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1953 4E 1997 £/ - HEEIYSERIET] Coryphaena hippurus 2 FERRIEEE) > 7]
EBAREWIHARSEY (1953-1971) - BASSRSER (1972-1989) RFesrBRREEY (1990-1997) - A
IRTE R BE IR RAE ERTROFFEBHIT - Bianm AE BAI5 8,700 MY - FRIhHEE AT ]AEHE
YRR BB AR BAIAES I RMERER - BNSRREREN 7.518
(1998 £ - FEATTBEGER 1448 RRMEH 5033 REBEMEREH - K
FAO-ICLARM BfIZ% FiSAT BiSEEEOMTHER HEA FL,=53.29 cm, FL,=104.32 cm, Loo=187
cm, K=1.31 (year-1), M=1.27 (year-1) ; & FL,=57.52 cm, FL,=99.86cm, Loo=166 cm,
K=0.99 (year-1), M=1.09 (year-1) » FE#HERIIDL 1 B8 2 mARE -

RESES : REAY) - HEREAER - [T WES R

$@88 ] Coryphaena hippurus £33 ¥ SR E) B EH T I5
H o SR FEER - K 1998 FRREFREA
SRR TR R 12,424 MR 5 SEMIE RTET)
WIEE 17,157 MRy 72.4% > EERIANETS - MER
REPEEN FHAR L, —  TREETIEERESE
AR - XAFIINAREAREEIEaET &
o BrEEIRERAE (FAO) 7E 1995 FEE#E 71982
12 510 HREBEBHEEAGERBENEHER
RSB B R B R SITIRE . <k HE
EMERMS R R - MAEARIFGEEREER - A/
BETJRE & BEIHERY - FEMNIL - RS
RESE BRI E B B S B H R
B - 0 R IR BT - HIDREFRRIGR
EREAEF AR (Total Allowable Catch, TAC) B9
ZEEH - 54 S ERECH R LI JRY
BRMERY  EMRENERRBEIRE  RTH#
HAFESR  ARETHERRSHME —PHRE
LB R R R EL P IS B RN REAEATT -

BRACEE, TLR%, FALIT, BFEE, &ER (1999) SR
REVIGEBRBHHESERREB IR, KEHE, 70&2):
1-9.

MIERTTIA
SR (A HUR - TEHERR  ERA) - ISR R

bR T SREE ] 1953-1997 FIE EMETER T

HERREFERY  ROIMEREEENKE
1990-1998 - Fras A IS HE Mk -

BEEES B, £ 1991 E 1997 F£E)
TR R B e SRR AR T PRSI
IFAIEARS, (ESEMEDEES HERERER -
NEBREREARIES IE > BILIHARILRE
B #9755 (Personal communication, 1997) 3k
7, HEtEAH)E:

Overall cpue = (C, + C)) / (kf; + )i M

C,: By ISt iis R f0 BTy
L= Fak-

C,: ByTaMICHES IR E R 0 B aAnaEiEsy
BhHE

k=R

1996 £ 8 HE 1999 &£ 7 A - BHIRE BH#HE
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IR RETJRTEFL > 1996 X 1999 ISR
By s HIE 875 B 1,165 B~ 1,448 B K 929 &
a5 FIES 2,082 &~ 3,708 2~ 5,033 B 3,331 & »
FIFE FAO-ICLARM BHS$.> FiSAT @iaa® » 43Rkl
ELEFAN | 47 L, K& ; NORMSEP f@tfriEsanesy ;
Pauly's ESRIELC AIEZCRIGHE - A B ARTECRE -
HIEBIONNZ AHE R (Relative rate of increase of
catch) @@L - AT FERRER AERFR
(Chi -CYC,=b +at
Cot RN C,, t+1 FRyEENR t:
FFREIRY] (F) > t= -bla B EFRERTEIBHAT]
FAREHI TR R E RS .
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Ko HERF(E 226-1,031 WEZ R (40 Fig. 1) HyEE
BEIRF B LAY E AR IR TR RS
C,=385+23.8t(r=0.505) cccciicrieeernnn. (3)
t: FFERTIEE) 5 Gt tEFERY RIS E ()
1972- 1989 i & BREEIMNHISS > 1987 i
Y 4,837 MEE: S > S/ VBRI 1972 4ERY 737 ME (411 Fig.
1) HofeE SRR R L E AR IBIER TR S -
Co=1431T + 139t (r=0.675) ceceerrereeerennas (4)
1990- 1997 iR rBEHEERETA > N
1992 4EHY 10,906 ME > A HIE 1996 41 2,327 W
(40 Fig. 1) > HfgE SRERR# LR B AR EEE TR
s -
C,=9097 - 409 t (r = 0.345) .oovvierriirieeeeeerienne (5)
541> 1972- 1997 FE R EREEELTE T g B o 8
By ELEENTYRE A RRCEARRE (40 Fig 2) » EAHRHMR
% r=0.908> L HZ 1990- 1997 F HABRIREE =5
0.983 - iy _ it B AERR M HE I B SR B Ry B %
B HENHBREEEEIBCFES -
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Fig. 1.

