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264005)

mE T 2017 £ 4 A, 2 3 KFKE &K RFNE &I FE 8 B8 ¥ (Oratosquilla oratoria) &, %
AEAWASFHEANEN T ERBAERN 11 WA FHEAr, SRAMIHER ALK, CD AR, £
AN T AT F G 7 %, R 15 B AR IR, MR kel CD RE R T, &
AR EEHREKA T ALK, WeBERN LT, BHME 2 R ARREAd Sk, Wik
FHEERE R LR K 2 NI, Y, RHME 2N ET4NBLLEPDEER
B (P<0.01), {242 T M AF(CD<1.28), W HAFEMERKBNGHELR, ERFPITL
A, MR MAERBEEADANEET 3 MERg, BIETHEL 5 A 87.571%H 83.156%. T #
fAE G HREE KA R F ra£r 0B, BIHMN N, B OMEBEERNAHANBHR, 56
HIREFFE R T4.0%. FAREXR, DeE EaE A, WehmEHBEEARELASZRAE, #

ENEEREHNEE.
KA

PESES S974  CEkERIEAD A

[ iR ik (Oratosquilla oratoria)— A= 1 75 1% 15
B, ZHWRE SR B Em K E 2R,
B N 2E B T IR R e L B TR A8 B
B )RS OT R T WS (SR ARER A, 2013; 5K AR E G,
2018; EEAFSE, 2016), TR AR —Fb 1 i F AR
ik A R AR 1 T B 2 N B0 0 i X A S . 3
10 43k, A5 F IR 2200 5 J7 1 0 H 31 F1 R
PRFRHE B S8 0 (FERR B, 2016; MRH 755, 2008), JEZA
SFT AR N 8 SRR S RN R oy R B T vk A
R K& B R FR B8 K A o b i H H EE (Cadrin, 2000,
Mitteroecker et al, 2009; [FHr 424, 2013), IO ¥ H
R F ARG 5% (Patek et al, 2007 . 2013; Claverie et al,

barey; Ak S At BERH A
XEH/S 2095-9869(2021)01-0154-11

2011, 2013; Anderson ef al, 2014),

1l 2 L2 0 /N R TR 4 R L TR R O )
SR R A B R B (8 WAL AR, 2006), 14T
ST AR BIR M IR, 52 R 2 5 AN (R
i, X T S ) A L TR AR T e (SRR S, 2009),
B ARSI T Wl ™ R ) AR A T T, R IR
PRI RAR AR, 2009), AT 1E HLA 7
TR A I A B B 9 A P S 1 2R~ B e S VA
Hh S S8 AR 65 R BH 1R A BN 52, GE
JE 25 0 £ 4 B P R A TR 25 AR AR, USRS TR 1Y
2SS, A HEREE BRI R Jr . GO R fR4F
JFH B 121 Mt 1) PS8 85 07 P AT 5 08 AL Bl B R 0
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1 #MR5HE%
1.1 SLIEHH

ASHIEFE T T I SR A A 87 Ay il 0 v 340, 3l
KA T BRI HR 0 M 5 3 R I S A i P O
TR (R 1) M0 B TR ISR REACR AR T 2017 4F 4 H
10 d REE 1R, HRAE 3R, FEARBECH 223 2
(R101 & . 3122 &) it BHIE B A AR AR T 2018
4R, 10 dRE 1R, HSRE 3R, FEARDE
3290 (119 B, S171 &), HEBHEEA KPR K
[(133.64+12.02) mm] LA G HEA[(130.76+13.22) mm)]
o 2.11%, T FHARAAR Y P 2 1A E [(35.28+7.95) g] LA
B RHAR[(30.92+8.64) g 14.21%.,

1.2 &£Y=EEARENE

o SR 1) RIS RE A A 1 1 BRI 25
PR, HEPETESE 3 B RNA | XEE LRSS,

MEVETC o B R (W) TR TR, RSB 0.1 g.
LIRS EON T br R R, GRSk
Koo KM SE . B 55 5 M sE . 5 8 M e
R, B, e R, HEETRK. HERE
TR 11 AZSH(E 2), KE#HF] 0.01 mm,

