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Means of identifying the origin of salmon in the area of the
Japanese land-based fishery

INTRODUCTION
The Japanese land-based high seas gi11net fishery is one of the largest
salmon fisheries in the world.

The average annual catch for the years 1960-

1972 was 32.4 million salmon of all species (INPFC Statistical Yearbooks).
The land-based fishery is a spring-summer gi11net fishery that operates throughout a vast area 1800 nautical miles in width near the southern limit of the
ocean distribution of salmon (Fig. 1).
in addition to maturing fish.

The catch includes many immature salmon

Because of the small average size of fish, mesh

sizes in the gillnets in the land-based fishery (11.0 - 11. 7 cm) are smaller
than in the mothership fishery (12.1 - 13.0 cm) which operates farther north
(Fig. 1).
In recent years it has become of concern within INPFC that there is a lack
of information on the distribution and the origin of the salmon which are
caught by the land-based fishery.

Accordingly, in 1974 the Sub-Committee on .

Salmon recommended that catch statistics for this fishery be collected on the
same basis as that of the mothership fishery (2° x 5° rectangles and by 10-day
periods).

This was needed in order to understand the time-space distribution of

salmon in this large and important fishery area.

In 1975, Japan provided (Document

1835) catch data by 2° x 5° areas, and by month.

This information has been

helpful, but data by 10-day periods would greatly enhance its value in assessing
the distribution and timing of salmon and in relating the catch data to the
distribution and timing in the mothership fishery area to the north.
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of high seas fishing areas and INPFC coding scheme.
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Although data are needed on all species, sockeye were of first concern,
since present knowledge of the migrations of continental stocks suggests
sockeye as the most likely species to occur mixed in the land-based fishery
area.

Accordingly, in 1975, each of the three participating countries

submitted documents summarizing the present knowledge of origin of sockeye
salmon in the land-based fishery area (Document 1781 - tagging; Document 1795 parasites; Document 1796 - density and age composition).

Although there were

some differences of opinion in interpreting the data in the above summaries,
it was generally agreed by the Sub-Committee that data were
de'termining the origin of the stocks with any c~rtainty.

n~t

adequate for

The Sub-Committee,

therefore, recommended that the National Sections continue investigations and
analyses which would shed further light on the question.
Because of the size and location of the area of the land-based fishery,
it seems clear that extensive sampling and several types of analyses are
needed to resolve the question.

It is the purpose of this report to explore

certain approaches that might be useful, and to list the data which are needed.
POSSIBLE METHODS
1 - Estimation of the proportions of Asian and western Alaska sockeye in
land-based catches utilizing the Fredin-Wor1und method presently being
used with res'p ect to the mothership catches (INPFC Bulletin 30).
This method was derived from historical data on catch and effort, age
composition, maturity, tagging and parasites in the mothership fishery
area and would require similar data for the land-based area.

It would

perhaps be possible to extend the method into the land-based area using
age' composition alone if data were available by maturity and by 2 0 x SO

rectangles and by lO-day periods.

A complicating factor would be the

smaller mesh size used in the gillnets in the land-based area as
compared to the mothership area and the higher incidence of immature
fish.

Comparisons with results in themjacent mothership-statistical

rectangles would probably provide some measure of the usefulness of the
method.
2 - Further analysis of age composition data from research vessel catches
as was done by Osako in 1975 (INPFC Document 1796).
This method, if applied

by individual year instead of by pooled

years,might be a more useful means of identifying the distribution of
stocks.

The time-space coverage of research vessels in individual past

years might be inadequate, but a more thorough coverage by

resea~ch

vessels in the future or the addition of samples from the commercial
fishery would greatly enhance the value of the method.
3 - Analyze scale samples from the research vessel catches utilizing a new
polynomial discriminant function. pattern recognition scheme that has
been found useful in identifying rivers of origin of Bristol Bay sockeye
This method based upon six freshwater scale characters is mentioned
briefly in Document
of river of
Adak.

orig~n

L9tUO

and is presently being tested for identification

of immature sockeye in purse seine catches south of

A report on this application is being prepared for

public~tion.

