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Salmon Tagging Experiments Along the South Shore of

Unimak Island and the Southwestern Shore of the

Alaska Peninsula

By
Fredrik V. Thorsteinson and Theodore R. Merrell, Jr.

Fishery Biologists (Research)

Bureau of Commercial Fisheries Biological Laboratory
Auke Bay, Alaska

ABSTRACT

Sockeye, chum, and pink salmon were,captured by purse seine and tagged from

mid- June to mid- July 1961 south of Unimak Island and off the southwestern shore of

the Alaska Peninsula. A westerly migration followed by a northeasterly migration

was demonstrated. Tagged sockeye salmon were recovered mainly in the fisheries of

the Kvichak, Naknek, and Egegik Rivers of Bristol Bay; tagged chum salmon were
caught along the Bering Sea coast from Bristol Bay to the Yukon River; and

most tagged pink salmon were recovered relatively close to the tagging area.

INTRODUCTION

A salmon fishery has operated annually
along the south shore of Unimak Island between
Cape Pankof and Cape Lutke since the early
1930's. Fishing is concentrated in the vicinity

of Cape Lutke and lasts a comparatively
short time- -usually between June 10 and 30.

Fishing is done exclusively by purse seines
and drift gill nets. All species of northeast
Pacific salmon are taken, but sockeye
(Oncorhynchus nerka) , chum (O. keta ), and
pink (O. gorbuscha) are most abundant. From
1952 '.hrough 1961, annual catches ranged from
200,000 to 900,000 fish, with an average of

390,000. The average annual catch of each
principal species was: sockeye, 1 75,000; chum,
150,000; and pink, 65,000. The 1961 catches
in this area were:' sockeye, 199,105; chum,
157,006; and pink, 18,598.
Even-year catches of pink salmon tend to

be larger than odd-year catches. No cycles
appear in the sockeye and chum salmon
catches. The catch probably does not ac-
curately reflect the numbers of salmon in

the area because stormy weather frequently
affects the distribution and intensity of fish-

ing effort. Also, fishing is limited to the
shoreline within the 3-mile limit.

Salmon were tagged in 1922-23 and in

1958 off the southwestern shore of the

Alaska Peninsula at sites ranging from 60

' Catch data from State of Alaska Department of Fish

and Game.

to 150 miles east of Cape Lutke (Gilbert

1959). Tagged sockeye and chum salmon from
these experiments were recovered in Bristol

Bay and at various points along the eastern
Bering Sea coast. The recoveries indicated

a westerly migration followed by a north-
easterly movement into the Bering Sea.

When the salmon were tagged in 1922 and
1923, there was no Cape Lutke fishery, and
in 1958 the fish were tagged too late in the

season to be recovered there. Only one
tagged salmon was recaptured in the Cape
Lutke fishery in 1958- -a pink salmon tagged
at Unga Island on June 23 and recaptured on
June 28. Information, therefore, was needed
to ascertain if the Cape Lutke fishery was
intercepting the same stock of migrating
salmon that had been tagged in early years
to the east and if this was the last point at

which they were taken south of the Bering
Sea.

In 1961 the Bureau of Commercial Fish-
eries tagged salmon off the south shore of

Unimak Island and the southwestern shore
of the Alaska Peninsula (fig. 1) to provide
answers to these questions and to supply
information on the age composition and
ultimate destinations of these salmon. The
tagging was part of the intensified salmon
research program financed by the U.S.
Government to provide information on opti-

mum escapements and prediction of North
American salmon runs for the International
North Pacific Salmon Fisheries Commis-
sion.
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Figure 1.—Area of salmon tagging experiments, south shore of Unimak Island and southwestern shore of Alaska
Peninsula, 1961.

METHODS

The California Rose , a 78-foot purse seiner
was chartered to capture salmon for tagging
(fig. 2). The boat was originally built as a
California tuna clipper, was later used as a
Puget Sound salmon seiner, and has recently
been converted for winter king crab fishing
around Kodiai^ Island. The last conversion
included adding of an 8,000-gallon circulating
sea-water tank that was ideal for holding cap-
tured salmon until they could be tagged.

