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Introduction

The Belonidae, the needlefishes, is one of the six
families of the order Beloniformes. Along with its sis-
ter group, the Scomberesocidae, the sauries, it forms
the superfamily Scomberesocoidea (Collette et al.
1984). Characters of the pharyngeal jaw apparatus
support this sister group relationship (Aschliman et
al. 2005). The belonids are diagnosed by one derived
reductive character (Collette et al. 1984): interrup-
tions in the cephalic lateralis system. Other diagnostic
characters include no finlets following dorsal and
anal fins; both upper and lower jaws usually elongate
and studded with relatively large sharp teeth; pecto-
ral branch of lateral line present; and post-temporal
forked. Their long jaws give most needlefishes (and
the distantly related gars, Lepisosteidae) the fastest
opening and closing mandibles yet measured in fish-
es (Westneat 2004). Fish prey is usually swallowed
and digested head first. Needlefishes are unusual
in that they are carnivorous but lack a stomach and
have a straight short gut (Manjakasy et al. 2009). Nee-
dlefishes show significantly lower α-amylase activity
than halfbeaks, but other digestive enzymes were
not substantially different (Day et al. 2011). The dor-
sal and anal fins are posterior on the body near the
caudal fin, yet needlefishes swim with anguilliform
motion (Liao 2002). The bones, scales, and fin rays
are green due to the presence of the bile pigment
biliverdin (Çaglar 1945, 1950).

The Belonidae contains 10 genera and 35 species
(Collette 2003b). Three genera are monotypic: the
southern African Petalichthys and the broadly distrib-
uted Ablennes and Platybelone. The Asian freshwater
Xenentodon contains two species, as does the eastern
Atlantic Belone. Three genera are restricted to fresh-
waters of South America (Lovejoy and Collette 2003):
Pseudotylosurus (two species), Potamorrhaphis (four),
and Belonion (two). Tylosurus contains six strictly ma-
rine species; Strongylura comprises 14 species, some
marine, some estuarine, and three strictly freshwater
species.

The genera Belone and Petalichthys are the most

generalized (Collette and Berry 1965; Parin 1967),
having well-developed gill rakers, large scales, com-
paratively weak canine teeth, and other generalized
characters. Belone also is characterized by the most
completely developed cranial lateralis system (Pa-
rin and Astakhov 1982). Of the other genera, the
greatest number of primitive characters are found
in Platybelone, which is also characterized by several
specialized features (in particular, a depressed cau-
dal peduncle). The remaining three genera of marine
needlefishes (Strongylura, Ablennes, and Tylosurus) are
more advanced, but Collette and Berry (1965), Parin
(1967), and Astakhov (1980) have interpreted their
relationships differently. The three South American
freshwater genera of needlefishes are secondarily
freshwater fishes that were presumably derived from
marine needlefishes.

The first review of American needlefishes was 
by Jordan and Fordice (1887). They recognized
only two genera: Tylosurus, for the marine species,
and Potamorrhaphis, for one South American fresh-
water species. They recognized 16 species, 12 in
the western Atlantic (although one of the western
Tylosurus was another freshwater species, Pseudo
tylosurus microps) and four in the eastern Pacific.
Today the needlefish fauna of the western Atlantic
(Collette 2003a) includes seven marine species in
four genera: Platybelone (one species), Ablennes (one
species), Tylosurus (two species), and Strongy
lura (three species). There is also a freshwater
species of Strongylura, Strongylura hubbsi, which lives
in rivers draining into the Gulf of Mexico in Mexico
and Guatemala and is included in this account. The
three endemic South American freshwater genera
have been covered adequately in a series of earlier
publications (Belonion by Collette [1966]; Pseudotylo
surus by Collette [1974a]; Potamorrhaphis by Collette
[1974b, 1982], Lovejoy and Collette [2003], Sant'Anna
et al. [2012]).

