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Mortal Condition of Sand Lance Ammodytes personatus in Ise Bay during Estivation
Hirokatsu YAMADA and Masahiro KUNO

Mortal condition of Japanese sand lance Ammodytes personatus in Ise Bay during estivation was
studied under laboratory condition. Effects of nutritional condition before estivation on the mortality
of sand lance during estivation were investigated by experiment I. Almost all sand lance could su
rvive when the condition factor was higher than 3.2 before estivation. In the natural estivation grou
nds, sand lance with smaller condition factor than 3.2 at the beginning of estivation was below 1.9%
of the total number of individuals in each year. It suggests that the mortality during estivation du
e to malnutrition would be very low. In experiment II, effects of water temperature on the mortalit
vy during estivation were investigated. Sand lance with low condition factors (3.3 in mean) at the be
ginning of estivation were kept under various temperature during estivation. Then most sand lance c
ould survive in conditions below 25°C. In the natural estivation grounds, the water temperature durin
g estivation has never been over 25°C in the past. It suggests that the mortality during estivation d

ue to high temperature would be very low. Thus there is little effect of external environment on the

mortality of sand lance during estivation.
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Table 1. Standard length(SL), body weight(BW) and condition factor (CF) at the beginning of

estivation of Japanese sand lance in experiment

I. Values indicate the mean =+ standard

deviation.
Feeding Initial Beginning of estivation
Experiment
level SL{(cm) BW (g) CF SL (cm) BW (g) CF
A Satiated” 7.1%£0.5 1.34%+0.37 3.7%+0.3 10.2+0.8 5.67%£1.38 5.3%0.4
B 10% satiated 7.1%+0.5 1.34£0.37 3.7%+0.3 7.3%£0.5 1.41%x0.26 3.6%x0.2
C 2% satiated 7.1%x0.5 1.34%0.37 3.7%=0.3 7.3£0.6 1.05%0.32 2.6%x0.5

* 3-4% of body weight per day.
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Fig. 1. Changes in mortality during estivation in
Japanese sand lance reared at different feeding
levels until the beginning of estivation in
experiment I. A: satiated feeding, B: 10% of
satiated feeding, C: 2% of satiated feeding.
Arrows indicate the beginning of estivation.

2. BEREADIKBENNIE BHEABREI)

HHRBAGA (19964E 7 A 8 H) i1 5 HEDEHE/KE,
2K T21.5+03CTHho7z. ERMBHICBITIZEXD
RE, REBIUIMEZ Table 2 1R Lz, —Ttii#E
BRI X D ERKEOKE, KEOEHHEDES
MELEEZS, WINBAERBEIEDSNRBN o7,
S EEE IR R T3 MW EZ/RL, HEEBRIIC
BT 210% X O EIRBHA I O EmEITEM L Thz,

HIRHIFHIC BT 2 ERDONNWEIRITZ Fig2 127k
77o 23CREKTIIAWIEND <, EBHRFOREANN
ERBH48% LIKWHEZER Lz, 25CRTIE, KRHE
FETERZICBITZ 7 H T~ 8 A LA D ANWIEMHEERED
WCREELDDDRENDTZHDD, T DHDNWIEITD7S
<, EBRIMFOREANNERBIT8%ITEEE S,
—77, 2TCKTRAKIRERET TEED 7 H FAICETO
BRI NNWFEL 7=,

Table 2. Standard length(SL), body weight (BW) and
condition factor (CF) at the beginning of estivation
ol Japanese sand lance in experiment II. Values
indicate the mean =+ standard deviation.

Water

temperature SL BW CF
c) (cm) (g)
23 8.9+0.4 2.35%x0.25 3.3%=0.3
25 8.8+0.4 2.27%0.39 3.3%=0.4
27 9.0+0.4 2.36%x0.38 3.3%=0.2
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Fig. 2. Changes in mortlality during estivation in
Japanese sand lance reared at different water
temperature in experiment II. Arrows indicate
the beginning of estivation,
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Fig. 3. Frequency distributions of condition factor
al the beginning of estivation of Japanese sand
lance in experiment I. B: 10% of satiated
feeding, C: 2% of satiated feeding. A dotted line
shows 3.2 in condition factor.

Table 3. Monthly changes in water temperature in
30m layer at station 1 in observational stations
of Aichi Fisheries Research Institute (Aichi
Fisheries Research Institute, 1981 1998). Station
1 is located at the main estivation grounds of
sand lance population in Ise Bay.

Year Jul. Aug. Sep. Oct. Nov.

1980 21.1 21.5 23.6 21.7 18.7
1981 19.3 22.3 23.8 21.9 18.6
1982 20.6 22.2 24.4 22.9 20.7
1983 21.6 21.6 22.1 22.6 19.9
1984 21.3 23.7 21.3 23.2 19.0
1985 20.0 20.9 23.1 22.5 20.5
1986 18.8 22.0 23.1 21.3 17.5
1987 21.2 22.6 22.8 23.5 21.1
1988 19.9 22.9 21.6 24.1 18.9
1989 22.5 23.5 19.4 19.9 19.1
1990 19.2 21.8 23.1 23.9 20.7
1991 17.6 17.3 24.2 23.8 20.2
1992 20.6 22.2 18.5 24.2 20.0
1993 19.1 20.4 20.2 21.7 18.5
1994 19.7 23.7 23.7 22.7 19.8
1995 19.3 19.1 18.9 22.4 19.7
1996 18.1 22.3 24.0 21.9 17.8
1997 18.1 20.7 24.2 21.4 17.8
Mean 19.9 21.7 22.3 22.5 19.4
SD .3 1.6 1.9 1.1 1.1
Max 22.5 23.7 24.4 24.2 21.1
Min 17.6 17.3 18.5 19.9 17.5
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