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Abstract

In order to understand the development status of Oratosquilla oratoria in Bohai Bay, based on the
bottom trawl survey data of the Bohai Bay from 2018 to 2021, the growth, death, and fishery devel-
opment and utilization status of mantis shrimp were studied using electronic body length frequency
analysis, catch curve based on body length conversion, Pauly empirical formula, etc. The results
showed that the asymptotic length and K of Von Bertalanffy Growth Function for Oratosquilla ora-
toria in the Bohai Bay were 19.68 cm and 0.38/year, respectively. The total mortality coefficient,
natural mortality coefficient, and fishing mortality coefficient were 2.13/year, 0.7 /year, and
1.35/year, respectively. The current development rate was 0.63. The study showed that Oratos-
quilla oratoria in Bohai Bay had exceeded the optimal development level (0.5). It is recommended
to reduce fishing pressure and increase the length of the fishing. Up to 11.75 cm of body length to
ensure the sustainable use of resources.
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1. 5|18

1 KR 5 (Oratosquilla oratoria) R J& 75 5 2% ] (Arthtopoda), %K F 4 (Malacostraca), & H (Stoma-
topoda), WFHhEH Squilidae), HEFELJE(Oratoaquilla) [1], NIENIF FEZOK =L 508, Tz 04 TRER
R RATIEIE2], ZRE TR I ACE A SRR, NIRIE i B S Rz —[3]. i
ok, BEERIGFELSATTENV R, CORSEETE R i L R SR T . R B ST R
B, H 2018 £ 2021 4 A (& DOl it 4 [EAE R4l 277 5 U0 2530 22 5, RIRAEEETHEY, Hhiis
1R et R o A 455 B 1) 45% LA b, A T TR ik B O I B P R & (4] [5].

HT, ARG R0 AR R T AN A . SRS BERAE . FREEURAANTERS
FRIASEJTIHI[2]-[11], RTAEK FETTEE B HES) ) F 2 BT SN B = o LR A 0 L 2R
I TR s R A 2 S RO T (3], ARBNIRE AR 52 N RIS B 520 5 25 1)~ PR3, TRl A 1)
VSO BER ARG B = KRG 7t . WS EAER AR AP T L 3T BT AL SR A B
PR R EEEAE N . 2 R, A A G R R R I v SR A R R A R E IR R
DRSS, MRl LB oy v i s B R M R 2 —, b Z7e o AR LA SR & B A, B
TR BT VR IR AT R EE R R o ARHIT 50 S HL AR AT 38 7 A R K e o 1) e 3R it 26 D R 55 77 5 Beverton-
Holt B ARG B S5 &, 76 fh BT TR i AR K ABE T S B[R], ek B2 500 AR EAT 4047
e 1 e Y B R PR R VT A 5 BRI AR AR

2. MMERHE
2.1. BIEKIR
ARATF ST f9 1F  A9)2 BORUR T 2018 8 2021 4 MIG4E 4 L 6 5 11 IR0 I 46 Wl
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SRR (2020 4E 11 A\ 2021 4E 4 AR 6 BRI RFFHATENLINR 176 kw, LT 64t, “F3546E5H
2.5kn, BEMAEMLETE]E9 1h, PE M5 10 m, FERM HRSF 20 mm. FERFERE 0L T 27255 2,
A A5 X TR 3.3~16.2 cm, TR A VA VR ORAT 17 5] SI2 00 28 i o HLAA K A 0 52 25 AR P A R A A T
EREHZE | mm, FRFEREHZE 0.01 g.

