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Interannual variation of the catch of sardine (Sardinops melanostictus)
larvae and that of anchovy (Engraulis japonica) larvae in Aichi Prefecture

NakaMuURA Motohiko®

Abstract

In order to clarify the characteristics of the interannual variations in the catch of sardine and
anchovy larvae in Aichi Prefecture, the time series of the third root of catch (C**) in each month
from 1950to 1996 were analyzed using several statistical method.

The periods of the long term change of C'? except for the anchovy in June and December were
estimated to be 36.4~50.5years. In addition, about 9 years, 5.0~5.5 years, 4 years, 2 vears were es-
timated as dominant periods of the shorter term fluctuation of C*. The long term changes
and about § years periodic fluctuations in the catch of sardine and anchovy larvae had 180°
phase difference between their main fishing seasons,

The Jong term changes seemed to be affected by a global climate change, and about 9 vears pe-
riodic fluctuations seemed to be affected by a variation of the Kuroshio path off Enshu-nada, It
was suggested that the sardine and anchovy population fluctuate in abundance affected by the
global climate and cceanic change with several time scale or interspecies competition, and the
180° phase difference of fluctuations indicate that they are in positions opposite to each other
with regards to the climate and oceanic changes.
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linear least sgquares method using equation (1),
Estimated values of T in eq, {1} and values of variance
of ¥ were described in Fig.l.
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Fig.3 Time series of the fluctuation of R(7<) with a pe-

riod of over 7 years. R(7<) was the weighted run-
ning mean of YR (R(Ty=T)). R{(T;=7) was
calculated using the weights (w' (1)) caluculated by
eq. (2) and (3) with t=-T~7 and T 0 =7. Values of
variance of R(7<) were described in Fig.3.
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Fig.4 Time series of the fluctuation of R(5-7) with a pe-

riod of 5 to 7 years. R(5-T) was the remainder sub-
tracted R(T,=T) from R{T.=5) . R(T,=5) was
calculated using the weights caluculated by eq. (2}
and (3) with t'=-5~5 and T, =5. Values of variance
of R(5-T) were described in Fig.4.
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Table 1 Coefficients of correlation between each Y in Figl (a), R(7<) in Fig.3 (b), R(5-T) in Figd (c), R(3-H) in Figh

{d),and R(<(3) in Fig.6 (e).

(a) _
species sardine anchovy
maor;cih Apr, May Jun, Jul, Aug, Sep, Oct, Nov, Dec,
sarding - -0.91 -0.75% 0.74 * 0.90 * 0.84 % 0.92 * 0.86 = 0.74 % 0.35
anchovy  Apr. -0.91 * - 065* -090%* -1L00%=  -0.71=  -0.86*  -0F4% -083% -022
May -0.75 * 0.65* - -0.31 -0.62 * -0.80 = ~0.76 * -0.93 % ~0.60 -0.20
Jun. 0.74 * -0.90 % -0.31 - 0.91 * 0.58 = 0.77 * 0.51 0.58 = -0.04
Jul. 0.90* -1.00 = -0.62* 0.91 * - 0.70= 0.86 = 0.73 % 0.82 = 0.20
Aug. 0.84 % -0.71= -0.80* 0.68* 0.70% - 0.96 = 0.96 * 0.35 -0.07
Sep. 0.92 * -0.86 % -0.76 % 0.77 * 0.86 * 0.96 = - 0.93 = 0.52 -0.02
Oct. 0.86* -0.714 % -0.93 = 0.01 0.73 % 0.96 = 0.93 = - 0.51 0.06
Nov. 0.74 % -0.83 = -0.60 * 0.58 = 0.82 = 0.35 0.62 0.51 - 0.62 *
Dec. 0.35 -0.22 -0.20 -0.04 0.20 -0.07 -0.02 0.06 (.62 * -
* significant at p=0.001
(b}
species sardine anchovy
mz:)nndth Apr. May Jun. Jul, Aug. Sep. Oct. Nov. Dec,
sardine - 0.59 * ~0.79 % -0.87 = -0.66 % 0.46 -0.22 -0.19 -0.25 0.23
anchovy  Apr, 0.59 * - -0.49 -0.59*%  -0.56= 0.49 -0.12 -0.35 -0.50 -0.14
May -0.79 % -0.49 - 0.83 = 0.19 -0.42 0.10 -0.09 -0.09 .20
Jun, -0.87 -0.59 = .63 = - 0.71* -0.24 0.23 0.12 0.24 ~0.04
Jul. -0.66 * -0.56 0.19 0.71 % - -0.18 0.27 0.26 0.45 -0.07
Aug. 0.46 0.49 -0.42 -0.24 -0.18 - 0.13 -0.20 -0.15 0.45
Sep. -0.22 -0.12 0.10 0.23 0.27 0.13 - 0.50 0.34 0.41
Oct, -0.19 -0.35 -0.09 0.12 0.26 -0.20 0.50 - 0.90 * 0.38
Nov, -0.25 -0.50 -0.09 0.24 0.45 -0.15 0.34 0.90* - 051
Dec. 0.23 -0.14 -0.20 -0.04 -0.07 0.45 0.41 0.38 0.51 -

