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In order to gain a better understanding of eco-physiological characteristics of laminarian plants living in the subtidal
zone, we investigated underwater light climate along the Kushiro coast of Hokkaido. Incident PAR was calculated
from following three elements, PAR on land, attenuation coefficient and depth. PAR on land was continuously
measured in 10 minute interval. The attenuation coefficient was obtained by the regression analysis of the
relationships between depth and incident PAR measured in every 3 days. Depth was corrected for the effect of
tidal change by using the program for calculation of the sea level. At the depth of 1, 2 and 3m (below Datum
Level), estimated daily PAR showed the maximal value of 16.9, 10.9 and 7.1 mol *+ m - d! each in May, and
declined to reach the minimal value of 1.8, 0.6 and 0.2 mol - m2 - d"! each in November. Incident PAR showed
the similar seasonal change in PAR on land. On the basis of the radiation data obtained, photosynthetic characteristics
and productivity of Laminaria longissima under in situ light condition were discussed.
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shore (@), where underwater light measurements were
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Fig. 3 Attenuation of light in the subtidal zone at Katsurakoi fishing port, Kushiro from May 1998 to April 1999. Underwater
light measurements were performed 117 times for a year with 3 replications for each measurement. Each plot shows one

measurement.
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Fig. 4 Seasonal change in monthly average of attenuation

coefficent of seawater, obtained by the regression analysis of

the relationships between depth and incident PAR in Fig. 3,

at Katsurakoi fishing port, Kushiro from May 1998 to April

1999.
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Fig. 5 Attenuation of light in the subtidal zone at Katsurakoi
fishing port (open circle and solid line) and rocky shore (closed
circle and dotted line) near the fishing port, Kushiro on May
29, 1998.
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Fig. 6 Seasonal changes in PAR on land and incident PAR at the coast of Kushiro, Hokkaido from May 1998 to April 1999. (A)
PAR on land. (B) Monthly averages of PAR on land (O) and estimated PAR at the depth of 1m (@), 2m (&) and 3m (H)
(below Datum Level). Datum Level is located at the level of 0.87m below mean sea level at Kushiro.
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Fig. 7 Effects of temperature on net photosynthetic rates (A)
and net production (B) in sporophytes of Laminaria longissima
growing at 2m depth (below mean sea level) in July, estimated
by using P-I curve equations (Sakanishi 1998) and radiation
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July in the study site.
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(A) Diurnal changes in estimated net photosynthetic rates
of Laminaria longissima sporophytes (solid line) and light
intensity on a thallus surface (dotted line) in a kelp bed at
2m depth (below mean sea level) in July under different
weather conditions.

(B) Daily net production of L. longissima community at
2m depth under different weather conditions, whose values
were calculated from (A)
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