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B s, A 2 BR A A 42 4, ot 0 R 1 ) L
AARFAIE , X R HEAT 2 Jn gt o A, SE R Hb b R
FMRTEA B ZE R, PLSEIINT R E AN [F] b 35 4
AR BEAT A ROHE » TS R B AT A S 0T 72 A
35 IR AT 5E (Mamuris et al ; 1982)

15 B fif (Sebastiscus marmoratus) 3 J& T il £ H
(Scorpaeniformes) . fifi £} (Scorpaenidae) « & fifi J& (Se-
bastiscus) , & — P WL o B 1 I R I i 4 I 2 £
¢ (Nakabo , 2013) ; 3273 A T P AL AP b L
TV K P E L A SRR R VRS 7ER
] 50 S ARG RN R MR A R BB AR
TR 0F 10 28 (R R NIRI 5K 3L, 2015) 5 JL 4R
T E T I DX 38 JEC 2 5 A R A A X, g B
54, ELiE AR 2= AR A PR BT A%, T PR S
T STV . A Bl 2R PR DU, I B P 2, R B
/N A I VRIS VIR L g 2 2R L YR RN 9 S (R o
25,2008 5 R L PR 5 665 3 240 00T 4 52 7 bk, 02
B BRI ) FE BN R AT
IR SULIRIE, B il A K RAES IS
TR, B T RIS A S, R AE S R R
HR R4 o A P R B B AL BN 7 TH R 5 A B A (A
SCH,2018)
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AR, BT B AR B A A S R A 4 B
iy G R BB WD o N T RS K X — B
BEUR , 8 G R Ik FEE A 45 10 3 PP it 08, [ A A0
BT HAMERE (ZMIE5E,2019) B A 2 (Liu et
al,2019) EFHFF M (5555, 2019) L B & # (22
B SCAE, 2018) S AT e 7 RAVHIT, SRR TR 2
AN E R EARE TR SR, A TR AT g A [R] 1 2
TR A8t 72 25 2% LU I I 98 AR X e /b, TR A
A R Fh oy A 5 HE 55 0% & 05 T 9 i L (F B 5%
20140 ; 38 i 4 B fify B A T3S 4 FME e 248 2 LU i oy
M, I B R A S H A BHATE RS LA R
EHEF(FRE,2014) o AHE T R E 1T 5 i Ik

163 il A VR T i LRI T, 45 5 AN [R] e 4 1) A 2 3
Bk At IR AR B R S 22 7 L S A
(K156 2, DU FL vt LV B L B8 R DAl AN AA LR B 32
BEELIR AR .

1 #MR5E7E

SN b

112 48 B il 708 T 2016 4F 1-3 H 43 51K
HAREE ] PR AT AL A 2Rl Sk I i o
B RE S UK 0] SEAG 5, 1 AT TR S R R
SE , SR G 1% BUPE AN A 4T TR 25 52l 2 (Nakabo,
2013), S HHAREAG BV E R 1.

1.1

*x1 BESHERREER
Tab.1 Information on S. marmoratus specimens from different locations

. - _ o . fRK/mm (NN
FREHL () H A b FAER REAUR T = T g‘¥w
WL (29 123°25'E,31°04'N 2016-01 30 78.7~120.3 111.8 15.6~39.7 30.4
FEEE ] (XMD 118°04'E,24°26'N 2016-03 30 85.8~142.0 110.2 23.5~56.3 45.0
I 2Rk (ST 116°14 E,23°38'N 2016-03 27 75.0~118.3 108.3 22.7~51.0 34.9
I HE Ak (BHD 109°47"E,21°55'N 2016-02 25 79.3~100.7 92.2 15.4~31.5 22.6
1.2 #HFENE
TS50 = T e i o 0 e A B il 1) 8 A

“THRFAE (5 668 68 R 430/ 068 2% K 1 08 £ o 40/ 48 2% L T
8 18 S5 K R 6 RS/ 2% B R BB BB AR B, b/ R i
PO A R 5 O 2R 5 500D T 15 A5 B RFAIE (4
(2SS SE SN/ B SN S EoN R 1] /A 1 SN 2 NI
FEAR S AR BB BB | I B i
Ko ABEFILTHEIL 1 #5 E il S EB A1 8 A H5
R EMERR R (B 1D

