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ABSTRACT. Species identifi cation of western Atlantic Coryphopterus can be problem-
atic because some of the species are morphologically similar, there is confusing morpho-
logical variation within some species, no taxonomic key includes all currently recognized 
species, and the validity of some species is questionable. The most recently published keys 
do not include Coryphopterus tortugae or C. venezuelae, the validity of which as dis-
tinct from C. glaucofraenum has been questioned. Neighbor-joining trees derived from 
mitochondrial cytochrome c oxidase I (COI) sequences (DNA barcoding) were used to 
determine the number of genetically distinct lineages of Coryphopterus from collections 
made off Belize, Curacao, and Florida. Additional specimens for genetic and morpho-
logical analysis were obtained from Panama, Venezuela, and the Bahamas. Subsequent 
comparative analysis of preserved voucher specimens from which DNA was extracted 
and digital color photographs of those specimens taken before preservation yielded, in 
most cases, suffi cient morphological information to separate the genetic lineages. Species 
identifi cation of the lineages was then determined based on review of original and sub-
sequent descriptions of Coryphopterus species and examination of museum specimens, 
including some type material. Many museum specimens are misidentifi ed. Twelve species 
of Coryphopterus are herein recognized in the western Atlantic and Caribbean: C. alloi-
des, C. dicrus, C. eidolon, C. glaucofraenum, C. hyalinus, C. kuna, C. lipernes, C. per-
sonatus, C. punctipectophorus, C. thrix, C. tortugae, and C. venezuelae. Coryphopterus
bol Victor, 2008 is a synonym of C. venezuelae (Cervigón, 1966). Although genetically 
distinct, C. glaucofraenum and some specimens of C. venezuelae are extremely similar 
and cannot be separated on the basis of morphology 100% of the time. Comments on 
the identifi cation of each Coryphopterus species and a revised key to western Atlantic 
species are provided.

INTRODUCTION

To provide specifi c identifi cations of larvae of Caribbean reef fi shes at Car-
rie Bow Cay, Belize, a small coral-fringed island on the Belizean Barrier Reef 
(16°48.5�N, 88°05�W), we have been matching larvae to adults through DNA 
barcoding (mitochondrial cytochrome c oxidase I [COI] sequences). In addition 
to greatly increasing our success rate of identifying larvae, DNA barcoding is 
also providing a method of checking existing species-level classifi cations by re-
vealing the numbers of distinct genetic lineages within genera.
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Attempts to identify Belizean Coryphopterus spe-
cies using the most recently published keys (Böhlke and 
Robins, 1960, 1962; Böhlke and Chaplin, 1968; Murdy, 
2002) proved problematic for certain species. None of 
those keys includes C. tortugae (Jordan) or C. venezue-
lae Cervigón, presumably because the validity of both 
species as distinct from C. glaucofraenum Gill has been 
questioned (e.g., Böhlke and Robins, 1960; Cervigón, 
1966; Thacker and Cole, 2002). Longley and Hilde-
brand (1941) and Böhlke and Robins (1960) consid-
ered C. tortugae (Jordan; type locality, Dry Tortugas, 
Florida) a synonym of C. glaucofraenum Gill. Garzón-
Ferreira and Acero (1990) redescribed C. tortugae as 
distinct based on new collections from the Colombian 
Caribbean. Thacker and Cole (2002) acknowledged the 
latter work but did not recognize C. tortugae in their 
phylogenetic analysis of Coryphopterus species. Victor 
(2008) recognized C. tortugae as distinct from C. glau-
cofraenum and identifi ed what he considered a cryptic 
new species within Garzón-Ferreira and Acero’s (1990) 
C. tortugae, which he named Coryphopterus bol. Cer-
vigón (1994) elevated C. venezuelae from a subspecies 
of C. glaucofraenum to a distinct species, but it was not 
included in Murdy’s (2002) key or Thacker and Cole’s 
(2002) and Victor’s (2008) molecular phylogenies of Cory-
phopterus species.

Another problem with identifi cation of western Ca-
ribbean Coryphopterus is that stated distributions of 
many species are confl icting, and some do not include 
the western Caribbean. Greenfi eld and Johnson (1999) 
identifi ed nine species of Coryphopterus from Belize (all 
of the 12 recognized herein except for C. venezuelae, C. 
punctipectophorus, and the recently described C. kuna
(Victor, 2007)). Murdy (2002) listed only C. alloides,
C. dicrus, C. glaucofraenum, C. hyalinus, C. lipernes,
and C. personatus as having ranges that include Central 
America, western Caribbean, or Caribbean. A search 
for reef- associated species in Belize in FishBase (www
.fi shbase.org) returned only C. alloides, C. eidolon, C. 
glaucofraenum, and C. personatus.

The purposes of this paper are to assess the number 
of valid Coryphopterus species known from the western 
Atlantic and to provide comments on the identifi cation 
of, and a revised key to, those species based on results 
of DNA barcoding, subsequent examination of voucher 
specimens and color photographs of them, examination 
of museum specimens, and reference to original and other 
descriptions of the species. A neotype for C. glaucofrae-
num is designated because the location of Gill’s (1863) 
holotype is unknown.

METHODS

Depending on the locality, fi sh specimens were col-
lected using the fi sh anesthetic quinaldine sulfate or ro-
tenone. Specimens were measured to the nearest 0.5 mm, 
photographed with a Fujifi lm FinePix 3 digital camera 
to record color patterns, sampled for genetic analysis, 
and then preserved as vouchers. Tissue sampling for mo-
lecular work involved removing a muscle biopsy, eye, or 
caudal body portion (depending on size) and storage in 
saturated salt buffer (Seutin et al., 1990). Genomic DNA 
was extracted from up to approximately 20 mg minced 
preserved tissue via an automated phenol:chloroform 
extraction on the Autogenprep965 (Autogen, Holliston, 
MA) using the mouse tail tissue protocol with a fi nal 
elution volume of 50 �L. For polymerase chain reaction 
(PCR), 1 �L of this genomic DNA is used in a 10 �L reac-
tion with 0.5 U Bioline (BioLine USA, Boston, MA) Taq 
polymerase, 0.4 �L 50 mM MgCl2, 1 �L 10� buffer, 0.5 
�L 10 mM deoxyribonucleotide triphosphate (dNTP), 
and 0.3 �L 10 �M each primer FISH-BCL (5�-TCAA-
CYAATCAYAAAGATATYGGCAC) and FISH-BCH (5�-
TAAACTTCAGGGTGACCAAAAAATCA). The thermal 
cycler program for PCR was 1 cycle of 5 min at 95°C; 35 
cycles of 30 s at 95°C, 30 s at 52°C, and 45 s at 72°C; 
1 cycle of 5 min at 72°C; and a hold at 10°C. The PCR 
products were purifi ed with Exosap-IT (USB, Cleveland, 
OH) using 2 �L 0.2� enzyme and incubated for 30 min 
at 37°C. The reaction was then inactivated for 20 min at 
80°C. Sequencing reactions were performed using 1 �L of 
this purifi ed PCR product in a 10 �L reaction containing 
0.5 �L primer, 1.75 �L BigDye buffer, and 0.5 �L BigDye 
(ABI, Foster City, CA) and run in the thermal cycler for 
30 cycles of 30 s at 95°C, 30 s at 50°C, 4 min at 60°C, 
and then held at 10°C. These sequencing reactions were 
purifi ed using Millipore Sephadex plates (MAHVN-4550; 
Millipore, Billerica, MA) per manufacturer’s instructions 
and stored dry until analyzed. Sequencing reactions were 
analyzed on an ABI 3730XL automated DNA sequencer, 
and sequence trace fi les were exported into Sequencher 4.7 
(GeneCodes, Ann Arbor, MI). Using the Sequencher pro-
gram, ends were trimmed from the raw sequences until 
the fi rst and last 10 bases contained fewer than 5 base 
calls with a confi dence score (phred score) lower than 30. 
After trimming, forward and reverse sequences for each 
specimen were assembled, each assembled contig was 
examined and edited by hand, and each sequence was 
checked for stop codons. Finally the consensus sequence 
from each contig was aligned and exported in a nexus for-
mat. Neighbor-joining trees (Saitou and Nei, 1987) and 
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distance matrices were generated using Paup*4.1 (Swof-
ford, 2002) on an analysis of Kimura 2-parameter (K2P) 
distances (Kimura, 1980).

