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THEIY 2S5 M st A% 2 F 5 1) A, [ P i 22 b I
RGPS TR EE T AT B, AR
FEHIFH 2018—2019 A-AEI k- 5 15 R M R 2R 1Y
940 R 4G WA dh , 0 HOE S22 Bl it AT 41
I LSS EAE K Z 158 R XL 22
BIHER, Dy b AR L Il A = BRI TTRL,
SIS v AR B IR AR S R AR AR DA A
L/

U MRk
1.1 EmRESLIE
ABFFERE R Bl k-5 T R 7 (21°50” ~
23°30'N, 116°00’ ~119°30'E) , #E17& H B4R 4%,
RARHT[E] Ry 2018 4E7 H—2019 456 H , & H Bk
e G O R A, 36 940 JB . KRR SR AR IR AR
SURORAE i S 3 3 J5 o0 b o A8 S 30 A VR O F
A0 E , A2 2 8045 i K (Mantle Length,
ML) FH5—Z5 UK (Arm Length, AL, AL, .
AL, AL,) Fifibfi 1 ( Tentacle Length, TL) & ( Fin
Length, FL) Flf 5 (Fin Width, FW) %5 8 MY 245
B S AR B (Weight, W) (244 57 i (Mantle Weight,
MW, F5 53k EB F0 A 2 S MR B 4t f 44 1) ot )
X PERRBCAEE EAT B! o EERG T A 1 mm , (AT
R 0.01 g(fUg: Y BUEST KOF Wi
0.01 g) , P B R 73 2 2 WK A (1983 ) 1 J7
Y
1.2 SHAE
120 WMEBERERE CEBCRW
BRBCHARTE B IR AR BT 2 0GR 1 dic fE R B, T b
L 5 AR B e R o 5 A 22 ) ) O 2R BRI
W = a, ML" (1)
MW = a,M L" (2)
A ~2) . WERRETR (g) , MW R4k i (g) ,
ML} (mm) ,a, b, \a, b, HBH
SRR HATGI oM IS R A 20 brik SRS
KZREEL
1.2.2 ZRaa  REREUEA SRR, S AE
TE BRI HHRE 19 AR AEAS T IR 5, 0 v 60 A 12 i
WERE A RIE 2527 SR T R AL, RIDRE & 38 BR R
DI, RS TE A 22 S 801 AL /ML AL,/ML AL,/
ML AL,/ML . TL/ML FL/ML . FW/ML, % KMO ( Kai-
ser-Meyer-Olkin ) £ 56 #11 Bartlett #5565 , F T £ 85>
St GG Kaiser 7N Cattell e 47 4 36 156 B
SRS R TR ZE B ) AT o SRR R IT 228500 I
SRR EAT IE AT i e LA PR B AT B B0 i R

PEo DASS— DR far R e (40 0 i+ e e vy R 1
Tr BB, VR 715 0 R BB R AE )
Tt SARMEAL S M BE A SR AR 2 A R iR
IR IES TG e S 2E SR AR S, T
ARG DR TR A AR TR] AT 252 25 S 40 HT

1.2.3 BAFAHERK X ZMES HHEH%
PE FEE T BREL  Logistic pREION MEPE FIAEME: H FAG
LA S — A i (AL, (AL, ALy AL,) A7 fii
it (TL) S+ (FL) ftg 56 (FW) % 7 BE S S5
SRS R TI A o BIA REA

LAERRL:y = a + bx; (3)
SRBOR KLy = e (4)
By = ax'; (5)
Logistic PREL: y = WO (6)

i F AR 12 B 2 Fr v ( Akaike information crite-
rion, ATC ) XRS5 45 RAAT R IG , 45 5 f KA K
PEREFN /N ATC (R 2 Hh B RS AL, A1 T 3 8
H A B O RO T G L ME | S AR A TR 25 2 4R
B 55 A 8 5C ZR AT 0B o

A £ a5 BN 53 #7 7E EXCEL 2016 \SPSS 25
Origin 2017 "5E R, 783 AT AALTE R BAEh 52 1.

