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Morphological changes of the preopercular spines with the advance of

growth in two freshwater sculpines in Hokkaido

Harumi OmM1

Abstract

It is generally accepted that the number of preopercular spines is one of the
most important specific characters in the genus Cottus, being 3 in C. nozawae
S~vyper and 1 in C. hangiongensis Mori1.

In the present paper, it is shown that the character changes with the
advance of growth in C. hangiongensis; the individuals under 50 mm in total
length are armed with 3 spines at first while one spine has degenerated and 2
spines remain in the individuals from 50 to 90mm. Finally, only one spine
persists in the individuals over 100 mm. In C. nozawae, the number doés not
change with the advance of growth and the preoperculum is always armed with
3 spines. There is not found any difference in number between males and females
in both the species.
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FEFED ¥ HIB Cottus (ZEIT 24 ME¥EUIIZ%iE JORDAN & STARKS('04), FHMH - Hiy ('48), #
B (’55), EM (’68), OKADA ('60) ZHZ k » TiThh, AMEH P ARL LT 4 T 5 s s
NTV37, BLEORRICE L TNESENE V. WHEEE Y ¥ 7128k Tk SNYDER (1), 4 -
/R (51, '54) OEEND Do

F RSO ERT B, ~F U Cottus nozawae SNYDER, RU A Y X a v hy
2 (%% 2 #¥H) C. hangiongensis Morr O 2 FEIZHET, BRI S SMEERBOZA L IR,
BEIZRGT, # Y1 BSEEEERERO—DTh SRR TREA BRI > TRLT 2HEE
BEL,
CERICA BRI, AROB# LS b RERE BRI ER L EBEET D LI,
BB A L MO R & S bl RSk RS R AR L, WO HSTPEIE F T
FeFIRE A S MR E RO & VG T 5o
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FHRHIAETE - Nk (51, 53, '54) OHETRIZH B RBEE I NI TERIE L /2o TSI
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AT IR L, BERIMZ AT TSR S TV B, BEAUZRMES, B AT LIS Hh T
THIZEY, BACHLES THET S LRSS, 6 J44 (60 4£ 6 J 15 B, 61 4 6 A
7 B), FEEMRCIZEAOMHT ARE S T 20mm M TFOBMBEANSEIFEIR T3, LihL
Z DA IBRITEE T B AT LR 1T,

FEEISHPROM GG 30 T 2 — T4 —¢H) HHEAL, 1960 £ 3 FXv 11 Ao,
~FA YA B9 i (&R 15.6~195.0mm) RO A Y X a v AP A 148 Bk (&K 17.2~163.0
mm) L L0, THNFEOEAF L VZLOFEERIRETREELZLRS, ~F A VA 50ME
% (&K 15.6~195.0mm), H> % 3o 7 % 62 Fik (£E 17.2~163.0 mm) % & VEEED HigE
SR o oo MR R AAMHRON, BB LB X BRI X 2 THA 0 BB X -
2o BIBEBIIEHRAELTEE L,

] 2
1) 727 BHIRERORERE

71 Y 7 BOBEEEE (Preopercle) i, £ OHi#RA MBS (Hyomandibular) SMUKUEIE (Arti-
cular) 1238705 (Quadrate) DIRTHETH LRI Y, FhELHRAITESET 2, FO®RBEAE
i b Y RRCBREENEY, 4 HOB¥AC L - T 2, BIEEEHE Zh S BB S
EL, FIPIELBEALLE 2 BEAMCEET 2, 5 2, # 3 Muiki®E 2~3, RU % 3~
4 BEARMICH B,

