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Local Accuracy Experiments

The conditional maximum-likelihood method was ca­
pable of quantitatively assessing the experimentally in­
duced changes in stock composition of mixed-stock
samples with available sample sizes from stocks and
weekly catches. Although available sample sizes were
adequate for the purpose of discovering and describing
changes in contributions from similarity groups A-M
under local accuracy experimental conditions, the po­
tential variation in estimated similarity-group percent­
ages from the available samples was often large unless
similarity groups were further consolidated into high
and low parasite-prevalence branches of the dendro­
gram (Tables 4, 5).

Local accuracy was demonstrated when composite
types of individuals of the computer-generated sample
(appended to the actual catch sample) were assigned
by reference to the baseline samples. However, relative
frequencies of genotypes in the baseline stocks must
have varied among years from genetic drift alone, espe­
cially for small populations (Crow and Kimura, 1970).
Relative frequencies of types for the nongenetic charac­
ters-parasite prevalence and especially freshwater
age-probably varied even more than for genetic char­
acters (Wood et aI., 1988). Occurrence of such varia­
tions between times of sampling baseline stocks and
catches was investigated by tests of fit.

Tests of Fit

Variation in relative frequencies ofcharacter types within
stocks, especially of freshwater age, between the sam­
pling times of stocks and catches was probably respon­
sible for the discernible lack of fit of the mixed-stock
model. The fit of the model, with freshwater age omit­
ted, was improved: nonetheless, other conditions used
to generate the null distribution may not have been
realized in actual sampling. Certainly, some drift in
relative frequencies of genotypes between baseline and
catch sampling may have occurred, and stocks absent
from the baseline may have been present in the catches.

Summary _

Sockeye salmon caught in NBA fisheries, including
Noyes Island and Sumner Strait, comprise mixtures of
Canadian and Alaskan stocks. Annual variations in n um­
bers of salmon returning to stocks and in the migration
routes of these salmon through the NBA make estima­
tion of stock composition in fisheries imprecise without
regular monitoring of catches for stock composition. At
present, scales from fish in catch samples are used in

the monitoring of these stocks. Scale features vary among
years; therefore baseline samples of scales from groups
of stocks are obtained annually to develop rules for
classifying scales of catch samples to stock groups.

Assessments of stock composition in NBA fisheries
would be improved by better coverage of stocks poten­
tially contributing to fisheries and by increasing the
number of characters useful for distinguishing among
stocks. This feasibility study increased stock coverage
over that in which scale-pattern analysis was used but
was limited to characters known in earlier years to have
shown promise for distinguishing stocks when the catch
samples were obtained. Baseline samples of four charac­
ters from 73 stocks (55 Canadian and 18 Alaskan) covered
all major and many lesser stocks potentially contributing
to the fisheries. The four characters of sockeye salmon­
two genetically inherited proteins, freshwater age, and a
parasite-were examined for their utility in realistic assess­
ments of weekly stock composition in two Alaskan fisher­
ies: Noyes Island in 1986 and Sumner Strait in 1987. All
characters were variable among years in their relative
frequencies of types within populations; but among the
four characters examined, the genetic proteins were prob­
ably the most stable among years, and freshwater age, the
least stable. Repeated sampling over years indicated that
stability of parasite prevalence was more like that of ge­
netic characters than of freshwater age. Reasonably time­
stable characters are essential if better baseline coverage
of stocks is to be economically feasible.

A dendrogram based on the composite four charac­
ters was used to delineate the baseline stocks into 13
groups similar in their characters. All 13 similarity groups
are represented in the two major dendrogram branches:
the low parasite-prevalence branch and the high para­
site-prevalence branch. Prior knowledge of magnitudes
of Alaskan and Canadian sockeye salmon stocks, their
migration routes, and their estimated contributions to
NBA fisheries based on tagging studies of 1982 and
1983 demonstrated that low parasite-prevalence stocks
occurring at Noyes Island and Sumner Strait were mainly
of Canadian origin. However, high parasite-prevalence
stocks could have been of Canadian or Alaskan origin.

