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Effects of Water Temperature and Photoperiod on Maturation in the Ise Bay
Population of Japanese Sand Lance Ammodytes personatus

Hirokatsu Yamapa® and Masahiro Kuno'

Japanese sand lance Ammodytes personatus collected in Ise Bay were reared under various temperature and photope-
riod regimes in a laboratory, and their gonadal maturity was examined. The degree of gonadal maturation was judged
by gonadosomatic index (GSI), oocyte diameter and gonadal histology in females, and GSI in males. The gonadal mat-
uration developed during the estivation period. Triggered by a drop in water temperature to 20°C, the onset of vitelloge-
nesis occurred regardless of photoperiod. The progress of vitellogenesis was most rapid at 14°C. Shift from the comple-
tion of vitellogenesis to the maturation stage was rapid at 11°C, but was inhibited above 11°C. Just as the onset of vitel-
logenesis, a drop in water temperature to 20°C triggered the onset of spermatogenesis. In the process of spermatogene-
sis thereafter, however, the effect of water temperature did not appear clearly as shown in the vitellogenesis. These re-
sults suggest that female and male differ from each other in regulatory mechanisms of reproductive cycle. Under the
same water temperature condition, it seems that male arrive at the maturation stage faster than female by more than two
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Figure 1. Schematic drawing of the estivation bed used in the
rearing experiment. a, 2 ton-tank; b, plastic container; c,
vinyl chloride pipe (¢=25mm); d, sand (particle size=1-2
mmy); e, air stone; f, air tube; g, net (mesh size=0.5 mm), h,
water absorptive ports.
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Figure 2. Ovaries of Japanese sand lance (hematoxylin and eosin stain). Bars represent 100 ym for a and b, and
300 pm for ¢, d, e, and f. a: immature stage (stage I). PN, oocyte at the peri-nucleolus stage. YV, oocyte at the yolk
vesicle stage, b: primary yolk stage (stage II), ¢: secondary yolk stage (stage IIT). PN, oocyte at the peri-nucleolus
stage. SY, oocyte at the secondary yolk stage, d: tertiary yolk stage (stage IV). PN, oocyte at the peri-nucleolus
stage. TY, oocyte at the tertiary yolk stage, e: migratory nucleus stage (stage V). N, nucleus, f: mature stage (stage

V).
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Figure 3. Changes in GSI of female Japanese sand lance under
various temperature and photoperiod regimes. At 22°C with
natural photoperiod, the water temperature was dropped at a
rate of 1°C per day from December 15 to 17, and was kept
constant at 20°C thereafter. Solid circles and bars represent
mean and standard deviation, respectively.
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Figure 4. Changes in oocyte diameter of female Japanese sand
lance under various temperature and photoperiod regimes. At
22°C with natural photoperiod, the water temperature was
dropped at a rate of 1°C per day from December 15 to 17,
and was kept constant at 20°C thereafter. Solid circles and
bars represent mean and standard deviation, respectively.
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Figure 5. Changes in frequency distributions of ovary maturity stage of female Japanese sand lance under various
temperature and photoperiod regimes. At 22 °C with natural photoperiod, the water temperature was dropped at a
rate of 1°C per day from December 15 to 17, and was kept constant at 20°C thereafter. Ovarian maturity stages

(I-V) are shown in Fig. 2.
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Changes in GSI of male Japanese sand lance under
various temperature and photoperiod regimes. At 22°C with
natural photoperiod, the water temperature was dropped at a
rate of 1°C per day from December 15 to 17, and was kept

20°C thereafter.
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