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Variation Factor of Yields of Laminaria japonica at the Northeast Coast
in Central Part of Tsugaru Strait

Yoshinori NISHIDA

Laminaria japonica inhabiting the east coast of the Oshima peninsula and the northeast coast of the Tsugaru strait have
been cropped in fishery. Yields of L. japonica in Hakodate located in the central part of the Tsugaru strait have long-
term and short-term periodic variations. The Coastal Oyashio water characterized by low temperature and rich nutrient
flows into the Tsugaru strait from the Pacific Ocean during winter and spring. To study a relationship between strength
of intrusion of the Coastal Oyashio water and variation in yields of L. japonica, current directions and velocities ob-
tained from the ADCP (Acoustic Doppler Current Profiler) mounted in the research vessel Kinseimaru at the east-
mouth of the Tsugaru strait were analyzed in relation to the sea-level difference between Fukaura and Hakodate. When
sea-level differences were negative, the Coastal Oyashio water flowed into the strait over the cape Shiokubi. Moreover,
relationship between sea-level differences averaged from January to March and next-year yields of L. japonica, which
were removed the periodic variations under 3 years, showed negative correlation. Consequently, survival rates of young
sporophytes were probably controlled by the strength of intrusion of the Coastal Oyashio water. Next, year-to-year vari-
ation for yields of L. japonica were reproduced by using the reproductive model taken the strength of intrusion of the
Coastal Oyashio water and the effect of gap regeneration for the kelp forest. From model results, we concluded that the
strength of intrusion of the Coastal Oyashio water affected the long-term variation of the yields of L. japonica, and the
gap regeneration affected the 2 or 3 years variation of the yields of that.
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Figure 2. Relationship between (a) temperature and salinity, (b) temperature and PO,-P concentration, and (c) tem-~
perature and (NO;+NO,)-N concentration at the south (PH-0, 1, 2 in figure 1) of the Hokkaido in the Pacific
Ocean. Squares, diamonds, circles and triangles in (b) and (c) denote Coastal Oyashio water, Oyashio water, mixed

water and Tsugaru Warm water, respectively.
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Figure 13. Year-to-year variation of (a) standardized current ve-
locity averaged from January to March and yields of L.
Jjaponica in natural and (b) yields of L. japonica in natural
and the prediction calculated from eq. (6).
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