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Starvation limits of newly hatched larvae of wakasagi, Hypomesus nipponensis, and their downstream migration to
Lake Abashiri

MitsurRUu TORAO

Hokkaido Research Organization, Doto Research Branch, Salmon and Freshwater Fisheries Research Institute,
Nakashibetsu, Hokkaido 086-1164, Japan

After hatching in the rivers flowing into Lake Abashiri, it is vital for the survival of Wakasagi (Hypomesus nipponensis) larvae
to arrive at Lake Abashiri with yolk storages. The present study aims to estimate the time required for the newly hatched larvae
of wakasagi to arrive at Lake Abashiri. Yolk absorption and starvation tolerance were examined in the reared yolk-sac larvae, and
sampling surveys of drifting larvae were conducted at the inflowing river. Newly hatched larvae completed yolk absorption by six
days after hatching at 13°C. The point-of-no-return (PNR) of yolk-sac larvae was found by the five day mark. The results of a 24
-hour sampling survey for the drifting larvae show the larvae hatched just after sunset and immediately migrated to Lake Abashiri.
Judging from the yolk volume of these larvae, the time required to reach the lake was estimated to be from 0-1 day after hatching.
Newly hatched wakasagi larvae are considered to have sufficient yolk volume for starvation tolerance at the time of entering the

lake, even though arrival and first feeding at the lake are required within four days of hatching for survival.
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Fig. 1 Map showing the sampling stations at Abashiri River.
Solid circles indicate the sampling sites.
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Fig. 2 Daily changes in the total length, yolk volume, and yolk
retention rate in newly hatched larvae of wakasagi reared
at a water temperature of 13°C. Solid circles show the
yolk volume. Open squares show the yolk retention rate ;
the number of individuals having yolk by the number
of samples examined (n=30). Vertical bars are
expressed as the standard deviation.

Table1 Total length and yolk volume of rearing larvae during
the rearing experiment

Date Age Total length in mm Yolk volume in mm’  Yolk retentive
(Days after hatching) mean + SD mean = SD rate

May 31 0 4.924 £0.295 0.0459 £ 0.0235  100.0 (30/30)
June 1 1 5.240 +0.264 0.0251+0.0372  100.0 (30/30)
June 2 2 5.270 £0.327 0.0076 +0.0069  96.7 (29/30)
June 3 3 5.382 £0.302 0.0034 £ 0.0019  96.7 (29/30)
June 4 4 5.382+0.313 0.0003 £ 0.0007 13.3 (4/30)
June 5 5 5.477 £0.276 0.0001 £ 0.0007 3.3 (1/30)
June 6 6 5.233 £0.278 0.0 (0/30)
June 7 7 5.330 £0.317 0.0 (0/30)
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Fig.3 Diurnal fluctuation of the number of drifting larvae
collected with a NORPAC net in Abashiri River (St.1)
on May 18-19 (upper), and June 1-2 (lower), 1998.
Arrows show sunset (18 :45 and 18 : 58, respectively).
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Table2 Diurnal changes in the number of larvae, and mean total
length and yolk volume of wakasagi larvae collected
in Abashiri River St.1