MATERIAL

The Coryphopterus material examined is listed in the 
Appendix (Table A.1). This table includes the voucher 
specimens represented in the neighbor-joining tree (Fig-
ure 1), as well as non-voucher specimens collected as 
part of this or other projects. Most specimens exam-
ined genetically for this chapter are juveniles or adults, 
except those of C. kuna; that species is represented in 
our samples only by larvae. For most specimens ana-
lyzed genetically, a digital color photograph of the speci-
men taken before dissection and preservation is housed 
at the Smithsonian Institution. Cytochrome c oxidase I 
(COI) sequences for specimens analyzed genetically are 
deposited in GenBank (accession numbers GQ367306–
GQ367475). Genetic information for several specimens 
collected in the Bahamas was not available in time for 
inclusion in the neighbor-joining tree, but identifi cations 
of those specimens based on that information are dis-
cussed in the text.

RESULTS

Twelve distinct genetic lineages of Coryphopterus
are present in our material (see Figure 1). One of those 
lineages, a single specimen identifi ed as C. alloides from 
Curacao is under additional investigation and is not dis-
cussed further here. Tissue samples of C. punctipectoph-
orus were not available for genetic analysis. The other 
lineages, from top to bottom in Figure 1, are C. lipernes,
C. hyalinus, C. personatus, C. tortugae, C. glaucofrae-
num, C. venezuelae, C. dicrus, C. thrix, C. eidolon, C. al-
loides, and C. kuna. Comments on the identifi cation of 
each lineage, as well as C. punctipectophorus, are pro-
vided below. The COI sequence of Coryphopterus bol
Victor, 2008 (PR SIO0869, fi g. 1 [SIO � Scripps Institu-
tion of Oceanography]) is part of the C. venezuelae clade,
and the synonymy of that species is discussed below. 
Intra- and interspecifi c differences in percent sequence 
divergence for COI for all species are provided in Table 
1. We have not plotted distribution maps of Coryphop-
terus species because our samples are from a limited 
number of locations, and historical confusion about the 
identifi cation of some species precluded our relying on 

geographic information based on museum catalogues. 
Based on extensive recent collecting throughout the 
Caribbean, Ross Robertson (Smithsonian Tropical Re-
search Institute, personal communication, 8 June 2009) 
and James Van Tassell are providing distribution maps of 
Coryphopterus species in their Shorefi shes of the Greater 
Caribbean CD, expected to be released in 2009.

Coryphopterus lipernes Böhlke and Robins, 
1962

FIGURE 2

Our specimens of C. lipernes from Belize and Cura-
cao form a close genetic clade. Identifi cation of C. liper-
nes presents no problems: It is distinguished from all Cory-
phopterus species except C. hyalinus and C. personatus
by the presence of black pigment surrounding the anus; 
from C. hyalinus by the presence of a single (vs. two) an-
terior interorbital pore; and from C. personatus by color 
pattern (see Figure 2). We did not make fi n-ray counts for 
C. lipernes, but according to Böhlke and Robins (1962), 
C. lipernes also differs from C. personatus in having 10 
(vs. 11) second dorsal- and anal-fi n elements. Murdy 
(2002) distinguished C. lipernes and C. personatus from 
C. hyalinus by the presence of two pores between the eyes 
(vs. three), but as noted by Böhlke and Robins (1962), 
there is one anterior interorbital pore in C. lipernes and 
C. personatus and two in C. hyalinus.

Coryphopterus hyalinus Böhlke and Robins, 
1962

FIGURE 2

The validity of C. hyalinus as distinct from C. per-
sonatus has been questioned (e.g., Smith et al., 2003), but 
the two are genetically distinct (see Figure 1, Table 1). 
Of the Coryphopterus gobies with a black ring of pig-
ment around the anus (C. hyalinus, C. personatus, and 
C. lipernes), C. hyalinus is the only one with two anterior 
interorbital pores (Böhlke and Robins, 1962; Böhlke and 
Chaplin, 1968). Because head pores can be diffi cult to see 
in fresh material (considerably easier to see in preserved 
specimens), separation of C. hyalinus and C. personatus
in the fi eld can be diffi cult. We have observed no con-
sistent differences in pigmentation in fresh or preserved 
specimens of the two species, but we often collect C. hya-
linus in deeper water than C. personatus.





Coryphopterus personatus (Jordan 
and Thompson, 1905)

FIGURE 2

Identifi cation of C. personatus also presents no prob-
lems using published keys. It can be distinguished from 
C. hyalinus by the presence of a single interorbital pore 
and from C. lipernes by pigment pattern (see Figure 2). 
According to Böhlke and Robins (1962), C. personatus
also can be separated from C. lipernes by having 11 (vs. 
10) total elements in the second dorsal and anal fi ns.

Coryphopterus tortugae (Jordan, 1904)

FIGURE 3

Longley and Hildebrand (1941) and Böhlke and 
Robins (1960) considered C. tortugae (Jordan: type lo-
cality, Dry Tortugas, Florida) to be a synonym of C. glau-
cofraenum Gill. Garzón-Ferreira and Acero (1990) rede-
scribed C. tortugae as distinct based on new collections 
from the Colombian Caribbean. Victor (2008) concurred 
with Garzón-Ferreira and Acero’s (1990) recognition of 
C. tortugae but noted that their Santa Marta specimens 
constitute a distinct species, which he described as C. bol.
As noted below (see “Synonymy of Coryphopterus bol”), 
C. bol appears to be a synonym of C. venezuelae.

We had initially identifi ed all specimens of the C. tor-
tugae, C. glaucofraenum, and C. venezuelae clades as C.
glaucofraenum using published keys (Böhlke and Robins, 
1960; Böhlke and Chaplin, 1968; Murdy, 2002). How-
ever, those specimens separate into three well-defi ned lin-
eages based on COI sequences. Specimens in one of those 
lineages are usually paler than those of the other two and 
almost always have a central bar of basicaudal pigment 
(vs. usually two spots or a dumbbell- or C-shaped mark-
ing), characters described by Garzón-Ferreira and Acero 
(1990) as diagnostic for C. tortugae. Böhlke and Robins 
(1960), who considered C. tortugae to be a pallid form of 
C. glaucofraenum, noted that the pigment markings along 
the side of the body are round (upper row) or vertically 
elongate (lower row) versus X-shaped as in C. glauco-
fraenum, usually a consistent feature in our specimens of 

C. tortugae. The pigment spots in the lower row of mark-
ings along the side of the body in C. tortugae are usually 
vertically elongate (crescents or some part of an X), but 
they are rarely distinct X-shaped markings. If some of the 
anterior markings do resemble X’s (Figure 3D), the height 
of each X is considerably smaller than the height of the X’s 
in C. glaucofraenum and, when present, in C. venezuelae
(half or less of eye diameter in C. tortugae, approximately 
three-quarters of or equal to eye diameter in the other two 
species). The pigment spots in the lower row also are not 
rounded, as they are in pale specimens of C. venezuelae.

We have not found the basicaudal pigment to be a 
reliable character for separating C. tortugae from C. glau-
cofraenum and C. venezuelae, as all three species may 
have a central bar of pigment; however, C. tortugae does 
not have two distinct spots in any of our material, so if 
that feature is present in a specimen, it is not C. tortugae.
Coryphopterus tortugae shares with C. glaucofraenum
and C. venezuelae the presence of a distinct dark blotch 
or triangle behind the eye above the opercle and with C.
glaucofraenum the absence of a pigment spot on the lower 
portion of the pectoral-fi n base. Garzón-Ferreira and Ace-
ro’s (1990) redescription of C. tortugae did not mention 
the absence of this spot, presumably because the Santa 
Marta specimens included in their description do have the 
spot and appear to be C. venezuelae (see “Synonymy of 
Coryphopterus bol,” below). Our investigations indicate 
that the absence of this pigment spot on the pectoral-fi n 
base, along with the presence of vertically elongate versus 
round pigment spots in the lower row of markings on the 
body, is signifi cant in separating C. tortugae from pale 
specimens of C. venezuelae. Examination of photographs 
of the holotype of Ctenogobius tortugae (SU 8363) con-
fi rms that there is no pigment on the lower portion of the 
pectoral-fi n base.

Coryphopterus tortugae is most easily separated from 
all other Coryphopterus by the following combination of 
characters: a dark blotch or triangle of pigment above the 
opercle is present; large X-shape markings on the side of 
the body and a spot on the lower pectoral-fi n base are 
absent; at least some of the pigment markings in the lower 
row along the side of the body are vertically elongate or 
crescent shaped; and the overall coloring is pale.

