FINAL REPORT OF THE SURVEY OF FRESHWATER FISH
OF
THE SECOND NATIONAL SURVEY ON THE NATURAL
ENVIRONMENT IN JAPAN 1978

1980

Nature Conservatlon Soclety of Japan



71

1981

53

55

3,300

27

44



55

53
55

71
44
3,295 2,666,
396
195 170
111 10
212,

629
387 225
169

50

53

140

202

27,



(

)

KLIPS

TOPODATA BY KANAI, H.

KLLPS.



Summary

As a part of the Second National Survey on the
Natural Environment, a survey of freshwater fishes was
carried out under the auspice of the Environment Agency
of Japan in cooperation with the prefectural governmerts
in 1978. The aim of this survey is to obtain fundamental
information on the state of freshwater fishes and to
provide data necessary for the conservation of natural
environments in Japan. For this survey, 71 species
including subspecies were selected; 27 species were
selected by Environment Agency and 44 by some prefec-
tures. These fishes are destined to become extinct and/
or scientifically important in Japan.

The present state of these freshwater fishes is
described in this report on the basis of the information
obtained from this survey. Puthermore, the information
was rearranged into numerical terms for computerization.
Distribution maps were prepared for the species selected
by Environment Agency through a computer prograrm called
KLIPS which was developed by Dr.Hiroo Kanai, Department
of Botany, National Science Museum, Tokyo.

Data dealt with are 3,295 in total. Species of
whic most numerous data were available 1s Gasterosteus
aculeatus aculeatus Linnaeus, Tfollowed by Coreoperca
kawamebari Temminck et Schlegel, Cottus kazika Jordan
et Starks, Hucho perryi (Brevoort), Pungitius sinensis
(Guichenot), P. pungitius (Linnaeus), Salvelinus malma
(Walbaum), Rhodeus ocellatus smithi (Regan), Pseudoperi-
lampus typus Bleeker, etc. Data listed in the data sheets
were classified into several iterms, 1. e. environment
impa ct was categorized as river conservancy, water pollu-
tion, building of dams, reformation work of rivers, etc.




Analysis of survey data for these species, which
are mostly confined in small distributional ranges,
indicates that the species are now confronted with the
destruction and/or restriction of habitats, and, iIn
consequence, rapid decline of population size, with
ever increasing human activities of variotls sorts.
Therefore, urgent and effective countermeasures should
be taken to protect such endangered situations of these
species.
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Hucho perryi BREVOORT

1.

Hucho perryi  Brevoort J C 1856

Salmo perryi Gunther, A. 1866
Hucho Hilgendorf, F M 1876
Salmo brachistoni  Kitahara T. 1904 H. perryi
Hucho hucho H taimen H ishikawai
H perryi Kimura 1934
Hu yu Hucho bleekeri H hucho
kg 10 12
kg Pacc 1971 H taimen
1940
1.5m 60kg
H perryi
@) H ishikawai Mori 1928
‘34, '35, '36 H. taimen
pacc 1971
1963 1979

2.

H perryi
Hucho

1954 Pacc 1971

1981

Berg 1962 Nuupeepr umu geresa 1965 HukopgbCKMI
1964
1979 1975
1966

H taimen
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1965 1966
83.50 115.67 174.59 527.00
S malma 70
1978
41 354.7 14.6
84 650
H hucho
H taimen Leuciscus idius
L. leuciscus Coregonus tugun Hukopagbckuin 1954
1941 Nikol’ sky 1963
'66 29 32 145
300
1977
O.d.TpuneHko n apyrwue 1976
300
1978 300
H hucho H taimen Hukopghb
ckunit 1954 Pacc 1971 H perryi
1966
93
55
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m 2.5m 3,4

20 40
16 12,13
Fpunenmo npgp-
yTune 1974 1978
1979 1936
151 166
mm 41
281 285mm 52
85 385mm
150mm
550 580mm 930
mm
4.
1979 Berg 1962 1939 Jordan and Snyder 1902
OAvuaoBepr un Aeresa 1965 Okada 1960
1963 1978
Jordan Hubbs 1922
1934 1934
1929
1936
105 128mm 1938 1951,
‘59
1961 1966
1978
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H taimen Pacc 1971

H taimen

55 90
50
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Salvelinus malma  WALBAUM

Walbaum J J 1792

1939 AuupbGepr

1.
Jordan
S alpinus
S malma
ahara 1904
2.
3.

rrow 1981 Auwupgb6epr

11

Gilbert 1883

n er esa

Salmo malma

Salvelinus malma

CasBautosa K A 1961
1957 Armstrong Morrow 1981 Kit

m Jeresa 1965 Okada 1960

1981

1939 Armstrong Mo-
1965 Maekawa 1978 Okada 1960

Armstrong Morrow 1981

-33-

60



25mm

60mm 10 499 565mm
18 10

220mm

10

F L 100 180mm

Armstrong 1974

11

11
10 11

11 1,888
1962

1967
1973 1972 23
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1981

apwvswes 1954 Berg 1948 Hart 1973 1939 Jordan Snyder 1902
Nuupg6epr n Neresa 1965