JEHL 15 /MHESL T S , Wl 2 9 P A AR i 2 TR )
HZPEE . MEZEIEAFE D, GRIRAAR 1T 1 52 2 [H]
FIEE S, R D <Dz Dygs Dy gDy 53Dy yn Dy 53D,y _5+
Dy D, 5-D, D5 Dy 1Dy _g-D-_go FTH EERFIEL)
FH bR RS CREBR 21 0.01 e , BT 2> TR 1E LS
Nt A o RPRRAS ORI 0.1 2.
1.3 KRS

AHIEFER W JT 22 53 07 R BB 2k G
Fabr g A BR DR, B BR DLW &, HoAl 25
1B B DAAA D 0 0] £ 7% 8 757 (Turan , 1999 ; Garcia—
Berthou, 2001 , Xl & Kt #EAT AL UL , DL BR AR Al
B fid s SR AR K 2 5. A SPSS19.0 H A1 U7
7243 M4 (One—way Analysis of Variance, ANOVA)

(D)W 3 » (2) 15 B8 5, B)IEEE D A, (4) 15 B8 A 0 , (5) 8 ke
F (6B AR Ui, (7) B G TS TS A5 (8) e BB JIE kS 5
E1 EEMIEREHNE
(1) tip of snout, (2) origin of dorsal fin, (3) origin of pelvic fin,
(4) terminus of dorsal fin, (5) origin of anal fin, (6) terminus of anal
fin, (7) dorsal origin of caudal fin, (8) abdominal origin of caudal fin
Fig.1 Framework for morphometric

measurements of S. marmoratus

A1 LSD.Tamhane’s T2 2 5 LU 75, XFAS [5] Fh B (] 46
il 0 Y SRR I W 2 R AT HA. 18
SPSS 20.0 X #5 & il A4 1) 27 > T 2 B ) 2 Bt
AT £ B 43 BT (BB S8 06 , 1998) , 43 ) 1 B 4% 32 1l 7
(1) DT Bk 2 S H BT DTk # , Ik — 2P 2k A Microsoft
Excel #A4 , #R48 32 54 — A1 3 B4 — 2 i B 1S
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ELHE 4 /N8 B Sl (0 22 3 VE AR LU , 1 2 OB S
NG . BT AR AL - 3572 (Unweighted pair—
group method with arithmetic means , UPGMA) % 4 /|
AN [ s B A (1) 4 Bl 2R AT SR A, MR A
R BB, F 5 A [FI AR 8] (5% RO 3

2 ZBRE5HM

2.1 DT

X A H R AR 112 AR B Bl RE 1 T
TEREAT 0BT (R 2) o 45 F IR, 4 A Hi 38 B 1 11 i £
6 2% N0 66 TR\ T 0 06 % B B R BB R Ok TS
i i R R 68 B 2% 251 D [ 5 {5 1 R AE 4~6, 96% 1
FE AL (108 25) LA 5~65 T fEHE 8~12,91% HIFE i
(102 %) T AN 10~12; Horr B 5. N AL 10 (1)
MERZ , 5 R 24%. JREEHE S 13~16, KZ 3
15~16, 73 5 5 B H I 41% Al 46%; [543 3 AN FE LB
HEB 25 b, Rt il 251 0 245 ) 2k 85 7E 49~54., (]
2R % 52 AR S B 22 (35 8 ) o A TR AR [] 43 719 R5 1F 1S
BER.

R2 HESBETTHMEKEER
Tab.2 Comparison of countable traits among the

four S. marmoratus populations

K () -6/ K (U) A=THR K (V) L 4-8/K K (W)
56/ K (XD 6=/ K (V) 6-8/1k K (2) . 7-8/Ak K
(A7) s S5 G0 B AVRFEAE , S LA A E sy . &5
WY, |4 E RS RRTTIRE N 51.74%, Hh 55—
T A DTRR N 25.71%, BB T E R TR F N
10.62%. 55— R, T BRI/ R 24744
K 2-5/ K L 68/ K L o-THR K I BT B, £
B MR AR 2 LEBIRRAL s 25 = F oy o, AR E/AA
AT B BR , Se i AA BRRAE 5 5 D0 7, W
R RACTI B AR S A BB K 5 2 R A 6 fi
HDPSHIEEE

