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River-water spread in Bisan Strait with reference to
nutrient supply to nori (Porphyra) farms

Shuzo Takaat' T, Youhei NanBa?, Tokishige Funisawa®,
Yasunori WATANABE* and Tateki Funwara®

Culture production of nori (Porphyra) in the central part of Bisan Strait in the Seto Inland Sea is decreasing recently.
The decrease is mainly due to the discoloration of nori caused by deficiency of dissolved inorganic nitrogen (DIN).
We conducted two field observations to investigate the transport process of river water and accompanying DIN supply
from rivers to the central part of Bisan Strait. River-water was flowing out to the sea only during ebb tide; the dis-
charge reached its maximum at low tide. The emitted riverine water mass was transported westward by the flood cur-
rent in the sea, and the river water on the estuary zone was pushed back into the river during flood tide. As the river
discharges increased, spread of the river plume became wider whereas movement of riverine water mass did not
change. In winter, nori cultivation season, the lower-salinity water was containing higher DIN concentration. These re-
sults suggest that nori cultured in this area was intermittently supplied with DIN from rivers. When the river discharge
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increases, the DIN supply increases.
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Figure 1. Location of the observation stations. Solid circles:
stations of automatic salinity-temperature recorders. Numer-
als: device number. Shaded areas: nori farms. Triangles:
DIN-Salinity observation points. W: a weir.
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Figure 2. Longitudinal vertical sections of salinity and chloro-
phyll a from weir to Bisan Strait, through the estuary. Trian-
gles: observation stations. (a): Summer salinity, (b): sum-
mer chlorophyll a, (c): winter salinity, and (d): winter
chlorophyll a.
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Figure 3. Relationship between salinity and DIN concentration
of surface zone. Open and solid circles indicate data in sum-
mer and winter, respectively. Dotted line connects the DIN
concentration of river water (DIN=40xM, and salinity=0),
and that of sea water (DIN=0, and salinity=32) . The shaded
area show the space delimited by the river water, sea water,
and estuary water (DIN=0, and salinity=18). The data-set
within the shaded area was obtained when DIN was decreas-
ing due to consumption by phytoplankton.
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Figure 4. River discharge and precipitation from 1 December,
2007 to 20 February, 2008. (a): Discharges of Asahi and
Yoshii rivers; (b): precipitation at Tsuyama.
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DO—IERIEIZIE, W7V — 2 IBE A TNICHRLE O B
LT (Fig. 6ad+1), WEBITHTIZBNNDHEKD
MADIE -7z, 20720, Tk S 20 HIIE, B
17> & B V4 7 T2 S km A2 B2 AL 72 55 BT\ ARAZ L 72 A3 45
KA S N7z (Fig. 6ad +2). T D, KIE 5K
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(Fig. 6a ™ +4).
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Figure 5. Fluctuations of tide level (TP) of Uno and salinity at Stns 2 and 6, and Stns 4 and 13. (a) and (b): De-
cember 7, 8 and 9; (c) and (d) December 23, 24 and 25. Open arrows (<) show the drought period (a, b) de-
fined as the period from lower high tide in December 7 to higher high tide in December 8. Arrows (<>) show the
flood period (c, d) defined as the period from lower high tide in December 23 to higher high tide in December 24.
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Figure 6. Distributions of salinity on December 8 (a) and 24 (b) in 2007. Numeral at the top left of each box shows
the lapsed time in hours from low water at Uno. The darker area indicates lower salinity. Highest contour line in-

dicates 30. The contour interval is unity.
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Figure 8. Fluctuations of tide level at Uno and predicted DIN
concentration at Stns 4 and 6. Grey-thick line is for Stn 4;
black-thick line is for Stn 6. Thin line is for TP. (a): Decem-
ber 7, 8 and 9; (b): December 23, 24 and 25.
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