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Analysis of Intermingling with an Application to Ecological

Study of Fish Populations

Yoshio Fukuda

This study is concerned with a method of analysis of intermingling, essential for
ecological study of fish populations, by means of characteristics of which frequency
distributions are more or less overlapped among the component populations considered. And
the present status of research on intermingling of Asian and North American salmon on
the high seas is discussed and evaluated from a methodological point of view.

First of all are discussed criteria for selection of characteristics. Precision of the
estimated rate of intermingling, as one of them, depends not only on degree of overlap but
on symmetry of overlap and the rate of intermingling itself, that is, there is no character
best in precision for any situation. More essential criterion is estimability of statistically
definite rate of intermingling : the numbszr of classes of the character bz not less than the
number of the component populations. When this condition ié satisfied, the best estimates
are provided by method of maximum likelihood, and mechanically by method of scoring. In
order statistically to check the model, it is further necessary for the number of classés to
be more than the number of the component populations.

Otherwise, when the definite estimation is impossible, very often as it is encountered
in ecological study, it is important to evaluate the possibly maximum and minimum rates
of intermingling to make a step farther in research. The method of evaluation is presented
with application to intermingling of sockeye salmon of Asian and North American origin,
of which the present research is cons dered to be far away from providing any definite

estimate of the rate of intermingling.
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