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Occurrences of spawning of crucian carp and the daily changes of water temperature

in the canal system around the Lake Kasumigaura

Takashi Nemoto

Abstract
To examine the distributions of the spawning ground of crucian carp, Carassius auratus langsdorfii in the cannal
system around the Lake Kasumigaura, the occurences of crucian carp spawning were surveyed. From March
28 to May 12 in 2012, sampling was conducted at the cannnal. The survey station was located in an irrigation
canal connected to the lake via small inlet river, Furukawa river. Spawned egg were collected using a bundle of
artificial grass, called “Kinran-frame”. The bundle was set at the survey station in the cannal, and replaced the
old with the new one at 9:00, every day. The egg of crucian carp, Carassius auratus langsdorfii sius were
observed at April 2nd first and at April 25th in the end. For this sampling term the spawning egg were
observed eight times in total. Especially, Spawning Intensity Index , which related to the amount of spawned
egg on the bundle was rapidly becoming high between April 13th to April 19th. For the seven days, the water
temperature in the cannal indicate 15.5°C*1.7 in averageZ=SD and the ranges of daily change between the
lowest water temperature and the highest water temperature in the canal indicate between 2.4°C and 4.6°C,
whereas the water temperature in the Lake Kasumigaura near the gate of the cannal indicates 13.6°C =4.5 in
average=xSD and the ranges of daily change of the lowest water temperature and the highest water temperature
in the Lake Kasumigaura indicate between 0.4°C and 0.7°C.
These results show that the canal habitat is used as the spawning grounds by Carassius auratus langsdorfii and
suggested that the big range of daily change of water temperature stimulates crucian carp spawning in the
cannal. Additionally, the Lake Kasumigaura crucian carp population may be recovered by the amount of

spawned egg in the canal around the lake.
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Fig.1 Location of the survey area at a cannal system around
the Lake Kasumigaura
(@ shows the survey are in the upper fig.)
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Fig.2 Daily changes of water temperature at the cannal
system and Lake Kasumigaura

(Solid line: The canal, Broken line: Lake Kasumigaura)
(Arrow: The date of egg observed)

(Upper Fig:  From March 30 to April 30,2012,)

(Bottom Fig: From May 1 to June 1, 2012)
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Table 1 Table of Spawning Intensity Index (S.l.I1.)and the
difference between maximum and minimum  water
temperature of the previous day when S.1.1. observed

F1 EENOKRAICET 2EINRERK L ZORTA
DOKIED LFIRE

Cannal Lake Kasumigaura
Dateofegg| g1 [ wT AWT At | WT AWT At
observed

4/2 0.08 9.9 3.2 7] 10.8 1.1 12
4/12 0.04| 143 0.6 5] 12.9 04 7
4/13 0.5 139 45 71 13.0 0.7 24
4/16 1.1] 16.1 3.1 6] 13.6 0.5 22
4/17 0.8] 126 24 9] 133 0.5 16
4/19 0.5 139 4.6 6[ 13.6 0.7 22
4/20 0.01| 157 3.7 7] 141 0.5 13
4/25 0.02] 15.1 4.6 8| 14.0 0.8 19

S.LI. : EEDRIRE S

WT: EEEINERE B O H 4819 Rro7KiE (C)

AWT : #il H DRARKIR & Rk & ofgzE (C)

At FARZKIR D © SR KRS B U 72 IRefd] (h)

S.L.1.: Spawning Intensity Index

WT: Water temperature of the previous day at 9:00 of egg

observed
A WT: Differences between maximun and minimum water
temperature of the previous day
At: The time required for AWT
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Fig.4 Relationship between Spawning Intensity Index (S.1.1.)
and the difference of maximum and minimum water
temperature on the cannal system on the previous day when
S.1.1. was observed
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Table 2 Percentage of hatching ratio of spawned egg collected
from the cannal system
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Lot number 1 2 3 4 5
Date of sampling  4/13 4/16 4/17 4/19 4/20
Number of egg 31 30 30 42 24

Number of hatching 10 14 28 5 0
Days for hatching 10 8 8 1 —
Hatching ratio(%) 32.3 46.7 933 119 0.0
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