Armstrong Morrow '81 Lakere-
sident form Spring resident f Stream resident f

Stream lakeresidentf

Large lake river form bull charr S con-
fluentus Cavender 1981 Behnke 1981
290 1,600
2,782
F L 750mm 15
10 11
16
63 90mm
300mm

10
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F L 114mm

1967 1976
1938 Salvelinus miyabei
1957 S malma S malma
1967
1943 1960 10 31 11
21 24 1967
m
0.5m
43
410
1976
1933
1981
F L 120 130mm
20 30
mm 11 1973
180mm
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Bergl1948
Hart 1973 Mori 1936 1978 1963 1938 Okada 1960
1977 37
1977
5.
1967

Berg 1948 Hart 1973 Okada 1973
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-dan and McGregor(1925)

S leucomaenis

and Humoto(1972)

20

Salvelinus imbrius JORDAN et McGREGOR

(1977)

(1963)

30

(1977)

S imbrius

S

20

- 41 -

S leucomacnis

leucomaenis

(1967)

Yoshlyasu

Jor



1976

60
15 12
kype
400
10 11
20 100
15
5.1 5.4mm 12
13.8 14.5mm 70
14.5
27.4mm
40 50mm
80 95mm
100

- 42 -

11
10 50
30
17.7 18.5mm
36

40

70

2,3

241

30 40mm

11

1962



1963 1963 1966 1967 1976

1960

1966,1971 1967 1969

1979

1971

1979
1976 1977
1962
1971
1972
1963

1967
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1957

1979

1979

1963

1979

1951

1979 1979

127

- 44 -
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Hypomesus olidus  PALLAS

1.
Hypomesus sakhalinus
Hamada 1957
McAllister 1963 Hypomesus olidus  synonym Hypomesus olidus
Hypomesus transpacificus nipponensis n subsp.
KpwkaHnos ,B.A. 1966 H olidus
McAllister H transpacificus nippone-
nsis H olidus
1980
2.
3.
7.5 9.5 20 30
111 Hamada 1961
4.
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McAllister 1963

McAllister 1963

2.5

1967 1967 1978
1970

1980
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Neosalanx regani WAKIYA et TAKAHASI

1.
60mm
Wakiya and Takahasi 1937
1966
2 3
1955
2.
30
3.
1966
40 55mm 300 700
0.8 1.0mm
10 14 10 4._2mm 36 15 51
mm
4,5 50mm

-53-



1966

23
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Salanx ariakensis KISHINOUYE

130mm

Wakiya and Takahasi 1937

120 130mm

Wakiya and Takahasi 1937

1978 11 12
1978

1978

-57-

Wakiya and Takahasi

1966

6.5m

1937

1978

20
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Tribolodon sp

1961
1963 Tribolodon sp

1978
1978
1976

1977 1978
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mm

Aphyocypris chinensis GUNTHER

4 5
1948
1969
53 2.8mm
4_1mm
20 8.6mm
13  29mm
1939 1964
1937
1948
1969

- 65 -

1969

5,6
0.83mm
21 13 34
4.5



1979
1970
1957
1979
1976

Paspalum distichum

subsp 1976
1964
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49
1939

rhodeus aumussi Dybowski

10

1969

1969,1974

1979

Acheilognathus longipinnis REGAN

35 65mm

30 40
1979

- 69 -

11

0.2

A cantho-

1977

75



1969 1976

90

mm

25mm

40 60mm

mm

1978 1979

32 3.5x 1.2 1.4mm 17 25

-70 -

80 100mm

Rhodeus ocellatus ocellatus

20 30



1969

1979

52

1976

o1

53

2000
30

40

1977 1978 1979

1969

1979

71 -



46

1979

o1

1979

177

16

1974

1978

49

72 -

23

47

49

50

25

165,000
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Kner

1969,1974

1969

10

40 50mm
60mm

1969

1976

2.8mm

10
Rhodeus ocellatus smithi REGAN

10
2.7x 1.5mm

7.5mm 15.0mm

Rhodeus ocellatus ocellatus

-77 -

15



60mm

1978

1974

1978

1979

1979

1979

1979

1979

1976
1976

1978

-78 -

80mm

60mm



1979

1979

1979

1979

1979

1979

1979

1980

10

1950

-79-



1979

11
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11
Rhodeus atremius JORDAN et THOMPSON

Jordan and Thompson 1914

Acanthorhodeus atremius Stanford Univ
Carnegie Museum 1921
1969 Rhodens
Acanthorhodeus sciosemus 1921

