ABEWENIE 69(2)  99-106, 2005

=

Bull. Jpn. Soc. Fish. Ocecanogr.

FREBL LUBIMEMNHENDHZVFAT LI T ADRKEE
YA 7K FERBOBEREEORER

P, P,

B

Relationship between Anchovy (Engraulis japonicus) Larval Recruitment
in Ise Bay and the western Enshu-Nada, and Reproduction of Sardine
(Sardinops melanostictus) along the Pacific Coast of Japan

Motohiko NakamUra'!, Masashi UcHivama® and Shigeo FUNAKOSHI®

We studied the relationship between anchovy (Engraulis japonicus) larval recruitment in Ise Bay and the western
Enshu-Nada, and reproduction of sardine (Sardinops melanostictus) along the Pacific coast of Japan using fishery catch
and egg abundance data. The anchovy larvae catch in spring increased as the stock size for immature sardine decreased.
Conversely, the anchovy larvae catch in autumn increased, when the stock size for immature sardine in the following
year increased. Using spawner-recruit models, we calculated the index of the environmental conditions which affect an-
chovy larval recruitment and the index of the environmental conditions which affect sardine reproduction. In the results,
a positive correlation was found for the relationship between the environmental condition index for anchovy larval re-
cruitment in autumn and that for sardine reproduction in the following year (n=27, r=0.581, p<<0.01). This fact shows
that the conditions in the sardine spawning and larval nursery grounds off the south coast of Japan affect not only sar-

dine reproduction but also anchovy reproduction in autumn.
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Figure 1. Sardine and anchovy spawning grounds, and studied
area. The shaded area in the left figure indicates the fishing
grounds of anchovy larvae off Aichi prefecture.
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Figure 2. Annual fluctuations in recruits of immature sardine

and larval anchovy. (a): The anchovy larvae catch in Ise Bay
and the western Enshu-Nada in spring (April-June). (b):
Summer (July—September). (c¢): Autumn (October—Decem-
ber). (d): The stock size index for the wintering immature
sardine off the Joban-Boso areas in December—April. The
cubic root of each value was plotted.
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Figure 3. Fluctuations in log,,k, which was calculated
from the monthly catch of anchovy larvae in Ise Bay
and the western Enshu-Nada, as an index of the envi-
ronmental conditions which affect anchovy larval re-
cruitment in Ise Bay and the western Enshu-Nada.
Thick lines indicate running mean for five years.

o

indicate interpolated value. Thick lines indicate running mean for three
months.
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Figure 5. Spectral density on the time series of log,,kt for an-
chovy larval recruitment (in figure 4).
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Figure 6. Correlation coefficients among log,,k, for anchovy
larval recruitment in 12 months. Correlation coefficient over
0.34 was significant at 5% level (n=34).
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Figure 7. A fluctuation in log,,k, which was calculated from
the stock size index for the wintering immature sardine, as an
index of the environmental conditions which affect sardine
reproduction. A thick line indicates running mean for five
years.
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Table 1. Correlation coefficients between log, 4, for anchovy
larval recruitment in each month and that for sardine repro-
duction. n=27.

Year Month r P

Preceding Year Jan. —0.043 0.838
Feb. 0.040 0.841
Mar. 0.113 0.575
Apr. 0.141 0.483
May —0.148 0.461
Jun. —0.061 0.763
Jul. =0.169 0.400
Aug. 0.093 0.643
Sep. 0.170 0.397
Oct. 0.471 0.0132
Nov. 0473 0.0128
Dec. 0.545 0.00328

That Year Jan. 0.480 0.0113
Feb. 0.262 0.188
Mar. —0.037 0.853
Apr. —0.220 0.270
May —0.224 0.261
Jun. ~0.156 0.436
Jul. 0.127 0.528
Aug. —-0.315 0.109
Sep. —0.154 0.444
Oct. 0.110 0.585
Nov. 0.043 0.833
Dec. -0.156 0.438
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Figure 8. Comparison of fluctuation between log,,k, for an-
chovy larval recruitment and that for sardine reproduction.
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