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Occurrence Patterns and Food Habits of Introduced Alien Loach
Paramisgurnus dabryanus and Native Loach Misgurnus anguillicaudatus
at Irrigation Drainages around Rice Fields in the Watarase River System,

Central Honshu, Japan

Kouki Kanoul*, Syusei Sarro!, Satoko Fuchicamr’, Akinobu Imamural,
Hitoshi Imar! and Yasuhiko Takr*

Abstract: Occurrence patterns and food habits of introduced alien loach Paramisgurnus dabryanus
and native loach Misgurnus anguillicaudatus were studied at irrigation drainages around rice
fields in the Watarase River system from January 2005 to January 2006. Alien loach [n=171, 27
—115 mm in standard length (SL)] occurred in only July, whereas native loach (n=3023, 25—
149 mm SL) occurred throughout the study period. During the co-occurring period in July, the
stomach contents of alien loach (n=91, 28 — 69 mm SL) and native loach (n=121, 27 — 85 mm SL)
were examined. The major food items of the two species overall were ostracods, insect larvae and
the epibenthic crustacean Branchinella kugenumaensis. Ostracods were eaten mainly by smaller
individuals (<30 mm SL) in both loaches. In larger individuals (=30 mm SL), however, this prey
item was replaced by insect larvae and/or B. kugenumaensis. Diet overlap between equivalent size
classes of both loaches was high (Schoener index 0.69 —0.90), indicating that partitioning of food

resources was not evident when they occurred sympatrically.

Key words: Paramisgurnus dabryanus; Alien fish; Occurrence pattern; Food utilization

717 N a v Paramisgurnus dabryanus |3 N2 2 7
My~ PV a vHBHNIET 2 MkKA T, JHEEDS
FE, BEE, #iErEL s Twb (Froese and
Pauly 2005) . ARFED HANOEAFERZIZ->E D L
WAy, 32 & B 19604 IS I EIN T O E B O] e
AR E N T % (Oliva and Hensel 1961; &= #i 13 2>
1976) . T NLIRE, & CERIAHRE (4 2001; 77
# 2002; &2 - E¥F 2005), 2001~20054F (2 fEARIK i
BERBREADVEEHETERLZ [HAIZOEZLD
A 2L, FHRED SN To17IR
THEPHERIN TS (BMKES BT IR
SR AEER - AR N RATBREE 2~ & — 2005) .

HRZGML TSI R avix, FER»S

EHCBEHAEROMMA L L TlA SN2 EE
] 52O H TR IR ICEEIND, &
HL7Z2bDTHhrEEZONTEY, MHICX->Tid
BIHIZIWI LEA LTV LRSS 5 (i 2002;
&% - RE 2005) AFEIZFERD N 3 7 Misgurnus
anguillicaudatus & FIFTAIC BT 2 2 L0 6 (EM
KR AT IR IR T b O B A AR - A N R BR
Bitshiit » 4 — 2005), AEEGHTRHERE K> TR
TavlEs T AU EENRBIN TS (BRES
2005) . L22L, #T KT a v of e
DWW 2R L2272 < (W 1939; &R - -
B 2005), fERD KV a3y L DERBOIED 451247
BTV RVDOPFEIRTH S,

20064F-11 7 28 H 52+ 1 20074F 1 H19H = H.

L kBEERTge >~ 4 — (Japan Wildlife Research Center, Tokyo 110-8676, Japan).
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FITENE, S KYVavk FYVavrlkELE
HERE LT\ 2 0 BB KGRI R o) E3E KR IZ B\
T, WMEOHBEERBLIUOERZHNE A, Wi
M CA ST HSCHEAHAPEE T 208 H 5 2 &
DS E B 572D THRET 5,

MEB L OHE

SHEH

AL HE S R O KT N % e 2 FIAR KGR 1%
BN OB & KR L 3 5 KED S O EFEKEIZ
BV TITo7 (Fig. 1)o #HEEMITAKH 2 S OFEKA
B A T /0K 4 20 (St 1~4) BXUZh
5 CHEI % Al SRR 2 22 (St. 5, 6) ICRRE L
726 WENOEEDFEICHIzo THRAKENTW S,

