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Fishery Biological Studies of Pond Smelt, Hypomesus olidus,

in Lake Kasumigaura VI

Toshio KASEBAYASHI and Isamu NAKANO

Synopsis

Since 1951 the authors have been conducting a fishery biological study on
pond smelt in Lake Kasumigaura. Although our rescarches have not been comp-
leted as yet, it is the intention of the present paper to make an interim report
on the surveys which have been carried on up to the present. The results obta-
ined are as follows:

1) The spawning season in the lake is from the middle of January to the
end of February, which varies from year to year and from area to area as well.
The eggs are deposited in the sandy and gravelly ground on the bottom, adjo-
ining to the lake bank, which is approximately one meter deecp below the surface
of the water. It is observed, however, that a group of pond-smelt, though small
in number, migrates for spawning to the streams which flow into the lake. The
ratio of fertile eggs to total ecggs laid is more than 50%. So comparatively good
fertilization is thought to be carried on. The number of ovarian cggs is exp-
ressed by the equation given below:

N==935W1.o (
where N denotes the number of ovarian eggs and W indicates weight.
As in the casc of spawning, it is found that the larvae are distributed widely
enough in the area bordering on the lake bank.

2) ‘The growth of the fish is observed to quicken its pace, as arule, during
September and October every year, and it is usual for the growth curve to show
an S shape. The growth rate also differs with areas and ycars.

3) The pond smelt stock in Lake Kasumigaura consists mainly of the fish
below one ycar old. The number of the two-year-old fish is very small, showing
only 0.022~0.49% on the average.

4) In the food organisms contained in the stomach of pond smelt, Crustacea,
among zoo-planktons, holds the largest percentage; the main genera belonging
to this class being Bosmina, Diphanosoma, Cyclops, Limonocalamus and Neomysis.

'5) The pond smelt is most active in its movement in mornings and cveni-
ngs. At night it is continuously active, whereas a: the day-time the fish seldom
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behaves. Judging from the amount of the catch, it is noticed that there is a
tendency for the fish to travel leeward.

6) The analysis ol the total length composition of pond smclt caught by
Hobiki-ami (a kind of trawl-net) and Daitoku-ani (a kind of drag-net) revealed
that in the former methods considerable selectivity ts unavoidable. So this method
is not desirable to collect sampling materials.

7) The difference in fish population is distinctly observed to exist between
the gulf parts and other parts of the lake. Lspecially in gulfs a few populations
are so mixed that the position is rather complicate.

85 The amount of catch in recent years teads to decrease ycar by year,
whereas there is no appreciable decrease in the catch per unit of [ishing cffort
by mean of Hobiki-ami, by which method over two-thirds catch of pond smelt is
taken from Lake Kasumigaura. However, the decreasing tendency is due to the
gradual decrease in {ishing operations. T'he fact that there is no upward tendency
in the catch per unit of angling effort, it is felt, suggests the complexity of the
problem involved in this respect.

9) The negative correlation is observable between the annual amount of
catch and the average length of pond smelt at the opening scason. That is,
there is a good catch when the average length is short with the small standard
deviation. On the other hand, however, in the case of average length being
greater and the standard deviation being larger, the catch is generally poor.

10) The artificial propagation practised so far in Lake Kasumigaura has

almost no bearing upon the fluctuation in the stock of pond smelt.
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Rotatoria
Keratella sp.
Rottulus sp.
Cladocera
Bosmina longirostris (O. F. Miiler)
Diaphancsoma brachyrum (Licvin)
Leptodora kindti (Foche)
Stda erisiallima (O. F. Miiller)
Copepoda
Syclops sp.

Limnocalanus sinensis Poppe var. tenellus Kikuchi

Pseudodiaptomus inopinus Burchhards

Naup. of Copepoda
Cyanophyceac

Anabaena sp.

Aphanizomenon sp.
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Atyidae
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Scenedestnus sp.
Bacillariophyceae

Melosira ilalica Kiitz

Fragilaria sp.

Navicula sp.

Cymbella sp.

Synedra sp.

Surirella sp.
Crustacea

Neomysis intermedia (Czerniavsky)

Atyidae @ | ffi
Insecta

Chironomus sp.