Coryphopterus glaucofraenum Gill, 1864

FIGURE 4

The location of the single type specimen upon which 
Gill described C. glaucofraenum is unknown (Eschmeyer, 
2008). Böhlke and Robins (1960:108– 109) described 

FIGURE 1.  (facing page) Neighbor-joining tree derived from cyto-
chrome c oxidase I sequences showing genetically distinct lineages 
of western Atlantic Coryphopterus.
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FIGURE 2. Coryphopterus lipernes: A, Curacao, 20 mm SL, DNA 8326, USNM 394896; B, Curacao, 21 mm SL, DNA 
8051, USNM 394895. Coryphopterus hyalinus: C, Curacao, 20 mm SL, DNA 8044, USNM 394890; D, Curacao, 17 
mm SL, DNA 8265, USNM 294889. Coryphopterus personatus: E, Curacao, 21 mm SL, DNA 8045, USNM 294897; 
F, Belize, 15 mm SL, DNA 7163, USNM 394742.
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FIGURE 3. Coryphopterus tortugae: A, Belize, 25 mm SL, DNA 7333, USNM 394744; B, Belize, 34 mm SL, DNA 5237, USNM 
394743; C, Belize, 36 mm SL, DNA 7107, USNM 394733; D, Belize, 40 mm SL, DNA 4530, USNM 394730; E, Belize, 40 mm SL, 
DNA 4530, USNM 394730, preserved; F, Venezuela, 37 mm SL, DNA 7736 4, AMNH 247340, alcohol preserved.
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two forms of C. glaucofraenum: “[D]ark inshore form 
(typical glaucofraenum)” and”[P]allid white-sand form.” 
Specimens in our genetic clade identifi ed as C. glauco-
fraenum match the Böhlke and Robins (1960) “typical 
glaucofraenum,” an identifi cation supported by the fact 
that the pallid form is now recognized as C. tortugae.
Below (see “Designation of Neotype for Coryphopterus 
glaucofraenum”) we select a neotype for C. glaucofrae-
num Gill.

In our material, adult C. glaucofraenum can always 
be separated from C. tortugae by having at least some 
large, well-formed X-shaped markings along the side of 
the body. It can almost always be separated from C. ven-
ezuelae by lacking a prominent dark marking on the lower 
portion of the pectoral-fi n base and sometimes by having 
10 total anal-fi n elements. Rarely, C. glaucofraenum has a 
dark pectoral-fi n base that includes pigment on the lower 
portion (Figure 4G), and C. venezuelae may have 9– 11
anal-fi n elements, 10 being the typical count in our mate-
rial (Table 2). Coryphopterus glaucofraenum usually can 
be separated from both C. tortugae and C. venezuelae by 
the shape of the pigment marking above the opercle: a 
two-peaked blotch in C. glaucofraenum, and a triangular 
or rounded blotch in C. tortugae and C. venezuelae.

If a specimen has a two-peaked blotch of pigment 
above the opercle, has at least some large (height ap-
proximately three-quarters of or equal to diameter of 
eye) X-shaped markings along the side of the body, has 
10 anal-fi n elements, and lacks pigment on the lower 
portion of the pectoral-fi n base, it is unquestionably 
C. glaucofraenum.

Coryphopterus venezuelae (Cervigón, 1966)

FIGURE 5

The most recent keys to western Atlantic Cory-
phopterus (Böhlke and Robins, 1960, 1962; Böhlke and 
Chaplin, 1968; Murdy 2002) do not include C. venezue-
lae, originally described as a subspecies of C. glaucofrae-
num by Cervigón (1966), but recognized as a separate 
species by Cervigón (1994) and known at the time only 
from Venezuela. In the Coryphopterus material from the 
northeast coast of Venezuela that we examined are speci-
mens that are clearly C. venezuelae based on Cervigón’s 
(1966, 1994) descriptions: most notably the presence of 
11 second dorsal- and anal-fi n elements, a dark blotch of 
pigment on the lower portion of the pectoral-fi n base, and 
two dark spots on the base of the caudal fi n (e.g., Figure 
5D herein). However, those Venezuelan specimens are part 

of a clade based on COI analysis (see Figure 1) that in-
cludes specimens from Venezuela, Curacao, Panama, Belize,
Puerto Rico, and the Bahamas (the last not shown on the 
tree) that usually have 10 second dorsal- and anal-fi n ele-
ments and various patterns of pigment on the base of the 
caudal fi n, including a central bar, two spots joined by a 
bar, and a C-shaped blotch (Figure 5A– C,E). The Venezue-
lan specimens on the tree (Figure 1), including two that 
have 10 second dorsal- and anal-fi n elements (VEN 7733 
1 and VEN JV12), cluster within the C. venezuelae clade, 
but the genetic distance between the Venezuelan specimens 
and other members of the clade is only 0.41% to 0.85%. 
This distance is extremely small relative to the genetic 
distance between the C. venezuelae clade and other spe-
cies on the tree (9.51%– 20.86%; see Table 1), suggest-
ing that the individuals in this clade represent a single 
species. Corroborating the identifi cation of the clade as 
Cervigón’s C. venezuelae is the presence in all individu-
als in the clade of a dark spot on the lower portion of the 
pectoral-fi n base. Among western Atlantic Coryphopterus,
only C. punctipectophorus and C. dicrus have a promi-
nent pigment spot on the lower portion of the pectoral-fi n 
base: C. punctipectophorus is not known from the Carib-
bean, and it differs morphologically from C. venezuelae
in, among other features, lacking a dark blotch of pigment 
behind the eye above the opercle; in C. dicrus, there is also 
a prominent spot of equal size on the dorsal portion of the 
pectoral base that is lacking in C. venezuelae (which may 
have a slash of pigment but never a well-defi ned dorsal 
spot equal in size and intensity to the lower spot); C. di-
crus also lacks the dark pigment behind the eye above 
the opercle and lacks a pelvic frenum (both present in 
C. venezuelae).

Our data thus suggest that C. venezuelae is a much 
more widespread species than previously recognized, and 
fi n-ray counts alone are not suffi cient in diagnosing the 
species. Cervigón (1994) believed that the presence of 10 
second dorsal- and anal-fi n elements in C. glaucofraenum
distinguished it from C. venezuelae. In his material of the 
latter, all specimens had 11 second dorsal-fi n elements and 
most had 11 anal-fi n elements (two had 10). Most of our 
specimens of C. glaucofraenum have 10 second dorsal- 
and anal-fi n elements, but two specimens have 11 second 
dorsal-fi n elements, and two have 9 anal-fi n elements (see 
Table 2). Both 10 and 11 second dorsal- and anal-fi n ele-
ments are common in specimens in our C. venezuelae clade 
(Table 3), although we found 11 in both fi ns only in some 
of our material from Venezuela. It is signifi cant that one 
of the C. venezuelae specimens from Venezuela that has 
10 elements in both fi ns was caught in the same sample as 
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FIGURE 4. Coryphopterus glaucofraenum: A, Belize, 44 mm SL, DNA 6367; B, Belize, 25 mm SL, DNA 7352, 
USNM 394354; C, Belize, 35 mm SL, DNA 7351, USNM 394353, preserved; D, Venezuela, 31 mm SL, DNA 7744 
2, AMNH 247339, alcohol preserved; E, Venezuela, 27 mm SL, DNA 7744 3, AMNH 247339, alcohol preserved; 
F, Panama, 34 mm SL, DNA 7712 2, AMNH 247335, alcohol preserved; G, Panama, 37 mm SL, DNA 7701 1, 
AMNH 247334, alcohol preserved.
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several with 11 in both fi ns. There is thus more variability 
in numbers of second dorsal- and anal-fi n elements than 
Cervigón indicated, and those fi n-ray counts are of value 
in separating C. glaucofraenum and C. venezuelae only 
when 11 elements are present in both fi ns— a condition we 
have not observed in C. glaucofraenum, which may have 
11 second dorsal-fi n elements but no more than 10 anal-
fi n elements (see Table 2).

If a specimen has a dark blotch or triangle of pigment 
above the opercle, 11 second dorsal-fi n and 11 anal-fi n 
elements, and a prominent pigment spot on the lower por-
tion of the pectoral-fi n base, it is C. venezuelae.

If a specimen has those features and has 10 second 
dorsal- and anal-fi n elements, it is usually C. venezuelae
but could be C. glaucofraenum: as noted under “Cor-
yphopterus glaucofraenum,” rarely specimens of that 
species may have pigment on the ventral portion of the 
pectoral-fi n base. The shape of the pigment marking 
above the opercle (with two peaks in C. glaucofraenum,
a single triangular or rounded blotch in C. venezuelae;
see “Coryphopterus glaucofraenum”) will frequently re-
solve the species identifi cation.

