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Conditions of developmental phase and fish nutrition relevant to seaward migration of
Wakasagi, Hypomesus nipponensis, in Lake Abashiri, Hokkaido, Japan

Mitsuru TORAO

Hokkaido Fish Hatchery, Kitakashiwagi 3-373, Eniwa, Hokkaido 061-1433, Japan

Abstract The Japanese smelt, Wakasagi (Hypomesus nipponensis), in Lake Abashiri has two different strategies for life history,

lake resident and anadromous. The body size, developmental phase, and nutritional condition of the two groups of Wakasagi were

compared to determine whether nutrition plays a role in the divergence of life history strategies in Lake Abashiri. Fish were

collected in the lake and the outflowing river between July and August in 1999. The residents were collected in Lake Abashiri using

a towing net. The migrants were collected in Abashiri River about 2 km below the outlet of the lake using a trap net. The fish were

placed on ice immediately after capture, and stored in a freezer at -80 °C until assay. Fish were measured in the standard length and

distinguished into different developmental phases on the basis of morphological criteria. There was no difference in body size

between the two groups. While all of the migrants reached juvenile stage (phase G or H), residents included not only the juvenile

but also the larval stage (phase F). The triglyceride/phospholipid ratio, an index of nutritional condition, decreased following the

beginning of the outmigration, regardless of life-history type. These results suggest that the seaward migration of Wakasagi in Lake

Abashiri may be associated with a decrease in nutritional condition during the juvenile stage.
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Sampling locations in the Lake Abashiri system. Lake-resident Hypomesus nipponensis were collected in Lake Abashiri

(St.1 and 2). Seaward migrants were collected at Omagari in Abashiri River.
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Table 1  Realignment of the developmental division of Hypomesus nipponensis by Torao (2000 )
Period  Stage Phase Devide criterion
larval  yolk-sac A From the hatching to the completion of yolk absorption
preflexion B From the completion of yolk absorption to just before the appearance of the dorsal fin rudiment
C From the forming of dorsal fin rudiment to just before the beginning of notochord flexion
flexion D From the notochord flexion begins to the beginning of caudal fin indentation
postflexion E From the beginning of caudal fin indentation to just before the attainment of complete fin ray counts
F From attainment of fin ray full complement to transformation to early juvenile
. o . Transformation into the juvenile form progresses. Characterrized by the melanophores appear on the
juvenile juvenile G cephalic region, the posterior part of trunk, and the upper part of the caudal peduncle
H The transformation from larva to juvenile is complete. Characterized by the melanophores on the lateral

line become conspicuous and are distributed on the anterior trunk in front of the dorsal fin base
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Fig. 3  Seasonal changes in the standard length distribution with developmental phases of Hypomesus nipponensis collected
from Lake Abashiri and Abashiri River. Open bar: phase F, shade bar: phase G, solid bar: phase H.
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Fig. 4 Changes in the triglyceride (TG)/phospholipid (PL) ratio of lake-resident and seaward migrating Hypomesus
nipponensis in the Lake Abashiri system. Symbols represent the mean values. Vertical bars indicate standard deviations. The
seaward migrant catches were based on data provided by the Hokkaido Abashiri Fisheries Experiment Station.
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