There are some valid published fossil records from
the Americas. These include dentaries, premaxillae,
and a vertebra from Florida, U.S.A., referred to Belon-
idae (Hulbert 2001), which is perhaps closely related

Family Belonidae
NEEDLEFISHES

BRUCE B. COLLETTE and KATHERINE E. BEMIS
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Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 2, Family Belonidae Needlefishes, Page 11.

Figure 2.2. Atlantic distribution of Flat Needlefish, Ablennes hians, based on specimens examined by B. B. Collette. Map 
by W. E. Bemis.
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Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 2, Family Belonidae Needlefishes, Page 15.

Figure 2.4. Atlantic distribution of Keeltail Needlefish, Platybelone argalus, based on specimens examined by B. B. 
Collette. Map by W. E. Bemis.
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Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 2, Family Belonidae Needlefishes, Page 20.

Figure 2.6. General distribution of three freshwater Beloniformes: Maya Needlefish, Strongylura hubbsi, El Petén 
Halfbeak, Hyporhamphus mexicanus, and Breder's Halfbeak, Hyporhamphus brederi; based on specimens examined by 
B. B. Collette. Map by W. E. Bemis.
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Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 2, Family Belonidae Needlefishes, Page 30.

Figure 2.8. Distribution of Atlantic Needlefish, Strongylura marina, and Timucu, Strongylura timucu, based on specimens 
examined by B. B. Collette. Map by W. E. Bemis.
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Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 2, Family Belonidae Needlefishes, Page 36.

Figure 2.10. Distribution of Redfin Needlefish, Strongylura notata notata and S. notata forsythia, based on specimens exam-
ined by B. B. Collette. Map by W. E. Bemis.
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Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 2, Family Belonidae Needlefishes, Page 48.

Figure 2.13. Atlantic distribution of Atlantic Agujon, Tylosurus acus, based on specimens examined by B. B. Collette. Map 
by W. E. Bemis.
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Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 2, Family Belonidae Needlefishes, Page 54.

Figure 2.15. Atlantic distribution of Houndfish, Tylosurus crocodilus, based on specimens examined by B. B. Collette. Map 
by W. E. Bemis.
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Introduction

Scomberesocidae is the sister group of the
Belonidae, which together form the super-
family Scomberesocoidea. All members of
Scomberesocoidea share three derived characters:
presence of a premaxillary canal, upper jaw at least
slightly elongate, and interdigitation of bony pro-
cesses from each side of the lower jaw (Collette et
al. 1984; also E. M. G. Kokkelmans, “The functional
morphology and phylogenetic implications of lower
jaw structure of the Scomberesocoidea,” unpub-
lished manuscript). Analyses of the pharyngeal
jaw apparatus support the concept that sauries are
most closely related to needlefishes (Aschliman et
al. 2005). Scomberesocidae is defined by one derived
character: the dorsal and anal fins are followed by
a series of four to seven finlets. Other diagnostic
characters include: third pair of upper pharyngeal
bones separate, fourth upper pharyngeal bone usu-
ally present, and scales on the body are relatively
small. There are no spines in the fins. The dorsal,
with 14–18 rays, including the finlets, and anal fins,
with 16–21 rays, including the finlets, are posteri-
or in position; the pelvic fins, with 6 soft rays, are
abdominal in position; pectoral fins are short, with
8–15 rays. The caudal fin is deeply forked and sym-
metrical, similar to a mackerel tail. The lateral line,
when present, runs along the ventral margin of the
body. Gill raker counts by Parin (1968) are clearly for
lower first arch gill rakers and we presume the same
is true for Hubbs and Wisner (1980), although this
was not stated. Maximum observed size of the two

large species, Cololabis saira and Scomberesox saurus, 
is 350–400 mm SL; maximum observed size of the
two dwarf species is 68 mm SL for C. adocoetus and
126 mm SL for S. simulans (Hubbs and Wisner 1980).