2SR5
2.1 BEBARBRNMMERNELES

R v T 2 O e O A I 1 0 A (R
1), AT LA g SR S A 50 ~ 300 mm, -4
JAK (111, 44 £ 1.07) mm, B0 71 ~ 145
mm, 5 5K 83. 19% . H. b i o 50 ~ 300 mm
(113.45 +1.52) mm 71 ~ 145 mm F182.42% ; ifEPE Ry
61 ~263 mm, (109. 04 =1.50) mm.71 ~ 170 mm F
92.52% , AEFH BB K 50 ~60 mm,264 ~300 mm,
HEVEANMASE B L MEYE /DN, B 8 3 263 mm [y 1
PEAS R (B 1-a) o e KA 300 mm, {4 5T &
264.10 g; /N MANK 50 mm, (AT E 7. 50 g,

PRI A3 AT A3 AT A SHE A A R I 0 A
FE[7.43 ~301.00 g, KT (53.95 +1.28) g,
PR i 5k 0. 01 ~75. 00 g, 5 444k 80. 53%
W AR S5 A o A 3 B A3 A 7. 34 ~ 301, 00 g,
11.85 ~229.00 g, {3 A& G AH[H, A 0. 01 ~75.00
g, AR 78.52% (82.94% |, i HAE i F 25. 00
~50.00 g Z50, 5050 k5 46.48% 44.16% , JFHES
4> 7.35 ~10.91 g,236.00 ~301.00 g, HEPEASR
SEE HCHEE/N, B3R T 230. 00 g B REPE A
(Bl 1-b) o ZlifA 5T & 53 4 5 [l 4. 38 ~ 166. 69 g, -
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BalifRi e (31.28 £0.73) g, JEHZ AN 4. 38
~6.59 g,133.78 ~166.69 g.

ZEARH(1981) 2 % ) i - 5 5 R ok ¥ b ( LR
WMisk-BB M) G (R E 5
W) LR A R Y E SR v, 1975—1977 4R 713 )8
HARYI I Ge 1T 45 2R B« A 70 A Y ] 36 ~ 485
mm , I 185. 7 mm , (KT EJEHE 5 ~900 g,
PR 183.4 g5 gk 7E 1 Y - 6 1 R it b
H AR S AR Y2 F 58 b, 1995 4F 4 ) 485 FE i

26.0 ~422.0 g. 123.8 g; X} 20062007 4E 15 M
350 FE U AR W i GE T 45 R 4 i o 74 ~ 275 mm
143.9 mm 20.5 ~396.2 g f192.6 g, H 5 [R5 &
PRI EE I AL 22 70 4FAR 3] 90 44T, 153
2006—2007 4F- , H [ 4 L4 A A I A7 B A [F) 72 B2
HII/ N o X EEAS IR BIESEZE R, mT DL HY 2018—2019
AR M 55 A 5T 5 L 2 i B SR 0N HED
o 5 WA A LU Z BT/, — 8 R B 3 Wi 3 h
G 5 A A N G A T2

RMGe it 4E LAk 73 ~ 315 mm, 158. 51 mm,
F1 WX-AERMEFPERCSMARK GRERGEREHM
Tab.1 Composition of length, weight and mantle weight of U. chinensis in Shantou-Taiwan Strait Bank fishing ground
R 1/ mm R BiH/ g AR g
o FHlH o Sl o FHlH
I P 512 50 ~300 113.45 +1.52 7.43 ~301.00 58.20 £1.95 4.38 ~166.69 33.46 £1.09
T 428 61 ~263 108.81 +1.47 11.85 ~229.00 48.86 +1.52 6.60 ~122.89 28.67 £0.91
Mt 940 50 ~300 111.44 £1.08 7.43 ~301.00 53.95 +1.28 4.38 ~166.69 31.28 £0.73
a. KA b. KRR
40 50 ¢
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a
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s 25 § 30
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Fig.1 Distribution of mantle length and weight of U. chinensis in Shantou-Taiwan Strait Bank fishing ground

