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1.1 #HARREFEMETE

B &R ek AN 2016411
1H—3H30H, 20174E1H9H —3H29H, W&
MR 15°18'N~18°28'N . 111°15’E~115°31'E,
LS PG Ao R R0l 2 B i R P v B
PLAH IS O I RE A 15~20)2 , & > 9 5 7 1a] k5%
EREAR2 16202, SRR UG 12 7] 5L =

i & A A A e A Ry VR AR = A
b2 ) BT T B KT O B R i B = 72057 F
“PL 720687, PMEA A MR, S K33 m,
R5E6.2 m, Emi430t, EHLIIFR237 kW, EIHL
1163 kW, EHHLIH200 kW, ik
9 kn,

1.2 ®HxRFZE

H 4RI E 55 90 5 R 5 5 IR AR
TR, I XML AR Yy 2E AT I e, I AR
{4 i+ (mantle length, ML), &8 & (body weight,
BW), JEXMPENN . PR SCGAEE . B . B A
YT HOA S o I o B b, A
21 mm; 3R E M RS, KR
1 go PERBCAE RN 70 Z S R 20 M A 4
HIbRAEY, BB YR SR E",

wl Ay 2Esim e, A FRERE AN
PRI . T, TR 95% L BRI Y
1.5 mLES.CAE Y, DU . 0 PR A2 HoA 4K
JIEE AN 2R 180 ) A ALY o

FaorHBEMNE  EBAHAHTE
BATIR . el HA N i )T Nikon ZOOM645S
R BB B x0.8. x1, x2, x3, x4, x5f%,
HEix10, x50f%) T, RAHCCDIIE, 4R )5 FH
YR -MV 1.0 {5 PRG54 ) H A7 %8 5 2 8
HEATIN o o WA, E S U AKCE A A T
[ B, SRS X B B K (total statolith length,
TSL), # K5 (maximum width, MW), ¥l X
£ (ventral dorsal dome length, DLL), 1ilj X K:(lateral
dome length, LDL), WJfll] X 4 (rostrum lateral dome
length, RLL), WJ[X 4 (rostrum length, RL), WJ[X 5%
(rostrum width, RW), 32 [X { (wing length, WL)#ll
X F& (wing width, WW)9ME 25 2 $ itk 47 )
(B Fl—HAmsefmmaE2mk, 505 H24 A4
B S AT, Y20 i 45 R AR 25 N 1 5%,
BCEATRy P (E, A0 SR I, 6 45 ARG
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Fig.1 Scheme of morphometric measurements of

statolith of S. oualaniensis

A. total statolith length,TSL; B. rostrum length, RL; C. rostrum width,
RW; D. ventral dorsal dome length, DLL; E. rostrum lateral dome
length, RLL; F. lateral dome length, LDL; G. wing length, WL; H. wing
width, WW; 1. maximum width, MW
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Fig.2 Scheme of each dome of statolith and
grinding plane of S. oualaniensis
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JESH
(2) FI I B J7 22 53 A0 A (6] 3E A4 0 AN (] 44 531 1]
MAMESECS B . K Z ¢ R 2 B F1E
WEMEZE S
(3) 73 il R H e it AR OB AY | 45 B2 KB
B RRBUE KRB XTECREL . LogisticA K
T3 AU T U 0 I A R A R AR
P
L =a+bt
TREOTE
L =ae”
T RBOTRE
L =ar®
X B PR AT R
L =alnt+Db
Logistic/l: < 75 2 :
L
" 1+ exp[—k(1; — fo)]
X, L KESH(um); £ HiR(d), a. b, kN
HE 1AL = ORT YIS Hi s Lo oAb
(4) 2R FH B KSR A TR T A 4 S 4001

L,

N
~ 1
L(L|Loo,k tg,0%) = || —
( | 0 0 ) EU\/E
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[, o iR ZETUTr 2", HATR A BOE N Sk
FEACE B 155%™ s LA HE X IAR G . f
RAIR I H SRR EUR AR SRR, A RSEE
Excel 201674 H A1) ALK A 4005 3R 4%

(5) . H(Akaike’s information criterion,
AIC)HEAT A KA LA 1,

AIC=-2InL (py,...,p,,0°) +2m

Kb, Lpys ..., po) WA BE RS 1Y 5 R ABLAR
H, o’ AERISEN B KSR THE, mA iy
FRHE S BB FES AR EERI T, B i
/INATCHH A A5 R Ay f5 3 AR B

F oAt KREOLEH S 55 >R FH Ik B AR X
H: | IR GR (instantaneous relative growth rate,
%/d) 1 45 X A K K AGR (absolute growth rate,
um/d)R BT S G Hoa A K, R R

