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Verifying the effects of nutrients supplied from rivers and ports to

nori (Pyropia) farms in the sea around the Kako River estuary

Kazuhiro Harapa'! T and Kazutaka MiyAHARA!
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We examined the effects of nutrient discharge from land areas to nori farms around the Kako River estuary, eastern part
of Seto Inland Sea, off Hyogo Prefecture. Horizontal distribution of high DIN concentration water at the surface was
frequently observed along the east coast of the Kako River estuary, off the Befunishi area in Higashiharima Port. The
water with high DIN concentration originated from the port with industrial and sewage treatment plant effluents, and
the river. These results suggest that nutrient discharge from the river and port influenced nori production in the coastal
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farms in the eastern Kako River estuary.
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Figure 1. Location of the observation area.
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Figure 2. Location of the sampling stations. Solid circles indi-
cate the sampling stations in the sea around the Kako River
estuary. The area with horizontal stripes shows nori farming
area No. 13. Data from station St3 are excluded in the figures
from Fig. 3 to Fig. 10.
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Figure 3. Horizontal distributions of DIN concentration (xM)
for surface water from Aug. 2010 to Feb. 2011 in the Kako
River estuary. The area outlined with a broken line shows the
nori farming area No.13. The data of station St1 and St2
from Dec. 2010 to Feb. 2011, are excluded in the isolines for
high concentration. “H” or “L” in the figure indicate high or
low DIN concentration.
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Figure 4. Horizontal distributions of salinity for surface water Figure 5. Horizontal distributions of DIP concentration (xM)

from Aug. 2010 to Feb. 2011. “H” or “L” in the figure indi- for surface water from Aug. 2010 to Feb. 2011. “H” or “L” in

cate high or low salinity. the figure indicate high or low DIP concentration.

Table 1.  Salinity and nutrient concentrations of AreaA (St4—6) and AreaB (St7-9, Fig. 2) in the sea around the Kako River estuary from

2010 to 2012.

Salinity DIN (M) DIP (uM) DSi (uM) NH,N (M) NO;-N (uM) N

AreaA 29.67+2.45 6.5%8.0 0.51%0.49 20.1+23.7 1.0£0.9 5.0£7.6 39

AreaB 30.78+1.24 11.5£9.6 0.48+0.46 14.6+15.5 5.1+4.8 5.4%6.3 39
p* 0.015 0.015 0.771 0.227 <0.001 0.807

Values are shown as mean+standard deviation. N is the number of samples.
* Welch's t-test between AreaA and AreaB.

7z, MR VAR i 5 20 0 85 DIN i FEI o) ok 2 DIN, DIP, DSi, NH,~N 5 X I"NO,-N i £ O F- 15 % Welch's
MEES % 723, 2010458 H-20124E2 H o F AR % Hw t-test THENT L7z, 2 O#EE, 535 )IET O AreaA T
T, IV AreaA (St4-6, Fig. 2) & FIFFIE X A BT (p<0.05),DIN (p<0.05) I £ O'NH,N (p<
Hi %5 @ AreaB (St7-9,Fig.2), £ M Z N3 E K O 3 47, 0.001) HEEEIZBIHFVE X HJE D AreaB TH B E Ao 72.
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Figure 6. Horizontal distributions of DSi concentration (,uM)
for surface water from Aug. 2010 to Feb. 2011. “H” or “L” in
the figure indicate high or low DSi concentration.
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Figure 7. Horizontal distributions of DIN concentration (uM)
for surface water from Sep. 2011 to Feb. 2012. The area out-
lined with a broken line shows nori farming area No. 13. The
data of station St2 from Oct. to Dec. 2011, and all data from
station Stl from Sep. 2011 to Feb. 2012 are excluded in the
isolines for high concentration. “H” or “L” in the figure indi-
cate high or low DIN concentration.
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Figure 8. Horizontal distributions of salinity for surface water
from Sep. 2011 to Feb. 2012. “H” or “L” in the figure indicate
high or low salinity.
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Figure 9. Horizontal distributions of DIP concentration (xM)
for surface water from Sep. 2011 to Feb. 2012. “H” or “L” in
the figure indicate high or low DIP concentration.
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Figure 10. Horizontal distributions of DSi concentration (,uM)
for surface water from Sep. 2011 to Feb. 2012. “H” or “L” in
the figure indicate high or low DSi concentration.
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Figure 11.  Salinity and NH,~N concentration («M) diagram for
surface water collected at St1-10 and Ikejiri, from 2010 to
2012.
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