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FE. 0TIt & B gk v 3 4 B4R W A B % 300K, 2000 — 2002 sF £ [ 8 — 6 B %k
GREEMRENERGERR, RITHABREN LK SR WH R, IS 1977,1994 £
WK ERFTUR TN ABLMHS. ZREXN . LR EERA KX KT EH 65~169
mm, ¥ X % 4 101~130 mm, ¥ 116.3m, Kk E X H 6~86g, L ¥R EH 21~40g, F 3
34.4g, FRME O~ B, MHFFRA LR, FHER 112 %, WL XK L. % 182.73 mm,
WK E WL 131.42g K% K % 0.4204.7 % —1.0424 (K& A K 3 & 7, % 1.5933,
BRAETREZ K 2.1077, ERATRE M % 1.0677, = K F  1.0400, F K th &
0.4934, 5 1977 th#,1994 £ R A T MBS T H A NMEA T AR KB Ak K
BHE LA Wa N, EKFHEKBA, FEL RUBWAMRBRELHER T, KRBT
Yet P ARIEEMA T REH A, 2002 4 5 1994 £ i, BRBRMRA YA, £K#
RKEHTHR MAERBXKGE WA RELXBY AT ATRELLT L, ER
MW AT RBLENA FAREMARE, £ FAESFSH S 9T SRBRLHKAZE
B, 2ARBEMATHRENE, EEARATELER. ABLSFSZEN TN E R A HRERR
Wi W RNER=HEWE MY E, 4 1994 FUUREH BEMBRERH wA, THA
BG4, EXARBERBRANES  AXF SR 4N BARBWELELRY., Bk
BNV ERBENECEHNE URNRFEEAGENRENEATRETLEN
26.94X10* t B AT HEHH H BN 2180 MR AR LI B MR & B H /DT HTE
91.67mm.16.89 g #ATHHE., URARHMERE LR EAXRREURERE, LHK
BBV THERE.
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BT £ BN RYRR, RIKH R
FEE BRI 38 2000 — 2001 45 £ V5 gk g 1)
B — BYSIERME R F ER RA, S R
hEIR R 6.25% ., #EILAh T 2000 — 2004 4E4F
TR (2. 67~2.92) X 10* t, -4 2. 82 X 10* t.,
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A3CLL 2000 — 2002 45 R T & 15 1 12 i A7
VR — 5 R M U e ) YA ZR W) A A% R AR
i, AT HA R S AAEK SR TR, 5
BUABIBT RS RFEAT L, NAESFE SRR
TR IR ARSI 1], AT 4R H Y18 KPR Ay
SEURE AR, S B BRI 2,

1 MRSk

1.1 BELEHNE

2000 — 2002 sE N B - & R MY
(117°00°~119°30°E, 22°00" ~24°30"N) B i #a
HEBEHLELS B AEsRE T 1020 B, BT XK AE
W&, AL 25~35 B, 33t 451 B4
BerE . SRR A LR P 8 S U Y %
BREM 5~10 f, B7EKHEM 10 min, YR
HEYW.REM 3 FETEHF L, ZE6X104F
A B ORI XU A R T e AR R AT B
RESHE, REMBEER -HEL ENE,
B RN R LR R XINE IR, SR R
b BAERR MR EE RS
1.2 #EBEERFSHITESL*

EX K H 3% Fl von Batalanffy 4= J5
B R RK L. HHERE W. A KESR
K.t GRRARK AT AR JEEEKE A 4

BAEES % F Heincke B fE % S =
(Ny + Ng + +e + Ni)/(NO + Ny + Ni—1)[13] ﬂ
Robson #1 Chapman HRFERESHITER S=
T/(EN+T-DM, Kt T= N; +2N; +3N;
+ee+iN;,, 2N= No+ N+ N, ++-N;, b
2 M BRI S AR, No MR IHVRE M EIR
BYO N, A% 2 B MEREE UTRF
K.

