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Physical characteristics of the spawning ground of pond smelt,
Hypomesus nipponensis at the downstream of river structure as the consolidation

work with head of fluid in Hinuma river, an inflow-stream to Lake Hinuma

Takashi NEMOTO

Abstract
This study has been directed in physical characteristic which are water depth, current velocity and substrate
size of the spawning ground of pond smelt, Hypomesus nipponensis at the downstream of river structure as the
consolidation work with head of fluid in Hinuma river, an inflow-stream to Lake Hinuma from February 2 to
February 27 in 2012. The amount of eggs deposited was determined by collecting the bottom substrates by
means of a quadrat flame. The eggs deposited were found on coarce sand, as ranges of median diameter
0.37 to 2.72 mm with the surface flow of 30 to 52 cm/sec. The number of eggs was counted on each stages of
development of 1) gastrula stage, 2) embryonic body stage, 3) optic cup stage, 4) eyed stage. On February 3,
18.6 % of collected eggs was determined as on eyed stage. And on February 27, 42.9 % of collected eggs was
determined as on gastrula stage. The existence of the eggs which were on each stages of development suggests
pond smelt in Lake Hinuma spawn in this area from the middle of January to the last of February.
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Fig.2 Map of Lake Hinuma and inlet rivers
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Fig.3 Embrryonic development of pond smelt
Upper : left; gastrula stage, right; embryonic body
Lower: left; optic cup stage, right; eyed stage

X3 UhHRINoFE AR
BRI, o RS
B IRERAH, £ IREARILEH

(KRGRIF K PERRBR Y5 (1912) K 0 #i53)



TREN I 2 U A Y F EEIRSE D IE R O HEE 11

REESMFOMEE B X, KR, AR, JiEs X OEE
KRl L, BLHIFIE D H OLFRT 9 BRCHlE L, Fio
W, PN —E A R T SR A NE L, R
E L7, 2 R7— FTERELEEEORZRIZ DN T,

X A T —IEHERE & IV C Wentworth ORIE X /FZ LD,

RIEERRBATICHE L7 ORETGEFAA RS, 1980),

3. #%& B

R RO AR L (X4), KRIEDO)hEH S5
RS L VI, FRIEICE L CFH Lz N o/ ER
H Y, BRIZZE OEANI DL T2, Wi/ f % $k
A THEBERDRLO E 72> TE Y, 2O ERO)IEITR
10m TH o7z, FOMAN TR IE D IEKER D S TN
10m DIEET, MRICHERT L LTORED T 1 v 27 M3
WEBSNTRY, TIFEmICE®Rd 52 L, Kl
MOMRRBTE -, ZDOEKR T OKZET 40 cm 2> 5 50
em FRETh o=, FIO O & 7= 5 /N D A
DB IEF 20m TH Y, Z OFIEE AT IEKZE 20 cm
35 40 em FRE & Ao TN,

FR1ET Consolidation work

S *

HETAYY

*

fifi| sand bank

%

Fig.4 A portion of the Hinuma river where the spawning
ground was studied ( Bar scale indicates 10 m,
Asterisk indicates the point of collecting bottom
substrates)
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Fig.5 A cross section at the consolidation work
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Fig.6  Relationship of depth and surface flow at the
consolidation work
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Table 1 Data of a mean size of rubbles in the bottom at
the consolidation work on each date
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(mm)
Date 02 FEB 17 FEB 27 FEB
Diameter 0.377 0.943 2.721
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Table 2 Data of a number of pond smelt eggs at the
downstream of the consolidation work in Hinuma
river on each date

#*®2 TR IS D U A XN OERERE R

Date  WT Total of Numb. of Numb. of Area of Density of
°C eggs alive eggs dead eggs scooping eggs

ind. ind. ind. m’  ind/m’
02 FEB — 3 2 1 0.0648 46
03 FEB 2.1 50 43 7 0.0525 952
09 FEB 6.5 58 48 10 0.27 215
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27 FEB 6.5 10 7 3 0.36 28
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Table 3 Comparison of a density of eggs among the sites
(Sites shows the distance from the consolidation work)
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Date  Site Total of Numb. of Numb. of Area of Density of
eggs alive eggs dead eggs scooping eggs

ind. ind. ind. m?  ind/m?

17 FEB 2m 233 188 45 0.18 1,294
15m 839 633 206 0.18 4,661

30m 563 504 59 0.18 3,128

27 FEB 2m 6 5 1 0.18 33
15m 4 2 2 0.18 22
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Table 4 Distribution of a stage of development of
collected alive eggs on each date
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Date Numb. of Stage of development
alive eggs  Gastrula  Embryo  Optic cup Eyed
ind.
02 FEB 2 - — - -
03 FEB 43 12 6 17 8
09 FEB 48 14 10 6 18
17 FEB 1,325 513 70 110 632
27 FEB 7 3 0 1 3
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Fig.7 Change of a percentage of four embryonic

development stages of pond smelt eggs collected at
the downstream of the consolidation work
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Fig.8 Change of a daily catch of pond smelt by a set net
at the mouth of Hinuma river which flow to Lake
Hinuma in each spawning season of 2009 and 2012
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