N B
A North of Yellow Sea

A JHE Yantai

A 75[H Haiyang

TR
Central Yellow Sea

Bl 1 AR A R B

Fig.1 Location of O. oratoria sample collection

K2 RS S I R
Fig.2 Morphometric diagram of O. oratoria

TL: &K CL: kMK, CW: kP 5, XL: BaF5; XWs: 55 5 W7 55, XWe: 5 8 7 5 ;
WL: B, TW: B9, ML: U2 KWK, PL: HEE K, DL: 2K, TH

TL: Body length; CL: Carapace length; CW: Carapace width; XL: Thoracic somites length; XWs: 5th thoracic somite width; XWj:
8th thoracic somite width; WL: Telson length; TW: Telson width; ML: Merus length; PL: Propodus length; DL: Dactylus length.
The same as below

1.3 HiEabiE

T HER SRR K/ NITIE SRR IR RS2, >R
FIIE 25 2 IR A AR 55 R Y FEAELAE S 0 A A [] T Ja
AL S22 IR A8 bn o [RIME, SO 11 SRl 2%
LI LIRS 22 57, RSk MR SE Sk i L 5 S
JS SE MR S 8 T S/ R RS K
4 T P ARLAE N o BB 25 25 5 10 ) — AUIB 28 546 H

1.4 ittt

141 BREHA BB X TUFERANEASS

BOHEAT K-S K, AEASEE 4 3 U A IEZS 40 A o X
15 WUE 25385570 BT AT FEAS ¢ K55, e Ascifs FH
AR & B IR TR S FERA BEEER

142 EFAHET R0 R B R
MR G HR RS G —Fh e, HRPE Mary 5(1953)707
It AHARKESZHEENER ZRE(CD), #
CD>1.28, W nT 0 W AR A S A LA B K B A 1 25
5, Rz, WA 225 AR IBENE MK, & TRl 2
o HEAKXWT .

CD=(M-M»)/(81+S>)
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Kb, MR My e BIERRS 2 SRR 15 TUES
PR B P21 5 Sy F1 S, SRR BOBR 22 o
143 EmH a4 FIHTSPSS 23.0 FAF XS FHF &
B 15 B 28 2 48 b5 i 47 F B4 43 B (Principal
component analysis, PCA), 524% = 5 141k {8 Al
TUERAE, AR 25 Lo AR s il F U R L,
WIS 25 5 1) 2R U
1.4.4  F| 554 HR A XoF 11 0 i T 265 25 57 sk
RIGTEAFEAG R, HE A 5 R SRR G ) 3] 2K
FMHER R AKX T

FUHERR 2 Py=CH KT I A 1 IR el R 450/ S B 1)
SRR R E) > 100%

FINAERZ Py=CH B IE A ) 11 HR i BB U A%
FHA R £0x100%

SRR K =34 /3B

i=1 i=1
b, A i MR R R EG B @ A
MSCPREERL; kI AREL

2 R

2.1 BFEFIE & B O R B S A LB

W S A B S, LA 2 3 R i 1 S
S RN eI 2 5 R ) A AR R A S
T BHRTE 55 B F RIS A oy A A AT 3 B R
FHEPE, R ERRPIPEZE S RZ IR, O T R E  fE
BEAR S S AT 38T