Diptera @ 1 ff

Pisces
WIOE a3 37223 X0RANFY () AR%K
Pt S ,

b ¢ ~— 7. 21 8 1 8 23 10, 2 10. 23 i, 25 12, 17
_® 000— v v v S
Keratella — — — I (=) — —_ =
Bosmina == — [29,070092.3) ! (=) 1 (=)| 2,866(75.8) 168¢22,0)
Diaphanosona 83(23.0)| 23(2.9) — | 1%6¢31.5) 1,511¢71.8)] 90 (2.4)] —
Leptodora - . - 2 () 14 (0.7) — —
Sida — — —_ - - — —
Cyclops 99(27.5)1633(78.5] 13 (—)| 87(17.5) 83 (3.9) 333 (8 8) 422(55.2)
Limnocalanus — S (-) — 54(10,9)  367(17.4)| — —
Pscudodiatomus 48013, 3) - - — — 46 (1.2 41 (5.4
Naup of copepoda - — 23 (=) ~— 7 (=) 13 () 71(0.9)
Anabena — 1 (=) 1 () = — . .
Microcystis 9827, 2) 60(7.4)| 1,573 (7.0)] 131(26.4)( 100 (4.8)] 199 (5.3) 89(ll. 6)
Coelosphaerium - 4 (=) 7 (=) - - - -
Oxcillatoria - 6(0.7) — - o - —
Mirismapedia — — o — — — —
Pediastrum — — — - — 4 (—) —
Melosira nen — 2 (=) 1 (=) — 120 (3.2) 15 (2.0)
Navicula — — — - — 6 (-) 4.5
Cymbella — — i5 (=) — e — -
Synedra 1 (=) - — 1 (=) 4 (=) 48 (1.3)] 10(1.3)
Surirella 1 (=~ - — —_ — — —
Neomysis 12 (3.3)| 74¢9.2)] * — 51(10.3) 13 (0.6 — 8 (1.0)
Atyidae _ — — 1 (=) — — —
Chironomus 1 (=) 2 (=) 1 (=) - C- - —
Salangichthys microdon - —_ — 10 (2.0) 5 (=) — —
Goby — = I (=Y o= - = =




Salangichthys microdon (Bleeker)
Gobiidae o 1 #i
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kb, BhbEiori T, WM %ME CCRONI O Microgstis TH DT, & &b
to35ih B Cyclops 1203 T A, Limonocalanus 11, WEECit & Hd T ds, A THHEBINS
SBT3 A8dh b, W BO Chiromomus, +7 ¥4, »~EHOHMSHALRLY, Thbidlk
LTKEDY » 4 I L OTHRENTY L,
|21 MEIZB1I 59 24 ¥RAEHO A%
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53, 222 46,200
55, 212 36, 460
24,952 23,900
1930 36, 694 23, 592
26,730 | 1955 11,089
24, 960 16,100
87, 456 15.000
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(14~18) 7 Hh 4+ XOUNEY
Neomysis infermedia X 5
Neomysis infermedia Mysis stage
HBosmina longirostris % 300
Cyelaps sp.  x 300

Limnocalanus sinensts X 420

x 400
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AHd

7.21
”

8 1
8.11
B, 22
9. 5
9,20
9.21
10,17
I, 7
11.25
12, 6
12,23

7,21
"
9.20
11,24
12,20

7.21
8 1
8.11
8.22
8.23
9 8
9 20
10,13
10.27
1. 9
12, 6

B 1 o

WA A L =

S AN B 3 7 B

| W K| 116 | 47.79 | 42 36~ 72
| o 203 47.53| 39 30~ 72
L " 103 | 48,79 | 45 33~ 75
(-1 " 129 57,54 | 54 42~ 75
o " 128 | 57.72| 51 42~ 78
- P 127 | 59.01| 57 48~ 90
'i p " 108 | 70.38| 69 5~ 87
- " 104 | 70,93 | 69 57~ 87
" 141 | 71,03! 69 | 60~ 87
| s n2 | 759 75 | 60~ 9
AP R 97 | 82.86| 81 | 69~ 99
| v | 100 | 82.92 81 | 66~105
” " 87 82.59 84 63~102

‘ BE A AR | 141 | 4670 42 35~ 72
p p 122 | 48,17 39 36~ 72

” ” i15 65.45 | 57 51~ 87

R ” 77 79.21 | 81 63~ 93
- " 108 | 76.50| 75 60~ 99
Ei«r W OAHgB| 116 | 42.47| 36 | 33~ 75
[ " 132 | 5543 51 38~ 72
‘ ” " 118 45 .56 | 45 33~ 66
p " 118 | 50,81 48 39~ 72

I " r; 105 57.60 | 51 45~ 78
[ » " 105 | 57,28 | 54 39~ Bl
' y ” 104 59 63 | 57 51~ 8l
| ” " 99 68.79 | 63 57~ 87
| » # 99 | 69.70| 66 | 60~ 90
" » 94 | 72.86| 75 63~ 90

" " 134 75.18| 75 63~102

B (mm)