There are two distinct forms of C. venezuelae in 
terms of body pigment: one has at least some large X-
shaped markings in the ventral row of markings similar 
to those of C. glaucofraenum (Figure 5B,D,E); the other 
is a much paler form, and the ventral pigment mark-
ings along the side of the body are usually fairly small, 
somewhat circular blotches (Figure 5A,C). Both forms, 
including the palest specimens, have a pigment spot on the 
lower pectoral-fi n base, but this spot may be composed 
primarily of yellow chromatophores versus melanophores 
in pale specimens. The less-pigmented form is most easily 
confused with C. tortugae, but some of the pigment spots 
in the ventral row of C. venezuelae are usually more cir-
cular than the vertically elongate ones of C. tortugae. Ad-
ditionally, none of our specimens of C. tortugae has a 
spot of pigment (yellow or black) on the ventral portion 
of the pectoral-fi n base. Although unusually divergent 
intraspecifi cally in patterns of pigmentation (see Figure 
5) relative to, for example, the very similar patterns be-
tween species such as C. personatus and C. hyalinus, the 
two forms of C. venezuelae form a tight genetic clade 
(intraspecifi c variation, 0.53%; see Figure 1, Table 1). 
The different pigment patterns do not correspond to dif-
ferent fi n-ray counts, as we have observed 10 and 11 
second dorsal- and anal-fi n elements in both forms. For 
example, note the similar patterns of pigmentation in a 
specimen of C. venezuelae from Venezuela (Figure 5D) 
that has 11 second dorsal- and anal-fi n elements and 
a specimen of C. venezuelae from Panama (Figure 5E) 

that has 10 second dorsal- and anal-fi n elements. Fur-
thermore, the differences are not attributable to sexual 
dimorphism or geography, but they could refl ect differ-
ences in local habitat. Some specimens of C. venezuelae
collected in mangrove areas tend to be dark, and those 
collected in reef areas pale, although we note that a dark 
form was collected on a reef off Panama (Figure 5E).

There is some correlation with size: the pale form 
of C. venezuelae is more common among small speci-
mens (�30 mm standard length [SL]), and the form with 
prominent X-shaped markings is more common among 
larger specimens (�40 mm SL). Adults of the pale form 
of C. venezuelae (e.g., Figure 5A) look remarkably simi-
lar to juveniles (e.g., see Figure 7C). There is also a trend 
toward increasing depth of the head and anterior body in 
larger specimens. Similar differences in body shape and 
pigment with increasing size are evident in C. glaucofrae-
num (compare the juvenile in Figure 7B with adults in 
Figure 4). Possibly in C. venezuelae, growth is not always 
accompanied by a transformation in pigment and body 
depth, and adults retain more of the juvenile features. 
More investigation is needed to determine the relation-
ships in C. venezuelae among pigment pattern, body 
shape, size, maturity, and local habitat. Cervigón (1966, 
1994) did not illustrate any of his type specimens of C.
venezuelae, but we obtained digital photographs of two 
of his paratypes (MOBR-P-0867 [Museo Oceanológico 
Hermano Benigno Román, Venezuela]; one is shown in 
Figure 6). The holotype is not in good condition (J. C. 
Capelo, MOBR, personal communication, 4 July 2008). 
The pigment of the paratypes most closely resembles that 
in Figure 5D herein: a triangular to rounded mark above 
the opercle, a roughly circular dark spot on the ventral 
pectoral-fi n base, and two basicaudal spots joined by 
a light dusky bar. There is some evidence of X-shaped 
markings on the side of the body, but the body pigment is 
mostly faded. Cervigón (1966, 1994) did not mention X-
shaped markings in his descriptions; rather, he noted that 
there are three longitudinal rows of dark spots.

TABLE 2. Frequency distributions of numbers of second dorsal-
fi n and anal-fi n elements in two species of Coryphopterus.

 No. of second  No. of
 dorsal-fi n elements anal-fi n elements

Species 10 11 9 10 11

C. glaucofraenum 22 2 2 20 — 
C. venezuelae 20 13 1 22 11



FIGURE 5. Coryphopterus venezuelae: A, Curacao, 29 mm SL, DNA 8260, USNM 394740; B, Venezuela, 54.4 mm SL, 
no DNA, Photo No. 1907 VT-05-530, photo by J. V. Tassell and D. R. Robertson; C, Belize, 35 mm SL, DNA 7248, 
USNM 394736; D, Venezuela, 50 mm SL, DNA JV15, AMNH 247345, alcohol preserved; E, Panama, 42.5 mm SL, 
DNA 7725-1, AMNH 247341, alcohol preserved.
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Synonymy of Coryphopterus bol

Victor (2008) described Coryphopterus bol as a spe-
cies that heretofore had been masquerading under C. tor-
tugae (e.g., Garzón-Ferreira and Acero 1990:107, fi g. 1A, 
Santa Marta specimens). We believe that Victor (2008) 
was correct in recognizing that the Santa Marta specimens 
are not C. tortugae, but our investigation indicates that 
they are C. venezuelae. The COI sequence that Victor 
(2008) provided for the new species (from the holotype 
from Puerto Rico) places it solidly with our C. venezuelae
clade (PR SIO 0869, fi g. 1). The average genetic distance 
between C. bol and individuals of C. venezuelae is 0.38% 
(range, 0.00%– 0.85%) and, for comparison, the aver-
age genetic distance between the holotype of C. bol and 
the next most closely related clade (C. tortugae) is more 
than 20-fold greater, or 8.47% (range, 8.10%– 9.21%).
Diagnostic features of Victor’s (2008:4) C. bol include 
10 second dorsal- and anal-fi n elements; 19 pectoral-fi n 
rays; pelvic fi ns fully joined and with a distinct frenum; a 
prominent, dark, upward-pointed triangular marking on 
the stripe behind the eye; a discrete blotch of small mela-
nophores on the lower third of the pectoral fi n base; and a 
basicaudal marking that resembles a thick “C.” The com-
bination of the triangular marking on the stripe behind 
the eye above the opercle, the pigment blotch on the lower 
portion of the pectoral-fi n base, and 10 second dorsal- and 
anal-fi n elements matches most of our C. venezuelae speci-
mens. Victor (2008) distinguished his new species from C.
venezuelae based on the presence of 11 second dorsal- and 
anal-fi n elements in C. venezuelae, but, as noted above 
(also see Table 2), specimens matching Cervigón’s C. ven-
ezuelae based on the pre-pectoral pigment may have 10 or 
11 second dorsal- and anal-fi n elements.

Coryphopterus bol also matches C. venezuelae in 
number of pectoral-fi n rays (19 in C. bol, 61% of speci-
mens with 19 in Cervigón’s [1994] C. venezuelae ma-
terial), pelvic-fi n morphology, and other pigment. For 
example, the basicaudal mark in C. venezuelae may be 
C-shaped, but it ranges in our material from two sepa-
rate spots to a central bar of pigment (some examples 
are shown in Figure 5). The basicaudal pigment is also 
somewhat variable in the type material of C. bol (Victor, 
2008:fi g. 1). Two of the type specimens of C. bol most 
closely resemble the pale form of C. venezuelae; that is, 
the form with round spots on a relatively slender body 
(holotype and a 32.1-mm SL paratype). Two paratypes 
(24.5 and 29 mm SL) are darker and have at least some 
X-shaped markings. None of Victor’s type material is 
larger than 32 mm SL, and, as noted under C. venezue-

lae, above, most of our dark, deeper-bodied specimens of 
C. venezuelae are �40 mm SL.

In summary, one cannot distinguish C. bol and C. ven-
ezuelae on the basis of numbers of second dorsal- and 
anal-fi n elements because there is more variation in those 
counts than previously reported. One might argue that 
specimens from Venezuela that have 11 elements in both 
the second dorsal and anal fi ns and heavy pigment with 
X-shape markings are C. venezuelae and that everything 
else in our C. venezuelae clade is C. bol. However, some 
specimens with those features, except with 10 elements in 
the second dorsal and anal fi ns, were taken in the same 
station off Venezuela as those with 11 elements (AMNH 
247345 [American Museum of Natural History]), so 
would one identify the former as C. venezuelae or C. bol?
Species identifi cation of specimens with 11/10 or 10/11 
second dorsal-/anal-fi n elements also would be nebulous, 
as would species identifi cation of dark forms with 10/10 
but otherwise virtually identical to those with 11/11 (e.g., 
Figure 5D,E). Variation in COI among all specimens in the 
C. venezuelae clade is well within typical intraspecifi c lev-
els for the genus. However, even if COI is masking recent 
divergence within the clade, there is a diagnostic morpho-
logical feature for the clade: a conspicuous spot or blotch 
of pigment on the lower pectoral-fi n base; in combination 
with a triangular or circular blotch of pigment behind the 
eye above the opercle, this character is unique to C. ven-
ezuelae. The more common presence of 11 second dor-
sal- and anal-fi n elements in some Venezuelan specimens 
may best be interpreted as regional variation. Known 
currently from Belize, Panama, Curacao, Venezuela, the 
Bahamas, the U.S. Virgin Islands, Puerto Rico, Saba, and 
Brazil, C. venezuelae appears to be a widespread species. 
It is misidentifi ed in the USNM (U.S. National Museum; 

TABLE 3. Frequency distributions of the combinations of second 
dorsal-fi n and anal-fi n elements in Coryphopterus venezuelae by 
country.