Estimated stock compositions at Noyes Island in 1986
and Sumner Strait in 1987 were disparate, as expected
from previous scale analyses and tagging studies. Differ­
ences in stock composition were most evident from the
parasite. The percentage of fish parasitized in weekly
samples at Noyes Island ranged from 13 to 34%, and at
Sumner Strait, from 65 to 78%. Maximum-likelihood
estimates of weekly percentage of Noyes Island catches
from low parasite-prevalence stock groups ranged from
78 to 92%, and at Sumner Strait, from 24 to 50%.
Estimates of percentages from low parasite-prevalence
stock groups represented reasonable minimal estimates
ofCanadian contributions if low parasite-prevalence north-
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ern Southeast Alaskan stocks were rare in NBA fisheries in
1986 and 1987, as in the tagging years of 1982 and 1983.

Numerical studies were conducted in which the per­
centages of the 13 similarity groups in catch samples
from Noyes Island and Sumner Strait were altered by
adding random samples of individuals drawn from the
baseline stocks. A regression analysis of the estimated
changes on the induced changes for the eight weekly
samples ofeither Noyes Island or Sumner Strait showed
that the maximum-likelihood method was able to rec­
ognize the alteration of the samples. With perfectly
time-stable characters, the composition changes were
fairly accurately, if imprecisely described.

Numerical studies detected lack of fit of the mixture
model to samples of the baseline stocks and catches at
both Noyes Island and Sumner Strait. Probably changes
in relative frequencies of characters between sampling
catches and stocks were largely responsible. Freshwater
age appeared responsible for much of the lack offit of the
mixture model to catch and baseline samples, although
other characters also likely contributed to the lack of fit.

Two reassessments ofstock composition at Noyes Island
and Sumner Strait were performed to accommodate the
changes in baseline characters. First, both stock composi­
tion and parameters describing baseline stock characteris­
tics were estimated by the unconditional maximum-likeli­
hood method. Differences between conditional and un­
conditional maximum-likelihood stock composition esti­
mates for any of the 13 similarity groups were less than 2%
in any week at Noyes Island and less than 4% in any week
at Sumner Strait. Second, conditional maximum-likeli­
hood estimates, based on only three characters (freshwa­
ter age was omitted), showed minor differences in esti­
mated percentages of combined high or low parasite­
prevalence stock groups and, hence, in the proposed
minimum estimates of Canadian stock contributions.

Estimates ofAlaskan contributions to the catches based
on scales were shown to be too high throughout most of
the season at both Noyes Island and Sumner Strait unless
the parasite prevalence observed in catch samples at both
fisheries was not representative of that of the commercial
catches or migrations were radically different from those
of tagging years. Greater confusion between Alaskan and
coastal Canadian salmon scales was expected than be­
tween Alaskan and noncoastal Canadian scales, but direct
evidence ofsuch error was not found. Rather, many salmon
from low parasite-prevalence stocks ofCanada (the largest
of which were noncoastal) were apparently misc1assified
as Alaskan stocks when scales were used.

Conclusion

Stock composition of sockeye salmon in two NBA fish­
eries was assessed with good precision from the four

characters studied, if stock detail no finer than that
defined by low and high parasite-prevalence branches
was required. However, sampling error was generally
much larger for some subgroups within these branches.
Moreover, contributions of some stock groups were
misidentified, and this confusion was likely among simi­
lar stock groups within the branches. Since this study
began, the baseline has grown both in number ofstocks
and characters. Many more polymorphic loci that show
promise in resolving mixed-stock composition of sock­
eye salmon in NBA fisheries are now available for the
baseline stocks: PEPC* and LDH-Bl* (Utter et aI.4);
sIDHP-l*, SIDHP-2*, and sAAT-l,2* (Wishard3); ALAT*
and sMDH-Bl,2* (Grant et aI., 1980); SAAT-3* (Wood
et aI., 1987a); LDH-B2* (Hodgins et aI., 1969); and
mAAT-l* and ESTD* (Guthrie et aI.7). Feasibility of a
higher resolution of stock contributions by addition of
these genetic characters to the baseline will be exam­
ined in future studies.
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