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(1. RIEWEERZF RN AR AL T W /K 3G F2 58 SR =, K% 116023; 2. Kk DUSE A TE DU FL AT, K% 116023)

FEEE: N T IR IR IR K XA 5 /K X F2 50 RS LB DL (Chlamys farreri)JE3S L2 S, s HESGIEES
I 2R L ART TR A B 2 P 7 92, %o ok TR R /K X (15 muIR ) RITZE ARV 7K T IX (30 m/K I JER M SR B FrI 2 8%
FiFL RS DUEAT 2SI B 0 S AN LB T o 45 R I ROK IR IR FL S DL 5% 1 (SH)~ 52K (SL) R 3% 58
(SW)HBI R 2 R T /K FRE AL DL(P<0.01); i i F445 si(Landmarks) A1 F 475 i (Semi-landmarks) ) 77
%, KT SR E A HT(GPA) . E R A AT(PCA)YFI BRI AR 8 73 T (CVA), 45 3 B UR K IR 58 BIAT AL B UL ) %%
RFETE R KRR IR A FLES T, B2 R KNR R G R e BRI A A E R .
DAL DU K FRFE I & A I 50 TAE SR T A S0 AL BB AR, RIS LB AT T A% G A5 Il 1 2

AN UART 8 25 0 2 P B B AN A 07 3%, Dt FE AR MR T 25 22 i I R e & IO L 5 R T 2 %

KA AL UL ROKIRAE;, Z2ARERANEYS JLAIESNES
X EHS: 1000-3207(2021)01-0132-08

PESES: Q174 SCERFRIRES: A

FAS I & 2% (Morphometric) A& F T & A= ¥4
FAEYIR 2 [0 TAK . SRR e i, R
T A AR ZE J B 70 i 70 . RO A K
Thompsonf F-7E19174F 42 Hi, 18 i P 5 Al AL A5 AR
e, R MR A BRI 53 B ST AR LA A 47 1k ]
Az R H AT R R [0 R 77 0 SR B, W)
DL T 25 D 5 2 43 A% 48 T2 75 Wl & % (Traditional
morphometric) M1 ) L] JE 25l & 27(Geometric morpho-
metric).

fEGEANE Y, SR 2 ZERENE S, @
G vhE i, B RIS ER AR I A [F] A
IR LA 22 7. B —BROAEM A B &
2R VEEE B B 2R MR B B I LU A AR AR, b an K, B8
FE. RREE. T HRR RS, TEgPRA
8 B HRFALE 6 3t R A 1) B 145 W82 (Monodonta
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AR 5 2 A 2 5 Wit Tk a e i,
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TR DX, B 77 57 b B AN BT Je, e 7K X A
JHI LA, 8 DX 5 0 FE MY, PRI 5 B L
RSBV KBUBAL . FRIETS AR AU
IRl AR b 25 i) R 7 MR 75, /422040 m
TR IR 7K DX A R BB RO 22 1), R
ARA AR R 5 AR LA R A

W IX ) 378 R VR K X A J, A b a1,

U P X kUL, TR RIS E B T8
NHAERKIUE, RAEMHER RN EEN R —,
A 2R2E L L R G R PR AR L AN A
ot g T IR KR TR, UK
FEAEMREHIEAE, ST H., WRHEFLIF
PERTEbr B A OCHE, TS Tebr & T & B AU
DU EAARES, 75N T35k B A =y 772 58 2 aa 55 7 T
HAEEE L,

P HE H ARk IR AU DU A2, &
FEMIEAATER, GuRRE . MR R,
F ARS8 fifa S iz K (30 mKIR) FRGE
FFL B DY I 25 PEAR 5 4 5 IR 2 TR) 49 A 5 1
Z TRl R &, 5 AR R K FRFE AT FL s DUR
IKFRFE RS FL IR W SR S . AR S
JE T 25 I & 2% (Morphometric) 1 /5 %, Giit A4y
MR K 77 FE AN 7K 7R 5E AT FL e DL T A2 1
ZE 5, NREL RS DL R R /K SR B 1 k234 & A3 77
PSS TARTRAL IR AR

1 #RERZE

1.1 #R

201946 H, 78 K I%E 7 244 #Ed IR T 5 v /K
WX (15 m/KIE, 38°50'35.37" N, 121°34'55.36"E) Al
R IR KX (30 m7K IR, 38°45'55.58"N,
E121°35'32.14 E") %3 5] it AL 12 B A 577 5 11 52 T
SEREI 20 A AL 130 1, 33 [A] A b A& A AL
WEK I R 5 SRS ORI ) B 7R 3d e kAT E= A0
fiFEH o
1.2 EENERE

GRS NE T bR DL R .
T FIAT K S I E P ), A BT As = RO DL 52
()75 5 (SH) 52K (SL) 58 55 (SW)HEAT DI &, K 1
#10.01 mm, M= HALLLFabr LA 1.