 No. of second dorsal-fi n elements / anal-fi n elements

Country 10/9 10/10 10/11 11/10 11/11

Belize —  2 —  —  — 
Curacao 1 11 1 1 — 
Panama —  6 1 —  — 
Venezuela —  2 —  1 9
Puerto Rico —  1a —  —  — 

a Holotype of Coryphopterus bol.
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FIGURE 6.   Paratype of Coryphopterus venezuelae, MOBR-P-0867, 42 mm SL (length estimated from 
ruler included with original photograph; this is likely Cervigón’s 41.2 mm SL paratype).
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i.e., National Museum of Natural History, Smithsonian 
Institution)—and likely other museum collections— as 
C. glaucofraenum or C. tortugae.

Key Notes for C. tortugae, C. glaucofraenum,
and C. venezuelae

Juveniles (Figure 7), and occasionally adults, of C. tor-
tugae, C. glaucofraenum, and C. venezuelae may lack the 
black marking or triangle above the opercle, or it is not as 
dark as other pigment in the stripe posterior to the eye. As 
we have used this feature in the “Revised Key to Western 
Atlantic Coryphopterus” (see below) to separate C. tor-
tugae, C. glaucofraenum, and C. venezuelae from other 
species, absence of this feature in specimens of any of those 
species could present identifi cation problems. If there are 
well-defi ned X’s of pigment along the sides of the body (C.
glaucofraenum and some C. venezuelae) or the basicaudal 
pigment comprises two spots or a dumbbell-shaped mark-
ing (most C. glaucofraenum and some C. venezuelae), users 
of the key should follow the option in the couplet that indi-
cates the dark marking is present above the opercle (4b). If 
a specimen lacks the dark pigment spot above the opercle, 
has 11 second dorsal- and anal-fi n rays, and has a promi-
nent dark blotch on the lower portion of the pectoral-fi n 
base, it can only be C. venezuelae. Coryphopterus puncti-
pectophorus is similar in lacking the pigment spot above 
the opercle and having 11 second dorsal-fi n elements, but 
it has 10 anal-fi n elements (Springer, 1960). Furthermore, 
geography will currently separate those two species: C.
venezuelae occurs in the Caribbean, and C. punctipectoph-
orus is known only from the Gulf of Mexico and off the 
southeastern USA.

Coryphopterus dicrus Böhlke and Robins, 1960

FIGURE 8

Numerous features, in combination, separate C. dicrus
from other western Atlantic Coryphopterus, including the 
following: no black ring of pigment around anus; no dis-
tinct dark spot behind eye above opercle; anal-fi n elements 
10; pelvic frenum absent; pectoral-fi n base with two promi-
nent dark spots of equal intensity, one above the other; and 
sides of body freckled with scattered large and smaller pig-
ment blotches. The last two characters are the quickest way 
to make the identifi cation. The only other species that usu-
ally have pigment dorsally and ventrally on the pectoral-fi n 
base are C. venezuelae and C. thrix, but the dorsal pigment 
on the pectoral-fi n base in C. venezuelae, when present, is a 

slash versus a spot, and the dorsal pigment on the pectoral-
fi n base in C. thrix is usually much more pronounced than 
the ventral marking. Additionally, both species have a pelvic 
frenum, which is lacking in C. dicrus.

Coryphopterus thrix Böhlke and Robins, 1960

FIGURE 8

Coryphopterus thrix is the only western Atlantic spe-
cies of Coryphopterus that lacks black pigment around the 
anus and has the second dorsal-fi n spine elongated into a 
fi lament. If the spine is broken, however, the species is still 
identifi able by the combination of features presented in 
the key, most notably the absence of a distinctive pigment 
blotch above the opercle, presence of a conspicuous dark 
blotch on the dorsal portion of the pectoral-fi n base, and 
presence of a pelvic frenum.

Coryphopterus alloides Böhlke and Robins, 
1960

FIGURE 9

Distinguishing features of C. alloides include having a 
low anal-fi n count (8– 9 total elements), a dark blotch of pig-
ment on the lower portion of the membrane between the 
second and third dorsal spines, and the pelvic fi ns almost 
completely separate. Only C. kuna, among the Coryphop-
terus species lacking a black ring of pigment around the 
anus, has as few as 9 anal-fi n elements, but that species has 9 
second dorsal-fi n elements and 15 pectoral rays (vs. usually 
10 and 16– 17, respectively, in C. alloides). Coryphopterus 
kuna may have a stripe and distal fl ag of pigment on the fi rst 
dorsal fi n, but it never has the pigment blotch on the lower 
portion of the fi rst dorsal fi n characteristic of C. alloides.
The living color pattern of C. alloides is also distinctive: the 
head and anterior portion of the body bear a considerable 
amount of orange pigment, whereas the posterior portion 
of the body is yellow. An apparently cryptic species related 
to but genetically distinct from C. alloides and known only 
from Curacao is currently under investigation.

Key Note

In some preserved specimens of C. alloides, there are 
melanophores above the opercle that may lead the user 
of the key to select “4b. Distinct black blotch or triangle 
behind eye above opercle . . .” However, this pigment is 
never as consolidated and prominent in C. alloides as in 
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FIGURE 7. Coryphopterus juveniles: A, C. tortugae, Belize, 20 mm SL, DNA 7693, USNM 394800; B, C. glaucofraenum,
Belize, 17 mm SL, DNA 7769, USNM 394793; C, Coryphopterus venezuelae, Belize, 17 mm SL, DNA 7728, USNM 394881, 
D, Coryphopterus thrix, Curacao, 16 mm SL, DNA 8261, USNM 394760; E, Coryphopterus dicrus, Belize, 13 mm SL, DNA 
6110, USNM 394779. F, Coryphopterus eidolon, Belize, 18 mm SL, DNA 6223, USNM 394788.
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FIGURE 8. Coryphopterus dicrus: A, Florida, 38 mm SL, DNA 7348, USNM 394345; B, Curacao, 30 mm SL, DNA 8135, 
USNM 394747; C, Belize, 13 mm SL, DNA 6110, USNM 394779. Coryphopterus thrix: D, Belize, 23.5 mm SL, DNA 7816, 
USNM 394914; E, Curacao, 23 mm SL, DNA 8426, USNM 394761; F, Venezuela, AMNH 244983, 26 mm SL, alcohol pre-
served, no DNA.



FIGURE 9. Coryphopterus alloides: A, Belize, 24 mm SL, DNA 7233, USNM 394754; B, Belize, 19 mm SL, DNA 7264, USNM 
394755; C, Belize, 24 mm SL, preserved, DNA 7233, USNM 394754. C. eidolon: D, Curacao, 38 mm SL, DNA 8050, USNM 
394885; E, Belize, 34 mm SL, DNA 7109, USNM 394752; F, Belize, 33 mm SL, preserved, DNA 5070, USNM 394750.
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C. tortugae, C. glaucofraenum, and C. venezuelae; fur-
thermore, C. alloides lacks a pelvic frenum, a conspicuous 
feature in the other three species.

Coryphopterus eidolon Böhlke and Robins, 
1960

FIGURE 9

Pigment, except for basicaudal and scattered small 
body melanophores, is yellow, which disappears during 
preservation, typically rendering this a very pale goby. In 
life there is a yellow stripe behind the eye bordered by 
small melanophores that remain in preserved specimens af-
ter the color fades. There are no dark markings above the 
opercle, on the pectoral-fi n base, or on the fi rst dorsal fi n. 
The absence of distinctive markings (other than the basi-
caudal mark) is the easiest way to recognize C. eidolon, a 
very abundant species in many of our samples, particularly 
from Belize and Curacao.