1951 A sciocemus

Choi et al 1977
Tchang 1930

1964 Rhodeus sinensis
1969
23.3 66.5
33.4 49.4
3.25 3.35x 1.42 1.50 3.28 3.57x 1.50 1.80
21 23 35 3.2mm
8.3mm
30 40 60
1978
1978
1978
1977

-83-



-84-



Pl

°

8

4

|

N4 .

i g g

’
=
~

\

002 oSt ool s [} 0s

|
|
«

|
!
|
1
'
1
|

f
i

(xe32eT mr_»vn.ﬁ:_mvﬂﬁ&:nmzh& Jo ummklnvhoﬂ oYy
(aowzog mnvvoﬂ:ovﬁm

-4 (nyYsuoy TeI3ued)s3OFIFISTP NGNYD PuUB THUTLY ‘ NTINOH *I381Q
cuedepr ut (NOSAWOHL 3© NVQMOr) SNTWSJIjl® snepoyy ﬁﬂ.mlj

" NVOIH mﬂﬁndaﬁmGOH snyzeusolreyoy Jo dew uorgynqIrIzstqg
omSPJhw%§MMQA<\#wvﬁﬁizw D OBRUNYLE L 44 Atk

BYEOELSLNAUR Ly AR S )

08!



12
Rhodeus suigensis MORI

Mori 1935 40mm
Pseudperilampus suigensis 1939
35mm P 106 108
1965
1969 1976
1965 Pseudoperilampus Rhodeus
Choi et al 1979 22
1978 1977
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13
Tanakia tanago TANAKA

Tanaka 1909 Rhodeus tanago
Jordan and Thmpson
1914 Tanakia
at Obama in Province Kadsusa Rhodeus
miobuta
Rhodeus tanago Tanakia tanago R miobuta
1969
1921
m
1969
1969 1978
49 25
45 1970

1971 1972 1973 1974

1978 13
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1.U.C.N. Red Data Book
1970
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14
Pseudoperilampus typus BLEEKER

Bleeker 1863 Tokyo
1941 1969
1969
1932
1939 Aeheilognathus moriokae
1935
1934
1969

-95-

1931



.ohl

821

bl

g
-

B2
rﬂ\ %

) 1
i !
; ! f
| , .
“ _, ' { !
‘ ! “ { 1
{ | | /
AN L\ | , | ! i
o b A | . o’ oxirey
\\» { A w_. “ .A:nmnom JO Yjzaou pue TeJd3ued)s3doTIISTP NYoyog pue ojuey °*I3sTQ
Y g \ﬁm;\/,\ j cuedepr uT YAYAATD sndL3 sndueTtraedopnesd yo dew UOTINGTIISTA
It/ ! i A ! : i : .
,, _, 77 rfaf ! : | CORIERYURMAED G5 1O WHET [
“ _, N " ! : ] / :
., : { q \ ” : ‘ H i !
ﬂ J <ho, | , " " HYGor+5=3
' . \ | : . ! : | ._
! ' , ! ! ' ; _ _ A
' ! i | " : . . ; m,
,, : : , _ ! _
! . ! : :
Ol .

ooz 0s1 004 0s o 0g

-97-

!

-97-



15
Cobitis takatsuensis MIZUNO

Mizuno 1970

1978
1973,1977 1972 1978
1972
Ab Bb Bb
15
30 50
1976
1978
1977 1973 1977
1977
Mizuno 1970 1972
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1972
1978
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20

1971

3000 12000

138 59.6
60 90

1979

16
Leptobotia curta

1976

TEMMINCK et SCHLEGEL

0.9 1.16

3.5 21

- 103 -

52

14.0

18



53

1979

1979

1978

52

1969

53
1969
1978
53
60 80
300

60

-104 -

53

1978



26

1979

1973

1978a

300m

150m 1038
1978
25
20 30
1980
52

- 105 -

765



52

2 3 100

1978a 5 6

- 106 -
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17
Coreobagrus ichikawai OKADA et KUBOTA

Coreobagrus brevicorpus Mori

Okada Kubota 1957

14

1967 1963 1976

14

1967 1974

1963

- 109 -



1967 1978 1979a
1979
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18
Gasterosteus aculeatus aculeatus LINNAEUS

1963 1973 1976

1973

20

1973 14 15
0.2 0.5m/sec

12

30 150 600
10 4.2 4.9

100m
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1946 1937
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19
Gasterosteus aculeatus microcephalus GIRARD

1933 1935
1951 1957 1967

1957
1976

20 50
10 18 20

1.0
10 14 3.2 3.5 20

20 30
18
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1933 1935

1933 1935
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20
Pungitius sinensis  GUICHENOT

Pungitjus sinensis Guichenot f Kai-

barae Tanaka

58 168

10 400 1200
12 10
50
22

1970
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10

1933

1958 1966

1915 1928
1915
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21
Pungitius sp