T BH R & MERR B 4010 97.68~159.32 Al
79.21~164.28 mm, “FHIRK 431 K(131.27+11.18)
(128.8116.58) mm, I#f FHHE MR AFEACF- K pA K HAR 75 B
K 1.91%, PR A58 130~140 mm, 43515
VAR 34.45%F11 39.60%(1&] 3). 2 /N ThEIEk A B 14 1
I Bt R A 14 R 55 P AL ST o 96 B R R 5 A 174
WA 11.4~51.7 F1 7.89~69.0 g, V4K 55 K
(32.59+7.88)F1(30.09+9.80) g, THF BH M MR AEA Y -1
RIS & T AR, B 2 /N 5 AF 0 i 2 4 o
ST AAE 25~35 g IXTA], 43 1) o SR 1Y 46.22%F1 45.54%
(B4, WESHBE, 2 MHHREE LT,
AR D] A 53 A R S ARRE AL, 16 2 Vg daf [ i
P 1R R A (R J 25 A AR O

Vg FHAH 5 HERR AR 73500 R 96.48~157.92 Fil
117.85~155.37 mm, “FIIRK 53 514(136.00+12.85)
H1(132.70+£9.86) mm., 65 BHEFE S 4 S 25 A4 s v 0
GREA . I BH AR IAEIR 1) LA K 130~140 mm,
MR 45.03% 5 5 HE R E A A AR FUR K Ry

120~130 mm, /& BEARAY 41.80% (K 5). ¥ FHAIH & BE
A AR 44 FE 43 50 12.3~60.5 F1 21.13~51.65 g, F
IR 53551 4 (38.06+8.02)F1(31.75+7.47) go I BH I

HRFEOR - 0K 5 LA 5 BER S 19.87%. T FHHLIX
50
a0} tAE S e ot
30} 28.57 2178

21.01°

AR BB E 2
S

Percentage in the population/%

—
O

14.85
8.40 2.87
5 88 1.92 2.97
I 16§

<110 110~120 120~130 130~140 140~150 >150
A& Body length/mm

B3 RIS MR A S A
Fig.3 Body length distribution of female O. oratoria

O

46.22
45 54

I 28 71
I 12.6
10.89
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Pl 4 I Rt A A o A

Fig.4 Body weight distribution of female O. oratoria

W
(=]

M ¥##FH Haiyang
Fi i & Yantai
33.61
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Fig.5 Body length distribution of male O. oratoria
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Fig.6 Body weight distribution of male O. oratoria
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HESFRER B LR Tl 35~45 g, 5 EURAY 51.46%;
WGBSR AL SR O 25~35 ¢, A ERE
46.72%(& 6). Xf LA FMARE 3 A A B0 vl 0, 6 FH
AR R 1T IR A R AR LA TR A

2.2 EFAFIEE O ARG BE A B A EL 3

221 BIFR AR EFRAHER 2 R
o EPEREIAYE W/TL . CL/TL, CW/TL., XWs/TL,
XWg/TL, WL/TL, TW/TL, PL/TL, CW/CL., TW/WL
10 MNHEER B AR E M 2E 5 (P<0.01), fF
XWs/XL $6h5 |22 57 8 (P<0.05)(F 1), Hb, WE
WP W/TL ., CL/TL. CW/TL. XWs/TL, XWg/TL.
WL/TL. TW/TL. CW/CL. TW/WL i%X 7 4545 L
FH RS- 341 5 4.33%~24.16%, 1 FHMEPE A9 PL/TL He/A
B 13.80%. HEMERFATE W/TL, CL/TL. CW/TL.
XWs/TL . TW/TL .PL/TL . XW5/XL . XW8/XL . TW/WL
X9 MR L H AR E M E S (P<0.01), fE
XWg/TL. WL/TL. CW/CL X 3 MR FER B E
(P<0.05). Hrf 4 & MR CL/TL .CW/TL . XW;5/TL
WL/TL. XWs/XL. XWg/XL. TW/WL. XWg/TL .

