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１: Background
Fish Catch Decrease in Minamata

１研究の背景 ２ 研究結果 ３ 今後の展望

１：Poor Sales ⇒Decrease Fishermen 
２：Change of Marine Environment

Dredging (浚渫)& Reclamation（埋立）⇒

Current(海流) ＆ Mudflats(干潟) & Fish Kinds(魚種)⇒Change 

３：Decrease of Nutrients(栄養塩)in Water
＝DIN(溶存無機三態窒素)



２.   Our esearch (2016-2021)

１研究の背景 ２ 研究結果 ３ 今後の展望

Hypothesis：

Shortage of Dissolved Inorganic 
Nitrogen in water Affects the 
Decrease in Fish Catch



DIN Sampling Results（2019/7/29）
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１研究の背景 ２ 研究結果 ３ 今後の展望

Demonstration of Hypothesis #1:

Shortage of DIN

Not Enough Plankton Growth

Decrease in Fish Catch?



Research Theme:
Unstable Oyster Catch by Minamata 
Fishery Co-op

Where is the most suitable place 
for oyster farming in Minamata 
Bay?
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M.River（Expected High DIN）

Marushima

Fukuro（M. Coop Oyster Farm）

＜3 Possible
Oyster Farms＞



Procedures：



Oyster Basket



Randomly 
Selecting Oysters



Count Dead Oysters



Remove Barnacles



Size Measurement



Size Measurement



１研究の背景 ２研究結果 ３ 今後の展望

every month May, ‘21 - Feb, ‘22 
（5/17    6/11   7/9    8/20   9/10   10/15  ）

Feb:Shucked Shellfish Weight Measurement 

Final 
Assessment:

Period：

Shucked Weight (g)
Total Weight(g)

(殻なし)



１研究の背景 ２ 研究結果 ３ 今後の展望

Mid Term Assessment:
(May～Oct. 2021)

※Welch's t-test Assessment

Size
【L(cm)・W(cm)・T(cm) + Weight】



Results of Research
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Water
Tem.(Upper
)
(℃)

September October

（2021/9/10） （2021/10/14）

Fukuro 28.5 27.5
Marushima 27.8 26.4
M.River 27.7 26.2

Water Temperature (Upper Layer)(℃)
【Sep.-Oct, 2021】

Number of Dead Oysters

High Temp. 
in Fukuro?

Marushima M.River Fukuro



0.0

10.0

20.0

30.0

40.0

50.0

60.0

5月 6月 ７月 ８月 ９月 １０月

牡蠣の縦の長さ（mm）

丸島 水俣川 袋湾

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

5月 6月 ７月 ８月 ９月 １０月

牡蠣の横の長さ（mm）

丸島 水俣川 袋湾

0.0

5.0

10.0

15.0

20.0

5月 6月 ７月 ８月 ９月 １０月

牡蠣の厚み（mm）

丸島 水俣川 袋湾

13.6
15.1
16.3

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

18.0

5月 6月 ７月 ８月 ９月 １０月

牡蠣の重さ（ｇ）

丸島 水俣川 袋湾

Length (mm) Width (mm)

Thickness (mm) Weight (g)

May  Jun.   Jul.  Aug.  Sep.  Oct. May  Jun.   Jul.  Aug.  Sep.  Oct.

May  Jun.   Jul.  Aug.  Sep.  Oct. May  Jun.   Jul.  Aug.  Sep.  Oct.

Marushima M.River Fukuro

Marushima M.River Fukuro
Marushima M.River Fukuro

Marushima M.River Fukuro



L（ｃｍ） W（ｃｍ） T（ｃｍ） W（ｇ）

Welch's
t-testing

Marushima：M.River 0.32 0.66 0.90 0.17
Marushima：Fukuro 0.1372 0.4874 0.41 0.03993
M.River：Fukuro 0.61 0.73 0.427 0.3332

Welch’s t-test: Result for Oyster Sizes (Oct. 2021)
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【Reports on Relationship between Chlorophyll-a and Growth of Oysters】
・Between 2～10μg/L  ⇒ Positive Correlation with Weight
・Less than 1μg/L ⇒ No Correlation with Weight

Monthly Change of Chlorophyll-a Concentration

Mid Layer:
High 
Chlorophyll-a 
Concentration

Minamata River Marushima Fukuro

UpperLayer Middle Layer  Bottom Layer



Water
Tem.(Upper)
(℃）

September October
（2021/9/10）（2021/10/14）

Fukuro 28.5 27.5
Marushima 27.8 26.4

M.River 27.7 26.2

Water Temperature (Upper Layer) (℃)
【Sep.-Oct, 2021】

Number of Dead Oysters

High Temp. 
in Fukuro?

Marushima M.River Fukuro



Water Temperature in Minamata Bay（2019/7/29）

Temp.Upper Layer （℃）

St.1裸瀬 29.2 
St2.湾央 28.6 
St.3恋路島 28.6 
St.4袋湾 30.1 
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【Winter to Spring】 【Summer to Autumn】
An Idea of Oyster Farming in Fukuro



Summary
・Ave. Weight Fukuro ⇒ Heaviest

Marushima Least Heavy 
・Growth Rate after Heavy Rain in August

Marushima≓Minamata River
・M. River needs Countermeasures against Rain
・Fukuro has High DIN(Btm.) & Chlorophyll-a(Mid.)

FUKURO = Appropriate Place for Oyster Farming  
-if we are careful of the water temperature & CO2
Concentration in Upper Layer



3: Future Prospects

１研究の背景 ２ ６年間の研究結果 ３ 今後の展望



１研究の背景 ２ 研究結果 ３ 今後の展望

１ Find Proportion of weight of inside meat to outer shell
２ Add DIN Sufficient Water from Pond in Winter

Pond

(Supports of NIMD, Minamata City, and Kyushu University) 
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