1933 Pungitius pungitius

Pungitius sp
1968

1932 1933 1974

1978

1978

1978

-129 -

1941

1963

1933
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22
Pungitius pungitius  LINNAEUS

1976

1955 1957 1971
20 30
30 80 18
1.5
4.5

-133 -

7.5



1955 1957 1971
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23
Pungitius tymensis  NIKOLSKY

Pungitius tymensis

1963

1967
1981,

1975

1981

28 212 1.44

10 13 10 11
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1963 Berg 1949 1933 Auupb6epr
mnferesa 1965 Hukopgwbckun 1954 1934 Mori 1936
Wmuwpgtr N O 1950
Ovup6epr n Oer e 3 a (1965) Mori (1952 1973)

1957
1939 1967
1960
Kobayashi J
1932 1975 1938
1933
2.3
1967
5.
6.
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Coreoperca kawamebari TEMMINCK et SCHLEGEL

1.
1980
2.
15 25
3.
1957 1976 18 25
10 10 13
80 150 300 700 750
2.2 2.4
20 25 10
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20 35 60 70
130

4.
1974
40
1979
1979
1980
1979

10
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1979

1969



1979

1979

1979

1979

1979

1979

1979

1974

1976

30 37
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Trachidermus fasciatus HECKEL

1.
150
1951
1955
1937 1958
2.
1952
3.

1952

11

12
5,000 11,000

Atrina japonica Reev
5,600

2.0 2.2
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30
20 40 60 100 120 160
4.
1952
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Cottus kazika JORDAN et STARKS

1976

10 20
125

15 17
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Hypseleotris bipartita HERRE

1.
2.
1979
1979
3.
Herre

-da and lkeda 1939

22.5

1977
1977
1.2 20

ilby H

1927

klunzinger

1957

Herre 1927

ogilby

Lake 1967a Lake 1967b Anderson Lake and

1971

H
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0.33x 0.36

Mackay

H

galii
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Okada and lkeda 1939 1957

Okada and lkeda 1939

1978

1974 1978

1979
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1979 41 42
Berg L S 1962 Freshwater fishes of the U S S R and adjacent coun-
tries 1. 312 317 The Israel Program for Scientific Translations
Jerusalem
1961 16 1 5
Gunther A 1866 Catalogue of the fishes in the British Museum 6 1-
155 London
FrPvueHko O ® MankuH E M UYypHkoB A A 1974 CaxanuHcKkuin T
aliMeHb
Hucho perryi Brevoort pekwu BoratToi BocTuyHOe MNobepexbe Caxanut
a
MaBecTus 93 91 101
1951
11. 155 170
1959
14. 91 120
1938 8 3/4 388
395
1939
9 4 81 90
Jordan D S J 0 Snyder 1902 A review of the salmonoid fjshes
of Japan Proceeding U S National Museum 24 1265 567 593
Jordan D S C L Hubbs 1922 Record of fishes obtained by David
Starr Jordan in Japan 1922 Memoirs of Carnegie Museum 10 2
144 146
1977 15 31 33
Kimura S 1934 Description of the fishes collected from the Yangtze-
Kiang China by late Dr K Kishinouye and his party in 1927 1929
Journal Shanghai Sci  Inst Sec 2 121 25
1966 Hucho perryi 14 1/73 17 24
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Kitahara T 1904 Preliminary note on the salmon and trout of Japan
Annotationes Zoologicae Japonenses 5 4 117 120
1981
4 19

NuupagBsepr ' 'y M N Neresza 1965 PbiBbl ANOHCKOTNo MOpPS M conpeaqg

€1 b HBbBIX

yuacTein OXOTCKOIoO M XenNtToro mopei 2 94 95, Hayka Mo cC K B

au
NeHnHr papg
1940 22 88
1978 64 99

Mori T 1928 On the fresh water fishes from the Yalu River

Korea with descriptions of new species The Journal of Chosen Natural

History 6,8 25

1934 19 1 23

Mori T 1935 On the geographical distribution of Korean Salmonoid

fishes Bulletin of the Biogeographical Society of Japan 6 1 1 9
Mori T 1936 Studies on the geographical distribution of freshwater

fishes in Chosen Bulletin of the Biogeographlcal Society of Japan

6 7 35 61

1963 90 106

Hukonbckuin ' B 1954 YactHasa mxTtTuonor usa 154 396 CoBeTcCcKasa

Hayk a Moc k B a
Nikolsky G V 1963 The ecology of fishes Translated from the Russian
by L Birkett 108 142 Academ 1ic press London and New York
Okada Y 1960 Studies of freshwater fishes of Japan Il Sp Part
Journal of Faculty of Fisheries Pref University Mie 4 2 322 324
1936 4 2 377 382
1975 235 261
Pacc I C pen 1971 XM 3Hb XUBOTHBIX 180 181 MpocBeweHUe
CKBa
Soldatov V K G J Lindberg 1930 The fishes of the seas of the
Far East Bulletin of the Pacific Scientific Fisheries Institute 5
49 50 In Russian
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WvMuat N w 1950 PbiBbl OXOTCKOIO MOpHA 37 46 Axkapgp Hayk CCCp Mo

