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Ecological and phyletic significance of anal fin between cyprinids and catostomid fish

Takeichiro KAFUKU

(Freshwater Fisheries Research Laboratory)
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7 29 7 T—fT sucker X IFEH B KFAIL Catostomidae L. AR, Bt =
1 # minnow (Cyprinidae) IEHUT 5=, MEOHKAMIEACITRE L Sh %, 5FE
DEIRIZDOWTHRD &, FHEDERC LIOTEHIOERILH DM, a1 BiX21HE, ¥ 3
vvilli, BESYFFRHE.ROEF =AM T BRI, D5 T3 =2 1 i HixCatostomidae,
= 1 # Cyprinidae, Gyrinochelidae, Homalopteridae & ¢* > =  #} Cobitidae ® s5FHz KX
T % (BERG, 1940) , BIBTHIFEHICEZLMRCH DL INTWHDTHHM. T A Y
HEIARCELCT O T7E 2 A BEIMNTERCSRAMAENTHL S e T3 M2 &, &
BT BNRFEHEORILTLE—K LTIty

A BXKKERSEN T RELOMEFE CHRD T Y H —DEYE LAY B0 T
HHEORMEIITELAE LT, HABE= A HO I THEHKE=2M1F LY »— L OFEDL
WA LECHEY b L. HEDOHRICOWTOEERETDOTHRL,

IEF B ROTEARD RS 7 Xt California Academy of Science @ Dr. W. 1. FOLLETT,
CHEEDBRH T 5, Tok, RMINCRKRKEFETRE BRABERECCEELDOM T
NEBLRKKKERTHT BMFLHRRCEHNT S,

Sucker DFZEEICDLNT

FEL LT, Y H—DISIHIEC TR~ 5 L, FEESCEb, AREe 21805
DHDOEELUL TS0, IR TKE I Ve b, FIFEECL, N CHEmcAEREZ L Y
- 75 % sucking lip #{z %, XOF&EELR,

24 B RAU L MR e vat, —8ic, Hiko | FlomEgk 2z . ik = 1B
D1 ~3IFNDOIRTEH & kT 5 L O THEBITH S, MCEMEFETHS,

Sucker & minnow DERIICFHET

7 2V AEILFHRBEC AT = 1 BHL. KSS2VNEOREEL s, £ LTEOBOEHGR
A% Notropis Bic 4 £ (JORDAN, 1925). = 4 B MRITIAARED Fhic <5 & Hsh il
Ty Lavd REGAN (91D X B L. Zh BB TY 7 1 1iF (Leuciscinae) W&EhbHEE do

INLOFAEE 2 4B LYY h—DOHR EOBINITZSDBITHD, £D% Husss &
LAGLER (1947) %, FIZEOHBINCONT, ROBELBEERRL TV 5,
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The two groups may be readily separated by stepping the distance from the front of
the anal fin to the base of the tail fin into the distance from the front of the anal fin to
the tip of the snout. If the measurement from the anal to the tail fin is contained more
than two and one half times in the distance from anal to snout, the fish is a sucker. This
proportion is also true of the carp, which is a member of the minnow family, but the carp
is separated from all native minnows and the suckers by its stout, spinous, first anal rays.
If the proportion is contained less than two and one-half times, the fish is a minnow.

ERBARIHNOHIEL . BB AFRED 21 B2 BL LD THDT. [HRED =
1R EAER L EFImTH B,

Cyprinidae F ¢ Catostomidae @ 445& T

2ABEFY B~k RRCHEORUD AL TEYMBF LOSHD AL XiddE
W¥EED R Hd, MEOREGEEITBE ~DUWAEN A>3 HEh T 5, mHEOERICD
WTESETHEON TRAEERBREZBRD L ES5HEOH A OWTiL, Catostomidae i1k
TAVADEAZ 777 X0k 7 7 AW REHRBCAEH L. 178 (/LB D28 % £i)
(Husss, 1930) 100BICK $#AXE R LT 5, T UTHREUADOHTIZ, v~ ) ¥ RO
KEE (IBIAKEE) 236 1 ~28D #i4t 7 Catostomidae DA U BH TV BT XL,

=77 2 AFNR IMKBECESRKAT, BIEDOHMIVNC 7 o7 DRl b HEN IR
ShHEIRL T %, KRPETIE, OWTShoKBECRT 5 & h bEHOBICES., ¥
R 2008 1000%E L Wbt = 1 BORENPLAUTEYEE IR LT 5, MK TRI R
MR LHEHRS BB L THS, ’