2.2 FREERKXEARERKAE

22 SRS 56 3R WA i 5 o 1 v R A 2 AR o
AT Y MEE 22 S R (p {430 0. 004 Al
0.036) R 1 XeJ 44 AR P A A 0 A1) 2R A 7 1R T 2
gl S5 RGBS L e 5
PR R SRS HH: W = 1.1 x 107
ML**P°(R* =0.9323) ;W =2.7 x 107 ML**"° (R
=0.9253) ;alifR i SRR 500 . MW
=0.6x107° ML**°(0.9497) , MW =0.9 x 10~
ML*"™®(R* =0.9505) (E2),

SRR AE K e N R A PR 2R [R] S e o PR
BURSE A RN 2 5, A EEOR AR AE A A K

BRI o A R b A KN M T R[]
T e [v) — o B A6 AS ) 2B K B B 5 T i R B 25 )
ARARE L ASHIFST A B, v E M W A K R R
b E4Y 5N 2.269 6 F12.067 5. 2P FAr s
S O I g R T, M AR K R B
2.239 2 .2.206 0;fif BAT % (2009) ! 7E 46 B & 1Y
W58 & BUME A v (R AG  WH & (B3 51 2. 42 2.
16, Jp & bEME b (B TAIESY, J5 3 WM AR i A
BFFEE (6 2) o BAT 250N 1618 M2 45 S R i
WS S AR K EEE R k-5 RN
355 b Ah 7R VAR R TR S LA, LA v GRS i R
BN AR TACERYE . B3R 4 nT %0, b A S I A
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2.16 ~2.42 Z[a] , #Rim/NF 3, i BH A EAS B R F
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jt[u]o
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Fig.2  Curve fitting of weight and mantle weight of female and male U. chinensis with change of mantle length
®2 HERSMEXHARILE
Tab.2 Comparison of 3 researches on U. chinensis
b8
530 E2ES e L RAET[E] SCHk
MEPE | AR
2006 45 7.8 .10 1.
LR b 2.239 | 2.206 2 e [10]
11 H#12007 42 H
a3 105° ~110°F 17° ~22°N 2001 4E 4 J] 7—10 J 2.42 | 2.16 BAT (18]
k-6 VS M Y 116°00" ~119°30'E 21°50" ~23°30'N 2018 457 A ~20194F6 A |2.2696 |2.067 5 AR

RPN R B

2.3 ERMSAM
AT I B REA AN AL 395 F2, b
Pk 226 B, HElE 169 o e & OE 5 2 5 R
3% Bartlett” s K030 455 p <0. 01, Ul HHA BT 75 (9 20406
ZER B MO R O S A R R AT B 5 25 55
KMO i REIE MMEFE 50 0. 875 (H4E Kaiser i) KMO
BERARIE, 0.9 DL ESH AR 15 ,0. 8 4315 ) , AT
FERHIE H 3T
I oM B T7 2R T A T 1 BT
Sy 5K 54.067% (15.323% 9. 673% .9. 180% .

%/
.861% 4.224% 2.672% , R Wi 3 1A % 5 de A

4

SERERY RBUTTRRR 69. 391% , FFAE(H IR T 1 (%
3) sHEA LR R O 2 ZRESBEN,3 Z 5
A T2 (18] 3) 5 o SR FE Ay 1 A 2
ARV AL i Pk, $RIBCHT 2 A F2 o 2R AT
Jr#te

DRl et 2 ORI IR 1 28 o 2 ) P& (BT 4) S
AL, /ML AL,/ML AL,/ML AL,/ML TL/ML,FW/ML
FESS 1 TR EA B R I BT, 25 A48 A 6 R K0
KTF0.5, Hrp AL, /ML AL,/ML AL,/ ML AL,/ML K
T 0.8, 55— E I EEARRE T A K R
K=K S PR fib i K AN T8 LA i, Al
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A5 iz 8hRE ) s FL/ML 7255 2 F 0 A
17, FHOC R BRI 0. 925, 45 2 F o SRR 1 g
KX —Ar g, [Fi, AL AL, ALy AL 7E5E 2 E K4