Hubbs and Wisner (1980) placed the four species
of sauries in four monotypic genera: Scomberesox and
its dwarf derivative Nanichthys, and Cololabis and its
dwarf derivative Elassichthys. Rather than recognize
four monotypic genera, we recognize two evolution-
ary lines in the family by considering Nanichthys a 
synonym of Scomberesox and Elassichthys a synonym
of Cololabis (Collette et al. 1984). Both species of
Scomberesox develop an elongate beak in compar-
ison to Cololabis; the snout increases in length in
S. simulans throughout its life span and in S. saurus
until a length of about 200 mm SL. The two dwarf
species Cololabis adocoetus and Scomberesox simulans
differ convergently from the two larger species, C. 
saira and S. saurus, in being much smaller, losing one
ovary and the swim bladder, and in having fewer
vertebrae, branchiostegal rays, pectoral fin rays,
and gill rakers. Scomberesox inhabits the Atlantic,
Pacific, and Indian oceans; Cololabis is restricted to
the Pacific Ocean.

Sauries spend most of their life in warm homo-
geneous surface layers of the open sea, far from
shallow continental shelf waters. They live close to
the surface, so close that in English waters, where
Atlantic Saury are plentiful in summer, few are
caught in nets as deep as 2 m. Atlantic Saury are one
of the most abundant epipelagic planktivores inhab-
iting the open part of the Atlantic Ocean, feeding
mainly on copepods, euphausiids, and amphipods

Family Scomberesocidae
SAURIES

KATHERINE E. BEMIS and BRUCE B. COLLETTE
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Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 3, Family Scomberesocidae Sauries, Page 83.

Figure 3.2. Atlantic distribution of Atlantic Saury, Scomberesox saurus, based on specimens examined by Hubbs and 
Wisner (1980). Map by W. E. Bemis.
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Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 3, Family Scomberesocidae Sauries, Page 86. 

Figure 3.4. Atlantic distribution of Atlantic Dwarf Saury, Scomberesox simulans, based on specimens examined by Hubbs 
and Wisner (1980). Map by W. E. Bemis.
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lette 2004; Banford 2010). Four genera, the first three
monotypic (Arrhamphus, Chriodorus, Melapedalion, 
and Oxyporhamphus), have very short or no beaks.
Euleptorhamphus and Oxyporhamphus contain two
offshore species each. Hemiramphus (with 10 species)
is a widespread marine genus. Rhynchorhamphus
(with 4 species) has fimbriate nasal papillae and is
confined to Indo-West Pacific marine waters. Hypor-
hamphus, the most speciose genus, includes two
subgenera: Hyporhamphus with 25 species is wide-
spread and Reporhamphus with 11 species occurs only
in the Indo-West Pacific. Some Hyporhamphus species
are marine, some estuarine, and some freshwater.
All genera are characterized by particular lateral line
characters (Parin and Astakhov 1982).

We include Oxyporhamphus in the family Hemir-
amphidae, not the Exocoetidae (Collette 1966; Parin
et al. 1980; Collette et al. 1984; Lovejoy et al. 2004;
Lewallen et al. 2011). In external morphology, Oxy-
porhamphus, with short jaws and elongate pectoral
fins, resembles the true flyingfishes. Because of this,
Oxyporhamphus was at one time placed in the family
Exocoetidae (Nichols and Breder 1928; Hubbs 1933;
and others) and has been so placed once again by
Dasilao et al. (1997). This similarity is a condition not
so much of close relationship as of parallel develop-
ment of the ability to glide in flight over the water. In
most of the anatomical characters (presence of forked
parapophyses, direct connection of the basioccipi-
tal and cleithrum, incomplete fusion of the frontals
and parietals, failure of interradial foramina in the
pectoral fin skeleton to close, and nonprojection of
the swim bladder into the haemal canal [Parin 1961]),
and also from the evidence of ontogeny, there is

