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SUMMARY: The size, growth and spawning characteristics of pompano dolphin (N=150) and common dolphinfish (N=36)
caught off the Canary Islands between May and September 1995 and between July and September 1996 were examined.
Fork length (FL) of pompano dolphin was in the range 28.3-62.8 cm. In 1995, the mean length increased significantly from
June to September. However, in 1996, the mean length was significantly larger in July than in September. The overall
length-weight relationship was W=0.0287*FL*’" (r=0.97), while these relationships by sex were as follows:
W=0.031*FL>7* (r=0.98) and W=0.0282*FL>7"® (r=0.97), for males and females respectively. Spawning takes place at the
beginning of the Summer (June-July). All the individuals obtained showed developing gonads, but females showed a high-
er gonadosomatic index (GSI) than males. The highest GSI values were obtained in June (X=3.10+1.73), and decreased pro-
gressively towards the end of the season (September), when the average of this index was X=1.86+0.87. Similarly, the con-
dition index decreased significantly from June to September. The proportion of females was always significantly higher than
males, except in July 1996 when it was 1:1. There was a high correspondence between growth rates determined by annuli
scale interpretation and modal progression analysis. According to scale annuli interpretation, the individuals caught showed
more than five age classes. However, there are doubts about age assignation from scales. Fork length of common dolphin-
fish was in the range of 76.5-103.0 cm. The length-weight relationships obtained for all the specimens caught was
W=0.00095FL*?" (r=0.96), while these relationships by sex were as follows: W=0.00398FL>***? (r=0.94) and
W=0.01656FL>%7 (r=0.91), for males and females respectively. Spawning probably takes place at the beginning of the Sum-
mer. All the individuals obtained showed developing gonads, although the GSI of females were higher than males. The high-
est GSI values were obtained in June (X=5.50+2.17). In the same way, the condition index decreased from May to June. The
proportion of females was always slightly higher than males (1:1.4), but the ratio was not significantly different from 1:1.
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INTRODUCTION
Coryphaena is the only genus in the
Coryphaenidae family and is made up of two

species, Coryphaena hippurus (Linnaeus, 1758) and

*Received October 28, 1997. Accepted October 8, 1998.

Coryphaeana equiselis (Linnaeus, 1758). According
to Collette (1981) and Palko et al. (1982), C. equi-
selis is differentiated from C. hippurus by the fact
that the adult of the pompano dolphin has a body
depth of over 25% the standard length, and that the
tooth patch on the tongue of C. hippurus is smaller
and oval in comparison with the broader and square
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tooth patch of the C. equiselis. There are also differ-
ences in the number of rays on the different fins of
both species, although their ranges overlap. In view
of these distinctive characteristics, it might seem
that these two species would be easy to distinguish,
however they are not. During the CORY programme
financed by the Commission of the European Com-
munities (D.G. XIV), we were only able to segre-
gate them using a genetic marker (Morales-Nin et
al., 1995; Pla and Pujolar, 1999), because none of
the morphological characteristicss allowed for quick
and reliable recognition.

Coryphaena hippurus grows very quickly and its
maximum longevity has been estimated at four years
(Beardsley, 1967; Oxenford and Hunter, 1983;
Uchiyama et al., 1986). Morales-Nin et al. (1995)
from otoliths, reported that fish of 55 cm of FL,
caught off Majorca, were 176 days old, and from
scales, found that specimens of C. hippurus, caught
off the Canary Islands within a range of between 76
to 103 cm FL, were two and three years old. How-
ever, there is no data relating to the longevity of C.
equiselis although, according to Palko et al. (1982),
the life span is believed to be shorter than for that of
C. hippurus. However, Morales-Nin et al. (1995)
found that specimens of C. equiselis, within a range
of between 32 to 52 cm FL, were spread over four
year classes. This fact indicates that the pompano
dolphin has a slower growth rate and greater life
span than the common dolphinfish.

