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Investigations of the ocean distribution, abundance 9 and migration 

of salmon were continued in 1972 during a summer research cruise of the 

RV George !o Kelez from July 8 to August 24. The purpose of the cruise 

was (1) to catch and tag coho salmon in the central North Pacific Ocean 

using longlines and (2) to study the distribution of salmon across the 

North Pacific using gillnets. Tagging of coho salmon for the purpose of 

determining continent of origin was in an area where they are often the 

object of the Japanese commercial fishery and where little tagging has 

been done previously. The tagging program this year was a feasibility 

study during a 10-day period to determine if coho could be located in 

sufficient quantities with longline gear for tagging purposes. Gillnetting 

acro~s the North Pacific was continued in 1972 in a manner similar to 

stUdies in 1970 and 1971 to increase our knowledge of the distribution and 

migration of immature sockeye during their life at sea and to examine 

variations in distribution during years of different levels of abundance. 

Studies this year were also continued on the relative efficiency 

of monofilament and multifilament gillnets for catching salmon. 
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FiShing gear and maturity criteria 

Sampling gear for the cruise was longlines and gillnets. The 

longlines were of Japanese make and the bait was salted anchovies obtained 

from Japan through courtesy of the Far Seas Fisheries Research Laboratory, 

Fisheries Agency of Japan, Shimizu. Usually 20 hachi of longline gear 

(1 hachi or skate contains 49 hooks) were fished daily. In conjunction 

with the longline fishing (at dawn) we fished· a short experimental string 

of gillnets during the night on five occasions. This string (monofilament 

netting) was composed of four shackles each (a shackle is about 9105 m 

long) of 133 mm mesh and 152 rom mesh for a total of eight shackles. 

The primary gillnet string used on the west to east cruise track 

was composed of equal parts of monofilament and multifilament nets o The 

mesh sizes were four shackles each of 64, 83, 98, 114, and 133 mm of both 

kinds of netting for a total of 40 shackles. 

Generally maturity of salmon taken in the summer was determined by 

visual observations of the gonads. For any sockeye or chum salmon of 

doubtful status, maturity was determined by gonad weight in the manner of 

Takagi (1961) 0 

Gillnet Fishins 

Salmon catches by gillnets fished from west to east across the 

North Pacific during July 30-August 22 are given in Table I. Sockeye 

salmon predominated in the catches "Thich was expected inasmuch as the cruise 

track was chosen to coincide with known areas of abundance of sockeye 

salmon. Salmon catches in monofilament gillnets were much greater than in 

the multifilament nets; details of the comparative fishing will be given 

in a later section of this report. 
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Table 1. --Catches of salmon and stellhead trout by kind of fishing gear _ by the U. S. research vessel 

George B. Kelez t July-August 1972. 

Sea Ca~~n ~~ §~~c1e~ aDd t~e at DettjD~27 
temp. Sockeye Chum Pink Coho Chinook steelhead 'rotal 

Set Date Lat.N Long. °c B M ~- M B M B M B M B M B M 

11 7/30 52°00' 171°00'E 9.2 26 67 32 59 2 3 3 7 - 1 9 0 0 70 1~5 
. 12 7/31 51°40' 172°39'E 9.2 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0 