JURASEGIRER i B DL 2s B A
J&, 158 S A HL(Canon G12)%H &AM FLE DL A
SEHHAT BRI IR B, DR e e . AHMLIE &
TERIIAZE L, 8 FZKSP OO 8 A BN i B v O il 5
FAHE I 2 L, 4R PR R 5 [ 8 75125 mm, PRUEAS[FIFE

1 FSAL DAL ST &SI & 248 bR
Fig. 1 Traditional morphometrical measurements of C. farreri
L GKFSFLEE UL 2. KA L T
1. The scallops in the deep water; 2. The scallops in the shallow

water

A AV 2 A AH R ) A R, /N AR SR A 43 5 i)
Tz e A A Y, TP T K T2, 1T 1)
b, DIEE TR AN NFEUR I E 2 i,
i KA PR 2 20 T S 4R 3R A7 . N T F%
REAE IR R 2, BB B3R G SR8 A TAE
B — AT R

HIENFOELAIE  ASTKRA A5 s (Land-
marks)+2- FLbF £.(Semi-landmarks) ¥ 75737 48
ImageJ v1.52XF2F0A ] 7R [P AT FL B DL A — 4 P
G AT AR AR REE TAE . Fibm s iR 2k B SR
WE RE S I T 0 R TS 22 7, TR 7E A A [A]
NEA R, 2 FhR U N T 58 D0 48 M i 5 T
TN G IVEARFC T . R 28 s A bR il A, H

FFbR L, NS USRI A BRI - Fibr o B
PRI 2F15R 1,
1.3 BRSO

BFERSMNE £ HExcel 201811 H 251 A
] 7K R AR FL B DL LE A 8 N 2 1 HO T 45 24 4
FrBFIME(Mean) ik 22 (SD) AR 5 R EU(CV%)
SEILAR G {8 T SPSS v23.00 2 F AN [F] 7K IR F A
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Fig. 2 Position of the 8 landmarks and 20 semi-landmarks on C.

farreri

x1 HABENFERSEARRME
Tab. 1 The position of landmarks and semi-landmarks on C.
farreri
PiiLandmark and Semi- %t WA Position
1 ol
2 Hif E-
3 Lzl
4 AN G 54k
5 TE
6 D5 i b B Ak
7 JEEEL
8 S5 H A i
9—13 W J5 HAHC BRI 1 b s
14—18 T AT HFE B LR 1 AT
19—23 T DUSEAT DGR B A~ b 5
24—28 B VR G R R A b 1

AL DUIE]) ) & T A S MR BEAT M S2 A AR TS 562 (In-
dependent-samples T test), 375 H 7 F (1) & M.
JURTEZASE KR BIR2F0 AN [F K ER )
AL DU T 25 B tls AR AR EAT T S & v o i
(Generalized Procrustes Analysis, GPA), 2R 7E S
b i B E T2 B )RR A AR AR PR AR AR T A 22
S B2 AR 5K 22 GP AR i 5 (A 34T 3 ey
/3 M1 (Principal Components Analysis, PCA)F i/
A% &/ T (Canonical Variate Analysis, CVA), HI &
RN HAMERTLATES LR ZER, FH L9
2FPANEIK IR EIA L LA RS 2 R R s

IS HT 1 F Past v3.2452 %5
2 HFR

21 BEEGREESNE

2FNAN [ K R AT FL RS DL A% G 25 D i 45
W 2, FOKFEFMFFLE DR S e KM s
M5 KAE 4 8102.96. 97.51/133.71 mm, F/ME
43 969.76. 65.814121.47 mm; %7K F= 58 A FL
Ji DU 7 Fe K AN 52 B8 1) B K AB 23 i 9 74.54
70.13F126.46 mm, f/ME 5 51965.86+ 59.67F!
19.75 mm.

BRI SRS R A TR I IR 3. IRK IR
FifLER DL e i e KR 7 9 AR AR 2 35 K iRk
FEHE IR AL DL(P<0.01).

