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Growth in larval and juvenile Japanese sand lance Ammodytes personatus in
eastern Seto Inland Sea determined by daily growth increments in otoliths

Takayuki KusakaBe'?, Hiroaki Om1', and Mami SAITO?

In order to improve the accuracy of growth rates prediction in larval and juvenile Japanese sand lance Ammodytes per-
sonatus, growth analysis in body length using otolith microstructure was carried out. Because the widths of the rings
near the center of otoliths are very narrow, we used a scanning electron microscope together with a biological micro-
scope. In laboratory reared larvae, growth trajectories of body length back-calculated by the biological intercept method
corresponded with those measured directly by periodical sampling. This result supports that application of this method
to the growth trajectories of natural A. personatus is adequate. Upon application of the method to the fish caught by
commercial boat seine fishery on the opening days of fishing seasons in 1997, 2000, 2001, and 2004, the growth in
early life history of the A. personatus showed logistic-like trajectories. There was a strong correlation between growth
rate at the 37th day after hatching (0.64-0.88 mm day ') and mid-layer water temperature in Osaka Bay during early-
February. Hatching dates estimated by counting otolith daily growth increments agreed with those estimated by field in-

vestigations on mature adult fish in each year.
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Figure 1. Maps showing the study area. HA, OS, and KI means Harima Nada Sea, Osaka Bay, and Kii Channel,
respectively. The solid circle indicates “Shikanose” sand bank where the mature fish for artificial insemination

were caught.
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Figure 2. Frequency distributions in body length of 4. person-
atus caught by commercial boat seine fishery on the opening
days of fishing seasons in 1997, 2000, 2001, and 2004. Solid
circles and horizontal bars indicate means and standard devi-
ations of body length of samples for otolith microstructure
investigation.

Table 1. Sampling dates and size data of the specimens of nat-
ural fish used for otolith microstructure investigation.

Feb. 24, Feb.28, Mar. 6, Mar. 1,

Sampling date 1997 2000 2001 2004
Number of fish
investigated 21 29 20 27
Mean of BL *! 308 298 278 310
SD of BL ** 191 125 068  0.69

*I Mean of Body length (mm)
*2 Standard deviation of Body length (mm)
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Figure 3. Allometric relationship between the maximum otolith
radius and body length in reared 4. personatus.
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Figure 4. Growth trajectories in body length of reared 4. per-
sonatus. Solid circles and thick vertical lines indicate means
and standard deviations of body length measured by periodi-
cal sampling and direct measurement method, and solid
squares and thin vertical lines indicate those calculated by the
biological intercept method, respectively.
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Figure 5. Distributions of hatching dates in 4. personatus

caught by commercial boat seine fishery on the opening days
of fishing seasons in 1997, 2000, 2001, and 2004.
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Figure 6. Back-calculated body length and fitted growth curves
in natural 4. personatus in 1997, 2000, 2001, and 2004. The
solid circles indicate the body length back-calculated by the
biological intercept method and solid lines indicate fitted
Richards’ growth curves, respectively.
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Table 2. Fitted parameters of Richards’ model
{L,=L_/(14+re M=)\ into the specimens of natural fish in

each year.
Year N L. k(X103 ¢ r R?
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2004 27 64.63 4652 5273 09290  0.96
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Figure 7. Relationships between the average water temperature
at 5m (a) and 10 m (b) depth in early February in Osaka Bay
and growth rate at the 37th day after hatching.
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