WA EL- 51 AT A XOPEE (1955)

i3
{2z |

19.50

1

{ 9,96

9. 26
7.47

| 7.96

7.71
7.10
6. 21
5. 50
6.78

| 5.92
1623

7.68

| 8.42

8.65
7.83
7.03
7.086

9.49
7.83
6. 92
7.59

1 9.02
| 8.45
7,48

6,60
6.78
573

1 6.68

&% W (gr)
vk K| B
0.74 | 0.3 0.1~2.7
0.73 | 0.3 0.3~24
0.91 0.5] 0.3~2.7
1.43 | 1.21 0.6~3.0
1,53 | 0.9 0.6~36
144 | 12| 0.6~54
2,46 | 2.4 0.9~45
243 | 2.7| 1245
238 | 2.1 1.5~4,5
290 | 27| 1.2~5.7
3.85 3‘6| 2 4--6.6
3.59 3.6| 1.8~7.2
3.84 3.01| [.5~6.9
0.73 | 0.6| 0.3~27
0.71 | 0.3! 0.3~2.4
201 | 1.5] 0.9~3.9
314 | 2.3 1.5~54
3.0} 2.4 1 5~6.6
0.5¢4 | 0.3] 0.3~3.0
1L21 | 1.2] 0.3~27
0.71 | 06| 0.3~2.4
091 | 09| 03~27
1.41 | 0.9| 0.6~3.3
40 | 1.2| 0.3~30
142 | 0.9 0.9~33
204 | L8| 1.2~42
228 | 21| 1.2~48
283 | 27| 1.8~4.5
2.65 ‘ 27| 1.5~6.9

i 0. 56
0 55
0.57

| 0.58

i 0.65

| 0.68

0.73

0.68

| 0,63

0.78

0,86

0,82

116

| 0.49
| 0,45
1 0.70
10.86

1.00

| 0.45
| 0,46
0.63
0,47
0.64
0.59
0.59
0. 66
0.7
0.61
0.78
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B 1 i) Byl s v EogeR (1956)

91 5o Fils 4 fz  (mm) | _ kW (er)

Au [ s je o u ;{ﬁ?z M= F G U R VI e~ F W U B
7.21 | A mz}'am 162 ! 49.76 | 46 | 31~70 | 10.5¢ I .01 | 0.8 02~26 0. 49
7500 4 o 13t 5079 52 | 81~76 | 1151 ' 1,03 02]02~32 72

vl 131 5079 52 | 31~76 | 1157 04| 0.2/02~32 075
7.20 [ o= 9% WLOFxEE| 141 5332 52 | 31~73 9.21 113| 11 0.2~26 056

v | 7 KW W[ 00, 5078 52 | 34~76 | B93| 113| 0.5/0.2~29 059
8.6 4 o |02 5171 52 | 38~79 | 1258| 099 0.2/02~35 0.7
720 FE M A fE M| 156 60.42 67 | 31~85 | 10.67| 158 2.0 0.2~38 078

v | o " 100 | 56.80 | 55 | 28~82 | 10.19| 138 1.1]02~38 ‘ 0.71
10,2 | »# - 98 76.86| 76 | 64~106 | 7.02| 2.81| 2.3|14~7.4 | 1.00
120 i G K R | 220 43.82i 31 | 25~76 | 14.11| 0.71] 0.2]|02~29]| 0.6
721 w« ! mo xg| 271 3844 31 | 88~73 9.82| 048| 0.2]/02~29! o042

4 ” ' 14 1417 38 51 ! 31 ] 28~76 9,49 0. 40 0.2 0 2~29 . 0 .38

v v | w | 147| 38.57 31 | 28~76 | 9.52| 0.38] 0.2|0.2~29| 038

" w | w | on! 3846 31 | 28~73 | 98| 048[ 02]|02~29| 045
8.6 | KMM| 162] 4546 31 | 25~79 | 13.44 | 0.74| 0.2 0.2~3.2 1 0 68
10 4| » | 57| 82.90| 82 | 67~97 7.52| 375! 3.5|1.7~6.2| 106
10. 8] » | @WOEm| 08| 65.08] 61 | 46~91 9.99| 1.97| 1.4/08~4.7 952
10.25 | » " B0 | 76.34| 76 | 55~97 8.85| 292| 290.8~6.2 13

B4 1 () Brwicbirar A XoREeR (1957
?ﬂﬁ mm & i (gr

AR [ s R | Rt g o= { N L RS e ) e
5.27 | 7nd |\ xxm| 50| 37.62] 39 | 2748 39| 02| 02/02~08| 015