AR AR IR, FL RS 1 2800 0975 70 A 17, 70 9l
MRTFI9KF WI5 220 ke g 2 A a2 18]
AR, AU 50 BA LRI

®3 HERESWMESSHLLENSATETERERE

Tab.3 Total variance explained by principal component analysis of morphological parameter ratio of U. chinensis

FRAE(E Tk % Ritvimkg/ %
1 3.785 54.067 54.067
2 1.073 15.323 69.391
3 0.677 9.673 79.063
4 0.643 9.18 88.243
5 0.34 4.861 93.104
6 0.296 4.224 97.328
7 0.187 2.672 100
350 250 i
a P 5 R o R 2 A ) =0.001 1x22696 . HEVE AR TR B B R 40 A y=0.002 Tx20675 o
300 | Y=o X .
R*=0.9323 200 R*=0.9253
250
20 20
£ 200 S 150
] i
i 150 1= 100
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100
50 b
50
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200 160
L o K4 B A 4 4
:ig [ DA R K P 1o | AHEMSBTRMRKAE o000 o
2 140 R=09497 5 © 2120 R?*=0.950 5 > o
§ 120 § 100
1§ 100 I 80
b S 60
g o 8
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0 0
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B3 E S L OT A2 T B R E BB

Fig.3 Scree plot of eigenvalues of U. chinensis morphological components by Principal Component Analysis
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F, =0.225x, +0.235 x, +0.228 x, +0.225 x,
+0.175x5 —0.021x, +0. 155 x, ;

F, = —0.089x, —0. 106x, — 0. 042x, — 0. 048 x,
+0.196 x; +0.863 x, +0.355 x,,

b x, ~x, yZ 80 AL /ML AL,/ML AL,/ML .
AL,/ML TL/ML FL/ML §1 FW/ML Z45 1 1F 7525
JEMA R BB EURA K P SR FEARAA F, (F,
(I 22 ] H T 12 O 32 8 4 43 W R - i A P (R
5) 0 HEELDoR M\ R U BICR B A, A R

o3 15 oA 8 FEEAS AR 5 78 4 2 By e,
PEREAR S0 T 0 (A E I |, 24 -1.0 5§ 2.5
Z [8] 5 T REEREAAR S A5 T O (ELRHE IR, 75 - 2.5
2.5 Z[i), FTLUE HMEVE 5 R Z AR E BT Y
W98 W, A5 it AL, /ML AL,/ML AL,/ML AL,/
ML TL/ML FW/ML FL/ML % v EAS 2 W I 25 4 E
HEAARAE, T A L TS B 2500 T I3 2
Ria B RE T AR RN (BRI B 5 IS G
RME LR SR AL, W FL/ML n3R
MERNZEREE) P
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Fig.4 Space map of rotation principal component analysis
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Fig.5 Distribution of the first 2 principal components of PCA based on 7 morphological indices of U. chinensis
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2.4 BEFSEERNE

S LA AL, (AL, ALy (AL, \TL FL FW {48
L, UL ML Sy B 4 Fof e i (e R AR
BRI A BREIORT Logistic BE0) TG 275
ATC B IR/ INFIER TE 28 B0 R Y45 2R I P R 2
JERT ARG IS O R IR ARG R (R 4) o i
VeI BB E A A TE A 20 hn S K S R A
K ERCRILE 6.7, KR AT

AL, 5 ML (52200

AL, = 3.447 41 + 0.301 58ML (#ff); AL, =
12. 118 89 +0.219 47ML () ;

AL, 5 ML [ RN

AL, = 5.591 83 + 0.379 TML (M) ; AL, =
15.022 13 +0.287 13ML (1) ;

AL, 5 ML (3R 20h

AL, = 9.082 39 + 0.446 53ML (#ff); AL, =
19. 450 87 +0.334 18ML () ;

AL, 5 ML )R 2500

AL, = 4.594 57 + 0.400 03ML (M) ; AL, =
13.752 89 + 0.305 I ML (1) ;

TL 5 ML {56 200 «

TL = 32.918 03 + 1.470 1ML (#); TL =
28.471 33 + 1. 444 28ML (1) ;

FL 5 ML %2R0 -

FL =-11.732 64 +0.663 14ML (¥) ; FL =
~17.098 08 +0.706 04ML (1) ;

FW 5 ML (AR

FW = 1.975 07 + 0.468 11ML (#); FW =
5.091 74 +0. 421 21ML ().

