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Measurement of variations in chlorophyll-a as food index
for oyster culture in Hakata Bay

Yasuhiro Hayakawa' ' Keiichirou Ban® , Takashi Kamo’

and Yasushi Ezaki*

Abstract : Daily measurement of chlorophyll-a as food index for oyster culture in Hakata Bay
were taken by fluorescence method with chlorophyll meter from 2007 to 2009. High values
of chlorophyll-a were coincident with observed red tides, with a total mean of 2.8 (ugl™).
The 31 day running means of chlorophyll-a and other meteorological factors showed that
several seasonal maxima of chlorophyll-a were occurred from spring to autumn, when water
temperature, precipitation and solar irradiance exceeded 20 (°C ), 10 (mm) and 20 (MJ m ?),
respectively. Seasonal change in Apparent Relative Increase Rate (ARIR) of phytoplankton
estimated from the measured chlorophyll-a coincided with that of precipitation. More
positive correlation was found between the 7 day running means of ARIR with delay of 3
days and those of precipitation. Since the oyster culture rafts near the measurement station of
chlorophyll-a were located in the west side of the bay-mouth, fluxes from open sea Genkai
Nada could have great influence on oyster production. So, oysters in this area might owe most
of their foods to the primary production from both the outside and the innermost of Hakata Bay
where nutrients supplied by precipitation could accelerate the phytoplankton bloom to produce

organic food materials.

Key words : Chlorophyll, Precipitation, Solar irradiance, Phytoplankton, Primary production,

Oyster culture
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Table. 1 Red tides observed in Hakata Bay, 2007 ~2009

Max. cell density

Period Dominant species Observation area
(cells/ml)
2007/Mar.08 ~May 09  Gephyrocapsa oceanica Hakata Bay~Munakata 21,190
Jun.07~Jun.12  Heterosigma akashiwo  The inner most of Hakata Bay 26,200
Jun.22~Jun.27  Skeletonema costatum The inner most of Hakata Bay 12,950
Jul.06~Jul.09 Heterosigma akashiwo  The inner most of Hakata Bay 42,100
Jul.09~Jul.16  Skeletonema costatum Hakata Bay 17,800
Heterosigma akashiwo Imazu Cove 106,800
Prorocentrum triestinum Imazu Cove 66,000
Aug.06~Aug.16  Chaetoceros costatum The inner most of Hakata Bay 12,100
Prorocentrum triestinum 2,050
Aug.23~Aug.28 Chaetoceros sp. The inner most of Hakata Bay 7,475
Karenia mikimotor 725
Sep.12~Sep.18 Leptocylindrus sp. The inner most of Hakata 14,875
Cheatoceros sp. Bay  ~Imazu Cove 9,100
Skeletonema sp. 8,125
Sep.20~Sep.25 Skeletonema sp. The inner most of Hakata Bay 24,500
Thalassiosira sp. 6,150
Cheatoceros sp. 2,400
2008/May15~May29  Prorocentrum minimum Central pier of Hakata Bay 35,000
Prorocentrum dentatum Central pier of Hakata Bay 19,000
~ Saitozaki
Jun.04~Jun.13  Heterosigma akashiwo East area of Hakata Bay 30,000
Jun.23~Jun.30  Skeletonema costatum The entrance of Hakata Bay 25,000
~Imazu Cove
2009/May25~ Jul.06 Nitzschia sp. Central Ward~West Ward 47,200
of Fukuoka City
Jul.07~Jul.30 Skeletonema sp. East Ward~West Ward 29,000
of Fukuoka City
Jul.31~Aug.09 Prorocentrum minimum East Ward~West Ward 13,800
of Fukuoka City
Sep.24~0ct.13  Prorocentrum sigmoides East Ward~West Ward 4,000

of Fukuoka City
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Fig. 3-1 Daily means of Chlorophyll-a (Chl-a) and Water Temperature (WT) in Hakata Bay.
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Fig. 3-2 Running means (31days) of Chlorophyll-a and Apparent Relative Increase Rate (ARIR)
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