BIC & WA BRI ML O I HIRBED = 4 FH . [HKEED = 1 FHREC Y Y 7 — D 3 EH N
e 2R H D . XOShpy il el Th5bh L5 MBS L BILRE Y EbDFEHD
BRILFLE—FKL T/,

ZOBIRIEOGTIL, TIC RISk 2 R il o ol & S (BAUFHRIL 1995 X D 51HD

MNFIC I S L BDOMRB KA oYY 7~k ~3FNC W sFrbid Bz 7o = 4 BT b — IR
HRITH Y. FLPULENTHD LEZBRT% (SEGEMEHL, 1891; BOULENGER, 1904;
BERG, 1912; NicHOLS, 1930) o L2 LX 21 BOHN—BEHENITH 5 LDFH (REGAN, 1908)
PHEHEAH L LS eE 2, MLIARAD 21 BEAEL7 2 Y 20 =21 BB L b —RBEBK
ThHhHX—BEECHKE LAY LoD 455 (JorRDAN & EVERMANN, 1896, p.200) &
IHIZMLT BerG (1912, p.19) (X7 # Y 7 Tl 3FIOMRIEM & 52 = 1 BB LV23, 72
TTREIVHEED LD S\, COFIE, 7 AV HD a4 FEKEEIHTH B L 5 HFER
RLTWALHITHD LRTV 5,

BA 2t BUAE % T % OBIRIC T U DTk ERIE T H 520, #. IDRED = 1 Bpot
A Y =IO TOBITI BT Bk, MBTROBE. 2T 5FIERTH B DT,
SERIRECTHEDOEHEDNEDOHENHLELOND ZZDFET L ED D,

BFEIMRICRT IBEOLMLE

fic i ~7- Husss K¢ LAGLER @B’\bi‘ BRBERED 2 4 Bl LY 5 — DB D EDRS
'C*%OT. HKEED = 1 H'V"011@)1‘]&»[%7‘&‘%01%:1-%'63?)60

VIR IAREERE = 4 B BRB —HeF Eiow AR 2 1 Fhieonw T Ll oK%
fT’J’Cﬂ%S PN I?‘&fiﬁlbio\oﬂdg1L$7‘xu<‘§‘o
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Table. 1. Body proportion taken measure of almost all species of Japanese cyprinid fishes.
T.L. Length from the tip of snout to the center of the supposed line bounded two distal
ends of two branches of the caudal fin.
S-A  Length from the tip of snout to the base of the first anal soft ray.
A-LV Length from the first anal soft ray to distal end of vertical column.

A-BT Length from the first anal soft ray to the base of tail fin.