Coryphaena hippurus is a circumtropical ocean-
ic pelagic species that is common in waters of the
Atlantic, Pacific and Indian Oceans (Briggs, 1960;
Beardsley, 1967; Rose and Hassler, 1968; Johnson,
1978), and is generally restricted by the 20°C
isotherm (Gibbs and Collette, 1959). C. equiselis
generally inhabits open waters, and less frequently
occurs in coastal waters. There is little information
with respect to its geographical distribution, but it is
probably distributed in more tropical and subtropi-
cal waters than C. hippurus (Collette, 1981), but is
generally not found in waters with surface tempera-
tures lower than 24°C (Mather and Day, 1954). In
the East Atlantic, common dolphinfish have been
observed from the Gulf of Biscay to SouthAfrica
(Shcherbachev, 1973), and are also frequent in the
Mediterranean (Massuti and Morales-Nin, 1995).
However, pompano dolphin have been observed
from the Azores to Senegal (Palko er al., 1982),
although their range is not known to any degree of
exactitude because sometimes they are confused
with C. hippurus. They have also been reported in
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the Mediterranean sea (Shcherbachev, 1973),
although they could possibly be confused with the
juvenile of the common dolphinfish (Massuti et al.
1997). C. hippurus has occasionally been observed
in coastal waters (Johnson, 1978) and during the
Summer of 1995, we observed several common dol-
phinfish swimming into the port of Arguineguin
(Gran Canaria), at only 2-4 m depth.

Dolphinfish are abundant in the waters of the
Canary Islands, although the volume of commercial
catches of these species is not large. There are three
reasons which may explain these low catches. The
first is cultural. In some islands, and especially
among the fishermen, these species are known by
the local name of “corpse eater” mainly as a result
of their tendency to aggregate under floating objects
(Fedoryako, 1988), including corpses. The second
reason for low catches, relates to the absence of a
large scale marketing and distribution network for
these species beyond the insular markets. All catch-
es of dolphinfishes are currently sold fresh to local
restaurants or to the local market, whose capacity
level is very limited. Thirdly, the seasonal presence
of the skipjack tuna (Katsuwonus pelamis), coin-
cides with that of the Coryphaena species in Canary
waters, strongly depressing the potential catches of
dolphinfish. This results from the fact that skipjack
has a well structured marketing network and is
exported to foreign markets (i.e. Japan) so that the
coastal fishing fleet is exclusively devoted to fishing
tuna. So, dolphinfish are only taken by tuna boats as
by-catch.

The aim of the present paper is to report the first
information on growth and reproduction of
Coryphaena equiselis and C. hippurus in waters off
the Canary Islands.

MATERIAL AND METHODS

A total of 150 specimens of pompano dolphin
and 36 specimens of common dolphinfish were
obtained from commercial catches off Gran Canaria
(Canary Islands) between May and September 1995
and between July and September 1996. Fish samples
were caught by the artisanal tuna fleet using live
bait. Examination of the samples was undertaken
immediately after landing. Each fish was measured,
to the nearest millimetre, for fork length (FL), stan-
dard length (SL), distance to the anal fin (AL), dis-
tance to the ventral fin (VL), distance to the pectoral
fin (PL), distance to the dorsal fin (DL), cephalic
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F1G. 1. — Morphometric measurements taken for Coryphaena equiselis and Coryphaena hippurus: Total length (TL); fork length (FL); stan-
dard length (SL); distance to the anal fin (AL), distance to the ventral fin (VL); distance to the pectoral fin (PL); distance to the dorsal fin
(DL); cephalic length (CL); opercular height (OH); and anal height (AH).

length (CL), opercular height (OH) and anal height
(AH) (Fig. 1). The total weight (W) and the eviscer-
ated weight were also recorded to the nearest 0.1 g.
The gonads and the liver were weighed to the near-
est 0.01 g. The sex and stage of maturity of each
specimen were ascertained from head morphology
and by macroscopic observation of the gonads, fol-
lowing the classification proposed by Holden and
Raitt (1975) (I, immature; II resting; III, ripe; 1V,
running ripe; V, spent). The gonadosomatic index
(GSI) was calculated as GSI=100GW/W (Anderson
and Gutreuter, 1983), and used to determine the
spawning season.

All fish sampled were genetically analysed
with protein electrophoresis technique using 11%
starch gel. Tissue extraction, electrophoresis and
procedures for visualizing proteins generally fol-
lowed the methods outlined in Aebersold ef al.
(1987) with minor modifications (Garcia-Marin et
al., 1991).

The length-weight relationship was established
by linear regression, using logarithm values. The
relative condition factor (Kn) was calculated as
Kn=100W/TW, where TW is the estimated weight
of fish of the same length, derived from the length-
weight equation (Anderson and Gutreuter, 1983).

