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Schaefer (1954, 1957) L)L Baranov (1927) -
Graham (1935) ZEWF5EHE & Tl fR A 2 R B i
R BBl W LIRS IR P B B 1R &
B HEBE P IE R o F RS E I AR A
(Ricker,1975; Huang and Kuo, 1990) - A2 FE
AW+ 3% » HFESAE Ricker (1975) ~ Gulland
(1983) ~ Pauly (1984) ~ Sparre et al. (1989) ~ Huang
and Kuo (1990) K King (1995) & Z{FRgEE
FZAIAE » HA XL Schaefer-Fox f=X (ffify Fox
) B HE AR 2 IS R PAL B B [ - A
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(optimum yield, OY) MAHEE fsd sy )&
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fa¥ & (catch per unit effort, DU NEfE U) BafEE
TR AR < MEIRESS & (fishing effort, f) - AH5E
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Fig. 1 The fishing ground (oblique lines, I ~ V) for
Sergia lucens off southwestern Taiwan.
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T o R E R AR A R B E R R R A
FER T H— MR R A MSY fRAF 2SS )]
5o Atk 4K Pauly (1984) FifgHi i@ R (You)
SR EES 1R () L8 & =15
DARAREAGET A T HEROKRES:

f01=0.78 forereeiiii (1)
Yo1=0.97Y.cooooieeiieiiieeeeen (12)
Schaefer f=.2 AN F -

Ye/fe=a-bfeiiiieeen(13)
Ye=afs-bfito . oo, .(14)

oo ab 435 Ry B AR R RERANE -
Hzt (13) HAREERIGZ a, b fH > EHRA (14)
HARBNAIRAG Schaefer #3X2 IR AU FE & 4]
iR o Bzt A E TG (14) oS -

EESS T8 (£)=a/(2b) v (15)
1 f=a/2O)YRA (R - QIS El R ASFHE A
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TR AEIAMER AT 136 ~ 2000 mt 2[5 » Hr L 1992
SRR 0 1995 SE s o AEIIESS ST R R 2.42%10° ~
41.67x10° {8 BT 4 TR (Y/D) /Y1470
~170.03 kg/HAR - 16 #EEAS Y FFIER (Table
1, 55 4 58) A 45~368 mt 2 » 8% J)& (Table
1, 55 51 B 0.81x10°~5.56x10° #4K - fHEAA7 5%
TR R (Fig. 2) nJBABEMIEH > H 1992
L - AR B ST EFHERIT - 1991 ~ 1995 4
A - BE AR BRI ES 1R
Wmm AR - SUR M DAEAR R #E (under
exploitation) R « H 1996 HEBilG - LSS
=EHEI - B g RN - BURE AR
FERAZERIFHZ IR -

HHASEHE [ (Chenetal., 1998) ELLMIE
ZiE () "SRG/ IEI TSR (F) (Table 1,
557 M) o PSS SREREL 1992 A - 2004 4
i o PATifdE R (B) (Table 1, 28 8 ) /T
147.00 ~ 1700.68 mt [ - f AB (Bij—4FBdf%—4F
HFE R R 27 = (B;—B)) 2) Z{A(Table I,
559 f) FHIFBEETR - B 1995 L% - FRiE
EOCHEE AR - AR -

4 Table 1 2 In (Y /) K fEEH (1) -
DUEFTSEER T f5 540 Fig. 3 _EREIFR « SEHmik
RE T B R (Yo CHBEESE )&
(f) ZBEREE R

In (Ye/f) = 4.99-6.07 x 10° x f, r = 0.836

(P<0.01).......coooeiiini, (19)
al Fig. 3 FEFR - &R (GM

regression) & :



18 BF5R

Table 1

Yield (Y) in thousand kilograms, fishing effort (f) in thousand hauls, and derived statistics for sergestid

shrimp of fishing ground in southwestern Taiwan (Data collected from sampling vessels and auction record of fish

market of Tung-Kang Fishery Association)