PR 57— AN ER — o349 70 15 DL 4 1 A R
w2, v WA AR 22 6 T Bl IR 2 X
o, ST VREAR 22 A0 T O DX 8, FLAB AR A T A 52 T
H B F 2 AT 1)

x3 WBEWMBEEIHI SN

Tab.3 Results of principal component analysis of 27

measurable traits of S. marmoratus populations

EIE Hb IR R

EN 2] kit ik Fly
g 8 %% 18 18 18 18
15 5 ik 1 1 1 1
I 8 5 5% 5 5 5 5
T 5 3 3 3 3
B B HE 5% 6 6 6 6
i g i ok 12 12 12 12
GE1+3 13 13 13 13

FEfgiEs%  14~16(15.5) 15~16(15.5) 13~16(15.2) 14~16(15.1)
A 5~6(5.4) 5~6(5.6) 4~6(5.3) 5~6(5.4)
THEAE 9~11€10.4)  10~12(11.0) 8~12(10.0) 10~12(11.3)
HHEE 24 24 24 24

M2k 50~54(52.2) 49~53(51.0) 50~54(52.4) 49~54(52.1)

385 WO fE .

Note: The numbers in brackets are mean values.
2.2 EEFEERS

Xt 4 E fih 27 A TR AR A K 3 s 0 Bl R

3o RMPR AR EAAR A SRR (B W
KR (O R KAMEK (D) VIR (B MR 8] R/ Sk
K WIHKA(G) BRI (D S AR K
(D ESERA/ARA (D IS AR (RO i /AR
(L) \1=2/RA (WD 1 =3/ (D 2=3/A4K (0) \2-4/1%
KPP 2-5MK(Q) 3-4/MK (R \3-5/1K ($) \4-5/1K

e BN %y
e — — = hy

A 0.089 -0.458 0.701 0.248
B 0.547 0.113 0.336 0.250
C -0.437 -0.166 0.031 -0.490
D 0.706 -0.074 -0.114 0.370
E -0.006 0.187 -0.578 -0.261
F 0.269 0.334 -0.116 0.499
G -0.123 -0.095 0.329 0.732
H -0.045 0.135 -0.002 -0.567
1 0.901 -0.260 -0.136 -0.275
J 0.368 -0.016 0.197 0.002
K 0211 -0.259 0.085 0.083
L 0.457 0.044 -0.344 0.148
M 0.597 0.130 -0.268 0.183
N 0.458 0.030 -0.456 -0.148
0 0.742 0.074 0.117 0.193
P 0.894 -0.281 -0.193 -0.194
0 0.845 -0.139 0.269 -0.001
R 0.307 0.196 0.646 -0.330
S -0.063 0.285 0.665 -0.058
T 0.139 0.327 0.068 -0.284
U 0.435 0.522 0.103 -0.189
v -0.221 0.717 -0.013 0.231
w -0.218 0.736 -0.042 0.104
X 0.436 0.101 0.307 -0.101
Y -0.002 0.767 -0.012 -0.229
Z -0.010 0.830 -0.179 -0.066
A7 0.369 0.221 0.137 0.226
LERORIEN 6.943 2.866 2418 1.743

TR /% 25.71 10.62 8.94 6.47
RMTTERE/% 2571 36.33 4527 51.74
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Fig.2 Principal component analysis of

S. marmoratus populations

2.3 BHARRE

SRR U b R A TR TS 2
AR T % Ry iy 1 52 P55 AR AE RN 2 1 R A~ S5 (B R AT
BRI, MR IR R R MR (B 3) . ATILE
U TR Sk A B S TN — 3, AR R R L B A

four S. marmoratus populations

2.4 EEFEHZ

SE AL R AL 27 N T ENR (A
A BES SUILER 3D, X 48 & fi 1R T 25 R AE 3R 4T H1
S5 BT 5 43 45 3 4 S HUER AR iR 10 AN AR R
Iy KRR Y5 UL EAT F AN G A 4 A FEAR R ) IE
T 28 1E 81.5%~96.7%; F 1, A LU B A4 4 Sl 1 1 26 ¢
15 N 96.7% £ FI ) IE A 2 54 90.88% (R 4) .