Morphometric relationships between FL, taken
as an independent variable, and each of the remain-
ing variables taken as dependent variables, were cal-
culated in the following way: Yij:aiFiji, where FL
is the fork length of individual j, Y is the i variable

of individual j and a, and b, are the parameters of the
relationship between fork length and variable i. Cal-
culations were carried out using logarithmic values.

Statistical analyses were carried out with CSS
statistic software (StatSoft, Inc.).

Growth rates were determined by modal progres-
sion analysis of length frequency distributions
obtained in 1995 and 1996. These were fitted at the
95% confidence level by the computer programme
NORMSEP (Hasselblad, 1966) included in the
FISAT software (Gayanilo et al. 1994).

RESULTS
Sample composition

Pompano dolphin sampled ranged in size from
28.3 to 62.8 cm FL, and weighed between 292 and
2810 g. The length of females ranged from 28.3 to
57.9 cm FL and the weight ranged from 292 to 2184
g. Males ranged from 29.2 to 62.8 cm FL and from
352 to 2810 g in weight. The length distributions in
1995 and 1996 were significantly different
(ANOVA, F=21.85, P<0.0001; Table 1). The 1995
sample ranged from 32 to 52 cm FL and in 1996,
from 28 to 63 cm FL (Fig. 2). In 1995, the mean
length increased significantly from June to Septem-
ber (ANOVA, F=3.824, P=0.014). In 1996 the mean
length was significantly larger in July than in Sep-
tember (ANOVA, F=49.838, P<0.001; Table 1).
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TABLE 1. — Number (N) of Coryphaena equiselis and Coryphaena hippurus measured each month during 1995 and 1996, mean fork length

(X), standard deviation (SD), and length range (MINimal and MAXimal fork length).

1995 1996
JUN JUL AUG SEP TOTAL JUL SEP  TOTAL
Coryphaena equiselis N 22 14 14 14 64 40 46 86
X 41.9 37.6 41.6 43.1 41.1 40.7 34.0 37.1
SD 05.3 04.6 04.3 03.2 04.9 05.5 03.1 05.5
MIN 32.0 31.7 35.0 38.0 31.7 31.6 28.3 28.3
MAX 52.2 47.7 49.5 49.5 52.2 62.8 41.6 62.8
MAY JUN TOTAL
Coryphaena hippurus N 10.0 25.0 35.0
X 88.3 86.1 86.8
SD 10.3 07.3 08.1
MIN 76.5 77.0 76.5
MAX 103.0 99.5 103.0

Common dolphinfish measured ranged in size
from 76.5-103.0 cm FL (Fig. 2), weighing between
3368 and 13718 g. The length of females ranged
from 76.5 to 99.0 cm FL and weight from 3368 to
9800 g. Males ranged from 80.5 to 103.0 cm FL and
from 5600 to 13718 g in weight. During 1995, 35
individuals were sampled, but in 1996 only one
spent female (91.0 cm FL) was sampled. The mean
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FiG. 2. — Length-frequency histograms for dolphinfishes caught in
1995 and 1996.
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length did not increase significantly from May to
June (ANOVA, F=0.552, P=0.462). Females did not
increase in length (ANOVA, F=0.727, P=0.405), but
males did (ANOVA, F=9.280, P=0.0094; Table 1)
during the same period.

Growth

For pompano dolphin, the modal progression
analysis shows the existence of four (x> = 72.812,
df=9, P<0.05) and five size classes (%*=62.904,
df=10, P<0.05) in 1995 and 1996 respectively
(Table 2). There was a high correspondence between
annuli scale interpretation and the modal progres-
sion analysis for the individuals caught in 1995
(Mann-Whitney U-test, U=14.0, Z=-0.57, P=0.57),
and also for the individuals caught in 1996 (Kruskal-
Wallis ANOVA, H=2.04, P=0.36) (Table 2).

For common dolphinfish, the modal progression
analysis shows three age classes (%’=99.334, P<0.05)
(Table 2). There was also a high correspondence
between modal length classes and the half year class-
es (Observed vs. expected %>= 0.149, P<0.93).

Relative growth

Length-weight relationships were calculated sep-
arately for females, males and all fish (Table 3).