Coryphopterus kuna Victor, 2007

FIGURE 10

Baldwin and Smith (2003) described Coryphopterus B 
larvae from Belize as likely belonging to an unidentifi ed 
species based on the low second dorsal- and anal-fi n counts 
(9 in both fi ns) and low pectoral-fi n count (15). Victor 
(2007) described C. kuna, which has the low fi n-ray counts 
of the Coryphopterus B larvae, as a new species from off 
Panama. Incorporation of the COI sequence published in 
the original description of C. kuna into our analysis re-
vealed that Coryphopterus B larvae are C. kuna. This spe-
cies is distinctive in typically having 9 second dorsal- and 
anal-fi n elements, as well as a low pectoral-ray count of 15 
(found elsewhere only in C. personatus and C. hyalinus).
Apparently a small fi sh— the adult male holotype is 17.1 
mm SL— C. kuna has little dark pigment: numerous small 

spots on the pelvic fi n of the holotype, a few scattered small 
spots on the sides of the body, no markings on the pectoral-
fi n base, and no basicaudal spot. It lacks a pelvic frenum.

Coryphopterus punctipectophorus Springer, 
1960

FIGURE 10

Coryphopterus punctipectophorus is similar to C. tor-
tugae, C. glaucofraenum, and C. venezuelae in having 
three rows of pigment spots along the side of the body, but 
it differs from those species in lacking a dark blotch or tri-
angle behind the head above the opercle. It is most similar 
to C. venezuelae in having a prominent dark spot on the 
lower portion of the pectoral-fi n base, and juvenile (and 
occasionally adult) specimens of C. venezuelae that lack 
the pigment blotch above the opercle will typically key to 
C. punctipectophorus based on the ventral pigment spot 
on the pectoral-fi n base. Like C. venezuelae, C. puncti-
pectophorus was originally described as having 11 second 
dorsal-fi n elements, but as noted above (see C. venezue-
lae), the former has 10 or 11 second dorsal elements. The 
“dusky light buff” pigment spots along the dorsal contour 
and “coral pink” spots along the sides of the body in fresh 
material of C. punctipectophorus (Springer, 1960:240; see 
Figure 10B,E herein) apparently fade in preserved material 
(see Figure 10D). The known distribution of C. puncti-
pectophorus includes both coasts of Florida, the Gulf of 
Mexico (including the southern Gulf where it meets the Ca-
ribbean), and South Carolina. It apparently inhabits deeper 
water than some Coryphopterus species: the type material 
was collected at 62 and 120 feet. It has not been reported 
from the Caribbean. We have not collected C. punctipec-
tophorus, and fresh material of the species was not avail-
able for inclusion in our genetic analysis. Thacker and 
Cole’s (2002) C. punctipectophorus from Belize (GenBank 
Accession No. AF391396) is C. dicrus, based on incorpora-
tion of their COI sequence into our data set.

REVISED KEY TO THE WESTERN ATLANTIC SPECIES OF CORYPHOPTERUS

 1a. Black ring of pigment surrounding anus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2
 1b. Black ring around anus absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4
 2a. One interorbital pore anteriorly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3
 2b. Two interorbital pores anteriorly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Coryphopterus hyalinus
 3a. Second dorsal and anal fi ns each typically with 11 total elements; head with some orange pigment in life; body trans-

lucent, with several squares or rectangles of pale orange pigment internally; preserved specimens lacking conspicuous 
postorbital stripes of melanophores but with “mask” of pigment around eye  . . . . . . . . . . . . Coryphopterus personatus

(continued on p. 130)



REVISED KEY TO THE WESTERN ATLANTIC SPECIES OF CORYPHOPTERUS (continued)

 3b. Second dorsal and anal fi ns typically with 10 total elements; head and body predominantly yellow in life; a dusky inter-
nal stripe along posterior section of vertebral column; preserved specimens with postorbital stripes of melanophores and 
scattered spots over entire body . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Coryphopterus lipernes

 4a. No distinct black blotch behind eye above opercle in adults; pigment above opercle, if present, no larger or darker than 
other markings behind eye; pelvic frenum present or absent (see “Key Note” for C. alloides in text). . . . . . . . . . . . . . .5

 4b. Distinct black blotch or triangle behind eye above opercle in adults, blotch usually larger and darker than other pig-
ment in stripe behind eye; pelvic frenum present (see “Key Notes for C. tortugae, C. glaucofraenum, and C. venezue-

lae” in text) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10
 5a. Anal-fi n elements 8– 9 (usually 9), pectoral-fi n rays 15– 17, pelvic frenum absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6
 5b. Anal-fi n elements 10– 11, pectoral-fi n rays 17– 20, pelvic frenum present or absent  . . . . . . . . . . . . . . . . . . . . . . . . . . . .7
 6a. Second dorsal and anal fi ns each with 9 elements; pectoral-fi n rays 15; pelvic fi ns fully joined; fi rst dorsal fi n with stripe 

of black pigment; in life, head and body with orange spots and blotches and sometimes with fl ag of dark pigment on 
1st–3rd dorsal spines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Coryphopterus kuna

 6b. Second dorsal fi n with 10 elements, anal fi n with 9 (rarely 8); pectoral-fi n rays 16– 17; pelvic fi ns almost completely sepa-
rate; black blotch or bar between 2nd and 3rd dorsal spines; head and anterior body mottled orange in freshly caught 
specimens, posterior body mottled yellow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Coryphopterus alloides

 7a. Pectoral-fi n base with two prominent dark spots of equal intensity, one dorsally and one ventrally; upper spot usu-
ally with swath of melanophores extending posteriorly onto pectoral-fi n rays; sides of body freckled with scattered 
large and smaller blotches of melanophores (blotches associated with coral, tan, yellow pigment in life); pelvic 
frenum absent  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Coryphopterus dicrus

 7b. Pectoral-fi n base not with two prominent dark spots (or, if two spots present, upper spot more intense); sides of body 
with few dark markings (with few to many yellow spots in life) or with three rows of light markings (coral pink/orange 
in life); pelvic frenum present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8

 8a. Pectoral-fi n base without prominent dark markings but sometimes with a few to many scattered melanophores; sides of 
body with few if any dark markings (with yellow spots in life) except for basicaudal spot. . . . . .Coryphopterus eidolon

 8b. Pectoral-fi n base with prominent markings; sides of body with or without numerous dark markings  . . . . . . . . . . . . . .9
 9a. Pectoral-fi n base with distinct pigment spot dorsally, spot usually dark above, diffuse below, often with dots trailing 

ventrally; ventral dots coalescing into a separate spot in some specimens (ventral spot, if present, less intense than dorsal 
spot); second dorsal-fi n elements 9– 10; second dorsal spine fi lamentous  . . . . . . . . . . . . . . . . . . . . .Coryphopterus thrix

 9b. Pectoral-fi n base with prominent dark spot or blotch only on ventral portion; second dorsal-fi n elements 11; second 
dorsal spine not fi lamentous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Coryphopterus punctipectophorus

 10a. Body usually pale, pigment primarily comprising three rows of markings on side of body; lower row comprising small, 
mostly vertically elongate markings, some of which may be crescent shaped or some part of an X-shape but rarely well-
defi ned X’s; if X-shaped markings present, their height is considerably shorter than eye diameter; pigment marking above 
opercle usually a triangle, and basicaudal pigment usually a central bar  . . . . . . . . . . . . . . . . . . Coryphopterus tortugae

 10b. Body heavily pigmented or pale but without vertically elongate or crescent-shaped markings in ventral row of pigment 
on side of body; height of X-shaped markings, if present, three-quarters of or equal to diameter of eye; pigment marking 
above opercle triangular, rounded, or with two peaks; basicaudal pigment comprising two separate spots, two spots con-
nected by a line of pigment and resembling a dumbbell, a central bar, or a C-shaped marking . . . . . . . . . . . . . . . . . . .11

 11a. Pigment on pectoral-fi n base variable but always with dark spot or rectangular-shaped blotch ventrally (may be 
associated with bright yellow pigment in life); one or two additional bars, blotches, or concentrations of pigment 
sometimes present dorsally; three rows of dark markings on side of body, some in lower row large, X-shaped mark-
ings in heavily pigmented specimens, small, circular blotches in paler specimens; pigment marking above the opercle 
triangular or round . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Coryphopterus venezuelae

