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Synopsis of the Biological Data on
Dolphin-Fishes, Coryphaena hippurus Linnaeus and
Coryphaena equiselis Linnaeus®

BARBARA JAYNE PALKO,? GRANT L. BEARDSLEY,’ and
WILLIAM J. RICHARDS®

IDENTITY
1.1 Nomenclature
1.11 Valid name
Coryphaena hippurus Linnaeus, 1758 (Fig. 1).

Originally described by Linnaeus in the 10th edition of
systema Naturae (1758:261). Type locality listed as open seas.
NO type specimen.

Coryphaena equiselis Linnaeus, 1758 (Fig. 2).

Originally described by Linnaeus in the 10th edition of
yystema Naturae (1758:261). Type locality: high seas. This
pecies was derived from Osbeck (1757:308), who used the name
quisetis, and most authors have corrected Linnaeus’ supposed
nisprint to equiselis. Gibbs and Collette (1959), however,
yointed out that the spelling in later editions of Systema Naturae
vas not corrected. Fowler (1906:122) pointed out that neither
'orm is incorrect from an etymological standpoint. Gibbs and
Collette (1959) recommended following original orthography,
ind this has been followed by some authors, but not all.

1.12 Objective synonymy
Coryphaena hippurus

Zoryphaena hippurus Linnaeus, 1758 (see above).

Scomber pelagicus Linnaeus, 1758. Type locality: none listed.

Coryphaena fasciolata Pallas, 1770. Type locality: Amboina.
Type specimen: unknown.

Coryphaena imperialis Rafinesque, 1810. Type locality: Sicily.

Lepimphis hippuroides Rafinesque, 1810. Type locality: Sicily.

Coryphaena immaculata Agassiz in Spix and Agassiz, 1829.
Type locality: Atlantic, off Brazil.

Coryphaena marcgravii Valenciennes in Cuvier and Valenci-
ennes, 1833. Type locality: America.

'Contribution No. 81-44M from the Southeast Fisheries Center Miami
.aboratory, National Marine Fisheries Service, NOAA, 75 Virginia Beach Drive,
Aiami, FL 33149.

*Southeast Fisheries Center Miami Laboratory, National Marine Fisheries Ser-
ice, NOAA, Miami, Fla.; present address: Southeast Fisheries Center Panama
“ity Laboratory, National Marine Fisheries Service, NOAA, 3500 Delwood Beach
toad, Panama City, FL 32407.

*Southeast Fisheries Center Miami Laboratory, National Marine Fisheries Ser-
ice, NOAA, 75 Virginia Beach Drive, Miami, FL 33149.

Coryphaena suerii Valenciennes in Cuvier and Valenciennes,
1833. Type locality: Philadelphia.

Coryphaena dorado Valenciennes in Cuvier and Valenciennes,
1833. Type locality: Brazil.

Coryphaena dolfyn Valenciennes in Cuvier and Valenciennes,
1833. Type locality: Antilles.

Coryphaena virgata Valenciennes in Cuvier and Valenciennes,
1833. Type locality: Martinique.

Coryphaena argyrurus Valenciennes in Cuvier and Valenciennes,
1833. Type locality: Sea of Coromandel.

Coryphaena vlamingii Valenciennes in Cuvier and Valenciennes,
1833. Type locality: seas of India.

Lampugus siculus Valenciennes in Cuvier and Valenciennes,
1833. Type locality: Sicily. Holotype: MNHN no. A5813.
Coryphaena scomberoides Valenciennes in Cuvier and Valenci-

ennes, 1833. Type locality: South Sea.
Coryphaena nortoniana Lowe, 1839. Type locality: Madeira.
Ecterias brunneus Jordan and Thompson, 1914. Type locality:
Japan.

Coryphaena equiselis

Coryphaena equiselis Linnaeus, 1758 (see above).

Coryphena aurata Rafinesque, 1810. Type locality: Sicily.

Coryphaena azorica Valenciennes in Cuvier and Valenciennes,
1833. Type locality: Azores. Holotype: MNHN no. A8189.

Coryphaena lessonii Valenciennes in Cuvier and Valenciennes,
1833. Type locality: India.

Lampugus neapolitanus Valenciennes in Cuvier and Valenci-
ennes, 1833. Type locality: Naples. Holotype: ZMHU no.
1631.

Lampugus punctulatus Valenciennes in Cuvier and Valenci-
ennes, 1833. Type locality: Atlantic at the Equator.

1.2 Taxonomy
1.21 Affinities
Suprageneric

Phylum Chordata
Subphylum Vertebrata
Superclass Gnathostomata
Class Osteichthyes
Subclass Actinopterygii
Order Perciformes
Suborder Percoidei
Family Coryphaenidae



Figure 1.—Common dolphin, Coryphaena hippurus Linnaeus, 1758. A) Adult males, ca. 600 mm TL, B) Adult female, ca. 612 mm TL (from Goode 1884, plate 109).
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Figure 2.—Pompano dolphin, Coryphaena equiselis Linnaeus, 1758.



Generic

Genus Coryphaena Linnaeus, 1758 (ref.). Type species Cory-
Phaena hippurus Linnaeus. Unquestioned.

Coryphaena is the only genus in the family Coryphaenidae
and is composed of two species: C. hippurus and C. equiselis.
The generic concept of Coryphaena as given below follows that
of Gibbs and Collette (1959), Collette (1978), and Potthoff
(1980).

Coryphaenids are elongate, compressed fishes with small
cycloid scales. The mouth is large with many fine teeth in bands.
The lateral line curves upward above the pectoral fin but is
otherwise straight. The dorsal fin is very long, arising on the
nape and continuing almost to the tail. It is composed of 52-66
soft rays in adults. The anal fin is also very long, arising behind
the anus at or before the midpoint of the body and continuing
almost to the tail with 23-30 soft rays. The pelvic fins are beneath
the pectoral fins and fit into a groove on the body. The pectoral
fin has 19-21 rays. The caudal fin has 17 principal rays and
10-14 upper and lower secondary caudal rays. The caudal fin is
deeply forked. There are 31-33 vertebrae. Mature males are
characterized by possessing a prominent bony crest on the front
of the head. In life, the color of these animals is striking with
golden hues on the sides, metallic blues and greens on the back
and sides, with white and yellow on the underparts. There are
also many small black spots on the head and body. Small
specimens have pronounced vertical bars on the sides of the
body.

Both species are very similar in appearance but characters to
separate them are given below.

Specific
Coryphaena hippurus Linnaeus

As with the generic description, but the greatest body depth in
adults is <25% SL (standard length). This species has 58-66 dor-
sal fin rays (mean of 61.3), 25-31 anal fin rays (mean of 28.0),
and 31 vertebrae. The anal fin is concave and the pectoral fin is
more than half the length of the head. The tooth patch on the
tongue is small and oval. In juveniles only the tips of the caudal
fin are white and the pelvic fins are black.

Coryphaena equiselis Linnaeus

As with the generic description, but the greatest body depth in
adults is >25% SL. This species has 52-59 dorsal fin rays (mean
of 55.0), 23-29 anal fin rays (mean of 26.0), and 33 vertebrae.
The anal fin is convex and the pectoral fin is about half the
length of the head. The tooth patch on the tongue is broad and
square. In juveniles the entire margin of the caudal fin is white
and the pelvic fins are not pigmented.

1.22 Taxonomic status

In recent years there has been no question about the tax-
onomic status of these two species. Both are valid and easily
separable down to all but the smallest larval sizes. The accounts
in section 1.21 clearly give the differences between the two. The
family Coryphaenidae is monogeneric and its affinities within
the percoid fishes are unclear at this time.

1.23 Subspecies
No subspecies are recognized.
1.24 Standard common names, vernacular names

The names capitalized are official or in more common use.
Compiled from Quiznard (1973) and Okiyama®*.

Coryphaena Coryphaena
hippurus equiselis
Country Common dolphin Pompano dolphin
Algeria Lambug
Cuba Dorado
Cyprus Dakaunomoutas
France Coriphéne
French Polynesia Mahimahi
Greece Kynigos
Israel Raaman
Italy Lampuga
Japan Toohyaku Ebisu-shiira
Korea Man-sae-gi Jul-man-sae-gi
Lebanon Lambukeh
Libya Lambuka
Malta Lampuka
Monaco Lampuga
Morocco Msi’a amerikano
Philippines Dorado
Spain Llampuga
Sri Lanka Rad hava Diya vannava
Syria Bakhti bakhti
Tahiti Mahimahi
Taiwan Fei Niau Fu
Tunisia Lambouga
United States Dolphin, pompano, blue
dophin-fish dolphin
Hawaii and Mahimahi “The other
eastern Pacific mahimahi”’
North Vietnam Ca nucheo
South Vietnam Ca Duo
Yugoslavia Pucinka

1.3 Morphology
1.31 External morphology

The coloration of the body and the shape and placement of
fins are described in section 1.2. The change in number of fin
rays has been well documented by Potthoff (1978), and tables
on dorsal and anal fin development are given for the two species
(Tables 1, 2). Coryphaena equiselis is always more advanced
than equal sized C. hippurus during development of fin rays.
Gibbs and Collette (1959) presented detailed information on the
head spination, coloration, meristic characters, and relative
growth of the two species, utilizing a large amount of data from
young specimens.

