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Studies on the Lateral Scutes of Stickleback (Gasterosteidae)
in Japan—VI. An Observation on the Development
of the Scutes in Ten-Spined Stickleback,

Pungitius kaibarae (Tanaka)

Kiyoshi Igarashi
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Hep (1915) 1 X b 3 5+ 3 + 3 3 (Pygosteus kaibarae)
ELTRE IR, bk (1932, 1933) 12 & D
Pungitius sinensis DB L LT, ioBE (1955) =
X b Pungitius pungitius OWifEE L Cdkitz.
A (1963) 11 35 3 + 3 2% Pungitius JR0OPIE ST
BONEY LD REL R Lic, EHTPRCECARED
2 24Z Pungitius kaibarae (Tanaka) #fH Lz, h
FTIT 34§ b 13 OFNC OV TUL D TEE R —,
ZORENDHBTTER, EBIBARE YV ABA
HOBRZE LT, Blic A + 2 Gasterosteus aculeatus,
-~V 3 G. microcepharus, ‘ 3 3 Pungitius sinensis,
A 35+ 33 P.pungitius, s+ 33 P.osp. 2o
WTHE Li-as (AETE, 1962, 1963, 1964, 1965,
1968), AZTCIXIF 3 I3 DBhcoOWTRHHT 5.
R IF3I a3l TnERO—D L LTHILR
T 5 EERHE CEBRCHER L, SEiEs%X
D4 B L EENBICHER Lic & & A TIEKER
BLEFY 7 =DHEDIDTHS 5, Bzl
TWb I Exote, APFFRCHER LicHEiT R A
SRR RAHZEBRE L L VFMIh/ L0 T,
FEOHEFE BT 5. IekAPCE LE
AR TR B R B FRRT O RSP,
WO ET X o B RFHEIR AL F R
e L ET S,

wE L FHE

ARG S 7§ b § 2T NTEE A
BEEEDFHAICE T 1958 4£6 HickESh -

AT, £k Bmm offfEs bRt 725 30 fEff
TH5H., M¥HE T~ T Formalin E % # Mall’s solution
T L, Alizarin-red c§e 1, AFOLEFMNORE
AR LTS L, fERICiL Abbe ifEHE S F-
7.

R ELEEER

IF 3 b I TRLE 18Smm Gz 7 {E D WM
BoBABRTCEE LTWS, Z0EE)I LRI
BREELTL 5D 7 Lbek 18mm LITo/Af
THHELEBbIh S,

biaTiEeE 20mm oo, 135 b § 3Tl
£E15mm © { O @R T 5 (E+H, 1962, 1963)
DTHRDORIEH LN 5RO EEORE XL I F T b
TP I I LRI, 435 312XDLRR
KENZEHADI, 173 b31aPbida, 1350
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Fig. 1. The process of the scute development in
Pungitius sinensis measuring 18 mm in total
length (A), 22 (B), 30 (C) and 51 (D); P.
kaibarae 20 (A’), 23 (B’), 30 (C’) and 51 (D").
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Fig. 2. The process of the scute formation in Pungitius kaibarae. A. The fish 18 mm in total
length, B. 23 mm, C. 26 mm. The numerals indicate the order of the development

of the scutes.
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Fig. 3. Growth by stages of scutes on caudal peduncle of Pungitius kaibarae. A, Early stage
in the fish 18 mm in total length; B, Enlarged view of the two scutes; C, Middle stage
22.5mm; E, Early stage 20 mm; F and G, Middle stage 21 mm; H, Late stage 27 mm;
I, Late stage 31 mm; J (completed square scutes) and K, 51 mm. The numerals indicating

each scute (B-K) correspond to that in A.
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TEf. ZOBE, FHFRCESRTE < Ebh T
7eus, £ 28mmzET s Ly 30-32 [@i7e b,
R D BRI & 1HEEE & 78 » Tdod % Trachura FI
DEERDBELT & 7o - TEERIN D FEML, 1957). il
REHIREBIN L BN, REED T FOBRMETI LT
W5, oREBIERFC > TiX Berry (1956) 1% Caranx
crysos T, B« dtgk (1955) 3V A+¥ T, rhH - &
I (1936) 117 =T, WTh L BEREBRICED O 8
Bbh, thixdls LUBKIMIACBE B IR T

CEHRELTWAA, PIadohEtAUERELT
5., —F, 1733 aOBROBELFORBOBA
MEIHED2BHTHHENIETE, ABOFaXDH
BEBOA P a3l T 528, ZOIERLRTT SR F
BLT BethsEsrEibh (a1 rangiese
RSB,

R, XTI OMRORBEESE TRD 3R
BREE L. Tiobb, BROMKRERF O EEmE A
o TERERAFEET S5 FTO L DX HWY (Early
stage), SAEA RIS N EMERE L 0 WA fliEkEo
Bhiad b b 0%l (Middle stage), F# s i
LTHBRERTR L, ERE5HEE U CEICIR
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MNAHED L Ox HY (Late stage) & Lic (AT,
1962), (Fig. 3)

I3 b I IORRICE LI BROREESREYBIE
LT&5E, £F 18mm OBRE TS IMEEORSE
FEOPHBEIRO A TH B, &K 21-23mmizies &8
Bz QI A FE Lo rp IR &, BicURRE O 7%
Lic IR & pVRET 5. &R 28mm ET 5 L%
EOBN BB RET S, LD 5 b IRE
B, BhBITESRC > TERINS, - 3 b
T I OB P T 3 LD T 55, PREESED
WA LB <, FAROZEROREIEL, HHESHOE
BEGOREIENRT, F I3 LheRRONTHLE
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b33 TEeR 3Imm TEHRIE ISR T A%, b3
a4 7313, a¥vhIadseRE3Smm GEL
THR»TERTS. bbb, IF73IbiaEbiarR
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RO FEN OB BEN DD EEZ L, 1T
IRIFEPIIRAIFT I, AT EIaLDY
BT BEFDRLICR N X Wb D LHERIX B,

R OBES T /K (1958) (i—ncfEB ORI IIT

Table 1. The development of scutes in P. kaibarae showing the composition in
percentage of developmental stages by the size of fish. The percentage is
shown by the number of scutes counted in given stage against the total

number of scutes in each fish.