The purse seine was originally constructed
for salmon fishing on Puget Sound and was
much larger than the legal maximum for
commercial fishing in the Unimak tagging
area. It was tarred cotton with 4-1/2-inch
mesh (stretch measure); the circumference

was approximately 300 fathoms, and the depth,
3 3 fathoms.
The general procedure in making a set is

illustrated in figure 3. All sets were blind,

that is, there was no visible evidence of

salmon when the net was put overboard. The
bunt end of the net was pulled off the stern
with the seine skiff while the California Rose
maintained slow speed headway during the
entire set. The seine skiff gradually pulled
the net around to port of the seiner, gaging
its direction and distance to end on a parallel
course with the seiner when the entire net
had been pulled off the stern. Each boat then
slowly moved ahead, and the net was towed
as an open seine for time periods ranging
from 30 to 55 minutes. Theoretically, this

would intercept migrating fish. Nearly all



Figure 2.
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California Rose ,
purse seiner used in salmon tagging experiments, south shore of Unimak Island and

southwestern shore of Alaska Peninsula, 1961.

tows were with the net open to the north
and east because previous tagging along the

south side of the Aleutian Islands had demon-
strated that salmon here usually migrate in a

westerly direction (Hartt, 1962). At the end
of the tow, the skiff pulled the bunt end of

the net to the seiner, where the end was
made fast. The purse line was then drawn
tight, and the purse rings were hauled aboard,
completing the encirclement of any fish

within the pursed net. The lead line, made
of heavy chain, was then hauled aboard, and
the end of the net was put through the power
block. The power block pulled the net aboard,
and six men stacked the webbing on the stern
as it descended from the block. During net
retrieval, the seine skiff pulled the vessel
broadside into the wind to prevent it from
drifting over the pursed seine. Fish were
gradually forced to the bunt end of the seine
from which they were pocketed amd dipped
into the live tank with hand dip nets. Standoff
poles were used from the seine skiff during
the dipping, separating the vessel and skiff

to prevent injury to the fish. As fish were
removed, the bunt was gradually "dried up"

until all fish had been transferred to the

tank. For more complete descriptions of

general details of purse seining, see McNeely
(1961) and Hartt (1962).

Salnnon were tagged with serially numbered,
red Petersen cellulose acetate disk tags, 22

mm. in diameter, which were fastened with
nickel pins at the origin of the dorsal fin.

No anesthetic was used, and releases were
made as quickly as possible near the location

of capture. Usually, two crews tagged fish

simultauieously on opposite sides of the vessel,

dipping them from the live tank amidships;
when few fish were captured, only one crew
tagged.

The fork length of each fish was measured
to the closest half centimeter, and age was
determined from a scale takenfrom the lateral

area between the insertion of the dorsal fin

and the lateral line. Only fish in apparent
excellent condition were tagged. Those that

had been gilled or wounded, or dropped while
handling, were released overboard without
being tagged. With the possible exception
of a few chum salmon amd most king salmon,
all tagged fish were sexually mature and



(\\ Seine skilf pulling net off stern of seiner
^^ at beginning of set

©Skill on parallel course with seiner to hold
mouth of seine open during tow
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.Figure 3.—Successive steps in capturing salmon
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were not so susceptible to tagging injury

as immature salmon.
To determine whether a full-twist knot

in the pointed end of the tagging pins would
result in less loss of tags than a half-twist

knot, one tagging crew used a half-twist

knot and one a full-twist (fig. 4). The addi-

tional time required to make the full-twist

knot averaged about 2 seconds.
To publicize the tagging program to the

fishermen, each tag returned was exchanged
for a silver dollar. Silver dollars attract

attention because very few are in circulation

in the areas where tags were expected to

be recovered.
The general tagging locality was from Deer

Island off the southwestern shore of the

Alaska Peninsula to Cape Lutke on Unimak
Island (fig. 1). We spent most effort in cap-
turing fish in the area between Cape Pankof
and Cape Lutke, and tagged most fish in the

vicinity of Cape Lutke between June 15 and
25. A few salmon were tagged along the

mainland shore from Ikatan Bay to Deer
Island between July 8 and 14. The fishing

locations and the numbers of salmon tagged
are listed in table 1.

iSIMi-dlVH isi«i-mnd

Figure 4.— Tagging pins showing half- and full-

twlst knot used in experiments to test tag

loss.

Table 1. --Fishing locations and numbers of salmon tagged in experiments off south shore of

Unimak Island and southwestern shore of Alaska Peninsula, 1961

Fishing location Tow Salmon tagged

Date
Latitude
north

Longitude
west

Vicinity
Direction
net open

Time Sockeye Chum Pink King Coho

June

15

15

15

16

16

17

17

17

19

19

19

20

20
21
21
22
22

23
2-4

24.