13 8/1 ~1°l5' 1740 00'E 9.0 1 11 · 0 0 0 0 0 0 0 0 0 0 1 11 
1~ 8/2 51°10' 175°45'E 8.0 ~8 162 9 38 1 5 5 22 1 1 0 0 64 228 
15 8/3 51°00' 177°23'E 8.7 5 35 8 - ·20 0 0 1 8 2 0 0 0 16 63 
16 8/4 50~~8' 179°50'E 6.9 52 192 . 16 33 0 1 3 7 0 1 0 0 71 234 
17 8/5 51°00' 177°45'W 8.9 43 141 43 81 0 O. 4 8 1 0 1 0 92 230 
18 8/11 · 51°00' 175~15'W 8.9 11 40 · 7 20 0 0 1 0 0 2 1 1 20 63 
19 8/12 51°10' 173°20'W 9.3 65 143 24 52 0 0 2 1 1 1 2 3 94 200 
20 8/13 50°50' 1710 35'W 7 ~ 8 57 101 5 23 0 0 1 1 0 0 1 1 64 126 
21 8/14 51°00' 169°50'W 8.2 97 165 40 60 0 0 0 0 2 1 2 4 141 230 
22 8/15 51°15' 168°00'w 8.9 63 132 19 36 0 0 0 0 0 1 2 - 6 84 175 
23 8/16 51°30' 166°20'W 9.1 66 188 45 72 0 0 0 0 0 1 1 2 112 263 
24 8/17 51°00' 164°40'w 9.9 59 135 28 03 0 0 1 o. 0 0 0 1 88 199 
25 8/18 50°40' 163°00'W 9.9 23 .133 34 119 0 0 0 0 0 0 0 0 57 252 
26 8/19 51°20' 161°20'W 10.3 112 194 74 101 _0 0 0 0 0 0 5 6 191 301 
27 8/20 51°00' 159°40'w 10.4 69 86 54. 100 0 0 0 0 0 0 1 0 124 186 w 
28 8/21 51°15' 157°50'W 11.1 69 - 90 165 - . 284' 0 0 0 0 0 0 1 2 235 376 
29 8/22 51°00' 156°00'w 11.6 36 33 114 186 ,0 0 0 0 0 1 0 0 150 220 

Totals 902 2,048 717 1-,347 3 9 21 54 14 18 17 26 1.674 3,502 

Totals by species 2.950 . 2.064 12 75 32 ~3 5,176 

1/ Fishing gear consisted of 20 shackles each of monofilament and multifilament gillnets. 

2/ M is monofilament netting, B is braid~d (multifilament )netting. 
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Relative abundance of salmon caught in gillnets, as shown in the 

figures that follow L is ~he catg~ per unit of etfort .(CPUE) in which th~ 

values are the sums of the average catch per shackle in each mesh size. 

Sockeye salmon 

The cruise track fished in 1972, as in 1970 and 1971, was designed 

to sample immature sockeye salmon in areas of main concentrations along 

their east-west distribution south of the Aleutian Islands and Alaska 

Peninsula. The stations were located on the basis of past years' data 

which have shown the location of main concentrations of immatures and have 

indicated that these concentrations for similar time periods remain at 

much the same latitude from year to year. Results of the summer cruises 

when examined in relation to catch data of the Japanese mothership fishery 

the following year and the inshore runs to Bristol Bay are anticipated to 

lead to an understanding of the distribution and migration of Bristol 

Bay sockeye during their last year at sea. Catch data from the summer 

cruises may also be of value in evaluating catches from the index site off 

Adak Island used by the Fisheries Research Institute, University of 

Washington, for forecasting purposes. 
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Distribution and abundanceo--Fishing stations in 1972 were across 

the North Pacific similar ~ those in summer 1~70 and 1971 except this year 

the fishing started in the west and proceeded eastward. Stations in 

the east (east of l65°W) were made a little farther south in 1972 than in 

1970-71 to coincide with centers of abundance of immature sockeye salmon 

for the particular period fished (Bakkala~ 1971). Catches in multifilament and 

monofilament nets are sho~m separately. The relative abundance (multifilament 

nets) varied between areas of fishing; it was relatively high in the eastern 

portion of the sampling area (157°W to 173°20'W), somewhat reduced 

between l75°W and l75°45'E, and low from 174°E to l7loE (Fig. 1). The 

distribution of the two age groups of immature sockeye salmon differed. 

Age .1 sockeye were in greatest abundance from about l69°W to l74°W, and 

abundance generally declined in the eastern and western portion of the 

sampling area. The largest body of age .2 fish was located east of 

l700 W. Abundance was generally lower west of l70 0 W although occasional 

good catches of age .2 sockeye were also made in this area. 