1 2 3 4 5 6 7 8 9 10 11 12
Co RS T s v v
Year  10°kgs 10’hauls 10’ kes 10° hauls kgs/haul 10°kgs 10°kgs  kgs/haul
1991 731 6.67 244 2.22 109.57 0.667 1095.95 - - - -
1992 136 2.42 45 0.81 56.25 0.242 561.98 171.3 307.3 126.98 4.844
1993 702 4.88 234 1.63 143.80 0.488 1438.52 261.2 963.2 197.38 5.285
1994 591 5.45 140 1.30 107.28 0.545 1084.40 131.1 7221 132.49 4.887
1995 2000 11.76 368 2.16 170.03 1.176 1700.68 -80.3 1919.7 163.24 5.095
1996 1200 12.99 198 2.14 92.36 1.299 923.79 -648.8 551.2 42.43 3.748
1997 900 22.33 120 2.98 40.30 2.233 403.05 -282.4 617.6 27.66 3.320
1998 819 22.82 108 3.02 35.89 2.282 358.90 -36.6 782.4 34.29 3.535
1999 537 16.28 71 2.15 32.99 1.628 329.85 -0.6 536.4 32.95 3.495
2000 902 25.22 119 3.33 35.77 2.522 357.65 58.9 960.9 38.10 3.640
2001 551 12.31 74 1.64 44.76 1.231 447.60 -38.0 513.0 41.67 3.730
2002 820 29.11 109 3.88 28.17 2911 281.69 -129.6 690.4 23.72 3.166
2003 551 29.25 69 3.90 18.84 2.925 188.38 -44.0 507.0 17.33 2.853
2004 803 41.67 128 5.56 19.27 4.167 192.73 81.2 884.3 21.22 3.055
2005 924 26.34 138 3.94 35.08 2.634 350.80 67.8 991.9 37.65 3.628
2006 705 21.47 83 2.86 32.83 2.147 328.29 -101.9 603.0 28.08 3.688
2007 562 38.26 52 2.81 14.70 3.826 147.00 - - - -
Yom= 147.07xfxe 0000607t (20) BAKEER : B, = BXU/ Uy = ¢ /q =

Aif At (AM/GM) th B & 3F & & R B
1.041(147.07x1.041=153.16) » [l L ffir St =
(AM regression) £ :

Y an=153.16xfxe 0000607t (21)

el () Kk (19) ZHp - a~ b [EHEREHMWZ:
AT

FHSIHY MSY 2 jfass )78« f,=1/b= 16,485
#EX (Table 2) -

BAREAEER Y, = /b = 89191 mt
(Table 2) -

EMSY Z BTSSR - U= ¢ =54.10
kg/MgK

WaFESE TR ¢ (F) =q % f,=q/b=1.649

TRHEMSY i iR (B) =Y,/ F,=¢"'/q
=541.04 mt

RREAIE iR (U, = e'= 147.07 kg/

1,470.70 mt -

#F fARAZN(20) » Al RRREA AR (Y, =
¢”'/bx AM/GM =928.86 mt °

HE MSY BRI iR (U) ="' x AM/
GM = 56.35 kg/{fiX -

HF fi= 16,485 XA (11) » TI1SEHSS
J1E (fon) Ky 12,858 K < K Y= 928.86 mt f{ A
= (12) > WEEaEEER (Yo1) £ 900.99 mt -

#F Table 1 .2 Ye/ f Jz fHER (13) =K DU
TR AT KR4 Fig. 4 _EBIFR - SPHERIRRET
BB R (Y BE R () ZERRE
Ry

Yi/f = 142.06—4.10 x 10° x f, r = 0.754 (p <

a1 Fig. 4 NEFTR 0 &AEEEERR(GM
regression) Fy
YE=142.06xf-4.10x107xf .. ................... (23)
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Fig. 3 Geometric mean (GM) regression between logarithms of equilibrium yield per effort, In(Y/f), and effort (f) of
sergestid shrimp from 1992 to 2006 in the coastal waters off southwestern Taiwan. The solid circles were the year in
which the logistics of equilibrium yield per effort (ordinate value from table 1) was observed (left); Arithmetic mean
regression (AM) and geometric mean regression (GM) between equilibrium yield (Y;) and effort (f) of sergestid shrimp
from 1992 to 2006 in the coastal waters off southwestern Taiwan. The solid circles were the year in which the Y,
(ordinate value from Table 1) was observed (right).