For the pompano dolphin, analysis of variance
showed no significant difference between the length
(ANOVA, F=0.652, P=0.42) and weight distribu-
tions (ANOVA, F=1.226, P=0.269) of the two sexes.
Analysis of covariance indicated no significant dif-
ferences in the length-weight relationships between
the two sexes (ANCOVA, F=1.229, P=0.27). The
slopes of the length-weight regressions indicated



TABLE 2. — Size-at-age data derived from scale annuli interpretation by Morales-Nin et al. (1995) and its correspondence with the size groups
(mean length and standard deviation) obtained from the modal progression analysis of the size distribution of Coryphaena equiselis and
Coryphaena hippurus caught in 1995 and 1996.

Age Size at age Modal Progression Analysis
(years) (Morales-Nin et al., 1995) 1995 1996

Coryphaena equiselis 1.0 27.5+0.3

1.5 32.0 31.9+0.5 31.0+1.4

2.0 37.1£3.3 35.0+0.6 35.0+£2.1

2.5 38.5+4.5 37.7+1.8 39.8+1.8

3.0 41.2+4.7 42.6+2.4 -

35 43.2+4.1 - -

4.0 46.3 - 45.0£0.5

4.5 50.0 50.1+0.8 -

Plus - - 58.0-63.0

Coryphaena hippurus 2.0 81.0+4.0 78.8+2.0

2.5 81.5+3.7 -

3.0 88.7+8.1 87.5+3.3

3.5 98.6+3.8 96.6+3.6

TABLE 3. — Parameters of the allometric relationships of Coryphaena equiselis and Coryphaena hippurus (Interval at the 95% confidence level).

Males Females All Fish
a b R Interval a b R Interval a b R Interval

C. equiselis W 0.03 2.76 098 (2.59-2.92) 0.03 278 0.97 (2.63-2.90) 0.03 277 0.97 (2.67-2.88)
SL 0.99 0.98 0.99 (0.95-1.00) 1.05 097 0.98 (0.93-1.00) 1.03 097 0.99 (0.95-1.00)

DL 0.33 0.80 0.84 (0.65-0.94) 0.44 0.73 0.85 (0.63-0.83) 040 0.75 0.84 (0.66-0.82)

AL -0.11 0.89 0.98 (0.84-0.95) -0.69 0.89 0.87 (0.78-0.99) -0.08 0.88 0.89 (0.80-0.95)

VL -0.45 0.89 0.95 (0.81-0.97) 0.36 0.85 0.94 (0.77-0.90) 0.39 0.86 094 (0.81-0.91)

PL -0.55 0.94 096 (0.86-1.01) -0.55 094 0.95 (0.88-1.00) -0.55 0.94 0.96 (0.89-0.98)

CL -0.49 0.87 0.96 (0.81-0.94) -0.46 0.86 0.95 (0.80-0.91) -0.48 0.87 0.96 (0.82-0.91)

OH -0.84 1.15 0.89 (1.04-1.26) -0.89 1.14 0.89 (1.06-1.26) -0.92 1.16 0.85 (1.08-1.24)

AH -0.68 1.04 0.85 (0.89-1.19) -0.69 1.04 0.89 (0.94-1.14) -0.73  1.07 0.87 (0.98-1.16)

C. hippurus w 0.004 322 094 (2.66-3.78) 0.02 287 091 (2.15-3.58) 0.001 3.53 096 (3.13-3.92)
SL -0.10 1.04 0.99 (0.89-1.09) -0.01 099 0.99 (0.87-1.11) 0.00 0.99 0.99 (0.94-1.03)

DL -1.37 1.26 0.84 (0.78-1.75) -0.23 0.65 0.41 (-0.43-1.73) -1.77 146 0.90 (1.03-1.88)

AL -0.38 1.04 0.98 (0.76-1.32) -0.26 099 0.87 (0.78-1.20) 0.03 0.84 095 (0.70-0.97)

VL -0.18 0.75 0.85 (0.36-1.14) -1.34 1.35 0.83 (0.67-2.03) -0.65 0.99 0.89 (0.74-1.24)

PL -0.21 0.77 0.86 (0.52-1.01) -0.60 096 0.95 (0.38-1.53) -0.87 1.10 0.94 (0.87-1.32)

CL -0.48 0.88 0.76 (0.65-1.10) -0.80 1.04 0.76 (0.64-1.43) -0.73 1.00 0.97 (0.86-1.13)

OH -1.18 1.28 0.81 (0.72-1.83) -0.72 1.01 0.57 (0.40-1.61) -2.01  1.69 0.93 (1.34-2.03)

negative allometric growth in both sexes. There
were significant differences between the mean oper-
cular height (ANOVA, F=10.318, P=0.002) and
mean anal height (ANOVA, F=9.094, P=0.003) of
the two sexes. The mean cephalic length was larger
in males than in females, although not significant
(ANOVA, F=1.901, P=0.17). Analysis of covariance
only indicated significant differences in the relation-
ships between the CL-FL (F=4.707, P=0.03), FL-
AL (F=19.58, P<0.001), FL-OH (F=57.922,
P<0.001) and FL-AH (F=14.015, P<0.001) of the
two sexes. Negative allometric growth was found in
the relationships between FL and all the other vari-
ables, except with AH which behaved isometrically,
and with OH which showed a positive allometric
growth (Table 3).