Y OKHIZE KO ~FETH Y, RIFExH
6 B2, MTFLAA7T~8HIZ, HANIATFTHIZATD
n, EFHA6~9H, FEMEMMAS1~5H &£10~12
HAHTH 5. EIREDZE T OKFIZ/NIKEE TR 5 ~
50 cm, STAEHEKER T20~70 cm TH V), U TR
B X0 S IEEMIN R MEAIC B o 72 TR /NEK
FCH04 m, SCRPEKEECTRH1.8 m TH o 720 /MK
Bixa 7)) — MO UFHET, RIZIZREAHER L,
FEAEDESTHEROKED X ) BIRETH > 72,
THHKBIE=Ha > 7)) — FERETH Y, EIZIE
TR L T\ /e,

ERIRRRAE
200541 H, 2H, 6H, 7H, 9H, 10 B &£ ¢
20064E 1THDEHIZ, St 2~6DKESTLET O

139°E 14]°E
F37° N
Fujikawa R,
/ Watarase R.
— Lateral drainage canal y /
—— Farm drain
Directi f water fl
«<— Direction of water flow fs/N

St.1 St.2 St.3

0 300m

Fig. 1. Map of the study area in the Watarase River
system.

YT T RER LI, £EMTIE, WAEL100 m O
BN % 2 405 HO0D I TR L 2228s, T4 (H
A3 % 3mm, [11%30cm) TEHELL 72,

RELAFY a v EHIZEZFRZEL, BAROFH
CREHERRE (mm) OFHNEIT-72H &, RIS
W L7z B, 7T KT avidFyavyiysido

MBI T, JREERTIRIELEID S e E ORI £
(Yang et al. 1994; #E (7> 1999), Z D & 9 RILRERY
BIIARFE CRE S W THRER T & /- (Fig.
2)o

BMHHAE

20054E 7 A2, EREOA BUIRIAAE % FEhE L 72K
E BT B R0/NEKEE (St 1) IZBW Ty 7))
YT RFERLT. WE LRI HIZ10% RV
) UEBTEE L SNODERD L2006, MR
AT R a ok (AK281~69.4 mm) & F
Va v 121EE (KE27.3~85.0 mm) %l L A&V
TrFERL 7,

TIYN I FAEHWTEEROEKEL0.1 mm D
FERECRHIIL 72 &, FEARBME T CHbE xRl L
720 WitE & QIHALBE X TFRIZZDY, HlEo &0 L2
HHENDLID, EEILBIIPTTONED AL
720 HANCIZEEESRCRO L ) ARERO L OB L
72728, K& (Hyslop 1980) % M 72 fE T
EDEFI Y — JETFHERE S (%), BB
& (%F), vacuity index (VI) Z#-N% 2 &12Xk - TH
S L7z,

WV IL, KO LHIZLTRD, T3, HHEEOH
NZEW) % RS T CBIE L TRIOREX T2\,
w2, MEHIZLORELY IxX1mmd 7 ) v koS

Fig. 2. Cobitidae species collected from the study
area in the Watarase River system. A, Paramisgurnus
dabryanus, 54.2 mm in standard length (SL); B, Misgurnus
anguillicaudatus, 57.6 mm SL.
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Yy—VDAoTzATA4F (HEAEFE) ETEI02~
1.0 mm (2% A 2 TRz, FEOHMIHA OBEIFE
NEWEROEFRERIC 5 o 5 EE & BAHEAR Z L 123k
O, FOYHMEE%V & L7 (Kanou et al. 2005) o

%F 1%, EEAEEEO%RNT, FEOMHIEHNE
W O B L 72RO Ho 286 L Lz,

VIZZEEE (%) <, @REMERICED52EE
&% »E4 (Molinero and Flos 1992) & L7z,

AR

INHEAKR I & 723 SRR 1S B B AL S 12472 0)
OififEs (CPUE) 1, #ifE100 m O#PHN % 2 40
FH607 M2 TFHETIRE Lkt e Lize 7272
L, T & 2 HEERDRIIKER R KK ORI D 5528
ZAF B 728, FREMSH CHES RS —EL Tz
LB RV, T TARWISETIE, B%b5 14 TDK
¥ T o CPUE O IEIIATH T, L& A 7 DK
I2B VT HIE T CPUE O i & ZERRE /T 7217
WZE Dz, FUKBANTHRES NI AT FTave
FYavofkE®ET 5 L 2121%, Mann-Whitney
U-test & iV 72,

