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Factors Affecting the Abundance of Pondsmelt, Hypomesus nipponensis
Population in Lake Ashinoko

Kazuhiko Supo and Hideaki NAKATA

Abstract

In order to clarify the factors affecting the abundance of pondsmelt population in Lake Ashinoko

(35°12'N, 139°E), we investigated the date of hatching, growth rate, and the age composition of

pondsmelt. In addition, we estimated the seasonal and annual losses of pondsmelt due to predation

by fish species present in the lake such as rainbow trout, brown trout, and largemouth bass. The

results are summarized as follows:

(1) It was revealed from the estimation of the date of hatching and the growth rate of

pondsmelts collected in the lake that the fish originating from released eggs were more frequent

than those from spawnings.

(2) The 1+ age fish were dominant among pondsmelt caught by gill nets. This suggests that

recent declines in the gill net catch may be chiefly caused by poor survival of the 1+ age fish.

(3) The estimated loss of the pondsmelt due to the predation by other fish exceeds that due to

the fishing. Likewise the percentage of pondsmelt in the diet composition of largemouth bass

remarkably increased in recent years; this suggests an increase in predation pressure by the

largemouth bass.

Overall, these results indicate that predation is a crucial factor determining the abundance of

pondsmelt in the lake.
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Fig. 1. Lake Ashinoko and the location of sampling
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Fig. 2. Yearly changes (1975-1992) of the amount of
pondsmelt eggs, rainbow trout and brown trout
released into Lake Ashinoko. The change in
pondsmelt catch by gill nets since 1986 is also
shown (thickest line).
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Table 1. Sampling schedule and the number of pondsmelt collected in Lake Ashinoko

Sample Date Time Location Sampling Net depth  Number of pondsmelt
No. (1992) gear (m) (Age 07) collected
A May 28 20 :20—20 : 30 Hakone-Inlet LN-A 1 18
B May 28 20 :40—20 : 50  Center of the lake LN-A 1 37
C Jun. 25 20 :20—20: 25 Kojiri LN-A 1 12
D Jun. 25 20 :27—20:32 Kojiri LN-B 3 33
E Jun. 25 20 :50—20 : 55  Hakone-Inlet LN-B 3 11
F Jun. 25 21 :08—21:13 Hakone-Inlet LN-B 3 32
G Jul. 9 20 :50—20 : 55  Kojiri LN-B 5 1
H Jul. 9 21:16—21:21 Hakone-Inlet LN-B 5 2

I Jul. 9 21 :26—21:31 Hakone-Inlet LN-B 5 8
] Jul. 16 14 : 00 Hakone-Inlet SN - 36
K Jul. 22 15: 30 Hakone-Inlet SN - 50
L Jul. 22 20 :13—20: 18 Hakone-Inlet LN-C 3 50
M Jul. 22 20 :25—20 : 30  Hakone-Inlet LN-C 3 20
N Jul. 23 8:30 Hakone-Inlet SN - 11
(6] Aug. 5 13:30 Motohakone HN — 44
P Aug. 20 13:30 Motohakone HN — 346

LN-A: Larva Net (mesh size 0.315 mm), LN-B: Larva Net (mesh size 0.500 mm), LN-C: Larva Net (mesh size 3.0

mm), SN: Spoon Net, HN: Haul Net (mesh size 1.0 mm)
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Fig. 3. Frequency distribution of the date of hatching
of pondsmelts collected in the lake from May 28
— Aug. 5, 1992 (top) and Aug 20, 1992
(bottom). Arrows indicate the dates (Apr. 10-
19) of release of pondsmelt eggs.
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Fig. 4. The body length and age composition of pond-
smelts collected by set net in April 1992 (top)
and by gill net in December 1992 (bottom).
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Fig.5. Changes in mean body length of pondsmelts
presumably originated from released eggs (@)
and from natural spawnings (O) . The body
length of pondsmelts collected by angling (&)
and set nets (V) are also plotted.
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Fig. 6. Estimated seasonal changes in the number of
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tion by rainbow trout (middle), and monthly
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