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Seasonal and Inter-annual Variation in Chlorophyll a Concentration
in Kitanada Bay, Uwa Sea

Yuichi Havami™, Shu OuGiyama®, Masanori Y AMADA®, Masahiko Y AMADA®,
Kimihiro TAKEMURA® and Hidetaka TAKEOKA®

The seasonal and inter-annual variation in chlorophyll ¢ concentration in the Kitanada Bay located at the eastern coast
of the Bungo Channel was investigated using the data of oceanographic monitoring conducted by Tsushima town,
Ehime Prefecture. The relationship between the variations in physical conditions and chlorophyll ¢ concentration was
also investigated. From April to October, the density structure of Kitanada Bay was estuarine type. Low density water
spread from the bay head to bay mouth at the surface. On the other hand, it was inverse estuarine type from December
to February, cold and high density water plunges along the bottom from bay head to the bay mouth. The chlorophyll «
concentration in the bay was low in the inverse estuarine period and high during the estuarine type period especially in
the surface layer. The net ecosystem production (NEP) of chlorophyll ¢ was estimated with a box model analysis. The
NEP of chlorophyll ¢ amounted around 400 kg chl-a-day ™' in the estuarine type period, but it was around zero in the
inverse estuarine period. The integrated NEP of chlorophyll ¢ throughout the year indicates that the Kitanada Bay is a
source of chlorophyll @ for the offshore water. There was a good relationship between the mean summer chlorophyll «
concentration in upper 5 m in and outside of the Kitanada Bay and the bottom water temperature in the offshore region
that is an indicator of the activity of the bottom intrusion from the shelf slope. It indicates that the nutrient supply by the
bottom intrusion in the Bungo Channel enhances the phytoplankton production even in the shallow tributary bay. It was
supposed that the low chlorophyll ¢ production in winter Kitanada Bay was caused by the decline of riverine input of
nutrient and stop of nutrient transport from outside of the bay along the bottom due to the inverse estuarine circulation
and the absence of bottom intrusion.

Key words: chlorophyll ¢, seasonal variation, inter-annual variation, Kitanada Bay, Bungo Channel, bottom intrusion
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Distributions of temperature in and around the Kitanada Bay from January to December, 1999.
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Table 1. Comparison of total nitrogen flux from river, dissolved inorganic nitrogen flux from sediment and fish (red
bream) culture and NEP of phytoplankton nitrogen in the Kitanada Bay.

A B C A+B+C
Month Riverine flux Flux from sediment  Flux from fish culture NEP of phytopl.
(kg N-day™") (kg N-day ™) (kg N-day™) (kg N-day™") (kg N-day™")
Jan.—Feb. 63 140 435 639 -99
Feb—Mar. 155 162 370 686 —18
Mar.—Apr. 301 183 444 929 199
Apr.~May 253 205 551 1009 2048
May.—Jun. 363 139 633 1135 4091
Jun.-Jul. 643 74 766 1484 3897
Jul-Aug. 2087 133 853 3073 5355
Aug.—Sep. 3160 192 947 4298 3603
Sep.~Oct. 1167 250 1065 2483 5336
Oct.~Nov. 184 309 974 1467 5010
Nov.~Dec. 218 225 783 1226 —22
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Figure 11. Schematic of the “nutrient by-pass” around the
Kitanada Bay.
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Figure 12. Sea surface temperature of Uwa Sea measured with
air borne MSS on 4 September, 2000.
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