For the common dolphinfish, analysis of vari-
ance showed significant difference between the
length (ANOVA, F=20.199, P<0.001) and weight
distributions (ANOVA, F=30.84, P<0.001) of both
sexes. The slopes of the length-weight regressions
indicated positive allometric growth. Positive allo-
metric growth was found in the relationships FL
versus DL and OH. Isometric growth was found in
FL versus SL, VL, PL and CL. Negative allometric
growth was only found in the relationship FL ver-
sus AL (Table 3).

The relationships between the body height (OH
and AH) and the body length (FL or SL) did not
show a clear lower limit as proposed by Collette
(1981) which could be used to differenciate
Coryphaena equiselis from C. hippurus (Table 5).
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TABLE 4. — Mean values and range of variation of gonadosomatic index (GSI) and relative condition factor (Kn) per month, for females
and males of Coryphaena equiselis and Coryphaena hippurus.

Males Females
N GSI Kn N GSI Kn
X range X range X range X range
Coryphaena equiselis
1995 JUNE 5 1.11£0.18 0.92-1.41 1.04+0.07 0.91-1.09 17 3.68+1.53 0.95-6.28 1.02+0.07 0.87-1.09
JULY 6 1.10+£0.32  0.83-1.68 0.99+0.05 0.94-1.07 8 3.10£1.70 0.93-6.07 0.94+0.08 0.82-1.14
AUGUST 3 0.96+0.25 0.64-1.14 0.95+0.05 0.90-1.01 11 3.35+0.62 2.17-4.09 0.99+0.12 0.66-1.12
SEPTEMBER 5 1.04+0.13  0.83-1.16 0.94+0.05 0.86-1.00 9 232+0.74 0.93-3.43 0.92+0.09 0.77-1.01
TOTAL 19 1.05+£0.23 0.64-1.68 0.98+0.07 0.86-1.09 45 3.22+1.32 0.93-6.28 0.97+0.10 0.66-1.14
1996 JULY 22 1.54+0.64 0.58-3.51 1.54+0.08 0.93-1.21 18 3.79+0.77 2.50-5.20 1.06+0.06 0.94-1.18
SEPTEMBER 13 0.91+0.35 0.40-1.91 0.99+0.07 0.87-1.10 33 1.51+0.74 0.42-3.15 0.97+0.06 0.97-1.08
TOTAL 35 1.29+0.62 0.40-3.51 1.04+0.08 0.87-1.21 51 2.32+1.33 0.42-520 1.00+0.07 0.79-1.18
Coryphaena hippurus
1995 MAY 4 1.47+0.10 1.35-1.57 1.13£0.09 1.14-1.25 6 497+x1.20 3.29-6.46 0.90+0.10 0.76-1.03
JUNE 10 1.53+0.63 1.14-2.26 1.03+0.07 0.94-1.16 12 5.78+2.17 3.81-8.30 0.90+0.07 0.81-1.01
TOTAL 14 1.49+0.37 1.14-2.26 1.06+£0.08 0.94-1.25 18  4.81+2.23 3.21-8.30 0.90+0.08 0.77-1.03

Only the relationship between SL and AH showed
an average similar to the 25% reported by Collette,
but its range (22.4 to 29.9 %) did not allow us to use
it as a valid and definitive criteria of identification.

Sex ratio

Of the total number of pompano dolphin exam-
ined, 96 were females (45 in 1995 and 51 in 1996)
and 54 were males (19 in 1995 and 35 in 1996).
The overall ratio of males to females was 1:2 and
the proportion of females was always significantly
higher than males (x> observed vs. expected=
88.97; P< 0.001), except in July 1996 when it was
1:1. Females predominated (1:2) in size intervals
lower than 45 cm FL, while in larger size intervals
the proportion between males and females was
1:1.