‘M. Okiyama, Ocean Research Institute, University of Tokyo, 15-1, 1-Chome,
Minamidai, Nakano-Ku, Tokyo, 164 Japan, pers. commun. June 1980.



Table 1.—Summary of dorsal fin ray development for 211 Coryphaena hippurus (5.0 mm NL-172 mm
SL) and 161 C. equiselis (6.5 mm NL-230 mm SL) from Potthoff (1978).

Dorsal fin rays Standard error Number of

Length range of the mean specimens
mm SL C.h. Ce. C.h. C.e. Cil C.e. Ch. Ce.
4 5 0 - 0 —_ 0 — k) —
6 0-4 12 0.8 - 0.8 — 5 I
7 0-21 20-34 11.0 27.0 1.9 7.0 1 2
8 19-38 3644 29.7 392 32 1.6 6 5
9 2648 43-50 35.7 46.6 34 1.2 6 5
10 38-49 43-50 44 48.2 1.3 1.1 7 6
11 33-50 47-51 46.0 489 2.2 04 7 10
12 47-52 49-51 50.3 50.8 1.7 08 3 4
13 47-55 53 52.0 - 14 - 6 |
14 50-57 52 52.2 — 1.0 — 6 I
15 52-56 50 534 — 0.6 — 7 1
16 55-57 50-53 56.0 51.5 04 04 ] 6
17 53-57 51-54 55.3 52.8 0.6 0.6 6 4
18 54-61 53-55 56.7 53.8 0.9 0.5 6 4
19 56-58 52-53 57.3 52.7 03 03 6 3
20 56-61 - 57.6 - 0.9 — 5 -
2] 56-61 52-57 58.0 55.0 0.6 0.9 8 5
22 57-60 54-56 59.0 54.7 1.0 0.6 3 3
23 56-61 54-56 58.6 55.0 0.7 0.6 6 3
>23 58-66 52-59 61.3 55.0 0.2 0.2 9 2
") 46-65 48-60 584 52.6 03 0.1 121 195

'Data from figure 4 of Gibbs and Collette (1959).

Table 2.—Summary of anal fin ray development for 210 Coryphaena hippurus (C.h., 5.0 mm NL-172
mm SL) and 159 C. equiselis (C.e., 6.5 mm NL-230 mm SL) from Potthoff (1978).

Anal fin rays

Standard error Number of
Length range of the mean specimens
mm

NL or SL Cilk Ce. C.h. Ce A Ce. C.h. Ce
5 0 -- 0 — 0 — 3 —
6 0-12 14 8.4 - 2.1 — 5 1
7 8-22 20-23 15.0 21.5 1.3 1.5 11 2
8 21-25 225 23.5 233 0.7 0.6 6 4
9 23-25 25-26 242 254 04 0.2 6 5
10 24-28 24-26 25.7 252 0.5 03 7 6
11 23-28 25-27 264 26.0 0.6 0.1 7 10
>11 25-31 23-29 28.0 26.0 0.1 0.1 165 131
(") 25-30 23-29 27.3 25.7 0.1 0.1 127 22

'These counts were taken from Gibbs and Collette (1959), table 1. The lengths were not given by the

authors but are assumed to be 12 mm SL and larger.

1.34 Internal morphology

Gregory (1933) described the skull of C. hippurus, Collette et
al. (1969) reported on the number of vertebrae, and Potthoff
(1980) described the development of fin rays and fin supports.
Potthoff’s (1980) account is a very detailed and complete
description of the development of the fin rays and supports and
should serve as a guide for further studies in that vein.

2 DISTRIBUTION

2.1 Total area

Dolphins are fast-swimming, primarily oceanic fishes,
distributed worldwide in tropical and subtropical waters (Briggs

1960; Beardsley 1967; Rose and Hassler 1968a; Johnson 1978).
Pompano dolphin are rarely captured in coastal waters;

however, common dolphin are occasionally found in estuaries
and harbors (Johnson 1978). In the western Atlantic, common
dolphin have been reported as far north as Georges Bank, Nova
Scotia (Vladykov and McKenzie 1935; Tibbo 1962), and as far
south as Rio de Janeiro, Brazil (Ribeiro 1918; Shcherbachev
1973) (Fig. 3). They are rarely found, however, above lat. 41 °N
(Tibbo 1962) and are generally restricted by the 20°C isotherm
(Gibbs and Collette 1959). There are few data on distribution of
pompano dolphin; however, their distribution is probably
similar to that of the common dolphin. Mather and Day (1954)
stated that pompano dolphin are generally not found in waters
with surface temperatures <24°C.

Common dolphin are abundant in the Gulf of Mexico
(Baughman 1941; Springer and Bullis 1956; Pew 1957; Springer
and Pirson 1958), in the Florida Current (Anderson et al. 1956
a, b; Beardsley 1967), off Central America (Migdalski 1958;
Hunter and Mitchell 1967), Puerto Rico, and throughout the
Caribbean Sea (Erdman 1956). When the Gulf Stream comes
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Figure 3.—Distribution of adult Coryphaena hippurus (1, 3) and C. equisetis (sic) (2, 4); 1) SL more than 350 mm; 2) SL more than 150 mm; 3, 4) published data (from
Shcherbachev 1973, fig. 4 and caption).

close to the continental United States, sports fishermen catch
them in large numbers. In North Carolina, Rose and Hassler
(1969) felt that the common dolphin was the most important
species in the offshore fishery and Ellis® found that the common
dolphin was taken on more charter boat trips off Florida’s east
coast and in greater numbers than any other species.

The more pelagic pompano dolphin has been recorded off
North Carolina (Linton 1905; Mather 1954; Migdalski 1958;
Rose and Hassler 1968b), Florida (Beardsley 1964), Bermuda
(Woods and Kanazawa 1951), and in the central tropical Atlan-
tic (Potthoff 1971). Springer and Bullis (1956) recorded
numerous captures of pompano dolphin throughout the Gulf of
Mexico and Caribbean on research cruises by the U.S. Fish and
Wildlife Service’s RV Oregon. Erdman (1956) also stated that
pompano dolphin are numerous off San Juan, Puerto Rico.

In the eastern Atlantic, the common dolphin is found between
the Bay of Biscay and the mouth of the Congo River (Shcher-
bachev 1973) and has been reported as far south as the southern
tip of Africa (Barnard 1927). The common dolphin inhabits the
Mediterranean (Murat 1933; Shcherbachev 1973; Bannister
1976) and is common around the Balearic and Madeira Islands
off the coast of Spain (Lowe 1849; Cabo 1961). In the Mediter-
ranean, the common dolphin is one of the main fish taken in the
““Kannizzati’’ fishery off Malta (Galea 1961).

Pompano dolphin are recorded in the eastern Atlantic from
the Azores (Hilgendorf 1888), the Canaries (Steindachner 1868),
Madeira (Lowe 1849), and Senegal (Cadenat 1950). They have
also been reported from the Mediterranean (Shcherbachev
1973).

In the eastern Pacific, the common dolphin has been recorded
off Oregon (Gosline and Brock 1960), California (Barnhart
1936; Berry and Perkins 1966), around the Galapagos Islands,
along the shores of Peru (Shcherbachev 1973), and in Panama
Bay (Meek and Hildebrand 1925; Hildebrand 1934).

Occurrences of pompano dolphin in the eastern Pacific be-
tween California and (approximately) lat. 5°S (south of the
Galapdgos) and in the Peru Current around lat. 17°20'S have
been reported by Nichols (1909), Clemens (1957), Hida (1973),

’Ellis, R. W. 1957. Catches of fish by charter boats on Florida’s East Coast.
Univ. Miami, Mar. Lab. Mar. Fish. Res. Spec. Ser. Bull. 14, 6 p. Rosenstiel
School of Marine and Atmospheric Science, 4600 Rickenbacker Causeway, Miami,
FL 33149.

and Shcherbachev (1973). Pompano dolphin are common in
Hawaiian waters (Gooding and Magnuson 1967; Magnuson and
Heitz 1971). The largest numbers of juvenile pompano dolphin
are taken in catches in the western and central areas of the
Pacific and some adult fish are also found there but catches are
infrequent (Shcherbachev 1973). Rothschild (1964) indicated
that pompano dolphin occurred in the North Pacific Central
and California Current Extension water types and further in-
dicated that the pompano dolphin may be more abundant in the
California Current Extension than in the North Pacific Central.