22 JUEEESNE

i FHPASTHAF AT S & 5L i, TEX-Y 44
PR _EAE2FN A BKEGATFLES T IGPAZ INEI(E 3).
B 3ANIRKFIFLES DLGPAE N, v AFE H, K
FIFL S DL 5 Tibs s e v, AN 3 0 MR B FR il
HMEMTES S THELANEREER 2, &
H 25 il AR A —; G KA —, A E
MEB BT EE S . K 3BRNK/AKHIFLE IIGPAS
e, FeTiibs g, i B s — & Wi 5 B4k

R2 EEESNEFNEARGITE

Tab. 2 Basic statistics of traditional morphometry

PR it SemSH  eiSL  RTSW
Specimen Statistic (mm) (mm) (mm)
?‘ﬂjﬂ@%’iﬂﬁﬂ’ﬂ = NEN 102.96 97.51 33.71
@%E;I B/ME 69.76 65.81 21.47
from the RE2LIES
deep water bpey:  87.17+8.08 81.83£7.70 27.77+3.28
AR RZBCY
%) 0.09 0.09 0.12
ﬁﬂi}aﬁaﬂaﬁﬁ =N e 74.54 70.13 26.46
o j;ffeﬁ; BUME 6586 5967 1975
from the TEE+
shallow biee 09164222 65.1142.50 22.95941.62
water Qﬁéf&w 0.03 0.04 0.07

R3 BRERSNEFHMIERTRE
Tab. 3 Independent-samples 7 test results of traditional mor-
phometry

P REA THE 3 Independent-samples T test

.
FehrIndex 1t dr PETY
FeEmSH 33.34 2.13x10°"°
FKSL 35.06 2.97x10™"
FERESW 4229 717107

VE: RN ZE R (P<0.01)
Note: **P<0.01 is significantly different
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B EAH R A, UiB S BoRambr R B G R B
Qb bR IR Seghs R, KAh—3. K 3CH
TRAKFFLES DURIR KA FL B DL GPAE: In i, =T LA
B, KA LR DL 32 T N A AR R KA FLR I
10 A5 i BRSNS i R KA AL
ﬁm%i%émﬁﬂﬁﬁmﬁ%ﬁmﬁ%émﬁ
A [ 3D 2B R R /ISR 25 5 R R e DL i)
GPAS NI, W LA H i AK AT FL e LA KA FL B
DR s T — G i S AR —80 5 H
AR b BB, (H 4505 A dr 55 AE b S b i B,
Kh—3%.

ZGPAR G, S FEAEE 1) 32 B o 70 B 45 SR
Hh B3N 2 43 (Principal Component, PC)H &t
DTHRZRIR 2] T 62.01%, AeW8 Ut B 2F0 AN [F] 7K R AT FL
I EERAZE S, HHPPCIHTTHR % N29.52%,
PC2H) Tk %6 521.44%, LLTTHRE 5 K T AN 3 A%
I3 RARRAE Y A EUS E(E 4). PCLE E AR
S EON2. T—18. 21—26, Bl &5 DL RT i B-A B
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B3 R GR L TR S
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TE TR Z; PC2H £ EAZ AL N4, 64 8—11,
19—21. 24-—28, B[k UL Ji5 B0 Bl T A 45 30 40 1)
Nih%k. VLR RO SO S R, MPC LR T
KB, B VLR G B2 AN R TI 2 2 1A)
NARL A F HPC2IEHIIE AT, B DG B2 A A
B RIEE NG RSNV RIEA LS 2

AR RS, B R KR FL B DL 3 B ) A A
PC1I¥ IEHIFIPC2 1) 7 1, B 52 H 2 ) 4h 21k, o
TR ER D2 200 Ak, A% R mNEL. A
H% 2 n) FAR S KL D3 B A fE
PCLR S AIPC2 1) IE 4, RIS H R AR L. B
TETRER D 2 EARL . b R sk, A
ks EN NN A =E