JE I TR Yy =86.3A+1880.1 D+1772.6 E+99.0F+653. TM+453.6R—368.2U+1179.2V-79.6 W—-1448.8A " —856.3

JEHFBEAA: Yy=101.5441583.3D+1574.0E—7.6 F+662.3M+475.4R-282.6 U+918.6 V+80.1 W—-1085.24 ' -735 .4

MSLBER: Y=96.1A+1712.7D+1738.0E+58.7F+760.2M+496.9R-307.2U+1037.2V-12.5W—-1407.0A" —848.1

FFILBEA: ¥,e=62.1A+1654.1D+1673.7E+24.AF+679.3M+501.7R-192.4U+974.7V+138.0W-1481.6A"~788.8

T4 BEHEEHIF S
Tab.4 Discriminant results of the

S. marmoratus populations

B ) T 2H 5% R .
Eiztun N ait
2 3 4
B 28 0 2 0 30
o Jbig 0 23 1 1 25
YIETHEL )
sk 4 0 22 1 27
Sl 0 0 1 29 30
JEI 93.3 0.0 6.7 0.0 100.0
) kit 0.0 92.0 4.0 4.0 100.0
IERIZR /%

sk 14.8 0.0 81.5 3.7 100.0
Fil 0.0 0.0 3.3 96.7  100.0

AR A St 00 34 531 R KA T 4 R R TR CO AT
S BRI 73 A1 55 BRELARDR , K2 73 A1 TR 14
1Al 22 BRI AT BON R, YUK 2 MR G R
) ALHE 2O MAF 1L (AT A0 22 5 B &, A4 1L
% B AR A D i 14 1 2 el T VA A U 2 i )
RN

; o1
5.0 o ! O 2
1 3
o o) o4
2.5 £° o%¥ [ JEAEN
0y Vb 1
° omp ,
o~ o o o 0°o
~N g 05,2 0 o
= S 0’200 ' P o0 o
§ g Of-==--==---- P 2 =, : 'g"%;.';)cv ------
’ g & oo% = : ° 0 00
o PR ol % 0%
2.5 b :
1
-5.01 '
1
T T i T T
-5.0 -2.5 0 2.5 5.0
EERAQ
Function 1

B4 EFHS5BREEAFH 5 REE
Fig.4 Scatter plot based on the first two
discriminant functions
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WEKFER 12 AN AR 2 7 B 3, LS fH AR 114
fabr 2z W3 Wk 5 A LB A 6 NMEFR A B35 ZE 7.
2 RN TR IR LI R R R 1 R A K A =
(O MR 8] sk K (P 2 7 & 804y 99 8 3.0161 Al
2.8227, Z 5.

x5 HEMHBEESHENERRE
Tab.5 Variation coefficients of morphological
characteristics between different pairs of
S. marmoratus populations

B XM/BH XM/ST XM/ZS BH/ST BH/ZS ST/ZS
A 0.6208  0.2927  0.6163 0.2970 09793  0.7276
B 02588 0.0204 0.2638  0.2683  0.0415 0.2717
C 3.0161* 0.5300  0.7253 0.7120  0.5900  0.1007
D 1.0660 0.3705 1.1416  0.6321  0.2129  0.5688
E 08503 0.0322 02019 0.6012 0.5264  0.1298
F 2.8227% 04577 0.8858  0.7863  0.3710 0.1714
G 0.0361 0.2100  0.2254  0.3652 0.3809  0.0413
H 03159 0.0663  0.1074  0.5491 0.3812  0.0925
1 0.4156  0.1446  0.3240  0.2521  0.1402  0.1465
J 0.1661 02284  0.3271 0.1677  0.1676  0.0997
K 0.0450 0.2236  0.0607  0.8688  0.3275  0.5063
L 04361 0.1158  0.4630  0.4399 0.0139 0.4761
M 07641 0.2914 03317 09492 04180 0.5641
N 03569 0.0520  0.1275 0.4765  0.5393  0.0955
O 05020 0.0414  0.2265 0.4677  0.2049  0.2304
P 05427 0.2462  0.4649  0.2075 0.1313  0.1130
O 02892 0.1814 02308  0.3649 0.0955 0.3359
R 03200 05232 0.4832  0.1923  0.0850  0.1445
S 02414 0.2838  0.1691 0.0199  0.0632  0.0879
T 0.0187 03646 03378  0.3207 0.3248 0.2191
U 03028 0.0691 0.2932  0.2973 0.4862  0.1886
Voo 0.6752 04569  0.3261 0.1416  0.2479  0.1011
W 0.0512  0.1329  0.2281 0.0900  0.2876  0.3509
X 01124 02373  0.3257  0.1205 0.2078  0.0890
Y 0.1655 0.1626  0.1914  0.3465 0.3746  0.0332
Z 05035 0.1439  0.0659 03814 03793  0.0585
A’ 0.0796 0.1083 03126  0.0354 02462  0.1951

T AR IR 3RO 22 57 1035 (P<0.05)
Note: The data marked with * denotes significant difference (P<
0.05).

