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651 AR AR T AT R 2 L P B
KRR R BTEOC&R, ST M BB A K
(Lso) fi%

H RIS (Oratosquilla oratoria) & 3% [ W i i
W EE B A R 2, RE TS
(Arthropoda) %X F 44 (Malacostraca) 1 /& H (Stoma-
topoda) BRI} (Squillidae) FEFEGJE (Oratosquilla).
ERRETE, EL0M T 5~60 m KK, &
FKAFWE AT A 4 W81, fFFERMT, FERRG 1 8% Ray
BN BFHRERLL 2 R 3 AR 321,
FEIAN 5 AR5 8 HH1M, ARk, RER
AW AN A ey SR A O N VR =5 T 4/
I IE TH G T A e 7, A AR R A ks
AR b gt A PR SR AR, AR S 0 3 ok A N7
il 4 B A - Bt 2 O R A T IR L A R Al
B, DR DR IEA Y AR R, L B
VEIPAL . FF Rk B N T B S AL R Sl

1 MRS ITE

1.1 HEXRIE

SEU6 FH RIS SR 2018 4F 4—8 H % H 168
TS B U 6 P e sl 5% 5B 2 A A R SRR S . T
B EHLII R 176 kW, FEBE{; 64 t, P14 5k
2.5kn, HERIBTE 1 he FF SRR T2 52
B, MRS TSR K . Kubo K &
JE SR AR T, KRS E] 0.01 em, &
Btk $] 0.01 g,
1.2 #MiRGE

S3VEEST FURIE S A EME L HEPE R IR A
JiTf 5 & Huxley’s 48 1 7 BREOC R BRI 5l
it /MBI R AT S E R T, N T
BAE 5 0 2 MR S B B 0 AR v X B e R Y
T2, o o 3% 25 7 Oy B AR ER 25 °F- O 1R i 2k
REOE R ETHRKAAR R FRECCRS R, &
il o 5k 22 B AR B A0 AT . R RRBOC R L PR
BRIESURI LE Bl 3% 25 A X

W =aL®

L(y,5) =w(0)-P’
Wabs — Wpre

W pre
L, whRFE (g), LIEEK (cm), ahAK
FUEHF, bRFHAERRE, L (v, ) WK R,

https://www.china-fishery.cn

P. =
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PR T 5C o [RTRE G b il 3k 22 e AUk
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221 Lu Bl sk 2= B IS B o A . P B OG R K
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SW:[1+Anuﬁqu”
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Sl Ry B — B R — B R OE R U A K AR R
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B B AR A T O R AR R SR
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FEA R —2F, TR AR B RS
A, EE 30K, 30 ANTHE AR HELEE R
SRR R . SE AR FTAE L% GRG 21,
flh St AR AR B R A R w (0) L 1, B
AR T I BRI 1, AR MK SCLAY W1 8 {E
FEF LA 8% 22 BE R 19 0 A B W, G AR R T
AR R K SCLI P IR WAE A FE W 24U (a1, aa.
by by, S,. T FISCL) A 4E 5,

Aty A A o B 6 R P 1) 25 S b S P
M FRS, rA 28000 46 B RTECE 2 B i R
3.6.2 #AFTE

2 4R

2018 4 4—8 H 3% 1 1 1) 1 V5 PR I 46 X R
FE Y ORI A S it 648 B, HiP i 379
HEPE 269 2 . KK 4.02~14.06 cm, 1A i & 0.86~
42.79 g; Hoh A K 4.02~13.89 em, A i &
0.86~35.85 g; MEPEIRK 4.18~14.06 cm, A Jii i
1.63~42.79 g,
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0.982), %wmr b Ie HEPE, YR R K
(F Do & FRE, HERBEARR R BT 55 RO
%ﬁﬂﬁ%ﬁﬁ%@%i%%ﬁdEQM%>
0.05), Lulzk2= & (K 1) b s, Hepilsk s
SIS ST 1 B, DB AR AR B R
AMERK AR R, BRI ik 22 o A ks Uik

ﬁmm%ﬁ%¢%,@§wﬁ$%%wmmt
L5k 22 DA AE o 3, AR KT 10.00 emii,
Bk 22 UIEAE R 2, PR G AR R (R 4 1 Eﬁ
10.00 cm.,

i FH P B AR & T IR A K A R S &R
AP E ZE R B8N (R > 0.985), i HL L i 5% 2

#1 ET Huxley’s RABRBH O EK-FREXR

Tab.1 Descriptive statistics and length—weight relationships for O. oratoria based on Huxley’s traditional model
M BH ZHa 95%EGEXNE  ZHb 95%EfHX EL 5% 22 7T A YUE R EL
a b a CL95% b CL95% proportional residuals sum of squares R
JMA total 0.0174 2.9258 0.0172~0.0175 2.9216~2.9299 6.7415 0.9844
HEtE  female 0.0172 2.9274 0.0170~0.0174 2.9220~2.9328 4.0975 0.9853
HEYE male 0.0180 29123 0.0178~0.0182 2.9059~2.9187 2.6114 0.9829
o o
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K /em
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(©