Table 2 Schaefer and Fox models to estimate the constant (a), coefficient of abscissa axis (b), correlation coefficient
(r) , t-test value, effort (f) and maximum sustainable yield (MSY) based on the equilibrium yield and fishing effort (data
from Table 1) of sergestid shrimp from 1991 to 2007 in the coastal waters off southwestern Taiwan

Parameter A B R t-test Critical level MSY(ton) f(haul)
Fox 4.99 6.07 x10°  0.936 -5.501 0.01 891.91 16485
(IN(Yy/f) vs ) : . . : : :
Schaefer 142.06  -4.10 x10° 0.754 4.133 0.01 1230.80 17327
(Yeff s f)

e b (13) ke (22) =t > a~ b EAEF MRS
AT -

KiE iR - B 1995 558 - VESEMYIEnZE 97 i -
AR WSS R 11.76x10° #87K (Table 1

FEET MSY (2 %S Jit: (f) = 1/b = 17,327
#X (Table 2) -

EAEHEA AR (Y) = ¢'/b = 1,230.80 mt
(Table 2) -

#F fo= 17,327 fRAAX (17) > A1 xEss
JIE (for) B 15,594 8K - 4% Y, = 1,230.80 mt {t
AR18) A[1E AR (You) J 1,218.50 mt o

TEWSEE IR < PR3 L - MERER IR - i
Y53 ) R BLELAT 5% i S R I 1R D
T~ FhEREEES GHHEEMRZEE - —
fieBARE i R AR (Gulland, 1983)° P4
e e AR S R F T DA EIRE T H
FEEVEE% (Chen et al., 1995) » TFEEME IS EE

55 3 M) - HEGIER (1994 .2 2.15 £5) FefEFAR
K o MRS 2 A S BAT 55 e B HE R
1E/= e (Su et al., 1995) » Efsi HAR i S H
AR Z i (2000 mt) - FRBEERESEE]H T
RIS fB8E (Chen et al., 1995) » {H[FJH/RE
BRI RER AR L 2558 R E
bt - fh Fig. 2 B Table 1 (955 2 Bil%s 6 T
7 1996 4 R 1997 4.2 55 J R - {HBELAL
e (HH 1996 4£.2 92.36 kg/fE Rk 1997
T2 40.30 kg/HEZED 2003 4R, 18.84 kg/HEA)
R aER (FH 1996 4.2 1200 mt [#hy 1997 .2
900 mt) Al HE > FrEERCER &
VRFHEFERE ST © B,o= 1,470.70 mt Fy A=
RSP AR HAELL 1995 R g
(2,000 mt) RAK > B T EURASHTHIRTEIEZ S »

IRAIEBAE A E AR g K IERRSI S
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Fig. 4 (A) Geometric mean regression between

logarithms of equilibrium yield per effort, In(Y/f), and
effort (f) of sergestid shrimp from 1992 to 2006 in the
coastal waters off southwestern Taiwan. The solid
circles were the year in which the logistics of
equilibrium yield per effort (ordinate value from table 1)
was observed; (B) Arithmetic mean regression between
equilibrium yield(Yy) and effort (f) of sergestid shrimp
from 1992 to 2006 in the coastal waters off
southwestern Taiwan. The solid circles were the year
in which the Y. (ordinate value from Table 1) was
observed.

HAE A R RIE A BIZ ML - HfY
ARWFFEAGERBUR > NS B AFHE L ER(YS)
F5900.99 ~ 1,218.50 mt > FEES J1E ()
12,858 Y 15,594 HEX - [Kltk 1997 FLIRZ
Mg R CaEE R R FTRE B AT LK - 1995 4
LIt - S5 JT R RN - & 2007 - Rk
ISR TR S RS 1 - v
GV FE R ARG S H AT E A B A
WIS o RRIHRERT - AFEHTREE H
A E T o EEFEERIURR T
AHEAER (Fox model) fEREREELLIKIE - [F]

R e Bt R T ER IR R EIR AL I &
JiR o AER R —E R = H I BUE ~ B HIE
SEM R Hehil s E SRS AR S L A& T T - £
Ko B B i (P AR B E A -

Pl e AR R A R FE R 8 R SR
RIS INE G - SOREZY IR RIES &
BN RAGR - Ll BRGRZ I R RE R
SRR - ARWSE R R i B R E R (R
1993 ~ 1994 4 2 i JEERIA A DeLury 0K
(Chen et al., 1998) » HIAESEMARBEEH < M H -
B 1993 FFl A Ef 2 45 IR sRas  BEm L IfugnaE
HIEFHE 2003 FRENERELARRE < 1995
LA W - TEFSER S B - rTRELL
A FAEAS R K » AR FTREEEL q (E1R
= MSY {EIRE - HATLERVRRECDE T
FCBE o ARKBEE e N IR RERIRE ST K
BRIl EREMHE S - q HESRES - BN
Qe REARANIR e HL ik SO (IS RE SR 3
Al QIPEERT LGS T2 -