NI FTPave FoavoFEnEFRizong, K
R TEHNEY O FE 2 HIHE O%RV IZE WD D
LHIEIDERET LRI, BoNTF—FIZon
TR R W BTS2 1T 70 - T O S EUED S 5
Nhdprolzizd, 7 NF A MY v Z2#ETFETHL
Kruskal-Wallis test & FI\> CTHE L 720 HEEDH -
%A, EOREREE TEWY D o T-0h %,
Z B I (Tukey's @ test) (2 & » THE L7z, 72,
I RVavkFYaybolt, SAEWHKOE
BEA AW 272012, FHUARRHRT & ICEEER
¥ (Schoener 1970) %% Hi L 72,

& R

HIERER

AW P ICRES NS 5 FY 3 717Uk
(KE27~115mm), N 3 7 123023M & (fkE25~
149 mm) Td - 720 WifE & b 12EFE30~50 mm 13 &
O/NEMRK D% 5> 72 (Fig. 3) -

BT RY avid7HORINIEKEE L TR T
WESINTD, ZOMORHICIIRESIN L o7
(Fig. 4)o —7, F¥ a v 3HAELM %8 U CT/hHbK
I KR TR E S, FRI2 9 ~10H /MK
TEWEMD A SN, MEIRESNZTHIZBW
T, BEIEIZHT KT avek FYavdCPUE %A
5 &, St.2 TYMRLE 6k, St.3 T28fE ML 9k,
St. 4 T129ff 4k & 70M84K, St. 5T 3EM & 3fEMAK, St

90
60+
Pdabryanus
» 30} n=171
B
5
=t
5 o mldll e
%900- n
3
<
§ _
Z600-
M.anguillicaudatus
300_ n=3023
0......H.|_|.I_I.I_I ..... L
0 50 100 150
Standard length (mm)

Fig. 3. Size-frequency distribution of Paramisgurnus
dabryanus and Misgurnus anguillicaudatus collected by
hand nets during the study period.

[ P. dabryanus
[0 M. anguillicaudatus

Farm drain

600 1150
400+ 41100
200+ 150 ~
:
g 0 |_|. |_|. |—|.,_‘_|. |_| 0 '§0
<)
Ay i )
3 60 _Lateral drainage canal 150 =
5
g
] g
3
40+ 1100 #
' *
20+ 150
0 1 |,—‘. L L L — 0
Jan. Feb. June July Sep. Oct. Jan.
2005 2006

Fig. 4. Seasonal changes in CPUE (catch per unit of
effort) of Paramisgurnus dabryanus and Misgurnus
anguillicaudatus collected by hand nets during the study
period. Vertical lines and thick black bars indicate body
lengths ranges and means * SE, respectively.
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6 CAfEEEL 7THETH Y, WAEATTRTOELTH
AT L T B 2 b h oz, T ORI KK
Bl W TlfEokEx L2 25 (Fig. 4), A
BREWIIFRED 5 LA o 72 (Mann-Whitney U-test,
INEEKIEE 2= —0.29, P=0.77; SZHHEKE 2= —0.82,
P=041),

Xk

FELA T Y avofitkoH &, 36fEEr 2 H
THY, VIiZ39.6%Th -7 (Tablel), 72, FV 3
T2 KD S B, STHEAENZEE TH Y, VIIX47.1%
THo72,

BT RTawiE, AAIV A, kvAYIE,
S yIagHERgR, FESyIu iR, I X
LVE, 2R AR EDSESERMEEH LTV
(Table 1)o #N6D 95, B4 IY v afH, K4
YIVBIVF YAy Tuy A EIE, ¥V TENR
FN42.8%, 21.8% B L U17.3% % 5, U 74 IH
HEZzoTWw/, TR6350MIEBEII, %FTHE
WSRO N2 BT FY a v EELMIEH O%V
P EREREM TR L2 2 A (Fig. 5), WINOF
HAIZBWTLAELRENA SN (Kruskal-Wallis
test, W4 I3, H=103, P<00l;, x7 A>T
Y, H=750,P <0014 >4 > aayiifiid, H-=
543, P < 0.05) 0 /14 3T ¥ THEIIAEES0 mm Ko
MR T CEBMENTWAEY, BEICHES THEAL1C
WAL, KR40 mm ML EOMEAETIZIZE ACEE SR

Table 1. Percentage volume (%V) and percentage
frequency (%F) of food items in the diet of Paramisgurnus
dabryanus and Misgurnus anguillicaudatus