E1 ET Huxley’s (85 B R BHILLFIFRE

() MAAFEA, (b) BEVEREA, (c) HEVEREA

Fig.1 Proportional residuals for O. oratoria based on Huxley’s traditional model

() total sample, (b) female sample, (c) male sample
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S5 AT BN (3R 2),  HO R 2 AE 20 B 2
W o3 A 5] (B 2)0 48 F ARG, MfEBfE 17 JF i
PR A o 1 P B KOG RAETER 35 25 5% (P = 6.01 %
10°<0.01), 5T W B OC R BRG] A LK
WEME I 1) B 8 ARG (BRI ME ARG, Lsg)
235149 10,99, 11.01 F1 10.85 cm, gk K KT

B JE/NT ARG, R 52 67 0 S i A
B R R R THAZ A, S8 b, (HIBAR KA
THARARIT B S AE RSB b, /D

AR A A A (Lso) 2 73 5 s BEAT P 7of
PRI B i AT /Y L9 5% 22 23 A O SE 3T
XFF A BEPERIMEYERE A, TEIR R R T

x2 ETABEXAMOHEK-FREXR

Tab.2 Descriptive statistics and length—weight relationships for O. oratoria based on polyphasic model

ELfg 5k 72 -5

P g P P R . ; ) o 2k
/aiﬂl /béﬂ /aiﬂl bivﬂl %}ET]EK ??I;ﬂéﬁ/cm proportional residuals {kﬂi?ﬁ
! ! 2 2 x sum of squares
MK total  0.0202+0.0030 2.8474+0.0730 0.0461+0.0224 2.5440+0.1996 6.3690+4.8031 10.99+0.3875 6.5299 0.9856
Wi femal  0.0194+0.0038 2.8647+0.0997 0.0705+0.1503 2.3706+0.5804 11.7260+5.1606 11.01+0.653 1 3.9491 0.9872
HEME male  0.0242+0.0061 2.7617+0.0775 0.0272+0.0132 2.7608+0.1789 2.3501+0.2563 10.85+0.6226 2.4675 0.9847
0.6 F 06
o
04 |, o
= P 04 + o
< <
§ 0.2 ,a
B 83
& = 0 N =
= E = £
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1) Q TR ?
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£ 04t ° = ° o °oe
g, R a
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04 | °
o
[72]
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S
wn
N
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lS\«— g 70.2 o ° ° o ° %o
ﬂ E ¢ 3 °
2.
S —04 -
a,
-0.6 | R
1 1 1 1 1 1
4.00 6.00 8.00 10.00 12.00 14.00
RK/em
standard length
(©)

2 ETABRRFK-FREXRNLLHIZRE
(a) SAREAS, (b) HETEREAS, () MEVEREA
Fig. 2 Proportional residuals for O. oratoria based on polyphasic model
(a) total sample, (b) female sample, (c) male sample
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U LA ORI 2 /N T 0 U LA K 9
EfA, ST P BGUA R - T 5 R A3 Y L i3k
2200, YT Huxley’s 1440 T B AR K 1405

R 5k 2 0 A ORI A (BB 3), #E
BA & T 50% Y LL sk 2 e b, AR
T 50% FY EL1515% 22 B b,

®3 ETAMEK-FREXRNLEGHIRENDH ST

Tab. 3 Statistics of proportional residuals for two kinds of length-weight relationships

Kubo KA KT U il s
Kubo-BL < Ly,

Kubo K K T A&
Kubo-BL > Ly,

HR-ARERR A
length-weight relationship sample LR ZERTO%  LBEERRT0%  BEEAT0%  HRERKT0%
P,>0 P, <0 P.>0 P.<0
Huxley’sf& 4t 7 iR 4L K total 41.43 58.57 60.47 39.53
Huxley’s traditional model ,
MEPE  femal 40.65 59.35 53.62 46.38
HEPE  male 4498 55.02 68.33 31.67
2SN SN =S BAE total 43.74 56.26 52.71 47.29
polyphasic model
HEPE  femal 41.94 58.06 46.38 53.62
HEPE  male 46.89 53.11 53.33 46.67
3 Wie SR S 1) B A9 5% 25 A 25 200 J3E £ R 0 £ A D A