! |

Genus & Species Name i T.L | S-A/A-LV | S-A/A-BT
(¥ F+=8 Achcilognathus) 8.3 1.7 1. 4
6. 8 1. 8 1. 6
Yr&ra 6. 8 1.9 1.7
A. lanceolata (TEMMINCK et SCHLEGEL) . 6.7 1. 8 1.5
6. 7 2.0 1. 5.
(#AeF@ Paracheilognathus) 5.9 1.7 1.5
| 6. 1 1.6 1. 3
172> 37 ; 6.5 1.6 | 1. 4
P. longipinnis (REGAN) i 6. 6 1. 6 [ 1. 3
‘ ! 7.2 1.5 i 1.3
(.L\ﬂ(-")ﬁ%’ Fungtungia) 8.7 3.3 2.5
9. 9 3.7 2. 6
LXI T 11.5 3.5 2.8
P. herzi HERZENSTEIN 8.6 3.1 2.3
11.5 3.3 2.7
(e 48 Sarcocheilichthys) 6. 3 3.2 2. 4
7.5 3.1 2.3
B4 12.3 3.2 2. 4
S, variegatus (TEMMINCK et SCHLEGEL) 19.0 3.2 2.3
13.3 2.7 2.2
(YF7 %R Abbotting 6. 3 5.1 ‘1 3. 4
7.1 4, 2 ; 3.3
YFITx 7.2 4.3 ‘ 3.1
A. rivularis (BASILEWSKY) 7. 3 4. 4 t 3.2
8. 0 4. 8 i 3.5
(v zjg Gnathopogon) 9. 8 3.2 2.5
FEua 7.9 2.8 2.3
G. elongatus elongatus(TEMMINCK et SCHLEGEL) 7.\2 3.1 2.3 2
| 8.0 3. 2 2.3 %
. 8. 1 2.9 2.5
FAERS 8. 4 3.1 2.5 i
G. japonicus (SAUVAGE) 9.2 3.5 2.7 . 5
9. 6 3.1 2.5 v 5
(h=Y 7A@ Pseudogobio) 19.3 6. 6 4.3 : T
13.3 5.0 3.9 ht
AXIH 14.0 5. 4 3.7
P. esocinus (TEMMINCK et SCHLEGEL) 11.7 4.5 3.7 -
10.8 4. 6 3.3
»a" s .= ‘o 2 o s A= om
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(=48 Hemibarbus) 1.7 3.4 2.8
39.8 3. 6 2.7
=74 3 8.7 | 3.6 2.7 =
H. barbus (TeMMINCK et SCHLEGEL) 9.7 i 3. 4 2. 8
7. 8 ’ 3. 4 2. 8 -
’
! v 3
SFH=T4 (DFAE) 12.6 ‘ 3.3 2. 4 '1"‘""
) ‘ 12.8 3.7 2. 9 “ 5
H. longirostris REGAN 11.9 3.6 2. 8 %,
(=Belligobio ertistigma JorpaN et Husss)! 10.0 3.7 2.7 =
10,1 3.3 2.6
]
(¢% 7@ Biwa) 7. 2 3.8 3.1
~ / 7. 4 3.9 2.9 v
ez 6. 6 3.7 ,3.2 &
B. zezera (IsHIKAWA) 6. 1 3. 8 2.9 3
L i
5.2 3.7 2.8 +7
(&Y =g Pseudorasbora) 8.9 i 2.9 2. 4 ‘;g
7.8 2. 6 2.1 7
TV I 2.2 1.9 P
P. parve (TemMINCK et SCHLEGEL) ‘ 9. 6 2.7 2.2 1’
(Y v xag Ctenopharyngodon) 5.9 4. 0 2. 8 :,
i ! 16. 1 4,0 2. 8 =
~C. idellus (CuviER et VALENCIENNES) . ’ . ‘.g'.
(%5 /97 4@ Idus) , - 5
¥y 974 18.2 2.5 2. 0 S
1. waleckii (DYBOWSKT) B - o o "'w‘ ,
(v7 418 Tribolodon) l 9. 4 \ 2.6 2.1 |
| 11.6 2. 4 1.9
774 o129 2.6 2.1
. |
T. hakonensis hakonensis (GUiNTHER) 13.4 2.5 2.0
20.7 2. 4 2.0
(7 7 Znv i Moroko) 9.7 2.0 1.6
TTINY 9.5 2.3 1. 8
M. steindachneﬁ steindachneri (SAUVAGE) 10.4 2. 4 2. 0
8.9 2.7 2.1
(A4 AU Zuacco . .
A ) 11. 4 2.7 2.2
AAAY 13.5 2.3 1.8
Z. platypus (TEMMINCK et SCHLEGEL) 13.9 2.2 1. 8
14,1 2. 4 1.9
.. 22.5 2.7 2.3
(N2 Opsariichthys )
B ) 19.3 2.6 2.1
N2 22.3 2.7 2.1
O. uncirostris (TEMMINCK et SCHLEGEL) 22.6 2. 4 1.9
29.5 2. 4 1.9
(1T AgEuagd Hemigrammocypris) 4.5 3.0 2.3
HIAYETT 3. 4 3.3 2.2 ,
H. rasborella FowLER 3. 6 2.9 2.2
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(UASIE Ishikauia) 13.1 2.8 2.1
1 4.1 2.5 2.1
e 1 4.2 2. 4 1.9
1. steenackeri (SAUVAGE) 14,7 2.6 2.0
15.3 2.3 1. 8

- I

|
(I A Cyprinus) 29.1 4.3 ; 3.0
13.1 4. 3 3 2.9
S 13. 4 4.3 3.0
C. carpio (LINNE) 17.6 4. 1 2.7
14.1 3.9 2.7

(a7 vvg Aristichthys) |
= A 19.6 2. 8 | 2.1

A. nobilis (RICHARDSON) |

‘g vvEd Hypophthalmichthys) 7.7 2. 8 2. 4
: 13.4 2.3 2.0

A . 14.8 2.6 2.1

H. moritorix (CuVIER et VALENCIENNES). | 22,2 2.7 2.2

&"x

}W}%{‘ “g‘a,lf*h*’
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Fig. 1. (a) Biwa zezera (ISHIKAWA)

rrFER, TL2H WML VBT T, S-A LH 3L h B OB T HRE.
A-BT 3RS | OB DR & h RYEET, BILBOBBIMEE Ui, 20 HEBRITA M
TS Fyn L 2 BONBOTHNC, ALV HI% B | HORH ST IRE D Bg DT
HeBien o,
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s Fig. 1. (b) Ventral view of mouth of Biwa zezera (IsH1KAWA)
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Fig. 2. (a) Abbottina rivularis (BASILEWSKY)
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Fig. 2. (b) Ventral view of mouth of Abbottina rivularis (BASILEWSKY)