Although catches in the monofilament nets were about twice that 

of the multifilament nets (see later section on the comparative fishing) 

the distribution of the sockeye salmon as shown by the two kinds of gear 

were similar with some relatively minor variationso Probably the major 

difference was that the largest catches of age .2 fish in the monofilament 

nets was made in two sets at 180° and l75°45 i E, whereas catches at 

these stations in the multifilament nets j while fairly large, were less 

than at some stations east of 1700 W. 
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Age and size.--The age composition of sockeye salmon in the 

1972 sampl~. b~~~d on c&tches in the ,five mesh . sizes (64, 83, 98 i 114 t 

and 133 mm) was 33% age .1 fish and 66% age .2 fish. Inclusion of 

the 98-mm mesh size this summer would undoubtedly change estimates of 

the ratio of ocean ages in relation to past years sampling. Therefore 

for purposes of comparison we have used the four-mesh total CPUE for our 

estimates of age composition Q 

As pointed out previously, the predominance of ocean age groups 

changed by area of fishing in summer 1972, and age composition of catches 

are grouped by these areas (Table 2)0 The changes in ocean age composition 

across the North Pacific were similar to those observed in previous summers 

with age 02 fish predominating in the eastern and western areas of the cruise 

track (65% and 69%) with an abrupt changeover to predominance of age 01 sockeye 

salmon in the central area (58%). The east to west area in which age 01 fish 

predominated (166°W-174°w) was somewhat similar this year compared to 

1971 (166°W-177°W). The proportion of age .1 fish in the total catches 

was also similar for the two years (43% in 1972 and 46% in 1971)0 In 

1970, when the proportion of age .1 fish made up 62% of the total 

catches, they predominated over a wider area~ from about 163°W to 177°E. 

Age 02 sockeye salmon were the predominate ocean age group in the 

total sample~ forming 57% of the catch. 



Table 2.--Age compsition of immature sockeye salmon in the North Pacific Ocean, summer 1972. 

Ocean as;es Freshwater and ocean a6es 
Area Sample size .1 .2 .3 1.1 2.1 other 1.2 2.2 other 

156~'1-165°W 1039 34.4 65.3 0.3 49.0 45.8 5.2 45.9 50.3 3.8 

166°w-174°w 1077 58.4 41.4 0.2 39.5 55.7 4.9 42.3 52.9 4.9 

175OW-171°E 834 30.7 69.1 0.2 28.7 64.1 7.2 26.8 63.9 9.4 

TOTAL 2950 42.8 57.0 0.2 39.9 54.7 5.4 38.5 55.5 6.0 
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Within ocean age groups, the proportion of freshwater ages changed 

across. the North Pacifica. For the ocean age oJ: soekeye, age 2.1 f'i"sh 

predominated overall but made up 46% of the sample in the eastern part 

of the cruise track, 56~ in the central part, and 64% to the west. Of' 

the ocean age .2 fish, age 202 sockeye were dominant overall and made up 

50% and 53% of the samples in the eastern and central areas of the cruise 

track and 64% of the samples in the western area. 

The percentage that various brood years contributed to the samples 

are shown below: 

Age 1966 1967 1968 1969 

3.2 300 

2.2 3106 

301 2.2 

1.2 22.0 

2.1 23.4 

0.2 0.3 

101 1701 

Total 3.0 33.8 45.4 17.4 

The average lengths of immature sockeye salmon taken in 1972 are shown 

in Table 3. Rather abrupt changes in the size of age .1 sockeye salmon were 

apparent along the cruise track. From west to east, the direction of fishing, 

the age .1 fish Here initially large (39 cm) based on a single small sample 

and then decl i ned in size (33.7 ern) south of the central Aleutian Islands. 
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Table 3.-Average lengths of age .1 and .2 immature sockeye sallnon by 

area of fishing, summer 1972. 