Common dolphinfish sampled were 21 females
(20 in 1995 and 1 in 1996) and 15 males (all sam-
pled in 1995). The overall ratio of males to females
was 1:1.4 and the proportion of females was always
higher than males (1:1.5 in May and 1:1.3 in June).
Females predominated in size intervals lower than

85 cm FL, while in size intervals larger than 90 cm
the males predominated.

Spawning period

During the sampling periods, ovaries and testes
of both species were well developed with all the
individuals in the stage III of the scale of Holden
and Raitt (1975). We did not find any specimens in
stages IV or V.

The monthly GSI values of females of pompano
dolphin were usually higher than those of males
(Table 4). In 1995, the highest values of the GSI in
both sexes ocurred between June and July, with a
peak in June for females and July for males. In 1996,
the maximum GSI for both sexes was recorded in
July. However, there were no samples in June and
August of that year (Table 4). In 1995, the GSI
decreased, from June to September in both sexes
(Kruskal-Wallis ANOVA; H=7.39, P=0.06 in
females and H=1.01, P=0.79 in males). The mean
Kn showed a peak during July, while the lowest was
observed in September for both sexes (Table 4). In
1996, Kn followed a similar pattern as in 1995

TABLE 5. — Mean ratio (%), standard deviation (SD) and range in the % ratios, between the fork length (FL) or standard length (SL) and the
body height measured at the level of the operculus (OH) or at the anus (AH), in females and males of Coryphaena equiselis.

OH/FL AH/FL OH/SL AH/SL
%  SD range % SD range %  SD range Y% SD range
Males 22.8 1.30 19.6-25.7 243 148 21.9-28.0 244 147 21.0-28.2 259 1.72  23.1-299
Females 21.2 1.24 17.9-249 233 1.01 21.1-254 225 132 19.9-26.3 24.6 1.00 224-27.2
Total Fish 21.8 1.50 17.9-25.7 23.7 1.34 21.1-28.0 232 1.64 19.9-28.2 25.1 1.55 22.4-299
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(Table 4). In 1995, Kn decreased from June to Sep-
tember in both sexes but it was only significant in
females (Kruskal-Wallis ANOVA; H= 9.90;
P=0.02).

The monthly GSI values of females of common
dolphinfish were usually higher than that of males
(Table 4). The highest values of the GSI in both
sexes ocurred in June. The GSI increased, although
not significantly, from May to June in both sexes
(Kruskal-Wallis ANOVA; H=0.24, P= 0.62 in
females and H=0.50, P=0.48 in males). There were
no significant variations in Kn values during both
months (Table 4).

DISCUSSION

Off the Canary Islands, captures of Coryphaena
hippurus and Coryphaena equiselis are reported
together as “dorados”. The data series of dolphinfish
species landed in the port of Mogan (Southwest of
Gran Canaria) from 1981 onwards, is very irregular
and shows an abundance peak catch in Summer and
a slough in January-April. During 1995 and 1996,
catches of C. equiselis were more frequent, espe-
cially from June to September. However, C. hippu-
rus seems to be more abundant during May and
June. Nevertheless, Coryphaena species are caught
almost all the year round, although the majority of
captures outside of the normal fishing season are
reported by long-liner or sport fishing. On 15th June
1994, a fishing vessel reported a capture of over 3
tons, caught under a drifting object off the east coast
of Gran Canaria. Daily captures of 1030 Kg and 760
Kg per boat were reported on 27th October and 19th
November 1994 respectively, but in any case it was
not recorded which species of dolphinfish was cap-
tured nor the length range. In 1994, the average
catch per day per boat was 223.1 Kg, while in 1995
it decreased to 99.8 Kg. Catches in 1996 and 1997
were negligible. The low rates of capture between
years are caused, among other factors, by the total
lack of commercial network for these species
beyond the insular markets, and the strong market
for skipjack tuna, in the same season and fishing
ground.