In the western Pacific, common dolphin are more widely
distributed than pompano dolphin and are found between lat.
46°N and 38°S (Shcherbachev 1973). Common dolphin have
been reported around the Philippine Islands by Herre (1945),
along the 18°-19°C isotherm in the Sea of Japan (Kojima 1955),
in waters adjacent to eastern Taiwan and the northeastern part
of Batan Islands (Wang 1979), and in the Sea of Okhotsk (Bir-
man 1965).

Pompano dolphin have been recorded as far north as Japan
(around lat. 38°N) and as far south as New Zealand and the
New Hebrides and farther eastward through a wide latitudinal
band to (approximately) long. 140 °W (Shcherbachev 1973). Ko-
jima (1960a) listed the pompano dolphin as one of the species at-
tracted to the bamboo rafts fishery.

Common dolphin have been collected off the coasts of
Tanganyika and Kenya (Morrow 1954; Williams and Newell
1957) and throughout the northern and central Indian Ocean.
Shcherbachev (1973) also reported the occurrence of common
dolphin around the tip of Africa, even below lat. 35°S.

Gallotti (1972-73) reported the occurrence of pompano
dolphin in the Red Sea. Deraniyagala (1952, 1956) recorded the
species from Guilifalu Island and the Maldive Islands. Accord-
ing the Shcherbachev (1973), the pompano dolphin is found
throughout the northern and central areas of the Indian Ocean
but does not penetrate beyond the southern tropics.

2.2 Differential distribution

2.21 Spawn, larvae, and juveniles

Larvae of both species occur in the tropical regions of all the
oceans (Clemens 1957; Gibbs and Collette 1959; Kojima 1964a;
Jensen 1967; Shcherbachev 1973) (Figs. 4, 5).
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Figure 5.—Distribution of Coryphaena equisetis (sic) larvae and young: 1) SL up to 15 mm; 2) SL up to 150 mm; 3) published data (from Shcherbachey 1973, fig. 6 and cap-

In the Atlantic, Gibbs and Collette (1959) found young
dolphins in the Florida Current at all seasons of the year but at
peak abundance in early summer. Beardsley (1967) noted that
young common dolphin were taken from November through
May and in August off Florida and from July to September off
the North Carolina coast. Anderson et al. (1956 a, b) collected
dolphin < 102 mm in length off Cape Fear, N.C., in March and
May, and Anderson and Gehringer (1957) collected dolphin of
similar size south of Cape Fear in October. Juvenile dolphin are
plentiful around Beaufort, N.C., in late summer (La Monte
1952). Pew (1957) reported captures of juvenile common
dolphin in sizes from 32 to 73 mm TL (total length) off
Rockport, Tex., during the summers of 1954-56 while Springer
and Pirson (1958) collected juveniles in Sargassum off Port
Aransas, Tex., in July. Gibbs and Collette (1959) found young
common dolphin were not as easily obtained from the Gulf of
Mexico as either adults or juveniles of the pompano dolphin.

Fahay (1975) collected larvae and juveniles of both common
and pompano dolphins with surface-towed meter nets in the
South Atlantic Bight between May 1967 and February 1968, and
Potthoff (1971) collected juvenile pompano dolphin in February
in the tropical mid-Atlantic. Gibbs and Collette (1959) felt that
the young and intermediate-sized specimens of pompano
dolphin were taken more commonly than larger ones in the

tion).

Atlantic. They further noted that whereas larger specimens of
common dolphin are relatively easy to obtain and those of pom-
pano dolphin are seldom seen, the young just reverse this pic-
ture. Potthoff (1971) noted this same apparent dichotomy in
distribution in the tropical mid-Atlantic. He reported that large
numbers of adult common dolphin aggregated at night around
the research vessel; however, only juveniles of pompano dolphin
were caught under the night light.

Small common dolphin have been reported in the eastern
Pacific in Panama Bay by Meek and Hildebrand (1925) and
Hildebrand (1934). Mito (1960) described egg development and
hatched larvae from collections made around Kyushu in the
western Pacific. Wang (1979) reported that common dolphin
larvae occurred in eastern Taiwan waters annually. Shcher-
bachev (1973) showed the distribution of common dolphin lar-
vae and juveniles in the Pacific and Indian Oceans (Fig. 4). He
found the largest numbers of juvenile pompano dolphin were
taken in catches in the western and central areas of the Pacific
(Fig. 5). Takahashi and Mori (1973) collected pompano dolphin
nearly year-round in the western Pacific. The smallest sizes
(11-85 mm SL) were collected from November through
February and the larger juveniles and adults from June through
September. Gallotti (1972-73) reported two (40 and 42 mm)
pompano dolphin from the Red Sea.



2.22 Adults

Dolphins are generally year-round residents over most of their
~ range; however, pronounced seasonal variations in abundance
and distribution are evident in most areas.

Rose and Hassler (1969) noted that common dolphin were
caught from May through October off North Carolina with
99% of the catch landed during June, July, August, and
September. Off Florida’s east coast, based on 443 charter boat
trips from February 1956 to January 1957, common dolphin
were taken more often and in greater numbers than any other
species (Ellis footnote 5). Erdman (1956) noted that dolphin
were most abundant off Puerto Rico in February and March.

In the Gulf of Mexico, dolphin are caught almost exclusively
during the summer months and catches show very sharp peaks
during August (Springer and Pirson 1958). These peaks,
however, may indicate migrations where fish are present in large
numbers for short periods of time while they pass through a
given area.

Galea (1961) found evidence that the common dolphin may
be widely distributed in the Mediterranean and it is caught in ap-
preciable quantities from August to November.

In the Pacific, Kojima (1960a) found that common dolphin
made up 93-96% of the total catch in the ‘‘Shiira-zuke’’ fishery
during the fishing season from June to October with larger
dolphin less apparent in the catch as the season progressed. He
felt the seasonal variation in size may be caused by ecological
differences between the spawning schools (older fish) and the
feeding schools (young fish).

In east African waters, common dolphin are caught from
November to June; however, January to June is the main fishing
season and March to May appears to be the period of maximum
abundance (Williams and Newell 1957).

2.3 Determinants of distribution changes

In the Atlantic, Gibbs and Collette (1959) gave the 20°C
isotherm as the normal boundary in the Northern Hemisphere,
and Beardsley (1964) found dolphin most numerous in late
spring and summer when surface water temperatures reached
26°-28°C. Erdman (1956) reported peak abundance off San
Juan, Puerto Rico, in February and March when surface
temperatures were about 25 °C. Common dolphin did not occur
in the tropical Atlantic in waters whose surface temperatures
were below 21°C, while pompano dolphin were found only
where surface temperatures exceeded 24°C (Mather and Day
1954). Dolphins appeared in Balearic waters when the water
temperatures are from 25 ° to 26 °C (July), and they disappeared
in October or early November when water temperatures fell to
18°-20°C (Cabo 1961).

In the Pacific, Kojima (1955, 1964a) suggested that dolphin
occur year-round in the area within lat. 30°N and 30°S. He noted
that where dolphins were caught, the surface water temperatures
ranged from 21 ° to 30°C, salinities were 31.0°/,,, and the water
color in the 0-10 m layer influenced the catch. Birman (1965)
noted the occurrence of dolphin in the Sea of Okhotsk in
August when surface water temperatures were 16.1°C.
Although this is an unusually low temperature for dolphin to be
recorded, Birman felt that this might be a regular phenomenon
with the fish moving into the Sea of Okhotsk from the Sea of
Japan through the Straight of Laperuz. Wang (1979) reported
that over 70% of the catch of common dolphin in the Taiwanese

longline fishery was recorded where surface temperatures were
26°-27°C.

Off the east African coast, Williams and Newell (1957) found
March to May to be the period of maximum concentration of
dolphin when surface water temperatures approached 29 °C and
low salinities occurred. The migration period is between
November and early June. They also noted that the occurrence
of dolphin may be connected with the onset of seasonal
plankton blooms; thus, the periods of dolphin occurrences coin-
cided with the period of greatest fertility off the coastal waters.
Wheeler and Ommanney (1953) noted a similar migration occur-
red in the Seychelles Islands.

2.4 Hybridization

In Hawaii, Hagood and Rothwell® hybridized female pom-
pano dolphin with male common dolphin and got viable eggs
and larvae. The hybrid larvae demonstrated faster growth than
either normal C. hippurus or C. equiselis larvae under similar
conditions. The authors suggested that this might be indicative
of hybrid vigor.

