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Nutritional Condition and Reproductive Potential of Sand Lance
Ammodytes personatus in Ise Bay

Hirokatsu YaMADA™', Akifumi NiSHIMURA®, Yasushi TsuCHIHASHI* and Masahiro Kuno!

Effects of nutritional condition before estivation on the reproductive potential of the Japanese sand lance Ammodytes
personatus in Ise Bay, central Japan, were investigated by rearing experiments. Adult males and females did not mature
when the condition factor was smaller than 4.2 before estivation. Above this critical condition factor, limitation of food
supply diminished female fecundity, but did not affect the size of matured eggs. The body length and feeding capability
of hatched larvae were not different between the two feeding regimes for parent fish, satiated feeding and 20% of sati-
ated feeding. The Japanese sand lance in Ise Bay seemed to have following regulatory mechanisms of reproductive po-
tential: (1) Reduce fecundity so as to maintain egg quality when food is not sufficient. (2) Stop maturation in order to
survive through estivation when food is less than the critical level (4.2 in condition factor).
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Standard length (SL), body weight (BW) and condition factor (CF) at the beginning of estivation of Japan-

. Feeding Initial Beginning of estivation
Experiment level
SL (cm) BW (g) CF SL (cm) BW (g) CF
A Satiated™! 4.7x04  0.33%0.15 3.0=0.7 7.8%0.9 2.43+0.88 4.8+0.4
B 50% satiated 4.7+x04  0.33x0.15 3.0=0.7 6.8+0.6 1.48+0.37 4503
C 25% satiated 4704  0.33%0.15 3.0+0.7 6.0+0.5 0.98+0.27 4.5%0.3
D Satiated*? 7.1x0.5 1.34x0.37 37203 10.2£0.8 5.67*+1.38 5304
E 10% satiated 7.120.5 1.34x0.37 37203 7.3%0.5 1.4120.26 3.620.2

*14-6% of body weight per day.

*13_4% of body weight per day.
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in Japanese sand lance reared at different feeding levels until
the beginning of estivation in experiment I. A: satiated feed-
ing in 1992, B: 50% of satiated feeding in 1992, C: 25% of
satiated feeding in 1992, D: satiated feeding in 1993, E: 10%
of satiated feeding in 1993. Values indicate the mean=*stan-
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Table 2. Comparison of daily reduction of condition factor (CF) during estivation in experiment I.
CF
. Water
Feedin Elapsed Daily t
Experiment & August October P reduction empf: rature
level days . O
in CF (%) Mean=SD
n  Mean=SD n Mean*=SD (MeanSD)
A Satiated™! 20 4.1x02% 20 3.8x0.4™ 62 0.12 23.4+1.7
D Satiated™? 50 4.3%0.3% 50 4.0+0.2%¢ 54 0.13 224x14
*14-6% of body weight per day. *23-4% of body weight per day. *320th August. **21th October. * 11th August. *®4th October.
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Figure 1. Changes in GSI (=gonad weight/body weightx100) Figure 2. Frequency distribution of GSI of female Japanese

sand lance in early January (Experiment I). A: satiated feed-
ing in 1992, D: satiated feeding in 1993, B: 50% of satiated
feeding in 1992, C: 25% of satiated feeding in 1992, E: 10%
of satiated feeding in 1993. Three ranges of GSI (a, b, ¢) in-
dicate the maturity stage of secondary yolk stage, tertiary
yolk stage and mature stage, respectively (Yamada and Kuno,
1999).
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Table 3. Standard length (SL), body weight (BW) and condition factor (CF) at the beginning of estivation of Japan-
ese sand lance in experiment II. Values indicate the meanzstandard deviation.

. Feeding Initial Beginning of estivation
Experiment level
SL (cm) BW (g) CF SL (cm) BW (g) CF
F Satiated™! 6.70.5 1.17£0.27 3.8+0.3 9.5%0.8 4.35*+1.20 5.0%04
G 20% satiated™? 6.7+0.5 1.17+£0.27 3.8%0.3 74%0.5 1.74x0.39 43+04

*! About 4% of body weight per day.  *21-2% of body weight per day.
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R periment II. F: satiated feeding, G: 20% of satiated feeding.
f=0.3474 - SL** (R?=0.903, N=88) Values indicate the mean*standard deviation.
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Table 4. Comparison of egg diameter of Japanese sand lance reared at different feeding levels until the beginning of
estivation in experiment II. Values indicate the mean=*standard deviation.

Females used for artificial insemination

Experiment Feeding di o
XP level . SL BW Gl Fertilization lameter
(cm) (g) rate (%) (mm)
F Satiated™®! 18 9.9+0.7 4.22+0.95 43425 92.3::4.0 0.91£0.03
G 20% satiated™*? 18 7.5+0.4 1.51x£0.27 35747 94.8+2.4 0.90%=0.02

*! About 4% of body weight per day.

Table 5. Comparison of standard length (SL) of Japanese sand
lance larvae from two egg lots laid by adults reared at differ-
ent feeding levels until the beginning of estivation in experi-

ment I1.

SL of larvae (mm)

. Feeding Just after 2 days after
Experiment . .

level hatching hatching
n Mean®=SD n Mean*=SD
F Satiated™! 100 44x0.1 30 5.0x02
G 20% satiated® 100 4.5=0.1 30 5.1%0.2

#! About 4% of body weight per day. ** 1-2% of body weight per day.
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*21-2% of body weight per day.
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Figure 5. Changes in feeding incidence in Japanese sand lance
larvae from two egg lots laid by adults reared at different
feeding levels until the beginning of estivation in experiment
II. Feeding incidence is expressed as % in number of larvae
with food in the gut of total larvae.
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Figure 6. Frequency distributions of condition factor at the be-
ginning of estivation of Japanese sand lance in experiment I.
B and C: 50% and 25% of satiated feeding in 1992, E: 10%
of satiated feeding in 1993. A dotted line shows 4.2 in condi-
tion factor.
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