3.51 21 3,90 

66 3.42 10* 3,89 
20 3. 39 51** 3. 70 
13** 3.31 14 3,66 
52* 3.27 11* 3,56 
35 3.23 8 3.38 
34 3.03 37 3,37 
49 2,98 2 3.35 
10* 2.94 20 3.18 
48 2.93 50** 3,07 
19 2.79 4 2,88 

4 2. 79 64 2,87 
18 2.59 36 2.68 
47 2.57 9 2.11 
33 2.56 13** 2,10 
22 2,28 32 2,08 
65 2.23 35 1,91 
17 2.16 19 1.88 
32 2. 08 34 1. 73 
53 1.99 49 1.69 

3 1,93 15* 1,67 
2 1.86 3 1. 33 

15* 1,70 7** 1,22 
1 1.63 48 .95 

12 1,63 18 .75 
16 1,38 17 .69 
14 1, 35 33 .62 
23** 1,23 12 ,61 
62** , 77 47 ,56 
63 • 77 1 .49 

* Characters judged as one of the ten best, 

SE-Kam 
Char, Z 
51** 6.89 
50** 6,54 
10* 6.14 
13** 6.09 
11* 6.04 
52* 5,83 
9 5,53 

49 4. 81 
15* 4.03 
12 4.01 
21 3, 72 
20 3.63 
53 3.55 
2 3.27 

47 3.19 
37 2,98 
66 2,88 
48 2,82 
36 2,64 
38 2,60 
22 2.56 
64 2.54 
65 2,54 
62** 2.51 
63 2.51 
32 2. 33 
8 2,32 

19 2.16 
35 1.86 

3 1.80 
23** 1. 72 
16 1.63 

7** 1.29 
1 1.20 

34 1.14 
14 1,05 

4 .62 
17 ,57 
18 ,56 
33 .41 

** Characters used in the polynomial discriminant analysis, 

CA-WA 
Char, Z 
63 4.97 
62** 4.97 

7** 4.82 
23** 4.15 
16 3. 76 
53 3,61 

3 3.01 
48 2,88 
14 2. 77 
15* 2,74 
22 2,66 
13** 2.57 
47 2.41 
33 2,32 
49 2. 30 
8 2.24 

34 2.19 
65 2.15 
18 2.10 

9 2,00 
17 1.91 
35 1. 92 
11* 1.85 
52* 1. 71 
2 1.64 

64 1.64 
36 1.57 
19 1.53 
50** 1.49 
1 1.43 

51** 1.32 
12 1.33 

4 1.03 
37 .99 
10* .92 
66 .89 
20 ,86 
32 .68 
38 ,66 
21 .65 

CA-Kam 
Char. Z 

7** 4.72 
50** 4.53 
51** 4.44 

. 10* 4. 33 
52* 4.01 
13** 3.96 
15* 3,82 · 
11* 3.73 
12 3. 72 

3 3,53 
63 3,05 
62** 3.05 

4 2.77 
9 2. 77 

18 2.74 
49 2,65 
33 2.39 
23** 2.34 
34 2.28 
53 2.27 

8 2,12 
20 1.95 
21 1. 91 

2 1.88 
35 1. 79 
47 1.64 
17 1.64 
22 1. 63 
65 1.48 
36 1. 43 
64 1.38 
38 1.25 
32 1.25 
48 1.13 
19 1.11 
31 .99 
16 .83 

1 • 75 
66 .72 
14 ,44 

WA-Kam 
Char, Z 
13** 6.14 
63 6.03 
62** 6.03 
50** 5. 72 
51** 5.20 
15* 5.26 
11* 5.20 
10* 4,91 
23** 4.82 
9 4.67 

12 4.54 
49 4.47 
16 3.52 
47 3,26 
52* ·.3.18 
48 3. 11 
14 2.56 

4 2.53 
3 2.35 

22 2.20 
21 1. 78 
20 1.73 
65 1.53 
53 1. 46 

2 1,35 
38 1.26 
32 1.18 
66 1.15 

8 1.15 
1 1.09 

18 ,99 
36 • 9.5 
19 ,86 
64 ,82 
35 • 70 
34 ,69 
33 ,62 
37 .59 
1** ,58 

17 ,41 

4-Way 
Char, 
63 
62** 
51** 
13** 
50** 
10* 
11* 
23** 
52* 
16 

9 
7** ' 

53 
15* 
22 

8 
49 
21 
38 
65 
37 
66 
14 
20 
64 
36 
48 
12 
35 

3 
47 

2 
34 
18 
33 

4 
19 
32 
17 

1 

K-W 
402,53 
402,53 
336.55 
310,19 
307.48 
282,80 
282.i9 
282,20 
257.31 
256.97 
252.21 
243.73 
227.53 
209.96 
198. 73 
179.19 
176.98 
174.02 
160.37 
154.03 
152.61 
149.67 
148.42 
145.24 
144.36 
140,06 
128.54 
127.31 
118.43 
110,90 
110.80 
106,31 
104.61 
103.53 
101. 78 

86.28 
69.01 
59,68 
53.82 
26.04 

N 
00 
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provided the greatest dissimilarity between the three Alaskan regions 

and Kamchatka were given more consideration in the selection process. 