3 BIONOMICS AND LIFE HISTORY
3.1 Reproduction
3.11 Sexuality

Dolphins are heterosexual. Sexual dimorphism is expressed in
both species in the shape of the head in profile—males have a
very steep forehead and females have a more gently descending
and streamlined forehead. Shcherbachev (1973) noted that sex-
ual dimorphism in the pompano dolphin is noted only at a
length of more than 35 cm SL and that at smaller sizes, males
and females are externally indistinguishable. Beardsley stated
that male common dolphin start to develop the “‘bullhead’ ap-
pearance at approximately 400 mm FL (fork length).

3.12 Maturity

According to Beardsley (1967), in the Straits of Florida female
common dolphin begin to mature at about 350 mm FL and at
550 mm FL 100% are mature. He found that the smallest male
common dolphin with milt present in the testes was 427 mm FL
and felt that female dolphin began to mature at a slightly smaller
size than males. Both sexes reach sexual maturity in the first year
of life (Beardsley 1967; Shcherbachev 1973). Williams and
Newell (1957) stated that common dolphin reached maturity at
<535 mm SL in East African waters.

Takahashi and Mori (1973) examined ova diameters of two
females and the gonad indices of 30 males and 55 females of the
pompano dolphin and suggested that the species first spawns at
a size of about 200 mm SL with gonad indices over 18 for
ovaries and a maximum of 8 for testes.

3.13 Mating

Nakamura’ stated that pairing of the sexes during spawning is

*Hagood, R. W., and G. N. Rothwell. 1979. Sea Grant interim project report
- 1979. Agquaculture in tropical ocean—Coryphaena sp. Oceanic Institute,
Makapuu Point, Waimanalo, HI 96795.

"Nakamura, E. L. 1971. An analysis of the catches and the biology of big



well known for dolphins, and Soichi (1978) stated that common
dolphin held in aquaria spawn in pairs, although often the pair
was accompanied by one to three others.

See section 3.16.

3.14 Fertilization

Fertilization is external.
3.15 Gonads

Beardsley (1967) described the gonads of common dolphin as
follows: ‘“The testes of immature fish are thin and unbroken,
but the testes of mature males are marked with deep fissures
which give a segmented appearance. The diameter of the ovaries
is 3-4 mm in immature females and increases at maturity to
40-50 mm. The lumen extends the length of the ovary, opening
to the exterior through a short oviduct and urogenital orifice.
The ovaries unite posteriorly; the left ovary is slightly the
longer.”’

Beardsley (1967) also classified the ovaries into the following
maturity stages:

I Immature. Ovaries long, thin, hollow tubes; diameter
3-4 mm; eggs microscopic; ovary wine-red to pink.

II Early maturing. Ovary slightly enlarged; diameter 10-15
mm; eggs visible to the naked eye through the ovary wall, but
no distinct size groups distinguishable; pale yellow.

II1 Late maturing. Ovary much enlarged; at least two dis-
tinct size groups of eggs easily visible to the naked eye; bright
yellow to orange.

IV Ripe. Ovary distended, half filling the body cavity;
lumen full of large, clear eggs which give the ovary a speckled
appearance.

V Spent. Ovaries flaccid, hollow tubes; a few remnants of
ripe ova may remain in the lumen or folds of the ovary, usually
visible by microscopic examination; dull red and discolored,
particularly at the posterior end; numerous blood clots.

Beardsley (1967) gave the following two stages for testes:

I Immature or resting. Testes small, firm to the touch;
no milt extruded after cutting and squeezing.

II Mature. Testes enlarged; milt extruded after cutting and
squeezing.

Schuck (1951a) estimated the number of eggs produced by an
8.5 kg fish to be 6,090,000 and the average for six females to be
2,655,500 eggs/fish with a weight range from 3 to 8.5 kg.
Although the authors did not so state, we believe that their
estimates included all of the eggs in the ovary rather than the
most mature group. Beebe and Tee-Van (1928) estimated that a
2.7 kg dolphin contained 500,000 eggs, and that about one-third
of these were noticeably larger than the rest. Beardsley (1967)
found that fecundity increased sharply with size and assuming
three spawnings a year, estimated that total egg production
would vary from about 240,000 to almost 3 million eggs/yr for
fish ranging in size from 500 to 1,100 mm FL. Shcherbachev

game fishes caught by the New Orleans Big Game Fishing Club, 1966-70. Mimeo-
gr. rep. available from NMFS, 3500 Delwood Beach Rd., Panama City, FL 32407.

(1973) determined the individual fecundity of two specimens of
the common dolphin (700,000 and 730,000) and three specimens
of the pompano dolphin (66,000, 132,000, and 180,000).

Hagood and Rothwell (footnote 6) conducted spawning ex-
periments on both C. hippurus and C. equiselis in Hawaii. Be-
tween October and 30 December, five separate spawnings were
recorded for C. hippurus and nine spawnings for C. equiselis.
The number of eggs released at each spawning was estimated.
These estimates and additional data pertaining to these ex-
periments are given in Table 3.

Table 3.—Spawning data for common and pompano dolphin. [Adapted from
Hagood and Rothwell (text footnote 6).]

3 Fertili-

Spawn Tank M— No. of zation Hatching
no. Date no. male female eggs rate rate
Common dolphin

1 8/6 3 0 2 NA' 0 0

2 8/7 3 1 2 40,000 5% <1%

3 8/8 3 1 2 45,000 90% 70%
4 8/9 3 1 2 40,000 90% 70%

5 8/10 3 1 2 20,000 40% NA
6 8/17 2 1 4 20,000 10% NA

7 8/18 2 1 & 40,000 90% 70%

8 8/19 2 1 4 30,000 < 5% NA
9 10/29 2 2 < 1,000 5% NA
10 10/30 2 2 < 3,000 60% 11%
11 10/31 2 2 < 3,000 40% NA
12 11/1 2 2 10,800 509% 75%
13 1172 2 2 27,000 1% 50%

Pompano dolphin
1 10/29 14 < 2,000 1% 27%
2 10/30 14 < 2,000 50% 20%
3 10/31 14 5,000 50% 25%
4 1172 14 2,000 NA NA
5 11/5 14 32,000 50% 30%
6 11/6 13 24,000 50% 30%
7 11714 11 30,000 30% 50%
8 11/15 11 10,000 50% 40%
9 11/16 11 3,000 50% 60%
'Not available.

3.16 Spawning

Dolphins have an extended spawning season and multiple
spawning may be common among both males and females
(Beardsley 1967; Johnson 1978). Soichi (1978) reported spawn-
ing under laboratory conditions occurred mainly at the surface
and that spawning occurred between 1535 and 1745 h.
However, Hagood and Rothwell (footnote 6) recorded 20
separate spawnings from dolphin held in aquaria in Hawaii
and all spawnings were at night. Shcherbachev (1973) stated
that dolphins were intermittent spawners which apparently
spawn year-round in tropical waters but on the periphery of
their range confine spawning to the warm period of the year.

The occurrences of young dolphin in the Florida Current also
indicate that spawning may be almost year-round (Gibbs and
Collette 1959; Beardsley 1967; Shcherbachev 1973; Fahay 1975).
Rose (1966) stated that spawning was most intense off North
Carolina during June and July in the offshore waters of the Gulf
Stream, and Schuck (1951a) reported on dolphin that appeared
to be ripe in May and June off the same coast. Gibbs and Col-



lette (1959) noted ripe dolphin off Ocean City, Md., in July and
August and stated that dolphin caught in the Gulf Stream in
June were ripe or nearly ripe.

Beardsley (1967) indicated that the spawning season in the
Florida Current extends over 9 mo (November-July) with peak
spawning in January, February, and March. He also suggested
that fish which are spawned early in the season are maturing by
the end of the spawning season, although they may not actually
spawn until the following winter. Anderson et al. (1956a, b) in-
dicated that in the Florida Current most dolphins caught by
trolling in April and May were very close to spawning condition,
whereas those caught in July and August were not. Dooley
(1972) also felt that common dolphin spawn in late November
and late March in the Florida Current based on the smallest
specimens captured.

Erdman (1956) found common dolphin ovaries with eggs in
the most advanced state of development in February in Puerto
Rico. Migdalski (1958) reported small common dolphin off Ber-
muda in September and October, and he stated that spawning
took place in the spring in the West Indies. Johnson (1978) said
spawning probably occurs in response to rising surface water
temperatures and thus takes place earlier in the Caribbean than
in the Florida Current or Gulf Stream. However, there are
reports of ripe fish off the Virgin Islands as late as August
(Mather as cited in Gibbs and Collette 1959).