 11b. Pectoral-fi n base rarely with prominent dark marking ventrally, although melanophores may form one to three light to 
moderate concentrations on base; body with three rows of dark markings, most of those in the lower row large, distinc-
tive X-shaped markings; pigment marking above opercle usually with two well-defi ned peaks  . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Coryphopterus glaucofraenum
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FIGURE 10.  A, Coryphopterus kuna, San Andres, Colombian Caribbean (photo by Keri Wilk, ReefNet Inc.); B, Co-
ryphopterus punctipectophorus, Holbox Island, Mexico (photo by Hilario Itriago); C, Coryphopterus kuna, Panama, 
17.1 mm SL, holotype, SIO-07-5, preserved, DNA GB EF55021 (reproduced from B. Victor, 2007, fi g. 1A, Zootaxa
1526:53); D, Coryphopterus punctipectophorus, South Carolina, 28 mm SL, USNM 315530, preserved, no DNA; E, 
Coryphopterus punctipectophorus, Florida, Gulf of Mexico, 42 mm SL, holotype, ANSP 90103, preserved, no DNA.
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Designation of Neotype for 
Coryphopterus glaucofraenum

FIGURE 11

Eschmeyer (2008) noted the need for designating a 
neotype for Coryphopterus glaucofraenum Gill, because 
the whereabouts of the holotype are unknown. He also 
noted that four MCZ specimens assumed to be syntypes do 
not constitute type material because Gill’s (1863) descrip-
tion was clearly based on a single specimen. Because of the 
historical confusion regarding the validity of C. tortugae
and C. venezuelae as distinct from C. glaucofraenum, and 
because the three species can be diffi cult to separate, we 
have elected to designate a neotype for C. glaucofraenum
from which we have successfully obtained a COI sequence 
that places the specimen in the C. glaucofraenum clade. 
We hereby make the following type designation:

Neotype

Coryphopterus glaucofraenum Gill, USNM 393907, 
44 mm SL, DNA 6367, Twin Cays, Belize, mangrove 
edge on interior channel, 0– 6 ft. (GenBank accession no. 
GQ367355.)

SUMMARY AND FUTURE WORK

Cytochrome c oxidase I sequences (DNA barcoding) 
were useful in determining the number of distinct genetic 
lineages within Caribbean Coryphopterus. We used the 
neighbor-joining tree (see Figure 1) derived from those se-
quences to assemble voucher specimens (and color photo-
graphs of them taken before preservation) into clades and 
then compared the morphology of specimens among those 
clades. Assigning clades to species was relatively easy based 

FIGURE 11. Coryphopterus glaucofraenum, neotype, USNM 393907, Belize, 44 mm SL, DNA 6367: A, 
fresh; B, preserved.
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on review of original literature and examination of some 
type specimens (or photographs of them). Resolving the 
identities of many Caribbean Coryphopterus in the absence 
of the DNA data would have been extremely diffi cult.

We are continuing to expand our geographic coverage 
of Coryphopterus sampling and will continue sequencing 
COI, and ultimately other genes, from specimens from a 
diversity of locations. The precise geographic distributions 
of most western Atlantic Coryphopterus are not known, 
and our genetic analyses have revealed the presence of one 
or more additional cryptic species. Additionally, the exis-
tence of two morphological forms within the genetic clade 
identifi ed as C. venezuelae warrants further investigation. 
Ultimately, our multi-locus data set will enable us to re-
analyze phylogenetic relationships among Coryphopterus
species, from which we can investigate patterns of specia-
tion and morphological divergence. Finally, testing of the 
species identifi cations of Coryphopterus larvae proposed 
by Baldwin and Smith (2003) based on morphology is cur-
rently in progress based on COI sequences of larvae col-
lected as part of this study.
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TABLE A.1. Coryphopterus material. A number in the DNA column indicates that the specimen was analyzed for cytochrome c oxidase 
1. An asterisk beside this number indicates the entry appears in the neighbor-joining tree in Figure 1; because of space constraints, not 
all specimens for which DNA was successfully sequenced are included in Figure 1. Extracting DNA was not attempted on formalin-fi xed 
specimens. If the specimen was not sampled for DNA, “no DNA” is recorded in this column; BZE, Belize; FLA, Florida; CUR, Curacao;
BAH, Bahamas; PAN, Panama; VEN, Venezuela.

Species DNA Standard  Specimen  Photo voucher
  length (mm) voucher a at NMNH

C. lipernes BZE 4067* —  No voucher No
BZE 4082* 23 No voucher No
BZE 4083* 21 No voucher No
BZE 7729* 18 USNM 394796 Yes
CUR 8051* 21 USNM 394895 Yes
CUR 8326* 20 USNM 394896 Yes
CUR 8327* 17 USNM 394894 Yes

C. hyalinus BZE 4511* 15 No voucher No
BZE 4512* 15 No voucher No
BZE 5066* 13 No voucher Yes
BZE 6221* 13.5 USNM 394795 Yes
BZE 6222* 14.5 USNM 394794 Yes
BZE 7760* 7 No voucher Yes
CUR 8044* 20 USNM 394890 Yes
CUR 8046* 19.5 USNM 394891 Yes
CUR 8264* 19 USNM 394893 Yes
CUR 8265* 17 USNM 394889 Yes
CUR 8266* 16.5 USNM 394892 Yes

C. personatus BZE 4014* —  No voucher No
BZE 4079* 19 No voucher Yes
BZE 4307* 24 USNM 394756 Yes
BZE 4308* 21 USNM 394757 Yes
BZE 4309* 18 USNM 394758 Yes

 BZE 5067* 19 USNM 394913 Yes
BZE 7163* 15 USNM 394742 Yes
CUR 8045* 19.5 USNM 394897 Yes

APPENDIX
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Species DNA Standard  Specimen  Photo voucher
  length (mm) voucher a at NMNH

BAH 8263 23 USNM 394904 Yes
BAH 8264* 22 USNM 394905 Yes
PAN 7712-1* 22 AMNH 247346 No
PAN 7712-5* 22 AMNH 247346 No

C. tortugae BZE 4016* 28 No voucher Yes
BZE 4530* 40 USNM 394730 Yes
BZE 5237* 34 USNM 394743 Yes
BZE 5238* 30 USNM 394731 Yes
BZE 7106* 20 USNM 394732 Yes
BZE 7107* 36 USNM 394733 Yes
BZE 7333* 25 USNM 394744 Yes
BZE 7677* 31 USNM 394801 Yes
BZE 7690 37 USNM 394878 Yes
BZE 7691* 29 USNM 394802 Yes
BZE 7692* 36 USNM 394879 Yes
BZE 7693* 20 USNM 394800 Yes
BZE 7708* 33 USNM 394877 Yes
BZE 7709* 29 USNM 394798 Yes
BZE 7734* 26 USNM 394799 Yes
BZE (no DNA) 40 USNM 329834 No
BZE (no DNA) 33 USNM 334838 No
CUR CG25* — No voucher No
CUR CG26* —  No voucher No
PAN 7725-6* 36 AMNH 247347 No
VEN (no DNA) 45 USNM 194103 No
VEN 7736-1* 33 AMNH 247340 No
VEN 7736-4* 37 AMNH 247340 No
VEN 7736-6* 46 AMNH 247340 No
Bermuda (no DNA) 9 (15– 31) USNM 330023 No
FLA (no DNA, photo —  SU 08363 No

  of holotype)
C. glaucofraenum BZE 6037* 35 USNM 394347 Yes

BZE 6367* 44 USNM 393907 Yes
BZE 7343* 6 No voucher Yes
BZE 7351* 35 USNM 394353 Yes
BZE 7352* 25 USNM 394354 Yes
BZE 7353* 17.5 USNM 394355 Yes
BZE 7733* 25 USNM 394748 Yes
BZE 7768* 22 USNM 394792 Yes
BZE 7769* 17 USNM 394793 Yes
BZE 7796* 8.5 No voucher Yes
BZE 7798* 8.5 No voucher Yes
FLA 7341 49 USNM 394348 Yes
FLA 7342 42 USNM 394349 Yes
FLA 7343* 35 USNM 394350 Yes
FLA 7344 36 USNM 394351 Yes
FLA 7345 30 USNM 394352 Yes
FLA 7674 49 USNM 394356 Yes
FLA 7675 44 USNM 394357 Yes
FLA 7676 38 USNM 394358 Yes

 FLA 7677 32 USNM 394729 Yes
 PAN 7701-1* 39 AMNH 247334 No
 PAN 7701-2* 40.5 AMNH 247334 No
 PAN 7701-3* 32 AMNH 247334 No
 PAN 7701-4* 26.5 AMNH 247334 No
 PAN 7701-5* 33 AMNH 247334 No
 PAN 7712-2* 35 AMNH 247335 No

continued
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TABLE A.1. continued