Age .1 Age .2 
Sa.mpJ.e Avexage. length Sample Average lensth 

Area Size . . . (em) Size (em) 

156°W-l~OOW 79 41 ~ 1 288 50.9 

161°W-170OW 437 36.3 871 50.3 

17iow-174°E 397 33.7 663 49.7 

1710 E 13 39.2 14 48.0 

Total 926 35.7 1896 50.1 
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From 1700 W to 161°W they were about 205 cm larger (3603 cm) than in the 

area to the west and from 1600W to,156°w they increased in size again by 

5 cm to 41.1 cm. For all samples comhined the average length for age .1 

fish was 3507 cm which is similar to the average length of age 01 fish in 

1970 (35 02 cm) and smaller than those in 1971 (37.0 cm), years when the 

areas of fishing were similaro 

The average lengths of age .2 immature sockeye were less variable. 

In the initial sample at the west end of the cruise track they were relatively 

small (48.0 cm) compared to fish in the other areas. To the east, size of age 

.2 fish increased from 49.7 cm to 50.9 em. Like the age 01 fish, the average 

length of all age 02 sockeye in 1972 (50.1 cm) was simlar to those in 1970 

(49.6 cm) and smaller than those in 1971 (51.0 cm). 

Comparison of catches between yearso--This was the third year that NMFS 

has fished gillnets for immature sockeye salmon across the North Pacific Ocean 

south of the Aleutian Islands and the Alaska Peninsula. Certain consistent 

features of the distribution were found from the catches. Each year age 

.2 immature sockeye salmon predominated in the eastern portion of the 

sampling area, east of 165°W' in 1970 and 1971 and also east of 1700W in 

1972, and in the western portion, generally west of 1800 (Figo 2)0 Age 01 

fish predominated in the central portion of the sampling area although the 

exact areas of largest catches were different for the three years. In 

1971 and 1972 largest catches of age .1 fish were made between 1700 W and 

175°W7 in 1970 largest catches were between 175°W and 180OWo 
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There were differences in the relative abundance of the two age groups 

over the three years as indicated by gillnet catches. In 1972 the catches 

were marked by the low abundance of age .1 fish (average CPUE of 3.6) 

compared to catches in 1970 and 1971 (average CPUE of 7.8 and 5.1). In 

contrast catches of age .2 immature sockeye salmon were not particularly 

low in 1972 compared to the past two years (average CPUE of 4.9 in 1972 and 

4.7 and 6.1 for 1970 and 1971). 

The sampling over the three years has indicated that large numbers 

of immature sockeye were distributed across the North Pacific Ocean 

from l700 E to about l55°W during the summer. A consistent feature of the 

distribution was the predominance of age .2 fish in the eastern and western 

portions of the sampling area and the predominance of age .1 fish in the central 

portion. 

Chum salmon 

Distribution and abundance.--The summer cruise was designed to fish 

through main concentrations of immature sockeye salmon, and the cruise may 

not have been in areas of concentration of other salmon species. The 

relative abundance of immature chum salmon along the cruise track south 

of the Aleutian Islands and Alaska Peninsula is shown in Figure 3 • 

Catches in multifilament and monofilament nets are shown separately. 
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The two types of gillnets showed similar distributions for immature 

chum salmono The greatest concentrations were east of l70 0 W where CPUE 

ranged from 5 to 41 and averaged 16 in the multifilament nets (range 

9 to 71 and average of 28 in monofilament nets) 0 Particularly large 

catches were made in the last two sets at the eastern end of the cruise 

track where CPUE was 41 and 28 in multifilament nets and 71 and 46 in 

monofilament nets o 

In the area of smaller catches west of l700 W the CPUE ranged from 

o to 9 and averaged 3 in the multifilament nets and ranged from 0 to 19 

and averaged 8 in the monofilament nets Q 

The distribution of age groups of immature chums were similar to 

total catches. Both the age 0.1 fish and the age 0 02 and older chums 

were more abundant east of 170OWo 

Comparison of catches between years o-- A comparison of immature chum 

salmon catches in the summers of 1970, 1971, and 1972, is shown in Figure 4. 

