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On the value of scale character considered as materials for the
 study of affinity in fishes
Hisao KOBAYASI
(Biology Department, Aichi Gakugei University)
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Misgurnus, >~ ¥ Savp Cobitis, w=vr ¥FSavig Lefua, 77FZavig
Barbatula R{r7 =% ¥ %3 Hymenophysa OS5BriET 248, co2ERyBEL O
Ny H2Twac RRTH 35, B IXH2Th 2 FNEEOLB L 7 oR
L. 5T CHr Rl o EoBoborsELIHEilebhs, ZLTzoR0lE
LTRELED BDOTHBLEcADT 2= ¥+ Hymenophysa curta (T. et S.) 12,
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Ty BRIV EL(BTW 3, ZLT7 22 F+BNEAD FCavHOLOBEX D b, X
BEOZO~ v a2y 7 ae F+cHEOEWE & &, BHIICHEICRLTWEDTH %o

0.3mm

Fig. 1 Scale of Leptobotia manchurica Bera {Cobitidae), from center of body
side, 13.5cm in body length, collected by Dr. D. Mrvapr in Manchuria.
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FTT2ONEROSFELTCHE LY bOTH B 7 vt Trypauchen vagina
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Fig. 2 Scale of Trypauchen vagina microcephalus Br. (Gobiidae), from center
of body side, 14.5cm in body length, Atsumi Bay.

(5) Cuu, Y. T 1935: Comparative studies on the Scales and on the Pharyngeals and
their Teeth in Chinase Cyprinids, with Particular Reference to Taxonomy and Evolution.
Biol. Bull. ST. Joun’s Untv. 2, 1-79. !
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Fig. 3  Scale of Periophthalmus cantonensis (Or.) (Gobiidae), from center of
body side, 6,5cm in}body length, Kariya in Aichi Prefecture.
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splendidus M. (Fig. 4) itz 29 74 RS FABONTWBo T OROEBHEE L ¢
WatLCcH 2 & e 54 Sarcocheilichthys % » %> 7 Pungtungia ObDERRMHTL
BlCe b, w7/ TR Leucisinae type ©BbOTRE (. 2 B~ Y » HEHE
Gobioninae type OIfCH 3, ¢ OFEED SMICz DAOMOErEHRLTR L, ®
BOeFTAREEY 7T WS, TORDINBILYFH Y 2 XY 27 ERZ500H 338, T
DAFOH DL ZNCEOFHE LOMEFFRLLTWBOT, $BRRBTOLFNTLRT
BINERS, Bleofz 240y 74 TmEhs v~y PERCBETRETH2, 5

N

. e 1
=T o 2a\ga® ©0 08,80 T, 85,

o\ D\ A\ aev e a0 uebettap o ce: 2. o e o

S R T LY T Fr e

:)n-T!’.’ﬂ'!’ 2 63 560,080 —F T
s et O 00900 075 . —

B T AT T 7 SO st

2 3 hfd____r Ce © ¢4 o
[ 2] LoWdg. 0 000 @06 0% w35 %00go o *

S §

P sy
ave 99,530 g 4
—

TREYE X X

IEAR

= . 7
5 y ¥y P e e o~ - . . N i
=~ 7/ 7)72/'.‘/.@ (7 PPy Py B R et R
2r4, o Tl % -
S 4. """,’?0‘.005‘“'""“- =
(XX ] P L 5 .
= A |
= L1 a0 . e S
' -;-_,{/. -%e ] =
= L. e -, - %&,‘:J
e : T — /
——, \
e 'S - /
P N

Fig. 4 Scale of Coreoleuciscus splendidus Mort (Cyprinidae), from caudal
peduncle, 8.5cm in body length, collected by Dr. T. Morr in Corea.

(7) Mori, T. 1935; Description on Two New Genera and Seven New Species of
Cyprinidae from Chosen. Ann. Zool. Jap. xv, 2, 161-164. PL. T, Fig. 1.
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T 2L Leuciscus \hitfk 7z { T30 C Coreoleuciscus O3AHRTEE &t 253ME b
BLEBE W,
(ii) PerET7eI0HEERHFE
ZEMBROMECEOTWERY 2L T7<Th, —ERZOFHIEHT Lol
Rz 20585 ZPORMEBL TV 2000, FER O 2 MORBWEHO L1 b, &
OIROBELR 5 1 b ¥, FMRRIAERORbOTH 2 LEET B EHBRV, V7
- BREEROBNOr KRR L TR & e NEBHOMELTWEER5cE R, RE
Db & 2HOADORERINTHOFRICH#EAX b EfEREFLRWbERLA
W, BNEE S B LB E=14ss 1935 48 At ARE RO AR HERIICHR T HREES
etk 19cm O ¥ 5~ 4~ 2@Ev < 2 Oncorhynchus masoun (BRr.) (Fig. 5) ofi
HTH 253, THLS apical area icitin ridges ¥/ &, THIMA K ER growth line
EBDTWBHD T B0 7o LHPULEERER focal ridge o¥Ar BEEY E\WT W 3,

Fig. 5 Scale of “Saramaomasu” (=“Yamame’5) Oncorhynchus masou Br.
(Salmonidae), from center of body side, 19cm in body length, collected
by Dr. M. Uero in Formosa. Gl, growth line.
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Fig. 6 Scale of Amago Oncorhynchus rhodurus J. et McGr. (Salmonidae),
from caudal peduncle, 14cm in body length, Hamanagun in Shizuoka
Prefecture.