WL/TL .CW/CL i% 10 /™F&Hr it BH -3 55 4.24%~
16.58%, WEFHMEPER) PL/TL HoAH & M5 13.53%, M
PR MEPERY ¢ K IR A5 R EAR—3, M oG B B
2525 S MR 32 AR T o7E R B Sk i FE R L B
AR 2 Wi T 4 ASEALGER 2). 7E 15 MBS
febrd, RTIRARGEE RIEhRAE 44, G M, 1
TEVR 07 24 (259 v T 0 BH AR AR, 156 B AR 75 PR L v B
TERAR T T M AE B o R 5 TR 11 S ik FR R R0 7 B
R G H R, HLARSh SERE 1 TR BH A AR Y I AR
SRR B R, B AK

BARWIHL A | B CARESIE SRR —E AR,
ER A — AR AT Sk M R L R B A4S S R B
PEARAY CD ki, H2 5% ZE(CD)HI/NF 1.28(3& 1),
XKW 2 AN RSB  E S 25 R E TR
AFE A AR 22 5, MARIB RN AR
222 ERHSMN T FE Ao, 47 KMO
H1 Bartlett BRJE B A6 56, KMO B 43514 0.732 #10.767,
¥>0.700; Bartlett EKJE R I H, P=0.000<0.001,
LA 2 KRR bR, BB AR S MAEAEAE G
P, IR R BA G B L ST B AT

F 1 OfTEE AR CD RIEER

Tab.1 Independent sample test and CD test results of O. oratoria

25 A {45 HE 25 Mean=SD & Significance o
Morphological PR 1 5 A GICEES 10 5 A CD

proportion Haiyang stock Yantai stock Haiyang stock Yantai stock

W/TL 0.2663+0.0263 0.2322+0.0453 0.006** 0.000** 0.317
CL/TL 0.2548+0.0469 0.2156+0.0509 0.000%* 0.000%* 0.401
CW/TL 0.1536+0.0400 0.1789+0.0248 0.000%* 0.000%** 0.391
XL/TL 0.1295+0.0281 0.1262+0.0250 0.838 0.071 0.063
XWs/TL 0.1169+0.0344 0.1403+0.0216 0.000%** 0.000%** 0.417
XWg/TL 0.1438+0.0374 0.1591+0.0214 0.000%* 0.027%* 0.260
WL/TL 0.1585+0.0413 0.1805+0.0267 0.000%* 0.015% 0.323
TW/TL 0.1649+0.0409 0.1883+0.0247 0.000%** 0.001%** 0.357
ML/TL 0.1979+0.0539 0.1955+0.0387 0.239 0.491 0.026
PL/TL 0.2153+0.0548 0.1789+0.0337 0.000** 0.000%** 0.411
DL/TL 0.1577+0.0396 0.1605+0.1358 0.448 0.283 0.016
CW/CL 0.7130+0.0759 0.7445+0.0620 0.000%** 0.017%* 0.225
XWs/XL 0.9311+0.4017 1.0977+0.1837 0.029%* 0.000** 0.297
XWg/XL 1.1513+0.5723 1.2429+0.1998 0.406 0.000** 0.214
TW/WL 1.0403+0.0623 1.0880+0.0593 0.000%* 0.000%** 0.387

* RN 225 3 (P<0.05), **F/R 22 F W 8 3 (P<0.01)
* means significant difference (P<0.05), ** means highly significant difference (P<0.01)
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Tab.2

R2 EMEFMBEOMTHFFNESER
Morphological differences between Haiyang and Yantai O.

oratoria stocks

oA HR AWK Diagram form P
Toponym PR 14 VERERIEN Difference comparison
HY stock YT stock
CL Ml 5 3L ffa o £ K
kMg H Carapace CLI ﬂ ID fﬁEE T 1 Sk B FRYRE R 5 K
B
<> l—>
CwW CwW

