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Fig. 2 Annual landings of the
common dolphinfish from 1995 0 Loe——0—+—0—+—0— 09— —0——0——0——0——0—'
to 2004. (Data source: Fisheries 1995 1998 2001 2004
Yearbooks, Taiwan, 1995-2004). Year
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Length frequency histograms for the female dolphinfish.

Curves represent the estimated frequency distribution. Broken vertical
lines represent the estimated mean length at age and horizontal bars
indicate the constraints imposed to the mean length at age.
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Fig. 4 Length frequency histograms for the male dolphinfish. Curves
represent the estimated frequency distribution. Broken vertical lines
represent the estimated mean length at age and horizontal bars
indicate the constraints imposed to the mean length at age.
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Fig. 5 The von Bertalanffy growth curves for the common dolphinfish. Broken

lines indicate the von Bertalanffy growth curve without considering seasonality.

Table 1

Hotelling’s T? analysis for the estimated von Bertalanffy growth

parameters between the female and male dolphinfish

S = 16.482 -0.2262 Sl 0.0607 4.3258
0 0.0032 0 315.2427
/
[ Pfemale - Pmale] [_85 -0.1 02]
T = 67861 Ty’ =13.83 Foo1;2,20332 = 4.61

HO: Efemale = Ernale

T2=67861 > T,2 = 13.83 Reject H,

Entries include the pooled, estimated, variance-covariance matrix (S) and its inverse
(S, the calculated T? statistic, the tabular F and T? statistics. Pignae: Column vectors of
parameter values estimated from female samples; P,,.: Column vectors of parameter
values estimated from male samples; Epae: VOn Bertalanffy growth function of female
samples; E,...: Von Bertalanffy growth function of male samples.
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Fig. 6 Age composition distribution for the common
dolphinfish.
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Fig. 7 Length-converted catch curve for the common dolphinfish. Solid dots represent data points included in the
analysis.

Table 2 Construction of the length-converted catch curve using length-frequency data

(a) Female
L1-L2 mid L F Age(t) at L1 Age(t) change Age(t) at mid L In(F/dt)
34-38 36 1 0.548 0.070 0.583 2.661
38-42 40 41 0.618 0.073 0.655 6.331
42-46 44 138 0.691 0.076 0.729 7.500
46-50 48 550 0.768 0.080 0.808 8.835
50-54 52 722 0.848 0.084 0.890 9.057
54-58 56 1123 0.932 0.089 0.976* 9.447
58-62 60 1259 1.020 0.094 1.067 9.506
62-66 64 1358 1.114 0.099 1.164 9.523
66-70 68 1556 1.213 0.106 1.266 9.597
70-74 72 1240 1.319 0.113 1.375 9.304
74-78 76 1378 1.432 0.121 1.492 9.339
78-82 80 1035 1.553 0.131 1.618 8.977
82-86 84 923 1.684 0.142 1.755 8.780
86-90 88 1370 1.826 0.155 1.903 9.085
90-94 92 1336 1.981 0.171 2.067 8.961
94-98 96 1342 2.152 0.191 2.248 8.856
98-102 100 808 2.344 0.216 2.452 8.225
102-106 104 430 2.560 0.249 2.685 7.454
106-110 108 256 2.809 0.293 2.956 6.772
110-114 112 175 3.103 0.357 3.281 6.195
114-118 116 135 3.459 0.456 3.687* 5.691
118-122 120 49 3.915 0.631 4.231 4.352
122-126 124 23 4.546 1.034 5.063 3.102
126-130 128 11 5.581 3.367 7.264 1.184
130-134 132 3 8.947