CKBa
1934 36 1 23
1966 20 107
118
1965 Hucho perryi
31 1 1 7
1978 4 132 136
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AHgpuswes A M 1954 Pow6bl cebepHbx Mmopeih CCCP 92 99 Akapgemwn
n Hayk
CCCP MocksBa
1979 40 48
Armstrong R H J E Morrow 1981 The dolly varden charr Salveli-
nus malma In Charrs Salmonid fishes of the Genus Salvelinus ed
by E K Balon 99 140 Kluwer Academic Publishers Group Distri-
bution Center Dordrecht
Berg L S 1948 Freshwater fishes of the U S S R and adjacent
countries 1 304 317 The Israel program for Scientific Translat-
ions lerusalem
1933 29 1 48
1962 17
59 63
Hart J L 1973 Pacific fishes of Canada Fisheries Research Board of
Canada Bulletin 180 134 135 Ottawa
1939 51 55
1943 Salvelinus miyabec OSHIMA
55 2 78 79
1973 1 23

Jordn D S. J 0 Snyder 1902 A review of the Salmonoid fishes
of Japan Proceedings U S National Museum 24 1265 567 593

Kitahara T 1904 Preliminary note on the salmon and trout of Japan
Annotationes Zoologicae Japonenses 5 4 117 120

1967 Salvelinus malma
21 11 31
1976 30 4 191 197
1981
4 19

Nunup6epr ' ¥ uM N Nleresa 1965 pbi6Gbl ANOHCKOTFIO MOpPS conpenpe

NbHBX YyacTei
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OXOTCKOTo un xentro mopein 1.92 26 Akapemus Hayk CCCP Mock
B a
Mori T 1936 Studies on the geographical distribution of freshwater

fishes in Chosen Bulletin of the Biological Society of Japan 6 7

35 61

1973 20 4
245 247

1977a 1

27 2 91 102

Maekawa K 1978 Growth and development of Salvelinus malma miyabei

compared with other forms of S malma Japanese Journal of Ichthyol-
ogy 25 1 9 18

1978 66 74
1963 104 106
1938 1 6 9 1 7 6 10
18 24 6 11 11 16 6 12 9 16
Okada Y 1960 Studies of freshwater fishes of Japan Il Sp Part

Journal of Faculty of Fisheries Pref Univ Mie 4 2 323 333
CaBBauntoBa K A 1961 O cmcTemMaTunuyeckoM MONOXeHUUN KamMuaTcKu
x MNonbuyos
Pouya Salvelinus soonorunueckuit xypuwan 40 11 1696 1703
1967 18 1
20 26
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1979 2
1967

1962
and E A McGregor 1925

Jordan D S

3 46

Record of fishes obtained by

David Starr Jordan in Japan 1922 Mem Carnegie Mus

346
1966
65 76
1971

15 2

1976

1977

1960

1971

1972

113

1963
1963

212

1979 2

1979 2

1979 2
1969

Yoshiyasu K

water salmonid fishes in southwest Japan |
38 7

Bull Japan Soc

1963

30

and Y Humoto 1969

Fish

1976

417 432

65 87

1 260

221

10 2

21

74 84

2

58 59
93

73 97
125 140

Starch gel electrophoresis of fresh-

779 788
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Genus Salvelinus char

65

77 97

78

1 33
1 22
1 30



1967
22 69 82

Hamada K 1957 A new Osmerid fish Hypomesus sakhalinus new species

obtained from Lake Taraika Sakhalin Japanese Journal of Ichthyology

5 3/74/5/76 136 141
Hamada K 1961 Taxonomic and ecological studies of the Genus Hypomesus

of Japan Memoirs of the Faculty of Fisheries Hokkaido University

9 1 1 56

1980 49 55

KnwkaHos B A 1966 HoBble aHWble O pacnpoCTpPaHeHURW MAanNnopoT bl
X KOoptluwe kK

B Bogax CCCP fJoknapgbe Akapgemuih Hayk CCCP 166 4 990 991
McAllister D E 1963 A revision of the smelt family Osmeridae

National Museum of Canada Bulletin 191,Biological Series 71

1 53

1978 1 21

1970 Hypomesus oildus
24 89 95
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1955 XI 789 pp
1966 21 159
170
Wakiya Y and N Takahasi 1937 Study on fishes of the family Salang-
idae Jour Coll Agr Tokyo Imp Univ 14 4 265 296
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1979 2 1 53
1979 2 1 40
1966 21 159