Because characters 62 and 63 always sum to one, only one (character 62) 

was selected. 

The regional means and standard deviations of the ten selected char

acters are illustrated in Fig. 5. For the four variables pertaining to 

circuli counts (characters 7, 10, 11, and 13) and two variables pertain

ing to width of zones (characters 15 and 23), the means for the Alaskan 

regions are greater than those for Kamchatka, which is consistent with 

Sato's general results. For the three characters expressing the dis

tance between circuli 9 and 12, 12 and 15, and 15 and 18 in the first 

ocean zone as a fraction of the total width of the first ocean zone 

(characters 50, 51, and 52, respectively), the means for Kamchatka are 

greater than those for the Alaskan regions. 

A polynomial discriminant analysis was performed to determine the 

level of classificatory accuracy that might be attained in future appli

cations. Six characters were selected for this analysis by the method 

of Cook and Lord (1978). The discriminant technique used was the direct 

density, leaving-one-out approach described by Harris et al. (1980) and 

used in previous analyses of sockeye origins. The results of the classi

fication of the training samples are presented in Table 9. The percent

ages of fish correctly classified for southeast Alaska, central Alaska, 

western Alaska, and Kamchatka were 62.2, 58.3, 66.0, and 73.6%, respec

tively. The greatest numbers of misclassification errors for the 



35 30 45 
TOTAL NO. OF CIRCULI IN 2ND HALF TOTAL CIRCULI IN 

30 F .M. CIRCULI 

-525 
(.J 
0::: -(.J 

·c;;20 
z 

15 

10-------

90 
DIST. BETW. CIRC. 

.... 

.J 
::l 
(.J 

OF 1ST OCEAN ZONE 
25 

e:;20 
(.J . 
0 z 

15 

10'-------

-25 
DIST. CIRC. 9-12/ 

80 8-21 IN 1ST OC. ZONE WIDTH 1ST oc. ZONE 
.20 

. 
0 zso 

40 

30..._ _____ _ 

z 
0 ..... 
1-

15. ts 
a.. 
0 
0::: a.. 

.10 

,05"--------

40 1ST OCEAN ZONE 

.... 
535 
(.J 
0::: ..... 
(.J 

•30 0 z 

25 

20------

.20 

z .1s 
0 ..... 
l
o::: 
0 a.. 
0 
0::: 

a... 10 

DIST. CIRC. 12-15/ 
WIDTH 1ST OC. ZONE 

-05'--------

40 700 
NO. CIRCULI IN 

35 1ST OCEAN SUMMER (/) 
~600 

...... 
530 
C..J 
0::: ..... 
C..J 

·2s 0 z 

20 

C..J z ...... -0 ·soo . 
w 
C..J z 
a: 
l-

~400 
Cl 

WIDTH OF 1ST 
OCEAN SUMMER 

15'-------- 300-------

.20 1.00 

z .1s 
0 ..... 
l
o::: 
0 a.. 
0 
0::: 
a.. .10 

DIST. CIRC. 15-18/ WIDTH 1ST OC. SUMMER/ 
WIDTH 1ST OC. ZONE _95 WIDTH 1ST OC. ZONE ~ 

z 
8 .90 
l
o::: 
0 a.. 
~ .as 
a.. 

.as-------

Fig. S. Means and standard deviations of 1979 samples of southeastern Alaska (octagons), central 
Alaska (diamonds), western Alaska (triangles), and Kamchatka (squares) age 2.1 coho for 
10 scale characters. Abbreviations in the scale feature descriptions are: f.w. = freshwater, 
dist.= distance, betw. = between, circ. = circuli, oc, = ocean. 
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Table 9. Classification arrays for age 2.1 coho of southeast Alaska, 
central Alaska, western Alaska, and Kamchatka origin. Overall 
classificatory accuracy is 65.0%, calcualted as the unweighted 
mean of fractions on the diagonal of the matrix. 