2.2. BEESHT

2.2.1. OYMERYEK

3 3 6 SR T TR R A BEAT R K (L, mm) ARSR B (W, @) R RS S e, wHghit
T R AR - AR REIREOCR W= ol FATE . Hd, a 71 b 5 E KGR T AR R E R
B, UIHRBSCERN S E RN, ERSE AR BT o EWRSOR. B, TR — P
b AEY 3 BIR/INKE F R A Wiy 1Rt > wi B AL 1 AR KR AS

Pt LA A7 30 AT S FRARE A, 308 FAAR K ATR B (LFQXT LA T AR K S B B o B PR K AR 4y
HTHE(ELEFAN) [12], X SREASHN LAERE 73 25 5 (A B RO AR K (L) A A R FRF 35 I Z (K 1A T 3R
fifts FIFFTR Lo K {EXFH Pauly $2H I 250 A 21317 B N Z I IS (o) TR AR, AT

In(~¢,)=-0.3922-0.2752In L, ~1.038In K (1)

FIH Snedecor 1 Sturges WA 72 [ 14]THE IR, H LAPIFP 5 245 S0 T (A AF N it T R (1 K
FEA ARG, R AR
#[L1E (Snedecor ) = Range/( Range/SD x 4) ()
#HL7H (Sturges) = Range/(1+3.322x1g N) 3)
{H, Range MK AR, ElEKAEKSHR/AMEKIZEE; SD NEKIRMEZE: N FEmEE

222. FERBSHEE
[f] FiISAT ITH (R KB 45 (g it 358 h 2R B B (Length-converted Catch Curve) [ 1315 AR KA R Fodh K A4E K
B, DS IR R i 4 . 85T “Reset Selections” 1T, MAG SR b T 76 A e Il e K A IS
RN REIEEUE I, HEATIE s . PTG BRI BRI BRI BIE T R, RonA-b=2, AT
In(N/dt)=a+bt “)

b, N ORFEARKH RS EE SEIR RN A, de ANFEARKH T IRAE K BZ A KA EIR
JIr 5 BIEIR], ¢ DA AH R A K 4 Y 4 88 A
X EARIET: REMYE G F S, R B Pauly Frfe i 258 A [15]:
lgM =0.0066—0.27901g L, +0.65431g K +0.46341gT )

A, TR BT K R IR (CC), RIEE I B E s, S EE N 14.27°C.
RAEPIIET R BE T 20T RS BARE T R EAE, REMEIET /), M F=Z-M, Jf
WL E = FIZ X IF R (E)IEAT R

2.2.3. FH#EHIK

BT RBET REU(Z) 0 SR 4 R UREE, A FiSATIH ) “Extrapolate Prob” 16 Ik 4ME
AR AL T AN R AT R OR BN, SIBAENIE M IEA S, efIRE R 2. B e 7R
SR> AR 25% 50%H1 75% T BTt B [ AMARAR K (Los, Lso, Las)s ¥ S = 0.5 B BT B AR K Lso & A
TR (L. R HBOE A K (Lop) [16]8F, S T
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L, =L, x[3/(3+M/K)] (6)

224, PUAFEEBRERS . IRFEROMLE

1 | Beverton 1 Holt $2 H [ 3h & 47 & 15 54 (dynamic pooled model) [17], SUFRHAAI KM FE &= AR,
X AR5 MG AT VAL, SR KA 457 ) 2 T . BRI FiSATIH Y “Beverton & Holt Y/R
Analysis” BEHE ) “ ] 7] B (Knife-edge)” I, N MIK Fl Lo/Lo WA, LA b 78 8 3R & (Y/R)FI
FHXS AN R B AR (BR) ST R B (E)E R R R, I nlidas: 7B R &N T K ZE (Ena)~ AT
FARL AN 7 iR B A BRI AR 10% I Bt B2 ) TF R 2 (Eo.)~ AR AR Bk B R TF R AE MR ) 50%
IR Xof E FR T K 2 (Eos) o SRR IV 11 Mt R X b 70 B 3R (Y R) AORH R b 78 B AR W & (BY/R) ) B A i X

W
U=1-(L,/L,) (7)
m=(1-E)/(M/K)=K/Z ®)
Y'/RzEUM/K{l— SN Al } ©)
I+m 14+2m 1+3m
B/R=(Y'/R)/F (10)

I AR 1y (R B R K B KNI D ) it 2 [ 4R 0%) (18]I A4 i T (FETHARTE
AT 5 LN R PR B IA B B R IN RS (191347 55, Wit —B 34T Von Bertalanffy 42 KI5 FEx%)
HA iR S AR EAT (55, iR @ T A KR S B ikt BARfE SR A T

t, =t,+Inb/K (11)
T, =[ Kty—InM +(bK + M) | /K (12)
3. &R
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3.1. FKFEREXR
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Figure 1. Body length frequency distributions of Oratosquilla oratoria from Bohai Bay for the overall population and by sex