W 22534 AL, (FL WM pR % 2% S B & (p
<0.01) AL, AL, AL, .TL FW Wil k%25 5 5%
(p <0.05) ,MEMESHEMEAARE A KSR P& ERAL
AR IEA 258 (K 7.8)

HRYE A BT 5 238, & 4805 5 MK S R LA
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DAZME R B e Ad: , B0 W] rp AR 1 T 25 T 25 48 o i i)
KA AR A R AR A K B Bl R 28 Ak, #&
FEVR LG A, B TL e HERERE R T 1, Hifth
FEFRIAR/NTF 1B FL ZAM/NF 0.5, Ut [ 46
5, 0 i s ) A A T RE W PR T LB AR A, LR i
Ko 4 MK APLE RECZ 8], B 22 A KK (M
PR 0.3 ~0.45; 1R 0.2 ~0.35) , HMEPE S5
AT E AL, < AL, < AL, < AL 1%, 455 520

{E, KB 3 bR K B B AT A iz 3, X 5 B
VMBI IHGRARRE . SIAN, R FL AR
PR /IN TR A O PR T R T
DA 4 A 18 88 A T 32 Dy A /N TRV, LA
L (A5 M ANEE T8 ) B MENE R T HENE . R, $5
RORUEW] , S8 5 I 5 R A W] B A0 T H e s
bR, S B E AL AR S, B8 I AR I B A A
Kad R A2 e f /N O RRE o

x4 lk-&ETEMEFPELCIWHESERHMENSESR
Tab.4  Curve fitting results of morphological indexes of U. chinensis in Shantou-Taiwan Strait Bank fishing ground
- PAE FR B R AIC {4
M T e T
AL, -ML
AL 0.791 8 0.563 3 763. 602 2 579.972 6
R ATk 0.792 8 0.576 5 763.449 6 575.771 0
TERREL 0.792 0 0.550 0 763.318 5 584.991 6
Logistic F%K 0.792 4 0.576 4 763.885 5 575.8320
ALy-ML
LR PE PR 0.830 1 0.654 5 812.337 3 605.924 5
FE R R L 0.828 4 0.657 5 814.539 7 605.469 7
TR 0.829 2 0.646 0 812.485 7 610.004 0
Logistic M%K 0.828 4 0.657 7 814.647 9 605.337 6
ALy-ML
LR PE BRI 0.8252 0.718 3 892.196 0 607.120 3
e R R 0.823 4 0.719 7 895.501 1 607.302 8
R 0.824 6 0.710 7 892.974 7 611.622 3
Logistic M%K 0.8232 0.719 8 895.747 8 607.218 4
AL,-ML
AU 0.842 3 0.787 2 808.857 1 514.175 3
CEVETEA 0.842 3 0.791 1 809.926 1 512.041 9
TERRBL 0.842 7 0.779 808.415 8 520.495 3
Logistic B%K 0.842 1 0.7913 810.264 9 511.847 1
TL-ML
AU 0.766 8 0.799 1512.466 7 1024.454 3
FeRR B 0.770 8 0.798 7 1.509.488 8 1.025. 683
TERRBK 0.766 8 0.797 3 1512.429 6 1025.8515
Logistic F%K 0.769 9 0.798 7 1510.347 2 1025.720 8
FL-ML
A E T 0.971 3 0.947 4 625.991 3 530.350 8
Fe R 0.969 0.946 6 644.618 8 533.923 9
TR 0.970 5 0.946 5 632.156 8 533.108
Logistic M4k 0.969 0.9459 644.209 2 536.190 2
FW-ML