Each year the distribution was similar with low relative abundance of 

immatures west of 175°W and generally higher abundance east of 175°W. 

Both age groups followed this patterno 

The abundance of age .2 and older chum salmon was greater each year 

than abundance of age .1 chum salmon; when age groups were combined~ 

total abundance was highest in 19720 The average CPUE for age .1 

fish was 103~ 007, and 205, and for age 02 and older fish 4.1, 3.3, 

and 308 in 1970, 1971~ and 1972, respectively. 
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Percent age composition of the chum catches in the 3 years were 

as shown below: 

Age 

O.l 

0.2 

0.3 

0.4 

1970 

23.7 

50.3 

25.9 

1971 

1l.9 

5l.0 

35.5 

l.6 

Coho, chinook II pipk salmon and steelhead trout 

1972 

39.7 

38.5 

19.0 

2.7 

As stated earlier the summer cruise was designed to fish through areas 

of concentration of sockeye salmon; the areas may not necessarily 

correspond to areas of concentration for other species. Most of the 

coho salmon catches in summer 1972 were located in the western part of the 

cruise track j west of l76°w (Table l). Including catches in monofilament 

and multifilament nets, the number of coho per set ranged trom 0 to 27 

fish in this area and totaled 68. The remaining 7 coho were taken in 

four sets between l760W and l64°lf. Of 67 coho ,.,itll readable scales, l6% 

were age l.l!O 64% age 2.l, and 19% age 30l. 

Chinook salmon were taken in most sets throughout the area of fishing 

but usually in small numbers (Table l). The largest catch of l6 fish was 

made at the westernmost station (52°00vN~ l7l000 VE). At the other stations 

where chinook were taken, catches ranged from one to three fish per set. 

Most of the chinooks (19 fish) were age 1.2 but 6 age l.3, 3 age 2.2, and 

1 age 203 were also caught. 
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Twelve pink salmon were taken during the summer cruise~ all of which 

were caught in the we.stern part of tLhe fishing area_ be~een 1710 E and 1800 

(Table 1)0 

Catches of steelhead trout were restricted to waters east of 1800 

during the regular gillnet fishing (Table 1)0 They were caught rather 

consistently from this longitude to the eastern end of the cruise track but 

in relatively low numbers o Catches ranged from 1 to 11 fish per set except in 

two sets where no steelhead were takeno 

A relatively high proportion of the steelhead caught had missing fins, 

which apparently had been removed for marking experiments while the fish 

were still in freshwatero Of the 43 steelhead captured, 3 had dorsal fins 

missing and 4 fish were missing adipose finso 

Comparison of salmon catches in monofilament and -multifilament gillnets 

During the 1972 summer research cruise we continued studies that were begun 

in 1971 on the relative efficiency of monofilament and multifilament gillnets 

for taking salmon (French ~ al o , in press~ Washington, 1972)0 The net 

string consisted of 4 shackles each of five mesh sizes (133-~ 83-, 114-, 

98-, and 64-mm) of monofilament and multifilament net for a total of 20 shackles 

of each kind of net o The string was made up of four alternating units of 

monofilament and multifilament nets; one unit consisted of one shackle of 

each of the five mesh sizes o 
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Catches in the monofilament and multifilament gillnets for 1972 

are given in Table 4. For total salmon catches, the ratio of catches 

(monofilament to multifilament gillnets) was 201 to 10 This compares 

quite favorably with the ratio of catches of 202 to 1 obtained in 

summer 1971 (French et alo, in press)~ although equal effort for monofilament --
and multifilament nets was used in 1972 whereas the effort was unequal 