134-138 136 1




LDUMULTIFAN 3 RBE ] i ~ IR MIETE 45

Table 2 continued

(B) Male
L1-L2 mid L F Age(t) at L1 Age(t) change Age(t) at mid L In(F/dt)
38-42 40 1 0.437 0.055 0.464 2.903
42-46 44 3 0.491 0.057 0.520 3.962
46-50 48 15 0.549 0.060 0.578 5.530
50-54 52 71 0.608 0.062 0.639 7.041
54-58 56 118 0.670 0.065 0.703 7.505
58-62 60 251 0.735 0.068 0.769 8.212
62-66 64 357 0.803 0.072 0.839* 8.515
66-70 68 490 0.875 0.075 0.912 8.780
70-74 72 729 0.950 0.080 0.990 9.122
74-78 76 806 1.030 0.084 1.072 9.165
78-82 80 820 1.114 0.090 1.159 9.121
82-86 84 702 1.204 0.096 1.252 8.900
86-90 88 608 1.299 0.103 1.351 8.686
90-94 92 723 1.402 0.111 1.458 8.784
94-98 96 519 1.513 0.120 1.573 8.371
98-102 100 770 1.633 0.131 1.699 8.676
102-106 104 704 1.765 0.145 1.837 8.489
106-110 108 533 1.909 0.161 1.990 8.103
110-114 112 278 2.071 0.182 2.162 7.330
114-118 116 195 2.253 0.209 2.357 6.838
118-122 120 151 2.462 0.246 2.585 6.422
122-126 124 107 2.708 0.297 2.856* 5.886
126-130 128 64 3.005 0.377 3.193 5.135
130-134 132 41 3.382 0.515 3.639 4.377
134-138 136 9 3.897 0.819 4.307 2.397
138-142 140 3 4.716 2.170 5.801 0.324
142-146 144 0 6.886
146-150 148 1
*The first and last points used in the regression analysis.
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Table 3 Comparisons of von Bertalanffy growth parameters of the common dolphinfish with previous studies

Location L., (mm FL) K @’ Reference
North Carolina 1733 0.31 5.59 Rose and Hassler, 1968
Straits of Florida 1650 0.68 6.27 Beardsley, 1967
Gulf of Mexico 1427 3.13 6.80 Bentivoglio, 1988
Puerto Rico 1457 2.19 6.67 Rivera and Appeldoorn, 2000
Barbados 1436 2.87 6.77 Oxenford and Hunte, 1983
Eastern Taiwan (Female) 1660 0.99 6.44
Chen et al., 1999
(Male) 1870 1.31 6.66
Eastern Taiwan (Female) 1346 0.605 6.04
This study
(Male) 1431 0.707 6.16

®’=Log (K) + 2Log (L-)
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Age, Growth and Mortality Analysis Estimated with MULTIFAN
Based on Length Data of the Dolphinfish, Coryphaena hippurus,
from the Eastern Waters of Taiwan

Yu-Kai Chen', Wen-Yie Chenl*, Wei-Chuan Chiangl, Fu-Chia Lin',
Hung-Hung Hsu' and Wei-Cheng Su’

! Eastern Marine Biology Research Center, Fisheries Research Institute
? Fisheries Research Institute

ABSTRACT

A total of 26,330 fork length measurements (FL) of Coryphaena hippurus collected daily from January
2004 to July 2005 at Shingkang fish market, Taitung were used to fit von Bertalanffy growth curves by using the
MULTIFAN. The estimated von Bertalanffy growth parameters for female were: growth coefficient (K) = 0.605
yr"l, asymptotic length (L.,) = 134.6 mm, and estimated FL at ages 1 and 2 were FL;= 66.77 cm, and FL,=97.56
cm respectively; and K = 0.707 yr'l, L, = 143.1 mm, FL;= 77.95 cm, FL,= 110.96 cm for males. Two age
classes were distinguished and their age composition were: age class 1(85.5 %), age class 2(14.5 %) for females
and age class 1(85.1 %), age class 2(14.9 %) for males. The landings were mainly composed of age class 1 and
age class 2 fish. Mortality estimates were as follows: Z = 1.46 yr', M=0.82 yr', and F = 0.64 yr' for
females and Z = 1.51 yr', M =0.89 yr', and F = 0.62 yr' for males. Exploitation rates were 43.9% and

41.1% for females and males, respectively.
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