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lgM =-0.0066-0.2791gL_ +

0.65431gK +0.46341gT (1)
lgM =-0.2107 - 0.08241g W, +
0.67571gK +0.46271g T 2)
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T A R R PR AL B e P . Pollock %51
FHRic B A (tag return models) 5 i@ AR L
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ANEEZAM A, I EA S B — & A E T,
BAZLY S AR Y 4 7 R RO I N R TR R R AR IR A
A B E T R AP0 IR 5SS R IR
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Gunderson " #R45 T LRI M A, T Pauly 15 i
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3, PAM Gunderson 22 ZCPPAl HELe M H )25 5,
Jr45 4 Froese Rt M (i (FishBase i 5 i J1]
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F1 MNATEAZEAXITERETHEME
Tab.1 Estimates of M (a™") for Paralichthys dentatus
with different methods

AR e HedE S0k

equation female male reference
gl146-101n ) 0.21 0.25 [54]
1.60k 0.30 0.35 [18]
1.65/ ay,, 1.18 0.34 [18]
(F001S2-0279In L, 40,6543 1n K+04634/InT) 0.38 1.50 [14]
1.79GSI 0.36 0.42 [52]

22 FERAARAAEHEDRERESEEXME

P AESEDIRIR 11 R R R RG22 A
KT R SR, HA). K(6), X(T)=FRB
Ko B MAE, 2558 NER 2 Uroas . R
E i, My RAR K, My 5 My 85 R BRI, 1B M,
KT My, 754 TangP %) & ¥ (1 K - 7 i g
(Clupea pallasii)fli 554558, PN My 45

X K AR ACBUR, iR iR — A K S
BVERL, R 2B R A RIOATEE o N My BIZS
KA KB, Pauly 2560 2% SUAIAG BRI F A2 — %E M
g, MR R — A8 & B
23 Pauly RRARERELBELXMEBAL
TRHITFEPNER

Pauly 2256 /% 22 H [ il B PP Al A Al 5
M WEHE Rk Z —, Hic e KR
(Priacanthus macracanthus) . AEBEREHECD | 4138

62-63) . 7.
](Trzchzurus

@[él](Trachurus japonicus) . GIRER
Jjaponicus) . /J\,ﬁf@[%m@arimichthys polyactis) .
il 685 Psenopsis anomala) . — A AL 14 71707
(Evynnis cardinalis), 4z A0 ik g & a7
(Collichthys lucidus). 2t g fifflU* 7 g agpso-sh
(Setipinna taty) [ ¥ 6515215 M Ak 75 3]
Tz

x2 MBAAEAEGEETELSEEME

Tab.2 Estimates of M (a™") for inshore fishes of China with different methods

F13 4 Chinese name 24, Latin name L. K t M, M, M,
75 R fifffei @ Upeneus moluccensis ? 194.5 0.36 4 0.48 0.65 2.49
LS I e Upeneus moluccensis & 173.0 0.28 4 0.42 0.65 2.6
2% 2 filp it Upeneus bensasi 137.5 0.5 4 0.65 0.65 2.31
Z W b fiff Saurida tumbil 570.0 0.24 6 0.27 0.43 1.66
A6 B e £ Saurida undosquamis 480.0 0.16 5 0.22 0.52 2.17
K KR £ Priacanthus tayenus 251.0 0.69 3 0.68 0.86 3.05
W R fi% Decapterus maruadsi 268.0 0.4 5 0.47 0.52 1.85
WK &4l Nemipterus bathybius & 236.0 0.23 6 0.34 0.43 1.67
Lm0 Nemipterus virgatus @ 318.0 0.22 6 0.3 0.43 1.69
K3l Nemipterus virgatus & 318.0 0.35 6 0.41 0.43 1.52
i Dentex tumifrons 250.0 0.16 9 0.29 0.29 1.07
AR it Paragyrops edita 255.0 0.28 6 0.38 0.43 1.61
21 184 14 Lutjanus erythopterus 715.0 0.22 6 0.24 0.43 1.69

T My My M 23 R o) T (7)) M5

Note: M;, M, and M; are estimated by equation (1), (6) and (7), respectively.