BRTEAEKZ RABRERS5ERETR
B RA S=e¢ * f1 A Bevorton-Hoat ] Z =
/G- ORBBRTRES . K S HRAF
B, ZARBET-RE. t NHEFTHER,
RE/NER

BRETEZEM % Paully™® 4= S 4
ERIFHF#E LaM = — 0.0066 — 0. 279LnL.. +
0.6543LnK + 0.4634LnT kB . X L. M4
KSHOE K, 08 om; K A4 KEE; T
RS EIKER, AL AT,

WBRTAHEF HEZ=F+MEBXR
X B IS T RE X Z 8 BIET-REL
M R BRIETRE F NHEIIET R
FAWHRE E=F/Z, XKFENTTRI
R, 7 BICTRE F BHT R
RAOTHEAEW:  RA Allend SR
/NETHEIAE We = E « WG, Kb W A
/NEIHEIRE, E R FFR IR, W bR FkE.
RAOTHKE Ly RAREAES S
MBI MEK B Le = LBV 5, R
H Le AB/NATHERKEE, L AMIRFKE,E R
TFRICER, 0 ARESKRERRMTIEL.

2 GR

2.1 Bk4H

IR R X KA EN S FHEE RS,
PHERFRARSEMINE 1. HEREERN
RS BGR XK AR B I o B 44. 22%
R R BLRER G M S0, BRI A R S S50
DABAE A 4 4 SUAR 43 A0 430 38 0 W 8 LA PR o5
HATHRE RS,
2.2 EKS3¥

XKkEHEXEZ 4Bl EERHXKS
B2 CEROMEMRD T, R EBLRHERR, X
AR L=11.1313+5.3312R (L A XK ,R Hi
12),7=0.9533,F =3477>Fxy, 0.00 = 6. 72,

BHEXKAEH K KM Lee 1F M4
BIEXRL,- r/RD(L-a) ta BBEBRREE
BHXK., HPESEXKNE 2, A 3EE
B 5L AL .

hEHLKE A HESXKERFHER
RER,FEAEARNW=2.2633Xx1075 L2¥5 (=
655,7=0. 9631, F = 8361. 6>F iy, 0.0. = 6. 66) ,

2Rz FRERAHEAIKESXKRXRR
RAFEFRE 0 38 3, USSR E XK, RH
von Batalanffy A= K FfEREAEKSEHHA XK
L. 182.73 mm %Ak E W. oy 131. 42 g &=
KHE K R 0. 4204 .0 GHB K N THFHIER)
- 10424 REAKY R 1, A 1.5933, ik E

ARKARTRER:
Lt = 182 73[1 —e —0.4204(z + 1. 0424)]
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F1 FEEBEEH
Tab,1 The population structure of U, bensasi

X & (mm) HE (2 g (@
fork length body weight age
sl g
TR dominant ¥ e dominant ¥ 0 1 2 3 4 5 ¥
range mean range mean mean
group group
65~169 101~130 116.32 6~84 21~40 34. 41 51 859 79 25 5 1 1.12
*2 EEPEXKSZAUNEK
Tab,2 The back-calcnlated and experimental fork length of U, bensasi
1 24 3 4 ¥ 5%
1-year 2-year 3-year 4-year 5-year
FHEHIK (mm> 104. 91 130.72 150. 83 160. 11 168. 22
average back-calculated fork length
S (mm)
PHEMIK (mm 107. 21 131. 43 151. 52 162. 04 169. 06

average experimental fork length

#3 ZE4ERPITENKEHEEXK
Tah,3 The theoretical-calculated and back-calculated fork length and body weight of U. bensasi

1# 1-year 2 ¥ 2-year 3% 3-year 4% 4-year 5% 5-year
BT XK (mm)
BRI 105. 30 131. 87 149. 33 160. 79 168. 30
theoretical-calculated fork length
XK (mm)
M X (mm 104.91 130. 72 150. 83 160. 11 168. 22
back-calculated fork length
i1 (®
iR E e 25.28 49.55 71. 86 89.65 102. 80
theoretical-calculated body weight
(®
i 24.00 48.25 74. 00 90.17 102. 58
back-calculated body weight

Wt — 131 42[1 _ e—0.4204(t+1.0424) ]2.9905

WIEAEK T RIFEN S XK MR AE
WEGE P E XK ANEAECR 3.