Y FATRED Lds, WEED PR MO 5 % & DAk 57 bw#E LT, SS-AL A-BT i
DN 2B EICEL BDEHIFS L, &A%Y 7 Pungtungia herzi HERZENSTEIN, ¥ F 7 ¥ oy
Abbottina rivularis (BASILEWSKY), ¥ # ®wm 2 Gnathopogon japonicus (SAUVAGE), 71 <
v % Pseudogobio esocinus (TEMMINCK et SCHLEGEL), = = A Hemibarbus barbus (TEM-
MINCK et SCHLEGEL), ¥ + # = = 1 Hemibarbus longirostris REGAN (= ¥ # £ Belligobio
eristigma (JORDAN et HUBBS) |, ¥ ¥ 5 Biwa zezera(IsHikawa), v 7 ¥ 2 Ctenopharyngodon -
idellus (CUVIER et VALENCIENNES), = 4 Cyprinus carpio (LINNE) RUOERT %7 F

Carassius auratus (LINNE) &35, %, hB/c S-A » A-BT ol X v, S-A & A-LV o
HoEERNRE LD e 74 Sarcocheilichthys variegatus (TEMMINCK et SCHLEGEL) i
% & wr a2 Gnathopogon elongatus elongatus (TEMMINCK et SCHLEGEL), A7 1% %wr 2 d
Hemigrammocypris rasborella FOWLER %35, chbEEYREL TR L. =448 !'

DARHD LD 55 NKEHIEEEFECET 2FAHAKRS ZMETH S, FTH ¥ F 7F




Fig. 3. (b) Ventral view of mouth of Pseudogobio esocinus (TEMMINCK et SCHLEGEL)

Abbottina rivularis (BASILEWSKY), # < ¥ /1 Pseudogobio esocinus (TEMMINCK et SCHLEG-
EL), €¥ 7 Biwa zezera (ISHIKAWA) %D 5 < v » i} Gobioninae 2 J&=3 % FCkEA: 354 Tt
BRI N RSO REH R L. B ~ v 2 TIRY Y » — HUDOWEREDRTH sucking lip o>
HIEBET~&HFTHS (Fig. 1~3),

% 2y

BEEHICDOWT

AARE = 1 BHOIFELREL, 4+ THBCBTAOXRL &, Z2OKFIFT5HUEEKS,
BB HEERGE S~7D. D THBREQH DL, A 12~27D, EEDORVID LK
rbhb,

7AYHFEABIAMBCBEL GREKIOUT) « ZEF LTy Y — ik @KERE 11~30)
BECEULEREDE WY o, £2 T ¥ 7~ rF oy AkE 2158
OmnbESE,. 2 1 Cyprinus carpio (LINNE), 7 # Carassius auratus (LINNg),
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Nhb, 2D BiEIC7 F Tk, EED*v 7+ (Type A) rE&Z@HO sy v=r v 75 (Type "g
C) x. MEDFMIAEEKTES DA, EBOo L\ LEMEOM £ v 7 7 (Type B) ﬁ
D 3ODERIMED RS Type b 2FENALN TS (NEI92RUKRFER). £2 Ty 4 s
2 mc o\ T S-A/ALV EoX S-A/A-BT OHEAHUTRS 25250 L 5 kR L5, 3
Table. 2. Three types, A, B. and C, shown in the table Mo Type A Kot Type B "
oot v o o By R BRI SA/ALY, RSy
(7 F+8 Carassius) A/A-BT DItid K& tﬂﬁ%ﬁ?l’{ : J‘?
7 > Wb, ]
C. auratus (LINNE) HIBROE2EDERNHFE ﬁ
Type A T.L S~A/A~LV | S~A/A~BT | CH% &, FEASCIIERL < 'f
*v 7 10.4 3.9 2.7 B RO fesiic > < LT, K -4
6o | - 24 BEBREN SV LV I HNER L) e
: ' : Thh, ~
12.6 : 3.6 2.6 % Husbs K¢X LAGLER @ S- v"‘
12.4 3.5 2.6 A r ALV OHIZ7 4 Y AfE= 4 ,ﬁ
‘ Bevyn— ORBHERMCE X “
15.2 3.9 2.8 FOF. 7 A P A BT Ei
Type B 12.1 3.6 2.5 ThHHDTH LT, ¥ — Kk L