4+ Thoracic somites

WL
&5 Telson IO
Tre— >

25 %&£ Raptorial claw

VA FELTEE A B e PR AR X A i

g B 190 R 1 MG B 2

TR BE B 2R — %9012 18 1 AR
Bk

T LD LB IR IR 250 25 R 01 1 8 5 EL Bl AR i

Note: The red line segment was marked according to the ratio of length, width and height of each morphological part

of O. oratoria

Xof P 1R g R R A T 3 B4 AT, F
3ANRHIEE>1 MR TEAR, 12 7 25 sTR K 3
A ERSGT, HTTERE S8 65.698% . 17.673%Fl
7.200%, ZIFTTERER N 87.571%, 3 P FE M Rt
TR R IR B = /KT, A8 TR R S 0 4
4y, UL, LA 3 AN B0 S 9 P R AR
FUERBE R AR T A 22 5. Hor, R0 1 I BTlkR
FEXTEER, URBH 2 AN [] V 3ai 1 1 0 il R
CL/TL. CW/TL. XL/TL . XWs/TL ., XW¢/TL , WL/TL .
TW/TL. ML/TL. PL/TL(fA i {5>0.100)i%x 9 725 &
Ptk A E R IE S AL R (3R 3),

Xof i 11 R It AT A T 2 0 PR T 4T, BRI
3ANRHIEE> 1 MR ATEAR, 1 U7 25 sTRORE K 3
A F A, HDTERE 5 60.645% . 14.034% Fl
8.477%, ZIFTTHREN 83.156%. 3 4 F i Eit
TR R IR BB = /KT, A8 TR v AR S5 0 4 G
gy, BE, LA 3 ASH B ST 1 P R AR
PRI IS 22 5% Hoh, FA05 1 15Tl
FEXTEER, LB 2 AN TR] V358 % Al 0 R A A
CL/TL., XL/TL, XWs/TL, WL/TL, TW/TL, ML/TL ,
PL/TL(fAfif {E>0.100)ixX 7 MR PR A TERIES

AR (3R 3).

Xof A R P I ol A 1) 2 ) SR SRR R
A ERr 1A 2 BRI 7). FRisr 1 R 2L
ST 1T M ) S g FE S L B L R RIS 2 R (4
B )SFREARIR TSR b, S 2 EE R T MR b
SEA HRE T, 0 £ R B 3T S A e T AR 1Y
FRLA PR E A AR AR . MO . R AN 2
SRR, PR 1 IR B TREA A B A 40 AT
Kok, ZEREUN WK R & FEIATE F 0050 1 %l
MERS 2 5 E¥EAREZES, WE RN FERS
AT 43 A AEXE T BH A 310, 8 WD 0 45 AR 7 3k g
FHER . g . FE RIS 2 SR (R ALFS bR 1 A8 b e i 2
o TR A4S, o DN TET B IEVE P TR 56 L AR 15 1
IR O A o WEEIR &, A REIAR R AR 8
Fihe, EERWALIE | B S Lo S M
BEAR) CW/TL FIl XWs/TL SEX{E(0.1729 F1 0.1403)
Y705 T BH TR (0. 1446 F11 0.1130), 48 & METERE
KB CW/TL F1 XWs/TL V318 (0.1851 F1 0.1423)3
7o TV BH PR BEAAR (0.1598 F1110.1196), Ut BA 78 ] — 1A
F B, AR M R 10 O A T A A Sk i) P S8 0 e 5
1 L T BB AR5
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R 3 OAMEIEER A SEHER F A R E RS T E
Tab.3 Component matrix and contributive proportions of principal components
on morphological characters of female and male O. oratoria