L2218 6 BiCR 3 AR EE CRE L KR Ym0 7~ = Oncorhynchus rhodurus
J. et McGRr. Dffiy B2 L¥hA E KIS OBEEIRSETIC BA L. Kb+ s
DIEMEEL: apical ridge MREELEROTWBXHT TD 3, HOMERIRHEE % &
(e BCHTIR BIILATewas, RET 21C LenoT 2 0BMERD LT %0
REOFEL ZOSFHLOWTEBE b 2T bN2HBd Ok biX Lo & 2§
OHEYEE LT, 20EARFHEICON 2L /AL TR TRV, Bz k
SHEHARODZ T LRMIFROHFERTRA(LT, Mk O>THLLR IS ICKRE

L RARE c KERES B OEELTEDN L T ATH B, ”REERR ThERH

BICEE LT TOCTLETD 3, M b 2HOMCRHMOMEND 223 thicown
TRERBELD TR EZZVWEEBLZTWS, ’ )

(iii) SHRIC & D31 &7 F OIEHERE

TOTERCHNT LRSI CRET I2HETH 2O THELCOS, WADHHEY I
BLTR2E I (HUR LTV 0D, ZOMICRIAR 2HERD 2, LTAHTO
MO HAM Y HIK L TR 2 & Wiz OB b5, Bl= 1 (Fig. 7) c©rfl
DO—ROEFEFL L 5 THABRPORE B CoTERATECHe D THEEET, b
X3RRI >RBEEChEOTWS, & zAn7F (Fig. 8) oz tik LFHLOMT
HiersiBikiciais LT, PriBigikaElc net-work grooves % {EDTWVWBDCH %0 TD
7 F OBAEBORHREAPEATIE(FALTHOT, ORI 7 7 & Carassius O
KETHoT, o X 5hBAMONER, ERNCHEIE2IOTE, BROVOT
PRLTED T LAV, 24 &7 FOMCRHERTE 200 ABCTRETHILE
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Fig. 7 Regenerated scale of Cyprinus carpio intha AX. (Cyprinidae), from
center of body side, 7cm in body length, collected by Dr. ANNANDALE in
India,

Fig. 8 Regenerated scale of Carassius carassius Lin. (Cyprinidae), from center
of body side.
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(iv) 8BICL 3 Fraviie aM B oESsRE
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FORavRE s A BO—lBlE B2 2BENDITRTH 3. AR OB T B BT
RLTHR2E FoavRiR=2MB05 b T ey 71 BRNCERTH 2 T & 13 FHSE
CiRL7eEz2TH B8, WO BT Hic v 74Tkt 775 ~YE Phoxinus
(Fig. 9, A) t FoavElo5b07 2= ¥ 5 Hymenophysa (Fig. 9, B) Liz~= v
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Fig. 9 A. Scale of Phoxinus lagowski (Dys.) (Cyprinidae), from caudal
peduncle, 7.2cm in body length, collected by Mr. K. Oxucawa in
River Amur of Manchuria; B. Scale of Hymenophysa curta (T. et
S.)(Cobitidae), from caudal peduncle, 13cm in body length, River Yodo.

(13) EHERE 1936 1 HARORIE. 92-95.
QD AHARE 1941 : RARE F o = YREEROBIC R To MRE) IX, 5 669.
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=297 2% ¥ %§ Leptopotia (Fig. 1) Oz X {hTn3, FZav§End L2180
BOENDLDLBINTTE2RLOTH oA S, HHOELLBHRLCEED Phoxin-
us DX 5k b0 Hymenophysa 3id Leptobotia © X 5% b DTk & B¢ 5
Nz, bLZANHEETHORELE. chrd#BEBoMOBRMERL RT FHlE=bi
Erbhwve HEHTFD Phoxinus RiRHDTEEMCEATED . BARRTIEERBEC
BYUOBAREEE ELSFRELRRLZL TV 2L R END BUdbE DL ORI
BR2B0wO20ER/TREVWVETD %,
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Résumé

I am pursuing the comparative studies of scale character in fresh-water
fishes and some marine fishes in East Asia. In the course of these studies, I
have found that scale character shows definitely a certain éffin‘ity, at least,
between genera, families, or larger groups, apart from the small problem of
its indication of the characteristics of the groun to which a fish belongs and
of its referénce to species. This has led me to-study the affinity between
fresh-water fishes in Japan and their near related ones in the adjacent .
continent.