1. #5875 QNS S R AR Rl 5 B ISR 5 7

MR RIS RE A 27255 &, BTt bl oA 0.8 1. MK R A4 5 B Y 43 73N 3.39~16.51 ¢cm0.71~61.84
g: BRI AR H A R BELL 73 9N 9.65~10.35 cm. 5.00~10.00 g, 7375 1 4 NAEAE K 13.16%
1 23.83%. HAMENE L AR K AR R 24150 5N 9.65~10.35ecm. 5.00~10.00 g; HEPELL AR KT
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PR HN: 9.65~10.35 cmy 5.00~10.00 go HIE] 1+ & 2 AT FHEh RS R il R o0 A7 B i T
BSOS A, PREE 0 AT BN W A ZE A0 3 o 38 5 T R RV A AR 1 MK B R ot i 00 1A T 4R 2
AR REA A K - R E SRR NR2=0.966), METEREAR H(R2=0.962), HEMEREA J9(R2=0.969),
EUEAF R REREBOCR(E 3), Hp ok Tl AEKRE b v 2.9615, MEM: Kb 1) Sl A R 505508
2.9625 12,9505, 2 FHAEK,
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Figure 2. Body weight frequency distributions of Oratosquilla oratoria from Bohai Bay for the overall population and by sex
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Figure 3. Length-weight relationships of Oratosquilla oratoria from Bohai Bay for the overall population and by sex

E 3. #hEE OaME SRR ES N R KERREXASH

3.2. £K51E

JE H PR KA S TV (ELEFAN), S8 Tk 25 DU 4 PSR AE I TR IS AR A AR K s, T A B REAR
DM A R A e A A R s P o KA Lo 73 1A 19.68 em 17.46 cm 1 18.05 cm, K {E 43514 0.38. 0.40
A1 0.49. i Pauly 5 A K, RIGMEILAKER 1 70718-0.79. —0.80 F1-0.64.

33. R RABEFELE

AR sk i 235, o Blxd ik eV RHEMEREAR AT IS, IRIEILE 45 RAL R WA 2L
A4, DS R EIE T RECN Z=2.13. Zo=1.61. Z;=2.48. FAFIM Pauly &I AR, REH
SRIET- R B N M=0.78. Mo=0.83. Ms=0.94, nJ3t—PRGFEFEARN F=1.35. E=0.63, MEMEFE
AH)F=0.78. E=049, HEHEFEARR F=1.54. E=0.62,
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3.4. HEFIRRAR

TE I 0T VR 2 AL TR R AR RS ) & R AT AMIEE, AT AR VR R R M 2R (K] 4). HET
BB 2, AT H 15 AR A S DAMERE 7 28 5 I RS IR R S8 Losy Lsos Los (G5 1),
LI PENE S=0.5 I, AR RSB AAR L EPE S HENE DRI T AR K Le 7399028 9.68 em 9.37 cm Al
9.23 cm, LB & A (Lope) 77 328 11.81 em 10.32 cm F1 11.01 cm.
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Figure 4. Fishing selectivity curves of Oratosquilla oratoria from Bohai Bay by sex

B 4. 3875 QAR AL AV FEEIE M B2 (N ALAR S = 0.5 BY B3 RL AV AL 4RBD A FHEIA K L50)

Table 1. Biological reference points, length indices and age indices of Oratosquilla oratoria in Bohai Bay

=1 EEEOIMEEMFSET R RKE . FikiERR

- fhiHAE
MM Female T Male JSFEAR Total

Eoa 0.76 0.66 0.67
Eos 0.38 0.37 0.36
Ermax 0.89 0.80 0.78
Los (cm) 8.63 8.32 8.96
Lso (cm) 9.37 9.23 9.68
L7s (cm) 10.11 10.13 10.41
Lopt (cm) 10.32 11.01 11.81
ty 1.92 1.57 1.99
Te 1.42 1.26 1.54

