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ABSTRACT

Data collected over 14 years from Posieta Bay are analyzed to determine the relationship
between the hydrometeorology and hydrobiological characters of scallops. The annual development
cycle of cultivated Japanese scallop Patinopecten yessoensis (Jay) is delineated. The average water and
air temperature, points of temperature transition over 0°C, sums of "heat" and variability of
temperature for each period and the duration of ice cover is evaluated to determine the statistical
significant predictors to provide schemes for increasing production.

INTRODUCTION

Climatology is used to explore the productivity of sea farms, in particular, scallop farms of
Primorye. The intensive development of sea farming in the Primorye in recent years has created
conditions where it is becoming very important to determine the productivity of the farms.

To predict the long-term productivity of scallops, one must study the hydrology (water
temperature, salinity, ice cover, water mass stratification, and wave activity), meteorology (air
temperature, direction and speed of wind, precipitation, and sunshine) and solar activity (Wolf number)
effects on Japanese scallop and on the method of cultivation. The major aim of this study was evaluate
possible hydrometeorological predictors to forecast the long-term impact on sea farm scallop
productivity in the South Primorye.

This study is the first stage of our research. Mori (1975) produced the first paper on this topic
which was and followed by studies of other scientists (Belogrudov and Skokleneva, 1983; Belogrudov,
1986; Kucheryavenko, 1986; Gabayev, 1987).

MATERIAL AND METHODS

The area of the study was the Experimental Sea Base "Posieta" where bivalve mollusks have
been cultivating since 1970. Hydrometeorological Station (HMS) "Posieta" observations are used
from data that has been collected since 1931 (Fig. 1). All culture operations from the production of
spat to commercial production are performed in natural conditions. From 1970-74 scallop spat is
collected using shells and since 1975 a net consisting of an envelope and a filter is used. The net
consists of 10 sacs attached one to another (Belogrudov, 1986). The timing of spat release is
determined by the change in the gonadal index according to Ito et al. (1975). The sea surface water
temperature, at Posieta HMS, was measured 4 times a day, air temperature 8 times a day, using
standard procedures. The average daily temperature is used in the analysis. The duration of the ice
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period is determined from the date of the first appearance of ice to the date of complete disappearance.
The variability ratio is used to calculate water temperature as follows:

V=s*t-'*100% (1)
The sum of "heat" for different periods of scallop development represents the sum of the daily

averaged water temperatures throughout the period of observations.

RESULTS AND DISCUSSION

The analysis of data indicated that there are four annual development periods for cultivating

scallops :

Period I - wintering(t,);
Period II - a stable water temperature transition over 0°C to the beginning of spawning (t2);

Period III - plankton development (t3);
Period IV - beginning to full larvae settlement (t4).

The duration of Period I (days) agrees with the ice period. Periods II, III and IV are calculated

using the average daily water temperature, the provision of heat or "heat" sum and the coefficients of

variation (Table 1). Correlation analysis indicates that scallop spat density is dependent on the

following variables:

- duration of the ice period (t,, days );
- duration of Period II;
- heat sum for Period II;
- variability of water temperature during spawning period (V, %).

The density is approximated by a linear regression (Table 2). Scallop spat density and ice
period duration are the best correlates (inverse relationship) (Fig. 2). The medium and high values of
spat density are recorded when spawning began but no earlier than the 19-22 June in 1976, 1977, 1979

and 1983. The negative effect of the water temperature variability during spawning on subsequent
scallop spat density is due to the lack of the larvae's ability to adapt to sharp fluctuations. A rather
stable water temperature (Period III) with V = 5.49% corresponds to the most productive year (1983).

It is one third to two times as great as in other years (Table 1).