P, dabryanus M. anguillicaudatus

Food items
%V %F %V %F
Insects
Chironomid larvae 3.1 145 1.8 10.9
Guignotus japonicus 33 73 0 0
Hydroporinae sp. larvae 17.3 364 18.4 26.6
Crustaceans
Branchinella kugenumaensis 42,8 709 41.7 57.8
Cladocerans 21.8 25.5 30.5 40.6
Ostracods 06 36 0.1 1.6
Isopods 45 55 0 0
Oligochaetes 1.9 18 0 0
Trematodes 04 1.8 0 0
Diatoms 0.7 18 0 3.1
Detritus 03 73 2.6 94
Mud 14 73 4.7 17.2
Unidentified materials 1.9 73 0.2 7.8
No. of fish examined 91 121
No. of fish with no food examined 36 57
Vacuity index 39.6 471

7 H o 72 (Fig. 5, Tukey's @ test, P < 0.05), ¥ 7=,
iy aayfifgsizon i, AE50 mm LT
DRI STz, —7, F7 A v ZEIERE
30 mm Pl L QAR S, KE50 mm Ll_E &K
THIN L 72 (Tukey’s @ test, P < 0.05) -

FoavThbhAITVyafiRrky 2y, 7
rrauyERYRSEELMIEETH), ¥V TE
NENA41.7% £30.5%, 18.4% % 5 Tva7z (Table 1),
FYavoFRELRMIEHORVE RERLRE CIuiE L
72& 25 (Fig.5), WINOFHEHA CLAZESE T L h o
72 (Kruskal-Wallis test, 74 3 > 2%, H=17.86, P
=007; v A1, H=663,P=008; 77 >»du
TR, H=428, P=0.13), 7272L, FIYavoR
RICHEIHIEEHOZ(LE A D L, B4 ITD v L
PR30 mm K OREMLIZ, F/z, Ky AT EIIEKE
30 mm L EOFERICEH SN TWwA L & (Fig.5), 7
FRTay LENT LD ALNT,

T O [F] U AR RS AR ] C B N WAL O B a5
FRDIE D, 0.69~0900ft% T L7 (Fig.5)o

Food items
P. dabryanus [ Ostracods
100 Hydroporinae sp.
[ Branchinella
80} .
kugenumaensis
60k [ Chironomid larvae
B Guignotus japonicus
40 Isopods
Q [ Diatoms
201
_g [ Others
[=] 1 I
> 0
[
&
< 100 10
)
o
3 80
2%
60
40+
20+
0
£ 1op
g
o
]
o 0.8f
[=]
<
Q
<2
2 0.6+
=
3]
s
(=]
5 04 , , , , ,
A <30 30-39 40-49 50-59 60<

Standard length (mm)

Fig. 5. Percentage volume (%V) of food items in the
diets of each size class of Paramisgurnus dabryanus and
Misgurnus anguillicaudatus, and dietary overlap in the two
species. Numerals on top of each column indicate number
of fish with food examined.
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£ B

ARAEHIIBNTHI FY a7 id7HICHE L
N, FNUNOERICIZZED SN h o720 REL T
A D% { 13KE30~50 mm DA TH - 7275, hE
100 mm B OB b BRI 2o 2D XH IS,
HT KD ayOfEARLEARFIZETZOKHIEBOK
BICHIEL, EPLATIZILITEAEAL N \NME
ML, RFEHBCTHEMRESIN TS GIEFE K
352 o BV UETH O/NEKBBIZBWT L, 2
DEH%Nh T P avoRBEI»MREINTED,
RFEDFHAC ARG Z > 7 N 88405, KHE
ZOEDERECHEHE L TV A RN/ ST b
(&R - ¥ 2005),

—fIZ, N2 avixEFP KT TOKHEHRZ
DRI KEIZHEBL, £FTLAOELRNLEL
DREE SN S (EHiITH 1976; FHEIT A 1988; Naruse
and Oishi 1996; FH " 1999, 2001; H 4} - EH 2003), A&
FEHICBVTD FYa 7 3B F I/ NIEKIEIC S
B, ZIZFEHZE L CHERSND L E, 7T Y3
7 EIFE B AR o> Tnde, 72720, B
7 N2 a o OMAPLHINHE T 2 EIICBWT, H T
KT ao& FPavoEd 4 ARERLRo> Tzl &y
5, M T A TEREL T2 HEED
%o