(1) Some good examples of scale character showing the affinity
between fishes.

Japanese Cobitid fishes'have five genera, but they can be classified into
the genera according to their scales observed as well, though seemingly very
similar to each other. Hymenophysa curta (T. et S.), a most curious of this
family, is very different from others in. scale character (Fig. 9, B.), but is
very similar to manchurian Leptoboiia manchurica Berc (Fig. 1), which
fact shows a close affinity between the two.

From the study of scale character, too, I should conclude that any other
family does not contain so various-and ;niscellaneous fishes as Gobiidae. The
characteristics of the scale of Gobiidae are that its focus is so remarkably
apicad that the apical area cannot be recognized, and that it is the ctenoid
scale with a spinal line along its apical margin. But two variants of this

family, i.e. Tripauchen vagina microcephalus BL. (Fig.2) and Periophthalmus
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cantonensis (Osp.) (Fig. 3), are peculiar in scale character, too. Namely,
the former has the cycloid scales whose focus is not in the center, but comes
near the base; the latter has the same cycloid ones, whose all around radial
grooves are so peculiarly complicated in the focal area, making the focal
net-work grooves, that there cannot be found any other instances to be
compared with. While Mogrunda obscura (T. et S.), which belongs to
Eleotrinae, closely resembles Gobiinae in scale character, the above mentioned
two are so far from resembling it that I consider it proper that it should be
comprised in another family.

Among Japanese Cyprinidae, all fishes of Acheilognathinae have the scales
of Acheilognathihae type; fishes of Gobioninae, of Gobioninae. type; fishes of
Leuciscinae, generally of Leucisciﬁae type; and fishes of Cyprininae, of
Cyprininae type. In Cyprinidae, fishes of Hypophthalmichthys and Aristichihys
are considerably variants, and so they are in scale character. In the same
way, Engrauridae and Drosomatidae are remarkably different in scale
character from Coregonidae, Salmonidae, Plecoglossidae, Thymallidae and
Osmeridae, though they belong to the same Sub-order Isospondyli. It may

be said that the fact that the scales of the latter five families are similar

to one another in principle shows that scale character is phylogenetically.

significant.

(2) Value of scale character considered as materials for the

study of affinity.

From the above mentioned facts I come to this conclusion: that, where
any two fishes are similar in scale character, their affinity is close, and
where they are not similar, their affinity is distant. In short, affinity can be
guessed from the extent of similarity.in scale chracter. Furthermore, where
any two fishes which are alike in appearance are different in scale character,
their affinity may be distant in reality notwithstanding their apparent
nearness. On the other hand, where they are closely similar in scale

character, although their appearances are not so alike, a close affinity may
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be assumed and the further careful examination of other sort of character
should be required.

(3) Some examples of my recent studies on affinity.

(i) Corean Coreoleuciscus splendidus Mor: (Fig. 4), the genus named
by Dr. T. Mogr1 to be compared with Leuciscus and Tribolodon, is shown to
have a close affinity with Sarcocheilichthys and pungtungia of Gobioninae, as
its scale character is not Leuciscinae type, but of Gobioninae type.

(ii) The difference of species between “Yamame” (Fig. 5), a landlocked
~ form of Oncorhynchus masou (Br.) and “Amago” (Fig. 6), or Oncorhynchus
rhodurus J. et McGRr., has been a long-disputed problem, but the utter
dissimilarity between the two in scale character proves that their affinity is
not so near in spite of the similarity of their outward appearances, as
formerly shown by Dr. M. OsuiMa, Messrs. ONo and ‘Anpo. This is
reaffirmed by the comparative studies of scale character in all fishes of
Salmonidae.

- (iti) Cyprinus carpio L. (Fig. 7) and Carassius carassius L. (Fig. 8),
including Gold-fish and “Tetsugyo_”, are so unmistakably different from each
other in the structure of their regeneratel scales, not to mention their
normal scales. In Carassius, forcal net-work grooves are always found on
its regenerated scales, experimentally as we!l as naturally, whereas in the
scales of Cyprinus part in the focal area and its neighbourhood falls off
largely, as is the case with other common fishes. This fact indicates that the
é.ffinity between the two is not so close. °

(iv). Cyprinidae and Cobtidae, which are systematically near related, ére
also very similar in scale character. The scales of Leuciscinnae in Cyprinidae
closely resemble those of Cobitidae; Phoxinus (Fig. 9, A), in particular, in
Leuciscinae, has a strong similarity to Hymenophysa (Fig: 9, B) or Leptobotz;a
(Fig. 1), in Cobitidae, If Cobitidae is to b: a derivative of Cyprinidae, it
may be assumed through the study of scale character that it has been
transformed from something like the extant Phoxinus to such a fish as
Hymenpphysa or Leptobotia. If this is proved to be true, the casz will be a

good example showing a relation between families.