Gibbs and Collette (1959) collected a ripe pompano dolphin
(205 mm SL) in March in the Atlantic. Erdman (1956) reported
catches of pompano dolphin in August off San Juan, Puerto
Rico, that had well-developed gonads and well-formed eggs in
the ovaries. Potthoff (1971) inferred from size data of larvae
and juveniles that pompano dolphin spawn in the tropical mid-
Atlantic during January and February. Gibbs and Collette
(1959) believed that the pompano dolphin spawns in the Gulf of
Mexico throughout the spring and summer. They felt, however,
there was some evidence of spawning of pompano dolphin at all
seasons including winter in the Florida Current and the
Bahamas region. They also stated that the species did not breed
within the immediate influence of the Gulf Stream, but that the
fall influx of young into the Gulf Stream comes from another
breeding ground.

In the Pacific off southern Japan, the common dolphin
spawns in July and August (Okada 1955). Based on the occur-
rence of eggs and larvae and the examination of gonads, Mito
(1960) felt that the spawning season around Kyushu seemed to
extend from late May to late August. Kojima (1955) reported
that dolphin caught at the beginning of the season (June, July)
in the raft fishery in the Sea of Japan were large (80-120 cm) and
almost all had mature eggs. The smaller fish occurred in August
and September; however, October brought a mixture of large
and small fish. He deduced from the distribution of the mature
fish before and after the spawning season and the fact that
juveniles were collected 48-65 km offshore, that dolphin spawn
not only in southern waters but also in the western part of the
Sea of Japan and that the season is from July to September.
Soichi (1978) recorded 20 spawnings under laboratory condi-
tions from common dolphin from April to July in water that
was controlled between 15.4° and 22.8°C. Based on frequency
distribution, Wang (1979) indicated two spawnings each year,
one in April and one in September, off eastern Taiwan.

In the western Pacific, based on the presence of different
stages of ovarian eggs, Takahashi and Mori (1973) suggested
that pompano dolphin spawn more than once during a given
season.

In the Indian Ocean, Williams and Newell (1957) gave March
to early June as the spawning season for dolphin in East African
waters and suggested that the eggs ripen and are spawned in-
shore. Williams (1953), referencing unpublished data of
Wheeler and Ommanney, stated that ripening females occurred
in March based on samples from a Mauritius-Seychelles fishery
survey. In the western Indian Ocean, the spawning period coin-
cides with the time of lower salinities (April and May) according
to Williams and Newell (1957).

3.17 Spawn

Mito (1960) described the ova of common dolphin as
buoyant, colorless, spherical, measuring 1.2-1.6 mm in
diameter, with a single yellow oil globule measuring 0.3-0.4 mm
in diameter (Fig. 6a, b, c). Soichi (1978) indicated that ripe ova
were 1.4-1.65 mm in diameter and that hatching occurred within
60 h after fertilization at a water temperature of 24°-25°C.
Hassler and Rainville® noted that in early stage eggs neither the
melanin pigment nor the segmentation of the yolk is obvious;
however, in older stage eggs both the embryo and oil globule are
mottled with melanophores and the yolk is segmented. Hagood
and Rothwell (footnote 6) conducted experiments on both C.
hippurus and C. equiselis under controlled conditions in large
aquaria. A detailed account of the development of the egg and
embryo for both species is presented in Tables 4 and 5.

3.2 Preadult phase
3.21 Embryonic phase

According to Mito (1960), during the course of egg develop-
ment many melanophores and xanthophores appear on the em-
bryonal body, yolk, and oil globule (Fig. 6c, also see Tables 4,
3);

3.22 Larval phase
See section 3.23.
3.23 Adolescent phase

Dolphin gradually metamorphose from larvae to adults;
therefore, all descriptive phases will be discussed as a single sec-
tion. The development of the fertilized egg to the juvenile is
displayed in Figure 6. The newly hatched common dolphin lar-
vae (Fig. 6d) were described by Mito (1960) as ‘“3.95 mm in total
length, with the oil globule situated at the posterior part of the
yolk and the anus opened somewhat posteriorly to the middle of
the body. The myotome number was 17 + 15 = 32....
Melanophores and xanthophores were scattered nearly all over
the body, yolk and oil globule, but on the marginal fin there
were observed only the xanthophores. Soon after hatching, the
chromatophores became larger and approached each other, and
the xanthophores on the marginal fin shifted to its margin. In 4
days after hatching, the yolk and oil globule were entirely con-
sumed and the larva attained 5.70 mm [TL]. The xanthophores
of the marginal fin became faint. The myotome number and the
position of the anus remained unchanged . . . ”’

*Hassler, W. W_, and R. P. Rainville. 1975. Techniques for hatching and
rearing dolphin, Coryphaena hippurus, through larvae and juvenile stages. Univ.
North Carolina Sea Grant Program Publ. UNC-SG 75-31, 17 p.
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Figure 6.—Eggs and larvae of common dolphin, Coryphaena hippurus. A) Egg,
5.3 hrs after capture; B) egg, 8.3 hrs after capture; C) egg, 19.3 hrs after capture;
showing developed embryo with melanophores and xanthophores; D) yolk-sac lar-
vae, newly hatched, 3.9 mm TL; E) yolk-sac larva, 5-7 hrs after hatching, 4.3 mm
TL; F) yolk-sac larva, 1 day after hatching, 5.8 mm TL; G) larva, 4 days after hat-
ching, 5.7 mm TL (from Mito 1960, fig. 1 and caption).

Hassler and Rainville (footnote 8) described 1-d-old common
dolphin larvae reared under laboratory conditions as ‘‘approx-
imately 3 mm long, with melanin blotches scattered over the
body and yolk. The yolk sac is large and conspicuous. A single
fin extends dorsally from the head and ventrally from the yolk
sac posteriorly around the caudal tip of the body.”” They further
described 15-d and 30-d-old dolphin: ‘At 15 days, dolphin lar-
vae are approximately 15 mm long. The blunt snout characteristic
of the adult is already evident. Distinct dorsal, anal, caudal, pec-
toral, and pelvic fins are present. The dorsal fin arises posterior

10

Table 4.— Coryphaena hippurus embryonic development ut 26°C.  [Adapted from
Hagood and Rothwell (text footnote 6).]

Time
Stage h min Description
Fertilized 0 00  Central mass present, yolk with fission lines
CRR
2 cell 0 40  First cell division
4 cell 0 50
8 cell | 10
16 cell | 30
32 cell 2 00 Cell arrangement irregular; cell size reduced
64 cell 2 30
128 cell 3 00  Blastodisc well formed; blastulation underway
Blastula 6 00  Cells organized; dark spot under cell mass
Gastrula 7 30  Germ ring present; gastrulation beginning
10 10 Head fold present; invagination of blastomere
complete
Neurula 12 00  Neural groove present
13 00  Tail expanded; somatic segmentation beginning
Developing 17 00  Embryo length approximately 2 circumference of
embryo egg; oplic vesicle present; 13-14 somatic segment
melanophores present on yolk sac
18 00 Melanophores present on dorsal and lateral sur-
faces of embryo
26 00  Developing larvae now * circumference of egg;
body movement beginning; optic vesicle well
developed; fin folds present; heart beginning
10 beat
28 00 Tail free of yolk sac
30 00  Tail near head; embryo changing position in egg
37 00 Tail overlaps head; movement common
Free larvae 40 40

Table 5.—Coryphaena equiselis embryonic development at 26 °C. [Adapted from
Hagood and Rothwell (text footnote 6).]

Time
Stage (h) Description
Fertilized 0 Central mass, oil droplet, yolk with fission
ege lines
2 cell 04 First cell division
4 cell 0.5 Egg diameter 1.35 mm
8 cell 0.7
16 cell 1.0
32 cell 1.25 Cell arrangement less regular; cells reduced
in size
64 cell 1.75
128 cell 2.25 Blastodisc well formed; blastulation beginning
Blastula 4.5 Cells organized; dark spot under cell mass
Gastrula 9.0 Germ ring present; gastrulation beginning
Late gastrula EKS Head fold present
Neurula 12.5 Neural groove present
15.0 Blastopore almost closed; optic lobe forming
15.7 Blastopore closed; somatic segmentation
beginning
Developing 17.0 20 somatic segments
embryo
18.0 Head to tail 50% egg circumference
23 Melanophores present on yolk sac and embryo
heart beginning to beat; body movements
starting
21.5 Body approximately % circumference of egg;
body movement common; melanophores
numerous
31.0 Tail almost to head and free of yolk sac; body
twisting in egg
37.0 Tail overlaps head; movement frequent
Free larvae 38.0




to the head and ends just before the caudal fin. The anal fin
begins just posterior to the anus and also runs to the caudal fin.
Musculature is evident throughout the body. The eye and mouth
are prominent and fully developed. Melanin chromatophores
form approximately 13 lateral bands which continue onto the
dorsal and anal fins and give the larva a brown appearance. The
30-day dolphin are approximately 30 mm in length and very
similar to the 15-day larvae. The lateral banding is not as distinct
on the body except during times of excitement. The juveniles ap-
pear brown although a few silver-colored individuals were
noted. The eye is very large, and the caudal fin is more distinctly
forked. . . .”"

