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One-dimensional Model of the Transport and Survival
of Japanese Sardine Eggs and Larvae
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Abstract
We propose a simple one-dimensional model for examining egg and larval survival
of Japanese sardine south of Japan. The model includes the loss of eggs and larvae
due to natural mortality and transports to off-shore by north-west wind. The results

are followings;

1. There is a good relationship between survival rates calculated by the one-
dimensional and two-dimensional model. Consequently,we can make good use of the
one-dimensional model for the prediction of the strengths of sardine larval catches.
2. The short-period variation in the Kuroshio axis and the natural mortality in the
narrow frontal region of the Kuroshio do not significantly affecton the survival rates.
3. The mean mortality rate of sardine eggs and larvae in the coastal and the Kuro-
shio frontal regions in the first 20 days is estimated to be 0. 154! approximately.
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Table 1. Description of the cases for the model
runs. g is the eddy diffusivity coefficient
and a is the mortality rate of the sardine
eggs and larvae.

a(d™")
Case k(cm?s™!)
Coast Front Off-shore
1 10° 0 0 0 (t<20day)
0 0 o (1=20day)
2 108 0.01 0.01 0.1 .
3 10° 0.01 0.01 0.1
4 107 0.01 0.01 0.1
5 - 108 0.01 0 0.1
6 108 0 0.01 0.1
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Fig. 2. Yearly variations of the survival
rates calculated by observation, one-dime-
nsional model (casel) and two-dimensio-
nal model.
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Fig. 3 a. Initial distribution of eggs and la-
rvae. Shaded part indicates the Kuroshio
frontal region.
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Fig. 3b. Distribution of eggs and larvae at

10d and 20d after the beginning of the cal-
culation.
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Fig. 4. Yearly variations of the survival
rates simulated by case2, 8 and 4. The
numbers in the figure correspond to the
case numbers.
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Fig. 5. Yearly variations of the survival
rates simulated by case3, 5 and 6. The
numbers in the figure correspond to’ the
case numbers.
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Fig. 6. Interannual variations of east-west components
of wind at a level of 850mb winter during 1956-1988.
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