4 34 XUESHE , 4 il k-5 T ek 17 v AR 2 OR8240 25 i 567 -
g4
PeRE R R AIC A
A
WEPE Tt WEPE HEPE
2P AR 0.866 8 0.795 9 840.942 2 613.641 6
FERR S 0.867 1 0.794 8 841.538 4 615.559 2
TR 0.866 5 0.795 2 841.476 8 614.269 5
Logistic BA%L 0.867 1 0.7938 841.542 616.409 7
100 y=3.447 41+0.301 58 x ‘3‘38: y=32.91803+1.470 1 x -
360 . "
| 340H+ ..
20 . 320}
. = 300+
g 280
£ 60t g 260+
3 g 240}
§ = 220¢
B 40t g 200F
1 = 180F
® 2 160+
fe 140
20 120+
100}
80f
0 . : . ’ 60 . . . ,
1200 = i
y=5.59183+0.379 7 x 160 y=11.732 64+0.663 14 x -
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Preliminary analysis of morphology of Uroteuthis chinensis
in Shantou-Taiwan Strait Bank fishing ground

LIU Meng-na'”>*, WANG Xue-hui * >*, LIU Yu’, QIU Yong-song’, HE Ying-lin’,
BEI Wei-lie*, ZHU Jiang-feng' , DU Fei-yan’**
(1. College of Marine Science, Shanghai Ocean University, Shanghai 201306, China;
2. China Blue Sustainability Institute, Haikou 570208, China;
3. South China Sea Fisheries Research Institute, China Academy of Fishery Sciences, Guangzhou 510300, China;
4. Guangdong Provincial Key Laboratory of Fishery Ecology and Environment, Guangzhou 510300, China;
5. South China Sea Institute of Oceanology Chinese Academy of Sciences, Guangzhou 510301, China)

Abstract: Morphological study is the basis of marine biology and is of great significance for understanding the com-

position of fishery stock. By determining the morphological parameters of 940 Uroteuthis chinensis samples collected

in Shantou-Taiwan Strait Bank fishing ground from July 2018 to June 2019, we studied the group composition and

the relationship between mantle length (ML) and weight. Principal Component Analysis( PCA) was used to analyze
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the ratio of every morphological parameter to determine the main components of the morphological differences. Be-
sides, 4 functions, linear, exponential, power function and Logistic, were used to fit the curves of relationship be-
tween mantle length and other morphological parameters which contains the four wrist length (AL,, AL,, AL,,
AL,) , touch wrist length (7L), fin length ( FL) and fin width ( FW), and the best-fitting function was selected
and applied. The results showed that the maximum, minimum and average mantle length of Uroteuthis chinensis are
50mm, 300mm and 111.44mm, respectively. The mantle weight (MW) indicators are 7.43¢, 301. 00g and 53.
95g. And the growth coefficient b of females and males is 2.2696 and 2. 0675. Therefore, females grow faster than
males while individuals continue to have a growth trend toward miniaturization. PCA result showed that the differ-
ence of morphological parameter ratios can be simplified into two principal components. The first principal compo-
nent mainly explains the differences of all of the wrist length and fin width between females and males. The second
principal component mainly demonstrates the difference of fin length. And the second principal component has a
more obvious manifestation in the factor visualization map. The best-fitting function of the relationship between
mantle length and morphological parameters is the linear function. There are significant differences between females
and males in the relationship between mantle length and morphological parameters. The research results can provide
more basic data for the fishery biology of Uroteuthis chinensis and more understanding about the composition and
changes of the resource population for the sustainable use and scientific management of the stocks.

Key words: marine biology; Uroteuthis chinensis; morphology; curve-fitting; Principal Component Analysis
(PCA) ; Shantou -Taiwan Strait Bank fishing ground

DOI. 10.3969/]. ISSN. 2095-4972.2020. 04. 000

WAEGRE K )