T3 7] FiSATILRAR X B w78 B v SR 3 A A i N MUK R Lo/Lo IS5, A5 ED IR R AH Xof
BT T R AR SEE LR (] 5) VI AR i A X B b e B R B (YY/R) S A B b e AR
(B/RMIFRF(E)IR A 6)o FEIMATHTIRIE T, SFEA SMERE 73 28 J5 A AR O B4 b 78 B vk
Y'/R 435128 0.0317+ 0.0257 A1 0.0340, SEFRFFRZE E 0514 0.63+ 0.49 F1 0.62, —ZHFEAI A Xt
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Figure S. Relative yield-per-recruit (Y"/R) isopleths of Oratosquilla oratoria from Bohai Bay by sex
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Figure 6. Yield-per-recruit (Y/R) and biomass-per-recruit (B"/R) curves of Oratosquilla oratoria from Bohai Bay

6. BIYEE OITE S R R RES AT REYB A (GIEEITEHHLE E0.1, E0.5, Emax)
4. g
4.1. K - KREXRSH

K - KRR RS H oy b RN FHEAG TS H. b, FRFERT o 02 2R AK
SCEEPRET SR AR IIRMA[20], FEMRBERATEUENT, H oo Bl FEAE KR b FEAFRRIE, ML
TP B M AR 225, R BN BB TR AF AN G B B AN [7) A BRI BT S BUI (18] AHETT
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P& i R A - AR BTSSR, 5 IARUTIEF[S] NG o (EAREL, RIS 7 7 HAHE TR o (65
&, AT AR NS PR A S A AT DN R A G ST 2 1) DR ) a0 b EAHEE T R 22
T 2)0 WERE S )5 DI R A - AR R RS HCL R 25, A AR X i1 1 R ek (1 44
K- RS R AR R .

Table 2. Comparative analysis of growth parameters for Oratosquilla oratoria across different marine areas

2. HIEEOMMEE KSR

‘ ARFMRT REAKRH #Bodk KR SCHR
W1, Sea area
a b Lo (cm) K reference
)37 Bohai Bay 0.0160 2.96 19.68 0.38 ENIS
L1 ZR 3 Offshore waters of Shandong 0.0145 2.88 19.87 0.62 [5]
Wil Zhejiang 0.0156 2.91 — — [21]
T . 0.02069 2.869 — —
K%L ¥ Offshore waters of Dalian 0.01754 2050 B B [22]
— — 18.45 0.72
Korea (Tongyeong) - B 18.38(% 0.82?‘ [24]
— — 15.569 0.069
Japan (Suo-Nada) o o 15.40 0.078 [25]

e =7 RoRARAHIE

4.2. ¥K5%T

EFRVFAE AR T, AERKFIET R PR S P R R . AW 70 i v el A PR A Lo
FIEK RE K 43908 19.68 cm-0.38, B e — k=0.62 < 1, i {5 A 78 AT il & (0¥ TR i Von Bertalanffy
AR TR B A AT EEME23]. i 5 DU R TR AR K S BORATRT G, AR LIl HE S
AR5 |05 [ S8 B IR 24 G S A5 RIC W R 22 5, 5 H AR JE B ME[ 2.5 A5 4 20 MEAE /= 1) Vbt A K 25
BOEME: Lo=1556cm. K=0.06; HitE: Lo=1540cm. K=0.07)ERE K. XFZEFEEZEEART
ISR F AN, ASHITCRAE RS 5 0 A R A e — B 4h B 2 e, S8 T IR AR TR A AN ]
T 5 1 st ) A K R AIAMA KN b4, Hamano T [25]%5 (RF 78 o B R 82 1R 1SRt A A 1k Ko
FEl N 1.89~13.87 cm, /INTASHE 5T A KA F 3D IRV TR ik AR AR () AR K VB ] (3.39~16.51 cm), X tH£%} Von
Bertalanffy A2+ 77 % B0, & 38 e 1 o