A REAHE SRR EEEARKT
BER—H SEA B S AT XK fRE
A TR R A A K AR

dl/dt =KL, e K¢ %

dw/dt = KbW. e K¢ 10 [1— e K- -1

d1/dt*= —K:L.e ¥¢ %

@ w/dr? =KW, e~ K¢~ %

[1_ e—K(z—tO)]b—Z[be—K(? - ?0) _1:|

XA K 3 B 2R S — 2% A AF i 348 T Ok
N BEEEETENIME. AEAKEEMZLR
—& VLWL, oA E IR N TR, X =
1.5933 Bt (R EA K, R E N 39.64 g=

0.3016 W) B, K FEER K. X r>1.5933
i, W% A\ B4R I A 3 T 0. 8 AR AR A X
£ 122. 39 mm, 54 R 4R K B R BB X
K4 121~130 mm i, R HERB LG R E
KB (E D,

PREE A K BEZE 3 RURT (£<C1. 5933 #8)
IEAE, Kb F 7R B A 4 73 BE B33 3 By B, (HL 338 3 1Y
BEHEZR B/ (R E BB . HE =
1. 5933 dhae, MR EE A K B B oK, 3B 3 B B B b
R MEESETE. X r>1.5933, kEAKM
BERNAE, A KEESEARBH B, % r=3.5
FeA B, S0 BE SR B B K AE, BET A K MR AR
AEEMRERR, REM KRB TR, I
ALK BB B (B Rk /e R R TRk
ERS, MK RBETE (B 2, JLHANEE
YA Gy EBRHH (URREE 3.5 48,
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60 -

dw/dt, di/dt

o 1 2 3 4 5 6 7 8
HFib/a age

B 1 RS RAMAE A K 2R A
Fig.1 The growth rate of fork
length and body weight of Upeneus bensasi

15 & d?w/de

AEfb/a age

d¥/de, d*w/de
=)

d/de?

B2 ZkRRereE SUR MR TR AR 1 e i 4
Fig.2 Acceletation curve of
fork length and body weight of Upeneus bensasi

2.3 FET-HHME

AR KE 1 MERARSEW, RA
Heincke ZR7FH S=(N; + Ny + -« + N,)/ (N, +
N;--- + N;-1) #1 Robson 1 Chapman™* i 58 7%
FEHFHERS=T/( N+ T-DIFBEMERT
ZARIA 0.1136 1 0. 1326,

BT REK RIBBRARG BT RE
MRRX S=e*, HERRTREIHH
2.1751 F11 2. 0204, Bevorton-Hoat MFET- R EL
HERAREG BT RN 2.1277, ZF ¥
R 2.1077,

ARATARH R HER H Paully #EFf

K BIRFEITE BRIET-RECH 1. 0677,
HBP¥RTEE MNZ=F+M&, 58S
HHILT-RECH 1. 0400,
FEwE  F/Z=1.0400/2.1077=0.4934,
BOTHRAS R Allen SRR
HREARR/NTHRE R 16,80 g RG4S S
FIL R AR B/ NNy 91. 67 mm,

3 g

3.1 AR ETSBHTUREEMBETIN
ERR  RRIE 1977.1994 F1 2002 4F 4% B4k
MREMER ORERSRT-SHE(ESHHE
Ak, AT LA BE 3 2 U0 Ml B L OB B AR Bl i
1977 SEAMEK BEFRAR R , 1994 4EF0 2002 4R
HXK, AT EFHE, % 1977 ERERKUARE
XK 5ERKMRRRK Ly = —0.7550 +
LI1741Ls BB ANKGER D,

RA4MES AR, 1977 FHFRBFEERE R
K. BERBRE, B RERATEH K, B KE,
PHERBER, ARESH T L. W K, E
ARER K BN REEKH S « B HBERL
TR F MFFRIILEE K/, RY 1977 FpHE
PR FRIEERE.