2) TV HORFES HIEEE RO
B LA B0 EATE 1 RORTNL, BREOKXE XFBRIHEORE L ZHRITR ML

Table 1. Measurements of Cottus nozawae SNYDER

Number of samples 20 15 15
Total length 15.6~50 mm 51~100 mm 101 ~195mm
Range (Average) Range (Average) Range (Average)
Total L. in Head L. | 3.9~4.5 (4.1) 3.8~4.4 (4.1) 3.4~4.8 (3.9)
H. L. in Depth of -~ ~
caudal peduncle 3.6~4.3 (3.9) 3.5~4.4 (4.2) 3.6~4.9 (4.1)
H. L. in Diamater
of orbit 3.2~4.0 (3.7) 3.8~5.6 (4.9) 4.4~6.5 (5.4)
) Number Number Number
(Specimens number) | (Specimens number) | (Specimens number)
Number of 1st D. VIII(15), IX(3) VIII(7), IX(8) VIII(8), IX(7)
Number of 2nd D. 17(1),18(10),19(6),20(1), 18(4),19(7), 20(4) 18(5),19(10)
Number of P. (right) |14(2),15(13),16(3) 14(1),15(13), 17(1) 14(1),15(11),16(2),17(1)
Number of P. (left) 14(2),15(12),16(4) 14(1),15(12),16(2) 14(2),15(12),16(1)
Number of A. 14(8),15(7), 16(3) 14(4),15(10),16(1) 14(7),15(7), 16(1)
Number of V. ‘ 1-4(18) 1-4(15) 1-4(15)
Number of vertebrae 36(6) 36(2) 36(4)
Number of spines 3 3 3
on the preopercle

Date: March to Nov. 1960; Loc: Hekirichi River near Hakodate
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Fig. 1. Scatter diagram showing the relation of total length and number of pre-
opercular spines in C. mozawae: The individuals under about 456 mm in T. L. are of

the intermediate type with from 4 to 3 spines; those over about 50 mm in T. L. are
armed with 3 spines

Table 2. Measurements of Cottus hangiongensis Morr

Number of samples 21 21 ; 20

Total length 17.2~50 mm 51~100 mm 101~163 mm
Range (Average) Range (Average) ‘ Range (Average)
Total L. in Head L. 4.1~5.1 (4.5) 4.1~5.0 (4.4) 4.2~5.2 (4.6)
H. L. in Depth of ~ - -
caudal peduncle 2.7~3.4 (3.0) 2.2~3.4 (2.7) 2.1~3.2 (2.7)
H. L. in Diamater
of orbit 2.7~8.9 (3.7 3.5~4.6 (4.1) 3.9~6.6 (4.3)
Number Number Number
_(Specimens number) | (Specimens number) | (Specimens number)
Number of 1st D. VIII(4), IX(17) VIII(8), IX(17), X(1) VIII6), IX(14)
Number of 2nd D. 20(4), 21(8), 22(9) |20(2),21(10),22(7),23(2) 21(13), 22(7)
Number of P. (right) | 13(2), 14(19) 13(1),14(19),15(1) 18(1), 14(19)
Number of P. (left) 13(1), 14(20) 13(1),14(19),15(1) 13(2), 14(18)
Number of A. 15(3), 16(12), 17(6) |15(2),16(14),17(4),18(1) 16(17), 17(3)
Number of V. 1-4(21) 1-4(21) 1-4(20)
Number of vertebrae 37(6) 37(5), 38(1) 37(4)
Number of spines -
on the preopercle 3 8~1 1

Date; March to Nov. 1960; Loc: Hekirichi River near Hakodate
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8) WV XavHIHOERITLES HIRETHROEN ‘

B LERL 62 EAETE2RIRT ML, HOKES, AEFEEHLBRVCUIREIZRS 2
BERE EOBRITED B oy,

FEREIINE 1; B (ORTa0 &F 34.4mm OEFETHLMIC 3 iﬁﬁﬁ FEL, 2K 50mm
BIF T3 o0k 5 TEREDMkA S, 1 LAE 30~40 mm DEKTIE 4 4 BT & S+
WAL ORICE 4 BTEN T A E L R A PRENRS NS, BCEE 70.8mm (KK 1; G)
OFEETIEIE 1, 8 2 BTLRET DA, F3IMIEShA v, 20k 570 RITH 50~90 mm
OB TBEIN S, ¥ 8 HHD 2HMAOBITEEE L LN S FE, HHLE 3IBHEHOFEELLE
FHF DR LT SEE2 50 mm FikOEATHESINS (FR 1; F), BiZ2FEHN 90mm Bl
LOMETIRRE 1; I, JITRTW<E 2, 8 STEIIHEBNEEL R VE 1 MOAFET %, |