PR AR TR O AR AT e BT AR /Y
FE T H, AT LU A S A K e pR R R
P IF 12 T T Ol B IR AR ) A R AR
FETIZKRFRA, AT LT A B A5
TARRA KIS, A B T R A K
FEFE S AR P R RE P BC AR B AT IR A
SRz, AFS L, IR RS R,
EF 145 i BE B AR A2 TR A R — A AE R, T
e PRSI - o Ok AT v B S A I AR KK
fEE AR, B A B IR A9 T 0 R A A
X A RIS AFAE SR BRT 2 A BFTER h, AEA IR
PEAT A SR A S, A SR A T R S T A Y
AR, 2 S O R A SR L Y R
PiB AR R R BT T A~ R
Logistic pRELIE 2 H W7 I 7 (S,,) $5 2 4257 9 1%
o BRI R S R AT, BERE TS
()% PR R I - B S R b B A ik ), S
JER] T TR RAR R T i R rp e A KA B Y
FEAE, WO O BT A ) B A MR i i G
F, R TR SR s O T i AR R
SEg o B R R AT SR A -
KEMA, RE RO L 5% 22 F 5 fB 8cdL 4t
T PRABE UG B SR A BTk . 34k, BEAT IR
KA S R AT, AR AR R 53, )
PO B 25 IO T2 RSP0 90 A 7 L1 5% 2 % %)
BELLPIM, 7 Lo i 5% 22 52 B LR HC AU A Aeg A2 20
A F8 U0 8 FH A ARE B A B 58 2 AT X A 5 0 19
g, AT, BT PB AU A TR R

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

B T G R RO AR R A B 0 2 SR T B
(& 3)o Wk, MBI - B T 18
AW F B R NGETT 2 O, B BAL G
PRI Y BT 5% R A 1 Ml ) A - T S R

il BT AE W A AR B 2 PR A 1 AR 52
el AFAERY , (EAR 22 I i phy Tk Rl 2 i) 22 AR
ZINTIT B 9K A 85 45 DR 3 0 8 ) 2 W 1 T 95 w4
o Y TS A R JR 7 sk AR X i AR AR I
50 e 3 AT AT 2 BB A AT BE 3 UL A 2K
R EABTE R, PIBGUAR R R B SC R
A AN DOE 0 TR LG RO, 2N T a7
EiEAIREN v st 7/Ey FP S PSP R il o S )
Oy FPER Y L PRSI A ] 3 AN B B,
AT AR B B e R R 25 5 . o,
PR BRI A AR K B B R B B, AR
A Z R BRI B BEARIERPY, K
AR NS, IR IR T R TR PR
Yolse, fedbrhmR ek m M, DLARIEA 58 P11
ISR 2L, DT 4 s A e 1) B4 RE ) A 71K
JRE A B B R BRI K W] 2 . Bervian 45
UESE B 9 A KA A S0 R Pk A R A SR
I WY o A X B0 2 A 2 R ol TR IR g
3 e A OR3P B U R R TR G &R o
AR IR 5 B R R U S A K R BN T3 —
BBl BB AE AT P A A, T LA B
DO, U P A A AT R R ],
THEARKNRERBD, EZHERGITBCATE
TGS, X LT B AR R - B R O AR

https://www.china-fishery.cn


https://www.china-fishery.cn

212 KopE OE R 46 45

FUTFOI 1A 4] U P AR B AL T 1y LA

IR AR 2 b 5% U5 R A EE 22 () 28K
Z—, WHNFERFEAXED, b Tz
XA A AMA, 4 R ZHE 2k R /MK,
BRI E BNZAE RS, 1T & A M R A, 9 Fif
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Establishing length-weight relationship and predicting size at first
maturity of Oratosquilla oratoria based on polyphasic model
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Abstract: The size at first maturity was one of the most important biological characteristics for fishery population.
In order to know the size at first maturity of mantis shrimp (Oratosquilla oratoria), Huxley’s traditional model
and polyphsic model were established for mantis shrimp collected from fishery independent surveys by trawl
net in Bohai Bay from Apr. to Aug. 2018, and the size at first maturity was estimated. Our analyses showed
that the polyphasic model was more suitable for fitting the length—weight relationship for mantis shrimp.
According to Huxley’s traditional model, there were two independent spot clusters for the proportional resid-
uals, which characterized two length—weight relationship groups. According to the polyphsic growth model,
the sizes at first maturity were estimated as 10.99 cm, 11.01 cm and 10.85 cm for total, female and male
mantis shrimp, respectively. These data suggest that a change in growth pattern could be related to a change in
energy allocation related to the reproductive activities. When mantis shrimp, especially female, were in the
period of maturity, more energy was allocated for sexual maturation, and perhaps decreased energy for
somatic growth.
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