3 it

3.1 E¥ME Tt AEEELXFER PN
A AR AL W] DUIE I AN T BN B R EL
A BRSBTS 25 2 5 4R A A
G5 W TU R R 1] B IBAR AR 5 L 7> SRR AR ¢
KB BRI K75 7%, S8 TR,
SRR INEEINITE GRE IR RS2
A5 AT 7 AV B R A ) 22 SR 1) B B (RIS 4 A 5K

42,1990) o AH FTHE bR 32 B Ko A E i (1) ] HPE AR
Ay R, —EH ARG R A B
BER. THERESE BB ESMY, 68
fiy (1) 5 B 5 T L AR i s v R R AESUE R E
B, I B Bl A F AR VE PRI A A e . JE
AL GE T2 24T JE 10 0 20T T A 43 f 1) T 7] B A0 )
B R R 5, R R AN [R) R A 1] 1) 728 A
DL SR TR 1) 1) 22 3, ALK R 7 VR B I 2 4 b K 22
S EBARIAT 3 AR Z HE, A RREA
R 1 M O 044 S SRR AIE S iz B 1 4 21 RN 2 By
AR X RS T bR AT R A, AR 2 R T S 4
P 1R AR CE BB EE, 2011 . SR, T HESE
N 2 AR R3S R AR RE SR AN R AR AR
73 BAS A B 500, a8 I 22 76 7 AT BE AR G RS 1 b A iR
AR A RHAE (R KU 55, 20195 Bookstein, 1982)
Perm T IEAS 2 5 K B R 45 5 I HERf % . MEZR&h M T
B PEIRRE 55 A AR B AR 0 PR B A
FEA R SR TE B REAE A5 1435 B 1591 5 b i A0 [F)
JEE R JE ) O B 2 45, 2016) . R, ASHIF 7T 3R B T
FE GE R T 25 00 5 FOKE BREAR 25 A 778, 5 4448
E AR S 5 2 R AT 2 M I EL AT

ez b, BT AWML TG I 7 0 i 2K R
ZE AT, AR AR B A RO . X E
B BT ISR I KN SRS 22 e AT L 48
SR, BB B IS . FIRAEMZ e Gt 7T
R 2 R AT 2 R AT Be 4 /NS AR KN S
kg 2 5 WAL R AP R BT SR £
P 5 AR BB AR TS B 5 A A I R AR, AR
SCAR KT A AT B R AT TIX R AL . SR, IX A
Boo7ih A QR — e RE R 0SS T B 2 T AT
gE s, RS AR ) ) fa R B, TEAR LR B B
Bt R A UV E A — R E S .
3.2 AEHMEHENEEMESERILR

ALEOVEAR AR H , 4 S48 B i T A 1) IR0 4 68 2%
6058 5 2% TR O 6 O R O R 2% T G B R L Y B 15
%R HESE Sk . RO Y S DU IR e g SR —
R H SC,1999; 4353, 2006; Nakabo , 2013) . A
BF 0 45 SR, e Bty 1 00 4 6% 5 ME T SRR B S
oAt SRR B2k AS AR R (5 22 5 L s L R AT
TET N TH 08 s e R 22 . AN R4 (] T 20k
RFFAE 22 e AN LB, HE DL N IX 73 44 B i AR
(AR -

F R TR R — R 2 B G T,
%7 V5 % T B R AS I A 4 18] #H ALLEE (Gibson
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etal,1984) . ARHFFLEE R BN, 7T 4D T BFLTT
RN 51.74%, 326 /)N T FAE 85%, T B B 47 2D
Hiabr ot E RIS EZR S ATEDR
(Voss et al, 19900 ; 53 4k, BT 1Ak 99 B A4 B A5 41
UL RS f v, T ARG REAR ) 5 Hofh = AR E IS 22 7 o
RRSITEMNEIN T &N B0 1) 2 R AR,
SRR b S B 5 B A TR A R AE AR A , b
PR L AR I T &S REAEFE A5 5 oAt 2 AR 3 47
TESS 22 57, HED ] Be 5 00 R g S A SR AR AT A
FHIG o I 43 B 2 M4 0 2 1) o 7 A A W e 7
XU 43 R Gt ik . 456 R 2 N A 5 R e
22t A B BT R L AR A e B i A A At 2
MR TETEAS FAFEMSS 2 7