51977 4R LA, 1994 SEFpBEGS M A 2
SEELETRAREN., WIFRBRANEE XK
BRE AT SR BN, A KER K #5,
HEAKY A ¢ B IRET ME TR F fiFF
RWERE B SIK, I8 0. 5, F B B R %

B4R 2002 FHRBAR P XK P HE
B 1994 EFFrmA W EAKER K B MR,
MREBBX KB R, AMEEERKE S
BB IRHT, WHIL T REUNK, 7 & HLRMRE
L3R 0.5, RAREBHEME TR, HEL T
Messa B, BACRIEA R

ERFRYM RSN MARE SN E
b, 5 2B B ol 7 R R B, B ¥k AR A F =
HEBAEHEXAR, 1977 %8 X KR HE M
WHHEMBERELMR/DN, RF 104 f#,3092 t,
[URME R B KA ReEe s iR B Y 1. 15% , B KAl
RS B 4.77% ., 1978 £ 51 X M
HEMEFREZR TR 1994 R EME
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x4 FEAEBEEHOTL
Tab.4 The changes of population structure of U, bensasi

XKL (mm)
fork length composition

HEAR(D
body weight composition

10 e
BN (mm)

minimum fork length

SERY A AR (@)

age composition

A4 of the first maturity
year
WE MEE oy owm WBA vy wE B4 vy 2 8
dominant dominant dominant
range group mean range group mean range group mean
19779 81~172 101~120 118.9 7~85 21~50 36.8 0~5 1 1.12 111 105
1994041 75~168 91~120 110.8 8~84 11~40 30.3 0~4 1 1.05 93 88
2002 65~169 101~130 116.3 6~84 21~40 34.4 0~5 1 1.12 94 90
x5 EERdEERKARTSBREAFRILEHTN
Tab.5 The growth and mortality parameter and the exploitation rate changes of U. bensasi
4y year Lo (mm) Wa (2 K to tr Z M F E
19770 237.1 340.5 0. 395 —0.6514 1.786 1.544 0. 996 0.576 0.3733
1994[4]1 190. 4 175. 4 0. 4617 —0.6354 1.744 0. 815 0.519 0.924 0. 5091
2002 182.73 131. 42 0. 4204 —-1.0424 1. 5933 2.0976 1. 0677 1.0299 0. 4934
BEMEFENGE R, B &1k 2905 AR JUEESIEL SRR B S,

PR YA, B B B R S I B
B 33. 26% , ¥ FRE 1K 32. 86 X 10* t, MitfEE M
BAARERF RN 21.97%, ) 1997 4E i
W AR IS B s R, 8 &R
TEEARYE A M AT 3 576 1, I3 B M B AT
R h & 73. 58% , ¥R B ik 33. 43 X 10* t,
MBI AE B R B KT RS IR B Y 24. 09% ., 1998
FEUE,BRBHLIEF B, RKEFRT
Ve, B2 B Mk E R, H—
HREIS ., §EBRETaE&EA#EEN
IR 3R, ARZ T 14 2 A W5R KHE
EJ AR RAERB oS, RERY
1999 4 R L MEtR Z Pk il BE , Sk R AF s fry — 2
ERESPETE AR FESH(L. . W,
ORI 5%, FEB FET-ATT & LR IR R K, B
TRER AR T .