Gibbs and Collette (1959) felt that juveniles of the common
and pompano dolphins are so distinctly patterned that iden-
tification is possible without reference to counts or
measurements within the 9 to 200 mm size range. The principal
differences are in the pattern of the sides and of the dorsal, anal,
pelvic, and caudal fins. They describe them as follows:

Juvenile common dolphin ‘“‘tend to have the entire sides of
the body marked with a pattern of alternating dark and light
bars. This is particularly evident at very small sizes (10-20 mm
standard length), where specimens with erected dorsal and anal
fins resemble minature feathers. The bars are continued onto
the dorsal and anal fins, except for the rear rays of each, where
the dark coloration forms a more or less solid patch [Fig. 7]
...At larger sizes, however, the bars become more obscure, and
are lacking in many specimens.”’

Juvenile pompano dolphin ‘“‘when very small tends to be
uniformly dark on the sides [Fig. 7]. The fins, while sometimes
displaying weak bars, never show these as prominently as C.
hippurus. Ordinarily the dorsal fin is relatively clear, often hav-
ing, in addition to any weak bars, a concentration of pigment
near the middle of the fin and in the posterior membranes. The
anal fin is quite clear except for a posterior darkened area. The
pelvic fin of C. hippurus is usually dark, while that of C.
equiselis is clear. ...In young of C. hippurus the [caudal] fin is
pigmented except for the tips of each lobe. In C. equiselis the
unpigmented region extends in a band along the entire margin of
the fork.”

3.3 Adult phase
3.31 Longevity

Common dolphin grow rapidly throughout their life (Beards-
ley 1967; Rose and Hassler 1968a) and their maximum life span
is about 4 yr (Beardsley 1967). Observations on specimens in ar-
tificial enclosures also indicated that the life span may be <5 yr
(Hinton 1962). In a sample of 738 common dolphin off North
Carolina, no fish were found that were older than age 3 (Rose
and Hassler 1968a). Tag recoveries add little additional informa-
tion. In the Atlantic, only three tagged and released dolphin
have been recaptured; the maximum time at large was 56 d
(Mather as cited in Rose and Hassler 1968a). In the Pacific, Ko-
jima (1965) reported that 36 recaptures were recorded from 132
releases; 94.5% of the recaptures were made within 20 d of
release. There is no information on the longevity of pompano
dolphin; however, it is likely that their lifespan is even less than
the common dolphin’s.

3.32 Hardiness

Not much is known about the hardiness of the two species of

dolphins. Presumably, adult dolphins are relatively adaptable to
changes in their environment and in their ability to utilize dif-
ferent food items. Common dolphin held in pens in estuarine
waters were found to tolerate salinities ranging from 1610 26°/,,
and temperatures ranging from 15° to 29.4°C (Hassler and
Hogarth 1977).

3.33 Competitors

Dolphins presumably compete with other pelagic predators
for the same organisms in the food chain. There is no informa-
tion, however, on the effect this competition has on their sur-
vival. That effect is probably not very serious as dolphin are
capable of feeding on a variety of foods and are opportunistic
top-level predators.

3.34 Predators

All the life stages of dolphins serve as prey for oceanic fishes,
including members of their own kind (Kojima 1961; Beardsley
1971; Shcherbachev 1973; Rose and Hassler 1974).

In the Atlantic, Murphy (1914) noted the capture of a large
albacore, Thunnus alalunga, with young common dolphin in its
stomach. Matthews et al. (1977) found both common and pom-
pano dolphin in the stomach contents of yellowfin tuna, 7.
albacares, in the western North Atlantic. Sund and Gingorie
(1966) reported the sighting of a marlin in the Caribbean Sea
with a 3-ft female common dolphin impaled on its spear. Farr-
ington (1949) stated, ** . . . a great sight to see a big blue marlin
[Makaira nigricans] knock 25- and 30-pound dolphin around as
if they were matchsticks. Many dolphin have been caught with
holes in them pierced by marlin bills.”

Dragovich and Potthoff (1972) found common dolphin in the
stomach contents of yellowfin tuna off the west coast of Africa,
and Penrith (1963) reported common dolphin as a food source
of yellowfin tuna caught off South Africa.

Erdman and Roman (1959) noted pompano dolphin in the
stomach contents of blue marlin caught off Puerto Rico

In the western Pacific, Takahashi and Mori (1973) reported
blue marlin; black marlin, Makaira indica; yellowfin tuna; and
sailfish, Istiophorus platypturus, as predators of common
dolphin. They also noted that pompano dolphin were preyed
upon by skipjack tuna, Katsuwonus pelamis; yellowfin tuna;
swordfish, Xiphias gladius; sailfish; blue marlin; black marlin;
striped marlin, T7etrapturus audax;, and the shorthill, 7
angustirostris, and longbill spearfishes, 7. pfluegeri.

Gorbunova (1969) reported that dolphin larvae are a signifi-
cant food source for swordfish larvae in the Pacific and Indian
Oceans.

3.35 Parasites, diseases, injuries, and abnormalities

Rose (1966) observed three internal parasites within the
digestive tract of common dolphin captured off North Carolina
the isopod Livoneca ovalis; the nematode Contracaecurm which
was extremely abundant; and an unidentified acanthocephalan
that was found encysted on the stomach wall of one fish. He
also reported that the copepod, Lernacenicus longiveniris, was
attached to the base of the dorsal fin of numerous fish and
stated this was a distinctive parasite commonly associated with
dolphin. Linton (1905) examined one common and three pom-
pano dolphins in North Carolina waters and listed one acan-
thocephalan, four nematodes, three cestodes, and four



Figure 7.—Upper two, C. hippurus. Lower two, C. equiselis.
mm standard length from M/V Oregon station 1298 in the northern Gulf of Mexico; lower figures from specimens ca. 35 mm from Oregon station
1313 in the northern Gulf and from 12°00°N, 76°00 'W (R/V Crawford collection), respectively (from Gibbs and Collette 1959, fig. 1 and cap-

tion).

trematodes as occurring in common dolphin and one nematode,
one cestode, seven trematodes, and two parasitic copepods as
occurring on pompano dolphin.

In the Straits of Florida, Burnett-Herkes (1966, 1974) studied
parasites from the gill and buccal areas of 145 common dolphin.
He found one species of digenetic trematode and seven different
species of copepods. He noted that as host size increased there
was also an increase in parasite mix, incidence, and intensity of
infestation. He also found no significant relationship between
those conditions and the sex of the host. He found the plerocer-

Upper figure of each species was drawn with modifications from specimens ca. 15

cus stage of the order Trypanorhyncha occurring in 53% of
common dolphin caught by fishermen off Miami, Fla. Manter
(1947) listed the following digenetic trematodes found in the in-
testines, stomach, and body cavity of common dolphin sampled
at Dry Tortugas, Fla.: Stepanostomum coryphaenae, Dinurus
tornatus, D. breviductus, D. longisinus, D. barbatus,
Hirudinella ventricosa, and Tetrochetus coryphaenae.

Greer (1976) reported a hemiurid trematode, Lecithocladium,
and a larval tapeworm (Order Trypanorhyncha) taken from the
stomach of a pompano dolphin in the Atlantic.



In the Mediterranean, Dollfuss (1927), in describing the
m of Certopsis monstrosa, assumed the host of the
dult trematode to be the common dolphin. He further noted
he occurrence of Dinurus notatus in the gut of adult common
jolphin. Cabo (1961) reported only one ectoparasite, an isopod,
dnilocera physodes, commonly occurring in the waters off the
Jalearic Islands. Guiart (1935) reported five parasitic cestodes
ound in dolphin west of the Azores and in the Atlantic off
Jibraltar,

In the Pacific, Yamaguti (1953) listed Barhycotyl coryphaenae
s infesting the gills of common dolphin from Japan, and
jooding and Magnuson (1967) noted ectoparasitic juvenile and
dult copepods on dolphin in Hawaii. Jones (1971) commented
n crater wounds on a large common dolphin from the central
Yacific caused by a squaloid shark, Isistius brasiliensis.
Jeardsley found that crater wounds are relatively common on
jolphins in the Atlantic off Florida.