¥ 7 10.8 3.8 2.9 EREETHD L\ 5 ERBOE L Y
9.8 4.1 3.0 THO LT HHENHRD : -%
B D D BRI 3 B A S < D e
35.0 2.7 21 pAREETH D L5 HL. KIE

Type C 26.0 3.0 2.2 %3 % kIR O BIEO W EH St

YyaavTF 17.0 2.7 2.1 CHENTEELBEILTHS 506,

2.5 2.8 2.1 WSRO R X LC i)

—— HkzZIorEZIBRIS,

BAEICDNT ,

B, HRBED 2 4 BREDCICEFABED ¥ ¥ 7 — DRI TR AT Ao v — pigTAkE 2
WWIRTI7I8 100 28 ¥EER L, —F 21 BORBANIARECRATELWHEOHIKY &
3 E Bicffi$ %, DARLINGTON (1948) 72 % @G HEk (Adaptive radiation) O#F#le L
FoHEIX FOLRBMABMCH D,

G, YA -RO a1 BRENRERORBECNC, EBRCAIGL TRED S kA LTk #

BErERL TR L, HKBCRTRY Y 7 -2 EESRED DR ERPLE Y, TREOS
% 2 e 2 A B O— RN G T B EE L ootk BAHEA RS, ’
# = AR Gobioninae Rpr a1 & Fra vHoOmHOREY B roavh<y HiEE
Gobiobotinae &4 Z AR N T HHIIMHDOLOHEE Y L DO 2T b, £ LT, Bk
NI, A=Y AEBRDOH D D2, BEDOMNED LISV Y » — DO sucking lip & #;
DHEL, P4 parallelism DiFFI & BAHEAHE L 5,

FIBRED = 1 WY ¥ 7 — D ShpfllEir & 55 FHMOMBERE~ LLGRLELNIER )
DRI TH DN SEFRED 2 1 Bz oW TENTES & Campostoma LD2~3D Flh %
BTk KIBONERBUYETH D, OHIT, BB e HRED 21 By v — D4l
HISLBICA DRSSO HEA L, FIkETHLELWED L5 CEBbh5,
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HuBss 0¥ LAGLER (1947) X, 7 AV AEa A B LYY »—2NKROBERBRETHT LR
HEBRNT 2, ALY & ) BB E TOEX &, BENN L b RIELETE TORI DA
2B UEDLDNR, ¥V h—ThbH., TRUTOEDIE =1 HTHB LTS, 7L DELEITH
RED 3 A BHCHEMINIZ DD TH D05 4, HREED 24 HO—MTHD HAKE =1 HOxE
REFIC O CRARRHELTOCTRS &, REM LEEED LD KKHT 2HR KD,

ZhbEA%L r Husss ;30N LAGLER DTV Y H— 2 7 AV HE a1 BIOTEERN L2
ROTRELT, 72V A E A BRNBEBUETH D ¥ v 7 —RNEEMTH S & 5 5 ERNE
BREIRTEN DD,

7ok, IHKEDEEED = 1 £ Gobioninae iz, # v » — D sucking lip & H 4t A
VY I —~TEL LR, D 2HRIPARETE =M BO—NDIK LT, Y » —D D54
BRLE Y HD 7 HEWFED T B, '

X7 A9 A2 1 BHCEBEFRERDCIE, Yo h -7 2V A AF LD, X O HEDN
THOIHEEYE>TWHERRBbNR S, '
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Summary

For distinguishing cyprinid fish from catostomids, Husss and LAGLER (1947) have

.offered a general standard as cited in the present paper (p. 144) .

However, their belief on.morphological law on anal fin will be confined to American
freshwater fish.

If their law is adopted to the classification of our Japanese cyprinid fish (46 speices
in 27 genera) , it seems illogical to find that most of the bottom dwellers referred to
Gobioninae in our water falls within the same category as catostomid fish.

This fact alone will lead us to believe the law proposed by the above two workers
based on general relation between the mode of living and proportional length of body
parts, but not on a fact more deeply rooted.

It is worthy of notice that Gobioninae falling in the category of sucker circumscribed
by this law have sucking lips without exception, and in their external appearance our
gobionine fish have.much higher resemblance to Catostomidae than other Cyprinidae of
Japan. )

The phenomenon seems to suggest that the family of sucker have radiated adapting
themselves to North American waters, and one or two species in Asia, while far greater
number of Cyprinidae have evolved in the old-world. In other words, some cyprinid fish
of the old-world, say Gobioninae, corresponding to sucker in the new-world, have occupied
bottom layer as their normal niche just as the catostomid fish done in America. The
writer considered that the phenomenon as such may safely be interpreted as an example
of ‘parallelism’ in evolution discipline which is genérally accepted.