Species DNA Standard  Specimen  Photo voucher
  length (mm) voucher a at NMNH

 VEN 7729-1* 31 AMNH 247336 No
 VEN 7729-2* 30 AMNH 247336 No
 VEN 7729-3* 31 AMNH 247336 No
 VEN 7736-2* 37.5 AMNH 247337 No
 VEN 7738-1* 38 AMNH 247338 No
 VEN 7738-2* 36 AMNH 247338 No
 VEN 7738-3* 39 AMNH 247338 No
 VEN 7744-2* 32 AMNH 247339 No
 VEN 7744-3* 27 AMNH 247339 No
 VEN 7744-4* 28.5 AMNH 247339 No
 Bahamas (no DNA) 31 USNM 386863 No
 Bahamas (no DNA) 2 (30– 32) USNM 386955 No
 Bermuda (no DNA) 4 (27– 35) USNM 178908 No
 Bermuda (no DNA) 2 (45– 46) USNM 178555 No
C. venezuelae BZE 5099* 16 USNM 394735 Yes
 BZE 5319* 8.5 No voucher Yes
 BZE 7248* 35 USNM 394736 Yes
 BZE 7362* 7.5 No voucher Yes
 BZE 7704* 20 USNM 394880 Yes
 BZE 7728* 17 USNM 394881 Yes
 BZE 7797* 8.5 No voucher Yes
 CUR 8052* 30.5 USNM 394737 Yes
 CUR 8053* 30 USNM 394764 Yes
 CUR 8054* 26.5 USNM 39475 Yes
 CUR 8055 28 USNM 394766 Yes
 CUR 8208* 31.5 USNM 394738 Yes
 CUR 8259* 29 USNM 394739 Yes
 CUR 8260* 29 USNM 394740 Yes
 CUR 8427* 35 USNM 394741 Yes
 BAH 8048* 43 USNM 394908 Yes
 BAH 8049* 42 USNM 394906 Yes

BAH 8262* 39 USNM 394909 Yes
PAN 7725-1* 42.5 AMNH 247341 No
PAN 7725-2* 38 AMNH 247341 No
PAN 7725-3* 33 AMNH 247341 No
PAN 7725-4* 39 AMNH 247341 No
PAN 7725-5* 42.5 AMNH 247341 No
VEN 6670-3* 41 AMNH 247342 No
VEN 6670-4* 45 AMNH 247342 No
VEN 7733-1* 29 AMNH 247343 No
VEN JV07* 20 AMNH 247344 No
VEN JV08* 29.5 AMNH 247344 No
VEN JV09* 36 AMNH 247345 No
VEN JV10* 29 AMNH 247345 No
VEN JV11* 29 AMNH 247345 No
VEN JV12* 52 AMNH 247345 No
VEN JV13* 50 AMNH 247345 No
VEN JV14* 50 AMNH 247345 No
VEN JV15* 50 AMNH 247345 No
VEN JV16* 29 AMNH 247345 No
VEN (no DNA; photo ~42 MOBR-P-0867 No

  of paratype)
Puerto Rico; holotype  26.8 SIO 0869 No

  of C. bol* (DNA 
  from Victor, 2008)

Saba (no DNA) 15 USNM 387726 No
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Species DNA Standard  Specimen  Photo voucher
  length (mm) voucher a at NMNH

Brazil 4 (2– 39) USNM 357709 No
C. dicrus BZE 4213* 22 USNM 394337 Yes
 BZE 5239* 27 USNM 394763 Yes
 BZE 6274* 25 USNM 394774 Yes
 BZE 6110* 13 USNM 394779 Yes
 BZE 7238 29 USNM 294338 Yes
 BZE 7266 24 USNM 294339 Yes
 BZE 7354* 22 USNM 394745 Yes
 BZE 7410 27 USNM 394746 Yes
 BZE 7700* 19 USNM 394778 Yes
 BZE 7701* 17 USNM 394776 Yes
 BZE 7707* 21 USNM 394777 Yes
 BZE 7745* 23 USNM 394780 Yes
 BZE 7818* 22 USNM 394775 Yes
 FLA 7346* 43 USNM 394343 Yes
 FLA 7347* 41 USNM 394344 Yes
 FLA 7348* 38 USNM 394345 Yes
 FLA 7680 39 USNM 394340 Yes
 FLA 7681 42 USNM 394341 Yes
 FLA 7682 44 USNM 394342 Yes
 CUR 8135* 30 USNM 394747 Yes
 BAH 8134* 43 USNM 394900 Yes
 BAH 8135* 38 USNM 394898 Yes
 BAH 8232 36 USNM 394899 Yes
 VEN 7736-3* 35 AMNH 247332 No
 VEN JV01* 33 AMNH 247333 No
 VEN JV02* 35 AMNH 247333 No
 VEN JV03* 36 AMNH 247333 No
 VEN JV04* 20.5 AMNH 247333 No
 VEN JV05* 21 AMNH 247333 No
 VEN JV06* 20 AMNH 247333 No
 Saba (no DNA) 4 (25– 28) USNM 388525 No
 Tobago (no DNA) 35 USNM 318808 No
 Tobago (no DNA) 3 (23– 25) USNM 318818 No
 Dominica (no DNA) 11 (13– 27) USNM 325165 No
C. thrix BZE 6111* 15 USNM 394797 Yes
 BZE 7265* 10 USNM 394734 Yes
 BZE 7267* 30 USNM 394759 Yes
 BZE 7816* 23 USNM 394914 Yes
 BZE 7817* 22 USNM 394915 Yes
 BZE (no DNA) 3 (20– 28.5) USNM 328240 No
 CUR 8261* 16 USNM 394760 Yes
 CUR 8426* 23 USNM 394761 Yes
 Venezuela (no DNA) 26 AMNH 244983 No
 Navassa (no DNA) 31 USNM 359403 No
 Tobago (no DNA) 32 USNM 318811 No
 Tobago (no DNA) 2 (23– 24) USNM 317133 No
C. eidolon BZE 4017* 31 USNM 394749 Yes
 BZE 4080* 20 USNM Yes
 BZE 4081* 29 No voucher No
 BZE 4089* –  No voucher No
 BZE 5070* 33 USNM 394750 Yes
 BZE 5099 16 No voucher Yes
 BZE 6223* 18 USNM 394788 Yes
 BZE 6224* 24 USNM 394789 Yes
 BZE 6246* 25 USNM 394787 Yes
 BZE 6268* 23.5 USNM 394790 Yes
 BZE 6302* 33 USNM 394751 Yes

continued
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TABLE A.1. continued

Species DNA Standard  Specimen  Photo voucher
  length (mm) voucher a at NMNH

 BZE 7108 21 USNM 394785 Yes
 BZE 7109* 34 USNM 394752 Yes
 BZE 7152 19 USNM 394346 Yes
 BZE 7232* 31 USNM 394762 Yes
 BZE 7350* 36 USNM 394753 Yes
 BZE 7671* 28 USNM 394786 Yes
 BZE 7672 24 USNM 394784 Yes
 BZE 7673* 22 USNM 394781 Yes
 BZE 7702 31 USNM 394783 Yes
 BZE 7703* 26 USNM 394782 Yes
 BZE 7726 24 USNM 394912 Yes
 BZE 7727 17 USNM 394911 Yes
 BZE 7735 23 USNM 394791 Yes
 CUR 8047 37 USNM 394886 Yes
 CUR 8048* 39 USNM 394884 Yes
 CUR 8049 33 USNM 394883 Yes
 CUR 8050* 38 USNM 394885 Yes
 CUR 8262* 24 USNM 394887 Yes
 CUR 8263 33 USNM 394888 Yes
 BAH 8046* 41 USNM 394903 Yes
 BAH 8047* 37 USNM 394902 Yes
 Navassa (no DNA) 3 (32– 33) USNM 360458 No
C. alloides BZE 7233* 24 USNM 394754 Yes
 BZE 7264* 19 USNM 394755 Yes
 BZE 7761* 12 USNM 394910 Yes
 BZE (no DNA) 21 USNM 267843 No
 CUR 8325* 18 USNM 394882 Yes
C. kuna BZE 4586* 6 No voucher No
 BZE 5134* 7.5 No voucher Yes
 BZE 6049* 7 No voucher Yes
 BZE 6387* 7.5 No voucher Yes
 PAN; holotype* DNA  17.1 SIO-07-5 No
  from GenBank
C. punctipectophorus FLA; paratype  28 USNM 179307 No
  (no DNA)
 South Carolina  28 USNM 315530 No
  (no DNA)

a USNM � U.S. National Museum (National Museum of Natural History), Smithsonian Institution; AMNH � American Museum of Natural History; MOBR � Museo 
Oceanológico Hermano Benigno Román, Venezuela; SIO � Scripps Institution of Oceanography.