170
Wakiya Y and N Takahasi 1937 Study on fishes of the family Salang-
idae Jour Coll Agr Tokyo Imp Univ 14 4 265 296
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1978 2
1 17
Kurawaka Kinji 1977 Cephalic Cateral line systems and geographical
distribution in the genus Tribolodon Cyprinidae Japanese Journal
of Ichthyology 24 3 167 175 Figs 1 6

1969 4 208 color P1. 2, P1. 127
Figs A E
1979 6 127 129 1963
1978 2
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1979 2
1964
1948 3 3
1976
1 74
1964
464 PP
1937 22 94 95,
1969 455 PP
1970
33 6 853 863
1976
1 21 112 115
1979 2
40
1939
458 PP

-173 -

121

228 PP
123

53



1977
1978

1979

1939

1977
1979
1976

197
19
19
19
1969
1974

19
1969

1979

9

79
78
79

79

1976

1979

1974
1975
1976
1977
1978

3 55

6 21 23,

166 167,
6 1931
3 95
5 114 117

2 156 157

1 3 6

265 266
56 65
3 151 152

7 8 13 25 26
45 47
226 228
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1979 1 4 10 18
1980 22
1979 5 20 33 34
1978 4 101 102
1979 3 4 19 20 31 45
1979 3 6 13 14
1979 20 48
1979 3 4 15 17
1979 2 8 25 28
1969
1974 152
1979 9 14 27
1979 2 5 16 18
1978 91 101
1979 3 8 18 22 24
1979 11 12 16 24 26.
1976 214
1979 5 9 13
1979 6 7 10 15 24 26

10
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11

1977 313 330,

Choi Ki Chul Jeon Sang Rin Yang Hong Jun Kim Ik Soo Choi Eun HI
Chang Ki Sang Li Gang Bog
1977 Distribution of Korean Fresh Water Fishes 18
Fig 62 Korean Institute of Fresh Water Biology
1978 2.9 80 84
1921
Jordan D S and Thompson W F 1914 Reeord of the fishes obtained in Japan in 1911
Mem Carneg Mus 6 4 227 228,P1 xxv fig 3 Type
R Sciosemus 228 229 P1 xxv fig 3
1978 2 4 5
46 56 21 22
1978 4 13
1969 79 81 3 C C" 28 29
97 A E
Tchang T L 1930 Contribution a letude morpholg ique biologique et taxinom-
ique des cyprinides du basin du Yangtze Theses Univ Paris ser A no
209
1951 13 1 4 293
1964 202 203 5 22

Acheilognathinae
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11
1935
P1. 3
1969
64 59
1939
106 108

1979

23

1965
60

1976
2

1

9 4

12

121 122 Figs 1 2

Rhodeina

19 66

Rhodeus suigensis

47 562 563 561 564

82 P1 97 F H
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Jordan D S and Thompson
1911 Mem Carmeg Mus
1969
1970

159 167

Tanaka S 1909 Descriptions of one new genus and ten new species of

Japanese fishes Journ
1921

W

1971 1972

1973

6

College Sci

F

4

13

1914  Record of fishes obtained in Japan

230 231

2 1 34 1pl Textfigs 1 10

1974

Imp

3 1 17 2Color PIs Textfigs 1 4
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14

Bleeker 1863, Notice sur les nomes de gues de la Famille des Cyprinoides

1935 4 5
1938 574 30
1937 5 1 27
1939
9 4 81 84

Jordan D S and Fowler H W 1903 Areview of the cyprinoid fishes
of Japan Proc U S Nat Mus 26,813 815, Fig 1

Jordan D S and Hubbs CL 1925 Record of fishes obtained by David
Starr Jordan in Japan 1922 Mem Carnegie Mus 10 2 161

1941 36 12 211 214 Fig 11
1934 2 3 606 608
1935 213 214,
Fig 110 111
1941 3 11
99 100
1969

Okada Y and lkeda H 1938 Notes on the freshwafer fishes on the Tohoku
District in the collection of the Saito Ho on Kai Museum Saito Ho-
on Kai Museum Research Bull 15 Zoology 99 100
1932 1 2 65 75
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15

1973
185 190
1977
1978

pp97

Nizuno N 1970 Anew species of cobitid fish from Japan Mem

Ehime Univ B 6 3 133 143
1972

1975

1978

1977

1976

1

- 180 -

80 82

23 2
2 213 216
pl13 212
pal 71
pp462



1978
1980
1979
1978
1978
131
1979
1971
1974
1979
1969
1973
1979
1980
1979
1976
1978

16

4 18
6 94 95
10.35 39
4 123 131
5 85 88
75
163
9 10 15 28
63 64
10 6 73 75
59 64,
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17

1967
12 25 34
1968
13 47 84
1969
31 9 258 262
1971
21 576 254 264
1980 2 69 100
1968 Life Pioneer 8 2 26
1978 4 12 17
1979 2 8 9
1979 9 7 26 31
1954 pp 302
1957 p 190 218
1967 pp 293