FREAEMBEARKER K BRHH B
K AFEAE B A K 32 BT 5 | A2 A4 /N 2 4k B i)
AR, EAREEGS M sk AR N RLL RS A
HEBFSPOR A5 B R H W ol i
A B AR AL A W N, 3R B RS 4 ) vk 48 A
K, BPHEEiom B R, R R EMBLESES
AW BEEERER. Hit, OEMKEHENE,

3.2 REEEARNS/NTHRE

2R AR R A AE RS M 1. 5933 1, B B
B KN 122. 39 mm, FEERERE A 39. 64 g,
R W, X F S R R T R AR
RIE B AR B R/ Tl AR . A
LS N, T AR TS S 2R T r AN A
25, Al AR MR A AR WS B, AR R B B B T
THs . AR T r HERMNAERE
25, FRHE AU AR PT 2 B /N AT 4 A0AE (LK 91. 67
mm fAEN 16.89 o MkilE. KELIRESRE
e R Y P /AN H A LT B B S
21. 7% , T R HBWE SR B IR . B ok, A%t 2% B 4k
S At B /N AT HERIAR OB L, SR UK B B /N AT
s BFR F e WA MR/ E R, [
Fe B 7 A N 8 4 f R A F it LR /N B
ARSI, AL 255 /N B PR R R AN 4h A
HIERBEMEMN B M, DUA Tk %R S DK
B GHERELIFE ERRENE N,
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Variational characteristics of ecological parameters of
Upeneus bensasi in southern Taiwan Strait

LU Zhen-bin' , DU Jian-guo®
(1. Fisheries Research Institute of Fujian, Xiamen 361005, China;
2. College of Oceanography and Environmental Science, Key Laboratory for Exploitation and Conservation
of Biological Resources of Fujian Province, Xiamen University, Xiamen 361005, China)

Abstract; According to the biological data of Upeneus bensasi (Temminck et Schlegel) collected by
trawl boats in the southern Taiwan Strait during 2000 — 2002, this paper studied the population
structure, growth and mortality character. Comparing with the studies in 1977 and 1994, this paper
discussed the population dynamics of U. bensasi. The results showed that the fork length of the fish
population ranged from 65— 169 mm, with 101 — 130 mm being predominant, and the average was
116. 3 mm. The body weight ranged from 6 — 86 g, with 21 — 40 g being predominant, and the
average was 34.4 g. The age ranged from O to 5-year, with 1 year being predominant, and the
average was 1. 12-year. The parameters of growth were: L. =182.73 mm, W. =131.42¢g, K=
0.4204, t,= —1.0424(¢, is the age when the theory fork length is 0), ¢, =1.5933 (¢, is the age of
the inflexion point of body weight growth), the exploitation rate is 0. 4934, and the rates of total
mortality, natural mortality and fishing mortality were found to be 2.1077, 1.0677 and 1. 0400
respectively. Compared with 1977, the fish in 1994 were early matured and their growth speed
increased, while the individuals of catch stock were smaller and in low-aged size, the inflexion of
weight was ahead the schedule. It is showed that the population resource was heavily fragile.
Compared with 1994, the individuals of catch stock in 2002 were bigger in size, the growth speed
decreased and the fork length of the first maturity were a little increased, it is showed that the
resource is better than 1994. But the inflexion of weight was also ahead the schedule, the fishing
mortality was still increased, and the exploitation rate was also very high, the ecological parameters
were worse than 1977. It is showed that the fish resource is still fragile. The changes of the
ecological parameters were accordant with the variations of the input and output of the fishery
resources in trawl boats, especially the fishing intensity in this area has been enhanced since 1994,
and the juvenile U. bensasi was caught heavily, both of which induced biggish pressure on the
resources, and the ecological parameters inevitably reflect the vulnerability of population.
Therefore, it is suggested that the protection and management of fish resources should be
intensified, and powerful measures should be taken to control the fishing efforts and catches, thus
to achieve sustainable development and sustainable use of fish resources. The suggested maximum
sustained yield (MSY) of fishery resources in trawl boats is calculated to be 26.94 X 10* t, the
maximum sustained yield is calculated to be 2180 standard trawl boats in Fujian, the minimum
capture fork length and weight of U. bensasi are 91. 67 mm and 16. 89 g.

Key words: Upeneus bensasi (Temminck et Schlegel) ; population structure; ecological parameter;
southern Taiwan Strait