Date Sampling Number of Total length inmm  Yolk volume in mm’
Time larvae collected meantSD meantSD
May 18, 1998 7:00 112 4.829+0.315 0.0234 + 0.0130
8:00 110 4.848 + 0.308 0.0242 + 0.0200
9:00 77 4.890 + 0.301 0.0218 £ 0.0132
10:00 86 4.783 £ 0.335 0.0250 + 0.0228
11:00 106 4.733 £0.308 0.0312 + 0.0166
12:00 209 4.844 £ 0.225 0.0218 +0.0141
13:00 149 4.889 +0.273 0.0257 = 0.0141
14:00 557 4.959 +0.274 0.0279 + 0.0153
15:00 606 4.878 £ 0.316 0.0366 + 0.0226
16:00 640 4.916 +0.293 0.0290 + 0.0128
17:00 1,004 4.888 + 0.300 0.0345 +0.0135
18:00 1,371 4.841 +0.299 0.0359 + 0.0191
19:00 4,176 4.857 +0.322 0.0291 + 0.0140
20:00 4,272 4.953 +0.312 0.0367 + 0.0182
21:00 3,770 4.857+0.292 0.0349 + 0.0149
22:00 2,501 4.822+£0.319 0.0327 +0.0138
23:00 1,423 4.900 + 0.289 0.0388 + 0.0156
May 19, 1998 0:00 1,247 4.888 + (.260 0.0377 £ 0.0183
1:00 777 4.874 +0.302 0.0346 + 0.0158
2:00 516 4.841 +0.246 0.0344 + 0.0167
3:00 454 4.917 +0.292 0.0449 + 0.0240
4:00 276 4.838 +0.324 0.0334 +0.0152
5:00 237 4.835+0.277 0.0319 + 0.0206
6:00 131 4.836 + 0.320 0.0337 + 0.0159
7:00 128 4.809 + 0.345 0.0324 + 0.0140
June 1, 1998 7:00 3 4.350+0.312 0.0313 +0.0010
9:00 6 4.642 +0.331 0.0218 + 0.0190
11:00 3 4.917 +0.382 0.0255+0.0183
13:00 6 4.470 +0.373 0.0321 + 0.0091
15:00 4 4.763 + 0.206 0.0293 + 0.0127
17:00 3 4.750 £ 0.132 0.0243 £ 0.0110
19:00 8 4.681 + 0.285 0.0417
21:00 119 4.477 £ 0.226 0.0288 + 0.0178
23:00 38 4.505+0.184 0.0258 + 0.0210
June 2, 1998 1:00 27 4.639 + 0.226 0.0255 +0.0120
3:00 6 4.450 £ 0.574 0.0133 = 0.0053
5:00 4 4.425+0.393 0.0411 +0.0248
7:00 3 4.650 + 0.304 -
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Fig.4 Temporal changes in the number of wakasagi drifting
larvae collected in Abashiri River (St.1) during May -
June 1998 (upper), 1999 (middle), and 2000 (lower).
Solid squares show the number of collected larvae in five
minutes. Open circles are water temperature (C).
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Fig.5 Comparison of the number of wakasagi larvae collected
at St.1 and St.2 in 1998. Solid circles show the samples
at St.1. Open circles are the collected larvae at St.2.
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Table3 Total length and yolk volume of wakasagi larvae
collected at St.1 and St.2 in Abashiri River, 1998

Sampling Number of  Total length in mm Yolk volume in mm>

Station
date  larvae collected mean+SD mean+SD
St.1 May 1 0
May 4 0
May 6 15
May 8 0
May 11 79
May 13 392
May 15 41 - -
May 18 112 4.829 +0.315 0.0234 £0.0130
May 19 128 4.848 + 0.345 0.0324 +0.0140
May 21 107 4.478 +£0.358 0.0251 £0.0142
May 23 46 4.657 + 0.346 0.0198 £0.0119
May 26 29 4.766 + 0.283 0.0166 +0.0071
May 28 25 4636 +0.212 0.0217 +0.0096
May 30 19 4.709 + 0.257 0.0166 +0.0093
June 1 3 4.350 = 0.312 0.0313 £0.0010
June 2 3 4767 + 0.154 -
June 4 7 4.425 +0.154 0.0148 0.0114
June 6 2 4533 +£0.177 0.0073
June 9 3 5.250 £ 0.289 0.0147  0.0028
June 11 1 - -
June 13 0
June 17 0
St.2 May 2 1
May 5 0
May 7 1
May 9 1
May 12 3
May 14 19
May 16 7 - -
May 20 13 4.767 £ 0.293 0.0264 £0.0103
May 22 12 4757 +0.318 0.0138 +0.0060
May 25 2 4.725 £ 0.530 0.0180
May 27 1 4.600 + 0.035
May 29 2 4.790 -
June 3 1 4.000 0.0461
June 5 1 4.650 0.0236
June 8 1 4.500
June 10 0
June 12 0
June 16 0

-: No data caused by sample breakage.
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