1973 1978 1983 1988 1993

Year

Dolphinfish fishery can be considered to pass three periods: (I) pre-developing (1953-1971), (Il)

developing(1972-1989), and (1) fully-exploited (1990-1997) in the eastern waters of Taiwan.



ORI IR e R BB R B B T 3

14000
( —®—Taiwan

—®—Eastern
12000 r

10000

8000

Catch (ton)

6000 p

4000 r

2000 F

1972 1975 1978 1981

Fig. 2.
(r=0.908).

L R ST A

DM 1 58 SRR DI 2 AN RS - Y EHEND
VAR EE S )R R R E DUERESIE F - F 1990-
1998 FFriEATTIGINE HekRBEH NG H RIE )
EHEER  EEEEERERraE - (FREN
LRSS I EEBER - B AR B iAo
6 JOEME R AR K BRI cpue fE 0 40
Table 1 - | Table 1 151870 K B HERI TS
B ESHESRE 2,387.37 AfT/ME > 317.54
T - B EARRIBE DRSS DR ER 1 K 81D
BENEMEESIES 0133 EEERE K ERE
0.133 » FE (1) KEE 1990-1997 FRLThHIE A
TISEE I BEAIEES SJE (Overall cpue) - Table
2 Ffrs 1990- 1997 SEHES N B - BAIEHES N R
I H SRR LR -

VY ~ ELEFAN | BEFT/FARIFELR H A IE L 1R

1998 £ 1 AZE 12 A > gt ilE i R0

1984

1987 1990 1993 1996

Year

A positive correlation between the catch of Taiwan and eastern waters for dolphinfish

(FL) » i ~ MESHFS RS RIRS 1,448 f 5,033 - #8H
ELEFAN | ffTisse iR 28 TR L= 187 cm, K=
1.31 (year") - 411 Fig. 3 M L-=166 cm > K=0.99 (year") -
0 Fig. 4 - Pauly's BHEIECERANNG ¢

Ln (M)=-0.0152-0.279In (L-)+ 0.6543In (K)+ 0.4634In
(T ettt ettt et (6)

M: ESRTEC{FEL (year'); L BAMIREAE (BY&
cm) ; .

K BRAREL (year’)

T:1998 4% 4 B » BEMDEIH 10 m K& P HEPKER
£ 27.57C

H 6) FRGHE - HEERIB PRI RES IS 1.27,
1.09 {year?) »

FAO-ICLARM B &%~ FiSAT #Ea“» Hrb NORMSEP
FiEBLIE AL (Maximum likelihood) 4 458
BRARMN n AFEEBSMERN - 1998 FERANE
F o 4R NORMSEP STEHSRANFE 3, 4 Fir - I 3
BAMEXRFHSHIE 53.29 cm, 75.50 cm,
104.32 cm s ififs 3 BFEREXEFIESHIE 57.52
cm, 75.12 cm, 99.86 cm -
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Table 1.  Calculation of mean and standard deviation of cpue of powered fishing craft and powered raft in
Chengkung area for standardizing cpue of both.

Serial ) CPUF of fishing . ) CPUE of
Period Serial No. Period
No. craft (kg/n) raft(kg/n)
1 16-19 April, 1991 2155.32 1 03-06 May, 1991 311.23
2 26-29 May, 1991 2309.06 2 06-08 May, 1993 365.72
3 28 April-08 May, 1993 2405.84 3 24-28 April, 1994 318.92
4 13-16 May, 1993 2793.25 4 10-14 May, 1995 299.79
5 18-24 April, 1994 2763.63 5 10-13 October, 1995 304.02
6 12-15 April, 1995 1897.11 6 04-07 October, 1997 305.53
Mean 2387.37 Mean 317.54
Standard deviation 348.42 Standard deviation 24.52

Table 2.  Effort, catch and overall cpue of year in dolphinfish
fishery of Chengkung area.

Year Effort (n) Catch (ton) CPUE (kg/n)
1990 ‘ 6144 1607.3 261.6
1991 6137 3498.0 570.0
1992 5426 3006.3 5541
1993 3689 1919.8 520.4
1994 3059 921.0 301.1
1995 3282 1614.7 492.0
1996 3048 429.1 140.8
1997 3825 966.7 252.8

Table 3.  Summary results of separating frequency distributions obtained with
NORMSEP program of the FiSAT package for male dolphinfish Corphaena
hippurus in 1998. '

Group Mean Standard Population Separation
No. (cm) Dev.(s.d.) (N) Index (S. 1.)
1 53.29 4.240 42.56 -
2 75.50 0.106 687.28 2.992
3 104.32 8.616 718.16 2.997

