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Year to year changes of the cell density of dinoflagellates Dinophysis spp. and
the diarrhetic shellfish toxin level in scallops off the north-west coast of Hokkaido, Japan.

Yuji NISHIHAMA™, Akira MIYAZONO™,
Shoko WATANABE™ and Yoji NAKASHIMA™

Using data accumulated in a continuous program of monitoring shellfish toxification off the north-west coast
of Hokkaido during 1988-1998, year to year changes in the relation between cell density of dinoflagellates
Dinophysis spp. and diarrhetic shellfish toxin level of cultured scallops were examined. Dinophysis fortii and
D. acuminata were often observed at densities of more than 100 cells/¢ in this area, when the water temperature
were 90 15 and 50 80, respectively. Seasonal changes of Dinophysis species in this area resembled those in
Mutsu Bay. Annual maximum toxin levels were detected mainly in June or July, rarely in April or May. Toxic

levels of scallops were 0.200 0.4MU/g-meat when the annual maximum cell density of D. fortii ranged 5000 1,000

cells/t

in June, and were less than 0.5MU when cell densities were 1000 200 cells.
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Synchronization of gonadal maturation among sexes in barfin flounder Verasper moseri
by water temperature manipulation.

Takaaki KAYABA™, Takashi SUGIMOTO™, Nobukazu SATOH™, Yuichi OZAKI*?,
Shinji ADACHI™, Noriyoshi TAKAMARU™and Kohei YAMAUCHI™®

The present study examined the effects of water temperature on testicular and ovarian development in barfin
flounder Verasper moseri, and the potential to synchronize gonadal maturation among sexes by water
temperature manipulation. In experiments conducted in 1997 and 1998, 50 cultured barfin flounder aged 3 years
were reared from October to April under two water temperature regimes. As indicated by the gonadosomatic
index (GSI) and histological observation, males reared at ambient seawater temperature reached functional
maturation of testes in February. For females in this group, both GSI and oocyte diameter linearly increased
from October and first ovulation was observed in April. These results indicated that there was two months
difference between spawning periods of male and female reared at ambient seawater temperature. However, in
males reared at 180 from October to December, functional maturation occurred in April, because
spermatogenesis was inhibited at 180 . While in females vitellogenesis proceeded normally at 1800 and
ovulation commenced in April, which is the same period as females reared at ambient seawater temperature.
By maintaining the rearing temperature of barfin flounder at 1800 from October to December, and then
gradually shifting to ambient seawater temperature over one month, it is possible to delay the maturation of
males and thereby synchronize the spawning periods among sexes.
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Tolerance of the Japanese littleneck clam Ruditapes philippinarum to low salinity and

dissolved oxygen at low temperatures.

Mamoru KURATA"

Mass mortalities of Ruditapes philippinarum revealed after the sea ice melt in 1996 and in 1998 on aquafarms of the

Japanese littleneck clam in Lake Saroma. During the sea surface was frozen and the sea ice was melting, low salinity and low

dissolved oxygen(DO) were observed at the aquafarms. Therefore it was considered that the cause of mortality was the low

salinity or low DO. But the causality of the mortality and the environmental factors was not clear. Therefore, the tolerance of

clams to reduced salinities and DO under water temperature conditions of 100 was examined in the laboratory. As a result,

when conditions of salinity were less than 15psu or DO of less than 10% continued for more than 13 days, the clam began to

die in the laboratory experiments. At 10, the tolerance of clams to low salinity and to low concentrations of DO was very

strong. When salinity was lower than 15psu, salinity was the limiting factor. But, when salinity was more than 20psu, DO of

less than 40% was the limiting factor.
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Seasonal fluctuations in the protein and glycogen contents of The adductor muscle of scallopsd
Patinopecten yessoensis (Jay), in sowing culture grounds in The Okhotsk Sea, Hokkaido.

Akira MIYAZONO™, Hiroshi NAKANO™

Seasonal fluctuations of protein and glycogen contents in the adductor muscle of three-year scallops
after being sowed in TOKORO, off the southern part of coastal Okhotsk Sea, and in TATSUMI, off Notsuke
Peninsula in Nemuro Strait, were examined from 1992 to 1994. At the same time the water temperature,
salinity and chlorophyll-a concentration were observed. The year to year differences in chlorophyll-a
in spring was larger in TOKORO than in TATSUMI. In TOKORO, the scallops have a
growth pattern dependent on the spring phytoplankton bloom and have a period of poor trophic

concentration

conditions in summer when protein of the adductor muscle is consumed. In TATSUMI, the scallops have a
stable growth pattern under a stable food supply and have no period of poor trophic conditions in summer
and protein of the adductor muscle was not consumed. It is suggested that the fluctuation of protein and
glycogen contents in the adductor muscle are good indexes of correlation between the food conditions and

the growth of scallops.
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Seasonal fluctuations in the RNA/DNA ratio and acid protease activity of the adductor muscle

of scallops in coastal Okhotsk Sea, Hokkaido.