Composition of scutes (%) by developmental stages

121?;%1 No. of NO.' of Anterior region 1; Posterior region

(mm) scutes  specimens Stage Total Stage Total
: no. no.

Early Middle Late Early Middle Late
18 7 2 0 0 0 0 100 0 0 7
21 14 1 100 0 0 8 50 15 35 6
23 15 1 100 0 0 6 36 64 0 9
26 29 1 8 10 72 18 | 36 9 55 11
27 28 1 35 47 18 17 36 9 55 11
28 30 1 37 13 50 20 0 20 80 10
29 31 2 ‘ 16 19 65 20 ‘ 9 46 45 11
30 32 2 | 15 40 45 20 } 0 8 92 12

; |

31 32 3B 5 82 2 0 0 100 10
34 31 1 7 3 20 23 0 0 100 8
35 31 3 10 4 86 21 0 10 20 10
36 2 1 5 5 20 22 0 0 100 10
37 30 1 10 0 c0 21 0 0 100 9

51 32 1 12 0 88 23 0 0 100
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JKEF (1960, 1963) (1hoh & 3>/ Ky otz
B8 LCim el a e b3 A 54, W BRSO E
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Tw5, EERBRECEM T iak 143 Fiak
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b, MEDICES K DHLELNED LI B DIL
FEEHLDNE » 7o B DIRIFER D A& T & DfE 5L
D—RElsotcb D EHENT S,

i) 2

IF I 2ORYOHORAI I L L &R 18
mm UFTEBbh, FiaXIVEL, 43532k
DEARTEH B b0 EEL2DBRD, 3373k 1=
DTSRRI, KOTERCHEN, Thbn2 4
Al ETe b TRERRT, BHCEHEIER IR T
% Trachura Mo RHE KT 5. = OEHRO IR
FREBOA Fa LHELOL, BEDO N 2 L3FELLHE
ELTWA, 373 b3 a0lROBETERTIE
t=3, 45 33, avvb I aELULTLB,
SRR TR B <, TR Tl AR D FREM
BANTHD, P 12X LRITMTHS. BIROKT
T IFIbrIzdbiavaA 5 33, a4 b3
2D X5 —FIEFNETH B, HEDOHDOENL Y H D
7e, BIABRCEDM LW 53D Rbh 5, L

13 b OBEORE

oA LBRUNDOHELDOER L OBEEAMND 7 3
FI=ihia, 455 32, A Iali3FIE
ELTHERS ONZUTHB EEX %, (Fig. 4)
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Fig. 4. Growth by stages of scutes on the antero-lateral side in Pungitius kaibarae: Arabic figures
stage in the fish 22.5mm in total length; Cand D, Early stage 23 mm; Eand F, Late stage
I and J, Middle stage; K, L and M, Late stage 31 mm; N, Late stage (in mid-part of the series)
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given are the numerical order counted backward from the first scute. A (I and 2) and B, Early
51mm; G, Late stage (completed featherlike rhombic scute) 51 mm; H, Fully grown fish 51 mm;
31mm; O, Late stage (completed rhombic scute in mid-part) 51 mm.

— 15 —



g Jpn. J. Ichthy. 16(1)

Summary Tne development and morphology of
lateral scutes in Japanese sticklebacks has been
studied for more than 15 years by the author.
The present paper is one of those serial works, and
deals with the species, Pungitius kaibarae (Tanaka)
or in Japanese “minami-tomiyo”. The total of
30 specimens, ranging 18 to 51 mm in total length
and collected at Nishioji, Kyoto City in June
1958, were studied. This species is now about to
extinguish in this area. In P. kaibarae the scutes
develop firstly in the juvenile, no more than 18 mm
in total length, instead of 20 and 15 mm as observed
in P. sinensis and P. pungitius, respectively. In P.
kaibarae the first scutes appear on the caudal ped-
uncle followed by those on the dorsolateral part of
body above pectoral fin, and then each group grow
forward and backward respectively, eventually for-
mulating the Trachuran series of scutes; such pat-

June 15, 1969

tern of scute formation, though observed in the
species of Gasterosteus, is not traced in the species
of Pungitius except in P. kaibarae. The feather-
shaped scutes in P. kaibarae are more blunt than in
P. sinensis, and the central ridge on the rhomboid
scutes in the former species develops in later stage
than in the latter. The scutes in P. kaibarae, like
in P. sinensis, P. pungitius and P. sp. (“musashi-
-tomiyo”, Japanese name), were ranged in a single
series; the scutes in the present species seldom
overlapped one another, sometimes, completely iso-
lated anteriorly. Those findings favor to recognize
P. kaibarae as a distinct species, which some authors
have treated as a subspecies of P. sinensis or P.
pungitius.

(Educational Research Institute of Fukui Prefecture,
Fukui City, Fukui Prefecture, Japan)
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