ik HEPERE VA 15> HEPERE G 05
Principal component of female group Principal component of male group
Character
1 2 3 1 2 3
W/TL 0.063 —-0.022 —0.038 0.086 —-0.002 —-0.139
CL/TL 0.106 0.006 -0.031 0.105 0.020 -0.021
CW/TL 0.109 0.015 0.056 0.096 —-0.026 0.225
XL/TL 0.106 —-0.051 —-0.029 0.102 —0.258 0.082
XWs/TL 0.108 0.009 0.028 0.097 0.067 0.051
XWg/TL 0.108 0.011 —0.004 0.100 0.073 —-0.008
WL/TL 0.107 0.010 —-0.032 0.105 0.004 -0.035
TW/TL 0.109 0.002 0.039 0.100 0.040 0.067
ML/TL 0.106 0.001 —0.004 0.107 —-0.033 —0.060
PL/TL 0.103 0.007 -0.071 0.108 —-0.035 -0.128
DL/TL 0.079 -0.028 0.145 0.099 0.019 —-0.049
CW/CL 0.021 0.053 0.506 -0.011 -0.124 0.680
XWs/XL —-0.001 0.491 —-0.003 -0.014 0.438 0.014
XWg/XL —-0.005 0.499 —-0.056 —-0.015 0.456 -0.075
TW/WL 0.014 -0.134 0.818 -0.018 0.034 0.491
TIHK Contribution(%) 65.698 17.673 7.200 60.645 14.034 8.477
LS 87.571 83.156
Cumulative contribution rate(%)
4| )
@ 3 fHE/A& Haiyang stock ©® Y5 fHAE{A Haiyang stock
O & BEK Yantai stock 41 OMMAHHA Yantai stock
2+ o
2+ o *
[\l o
= N
= 3 0 .
=~
2L 2L
o O.
_4 B _4 L 1 1 1 1 1
] =) 0 2 7 4 -2 0 2 4
Factor 1 Factor 1
a. MM Female b. IEH: Male

P 7 It A A 1Y 2 1823 A 23 A

Fig.7 Distribution of principal components of female and male O. oratoria
3 59| 27 1 FE AN 3 30 10 Rt O L AR
1 B PR A«
Y=51.276X,+161.157X5+172.252X,—165.467 X5+
678.578X7—718.087X3—204.126X5+215.718X 4+

2.3 EFAFEE Ot B E RS H R

KB TR BT, N 15 DNESEE bR
Wi 9 AN A W TTERIY AR 2 (P<0.01), KK
X;-W/TL. X3-CW/TL. X,-XL/TL. Xs-XWs/TL. X;-
WL/TL. Xg-TW/TL. Xo-ML/TL. X;o-PL/TL I X;s-
TW/TL & T3k 9 478 & R A 1 57 4 50 R 4,

375.595X,5—216.282

VA BEEFEE R4 -
Y=66.682X,+185.168X;+143.268X,-190.776 X5+
667.502X7-706.964X5—177.233Xy+198.774X,+
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371.529X,5—214.753
A 3 MR TR -
Y=55.855X,+199.767X;+127.306.X,—125.299.X5+
721.610X7-588.051.X3—114.523X4—23.964.X,,+
381.347X,5—229.820
A HEPETEAR -
¥=59.501X,+231.005X5+116.551X,—130.284 X5+
647.771X7-561.957X3-97.071X9—19.577 X, ¢+
371.165X,5—219.495

U 1R E ) RE A UL TR IR, R 9 MR B4
AR 23 B AR B3 405007 R, 15 8 4 4 R B,
5 21 5 K o AL 1) 4 ) R BRGSO 4 R AR B Sy 32 11 R
WG RER I (ZE B 4, 2001), TS0 E b3 0 510 75

R AR, X BT IAE AR AT T 432 . N HER
K PN 61.8%~84.0%, P, K 62.2%~87.2%, L
BIRA 74.0%, ZHEHKEKIG PN 61.5%~83.2%, P,
H 60.0%~86.6%, ZEAFIHIFH 72.5%, ULWIE 1Y
53 KOG RE R AR A 2 AT AT R, T B RERE Y
W (% 4) o T PHHB X 11 IRt AR A A 00 0] o R e
A PR A RTT P R AR T ) T 285 22 S ARG 10 65
DT g b 2 o 4 ARFIAR D, AN ) Jl DX 0 MR gl A 1]
AL RE, mF—Hb XM MR e S22 5
FAXF /N 8), i A i A7 G B BRI 5 M 1
PSRRI S 2 R EERE,

