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Distribution of Chlorophyll a at the Frontal Region Formed
in the Waters Adjacent to Funka Bay, Hokkaido

Tori TANAKA®*

Abstract

In January 1981, the distributions of chlorophyll ¢ were investigated near the mouth of
Funka Bay where the frontal structure had been formed between the Oyashio Water inflowed
into the bay and the Tsugaru Warm Water which occupied the bay. In the frontal region
where the surface convective layer was shallow, the concentration and standing stock of
chlorophyll @ within the layer were relatively high. A new fact was observed that a chloro-
phyll ¢ maximum layer had been formed along the frontal interface from the sea surface of
the bay mouth to the sea bottom outside the bay.

Within the surface convective layer cumulative mean phytoplankton growth rate was
found to have approximately linear relation with cumulative mean light intensity. The local
increase in phytoplankton biomass in this case is considered to be induced by horizontal
gradient of the cumulative mean light intensity which had been produced in the structure of

the front.
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Fig. 1. Sampling stations and bottom configu-
ration in the surveyed region.
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Fig. 2. T-S diagram (100m>). Tw: the Tsu-
garu Warm Water, Fw: the Funka Bay Water
formed in winter, O: Oyashio Coastal Branch,
Oi: the ice melting water of the Opyashio.

Classification of water types is based on OH-
TANI (1971).
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Fig. 3. Isopleths of temperature (upper), salinity
(middle) and 4s; (=thermosteric anomaly, lower)
at the 10m depth.
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Fig. 4. Vertical cross sections of temperature (left), salinity (middle)
and 4s; (=thermosteric anomaly, right).
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Table 1. Transparency (m) on January 26 and 29, 1981
St. 6 St. 7 St. 8 St. 9 St. 10 St. 11 St. 13" St. 14
Jan. 26 15 15 15 15 15
Jan. 29 15 18 16 16
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Fig. 5. Isopleths of chlorophyll @ (upper) and
chlorophyll a% (=chl. @X100/(chl. a+phaeo-
pig.), lower) at the 10 m depth.
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Fig. 6. Vertical cross sections of chlorophyll @ (left) and chlorophyll z %
(=chl. @x 100/(chl. a+phaeopig.), right).

Table 2. Characteristics at the chlorophyll ¢ maximum. January 26 and 29, 1981

Depth Depth of chl. a Salinity at chl. a Maximum chl. a
(m) maximum (m) maximum (%o) (ng/D)
Sta. 7 81 59 33.23 1.12
Jan. 26 Sta. 10 77 38 33.18 1.03
Sta. 11 82 56 133.33 1.56
Sta. 14 81 38 33.32 1.65
Sta. 7 80 59 33.19 0. 48
Jan. 29 Sta, 8 103 98 33.20 0.98
Sta. 9 124 112 33.38 1.01
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Fig. 7. Cumulative mean concentration of chlorophyll a (left) and phaeopigments (right)

within surface convective layer, plotted against depth of the layer.

Some limits of

the range of the discrete value within the layer are artefact from calculation for
obtaining the value at the bottom of the layer by the linear interpolation method.
The vertical bar on the left side of each figure indicates the range which was obtained
from the samples whose salinity exceeds 33.7 %o.
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Fig. 8. Standing stock of chlorophyll ¢ within
surface convective layer, plotted against depth
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Fig.9. Cumulative mean concentration of chloro-

- phyll @ within surface convective layer (P, ¢g/l)
plotted, on the logarithmic scale to the base e,
against (1/kD)/(1—exp(—kD)) which is pro-
portional to cumulative mean light intensity
within the layer. See text for full description.
Symbols are the same as in Fig. 7.
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