Correct decision 
Calculated Southeast Central Western 
decision Alaska Alaska Alaska Kamchatka 

Southeast Alaska 117(.622) 38(.191) 29(.145) 4(.027) 

Central Alaska 34( .181) 116(. 583) 32( .160) 17(.115) 

Western Alaska 26(.138) 24( .121) 132(.660) 18( .122) 

Kamchatka 11(.059) 21( .106) 7(.035) 109(.736) 

Total 188 199 200 148 
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Alaskan coho always occurred among the Alaskan regions. There were rela

tively few misclassification errors between Kamchatka and the Alaskan 

regions. 

We concl:ude on the basis of this analysis of 1979 coho scale 

samples that discriminant analysis may be a useful technique for deter

mining continental origins of coho distributed on the high seas. The 

65.0% overall classificatory accuracy attained in the discriminant anal

ysis of 1979 samples was encouraging, especially since the classifica

tory accuracy of the single Asian category was highest. The 65% overall 

accuracy should be considered as only an indication of the accuracies 

that can be attained in analyses of 1979 or other samples, due to the 

manner by which the training samples were constructed. In actual appli

cations training samples for defined regions should be constructed by 

weighting individual stocks (i.e., river systems) according to best 

estimates of run size. The training samples in the foregoing analysis 

were not so constructed, as we presently lack reliable estimates of run 

size for most systems represented. Also, samples were not available for 

many coho-producing systems of both Asia and Alaska; although several of 

the major systems of Kamchatka and Alaska were represented. We plan to 

continue efforts to obtain samples from other systems for 1979 and 1980. 

Future analyses of coho origins may be restricted to the more abun

dant age 2.1 coho unless a much larger number of scales can be collected 

from each area. In the 1979 samples there were only 50 scales of age 

1.1 fish representing the key area of Kamchatka, and only marginally 
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adequate sample sizes for this age class were available for two of the 

three defined Alaskan regions. Adequate samples of age 1.1 fish may be 

made possible only by increased sampling of catches and/or escapements 

by the various agencies. The sample size problem is made more serious 

by the high regeneration rate of coho scales. Table 6 shows that nearly 

30% of the 1979 coho examined were represented by regenerated scales. 

This problem can be alleviated by collecting more than one scale per 

fish, preferably from both sides of the body. 

EFFECTS OF SEA-SURFACE TEMPERATURES ON TIMING 
OF THE BRISTOL BAY SOCKEYE SALMON RUN 

In FY 1980 we continued studies of a relationship found between 

indices of sea-surface temperature in the eastern Aleutian area and the 

timing of the Bristol Bay sockeye salmon run. Previous work identified 

highly significant relationships between the median date of the run 

(date on which 50% of the run entered the fishing districts) and several 

indices of springtime sea-surface temperatures in the eastern Aleutian 

area taken from Mardsen square and coordinate data bases (Harris et al., 

in press; Burgner, in press). A predictive relationship would be very 

useful to fishery managers and processors alike, as the run occurs over 

a very short time period and varies in timing from year to year. Because 

springtime sea-surface temperatures cannot presently be compiled in time 

to be used in a forecast of the early July run, air temperatures in the 

eastern Aleutian area were examined as predictor variables. Significant 

correlations were found between several air temperatures and run timing. 

One of the highest correlations (r = -.77) occurred between the 1960-

1979 median run date and the mean of the May air temperatures for Adak 
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and Cold Bay (Fig. 6), and since these temperatures can be obtained 

prior to the run, this relationship was used to predict the timing of 

the large 1980 Bristol Bay run. The mean Adak-Cold Bay air temperature 

in May was 41.1°F, which predicted a 1980 median run date of July 2 with 

a 95% tolerance interval of June 29 to July 5. The point estimate is 

approximately 2 days earlier than the average median date for the period 

1956-1978. An evaluation of this prediction will be made when season 

records of daily catches and spawning escapements become available. 
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Addendum to Doc. 2348 

The recovery data for tags G-146 (sockeye) and H-314 (coho) 

were reviewed at the 1980 INPFC Annual Meeting. Both of these tag~ 

were recovered by the same landbased driftnet fisherman, purportedly on 

the same day and at the same location. Since the occurrence of a 

sockeye (which was likely to have been maturing according to the 

approximate length recorded at recovery and the ocean age) at such a 

southerly location as late as July 9 was considered atypical of the 

known pattern of migration of this species, the Japanese scientists 

made an enquiry to verify the recovery information. They verified that 

both tags were recovered on the same day, however there remains some 

doubt about the exact date and especially about the location of 

recovery. Fishing by landbased driftnet vessels in the area between 

the U.S.S.R. 200-mile zone and 170°E is permitted only south of 44°N. 

1980 November 2 