S. I. should be >= 2 for groups to be meaningfully separated.

Sample size: 1448; Chi-square value= 99.34; Degrees of freedom= 20.
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Fig. 3.  Facsimile of a plotter output obtained with the ELEFAN | program of the FiSAT package and
representing growth curve superimposed on the length-frequency data for male dolphinfish Coryphaena
hippurus in 1998.
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Fig. 4.  Facsimile of a plotter output obtained with the ELEFAN [ program of the FiSAT package and representing
growth curve superimposed on the length-frequency data for female dolphinfish Coryphaena hippurus in 1998.
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1953 - 1971 4 » RENGIS LAV EE RN #EIR
K FEERFREEMEEEIE/ - AR - 1AL
e ERY R EE T) R RO B & ) R R
(Pre-developing stage) » 1972- 1989 £ » HEFHIE %
WEZ R o EREEE o FRTE I B LR
REEIRIIHVIR G - EABHZMSEL (Developing stage)
1972- 1997 FRITHRIER 4,137 WF (C)) > SGEHE 3
FWEEER () KEC - C)/IC HEYEREE
24k > (20 Fig. 5) > 1989 FFEHYERAL 0> 1990- 1993
F o WIEEAARERIEN » 1994- 1997 FRIBARERIIR
Lo HEIEHE AR S EMEE  (Fully-exploited
stage) » FHEEFENS SUEE ) o I BHCEERYETE -

RO B SR EE T B R g 4-6 AR 9-10 A »
WA T B S R AR RS R EE R
IRSE - WL EER IR - H
By AR e E) e R g e g B (E R A
WEBHERENER (L EE KM - H Table 2
IR > 1997 FEjAITEYER - IESE 6,137 fHEE
% > {H CPUE aM{hEiE 570 A/ » MR =
1996 FHERIES I ETIRE 3,048 f& - {H CPUE {H{K
{# 140.8 AT/R8 » HEAIBEER SRR B B AT I
RS BT I R T B2 RIE - DIBCERE A Eee
o MBI E RGN RS - 2 B

Onh

H IR R AR B B A e B HANRE S
RYFRE > RLEEEMBE D - (BB IEE T
fRIERVIRE - KA LR R97E e - g I | B
B mEENRREML - MERETMEEENERE -
BRREERE SR KR EEER (Maximum
Sustainable Yield, MSY) B{EEHRIRE » VB E—F 8
& e '
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WAET SRR AR R R E
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Fig. 5.  Variation in relative rate (C, — C, / C,) of catch of dolphinfish in eastern waters. C, and

were represented average catch of twenty-sixty years (1972 — 1997} and running continuous three

years respectively.
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B R (2) ARG ZEREER RS

y=0.625-0.195t (r=0.379) cooiiiiiinennen, (7)

y (C., -C)C ot ERARS ()

Table 6 FRIMERIGI A ER 0 HORER
1991 82 1992 2 [ > TERAFAMREHET - MAE R
T A K AT 8,700 W -

REETIB S —REINTI A" (HIEGERNE
BRENFHEFREELEET X SHEMAR
SR LA G AR SRR A S G H

R HWRIECHREUNR  SinEE TR Fini
P BRER 2 BRE R V- 1998 £ HEE AT
1Bt - MEf RERAERCGER] » £8 NORMSEP fEHTHER
HEREAE - R RRY BT RE RN EE DR IATE R L
A RENFTEIE VR aEE - e i o5l
1, 2R 1, 2RANTHRIRBASFIZE
53.29 cm K 104.32 cm ; BB RIR 57.52 cm &
99.86 cm - X SRR LB T - MEFRRIE RIE
CRBI RIS 1.27, 1.09 (year') » B —R AR
B WIHERIEEERDLL 1 508 2 BRARE -

Relative rate

3.5 *

Fig. 6.
C,)/ C, = -0.195t + 0.625 (r = 0.379).
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Trend in the relative rate of increase of catch in the eastern waters of Taiwan. (C,, —
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Studies on Catch Trend and Growth Parameters of Dolphinfish Coryphaena
hippurus Linnaeus in the Eastern Waters of Taiwan

Abstract

The history of dolphinfish Coryphaena hippurus fishery of the eastern Taiwan during 1953-1997 can be
divided into three periods, (1) pre-developing stage, 1953-1971 (2) developing stage, 1972-1989 (3)
fully-exploited stage, 1990-1997. This study estimated the standing stock size and revealed that the theoretical
maximum production was about 8,700 MT. The major fishing methods of dolphinfish in Chengkung area were
long-line power craft and plastic raft. Comparing the catch per unit effort (cpue) of these two methods shown
that the cpue of powered fishing craft was 7.518 times greater than plastic raft. Applying FiSAT software of
FAO-ICLARM to the length-frequency data (1,448 fish of male and 5,033 of female) sampled from Shinkang fish
market in 1998, this study obtained the follwing growth parameters:

Male: FL,=53.29cm, FL,=104.32cm, L,=187cm, K=1.31(year"), M=1.27 (year"); Female: FL,=57.52cm,
FL,=99.86cm, L,=166cm, K=0.99(year"'), M=1.09(year").

The most abundant fish groups were age-1 and age-2.

Key words: Dolphinfish, Theoretical maximum production, Longline, CPUE
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