FALDRIZR T 22 43 M G U HE T 7 92 R HE I AN R AR
FIT AR R () S A 1) 1 35 B 75 A A, 2 — e PR )
Z LA TR /NE ,2013) o RBFFH, SR
ARG i B A 5 A 2 A ey Bty T AR A7 A 22 S R
BRI 2 R E 57 ZB5 T, AA R4k
5 TR AR K AW AR 8] B/ Sk K B AR AE
BEZER . SIS R4 JE N2 H Mayr 55
(1953) & Je4e 0, F W Fh 4 2 10 72 7 R AUl B
FLEAE1.28. UL, P BEAAR B T S FRAE 2 7 R B
T 1.28 W}, 7R P PR B A2 (R T A5 R AIE 22 570K 210
S UL EKA s ez, g T P AR TRl 22 5% o T
ZEO TS R F 0 43 W RIS O By AE ) g3 A 4
REEAR L AR R S HoAth 3 MR 7R B 2 1
e AR IX 22 S 1 AR AR B MK SE AT R T R EE
[F] 22 5%
3.3 AERZERMKHAHAZINEE A MERS
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Comparison of Morphological Characteristics of Marbled Rockfish
(Sebastiscus marmoratus) Among Different Geographic Populations

LIU Lu', ZHOU Yong-dong?, GAO Tian-xiang’

(1. Naval Architecture and Port Engineering College, Shandong Jiaotong University, Weihai 264209, P.R. China;
2. Marine Fishery Institute of Zhejiang Province, Key Laboratory of Sustainable Utilization
of Technology Research for Fishery Resource of Zhejiang Province, Zhoushan 316021, P.R. China;
3. Fishery College, Zhejiang Ocean University, Zhoushan 316021, P.R. China)

Abstract: Sebastiscus marmoratus is a common species in the warm water of bottom layers in the North-
west Pacific Ocean. It is a commercially valuable fish in China, widely distributed in the Bohai Sea, the Yel-
low Sea, the East China Sea and the South China Sea. S. marmoratus is also a marine environment indicator
and used for monitoring ecological health. Thus, a study of the morphological differences among different
S. marmoratus geographic populations and their relationship to habitat is of significance for studying fish
biodiversity and resource protection in the offshore waters of China. In this study, we analyzed the morpho-
logical differences among four S. marmoratus geographic populations (Zhoushan of Zhejiang Province, Xia-
men of Fujian Province, Shantou of Guangdong Province and Beihai of Guangxi Province), and investigat-
ed the relationship of morphological variation with habitat using principal component analysis, discriminant
analysis, cluster analysis and one—way ANOVA. From January to March of 2016, a total of 112 S. marmora-
tus specimens were collected from the four areas, and 8 segmented characteristics and 15 measurable param-
eters of the specimens were measured, combining traditional morphological measurements and multivari-
able frame measurement methods. Results show that there were no significant differences in countable traits
among the different geographic populations, so these traits alone cannot be used to distinguish the four
S. marmoratus populations. However, combined with frame characteristics and traditional morphological
comparisons, the comprehensive discrimination accuracy of the four groups was 81.5%—96.7%. Principal
component analysis shows that the cumulative contribution of the first four principal components was
51.74%, and the morphological characteristics of the Beihai and Zhoushan populations could, to some de-
gree, be differentiated from the other two populations. Compared with the Beihai population, the Xiamen
population had a longer tail and smaller head. The relative stability of the habitat differences among the geo-
graphic populations has led to adaptive differentiation in morphological characteristics. However, because
of the connectivity between the East China Sea and the South China Sea and short—distance migration for
feeding and reproduction, there is short term gene exchange that weakens the differentiation of morphologi-
cal characteristics.

Key words : Sebastiscus marmoratus; geographic population; morphological characteristics; adaptive

differentiation