in 19710 

In 1972, as in 1971, where the magnitude of catches of a given species 

permitted comparisons, the ratio of catches of mono- to multifilament 

gillnets varied by species and mesh size. With only one exception, catches 

of salmon in monofilament gillnets were greater than multifilament catches o 

The exception was for chum salmon in the l33=mm mesh size where the catches 

were slightly better in the multifilament nets than in the monofilament nets o 

The nets with the greatest relative efficiency (mono- to multifilament 

nets) for catching sockeye and chum salmon were the 64-mm nets; in general, 

relative efficiency decreased as mesh size increased for these species o 

For the large maturing coho salmon, the relative efficienc.y was greatest for 

the l14-mm mesh sizeo 

The combined relative efficiency for all mesh sizes varied only slightly 

between species. The greatest ratio of catches (mono- to multifilament nets) 

was for coho salmon (206 to 1) follovTed by sockeye and chum salmon (203 to 1 

and 109 to 1) 0 
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Table 4.-Catches of salmon in monfi1ament and multifilament gi1lnets. 

Net fished 
Species Mesh Total no. Catch Ratio of catch 

of size 11 shackles Total per (modo- to multi-
salmon (nun) Materi~al fished catch shackle filament) 

Sockeye 64 M 76 452 5.95 3.8 
B 76 118 1.55 

83 11 76 610 8.03 3.3 
B 76 188 2.47 

98 . 11 76 527 6.93 2.1 
B 76 256 3.37 

114 1·1 76 384 5.05 1.4 
1 B 76 271 3.57 

133 !.f 76 75 .99 1.1 
B 76 69 .91 

Chum 64 M '76 .162 2.13 9.7 
B 76 17 .22 

83 M 76 409 5.38 2.1 
B 76 199 2.62 

98 M 76 393 5.17 2.0 
B 76 193 2.54 

114 M 76 312 4.11 1.4 ' 
B 76 223 2.93 

133 1-1: 76 71 .93 0.8 
B 76 85 1.12 

Coho 83 M 76 3 .04 4.0 
B 76 1 .01 

98 M 76 .'. 6 .08 2.0 
..l B 76 .. 3 .03 

114 M 76 22 .29 9.7 
B 76 2 .03 

133 l-l 76 ~23 .30 1.5 
B 76 .. l5 .20 

TotaJY M 380 3,476 9.09 2.1 
B 380 1,657 4.29 

11 M = monofilament, B = braided or multifilament .. 

y Includes a fev pink and chinook salmon. 
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Longlining and tagging 

The tagging studies were conducted during- the lO-day period f'i'oiil 

July 19 to July 28 in an area bounded by 176°w and l75°30 oE and 47°5l'N 

and 49°l5 QN. Numbers of salmon caught and tagged and numbers taken during 

simultaneous gi11net fishing are given in Table 50 A total of 76 salmoni 

and one steelhead trout, was tagged during the 10-day fishing periodo 

Most of the fish tagged were chum and coho salmono Simultaneous fishing with 

the short string of gillnets established that coho salmon, the target 

species for tagging, were in the area fished and they formed the primary catch 

in the gi11nets o The larger catch of coho over that of the relatively small 

chum and sockeye salmon (apparently immatures) was possibly due to the large 

mesh sizes used--133- and 152-mmo The chum and sockeye salmon were not 

of a size to be readily taken in those mesh sizes o 

The tagging was conducted primarily for determining area of origin 

of maturing coho salmon found in the summer in this part of the ocean; 

coastal returns would be expected in 19720 The other species were mainly 

immature fish and coastal returns are not expected until 1973 or later 0 
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Table 5.-Numbers of salmon and steelhead trout caught and (in parentheses) 
11 

tagged during the tagging phase of the research cruise. July 19-July 28 t 1912. 

Species 
Fishing gear Sockeye. Chum Coho Chinook Stee1head 

trout 

IDngline 4 41 35 6 1 
(4) (35) (32) (5) (1) 

Gillnet 0 14 112 17 3 
(8 shackles) 

1I Total area of fishing and tagging extended from 116°oo'w to 115°3Q'E 
and from 41°50'N to 49°15'N. 

Total 

81 
(11) 

146 
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