Okada Y Kubota S 1957 Description of a new freshwater catfish
Coreobagrus ichikawai with an emendation of the genus Coreobagrus
Mori Jap J Ichthyol 5 3/4/5/6 143 145

1963 p 91
96
1936 4 1 23 34
1960 4 19 22
1963 pp 258
1976 pp 462
1974

1963
Okada Y 1959 1960 Studies on the freshwater fishes of Japan
J Fac Fish Pref Univ Mie 4 1 860
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18

Amaoka K. C Haruta 1972 Threespine stickleback Gasterosteus
aculeatus aculeatus new record from Shimonoseki Jap J Ichthyol
19 2 129 131

1975
1978
29 2 118 130
1956
1973
13 77 84
1964 Gasterosteus aculeatus aculeatus

30 2 95 103
lgarashi K 1970 Formation of the scute in the marine form of the
threespined stickleback Gasterosteus aculeatus aculeatus L
1966 p 77 99
1933 45 534 141 173
1972

1937 Gasterosteus aculeatus aculeatus L

32 1 53 55

1967 76 8

1975
p 195 211
1971 21 2
1965
1957 2,3
8 1 44 51

1976
1977 3 128 130
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73 97
16

11

249 254

13 18

1968



Okada Y H Ikeda 1938 Notes on the freshwater fishes of the
Tohoku District in the collection of the Saito Ho on Kai Museum Saito
Ho on Kai Museum Researeh Bull 15 85 139

1946 7 1 11
1976
1933 1 2
1933 28 1
55
1930 22 1 106
1978
p 253 306
1956 28,
29 1 10
1955
1975 p 227 249

Kikuchi H 1965 Additional list of fishes in Lake Hinuma Ibaraki Pre-
fecture 11 Bull Fac Arts and Sci lIbaraki Univ Nat Sci
16 13 18
Ikeda K 1933 Effects of castration on the econdary sexual characters
of anadoromous three spined stickleback Gasterosteus aculeatus L
Jap J Zool 5 135 157

1973 pp 48
1971 1 7 11
1934 9 2
1959 3 10 2 385 405
1907 19 253 254
1900 12 133 136
1937 Gasterosteus aculeatus aculeatus Lin-
naeus 32 1 1 2
1976 pp 462
1963 pp 258
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1957 pp 292
Okada Y 1959 1960 Studies on the freshwater fishes of Japan
J Fac Fish pref Univ Mie 4 1 860
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19

1974
1951 2 8 12
1933 45 534 141 173
1977 3 131 133
1957 pl90 218
1967 pp293
1900 12 138 133 136
1919 24 285 418 420
1933 2 41 44
1965 Gasterosteus aculeatus microcephalus
31 33 40
1967
1934 9 2
1935 3 2
1957 pp292
1976 pp462
1963 pp258

Okada Y 1959 1960 Studies on the freshwater fishes of Japan
J Fac Fish Pref Univ Mie 4 1 860

- 186 -



20

1978
29 2 118 130
19 7 1972
3 14
1975 49
1958 Pungitius sinensis Guicheont 67
6 173 175
1962 Pungitius sinensis Guichenot
28 4 393 398
1937 5 1 24 32
1933 45 534 141 173
1966 27 11
1977 3
1972
1967 76 8 249
254
1975
pl9s 211

Okaba Y H Ikeda 1938 Notes on the freshwater fishes on the
Tohoku District in the collection of the saito Ho-on kai
Museum  Saito Ho-on Kai Museum Research Bull  Zoology 15
85 139

1978
p253 306

1975 p227 249
1936 48 179

Kobayashi J 1933 Ecology of stickleback Pungitius sinensis

var kaibare Tanaka J Sci Hiroshima Univ. B 2 5 71 89

1970 Pungitius sinensis
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19 107 118
Kobayashi J 1932 General observation of Japanese Gasterosteiid
fishes J Sci Hiroshima Univ. B 2 8 145 154

1934
1966 2 4
1967
1959 3 10 2 385 405
1959. 3 10 2 363 384
1957 pp292
1976 pp462
1963 pp258

Okada Y 1959 1960 Studies on the freshwater fishes of Japan
J Fac Fish Pref Univ Mie 4 1 860
1928 9 115
151
1915 2 28 329 102 103
1928 pl 41

- 188 -



21

1968 Pungitiussp
34 12 1083 1087 pl. 1 Figs 1 3

1933 45 534 141 173

1963 175 Fg.117

1970 37 7 8
159 167

1974 16 5 245 247

1941 110 10 13
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22

1967
22
1979 Pung-
itius pungitius L 30 4 239
251
1978
29 2 118 130
1956. 11
1969 Pungitius pungitius Linnaeus
78 340 350
1937 5 1 24 32
1933 45 534 141 173
1936 48 179
1950 p29
37
1977 3
1972
1975
1967 76 8 247
254
1975
pl951 211
1957 2 3 2
8 1 44 51
1959. 3 2 10 363 384
1977 3 125 128
1966 27 6 223 224
1975
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Okada Y Ikeda 1 1938 Notes on the freshwater fishes of the
Yohoku District in the collection of the Saito Ho-on Kai
Museum Saito Ho on Kai Museum Research Bull 15  Zoology
15 85 139
1933
28 1 55
1975. p227 249.