IR, — InR
IRGR (%/d) = 222~ 21 100%
th—1
R,—R
AGR (um/d) = —>2——1
) — 1
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& RIE MW, RS KR s, 5T
A RS EL(KI3-b,0); T X RIAM A X AR R S HE
YIS L), Biist, WIS TAKL
ML HC(KI3-d) o AT, MG B X 3 %%
RO Em AR, seEm U RN X3
X%k, BN msERss, wEhEEY,
R A A6 4 S0 %) T B RN 0 €5 ) W I, AT DO R A
H AWM A3 KB, 4008 52O X
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Fig. 3 Statolith microstructure of S. oualaniensis
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T 2250 £ W, TSL(F=0.239, P=0.625>
0.05). MW(F=0.067, P=0.796>0.05), LDL(F=
0.306, P=0.581>0.05)FIWL(F=0.217, P=0.642>
0.05)5 H i i A K OC R A AAAEE DI ] 22 57, T
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Ak, @ HEUEG . BERRIER NI X ALC
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eIl G R PR R R
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Tab.1 Loadings contribution rate of four principal

AVERSEEESEREAIMESESH

components for 9 morphometric parameters of

S. oualaniensis in the Xisha Islands waters

FESr  principal component

KA

variables of statolith length 1 2 3 4
HAHEK TSL 0.955  0.021 —0.048 —0.111
HAWE MW 0914  0.135 —0.089  0.129
YIX& RL 0.616 0213  0.711 —0.178
WX % RW 0.491 —0.668 0.346  0.401
HMXK DLL 0.836  0.018 —0.170  0.239
EMIX K RLL 0.875 —0.062 -0.012 —0.251
XK LDL 0.878 —0.127 -0.321 —0.005
HXEK WL 0913 —0.081 -0.071 —0.185
RX%E WW 0320  0.869 0.057 0.293
TR /% 61.527 14364 8.623 5.121
contribution rate
R/ % 61.527 75.890 84.513 89.634
cumulative contribution rate

=2

Kl 4-a)

MW =25.64Age""™* (R*=0.6124, n=513, [Kl4-a)

LDL = 30.182Age™**"* (R*=0.593 8, n=513,
[l 4-b)

W L =37.248Age"**° (R*=0.659 2, n=513,
[l4-b)

2.6 SMEBESSHERKBXF

5 2%, TSL(F=0.378, P=0.139>
0.05). MW(F=0.128, P=0.097>0.05), LDL(F=
0.637, P=0.294>0.05)FIWL(F=0.238, P=0.307>
0.05)5 A 1y A K 5 R S AN A7 A 4 i) ] Sk 35 2
S, PR HEAEAS B I FSE TSL. MW, LDL
MWL K AR R, By BREE . &K
ISR L S AICHY L #5(3£3), 15 2ITSL. MW,
LDLFI WL A K ¥ 3 G X 250 R 8 320K -

TSL = 462.09In(ML)—1 200.6 (R>=0.710 6,
n=513, Kl5-a)

MW = 271.09In(ML)-736.23 (R’ = 0.673 9,
n=513, [#5-a)

LDL = 279.13In(ML)-728.88 (R*=0.612 1,

ALTEREHSEMEAFESHEKRENSHSAICELER

Tab.2 Comparison of parameters and AIC for TSL MW,LAL and WL growth models of

S. oualaniensis in the Xisha Islands waters

B model Lo, a b AIC R
HAEMK TSL 2t linear 3.603 570.193 2872279 0.699
T power 117.285 0.449 2 844.883 0.716
8% exponential 674.673 0.003 2895.181 0.676
X logarithm 462.055 —1200.476 2 851.956 0.718
B logistic 6325.712 0.0 065 803.627 2937.127 0.691
BAREE MW Z&M  linear 2.148 298.790 2 586.100 0.709
WAL power 55.921 0.481 2574.488 0.720
R0 exponential 364.057 0.004 2605.657 0.690
X logarithm 274.083 -750.251 2574.512 0.720
M logistic 6357.781 0.0 049 697.132 2637.813 0.673
X LDL &M linear 2.197 338.332 2 681.062 0.612
WAL power 68.310 0.456 2 674.260 0.620
F8%0  exponential 401.552 0.003 2693.701 0.596
X logarithm 279.118 —728.823 2 676.449 0.617
M logistic 6209.814 0.0 056 821.917 2680.372 0.608
HXEK WL 2tk linear 3.017 487.351 2890.576 0.628
WA power 101.967 0.444 2 883.248 0.636
$8%0  exponential 572.174 0.003 2902.219 0.613
X% logarithm 384.093 —981.846 2 884.402 0.635
BB logistic 6231.708 0.0 053 688.942 2901.138 0.618
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Fig. 4 Relationship between morphometric parameters of statolith and days of age for S. oualaniensis

®3 APHBEIESHEARTESHSRAKNEKERNSHSAICHEILE
Tab.3 Comparison of parameters and AIC for TSL, MW, LDL and WL growth models of

