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Nutritional conditions of Japanese sardine larvae
in the Kuroshio and its adjacent waters
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Abstract

By means of regression analyses based on the relationships between standard length (SL) to
daily age and fish dry weight to SL, and condition factor analyses, the nutritional condition of
Japanese sardine larvae were compared among specimens collected in different areas off the
Pacific coast of the middle section of Honshu, main island of Japan, on March 4-6, 1986 and March
8-18, 1987. The sampling areas were categorized into three areas, i.e. coastal area within the
continental shelf along Honshu, Kuroshio axis area defined as an area where the maximum current
velocity exceeds 1.1-2 knots, and offshore area of the opposite side of the Kuroshio axis to the
coastal area. Models were analyzed for accuracy by the minimum AIC (Akaike Information
Criterion) method, and the SL-daily age relationship showed an exponential regressional pattern
where SL at the same daily age is significantly lower in the offshore area than in the coastal area.
The dry weight-SL relationship was linear, and the larvae from the offshore area showed a lighter
dry weight than those of the coastal and Kuroshio axis areas for the same SL. No difference was
observed between the coastal and axis areas. For small larvae less than 11 mm in SL, the mean
condition factor of the coastal area specimens was significantly lower than those of the other two
areas (p<0.01), but no difference was observed between the axis and offshore areas. For large
larvae of more than 11 mm in SL, a significant difference was observed only between specimens
from coastal and offshore areas (p<0.01), suggesting that locational differences in the nutritional
condition of sardine larvae decreases as they grow. These results show the existence of
differences in nutritional condition of Japanese sardine larvae, especially for smaller larvae just
after first feeding, from coastal areas to offshore areas on the opposite side of the Kuroshio to the
coast.
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Fig.1. Sampling locality. Closed circles, coastal area ; open circles, Kuroshio axis area ; closed
square, offshore area on opposite side of the Kuroshio. Arrows indicate the Kuroshio axis

defined by GEK obhservation.
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SL=4.44exp(0.094D)

Table1. Fit of SL-daily age models in the coastal
and Kuroshio axis areas March 4-6, 1986.
E. and L. in the “Regression formula”
colum signifies exponential and linear

regressions, respectively.

Locational Regression
Models difference formula AIC
M1-3 Different* E. 328.7
Mi1-1 Different L. 334.0
Mi-2 Identical** L. 342.5
Mi-4 Identical E. 3455

*: Assumption of a locational difference between
the two areas. _
**: Assumption of locational equivalence.
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Fig. 2. Minimum AIC model of the relationship between standard length (SL) and daily age of
Japanese sardine larvae collected in the coastal and Kuroshio axis areas.
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Table 2. Comparison oef different areas of the Kuroshio region in surface environmental
factors and mean condition factor of Japanese sardine larvae March 8-18, 1987.

Area C(;arl:;al Kuroshio axis area Ofgsr}:;re

Lat. (N) 3457 34°30’ 34°30/ 34107 34°10° 32715
Long. (E) 139°51" 13914’ 189°03° 139°02' 138°517 139°45"
Temp. ) 14.0 17.0 17.1 17.9 - 18.1 18.9
Salinity 34.71 34.79 34.81 34.84 34.35 34.85
Clh. a (mg/1) 0.25 0.10 0.20 0.29 0.08 0.08
Nauplius (ind./1) 10 6 P 14 0

<11 mm SL 2.75%+1.08 1.75+0.75 1.66+0.45
CF mean .

211 mm SL 2.00%0.55 1.98+0.97 1.60%0.51
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Table 3. Fit of SL-dry weight models in the three
outline areas March 8-18, 1987. Circles
in the area colum indicate egivqgalent SL~
dry weight relationships. E. and L. in
the regression colum signifies
exponential and linear regressions,
respectively.

Models | AR Remession g
M2- 4 O 0O L. —322.1
M2- 1 L. —320.1
M2- 6 E. —302.9
M2- 9 O O E. —297.2
M2~ 2 O 0O L. —278.1
M2- 7 O O E. —270.7
M2- 5 O O 0 L. —266.7
M2- 3 O O L. —265.1
M2-10 O O O E. —248.2
M2- 8 O O E. —247.0

*: 1, coastal area; 2, Kuroshio axis area; 3,

offshore area on the opposite side of the Kuro-
shio axis (Fig. 1b)
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Fig. 3. Minimum AIC model of the relationship between dry body weight and standard length
(SL) of Japanese sardine larvae collected in the coastal, Kuroshio axis and the more

offshore areas.
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Fig. 4. Comparison of SL-condition factor relationships of Japanese sardine larvae collected in
three different areas; coastal, Kuroshio axis areas and the offshore areas on the opposite
side of the Kuroshio axis. Kuroshio axis areas divided into northern and southern parts.
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