1963 29 4 342 348
1958 7 1 3
1957 pp292
1976 pp462
1963 pp258
Okada Y 1959 1960 Studies on the freshwater fishes of Japan
J Fac Fish Pref Univ Mie 4 1 860

1955

1957
1971 1
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23

1957 178 187

Berg L S 1962 Freshwater fishes of the U S R and adjacent
countries 3 38 42 The Israel Program for Scientific
Translations Jerusalem

1960

15.47 67

1933 45 534 141

1939
9 4 81 90

1938
388 395

1967

1975
10 195 211

Kobayashi J 1932 General observation of Japanese Gasteroste-

iid fishes Journal of Science Hiroshima Univ Ser B 11
8 145 154

Jinhaoepr F Y n M N Aere3a Phoh Ahohckofo Mopr N conpea-
eabhblx yacteh Oxotckoro n xertoro Mopen 2 258 264 Hayka
Mockba

Mori T 1936 studies on the geographical distribution of
freshwater fihes in Chosen Bulletin of the Biographical
Society of Japan 6 7 35 61.

Hnkorbcknn F B 1954 yacthar Nxtnorornr 393 396 Cobetckar
Hayka Mockba

1963 174 175

Wmnat 11 10 1950 Phoh Oxotckoro Mopr 62 64 Ara emnr

Hayh CCCP Mockba
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1981 Pungitius tymensis
1 130
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1957

1976
1979
1980
1979
1979

1979

1979

1979
1980
1979
1974
1979
34 36 47
1969
1979
1979
1979
1979

1976
1969

24

30

181

49 50
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24 25
2

2

313

591 601

2 52 53
1 19 26

7 19 31
12 24 47 50

6 8 25 26 59 65

3 4 13 29 35

1 7 8 20 21

2 10 35 41

3 11 14 27 29

8 17 26

11 18 24 26

12 18 29 33

5 6 15 22
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1979 2
1937
35 60 108 118
1979 2
99
1979 2
23
1973
73 100
1979 2
40
1951 13 1 4 289 293
1952 12 3 225 238
1955 16 19,
292 302
1958 1 461
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26

1977
26 2 203 211
1974
1978
1966 18 1 26
1973 18 13 20
1980 2 69 100
1969
1962
ppl28
1959
ppl07
1972
pp281
1977
pp151
1977
1 p21 33

Kawanabe H 1959 Food competition among fishes in some
rivers of kyoto prefcture Japan Mem Coll Sci Univ
Kyoto B 26 253 268

1956
79 1 37
1976 50
1964
1974 Cottus kazika Jordan et Starks
57 101 103
1975
p4l 55
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128

212

1979

1978
1978
1979
1979

1957
1967

p85 100

1972
1936

p253 306

1951
1935
1972

1957

1963

4
1959
1976
1976
50
1954
1976

p113 227

1958
81 1 48

4 12 17

9 7 26 31

1962
82 1 19
pl90 218
pp293

p8l

29 30

1978

13 114
1197

289 293
3 6

pp292
pp462
pp258
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Okada Y 1959 1960 Studies on the freshwater fishes of
Japan J Fac Fish pref Univ Mie 4 1 860
1938 574 22 36

-198 -



27

Anderson, J. R., J. S. Lake and N. J. Mackay 1971. Notes on

reproductive behaviour and ontogeny in two species of

Hypseleotris Carassiops Gobiidae Teleostei . Aust. J.
mar. Freshwat. Res., 1971, 22 139 145.
1957 272pp

Herre. A. W. 1927. Gobies of the Philippines and the China
Sea. Monogr. Bur. Sci., Manila, Philip. Isls., Monogr. 23
1 352.

lake, J. S. 1967a. Rearing experiments witi five species of
Australian freshwater fishes. 1. Inducement to spawning.
Aust. J. mar. Freshwat. Res., 1967, 18 137 153.

Lake, J. S. 1976b. Rearing experiments with five species of
Australian freshwater fishes. . Morphogenesis and ontogeny
Aust. J. mar. Freshwat. Res., 1967. 18 155 173.

Okada, Y. and H. lkeda 1939. The freshwater fishes of Miyako-
zima and adjacent islands. Trans. Biogeogr. Soc. Japan, 3

2 210 219.
1979 2
21
1977 3 74
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