AT B AY) (ERR) (RIEREa
#3# (Omori, 1969) » FHJR I E S iR e
WA Ryt - RIESER — AR AR
TEELER - FrAEEYGETE RN e
FEH A B P TR R AR B AR E T T (King,
1995) - {H el g A= 7 S B Em /R T RIS AL B e A
A AN TEIAY SKAE 73  ASHFSE6E F Schaefer Jz Fox
(Ricker, 1975) fEZGEITHEE » F55EE/R Schaefer
iz MSY filifEH% Fox B ihife& s - Hil
TR RS t-test Al R B BEEE I RS REEDR
Fox f& =, ~ Schaefer =15 BHZREH{% (Table 2) >
Kt 7 DAER A o IR AR K 2K B Schaefer
(1954) - HAEIRFras e =t - (RS
B BEMAAESE S - CEAHEE ]
fERE » Fr—HAY ASPIC 15X, » HPHGR KRl pr s
PRETEATIE B AR B BRI E R
B HBH HRE KBS R — PR
7 o

TEARME Ry HLAS = B MRl SR R A T Ry /K E
EIFAEY)  HA AR (Omori, 1969) » KL
RN RER B B R
& 7KER S OB KRS o FIRIKFANSREES TN
B ESELRHILF AT - HERT 1S SRS eI
R o HEIFTAIEE Freon ZfgHiz CLIMPROD
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BlEwtz (Freon et al., 1993) ®{ELy Lfisr4fr 2
H > 53—J5H - R R R IR
W KIBLLA— 9 (AN E/Kil) BAE
CPUE {HIFIZ3T - @ ERFEEYE ErfiEA
JEERT o FEHTELUR AR A3 DL 2
TESEACERIC & E IR DU ERET T 08T - BT EERE
B EIEZBAGR » 1 HAER —FE & 0ok
WA SR s BT ERE RN AT
QIR B S BRSBTS
Ml HEH H 1% 55 S -

A b A oo B AR 2 3 B 2 A% IR (Ricker,
1975) R = fiE-{/%F X (Beverton and Holt, 1957)
AR o #14 FH IEARR 2 A= RE M QP AR -
FlRIEE - EINES - ERARESEXR
HFE A FEE B EE (Density-dependent
recruitment) BGEFFIAELE o FHEEZ - AKECS
FLAE- TRy IR SRR R T o i PI T 1 P
j—\‘ o

AT SR aR AR A A G TEREY - B
FiRetH S FER R Z AR E R (2R
IR AIAR 2 U FARIELER) Al > M REAETT -
S3— 7 » R IEARMR Rl T 2 ST
EHRY) - KIEE AR B A TAF
e SR 2 S A TS (. (Multispecies
model) JEFTIIHT - B E AR A BRI L
TiEREM - FEREIRKNCEZRER -

A

AW FER S BT G IR A SR ER ST A ) B
SRR R BB IR R L B 0 AR IR &
JIEs g i $835 R b FERE B ZE A 2R
BiF9E BRI A SR A RS TR T AR
RIIE > BRE SR AL IR B R i Bl i &
FHIEE - DURCR s iy 18 R e A e i AR
FERER > 161G DUERIZER - SR BT -
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Studies of Sergestid Shrimp (Sergia lucens) Fishery in the Coastal
Waters of Southwestern Taiwan with Surplus Production Model
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ABSTRACT

This paper studied the sergestid shrimp (Sergia lucens, Hansen) fishery around South-western Taiwan
between 1991 and 2007. Fishery statistics were collected and employed for dynamical analysis of the classical
surplus production model. The values of the equilibrium fishing yields (Yg) were estimated after Schaefer.
Regression relationship between CPUE and fishing effort was found significant. Adapting the Fox model
resulted in the estimated values of optimum yield (Y,) of the fishery of 893.32 mt, under the condition of
10,478 hauls annually. Analog results with Schaefer’s model equaled to 1167.87 mt, and 13,151 hauls,
respectively. Both assessment models concluded that the resource has been over exploited, and that the level of

exploitation should be heavily reduced for utilization of the stock.

Key words: Sergestid shrimp, maximum sustainable yield (MSY), optimum fishing effort, southwestern

Taiwan, surplus production model
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