The method has advantages over the linear or quadratic discriminant function
methods and could probably .be effectively adapted to the land-based fishery
problem.

Preliminary tests are planned as soon as scales from the required

sources can be assembled.
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4 - Identification of individual fish via electrophoresis and/or X-ray
spectrography.
Continued progress has been reported in these fields, along with
simplified techniques and logistical requirements for tissue samples.
Although no specific recommendation is made herein, the relative merits
of these methods should be considered in selecting appropriate means of
identification.
S - Tag and recapture
This method also provides identification of the origin of individual
fish • . Although the logistical task would be large, the technique is fully
.proved and the results from a given investment in vessel time could be
calculated based on results from other tagging experiments.
limitation is that the number

The major

of coastal returns from previous tagging

in the far western North Pacific and Bering Sea is greatly reduced by
recaptures in the high seas fishery near the point of release.
applies to both mature and immature tagged fish.

This

Solutions might be to

choose locations and times of tagging that would minimize high seas interception, and to tag sufficient numbers that coastal returns would be
insured. Tagging of age .1 immatures would be particularly helpful since
this age group is usually abundant and is less susceptible to the high
~eas

gi11net fishery •

.
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. RECOMMENDED APPROACH

The recommended approach is that which could provide conclusive
. evidence with minimum costs in funds, time and effort.

Thus, method

number 1 should have initial priority since it has already proved useful
in the mothership area and would only have to be extended in time and
space to the land-based area.

The following data would be needed:

a - catch and effort data from the Japanese land-based fishery
by 2° - 5° rectangles and by lO-day periods.
b - samples of length, age and maturity composition of catches
in time and space.

Sample sizes would have to be determined

statistically and should be roughly in proportion to abundance.
Sample sizes need not be estimated herein.

Samples from both

the fishery and from research vessels would be desirable. .
The study should be by individual year in order to take advantage
of annual identifying characteristics of age composition and
abundance of the continental stocks.
The U.S. is prepared to try this approach in conjunction with its analysis of
mothership catches if similar data from the land-based fishery can be provided
by Japan.
Method number 2 is also relatively simple in requirements and is similar
in some respects to method 1.

Thus, both methods might be applied to the

same samples used for method number 1.

As mentioned earlier, the addition of

samples from the cOllDllercial fishery will be desirable in order to meet the
sampling requirements in time and space.
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Method number 3 potentially offers more pos'itive classification
of fish because of the greater power of classification based upon a
number of freshwater scale characteristics.
"

Sampling requirements would

be:
a - Length and scale samples from the land-based fishery and/or
research vessels on a broad time-space basis.
not need to be as

compre~ensive

Sampling would

as with methods 1 and 2.

One hundred length and scale samples from several of the more
important 2° x SO rectangles across the width of the land-based
area, plus a similar sampling from the mothership area would be
sufficient.
b - Length and scale samples from major -Asian sockeye streams or from
high seas catches near the Asian coast.
c - Length and scale samples from western Alaska and other North
American areas.
As mentioned previously, this method is presently being tested on
samples of sockeye collected south of Adak Island.

If it proves useful 'there,

it can be extended to areas farther west by obtaining the necessary Asian-type
samples.

Length and scale samples from Japanese research vessels fur the

years 1973-1976 would be adequate for an initial test. 'Comprehensive samples
from the land-based fishery would be needed if the method proved effective in
the above tests.
The application of method

4 is not recommended until the

possibilities of the first three methods are tested.

Method 4

might be desirable in the future depending upon the adequacy of the first
three.

·,
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Method 5, as stated, would be most desirable because it offers positive
identification of stocks.
be increased in the future.

It is hoped that the present tagging by Japan can
A joint tagging project by Japan and the U.S.

would be desirable and might be made a recommendation of the

sa1mon ' sub 7 ~ommittee

of INPFC.
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