INFEFTHIT FVavoaBIiZonwTIRIZEALE
HMoNTWeho 725 (NH 1939), RKWFEH» 5, &
FH30~60mm DA T R awidh A3y PR
AT, ryryIauvlERgR, I ALY, L
AN K7 EOIEABEHERY A FIEEL LI L
WHLPI R o720 2OL) RAOMEIEH X, AR
EHNOKARHKE: EICEBTA FYavosrn s
F T B (EHLIZ A 1976; Katano et al. 2003; AHfF
78) o

KFEIZBNT, T RKVave FYavniE
HEEA I, REH0mMm FBEICHA IV LS
AR I L7z WMEOEFIH Y — %1t
g 572002, [ CAERRHR S & IZENEDRIZD
W Schoener DEMEREEZER L/ 25, T
NOEERFIZBTHHS2ICHEMAPEREL T
52 L ERT0.6LU LD (Wallace 1981) 2SFERE S
72 L7235, WAEAFEIFTAICAEL ST 2HEKERICE
WTC, BRI NS — VIZIEREIC L STV B LT
&5,

DEoZ s, KEEH#MIZBNWTHEITI NI ay
ERTadide WCEZFIE RS R A H A E
ML TWDL I EIIRENT, 5, ZoIZH S

R a o B fl&Re Ko TNy a7 &
L, B\BT DI ENHLHED) PICOWTIHREE1T)
CENEIENL, 72, EFEUSNOAT R a vk
BRI OWTLRAET 2LEN D %,

R a I RLWIZESRE LTI 00b 5
T, MREMICE R DZEEIIEAEWLNIT RS T
Wz (Lever 1996; Fuller et al. 1999), Fd X 9 7k
MFIZBNTD, LRy REN R EZ#E LT E A
FATIE, MELZFIERIIBZNOD LI RMES
BALBRWEW) FHYBEIS, EFICL) FY 3
THOA LTS (niiE2 2006) . —7,
TDEOWRFIFEOMATIE, 7T FVavnk
I NHEREFERNDHEED L > &) L WHEIZOWT
i, FHiREE S L CiABSIZ: SR ERT 5 2 &8
TERV, 2070, BUTOHBIHIE OB A T, K
FED AR ZBS C720121%, — ORI HE AR D
WEHRE BT s DI, AHORY a vEEE
EFEFRAKIBUICEE L 2w &, BHCRiEL
R a w2 RAHEICMKISICBR L 2nw2 & oky)
ERIELEET LI EDEETHA D,

C N

20054E 1 H 7 520064F 1 A 12201 T, ¥ B I K
SFOKBEBIZH HPEKRBEIZBNT, 7T KV ay
E NV avolBigk L B LA L 2. AWM
HICERE SN F FY a v 31TUEE (K27~
115 mm), KN 3 7133023ME & (fA£25~149 mm)
Tholzo HTFYaiF7HICEITHEL 00
L, FYavid#EMs B CHMRLL 7T F
Vawk FYavoERRIcBWT, WEDOEELR
X EBITHA IV aH, KERBROGH, K7
YIETHol, B SO T ARES0 mm A Tl
HA IV T ENTWAH, FE30mm L EIck
HEKERBOYRRL R AL TR ELAENRS LD
127 o720 A UARER S &I HNEWRBIZDWT
Schoener DEMEEIRMZHH L7-& 25, 0.69~0.90
OENEIREN, WHESFEIICHIRE L2 20
IR EPHBETIE W &b o7z,

#ooE

ARV T 212H720, WIZETHAIZEL DD
s, o TRt o720 2 2ISRIL T,
D) BALH L B A - MR - BREHEEZR G
WA, AROEIR (AARREEL > Y —), Wik
BGK R ATBORE ORER AITIE L v 5 —), &R#
B (ZHENLHEEE), HEREAR - ARELK -



114 I - T - L -

AR R (BABEEEE Y v & —), A HK - %
RIEAK (REHEERT), HFEER REKT). £
72, KERBHOREIZOWTIHME W7\ R
FRIG - A% K (ARERBEWIZE L v & —) ISR
Do AWFZCILEMAES L BEEIC L2 [HAIZOA
EHLORE| OE=F )V TOBICHAITL TERBE N
725D TH A,

X

Froese, R. and D. Pauly (2005) FishBase. World Wide Web
electronic publication. http://www.fishbase.org

Fuller, PL., L. G. Nico and J.D. Williams (1999)
Nonindigenous fishes introduced into inland waters of
the United States. American Fisheries Society, Special
Publication 27, Bethesda, Maryland, 613 pp.