L 4% 90 mm HiRDOBFIZIE 28 L Y 1 I~OBFTE LB 2 50 20 BE a2 (JR 1; H),
AV FaTHPHTRNTEF 7Y A ARGHEC L 2ZERZEDHSN. 1 2 W AT D 50~
90 mm DEFIES  BMEETH B,

SR LA T OBFRRIE 2R T TH B,
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Fig. 2. Scatter diagram showing the relation of total length and number of pre-
opercular spines in C. hangiongensis: The individuals under about 50 mm in T. L. are
armed with 3 spines; from 50 to 90 mm in T. L. armed with 2; over about 100 mm in T. L.
armed with 1; the intermediate types are about 50 mm and about 100 mm in T. L.
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PERATTRES ¥ A BORBOREIZE L TIBRBE NS S TRV EEOREAL D 5, FTHE RS
CHABNHEEBERERO—-DThH5A, EETIREERK) 7 2ROWERTYEEL, /v
FauhPHIRCT, REZHE-T3MEY 1 AT T 2o, BT 2 HEET S
50~90mm DOfHEDH, % AMBATHDRUIEELET 5.

vrah v Gymnocanthus herzensteini Jorpan & Srtarks, =V Y Alcichthys
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aleicornis (HERZENSTEIN), & =71 ¥ # Ceratocottus diceraus (PALLAS) |2 5E\ T 3 AR B B 1 1k
SEBOBRzHLNTIY, W (B L VR L AL THh AEAWP S M X T2, 7
VARG THREEE, HEBNERLOEL &4 CIIREEME 28T 20808555,

E 0]

1) 1960 & 3 A~11 o, ACHEEE R I L W o+ H U 4 Cottus nozawae SNYDER %=
£ 15.6~196.0mm (579 f6if), #> % H P C. hangiongensis Mor! 45 17.2~163.0 mm
(147 fEF) 1872,

2) HERK FHERGEEL BIVEE CEICRADERISET B,

3 AV BB LEELERTH DMEE T, BRC L O REC -, TR 2 EEN
LANCENIze BiD, I 971 Tl 35 mm RO BT 4 BE DR BT 25405 54,
BIERIT 3 MEAT Do RBIRER L E SN T2 Y ¥ 277 ¥ 7ICRGTIEE 50 mm BT
3 W, % 50~90mm 2 EE A L, 100 mm HUEDEETHHT L5, B LRI X %
ERIZBDONILA - 720 '

4) Hvxawp VHDEFSHEDF, 5 50~90 mm DAL 2 A AT 5L 0REHEGEX
iz,
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EXPLANATIONS OF PLATES

PLATE I

Preopercular spines of C. nozawae SNYDER (A~D) and C. hangiongensis
Mor: (E~J). (Each scale represents 1 mm.)

A) T.L. 26.2mm (4-3 intermediate type)

B) T. L. 70.3mm (8 spines type)

C) T.L. 107.4mm 2

D) T.L.112.0mm &

E) T.L. 384.4mm (3 spines type)

F) T.L. 53.5mm (3-2 intermediate type)
G) T.L. 71.8mm 2 (2 spines type)

H) T.L. 91.3mm & (2-1 intermediate type)
I) T.L. 111.8mm 2 (1 spine type)

J) T.L.126.0mm &
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Omi: Preopercular spines in two freshwater sculpines

PLATE I
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