Introduction

The Hemiramphidae, the halfbeaks, is one of six
families of the order Beloniformes. It is the sister
group of the Exocoetidae, the flyingfishes, togeth-
er forming the superfamily Exocoetoidea (Collette
et al. 1984). (The Indo-West Pacific family Zenar-
chopteridae, containing five genera and 54 sexually
dimorphic Indo-West Pacific estuarine or freshwater
species, was previously considered to be a subfam-
ily of the Hemiramphidae, but is now recognized
as a distinct family.) Most halfbeaks have an elon-
gate lower jaw that distinguishes them from the
flyingfishes, which have lost the elongate lower jaw,
and from the needlefishes (Belonidae) and sauries
(Scomberesocidae), which have both jaws elongate.
The family is defined by one derived character, a 
third pair of upper pharyngeal bones anklylosed into
a plate. Other diagnostic characters include pectoral
fins short or moderately long; premaxillae pointed
anteriorly, forming a triangular upper jaw (except
in Oxyporhamphus); lower jaw elongate in juveniles
of all genera, adults of most genera; parapophyses
forked; and swim bladder not extending into haemal
canal. The tip of the lower jaw is bright red or orange
in most species, due to carotenoid pigments, especial-
ly zeaxanthin, astaxanthin, and beta-doradexanthin.
Most halfbeaks have tricuspid teeth in their jaws;
some have unicuspid teeth. Halfbeaks, like other
beloniforms, lack a true stomach, but manage to
digest their mostly herbivorous food items with their
simple, short gut using enzymes (Day et al. 2011).

The Hemiramphidae contains nine genera and
subgenera and at least 64 species and subspecies (Col-

Family Hemiramphidae 
HALFBEAKS

BRUCE B. COLLETTE and KATHERINE E. BEMIS
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Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 4, Family Hemiramphidae Halfbeaks, Page 95. 

Figure 4.2. Distribution of Hardhead Half beak, Chriodorus atherinoides, based on specimens examined by B. B.  Collette. 
Map by W. E. Bemis.
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Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 4, Family Hemiramphidae Halfbeaks, Page 98.

Figure 4.4. Distribution of Atlantic Ribbon Halfbeak, Euleptorhamphus velox, based on specimens examined by B. B. 
Collette. Map by W. E. Bemis.
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Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 4, Family Hemiramphidae Halfbeaks, Page 102. 

Figure 4.6. Distribution of Balao, Hemiramphus balao, based on specimens examined by B. B. Collette. Map by W. E. 
Bemis.
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Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 4, Family Hemiramphidae Halfbeaks, Page 104.

Figure 4.8. Distribution of Bermuda Ballyhoo, Hemiramphus bermudensis, and Redtail Ballyhoo, Hemiramphus brasiliensis, 
based on specimens examined by B. B. Collette. Map by W. E. Bemis.
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Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 4, Family Hemiramphidae Halfbeaks, Page 113. 

Figure 4.12. Distribution Collette’s Bermuda Half beak, Hyporhamphus collettei, Meek’s Halfbeak, Hyporhamphus meeki, 
and Atlantic Silverstripe Half beak, Hyporhamphus unifasciatus, based on specimens examined by B. B. Collette. Map by 
W. E. Bemis.



24

Fishes of the Western North Atlantic • Order Beloniformes

Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 4, Family Hemiramphidae Halfbeaks, Page 123.

Figure 4.16. Distribution of Pajarito, Hyporhamphus roberti roberti and H. roberti hildebrandi, based on specimens exam-
ined by B. B. Collette. Map by W. E. Bemis.
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Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 4, Family Hemiramphidae Halfbeaks, Page 129. 