FET R EAE N PPk SR ZN A R TR M A% O AR bR 2 —, P RRBET . HARSET:, Fi#istT =
Flte EARIET: R EU(M) 2 B IR B S5 FI N A5 S R 3R s, ASHIE 78 B Pauly £856 4 =k A5 1) g3
CHER S S AR BARIE T R AN 0.78, CAMERENH S0 M 73 938: Mo = 0.83. Mz = 0.94. Fifd MIK 4y
A 2.05 2.09 1 1.93, AT 1.5~2.5 Z[A], RHEBRIC R EME AT EEEEN[18]. #id
R Bk th R A R T R D) N: Zs =2.13. Zo=1.61. Z; =248, A& Y, X 72K
ERT 3 0, FOEAET DAL T N T, BB RIET N E[18]. AHIFFL LA =Fh 53 24077 PR 1S 1)
ZIK fH¥RT 3, FEH DRV VIR (R Rl B 2048 £ 202 B A0 T SCRC . B T R T RS BB T &
B G AR IE T R BN Fo =078 Fo = 1.54, @i 0T D18k (0 Rb B 2 B0 47 1 51
RS oA, R ILMEREN AR TA) () B ARBE T R (M) 2 7 F AN 23, (B3 50 T RAEU(F) A7 AE W] 2 R 1k ) 22
S, WEPEAMAR) FASLONHEMEAMAR 1720 FEOX— 45 R0 R K ] 6E -5 A B 7075 VU 4F 18] B R 82 (1 ) g 1
R A (R RAE AR 0% B S [26 118X FVEREE & 5 ISR FE, R 6+ 7 H MM M dFh
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() AR AR TR, 5 AN U BT R A MERE T LE(0.8 1) AW & o 78 L S R W] i 2 MEME 11 R sl gE N 77 B
S99, HARR AR A IO ST PR T R BT . 2B I BRI, 2 M RS R T T R AU DU L 5L
BET R H T R R K BHIEA RPIR DL A 70, 4> Je Bk T8 e e SR Jo U9 i e 4 A i S B B AR
A AL R DL T S bn A AR IR UESE T AR AL, DUSE A R A PR A 1) B R RO

43. FEFRARR

AT 5 I Ak B AR SR AR B ARERE 73 21 5 IR AR R R (E) 3l N: E w =0.63+ Eo =049, Ez=0.62.
L Gulland B B IBSE R R E = 0.5 27T H, BREEVEREARZL SN, SFEAR REEVEREARA Y O
HH OE R 2, HMEVERE A2 32 BT R M 2 18 ROT R B ARAR ISR, B HE T, hifeys iRt 2k T
TR ERAS o 5 A Dt S (2850 SR T 3 11 oty % 9050 PR T 9 P 7 1 1 ol B 00 0 Ak T i P IR
B, BUTHKE E WEBZE Enao BRHMEVEREARS, YR BT B, STRBFREME, 2400
FEA A T 8 2 @ AR K (Lop) 28 Y/R B RIVIGHE. Wl 5 s, IATHBEIRE S P, AR
BAERPOIRE S M, AT15ECK YIR 5398 YR = 0.0330+ Y/Ro = 0.0319. Y"Rs = 0.0358, XM K
RIHIN 0.63+ 0.49 F10.62, Lo/Lo%3 5174 0.60+ 0.59 1 0.61. 475 mAEHS 1, FEAEAN Az K3 34 F1) 0 1 1)
Tt LA S, I SRS T MR AT R R b AR AR 4 Bk B B R AB BT PR B AE S o A T A T B
TR 5 BG4 RS L G SRS Z HT R, BTN R A B A T R AR K R E . T
FERAARK I E 3 G R 6 RSB R T AR, DU DR 1R K 2 SRk g ik
TE/D—IREVERTIESD, MAFIE RN 78 BE AR SO B 1L 3R it . ASHIE 70 T A B RE A K DAME R 43 20 )5 AR
A FFERE N S AR K2 5 13.03 em. 11.57 em AT 11.93 em; IR FAEK N 11.75 em. 10.27 cm Al 10.94
em. PRI EE[29], ST 9 B AR AR SR A i M 7 Aoty A A L M | A O M AR 43 A 10.99 em
11.01 cm 1 10.85 cmo Z56 Lop (HHATER G 0T, ABE ST UCK RIS DR G ) R KR B R 11.75
cmo HET, WS RS CAL Tid BEHRIRES, SEETHIT R A L& S 3@ 4 4K B8 g A1 T s
R gl Al (0 W VR 2 0 5 A BRI 25 RE 31 1 R st L o B B e B B O R, BN &
MR EFHES, G BB, BUCE MR R R, IR R, BRI RS
(4 FE 1 5 R SEIL AL A R B SR AR, DISRHCE 2T S8y . FR, NZRE % g5l i
RIRNEZPFHRZ, B0 SC IR A 3R R b, IR1S B KA & 5 3