Markowski (1971) first described Bothriocephalus janikii
rom specimens collected from the stomach of a dolphin caught
n the 1925 Discovery Cruise at lat. 24°05'S, 15°46'N.
Authors’ note: this must be an error in the location and should
ead long. 15°46 "W, which would be in the south central Atlan-
ic.) Devi (1975) also reported this pseudophyllidean cestode as
securring in the intestines of the common dolphin in the Bay of
Jengal. Data on parasites of common and pompano dolphin are
hown in Table 6.

Suzuki et al. (1973) reported head deformities in common
jolphin kept in aquaria. They further stated that feeding,
itamin deficiency, water flow, and surface area of the tank
layed important roles in morphological abnormalities of fishes
eared in tanks.

3.36 Physiology and biochemistry

There are numerous references in the literature (Ali and
{eumann 1970; Hughes 1970; Ovcharov 1970; Magnuson and
Heitz 1971; Bannister 1972; Smirnov and Brusynina 1973;
Hochachka 1974; Hochachka et al. 1975; Munz and McFarland
1975; Ali 1976; Ali and Anctil 1976; Bannister and Anastasi
1976; Bannister and Bannister 1976; Bannister et al. 1976; Ma-
suno and Katsuyama 1976) dealing with physiology and
siochemistry where dolphins were included among the test
ipecimens. None of these references, however, contribute
ignificantly to the knowledge of the biology of the two dolphin
ipecies, and we have chosen not to summarize these works.

3.4 Nutrition and growth

3.41 Feeding

Dolphins are top-level predators, very agile, and capable of

laking fast-moving prey. The common dolphin is well known
for its association with drifting flotsam and jetsam, and in the
Florida Current and Gulf Stream they take much of their food
from fishes and crustaceans associated with Sargassum wind-
rows (Gibbs and Collette 1959; Beardsley 1967). Adult common
dolphin frequently pursue smaller fishes located bencath
drifting objects (Hunter and Mitchell 1967). Kojima (1956,
1961, 1963a, b) felt that there is a greater availablility of food
near floating objects and that common dolphin only leave them
vhen there is food nearby. However, later studies by Kojima
(1967) indicated that dolphin were attracted to floating objects
by factors other than food.
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Gibbs and Collette (1959) indicated that selectivity was not a
major factor in the feeding habits of common dolphin in the
Atlantic, and Ronquillo (1953) also noted that common dolphin
were scemingly nonselective, feeding on any living organism
available. Magnuson and Heitz (1971), however, felt that com-
mon dolphin were selective but that regardiess of the mode of
selection (anatomical, behavioral, or perceptual), the selective
capabilitics appeared to be associated with the anatomy of the
gill raker apparatus. Vision and apparently the lateral line
statoacoustic organs are involved in the scarch for food by
dolphins (Shcherbachev 1973).

Rose and Hassler (1974) noted that males in their samples
contained a greater amount of food in the stomachs than
females. They felt that this was an indication that males were
more active feeders than females of similar length. They further
theorized that since males are substantially heavier than females
of similar age, a greater amount of food is required 10 sustain
body metabolism and this requirement for additional food
causes more voracious feeding.

Gibbs and Collette (1959) surmised that feeding in common
dolphin was inhibited at night. However, Rothschild (1964),
based on his examination of stomachs of dolphin caught at
night in the Pacific, felt it probable that dolphin feed actively on
bright moonlit nights, and this feeding activity supplies an ex
ample of a mechanism by which elements of bathypelagic fauna
contribute to the food levels of epipelagic forms. Shcherbaches
(1973) concluded from an analysis of the stomach contents that
both species of dolphins feed round the clock, but that the
rhythm of feeding and possibly the rate of digestion are dif
ferent between the two,

3.42 Food

According to Shcherbachev (1973) the diet of dolphins alters
in the course of growth with larvae feeding mainly on crusta
ceans, the greater part of which are Copepoda, especially
members of the family Pontellidae. He noted that fish larvae ap-
pear in the stomachs of dolphin > 20 mm SL. He felt that all the
food items of dolphins are either permanent inhabitants of the
subsurface layer or are migrants that usually ascend 1o the sur
face at night. For example, species of Copepoda which make
vertical migrations and which are concentrated near the surface
at night, were found in the stomachs of dolphins caught w
night.

Rose (1966) and Rose and Hassler (1974) found flyingfish
(Exocoetidac) made up almost 25% of the total weight of food
items in 373 adult common dolphin examined off the coast of
North Carolina (Fig. 8). Gibbs and Collette (1959) examined 46
common dolphin from the Gulf Stream and found 32 species of
fishes from 19 families; one species of crab, Portunus sav, one
shrimp; four cephalopods; and Sarpacsum; however, flvingfish
were not found. Rose and Hassler (1974) found Sorpauem,
which was present in 28% (111 of 396) of the stomachs sampled,
occurred most frequently in stomachs of small female dolphun
Although Serpassum appears frequently in the stomach contents
of dolphins, it is likely that Sorpassum s ingested incidentally
while dolphins are feeding on small fishes and crustaceans that
make up the Sarpassum community

Rose and Hassler (1968b) reported fish, shrimp remains, and
Sargassum in the stomach contents of pompanc dolphun caught
in North Carolina waters. Gross analysss of stomach contents of
pompano dolphin in the Atlantic by Greer (1976) sthowed Mying
fish composed the bulk of thew diet. In addition, three umall



Table 6.—Parasites of common and pompano dolphin.

Parasite

Georgraphic region

Site of infestation

Monogenetic trematodes
Capsula laevis

Tentacularia bicolor
T. coryphaena

Digenetic trematodes
Bathycotyl coryphaenae

Benedenia hendorffi
Dinurus barbatus

D. breviductus

D. coryphaenae
D. longisinus

D. notatus
D. turnatus

Didymozoides sp.
Helicometrina nimia
Hirudinella sp.

Hirudinella clavata

H. spinulosa

H. ventricosa
Stepanostomum coryphaenae

Tetrochetus coryphaenae

Thoracoctyle coryphaenae
Nematodes
Contracaecum sp.

Anisakis sp.

Anisakis salaris
Isopods

Anilocara physodes

Idothea metallica

Livoneca ovalis
Cestodes

Bothriocephalus janikii

Dibothriorhynchus attenuatus
D. claviger
D. stenocephala
Plerocercoides lonchophorus
Scolex polymorphus
Acanthocephalans
Rhadinorhycyus katsuwonis
R. pristis
Copepods
Branchiella coryphaenae
Caligus belones

Atlantic
Brazil
Atlantic

Atlantic
Atlantic

Japan

Gulf of Mexico
Straits of Florida
Chile

Curagao

Gulf of Mexico
Ghana

Ghana

Gulf of Mexico
Curagao, Jamaica
Ghana, Senigal
Senegal

Pacific

Gulf of Mexico
Puerto Rico
Hawai
Mediterranean
Gulf of Mexico
Gulf of Panama, Bimini
Curagao
Ghana

Ghana

Gulf of Aden
eastern Pacific
Curagao
Atlantic
Europe

Gulf of Mexico
Gulf of Mexico
Ghana

Tema, Ghana
Gulf of Mexico
Hawaii

Pacific

Atlantic
Formosa
Pacific
Pacific

Mediterranean
Atlantic
Atlantic

Atlantic

Bay of Bengal
west of Azores
west of Azores
wesl of Azores
west of Azores
Pacific

Japan
Curagao

Gulf of Mexico
Woods Hole
USSR
Mediterranean
Pacific

Atlantic,

Straits of Florida

Common dolphin

gills
skin

peritoneum, mesentary

stomach,
intestine

gills

alimentary canal

gill filaments

skin

stomach
stomach
stomach
stomach
stomach
stomach
stomach
stomach
stomach
stomach
stomach

gut

stomach
stomach
stomach
stomach
stomach
intestine
intestine
intestine
intestine
stomach
intestine
intestine

small intestine
body cavity

gills

body surface

mouth

intestine wall

stomach

intestine wall
intestine wall

small intestine

gills

inner surface operculum
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Silas (1967)
Guiart (1935)
Silas (1967)

Silas (1967)
Guiart (1935)

Yamaguti (1938)

Sparks (1958, 1960)
Burnett-Herkes, Jr. (1966, 1974)
Linstow'

Nahhas and Cable (1964)
Manter (1947)

Fischthal (1972)

Fischthal and Thomas (1972b)
Manter (1947)

Nahhas and Cable (1964)
Fischthal (1972)

Fischthal and Thomas (1972b)
Ku and Shen (1968)
Manter (1947)

Siddigi and Cable (1960)
Yamaguti (1970)

Dollfuss (1927)

Manter (1947)
Sogandares-Bernal (1959)
Nahhas and Cable (1964)
Fischthal (1972)

Fischthal and Thomas (1927b)
Nikolaeva (1965)

Arai (1962)

Nahhas and Cable (1964)
Murphy (1914)

Silas (1967)

Manter (1947)

Manter (1947)

Fischthal (1972)

Fischthal and Thomas (1972a)
Manter (1947)

Yamaguti (1970)

Yamaguti (1938)

Rose (1966)

Myers and Kuntz (1962)
Sakaguchi and Katamine (1971)
Yamaguti (1934)

Cabo (1961)
Murphy (1914)
Rose (1966)

Markowski (1971)
Devi (1975)
Guiart (1935)
Guiart (1935)
Guiart (1935)
Guiart (1935)
Yamaguti (1934)

Kamegai (1963)
Cable and Linderoth (1963)

Pearse (1952)

Wilson (1932)

Markewitsch (as cited in Burnett-Herkes, Jr. (1966
Delmare-Deboutteville and Nuies-Ruivo (1958)
Yamaguti (1958)

Burnett-Herkes, Jr. (1966, 1974)



Table 6.—Continued.