MG SCRR IR BEAR SR, AT Hoh — L83
FRESRIEAT T, 4R, A 25 SCRAE
JH Pauly 2250 3 PPAl M IHAAAEA R B2 BE A 1= T,
BT B, R U T2 AL

(1) A5G 70K Pauly JEA XL e
N JEE RO AR, 24 R RO B IR,
BUL PSS S S A IR 22 . s R

fH 5 1990 4548 £ 7 B E A MAE R 0.73, SEBRRY
E1E K 0.88.

(2) FALEER, Pauly SN P AK L.
(14 B AT Sk JREOK (em), T8 43 Sk vp A7 e 4 L =2
Ke(mm) AL LR, ke [ B
TEAL 2008 4F 25 16 g &6 /N A0 MBS 0.43, 52
FrRAEIE R 0.98,
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(3) S EWIEL KN, RHHEIFE, &
Pauly JFSCH R F8 L 27R A #1E 4 K (total
length), JRUE T 43 A0S 1097 T 4 4 RN I AR K A
FERK, EX MABAEEAT — 500 o AN o 25
A 1997—1999 45 R AL HR bG48 X W R 65 M (H
9 0.85, SLPRBEIER 0.83,

(4) W R GR . Wik e KR E T
VBGF 4= K J5#(Von Bertalanffy growth function)
REIRK, SRJE F A AR R R 4K $di 17 [
U 5 AV A1 T B A o (EL 300 SR R A7 A [ T 2%
AR . RS R A 1992—
1993 4EJCFHE K M (H 4 1.045, SZBRIVE
1ER 0.96,

PLEFIRRY 4 RS, DI(OECHHE W, 1
Q)X S5 FAR 22 R e K BRI ZAh, A — 2
AAE R B EE R, A ——Fk

3 itig

M TR A RN R R, AT — E
JE BRI T AOME R . BRI AR RAT S FH N A
KSR S 0F T, M AT LABHER T4, 4 Lee 251
3 5 X0 T 5 R RV R Y 12 RS £ 50 56
R AT 07 FAEUR BURAR G B0 (1) 5 PEAh M Y
AR SRS HAT B/ NI S A, [ B AR X i 22 4%
T, Q)VPAGIZS B IR B Ak TR
(B ARG R B, AT DAMERR PPAN HE R BEIR Y M
{ELo AEURFH 25 AT A DPAG S 2R ML 455 50 2 D0 K
M ERPEAG ORI . B, A B AR R AR A
B D B R G LAY, DO R A A
A FRT IR, A AR B R S SR
DUARIE o AR, W TSN B A 2R P A 2
ARVE, AEfE G207 ik VA vl B, ks
Bl — EAAER) o BRZERIAAAERING 5| K T FeAT 0T
A RS B MR AT SRR R RS o SR
I v My 50 B0 1] 114 22 S DA SRR 1 B e A i 22 %
JITAT R PEA A B0 AT — RE R Y AN EE . ANTF]
P8I AN ) ) A2 AU iR, 3 Al i A A DA [
— H RS Hm H 85 R e af v B ] ek,
NI S BA AN R B iR 22, BRI AL
JEAE Iy — 72 B AL E AR Y, X TC B m Ay

SR 22748 KA

A CHE R 1Y Pauly 280 AU H R AR Z T4
BRI R ) —Fh, REZAKXEAGRmRM:, WAk
fEH AR S Y 552500 MAE, DL & Pascual 2512
AR Pauly A AT SEMRE S 4G T, I H Pauly 24
A R 26 R/ E BRSO MR GE R . A%
ZAI A, R M AR BE IR TAR 9 52 i e BE &
ER, HOARU S S BRIP4 R, 18
23 T B0 R S B A () A28 Ak A e At SR AR AN U
iy, AR HBER S50 0 5 150k B33 O i 1) fi 4 7
R ERHES . W, By i a2 R uEPE
Al 485 S ER T A5 09 B2 D 2R, 6 B8 T i S B A
HERf M Z B RIRE R IRA L ER . RS
WOl FEAR B & &, AT R4S A0 il B s 25 Ok
Z HiE ok, BT, Hirth
SR L 80% Y el BE 5 b T4k s ik = R,
A 1% fa fdk 47 id 2R ek i eI PPAR Y, IF:
HIUA W A A e AT e e, e
i BT KoK ATs e TR s T, i £
AR R, KA AN A RN AL
R Ab IS, BT BN £ 1
REEE o A N W €A A | I s S I B N
RUA L, PS80 T 5L T4 18 45 18 A ds 25 1
VR AE v DV O AP RE H AR SE T R B PTAL 1
FHMEDLTT G o PRI, 78 AT 85 R RUBE iy el 5% 5
VEAR B, (i FHAETE L S8 290 2 P4k M ]
BHNTZ
4 INEERE