e HE

DR TR AN B R B8 JR) R A T e AR W) B s R 47 A BT H (ML2020-HP-F059), RiE TR
B ENE I ZR KI5 H (202410061157).

SRk

[1] Schram, F.R. (2010) Checklist of Marine Biota of China Seas. Journal of Crustacean Biology, 30, 339.
https://doi.org/10.1651/09-3228.1

(2] EEAEA, HWEED, EEEE. T ST VIR A S Ak B SRR TT(I). o B E R A AR (E SRR R, 2009,
39(S1): 326-332.

3] HBKEFL, 5RER, HARM, 5 T REEREA S VAR P HEE 0 L AR DR A K S R KR,
2019, 26(4): 756-764.

(4] KT, RRME. A [RITE G DRSO P 2 0 A St 2G5 (0], il RR R, 2020, 41(6): 82-91.

[5]1 XB&3L, SKELR, XUMREE, &5 (L ARITHE R B Ay fh 78 B sk P AN (0] K™ 24k, 2020, 44(2): 213-221.

[6] ARIESE, SKESE, FKIR. AU B H A Mg 11 A h 55 5 85 R 23 AT B A A S ) 2R AR 0], b B K R
2%, 2024, 31(11): 1306-1315.

DOI: 10.12677/0jfr.2025.122013 129 K= FT


https://doi.org/10.12677/ojfr.2025.122013
https://doi.org/10.1651/09-3228.1

ElETiR 2

[7]

(8]

(9]

[10]

[11]
[12]

[13]
[14]
[15]

[16]
[17]

[18]
[19]
[20]
(21]
[22]
[23]
[24]

[25]

[26]
[27]
[28]
[29]

Kodama, K., Yamakawa, T., Shimizu, T. and Aoki, I. (2005) Age Estimation of the Wild Population of Japanese Mantis
Shrimp Oratosquilla oratoria (Crustacea: Stomatopoda) in Tokyo Bay, Japan, Using Lipofuscin as an Age Marker.
Fisheries Science, 71, 141-150. https://doi.org/10.1111/j.1444-2906.2005.00941.x

Kodama, K., Shimizu, T., Yamakawa, T. and Aoki, I. (2006) Changes in Reproductive Patterns in Relation to Decline
in Stock Abundance of the Japanese Mantis Shrimp Oratosquilla oratoria in Tokyo Bay. Fisheries Science, 72, 568-577.
https://doi.org/10.1111/].1444-2906.2006.01185.x

Kodama, K., Shimizu, T., Yamakawa, T. and Aoki, 1. (2004) Reproductive Biology of the Female Japanese Mantis
Shrimp Oratosquilla oratoria (Stomatopoda) in Relation to Changes in the Seasonal Pattern of Larval Occurrence in
Tokyo Bay, Japan. Fisheries Science, 70, 734-745. https://doi.org/10.1111/j.1444-2906.2004.00866.x

X, R, R, A5 FET ORI U A AR iR R AR ) AR AT TE ()], VLB T, 2024, 46(2):
181-189.
PRI, JRIRIE, B, S5 TR ARTE RO, T T R R ) OO R[] KRR, 2024, 43(2):
225-233.

Pauly, D., David, N. and Elefan 1. (1981) A BASIC Program for the Objective Extraction of Growth Parameters from
Length-Frequency Data. Reports on Marine Research, 28, 205-211.

