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The sand temperature at aestivation sites of Japanese sand lance Ammodytes japonicus in

Bisan-Seto, the Seto Inland Sea

Noriko AKAI, Masashi MIYAGAWA

It is known that high water temperature during the aestivation period affects mortality and reproduction

of Japanese sand lance Ammodytes japonicus. Therefore, in order to confirm whether there is a difference

between water temperature and sand temperature, the relationship between water temperature near the sea

bottom and sand temperature was examined by diving, and analyzed the physical characteristics of the

sediment core samples, in 4 aestivation sites (Water depth: 15 m to 29 m) in Bisan Seto from 2017 to 2019.

Although the relationship between sand temperature and sediment characteristics was not clear, the difference

between the water temperature near the sea bottom and the sand temperature tended to increase as the sand

depth and water depth increased. The temperature of the sediment near the depth of 10 cm, which the sand

lance inhabits during the aestivation period, differs from the water temperature near the sea bottom in the

range of 0°C to -0.4°C, there was little difference.
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Location of the survey sites in Bisan-Strait. The survey location names are Hira-shoal

(), Yoko-shoal (&), Naka-shoal (A), Osono-shoal (O) and Osono-shoal (deeper

site: @).
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Table 1 Environmental characteristics at each study sites.

Date of Moon  Time of Station Latitude Longitude Depth
survey  phase turn of tide (N) (E) (m)
31 Aug. 2017 8.9 10:53 Hira-shoal 34.4503 134.1330 15.7
3Sep. 2018 222 9:13 Naka-shoal 34.4083 133.9949 15.3
6 Sep. 2018 25.2 13:43 Yoko-shoal 34.4271  134.1070 28.6

Osono-shoal (deeper) 34.4282 133.9608 27.4
5 Sep. 2019 5.2 14:44
Osono-shoal 34.4277 133.9781 171
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Fig.2  Vertical distribution of sand temperatures at each

survey site.
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Fig.3 Relationship between the temperature difference

and water depth. Solid and dashed lines represent
the linear mixed effect models fitted to tempera-
ture difference between sea bottom surface and
15 cm or 10 cm sediment depth, respectively.
Figures show each data of temperature difference
and water depth ( X : 0-5cm, <>: 0-10cm, 4 :
0-15cm).

TR 2 EIRMOBREORE Y, #KiE (B 21L
KERBIG BT R EBICRE L T\ 5 K H B
W7 A2 X BKELS mOfEKiR) = v CRHi$ 4%
ZliE, FREL ELXzRVwEEZLND,

HHH05-10 ecmfg THIKEDSL.TTH - 72 DAL, &
TOHMETEIREO SN (hdsffE (Mde) @ 2~ —
1, #WikE (op) : <17, EWEGHE : <3%, &%
<6%) ' &7z LT/ (Table 2), “Fili, +— VD
WE, o — YV OMEEE T, W D20 ecmiE X ORR
HEREW ORMAMT 2, T 72, ABOEKEMIRICKE %
BEWIIRRO N o lze LL, Wi, #EE T,
1SemfEEF CTL2RREBTEY, 3EOEEITRZHIC
L5 emAEE OB R BIRIC R > TB Y, EEMERDIE
LOENPKED o7 (Table 2), FENKEVITL,
BIBRK OZCHRF T T 5 L FHREND DS, AWIFETIE
S MR & L & W IR o 2 B AR A
BERNIRED SN o720 F72, F— VOO
DIEEHERITESMTEY, Dh & b HEE20
em¥ TORG U RN O BEIER L olze —
Ji. Endo et al. (2019)™1%, KEOBEMIKIT, +4b
L) R4 S OIRIE L 7 58 AWIBREASh JLR £ & il
WHIBBRIZCH A2 EZRLTWwA, K (1998)"
(X, R CIIKEDRERCLETIE & KRB O D 53 #i
LTEY, SAFEELREVIEIEIESVEREL WY
Bo AN TOEMIERE R, TS EREMERIC
Iz, WEEEEOREADERLTVWI2O0E L
e Stk FABOREEZ, 4 F TORERETL &
bRETILFIZITH 2 & TA B F TO5A O fEH
WCBBLTHS ).

Water Temperature (C)

27.0 27.5 28.0
u ;r
-
il ?
H
1 i 7
= i
£ 15 r
&
820
25 |
30
35
Fig. 4  Vertical profiles of water temperature at St. Oso-

no-shoal. Solid and dashed lines show the ob-
served data for deeper and shallow, respectively.



Table 2 Properties of sediment core samples taken by a scuba diver in Bisan Strait at the central Seto In-

land Sea.
Grain components
Station Siﬂgﬁm Number of _Mediangrainsize g ingof  Cley IL550
cores Md50 D sediments (%) (%)
(cm)
(@) (mm) (00)
0-5 2 14  389.3 0.6 0.1 1.0
Hira-shoal 5-10 2 1.3  398.1 0.7 0.1 1.1
10-15 2 14 3917 0.7 0.2 1.1
15-20 2 14  380.0 0.6 0.1 1.1
0-5 1 1.3 4005 0.9 0.1 1.0
Naka-shoal 5-10 1 0.1 957.2 1.7 0.1 0.9
10-15 1 0.8 5567 1.0 0.1 1.1
0-5 2 09 5179 0.8 0.2 0.8
Yoko-shoal 5-10 2 06 6829 1.3 0.2 1.1
10-15 2 0.8 5695 1.2 0.3 1.2
0-5 1 14  369.6 0.4 0.6 0.9
Osono-shoal 5-10 1 1.5 365.0 0.5 0.3 0.9
deep 10-15 1 15  365.4 0.4 0.1 0.9
15-20 1 15  365.0 0.4 0.3 0.8
0-5 1 15 3589 0.4 0.1 0.9
Osono-shoal 5-10 1 1.5 355.3 04 0.1 0.9
shallow 10-15 1 15 3542 0.4 0.1 0.9
15-20 1 1.5 3536 0.4 0.1 1.0
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