Akira MIYAZONO™ , Hiroshi NAKANO™

Seasonal fluctuations in the RNA/DNA ratio and acid protease activity of the adductor muscle of three-
year old scallops after being sowed in TOKORO, off the southern part of coastal Okhotsk Sea, and in
TATSUMI, off Notsuke Peninsula in Nemuro Strait, were examined from 1992 to 1994. The RNA/DNA ratio
showed seasonal fluctuations which were almost the same as the rate of protein increment in the adductor
muscle in TOKORO and TATSUMI. RNA/DNA ratio at the zero increment rate of protein was estimated at
4.9 and 3.6 in TOKORO and TATSUMI, respectively. These values can be useful as indicators of the
nutritional condition of scallops. There was regression correlation between the RNA/DNA ratio and the

acid protease activity only during the high temperature period in TOKORO. This correlation indicated that

acid protease is concerned with the maintenance mechanism of the metabolic turn over rate.
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[ 5 ]
<) Uy 7 7 —8M(pH=T.5)
—HRETVFA X(10FHES), 10-Kk% . 3 [A])
105> BE(3000rpm, 154))

< ADVANTEC Nol J&# (55mm) CI&if

{kEEtE S © 5 BONH 2 (P1)

!
[ 7 0 7 7 — vt |

DT v T T —EESESH
| msgmse | (RS20 GRS + 10%TCA) |
— EA® (30T . 90%)) -
—10%TCA 2mlFs/n
< 304> #3804 B (3000rpm, 10min.) —
< ADVANTEC Nol(70mm) &8
| Aty v o mOSE 2

(OD750) K Jits

(OD750) 77 v 7

BT v T 7T —EHIEROFE
a: HEERIR ImIY 72 » OFEME (g mole / min.)
a= ((OD750) KJ&-(0D750) 7 5 > 7 ))/0.485 '3 x(3/0.2)/90
b: FEEHE( 1 mole/min./mg) (HEESR ¥ /%7 H1mg 72 ) D& H]
b=a/( P1)
IS%EEHEANTE 7 v UEHE 02ml, 02N 2 = Sy 77—
(pH=2.5) 0.6ml, #EEFKHK 0.2ml
2 Folin-Lowry method "
"3 I (OD750) 4 B P (1 g/ml) ~DEH{FHL
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Influence of the intensity of water motion on growth and physiological conditions of scallops
cultured in flow tanks.

Akira MIYAZONO *

The influence of the intensity of water motion on growth and physiological conditions of scallops
reared in flow tanks were examined. Two-year old scallops after been sowed were cultured under three
different intensities of water motion in flow tanks from 15 April to 29 June in 1994. At the start of the
experiment, shell height, wet weight of the adductor muscle, gonad and midgut gland were measured.
After the experiment, growth in shell height, wet weight of the adductor muscle, gonad and midgut gland
were measured,and the protein concentration, glycogen concentration, RNA/DNA ratio and acid protease
activity of the adductor muscle were analyzed. The averaged intensities of water motion in three flow
tanks measured by the plaster ball method were 1.5 (weak flow tank), 5.2(middle flow tank) and 20.4
cm/s(strong flow tank), respectively. The growth of scallops in the middle flow tank was better than
the growth in the weak and strong flow tanks. The protein and glycogen concentrations in the adductor
muscle after the experiment indicated that all scallops were in good condition throughout the experiment.
The RNA/DNA ratio and acid protease activity after the experiment suggested that the conditions in the
strong flow caused physiological stress in the scallops.
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Relationship among growth and survival of cultured scallops (Patinopecten yessoensis JAY),
and environmental conditions in the coastal area off Yakumo, Funka Bay, Hokkaido, Japan.

Hiroshi SHIMADA™, Yoshinori NISHIDA™, Yoshimi ITO™ and Toshihiro MIZUSHIMA™

We have continuously monitored the growth and survival of scallops (Patinopecten yessoensis JAY) as well as the
environmental conditions in the coastal area off Yakumo, Funka Bay, since 1991, in order to clarify the relationship
between these organisms and their environment. Surveys were consistently carried out once a month between April
1991 and May 1999. Water temperature, salinity and chlorophyll-a concentrations at 7 water layers, namely
0,5,10,15,20,25,30m deep, were used as environmental parameters at St A (3 miles off Yakumo fishing harbor, depth of
bottom: 33m). Sample organisms cultivated near St A were collected from the "ear suspended" scallop cultivation
equipment, and the shell height, body weight and wet weight of each part of the body were measured. Then, the
relationship between the organisms and the environmental conditions was determined using multiple regression
analysis. The results suggested that growth and survival of the scallops were controlled by environmental
conditions. Thus, both could be estimated by the initial total body weight and survival rate in June immediately after
the start of "ear suspended" cultivation, as well as by the water temperature and chlorophyll-a concentration in both
periods from June - December and from December - March.
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