AL - BONEE - AHD= (1999) KIREAEEA TR S
N7= K ay 28 fEHSHERE, 46, 83-90.

Hyslop, E. J. (1980) Stomach contents analysis: a review of
method and their application. J. Fish Biol., 17, 411-429.

MIAALE (2001) HAERKAORTE L /RE, KIRFES:
43R, 24, 273-278.

FEugs - LEHE (2005) @B EICBTL T F“/‘é"?
DOFIFLER L A ITOWT. T E @‘ﬁuéféaﬁ/r\ﬁf,
59-63.

TR (2005) EHEEAVRAW ) A M. RBIE HARREBLR
A — &~ — V. http://www.env.go.jp/nature/intro/
youtyuui.html

IoAReAs - S HEmEE - R B - WERE 2 - MR
FEZ (2006) FEYMEITEIADSE SR TWS hﬂiﬁﬂg
MR AWEREE, 57, 223-232.

Kanou, K., M. Sano and H. Kohno (2005) Ontogenetic diet
shift, feeding rhythm, and daily ration of juvenile yellow-
fin goby Acanthogobius flavimanus on a tidal mudflat in
the Tama River estuary, central Japan. Ichthyol. Res., 52,
319-324.

Katano, O., K. Hosoya, K. Iguchi, M. Yamaguchi, Y. Aonuma
and S. Kitano (2003) Species diversity and abundance of
freshwater fishes in irrigation ditches around rice fields.
Environ. Biol. Fishes, 66, 107-121.

Lever, C. (1996) Naturalized fishes of the world. Academic

SR Ak B

Press, San Diego, 408 pp.

B AR - IR SR - KEEE (1976) R H AR PIK
FIERE SUETHTR. REH, BH 462 pp.

Molinero, A. and R. Flos. (1992) Influence of season on the
feeding habits of the common sole Solea solea. Mar. Biol.,
113, 499-507.

AT - RHRR (2003) 5 AREISET)IIK %%O)Eééézkﬁﬁ

BT 2 EEEoFEH A AEFHERE 5
25—33.

Naruse, M. and T. Oishi (1996) Annual and daily activity
rhythms of loaches in an irrigation creek and ditches
around paddy fields. Environ. Biol. Fishes, 47, 93-99.

MK EE A RAT IR LR T b2 B A T ER - FEETE N R AT R B
it v & — (2005) FHI6EE [HAIIZOEZ LD
P AERENY F L o¥EBRAEIERES. 105
pp.

Oliva, O. and K. Hensel (1961) Some remarks on eastern
Asiatic loaches of the genus Misgurnus (Cobitidae).
Japan. J. Ichthyol., 8, 86-91.

RHERERW - I 5 - NRBEME (1988) kMR oK HE L

2B 5 —REARIE~ORA LN, HARAREF G,
38, 35-47.

FEER (2002) F¥av. WEHN T —48 HEORK
fOCGETIC ONIRERES ;- KEHEE - AR - &),
& Ra4E, W/, pp. 382.

Schoener, T. W. (1970) Nonsynchronous spatial overlap of liz-
ards in patchy habitats. Ecology, 51, 408-418.

HHED] (1999) KHELOKESE OB KD 57 0%
i & A BRI AT TR AR, 46, 75-81.

M & (2001) KHE ZOREKRBICAERTS KT awy
AR OFEEE. BARREEY R RS, 2),
91-101.

PN R R (1939) B MRS,
bR, (6), 1-458.
Wallace, R. K. Jr. (1981) An assessment of diet-overlap indices.

Trans. Amer. Fish. Soc., 110, 72-76.

Yang, S. Y., H. J. Yang, S. R. Jeon, M. M. Nam, M. S. Min and
J. H. Kim (1994) Systematic study on the fishes of the
family Cobitidae (Pisces, cypriniformes) 3. Taxonomic

55 1. BRSO

study on morphological variation of the Misgurnus anguil-
licaudatus and M. mizolepis from Korea. Bull. Inst. Basic
Sci. Inha Univ., 15, 79-86. (In Korean.)


http://www.tcpdf.org

