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On the Analysis of Chum Salmon Scale Pattern by Use
of Auto-correlation Coefficient

Rihei KawasHIMA and Ken-ichird KyUOsSHIN

Abstract

Chum salmon scale is cycloid. The notable feature of this scale pattern is the
relative approximation of ridges which is formed concentric about the focus. It
is considerded that the approximation of ridges depends upon the rates of scale
growth and ridge formation. In a scale pattern, the ridges are given number
from the focus toward outside of the scale successively on the axis. This is called
the ridge number.

Presuming the ridge number as the biologieal time measure, the variations of
the distance between the successive ridge versus ridge number shall represent the
fluctuation curve. On this fluctuation curve, an attempt for analysing the scale
pattern was made by the use of auto-correlation coefficient and' power spectra in
the present work. i

Scale used in the analysis were collected from four rivers from the coasts of
the Northern Pacific, that is, the Yukon, Skeena, Bolshaya and Amur rivers.

Considering the results in which the correlogram and spectra were calculated
by the above mentioned from these data, the result for Canada-American area
exceedingly differ from that of Asian area in 1959, but the result for the Yukon
river stock is clearly distinguished from that of the other three river stocks in
1960. In the Canada-American ares, it is also recognized that there is considerable
difference between each river stock, and even between year class groups.

As to the expression of correlogram itself, it is considered that a correlogram
is composed of two kinds of component that are random component and periodic
one. Then, it is deduced that the population series of the approximation of ridges
against this correlogram contain those two ecomponents.

Concerning the periodic component which are seen in power specta, the re-
markable difference between each river stock are recognized, but the range of
periods almost coincide with each other, that is to say, the number of ridges be-
tween zones of compact ridges or zones of widely spaced ridges were about 18 to
24, in 1959 and 1960.

It is concluded that the characteristics of scale pattern which are shown in
the results of analysis by the correlogram and power spectra are of use to dis-
tinguish the river stock of chum salmon.
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Fig. 1. A: Scale pattern of chum salmon
B: Central portion of scale showing the standard of distance between ridges
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Fig. 2. Variations of the distance between ridges versus the ridge number
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Fig. 3. Correlogram of the distance between ridges calculated
from the data for the Ukon river in 1959
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Fig. 7. Component of correlogram
A represents the correlogram of the distance between ridges, R;.(k);
B represents random component; C represents periodic component.
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