Figure 4.19. Distribution of Atlantic Bigwing Halfbeak, Oxyporhamphus micropterus similis, based on specimens exam-
ined by B. B. Collette. Map by W. E. Bemis.
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Introduction

The Exocoetidae, the flyingfishes, is one of six fam-
ilies of the order Beloniformes. It is the sister group
of the Hemiramphidae, the halfbeaks, forming the
superfamily Exocoetoidea (Collette et al. 1984).
Flyingfishes lack the elongate lower jaw (except
for juveniles of Fodiator) present in most halfbeaks
and can be distinguished from the needlefishes
(Belonidae) and sauries (Scomberesocidae), which
have both jaws elongate.

The Exocoetidae contains seven genera and about
65–70 species (Shakhovskoy and Collette, in press).
Flyingfishes are small- to medium-sized (to 480 mm
total length) with elongate, broadly cylindrical (round
or elliptical in cross section) bodies, flattened ventral-
ly in some species. The head is short, snout usually
blunt (produced only in Fodiator), and shorter than the
eye in all western Atlantic species. Flyingfishes have a
small mouth and very small or no jaw teeth, but have
well-developed pharyngeal teeth. The upper pharyn-
geal bones of the third gill arches are close together,
but not fused into a single plate. There are no spines
in the fins. The dorsal and anal fins are set equally far
back on the body, their bases are short and opposed.
The caudal fin is deeply forked, its lower lobe longer
than the upper. The pectoral fins insert high on the
body, are strikingly long, and always extend beyond
the origin of the dorsal fin in adults. The pelvic fins are
abdominal in position, and greatly enlarged in many,
but not all, species. The lateral line is low on the body,
and provides diagnostic characters for the genera as
described by Parin and Astakhov (1982). The large
cycloid scales are easily shed. The swim bladder is
large, extending posteriorly beyond the body cavity.
Adult flyingfishes are usually dark above and pale
below. The dark colors are typically iridescent blue or
green in life; the dorsal fin in some species has black

pigment, and the pectoral fins in some species have a
pale crossband and outer margin.

Otolith and tagging studies suggest that flying-
fishes are short lived, with individuals usually living
no more than 1.5 years. All species are oviparous.
The eggs of some species are buoyant and float on
the surface, whereas the eggs of other species have
specialized filaments to attach to floating debris and
seaweed. Juveniles (to about 100–150 mm SL) differ
in appearance from adults, having shorter pectoral
fins, a higher dorsal fin, and a conspicuous single or
paired chin barbel in many species. Color patterns
of juvenile flyingfishes are highly variable, and they
often have spots and bars not found in adults.

Exocoetids are well known for leaping out of the
water and gliding through the air to escape preda-
tors below the surface (see the amazing photographs
of flyingfishes in Howell [2014]). The two-winged
flyingfishes use enlarged pectoral fins, whereas the
four-wing flyingfishes have enlarged pelvic as well as
pectoral fins that allow them to glide relatively longer
distances. Fins are not flapped during flight, but rather
erected quickly as the fish leaves the water and held
perpendicular to the body during the glide; the fish is
propelled into the air by a strong thrust of the caudal
fin (Davenport 1994, 2003).

Flyingfishes inhabit the surface of open oceans as
well as neritic and inshore areas and are abundant
in most tropical seas. Many species of flyingfishes
school in large groups, but do not undertake exten-
sive migrations. Flyingfishes are important compo-
nents of pelagic food webs and serve as prey species
for dolphinfishes, tunas, billfishes, sharks, cetaceans,
and pelagic seabirds (Perrin et al. 1973; Richard and
Barbeau 1994; Andrew et al. 1995; Vaske et al. 2005;
Alonso et al. 2014; Herzing and Elliser 2014). Little spe-
cific information is known about the diet of western
Atlantic species of flyingfishes, which predominantly
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Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 5, Family Exocoetidae Flyingfishes, page 158.

Figure 5.2. Atlantic distribution of Margined Flyingfish, Cheilopogon cyanopterus, based on Parin and Belyanina (1996). 
Map by W. E. Bemis.
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Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 5, Family Exocoetidae Flyingfishes, page 164.