CONCLUSION

The data indicate that the duration of ice is the most significant hydrometeorological
parameter. There is a linear dependency between the density of spat settlement and the following

parameters: the period from stable water temperature transition over 0°C to the beginning of
settlement, the stability of water temperature during spawning, and the sum of heat in the prespawning
period. In the future these parameters will be use to project spat density.
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TABLES AND FIGURES

Table 1. Temperature conditions in different periods of scallop larval development.

Year

t2 t St V t3 t St V t4 t St
days °C °C % days C °C % days °C °C %

1 2 3 4 5 6 7 8 9 10 11 12 13

1975 51 6.1 341.1 62.7 39 15.4 598.6 14.6 41 19.8 813.4 11.6

1976 69 5.2 360.9 74.4 26 15.4 401.4 11.4 24 17.9 429.6 9.9

1977 57 6.0 341.4 64.4 26 14.0 364.0 8.3 39 18.4 716.0 21.4

1978 53 5.0 263.4 59.5 31 13.5 418.5 9.4 29 19.0 550.1 9.9

1979 58 5.8 337.5 60.5 29 15.4 446.6 12.3 33 19.5 643.5 7.3

1980 55 5.1 278.8 62.5 29 14.8 430.3 13.8 27 18.7 504.1 7.7

1981 47 4.7 221.8 69.7 33 12.3 406.5 15.0 32 16.3 521.0 10.4

1982 61 5.3 323.3 69.2 29 13.1 379.9 16.3 32 19.7 628.8 9.2

1983 62 6.2 368.9 57.4 29 13.2 383.1 5.5 27 15.3 413.0 15.0

1984 42 5.5 229.3 65.7 24 13.8 331.4 12.7 34 19.2 652.8 9.2

Table 2. Parameters of linear regression.

No Type of regression a b R

1 2 3 4 5

1 r - duration of ice period (t,, days) 5492.6 - 35.24 - 0.8182

2 r - duration of period from 0°C until
spawning (t2 days) -781.24 20.82 0.565

3 r - sum of water temperatures from
0°C until spawning (°C) -712.1 3.527 0.672

4 r - variability of water temperature
during spawning WA) 1132.4 -66.61 - 0.726

Note: The regression is of a type: R = a + bx , where r - scallop spat density, individual s/rn2, x

variables (factors), a and b - constants, R - correlation coefficient.

0°C - beginning Beginning of spawning- Beginning of settling-
of spawning beginning of settling full settling
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Fig. 1. The Posieta Bay.
- position of Posieta Meteorological Station,
- position of Experimental Mariculture Station.
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Fig. 2. Year-to-year dynamics of scallop spat density (p, individ/m2) and hydrometeorological

parameters in Posieta Bay:

a) - p, (1), A - Tl , duration of ice period, days (2),

b) - p, (1), - E, sum of "heat" from the date of water temperature rise over 0°C to

the beginning of spawning, °C (2).
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III. Appendices

1. List of Acronyms
ADCP
ALACE
BIO
CCCC
CREAMS
CTD
FEB RAS
FERHRI
FIS
ITSU

IUGG
JEBAR
JFA
PICES
POC
POI
RAFOS
Sakhalin NIRO
TCODE
TINRO

Acoustic Doppler Current Profiler
Autonomous Lagrangian Circulation Explorer (float)
Biological Oceanography Committee
Climate Change and Carrying Capacity
Circulation Research of the East Asian Marginal Seas
Conductivity, Temperature, Depth profiler
Far East Branch of Academy of Sciences
Far East Hydrometeorological Research Institute
Fisheries Science Committee
International Coordination Group for the Tsunami Warning System in the
Pacific
International Union of Geodesy and Geophysics
Joint Effect of the Baroclinicity and Bottom Relief
Japan Fisheries Agency
North Pacific Marine Science Organization
Physical Oceanography and Climate Committee
Pacific Oceanological Institute
Listening float (SOFAR spelled backwards)
Sakhalin Research Institute of Fisheries and Oceanography
Technical Committee on Data Exchange
Pacific Research Institute of Fisheries and Oceanography
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