" # w 50| 38.28| 39 | 30~48 | 4.47| 0.36| 0.5 0.2~05 015
7.20 | g% 4 K| 99| 6197 60 | 36~87 | 857 157 L4|0.2~41| 069

p PO | 79 53.58 | 5¢ | 30~72 9.17| 094! 0.8/02~23 047
8.1 4 | 120 6250 66 | 42~81 | 08| 1.62] 1.7]/02~35] 057
8.23| » |I@UE@m| 95 60.32| 63 | 42~78 7.61| 1.43| L4 0.2~29 0.5
10, 20 » A 8t 7979| 81 | 57~90 | 7.8/ | 3.3t| 38l08~65 100
1023 » P 91, B215| 75 | 63~99 | 892 357| 26!1.7~71 132
1,250 » P 94| 8266| 87 | 63~108| 896| 338 3.5/ 14~83! 1.2
12,17 p » 98 | 84.80| 84 | 63~108| 7.81( 3.72| 4.1 14~80 1.01
6.13 [ b i [\ X8| 78| 4458 39 | 30~69 7.67| 0.57] 0.210,2~23, 0.40
6, 26 ” " 81| 45.81 | 48 30~66 9.84 063 0.2 0. 2~20 0.79
7.21 v @] 120 ; 50.43 | 63 | %0~72 | 12.15| 093] 0.2 02~26| 063
8 1 " " ng| 49.32| 36 | 30~78 | 11.14| 097 05 02~32! 075

g ” " 98| 46.81| 36 | 30~78 | 12.31| 086 05 02~32 077

P P p 87 58.3¢| 63 | 30~78 | 10.01 1.38 0.2~2.9' 0.63
826 » | 100 | 60.03 | 66 | 39~78 83| 154 08'02~29" o066
9927 » | 9 | 73.05| 78 | 48~93 | 9.64| 247| 26 0.8~53 099
1022 P 87 74.69| 81 | 57~105| 1140 | 259 1.4 L~27 | Lo
1226 | P 60 8205 8l | 66~99 7.74| 3.54| 29 17~59, 100
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7.21
VA

9 4
10. 6
10, 25
11, 26
12,16

7.21
¥
v
4
v
"

9 3

9 4

10. 27 |

11, 28
12,17

g 1 ()

”

14
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”

"

"
4
/4 .
"
14
"

”

14

4
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14
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L
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RO M
X B

”

”

7

n

r

£

oot 30 Ay XofEFE (1958)

| mx |

22 |
68 |
38 |

73
103 '

|
9]l

93
95
104 !
|

108 |
132
78
9%
91

95
83
81
106 |
83 |
70
71|

103 ]
123 |
115
107 |
125
113
139 |
105
113 |
9

107

27.53
3119
35.37

50 85
36,79 |
60.13 |
41,59
39,00
42, 14
39 51

42,58 |
38.93
34.58
42,18
40.78

45.03
50, 53
57.74
75,12
85,22
95.86
94.76

44,21
41.37
39,78
42.95
45,84
47.18
57.35
58. 00
72,55
83.66
79.31

|

£ (mm) | (gr)

REC g e— ¢l R e P < % m LB
27| 4~30| 173 02 |02 02 | —
80| 24~ 48| 4.72| 028 | 0,2'| 0.2~ 0.8 | 0,531
30 [ 27~ 51| 810 0.33 Il 0.2 0,2~ 11|02
48! 33~ 66| 599 079 0,8’ 0.2~ 1.7!029
3| 27~ 63 520] 03¢ | 02| 02~ 17|02
63| 45~8¢| 808 142 | L4 02~47 077
3| 27~ 72| 9.02| 0.51 | 0.2| 0.2~ 2.6 | 0.22
36| 30~¢| 62| 03 | 02| 0.2~ 1.4 |0.28
36 | 33~ 72 9,11‘ 0.52 | 0.2] 0.2~ 2.9 0.47
36 | 27~ 57| 499 041 0.2 0.2~ 14|02
53| 27 66| 3.27| 0.52 | 0.2| 0.2~ 1.7|0.43
33| 27~ 66| 9.09| 0.41 | 0.2| 0.2~ 17|03
33|. 27~ 51 437, 0024 ;, 02| 0.2~ 080 11
39| 27~ 72| 9.09| 052 | 0.2| 02~ 23045
33| s0~63| 863 047 | 0.2| 02~ 1.7 (037
45| s0~66| 858| 0.63 | 05 0.2~ 1.7 | 0. 39
48| s3~ 63| v89| 0.8 | 05| 0.2~ 2004
55| 46~ 79| 668| 140 | 13 0.4~ 34 | 0, 60
76| 55~100| 813| 306 | 2.2| 1.0~ 79| L2
79| 73~108| BO5| 4.2 | 31| 22~94! 17
100| 79~118| 890| 6,20 | 7.0| 2.8~13.3 229
91| 79~115| 839 611 | 49| 3 1~2.1 250
33 : 27~ 66| B82| 055 | 0.2] 0.2~ 200,39
33| 30~69| 975| 049 | 0.2| 0.2~ 20/ 043
33| 27~69| 903! 0.4¢ | 0.2| 0.2~ 23 03
33| 30~69| 1028] 0.58 | 02| 0.2~ 23 0.7
33 27~ 64| 11.86| 0.72 | 0.2 0.2~ 3.5|0,68
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