S. oualaniensis in the Xisha Islands waters

PR model Ly a b AIC R
HHEK TSL 1k linear 2.525 475.704 2893.193 0.678
B power 56.441 0.539 2 884.299 0.688
A3 exponential 591.155 0.002 2944.715 0.620
Xt # logarithm 559.934 —1980.767 2 878.984 0.693
W logistic 6183.518 0.0 059 593.871 2 892.657 0.684
RREE MW £ linear 1.461 251.788 2 635.744 0.659
FERH power 25.640 0.576 2 630.403 0.665
A3 exponential 333.940 0.002 2647.117 0.646
Xt # logarithm 323.678 -1167.861 2 626.040 0.669
WM logistic 5832.627 0.0 059 739.139 2681.327 0.657
XK LDL 2tk linear 1.539 280.513 2687.214 0.716
FERH power 32.398 0.548 2683.312 0.720
A3 exponential 364.357 0.002 2695.268 0.709
Xt # logarithm 339.498 —1207.040 2 682.384 0.721
B Logistic 7 600.875 0.0 035 683.328 2702.075 0.688
XK WL 2tk linear 2.227 384.129 2 853.900 0.669
FERH power 42.664 0.561 2 845.683 0.678
A3 exponential 509.652 0.002 2867.639 0.654
%t # logarithm 494.840 —1787.545 2839.512 0.684
T logistic 7 631.692 0.0 061 808.273 2910.083 0.588
n=513, [&l5-b) 2.7 HKE
W L = 388.42In(ML)~1 002 (R* = 0.607 1, WFFc W], TSL. MWHILDL 4 x4 K %
n=513, [&5-b) YIRE A H 8 ) 35 I 52 805 3 ) a2 1 8
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Fig. 5 Relationship between morphometric parameters of statolith and mantle length for S. oualaniensis
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Fig. 6 Relationships between growth rate of statolith length and days of age for S. oualaniensis
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KAk R 2R B A 5 R B R AT 8 H AR
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g
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PEREOPIAR . AR BREHARESHESH
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2 W SO EH A MBI SMA NERRE, R
Jo S A TR R 4 R AL AR AR BT

33 HKFE

19 A B TSL . MW AT LDLAY 4 X Fl4H
XA R B 03w 2 BAE . )5
W IR, YITE181~210 A4y WA B IE(E , 7E
240~270 dff A B | TF, SRIG RSN, X5
VG T R PG A o S A i 22 £ VR ) v 2K 2t
AP AR RARAL AR R, B TE AR a3 H A
AR R, WA H I 030 KRR
L%, AR BB Bk B, L1811~
210 dFJ BES2 [ P 1 55 1 Ik LA B Be . WLHY
o NF FAH X AR R B BE A H 8 0% 35 i s 2D
HAE150 dor 5k B WEAE , X AT fig 5 A 7] A= 1w By
HEIXH S REREEA N, sk R RH A4
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Chinese). the Mexican Pacific obtained from geometric
[27] Mariana D S 1, César A, Salinas Z, et al. Description of morphometrics as a tool for identification at the species
the statolith shape of two sympatric ommastrephids in level[J]. Marine Biodiversity, 2018, 48: 1667-1671.

Statolith microstructure and growth characteristics of Sthenoeuthis
oualaniensis in the Xisha Islands waters of the South China Sea
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Abstract: Statolith is one of the most important tissues of the Cephalopods which was usually used in the study of
age and growth, population structure and life history and so on. Based on the 513 samples of Sthenoeuthis
oualaniensis collected by Chinese falling-net fishery from January to March of 2016 and 2017 in the Xisha Islands
waters of the South China Sea, the microstructure and growth characteristics of the statolith were studied. The
result of principal component analysis of nine morphologic indices indicated that the total statolith length (TSL),
maximum width (MW), lateral dome length (LDL) and wing length (WL) could be used to describe the length
growth features of statolith of S. oualaniensis. The analysis of variance (AVOVA) indicated that there was
no significant difference in the relationship between the morphologic length and the age as well as the
mantle length (ML) between sexes, the relationships between all of the morphologic length (TSL,
MW, LDL and WL) and age were best described by the power functions, and logarithm functions were
best to describe the relationship between morphologic length and ML by the Akaike’s information
criterion (AIC). Both the absolute growth rate (AGR) and instantaneous relative growth rate (IRGR)
of all morphologic length except WL tended to be high at young stages, and then decreased with the
age increasing until the age from 180 to 210 d, and then decreased after the age of 210 d. It seemed
that the age 180-210 d was the growth inflection point of the statolith of S. oualaniensis.

Key words: Sthenoeuthis oualaniensis; statolith microstructure; statolith growth; growth rate; the Xisha Islands
waters; South China Sea
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