HifatEw v £ - 5% 1981

TAHADEREIE X

FIOKE, B, BE

BERBEEDHEIZOWT

SR

i

Some Effects of Water Temperature, Salinity and Dissolved Oxygen
Concentration on Grewth of Ark Shell, Scapharca broughtonii

Masayuki NARANISHT*

Synopsis

In relation to water temperature, salinity, and dissolved oxygen concentration (DO), the growth
of ark shell, Seapharca broughtonii, was examined. A total of 300 shells was kept in 6 cages (40 x40 X
20 cm3, 7 mm mesh size) veriically suspended for 137 days in the Aso-kai, eutrophicated lagoon.

In May-July, a high growth rate (0.218 mm/day) was observed at the intermediate layer (3 m
depth) where mean temperature and salinity were 17.5°C and 28.53%, respectively. In the shallow
layer with low salinity (less than 26.40%), however, the rate was low (0.174-0.197 mm/day). In
July-September, the growth rate decreased under the conditions of more than 26.2°C (mean) and
low salinity at 1 m layer and low DO level (2 mlfl mean) at bottom layer.

The result indicated that high temperature (more than 26.2°C), low salinity (less than 26.40%),
and low DO (less than 2 mlfl) had influence as a prevention on the growth of ark shells suspended
in eutrophicated area. In addition, due to the influence of sessile organisms on rearing cages, the
shell did not survive at a high percentage as shown in Fig. 8.
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Table 1 Growth and survival ratio of ark shell by depth.

May 8 July 9 September 22
Depth (m) -
Initial SL*! SR*2 Growth rate SR Growth' rate
(mm) SL mm) g (mmjdoy) | SH™™  (g)  (mmjday)
1 32.6+2.0 43.6+2.2 100 0.174 48.3+2.9 86 0.063
2 32.5+2.4 44.9+2.7 100 0. 197 53.0-£3.2 69 0. 108
3 32.0+2.4 45.7+2.4 100 0.218 53.3+2.4 15 0. 101
4 32.34+2.1 44.5+2.3 100 0.194 53.0+2.6 100 0.113
5 32.7+2.2 44.44+2.5 100 0.185 53.3+2.8 90 0.120
6 32.7+2.4 40.9+3.1 100 0.130 47.14+2.9 90 0. 082
*1: Shell length, *2: Survival ratio.
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Fig. 1 Map showing the Aso-kai, eutrophicated
lagoon, and location of the experimental anchor
site. (concreat blocks, about 30 kg)
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Fig. 2 Schematic experimental system to see some
effects of physical environment on growth
of ark shells.
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Fig. 3 Isotherms (°C), isohalins (%) and isopleth
of dissolved oxygen concentration (Opmlfl)
for water column at the site of shell

rearing cage from May 8 to September
22, 1981.
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Fig. 4 Relationships between the mean tempera-
ture and the daily growth rate in shell
length of ark shells, and between the mean
salinity and the growth rate, during a
period from May 8 to July 9, 1981.

— 95 —



T AH A DRE : thrg

PP oTEORERL 3R hETFH-T. BBTH3
HoO 1| mEicisi? sxEiE 23.5°C Th-7125, REHE
BRI 3138 OBKETIRIZV,

DTSy L REOBEFRE Fig. ¢ OoRALDPIRLS T,
SEEYBEDS 26.40% (=14.67 Cl%) TR 2 K
&1 RITBNTT I H 14 OFRBIET T 5 s 5 s
bz, TREMUBBII2HEML (1974 ORER
BOBERE» LHEUE S KX VWRERE X 0.166 mm/
day (19714118 2 H~19724E1 H18R) Th-12. &
HORBITL 3 SROBREREIZICOBEI b b A
JHESEE (E, 28.53% (:=15.85C1%)) itk -
TN AEREEELRZ I o2 EBATEIVTHS
3o

7 HH 4D BB T, B (1981) 3%
8C% THE LBV EHREL T 5, STCHED
(1961) it 17.04 Cl% CixkE 27°C LR, 20°C #ik
KB TERIBSERER 2 EFUIERZB TV, 2
UVTHHOBRIEBWT, 1RO 7% 74 Xaiioe2a
BOFEETIZTTAEBE LI (Table 1), L»L 2D
BERSHEIETCHEIN 6L T 5 & BT
2, TORBR, MBKERBEO BEYEK (B,
26.40 %ol T) T I H A 2BIEIRIINE TS, 20
BRECAOPOBERPBIIFUIICERZRRLUTVS,

HREOREELEE % (1981 7TH IR ~9H22H)
BEKRECHIZY, RBVREL, ABEEEROBET
HREY B HETANETH S (REES, 1979, T

Growth rote in shell length (mm/day}
0 0.05 010 015 020 0.25

-

Depth (m)
W N

o

6 -

Fig. 5 Daily growth rate of ark shells by depth.
Solid circles;- from May 8 to July 9, open
circles; from July 9 to September 22, 1981.
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Fig. 6 Relationships between the mean tempera-
ture and the daily growth rate in shell
length of ark shells, and between the mean
dissolved oxygen concentration and the
growth rate, during a period from July 9
to September 22, 1981.
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Fig. 7 Total amount of sessile organisms on shell
rearing cages during a period from May
8 to September 22, 1981.
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Fig. 8 Relationship between the weight of sessile

organisms and the survival ratio of ark
shells.
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Fig. 9 Vertical profile of mean suspended
substance (SS) concentration at the
site of rearing shell cage from May
8 to September 22, 1981.
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