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Dependence of Catch Fluctuation on Its Level

Motohiko NaAKAMURA', Masahiro UENOG?

We studied the dependence of catch fluctuation on its level using annual catch data of the Japanese sardine (Sardinops
melanostictus) and determined a transformation which could reduce the dependence. Although yearly changes of catch
had little bias from 0, absolute value of yearly changes depended on catch except in the 1980s, in which catch levels
were tremendously high and the absolute values slightly decreased. We calculated the mean of the squared value of
yearly change (MSC) and the mean of catch (MC) from the data sets which consisted of five data in increasing order of
catch, and found that the common logarithm of MSC was near ly in proportion to commion logarithm of MC (R*=0.715,

P<<0.001). Therefore, the expectation of the squared value of yearly change could be approximated by a power function
of catch, and a transformation could be derived from a power function. The transformed catch figures were independent

on level of catch with various time scales.
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Figure 1. Variations of sardine catch around Japan. Catch and

weighted running mean of that for 5 years: upper. Residual of
catch from running mean: lower.
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Figure 2. Relation between sardine catch around Japan in year
», C,, and that yearly change, Crp1—C,
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Figure 3. Relations between log,,(MSC) and log,,(MC): (a), between log,,(MSM) and log,,(MC): (b), and between
log,o(MSR) and log,(MC): (c), for sardine catch around Japan. MSC, MSM, MSR and MC were respectivly mean
value of (C,,,—C)’, (M,,,—M,)%, (R ), and C, calculated by the data sets which consisted of five data in
increasing order of C,. Where, M‘. was running mean of C, and R, was residual of catch from running mean.
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Figure 4. Variation of catch: upper, and that of egg production:
lower, for sardine along the Pacific coast of Japan.
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change, E,.,—E,: (b), for sardine along the Pacific coast of Japan.
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Figure 8. Variations of sardine catch around Japan transformed
with the 0.30th power. Transformed catch and weighted run-
ning mean of that for 5 years: upper. Residual of transformed
catch from running mean: lower.
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