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Abstract.—The 24 species of the
cynoglossid genus Symphurus Rafinesque,
1810 occurring in the western Atlantic
Ocean are revised. Symphurus species are
found from the southern Scotian Shelf (ca.
45°N) southward to central Argentina (ca.
45°S). These small to medium-size, left-
sided flatfishes inhabit diverse substrates
ranging from shallow estuarine habitats
to deepwater substrates on the outer con-
tinental shelf and upper continental slope.
Thirty-four nominal species of symphurine
tonguefishes have been described previ-
ously from this area. Twenty-four, includ-
ing two new species, are considered valid:
S. arawak Robins and Randall, 1965. in
shallow sandy habitats adjacent to coral
reefs from Alligator Reef, Florida, through
the Caribbean Sea to Colombia; S. billy-
krietei, new species, on mud bottoms of the
outer continental shelf from the southern
Scotian Shelf (ca. 45°N) to the central Gulf
of Mexico, differing from other species in
meristic and morphometric characters,
black peritoneum, relatively small eye
without pupillary operculum, dark brown
stripe covering fin rays and connecting
membranes on basal one-third of dorsal
and anal fins, and small, darkly pigmented
spot on scaly portion of caudal fin; S.
caribbeanus Munroe, 1991, on sandy and
silty substrates in estuarine and neritic
waters in the Caribbean, including the
Greater Antilles and coastal waters off
Central America to Colombia; S. civitatium
Ginsburg, 1951, on sand substrates in
nearshore and neritic waters from Cape
Hatteras, North Carolina, to the Yucatan
Peninsula, and rarely at Bermuda; S.
diomedeanus (Goode and Bean, 1885),
widespread on continental shelf calcare-
ous muds and sands from Cape Hatteras,
North Carolina, through the Gulf of Mexico
and Caribbean Sea, south to Uruguay; S.
ginsburgi Menezes and Benvegnu, 1976,
on outer continental shelf mud bottoms
from about Cabo Frio, Brazil (ca. 23°S), to
Maldonado, Uruguay (ca. 35°S): S. jenynsi
Evermann and Kendall, 1907, on mud bot-
toms in neritic waters from near Cabo Frio,
Brazil (ca. 22°S), to northern Argentina;
S. kyaropterygium Menezes and Ben-
vegnii, 1976, on the inner continental shelf
from Baia da IlTha Grande (ca. 23°S) to Rio
Grande do Sul (ca. 31°S); S. marginatus
(Goode and Bean. 1886), on outer continen-
tal shelf and upper continental slope mud
bottoms from southern New Jersey (ca.
40°N) to central Brazil (21°34'S); S. minor
Ginsburg, 1951, primarily on live-bottom
habitats off the southeastern United
States and eastern Gulf of Mexico west-
ward to about DeSoto Submarine Canyon
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(ca. 29°87'W), rarely off southern Scotian
Shelfto ca. 44°N; S. nebulosus (Goode and
Bean, 1883), on the outer continental shelf
and upper continental slope from near
Long Island, New York (ca. 40°48'N), to the
Blake Plateau off Fort Lauderdale, Florida
{ca. 26°28'N); S. oculellus Munroe, 1991,
on the inner continental shelf on mud bot-
toms from Guyana (57°W) to northeastern
Brazil (2°S, 40°W); S. ommaspilus Bohlke,
1961, on shallow-water sandy substrates
in the Caribbean Sea from the Bahamas,
Lesser Antilles, and Belize; S. parvus
Ginsburg, 1951, on inner continental shelf
mud bottoms from off Cape Lookout, North
Carolina (ca. 34°23'N), through the Gulf
of Mexico and Caribbean Sea to Venezu-
ela; S. pelicanus Ginsburg, 1951, on conti-
nental shelf soft mud bottoms from the
western and central Gulf of Mexico and
Caribbean Sea to Trinidad; S. piger (Goode
and Bean, 1886), on the outer continental
shelf and upper continental slope from
southern Florida (ca. 30°N), the Gulf of
Mexico, and throughout the Caribbean Sea
to Suriname (ca. 7°N, 53'W); 8. plagiusa
(Linnaeus, 1766}, on soft mud and silt sub-
strates in estuarine and neritic habitats
from Long Island Sound to the Campeche
Peninsula, also the Bahamas and Cuba;
S. plagusia (Schneider, in Bloch and
Schneider, 1801), on sand and silt sub-
strates in estuarine and neritic habitats
from the Greater Antilles and Central
America to about Rio de Janeiro, Brazil;
8. pusillus (Goode and Bean, 1885), on the
outer continental shelf from off Long Is-
land, New York (ca. 40°N}, to DeSoto Sub-
marine Canyon in the eastern Gulf of
Mexico (ca. 29°87'W); S. rhytisma Bohlke,
1961, from the Bahamas, Belize, Curagao,
and perhaps Brazil; S. stigmosus, new spe-
cies, in deepwater areas of the Straits of
Florida and Gulf Stream off southern
Florida and in the Caribbean off Yucatan,
Serrana Bank, and Dominica, differing