Figure 5.4. Distribution of Bandwing Flyingfish, Cheilopogon exsiliens, based on Parin and Belyanina (1996). Map by W. E. 
Bemis.
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Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 5, Family Exocoetidae Flyingfishes, page 168

Figure 5.6. Distribution of Spotfin Flyingfish, Cheilopogon furcatus furcatus, based on Parin and Belyanina (1998). Map by 
W. E. Bemis.



30

Fishes of the Western North Atlantic • Order Beloniformes

Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 5, Family Exocoetidae Flyingfishes, page 177.

Figure 5.8. Distributions of Blotchwing Flyingfish, Cheilopogon heterurus, and Atlantic Flyingfish, Cheilopogon melanurus, 
based on Parin and Belyanina (2000) and Shakhovskoy and Malikova (2018). Map by W. E. Bemis.
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Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 5, Family Exocoetidae Flyingfishes, page 185.

Figure 5.11. Distribution of Bennett’s Flyingfish, Cheilopogon  pinnatibarbatus, based on specimens identified by N. V. 
Parin and I. B. Shakhovskoy, as well as data from the scientific literature. Map by W. E. Bemis.
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Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 5, Family Exocoetidae Flyingfishes, page 190.

Figure 5.13. Distribution of Clearwing Flyingfish, Cypselurus comatus, based on specimens identified by N. V. Parin and  I. 
B. Shakhovskoy, as well as data from the scientific literature. Map by W. E. Bemis.
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Figure 5.15. Distribution of Oceanic Two-wing Flyingfish, Exocoetus obtusirostris, based on Parin and Shakhovskoy
(2000). Map by W. E. Bemis.

Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 5, Family Exocoetidae Flyingfishes, page 195.
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Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 5, Family Exocoetidae Flyingfishes, page 198.

Figure 5.17. Atlantic distribution of Tropical Two-wing Flyingfish, Exocoetus volitans, based on Parin and Shakhovskoy 
(2000). Map by W. E. Bemis.
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Figure 5.19. Distribution of Fourwing Flyingfish, Hirundichthys affinis, based on Shakhovskoy and Parin (2013b). Map by 
W. E. Bemis.
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Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 5, Family Exocoetidae Flyingfishes, page 208.

Figure 5.21. Atlantic distribution of Redfin Flyingfish, Hirundichthys rufipinnis, and Atlantic Blackwing Flying-fish, 
Hirundichthys volador, based on Parin and Belyanina (2002b). Map by W. E. Bemis. 
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Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 5, Family Exocoetidae Flyingfishes, page 214.

Figure 5.23. Atlantic distribution of Mirrorwing Flying-fish, Hirundichthys speculiger, based on Shakhovskoy and Parin 
(2013a). Map by W. E. Bemis.
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Figure 5.26. Distribution of Atlantic Sailfin Flyingfish, Parexocoetus hillianus, based on specimens identified by N. V. Parin 
and I. B. Shakhovskoy. Map by W. E. Bemis.

Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 5, Family Exocoetidae Flyingfishes, page 223.-

Figure 5.26. Distribution of Atlantic Sailfin Flyingfish, Parexocoetus hillianus, based on specimens identified by N. V. Parin 
and I. B. Shakhovskoy. Map by W. E. Bemis.

Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 5, Family Exocoetidae Flyingfishes, page 223.



39

Fishes of the Western North Atlantic • Order Beloniformes

-

Order Beloniformes: Needlefishes, Sauries, Halfbeaks, and Flyingfishes 
Edited by Bruce B. Collette, Katherine E. Bemis, Nicolay V. Parin, and Ilia B. Shakhovskoy
Fishes of the Western North Atlantic, Part 10
Chapter 5, Family Exocoetidae Flyingfishes, page 228.

Figure 5.28. Distribution of Oceanic Bluntnose Flying-fish, Prognichthys glaphyrae, and Western Bluntnose Flyingfish, 
Prognichthys occidentalis, based on Parin (1999). Map by W. E. Bemis.
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