Pauly, D. (1990) Length-Converted Catch Curves and the Seasonal Growth of Fishes. Fishbyte, 8, 24-29.
MRS, ZRKkdR, BRAVE, 2. SRR KR A LRI T[], A KR, 2008(4): 659-666.

Pauly, D. (1980) On the Interrelationships between Natural Mortality, Growth Parameters, and Mean Environmental
Temperature in 175 Fish Stocks. ICES Journal of Marine Science, 39, 175-192. https://doi.org/10.1093/icesjms/39.2.175

Beverton, R.J.H. (1992) Patterns of Reproductive Strategy Parameters in Some Marine Teleost Fishes. Journal of Fish
Biology, 41, 137-160. https://doi.org/10.1111/7.1095-8649.1992.tb03875.x

Beverton, R.J.H. and Holt, S.J. (1993) Fishing Mortality and Effort. In: On the Dynamics of Exploited Fish Populations,
Springer, 75-96. https://doi.org/10.1007/978-94-011-2106-4_8

BRI I RIEEEM]. Jbat: P ERL AR, 1995.

JET. R A KA IE ARG TR I AL []. AR 2244, 1986(3): 5-9+13.

Hart, P. and Pitcher, T.J. (1983) Fisheries Ecology. Springer Science & Business Media.

TR, RE5 R, W0, . DR AEY 2R ARHE]. WTKP= 2288 244k, 1996(1): 60-62.

MWRG, X, fRiE, & KETE DIPTSR T[I]. RIEK2ER 2K, 2008, 23(3): 215-217.
TSR, KRS, AKERIEFM]. dbE: S EREEE AR R, 1990: 244-308.

Kim, S., Kim, H., Bae, H., Kim, H. and Oh, C. (2017) Growth and Reproduction of the Japanese Mantis Shrimp, Ora-
tosquilla oratoria (de Haan 1844) in the Coastal Area of Tongyeong, Korea. Ocean Science Journal, 52,257-265.
https://doi.org/10.1007/s12601-017-0027-2

Hamano, T. and Morrissy, N.M. (1992) Growth of Oratosquilla oratoria (de Haan, 1844) (Stomatopoda) in the Sea of
Suo-Nada, Japan. Crustaceana, 63, 263-276. https://doi.org/10.1163/156854092x00415

X, ZHES. PR AEYSM]. dbat: o ERO H AR, 2023: 12-25.
Gulland, J.A. (1983) Fish Stock Assessment: A Manual of Basic Methods. Wiley, 87-125.
ARAEGE, XREA. R R R R G54 S SRR M 0], ki, 2011(8): 24-26.

TR, BERk, 20BYE, S5 ST BRI T T 0 It A - B RO AR B A BT O PR 0], 7K SR,
2022, 46(2): 207-214.

DOI: 10.12677/0jfr.2025.122013 130 K= FT


https://doi.org/10.12677/ojfr.2025.122013
https://doi.org/10.1111/j.1444-2906.2005.00941.x
https://doi.org/10.1111/j.1444-2906.2006.01185.x
https://doi.org/10.1111/j.1444-2906.2004.00866.x
https://doi.org/10.1093/icesjms/39.2.175
https://doi.org/10.1111/j.1095-8649.1992.tb03875.x
https://doi.org/10.1007/978-94-011-2106-4_8
https://doi.org/10.1007/s12601-017-0027-2
https://doi.org/10.1163/156854092x00415

	渤海湾口虾蛄种群生物学特征及资源利用状况研究
	摘  要
	关键词
	Biological Characteristics and Resource Utilization of Oratosquilla oratoria in Bohai Bay
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 数据来源
	2.2. 数据分析
	2.2.1. 口虾蛄的生长
	2.2.2. 死亡系数与开发率
	2.2.3. 开捕体长
	2.2.4. 单位补充量渔获量拐点、临界年龄的估算


	3. 结果
	3.1. 体长和体质量关系
	3.2. 生长方程
	3.3. 死亡系数与开发率
	3.4. 资源利用状况

	4. 讨论
	4.1. 体长–体质量关系分析
	4.2. 生长与死亡
	4.3. 资源利用状况

	基金项目
	参考文献