SRR A S YR AT R AR B i . S s
53K, NEFFRIHE N T Z RS KR, ¥
RENFEAR SRS T FQHE 39 21 P M (E e /N AL, 753 H
LR R R R . DUAN A B, A
NG, VEAIH BT R S). B a] 2R AN [E 2K
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Fig. 3 GPA-landmark plot of C. farreri from different water depths
A FOKFIFLE IGPAZ N, B. HKHIFLE TIGPAR INE; C. HKATFLES UK MBS IUIGPAE INE; D. LB RS RANE
PR DL GPA S L, <. VRZKHFTL B DL o, HeaK ALk I
A. GPA-landmark plot of the scallops from the deep water; B. GPA-landmark plot of the scallops from the shallow water; C. GPA-landmark
plot of the scallops from the deep water and the shallow water; D. GPA-landmark plot of the scallops from the deep water and the shallow
water after removing the size factor; x. C. farreri from the deep water; o. C. farreri from the shallow water
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Fig. 4 Principal components analysis (PCA) diagram of two groups
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x. C. farreri from the deep water; o. C. farreri from the shallow water
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31| 31|25 - Canonical variation

Bl 5 ASEIRGASLES DL AR B 4T (CVA) 7 ]
Fig. 5 Canonical variate analysis (CVA) histogram of the two
groups
X IRIKHFLIS DL o, ¥RAKATFL R I
x. C. farreri from the deep water; o. C. farreri from the shallow

water
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Y15 W Aequipecten tehuelchus ] )M FEAS S 70K
I, 1% DLAE HE DLF AR B SR AR K f v, S id
MBS 2Dk AR 5 1 ST, BT B FR AR AN
PR TR NI AR A I35 F B9 R 70 2 3ot e
JRARZ A0 S G R T LA TS DU 23 iy, 493 T
HANRDE AN JE R e RS RAMAR TS 2 R

AT FE— Je T AL G0 % A5 M 2 1 2 M R Y
BT TTVE, AT AR BIRK IR R AL DL 76
(SH)~ FeA(SL)RI5E BE(SW) B 2. 3 KT HOK FRAA )
ML RS DL(P<0.01); 2 i i ) LAAT B 25 I & 22 1 2
TR 2B G ITVE, ST B K TR AT AL
J UL HE AR 7 T RST KT K SR BE I A FL R DL, I
BRI 2 RF RN R 5 9 3 10 76 H A T 34
GAFAEREE R IR BT 7R Re A5 2R K 5%
FERT AL D5 T RST KTk 258 AT L DL
5, HILFITE AN & 7 feds 20 58 hn B AR A E 4 i
AT

FAEE 0} F VAL K IR (30 muKiA) SR
PR LR DL PR B8 PR B R SR I A A 7 A, AR
FRIRIK X FRFE AT AL DA s &0 R it . XF e
U R K FRGE A FU R B, bR fE SR IR 77 3, H
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MORPHOMETRIC STUDY AND COMPARISON OF SCALLOPS (CHLAMYS
FARRERI) CULTURED IN DIFFERENT WATER DEPTH

SHU Yu', SHI Ling', LAI Si-Qi', TIAN Ying"” and CHANG Ya-Qing'

(1. Key Laboratory of Mariculture & Stock Enhancement in North China’s Sea, Ministry of Agriculture and Rural Affairs, Dalian
Ocean University, Dalian 116023, China; 2. Dalian Shell Museum, Dalian 116023, China)

Abstract: Shell traits play an important role in the identification and delimitation of mollusk species. Determining the
growth stage of Pecten is always a challenge in aquaculture, taxonomy, and evolution. In order to explore the morpho-
logical differences of the scallops cultured in the offshore deep-water sea area and the inshore shallow water sea area,
traditional morphometry and geometrical morphometry methods were used to obtain their morphological differences.
We tested the variation in shape indexes between the two groups of different water depth using the Independent-
samples 7 test. For geometric morphometric analysis, we performed generalized procrustes analysis (GPA) on the col-
lected morphological data coordinates of the two scallops. Then we subjected transformation data to principal compo-
nent analysis (PCA) and canonical variate analysis (CVA). The results of the traditional multivariate morphometric ana-
lysis showed that the shell height (SH), shell length (SL) and shell width (SW) of the scallops in the deep water were
significantly larger than the scallops in the shallow water (P<0.01); Through the analysis of landmarks and semi-land-
marks variations, the results showed that the overall shell size of the scallops in the deep water was larger than that of
the scallops in the shallow water and there is a significant difference in the auricles and disc of the two scallops after re-
moving the size factor. This paper not only provides a theoretical basis for morphological research for the deep-water
aquaculture of the scallops, but also providing a reference for selecting appropriate methods in the morphometric re-
search.

Key words: Chlamys farreri; Deep-water aquaculture; Multivariate morphometry; Geometrical morphology
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