25

25
25

26
26

26

28
28

28

5A036

'

54°34'
54O32

I

54^28'

5V8'
54 27'
54°26

'

54°34

'

•;4°34'

54°29

163°12'
163°38'
164O07

'

163°37'

164°i7'
164 14'

164°17
164°20

164q00
164_o9
164 16

54°31



Table 1. --Fishing locations and numbers of salmon tagged in experiments off south shore of

Unimak Island and southwestern shore of Alaska Peninsula, 1961--Continued



Table 2.— Comparison of recoveries of salmon

tagged with pins tied in half-twist

knot with those tied with full-twist
knot. (June 15-28, 1961)

Species

of
salmon
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Figure 5.—Distribution of recaptured sockeye salmon tagged off south shore of Unlmak Island and southwestern shore
of Alaska Peninsula, June 15 to July 14, 1961.



of sockeye salmon from the area between
Cape Lutke and Cape Pankof. One sockeye
salmon tagged at Cape Lutke and two tagged
at Cape Pankof were taken in East Anchor
Cove on the southeastern shore of the Ikatan

Peninsula near Cape Pankof (fig. 5). Another
sockeye salmon tagged on June 26 at Cape
Pankof was recaptured at Red River, Kodiak
Island, on July 5. These few recoveries of

tags to the east of the tagging area, when con-

sidered with the preponderance of Bristol Bay
recoveries, confirm that the Cape Lutke fish-

ery is the last point at which the westward mi-
gration is intercepted south of the Bering Sea.

Between June 17 and 25, 1961, the Alaska
Department of Fish and Game tagged 130

sockeye salmon in Stepovak Bay approxi-

mately 200 miles northeast of our tagging

area.' Thirteen recaptures were made, three
near the Stepovak Bay tagging site and the

rest at points east of the tagging site--eight

at Chignik, one at Karluk, and one at Cook
Inlet. In addition, six tagged fish were ob-

served passing through the Chignik weir.

Thus, simultaneous tagging in June by us

and by State personnel at sites 150 miles
apart demonstrated migration of sockeye
salmon in opposite directions.

An average rate of travel calculated for

44 fish (the number for which complete return
information was reported) recaptured at

Kvichak and Egegik was 31.3 miles per day,

with a standard deviation of 6.2. This agrees
closely with an average rate of travel of

31 ±6.6 miles per day reported by Hartt

(1962) for sockeye salmon traveling from the

Pribilof Islands to Bristol Bay in 1958.

Elapsed time between tagging and recapture
of the 44 fish was 11-20 days, with a mean
of 14.9 days.

As determined from scales, more than

70 percent of the salmon tagged were 5-

year-olds (table 4).

Chum Salmon

Of the 996 chum salmon tagged, 60 (6.0

percent) were recovered (table 5). The re-

captures were reported from 25 locations,

the majority being made at points along the

north side of the Alaska Peninsula, in Bristol

Bay, and at various rivers along the Bering

Sea coast (fig. 6).

Chum salmon exhibited the same general

migration patterns as sockeye, but with a

broader area of dispersion. Fish tagged in

June along Unimak Island traveled into the

Bering Sea and displayed little tendency to

move eastward to points along the south side

of the Alaska Peninsula. Chum salmon tagged

early in July were a mixture of both local

Table <i. —Age of sockeye salmon tagged off
south shore of Unimak Island and
southwestern shore of Alaska Peninsula,

June 15 to July W, 1961

Age group
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Figure 6.—Distribution of recaptured chum salmon tagged off south shore of Unimak Island and southwestern shore of

Alaska Peninsula, June 15 to July 14, 1961.
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Table 6. — Elapsed time between tagging of chum
salmon off south shore of Unimak Island and
southwestern shore of Alaska Peninsula and
recapture at principal recovery areas, 1961



Figure 7.— Distribution of recaptured pink salmon tagged off south shore of Unlmak Island and southweaiern shore of

Alaska Peninsula, June 15 to July 14, 1961.
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Table 8. -Distribution of recaptured pink salmon tagged off south shore of Unimak Island and southwestern
shore of Alaska Peninsula Jane 15 to July 1A-, 1961
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Territorial affairs.

As the Nation's principal conservation agency, the De-
partment works to assure that nonrenewable resources are

developed and used wisely, that park and recreational re-

sources are conserved for the future, and that renewable
resources make their full contribution to the progress, pros-
perity, and security of the United States—now and In the

future.
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