# significant at p=0,001



(e)
species sardine anchovy
mir;ﬁh Apr. May Jun. Jul. Aug, Sep. Oct. Nov. Dec.
sardine - -0.09 -0.06 -0.00 -0.23 -0.31 0.01 -0.35 -0.37 -0.27
anchovy  Apr. -0.09 - 0.46 0.04 -0.65 * -0.19 -0.02 -0.47 -088*%  -0.48
May  -0.06 0.46 = 0.34 -0.18 0.01 0.34 -0.27 -0.34 -0.23
Jun, ~0.00 0.04 0.34 — -0.29 ~0.56 * 0.28 -0.44 -0.49 -0.43
Jul, ~0,23 -0.65%  -0.18 -0.29 — 0.77 % 0.35 0.63 * 0.68 * 0.44
Aug.  -031 -0.19 0.01 —0.56 = 0.77 - 0.17 0.55 * 0.55 * 0.33
Sep. 0.01 -0.02 0.34 0.28 0.35 0.17 - 0.22 0.09 -0.07
QOct. -0.35 -0.47 -0.27 -0.44 0.63 = 0.55 = 0.22 - 0.54 = 0.47
Nov.  -0.37 -0.58*%  -0.34 -0.49 0.88 = 0.55* 0.09 0.94 = - 0.70 =
Dec. -0.07 -0.48 -0.23 ~0.43 0.44 0.33 -0.07 0417 0.70 = -
* significant at p=0.001
(d)
species sardine anchovy
maollldth Apr. May Jun, Jul, Aug, Sep. Oct, Nov. Dec.
sardine - 0.07 -0.01 -0.51 0.00 -0.46 0.52 0.06 0.04 0.09
anchovy  Apr. 0.07 - 0.17 -0.26 -0.38 0.43 0.02 0.02 -0.37 -0.06
May  -001 0.17 - 0.09 -0.30 0.21 -0.13 -0.26 0.32 0.15
Jun. -0.51 -0.26 0.09 — 0.15 0.10 -0.24 -0.08 0.27 0.37
Jul. 0.00 -0.38 ~0.30 0.15 - -0.28 -0.10 0.17 0.12 0.02
Aug.  -0.46 0.43 0.27 0.10 -0.28 - -0.10 0.03 0.24 0.17
Sep. 0.52 0.02 -0.13 -0.24 -0.10 -0.10 - 0.47 0.11 -0.02
Oct. 0.06 0.02 ~0.26 -0.08 0.17 0.03 0.47 - 0.26 -0.45
Nov. 0.04 -0.37 0.32 0.27 0.12 0.24 0.11 0.26 - 0.42
Dec. 0.09 -0.06 0.15 0.37 0.02 0.17 ~0.02 -0.45 0.42 -
* significant at p=0.001
(e
Sp;r?ciles sardine anchovy
month Apr, May Jun, Jul. Aug. Sep. Oct. Nov., Dec.
sardine - 0.29 0.50 -0.13 -0.36 -0.25 0.50 .15 0.54 % 0.33
anchovy  Apr. 0.29 — 0.45 0.01 -0.16 -0.22 -0.19 0.32 0.53 * 0.71 =
May 0.50 0.45 - 0.50 -0.12 -0.08 0.02 -0.27 0.44 0.43
Jun. -0.13 0.01 0.50 - 0.48 0.41 -0.08 -0.46 0.03 0.09
Jul, -0.36 -0.16 -0.12 0.48 - 0.33 -0.27 -0.19 -0.35 -0.23
Aug.  -0.25 -0.22 -0.08 0.41 0.33 - 0.21 -0.34 0.05 0.11
Sep. 0.50 -0.19 0.02 -0.08 -0.27 0.21 - 0.15 0.41 0.10
Oct, 0.15 .32 -0.27 -0.46 -0.19 -0.34 0.15 - 0.49 0.35
Nov, 0.54 0.53 * 0.44 0.03 -0.35 0.06 0.41 0.49 - 0.7 =
Dec, 0.33 0.71% 0.43 0.09 -0.23 0 0.10 0.39 0.79* -

* significant at p=0.001
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