Parasite

Georgraphic region

Site of infestation

Reference

C. bonito
C. constrictus

C. coryphaenae

C. patulus
C. productus

C. quadratus

Charopinopsis quaternius

Elytrophora coryphaenae

Euryphorous nordmanni
E. nympha

Lernacenicus longiventris
Pseudocycnus appendiculatus

P. thynnus
Other parasites
Eutyphis faba

Dinurus longisinus

D. tornatus

Lecithochirium microstomum
Tentacularia bicolor

Euryphorus nordmanni
Caligus belones
C. productus

C. quadratus
Order Trypanorhyncha

* Straits of Florida
Yamaguti (1963) suggested Wilson (1937) misidentified his specimens

inner surface operculum

Atlantic

Atlantic, Pacific

Indian, Mediterranean
Formosa body surface
Straits of Florida

Indian Ocean
Straits of Florida
Atlantic, Pacific
Mexico
Mediterranean
Straits of Florida

external surface

Indian Ocean gill cavity
Pacific, Atlantic

Indian opercle

Pacific branchial cavity

Straits of Florida buccal cavity, gill

filaments, inner surface

operculum
Indian gill cavity
Gulf of Mexico gills

Straits of Florida gills and gill filaments
Gulf of Mexico inside operculum
Indian Ocean gill cavity

Atlantic, Pacific

Indian Ocean

Pacific, Indian Ocean,

Gulf of Mexico, Atlantic

Formosa inner surface operculum

South India branchial cavity

Pacific skin

Straits of Florida inner surface of skin,
gills, operculum

Louisiana
N.W. Atlantic
Atlantic gills
Atlantic gills
Atlantic mouth
Pompano dolphin
France
France
France
Atlantic peritoneum, mesentary
stomach, alimentary canal
Indian Ocean gill cavities

gill and buccal cavity,
external surface

Indian Ocean

Indian Ocean
Atlantic stomach

buccal cavity, operculum skin, gills

inner surface of operculum

inner surface of operculum

Burnett-Herkes, Jr. (1966, 1974)
Richiardi (1880)

Brian (1899; 1903; 1906)
Richiardi (1880)

Steenstrup and Litken (1861)
Brian (1899; 1903; 1908)
Yamaguti (1936)

Heegaard (1949)

Pearse (1952)

Capart (1959)

Shiino (1959a, b, c¢; 1960; 1963)

Ho (1963)

Burnett-Herkes, Jr. (1966, 1974)
Lewis (1967)

Lewis et al. (1969)
Burnett-Herkes, Jr. (1966, 1974)
Shiino (1959a, b, ¢)

Causey (1960)

Yamaguti (1963)
Burnett-Herkes, Jr. (1966, 1974)
Lewis (1967)

Lewis et al. (1969)

Shiino (1954b; 1959b, c; 1960)
Pillai (1964)

Kabata and Gusev (1966)
Burnett-Herkes, Jr. (1966, 1974)

Lewis (1967)

Lewis et al. (1969)

Wilson (1936)

Silas and Ummerkutty (1967)
Burnett-Herkes, Jr. (1966, 1974)
Lewis (1967)

Pearse (1952)

Lewis et al. (1969)
Milne-Edwards (1840)
Steenstrup and Lutken (1861)
Shiino (1954a, 1958, 1959b)
Silas and Ummerkutty (1964)

Ho (1963)

Pillai (1964)

Kabata and Gusev (1966)
Burnett-Herkes, Jr. (1966, 1974)

Silas and Ummerkutty (1967)
Rose (1966)

Heller (1865)

Silas and Ummerkutty (1967)
Silas and Ummerkutty (1967)

Murphy (1914)

Hutton (1964)
Hutton (1964)
Hutton (1964)
Silas (1967)

Lewis et al. (1969)
Wilson (1905)
Lewis et al. (1969)

Lewis et al. (1969)
Greer (1976)

'As cited in Sproston (1946).
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EXOCOETIDAE
24%

CARANGIDAE

SCOMBRIDAE

Figure 8.—Stomach contents of 373 dolphin (common) showing important groups
of food items by relative weight (from Rose 1966, fig. 26 and caption).

ocean sunfish, Mola lanceolata, were found in one stomach,
and a small octopus (suborder Octopoda) in another.

In the Mediterranean, Bannister (1976) found flyingfish,
mackerels (Scombridae), other smaller dolphins, pilot fish
(Carangidae), crustaceans, and unidentified species of medusae
in the stomach contents of common dolphin. Off the Balearic
Islands, Cabo (1961) reported flyingfish, Sardinella aurita,
Engraulis encrasicholus, and Trachurus trachurus as the main
food items of common dolphin.

In the central Pacific, Rothschild (1964) confirmed that com-
mon dolphin are piscivorous. Flyingfish were not only the most
numerous organism found in the stomach contents, but also
comprised a large portion of the total volume. He noted other
important food items were gempylids and penaeid shrimps.
Tester and Nakamura (1957) further verified the importance of
flyingfish both in volume and occurrence. In addition, they
noted cephalopods and crustaceans together formed <3% of
the total volume of stomach contents in common dolphin
caught off Hawaii.

In the Pacific off Japan, Suyehiro (1942) noted common
dolphin were not only carnivorous but very voracious (swallow-
ing whole large flyingfish), and when dolphin did not come in
contact with their prey in the open ocean, they fed on species
that are found on and around logs and floating objects.

Kojima (1955; 1956; 1960a, b; 1961; 1963a, b; 1964a, b; 1965;
1966a, b, c; 1967) and Uchida and Shojima (1958) studied the
biology and ecology of dolphin sampled from anchored attract-
ing devices called “‘tsuke’’ rafts in the western Sea of Japan.
One investigation (Kojima 1961) examined stomach contents of
1,103 adult common dolphin ranging in length from 35 to 105
cm. Fishes made up 85% of the food items in frequency of
occurrence and 95% by weight. He also noted that the food
items ranged in length from 1 to 34 cm but appeared for the
most part to fall into two groups: 2-4 cm and 10-15 cm.

Shcherbacheyv (1973) felt that crustaceans were an appreciable
part of the diet of pompano dolphin in the Pacific and Indian
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pompano dolphin and found bramids were the most common
item in the stomachs. However, he noted that 39 dolphins from
the sample were taken from the same school and stomach con-
tents might not be representative. He further noted, in contrast
to common dolphin, that flyingfish were not a common item in
the diet of this species.

RTINS T ES e TR rman PR et

3.43 Growth rate

Growth in common dolphin appears to be rapid and its life
span short. Both Beardsley (1967) and Rose and Hassler (1968a)
examined scales from common dolphin taken from the western
North Atlantic. Beardsley (1967) examined 511 common
dolphin taken off southern Florida ranging in size from 475 to
1,525 mm FL. He found 121 1-yr-olds ranging in size from 475
to 1,175 mm FL (x = 725 mm), 9 2-yr-olds ranging from 1,025
to 1,325 mm (¥ = 1,175 mm), 1 3-yr-old (1,425 mm), and 1 4-yr-
old (1,525 mm). Both authors believed that the maximum life
span was about 4 yr. The 4-yr-old specimen examined by Beards-
ley (1967) weighed 35 kg, at that time the all-tackle sport fishing
record. Larger dolphin have been taken, however, and in 1979 a
male dolphin weighing over 46 kg was captured off Puerto Rico
(Florida Sportsman 1979). Beardsley (1967) believed that the
wide size range of yearling dolphin resulted from the extended
spawning sason (possibly all year long) combined with rapid
growth.

Rose and Hassler (1968a) examined scales from 738 common
dolphin taken off North Carolina during the summer months.
They found 593 age 0 dolphin ranging in size from about 400 to
725 mm FL (¥ = 572 mm), 117 1-yr-olds ranging from about 650
to 1,100 mm FL (¥ = 868 mm FL), 20 2-yr-olds r<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>