Pompano dolphin and common dolphinfish
caught in the Canary Island waters reveal an unbal-
anced sex ratio in favour of females. However, in
pompano dolphin in the size intervals of over 45 cm
fork length, the sex ratio was 1:1, and in the case of
common dolphinfish, in size intervals larger than 90

cm, the males predominated. This may be due to a
different life-span for both sexes, with a higher mor-
tality rate in females than in males when larger in
size. However, unbalanced sex ratios in dioecious
species is extremely rare, and it is probably safer to
assume that the sex ratios observed were a conse-
quence of sampling caused by differences in the
behaviour (and hence in catchability) of males and
females, and of fish of different sizes, as has been
reported for common dolphinfish (Rose and Hassler,
1974; Gibbs and Collette, 1959; Beardsley, 1967).
Differential growth rates for both sexes of common
dolphinfish, with adult males larger than females of
the same age (Kraul, 1999), also should be consid-
ered as another motive for unbalanced sex ratio
according to the size class.

Adult males of the dolphinfish species develop a
bony crest on the front of head (Collette, 1981).
Shcherbachev (1973) noted that sexual dimorphism
in the pompano dolphin is noted only at a length of
more than 35 cm SL and at smaller sizes, males and
females are externally indistinguishable, while male
common dolphinfish start to develop the bony crest
at approximately 40 cm FL (Beardsley, 1967). We
did not find differences in the cephalic length
between males and females of C. equiselis for the
overall length range measured. However, the analy-
sis of covariance indicates that there are significant
differences in growth of the head with the body
length of the two sexes. Both sexes also differ mor-
phometrically in that males have a greater body
depth than females.

While the slopes of the length-weight relation-
ships of common dolphinfish were allometrically
positive, these indicated a negative allometric
growth in both sexes of pompano dolphin. That is to
say, contrary to what occurs with the common dol-
phinfish, pompano dolphin increase more quickly in
length than in weight during growth. Positive allo-
metric growths were only found in the relationships
between fork length and opercular height and anal
height in both sexes of pompano dolphin. However,
in common dolphinfish, the dorsal part of the body
and body height of males show a positive allometric
growth, the posterior region (opercular, pectoral and
ventral lengths) grows isometrically, while the anal
region shows negative allometric growth. This could
be related to a progressive bend of the dorsal region
of the body and the development of the bony crest
on the front of the head in the adult males (Collette,
1981). Females did not show this positive allometric
growth in the dorsal region. Positive allometric

GROWTH AND REPRODUCTION OF DOLPHINFISHES 323



ratios were found in the relationships between fork
length and height in both sexes.

Individuals caught of both species were normal-
ly adults. The modal progression analysis of the size
distribution of pompano dolphin in 1995 shows four
age classes. Morales-Nin et al. (1995), from scale
annuli interpretation of 66 of these individuals,
found four age classes which correspond to between
1.5 to 4.5 years old (Table 2). According to this, in
1996, four age classes were also recorded and anoth-
er age class made up of two individuals of 58 and 63
cm. The high correspondence between modal length
classes and the half year classes suggests that the
population of pompano dolphin is made up of two
cohorts each year, as a consequence of two separate
and well-defined recruitment periods. On the other
hand, the modal progression analysis of the size dis-
tribution of common dolphinfish caught in 1995
shows four size classes. Morales-Nin et al. (1995),
from scale annuli interpretation of 17 of these indi-
viduals, found two age classes which correspond to
between 2 to 3.5 years old.

Uchiyama et al. (1986) using age from daily
increment on the sagitta otoliths, reported that
Coryphaena equiselis appeared to grow as rapidly as
C. hippurus during the first four months, then grew
at a slower rate. Pompano dolphin also reached sex-
ual maturity at about four months (Uchiyama et al.,
1986). Growth checks on scales due to spawning or
migrations (Summerfelt and Hall, 1987) could bias
annuli scale interpretation if validation has not pre-
viously been carried out.

Spawning of the pompano dolphin in the Canary
Islands area takes place at the beginning of the Sum-
mer (June-July). All the individuals obtained showed
ripening gonads, although the highest GSI values
were obtained in June-July and decreased progres-
sively towards the end of the season. The Kn
decreased in the same way, indicating a weight loss
toward the end of the season, probably due to spawn-
ing. Common dolphinfish spawn in surface waters.
Their reproductive season is extensive with frequent
multiple spawning (Johnson, 1978; Massuti, 1997).
Due to the scarce number of fish sampled, it is diffi-
cult to specify the spawning season of the common
dolphinfish off the Canary Islands. However, this
probably takes place at the beginning of the Summer.
The highest values of the GSI were obtained in June,
coinciding with the lowest Kn values.

The results obtained during this study are regard-
ed as preliminary due to the small number of indi-
viduals analysed. Large numbers of specimens are
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required in order to confirm the trends shown over
the data reported in this paper.
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