T BF IR PEAL vl A R R SRR T AR, H
PPA 5 SR 2 i e Yl 4 BRIBOR 19 R EAK S . AR
K, Bl A ] G0 R o E A v Y B IR AR A RN AT R 2
R, FEAREWO TR, A B R S R A
PR TR AmIa v, A28 HARAE T REOTEAL 7
TR ITFE — B2 Ul 5 PR PEAL G b B X L,
FE O HAIF 5 B 20 A e, 7 S B iy T 32 22 LA
wKEREE NN E, EFER, TEYHE BRI
RIS VTAL 1 B A A e T S T — 2
HERE, HMATIER P Pauly 230D VA M {E
AP TG PRIME o A ant, 256 1 A0 1 Lok
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A, HHT Pauly 225600 20T Hp [ il BE RV,
Rl 2 R AT IR R T IF R A S BT IR M A PR AT
HABME S TR, BT NZER
SCRAR B LR BT R, i I i v U I B0 R AR 1Y
JitR, R IPRE A L 4 05 1 55 DL 3 S AN 5 1
Promikah ek, lik—2 B S MOl Kl
RS R XU, e R PR A M T R
IR
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Assessment of natural mortality coefficients in fish stocks: a review
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Abstract: Natural mortality coefficient (M) is a key parameter in fisheries stock assessment. Its accuracy directly
determines the reliability of assessment results and also influences the establishment of fisheries management.
Most mathematical models of fish stock dynamics incorporate M, either directly or indirectly. Fishery scientists
have explored accurate estimates of M for a long time, in order to develop a more precise understanding of fish
populations and to establish a more scientific basis for managing fisheries resources and sustainable development.
The present study introduces and evaluates the most common models for estimating natural mortality coefficients
for fish populations from three aspects, namely life-history parameters, tag-return, and age-structure. The first
approach to estimate the instantaneous rate of natural mortality in fish stocks is based on the observation that M is
strongly correlated with life history parameters, such as maximum observed age, age at reproductive maturity,
asymptotic fish length, and growth rate. The Pauly empirical equation, Gislason empirical equation, and Tanaka’s
maximum observed age’s method are among the most commonly used methods for assessing inshore fisheries in
China. By classifying tagging data, based on catch per unit effort, size at release, and the probability of tag loss,
Chapman, Hampton, and Treble have each constructed their own models, and some scholars have combined these
methods to develop a model that is superior to any of the individual models. The assessment results of using
tag-return methods would have a high reliability, but the huge costs of investigation, lower credibility of recapture,
and prior model assumptions contribute to poor generality. Considering that age is the potentially most important
factor affecting estimates of M, virtual population analysis (VPA) and cohort analysis (CA) are established using
catch-at-age data. These methods could be used to reliably estimate fish stocks with long-term catch data. How-
ever, considering the incomplete and inaccurate statues of historical catch data in Chinese coastal fishes, the prac-
ticality of the VPA or CA models is relatively low. Meanwhile, taking Paralichthys dentatus and some coastal fish
stocks as examples, this study compared estimation results through different methods and found that Pauly em-
pirical equation is more reasonable to calculate M. Then, this paper introduced the misapplications of Pauly em-
pirical equation in inshore fisheries of China. The main misapplications were equation error, unit error and calcu-
lation mistake. According to the limited data and fishery exploitation status, we suggest that Pauly empirical equa-
tion has a positive meaning to assess the M for major economic fish stocks in China.
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