® 4 OERE 4 DEHFRIFIRIER

Tab.4 Discriminant results of four O. oratoria stocks

T 42 F B B R LR
PEIRE Prediction classification Discriminant accuracy (%)  Comprehensive
Stock type 1 FH Haiyang % FH Haiyang {4 Yantai {5 Yantai p p discrimirolation
(©) @ (©) @ ‘ ’ rate (%)
% FH Haiyang () 100 17 1 1 84.0 725
1 [l Haiyang (3) 37 130 2 1 76.5 87.2 a0
MM Yantai (Q) 0 2 51 25 65.4 62.2
MM Yantai (3) 1 0 28 47 61.8 63.5
28 H KB
Cross-verification
7 FH Haiyang (Q) 99 18 1 1 83.2 71.2
7 FH Haiyang (&) 38 129 2 1 75.9 86.6 s
M0 4 Yantai (Q) 1 2 48 27 61.5 60.0
M0 4 Yantai (3) 1 0 30 45 59.2 60.8
10 - 3 itig
3.1 SRS BERE S
Sr W S AR A Bl S A R R R e 31 i S
O 8 TR Ay I 2% S e O — A5, AT RE RS R L
gl FRRA SR o PR 22 5P S 0 —
g B 1Rt R T AR, T TR A R
) ) ' s O £ B YO B AT 585 0y A FICR
sl ® O WEHIBHK Haiyang stock (9) AR BV PH AV 5 MR AEAS by, B %) 4478 B il
: E@gﬁ Haiyang stock (9) PER, HERE R PS5 PR A FE 91 EEBERE 7 3.31% A1
e T ot k) 11.38%. JHBAME Al PRI A A B0 B B A W 3%
-10 - B 21 /50> Center of mass S, DA HH O AR ik R AR A M ) S R RN RS
10 s ] (I) 1 5 10 (2000) 7EWF 5 A BE 11 MR Ik (Oratosquilla  kempi) it %
unction

B8 IR 4 2R A HIS &

Fig.8 Scatter plot of four O. oratoria stocks

B, MBS B ARSI B A Kk T BB AE AN [ B
BeAT R 2e 5 o Horp, Sk PR Bt I A 384 i £ 20 5801
K, WERRES A 2255, TSk B PR PR A M B . T
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Morphological Comparison of Oratosquilla oratoria Stocks
along the Coast of Haiyang and Yantai

SUN Dongyu', WANG Lei'", QIU Shengyao', LIU Jinhong®
(1. School of Ocean, Yantai University, Yantai 264005; 2. Yantai Marine and Fishery Supervision Detachment, Yantai 264005)

Abstract In spring (April) of 2017, Oratosquilla oratoria samples were collected three times near the
coast of Haiyang and Yantai. Twelve morphological parameters were measured by traditional
morphological method of linear measurement. Fifteen proportional trait indexes were calculated and
compared by multiple statistical methods such as Independent-Sample #-test, CD test, principal
component analysis, and discriminant analysis. The t-test and CD test results showed that the samples
from Haiyang (Haiyang stock) had a longer and thinner body shape than those from Yantai (Yantai stock).
The carapace, tail, and raptorial claw of the Yantai stock, whereas the abdomen of the Haiyang stock
constituted larger proportion of the total length of the organism. Although there were significant
differences in the length of the carapace, thoracic somite, tail, and the propodus between the two stocks
(P<0.01), they did not reach the level of subspecies (CD<1.28), characterized by morphological
differences between different geographic groups within the same species. According to the principal
component analysis, the female stock constructed three principal components with a cumulative
contribution rate of 87.571%. The male stock also constructed three principal components with a
cumulative contribution rate of 83.156%. The difference in the transverse body shape factor between
Haiyang and Yantai stocks was clear. The discriminant function of stocks was established by discriminant
analysis and the comprehensive discriminant accuracy was 74%. These results showed that O. oratoria
shrimps were species with sexual dimorphism. The difference in adult morphology is more evident,
particularly in males between Yantai and Haiyang stocks.

Key words Oratosquilla oratoria; Morphological comparison; Multivariate statistical analysis; Stock
discrimination
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