from other species in its combination of
meristic and morphometric features, black
peritoneum, relatively large rounded con-
tiguous eyes without pupillary operculum,
and dorsal and anal fins with combination
of 1) dark brown longitudinal stripe on
basal one-third which covers fin rays and
intervening membranes and 2) usually a
series of distinct, darkly pigmented
blotches alternating with unpigmented
areas of somewhat larger size on posterior
two-thirds of fins; S. tessellatus (Quoy and
Gaimard, 1824), on sandy and silty sub-
strates in estuarine and neritic habitats
from the Greater Antilles and Central
America to northern Argentina; S. trewava-
sae Chabanaud, 1948, on continental shelf
mud bottoms from about Cabo Frio, Brazil
{ca. 22°53'S), to central Argentina (ca.
45°S); and 8. urospilus Ginsburg, 1951, on
live-bottom habitats on the inner continen-
tal shelf from about Cape Hatteras, North
Carolina, to Yucatan Peninsula, and Cuba.
Seven species are synonymized. Achirus
ornata Lacepéde, 1802, and Plagusia
brasiliensis Agassiz, in Spix and Agassiz,
1831, are synonyms of Symphurus tessel-
latus (Quoy and Gaimard, 1824); Plagusia
fasciata DeKay, 1842, is a synonym of
Symphurus plagiusa (Linnaeus, 1766);
Symphurus bergi Thompson, 1916, is a syn-
onym of S. jenynsi Evermann and Kendall;
Symphurus sumptuosus Chabanaud, 1948,
and S. pterospilotus Ginsburg, 1951, are syn-
onyms of S. diomedeanus (Goode and Bean,
1885); and Symphurus meridionalis Lema
and Oliveira, 1977, is a synonym of S. jenynsi
Evermann and Kendall. Descriptions, differ-
ential diagnoses, an artificial key, and sum-
maries of ecological information are provided
for 24 species of western Atlantic sym-
phurine tonguefishes.

* Contribution number 2081 of the Virginia
Institute of Marine Science, Gloucester
Point, Virginia 23062.
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Symphurine tonguefishes belong to one genus
(Symphurus Rafinesque, 1810) of approximately 75
species of small to medium-size, left-sided flatfishes
(Munroe, 1992). Superficially, these flatfishes are
recognized in having a small mouth with strongly
curved and toothed jaws on the blind side, in having
the caudal, dorsal, and anal fins united, and in hav-
ing lost pectoral fins, lateral line, and left-side pel-
vic fin. The right pelvic fin has a reduced number of
fin rays compared with that for other flatfishes, com-
prising only four rays, and it is situated along the
midline of the body.

Symphurine tonguefishes are the most speciose
and widely distributed members of the Cynogloss-
idae, which comprises approximately three genera
and some 125 species. Within the Cynoglossidae,
Symphurus forms a monophyletic taxon that is the
sister group of the Cynoglossus-Paraplagusia lineage
(Chapleau, 1988). Synapomorphies diagnosing this
genus (Chapleau, 1988) include a greatly reduced,
ocular-side, lateral ethmoid lacking an osseous at-
tachment either to the interorbital complex dorsally
or to the vomer ventrally, the lateral ethmoid with a
long posterodorsal arm in contact with the anterior
process of the supraoccipital, fusion between ocular-
and blind-side anterior arms of the frontals, replace-
ment of the anterior portion of the supraoccipital bone
by a cranial fontanelle (a character perhaps unique
among flatfishes), all proximal radials anterior to the
first hemal spine of the caudal region of the body
equally long and in contact with this spine, lack of a
lateral line canal on the ocular side (unique among
flatfishes), and only a single pterygiophore inserted
in the first interneural space (Munroe, 1992).

Species of Symphurus have been reported from all
temperate and tropical oceans (Chabanaud, 1955a,
1955b, 1956; Mahadeva, 1956; Ginsburg, 1951;
Menezes and Benvegnii, 1976; Munroe, 1992) but are
the only cynoglossids found in the New World. In fact,
it is in these waters where the greatest diversity of
species of Symphurus is found, with approximately
30 nominal species recorded from both coasts of the
Americas (Ginsburg, 1951; Menezes and Benvegnu,
1976; Munroe, 1992). Compared with other flatfishes,
Symphurus is the most diverse genus of flatfish oc-
curring in the New World, and its species occupy the
greatest variety of habitats within this region.

In the western Atlantic Ocean, tonguefishes occur
from the Scotian Shelf (ca. 45°N; Scott and Scott,
1988) southward to central Argentina (ca. 45°S,
Evermann and Kendall, 1907; Menezes and Ben-
vegnu, 1976; Lazzaro, 1973, 1977; Lema et al., 1980;
this study). Throughout this region, Symphurus spe-
cies occur in diverse habitats including such shal-
low-water areas as muddy and silty substrates in

turbid estuaries, sandy patches in seagrass beds in
clear tropical waters, and sand substrates on, or ad-
jacent to, coral reefs. In addition, species of
Symphurus also inhabit a variety of different sub-
strates in moderate depths on the continental shelf,
and some species live even on deepwater substrates
located on the outer continental shelf and upper con-
tinental slope. In fact, S. nebulosus and S. margi-
natus, collected as deep as 810 m and 750 m, respec-
tively (see below), are among the deepest-dwelling
flatfishes in the western Atlantic.

In some demersal fish communities, especially
those on soft-bottom habitats in the western Atlan-
tic Ocean (Wenner and Sedberry, 1989), symphurine
tonguefishes can be abundant and probably account
for a significant portion of the fish biomass. Although
not usually targeted commercially, some tongue-
fishes, other small-size flatfishes (Etropus, Citha-
richthys), and juveniles of larger species of flatfishes
(i.e. Syacium spp., etc.) may represent a significant
proportion of bycatch in trawl fisheries for shrimps
and commercially important demersal finfishes
(Roithmayr, 1965; Anderson, 1968; Furnell, 1982;
Pellegrin, 1982; Maharaj, 1989; Maharaj and
Recksiek, 1991). Irrespective of limited commercial
importance, these relatively small flatfishes, because
of their abundance and diversity, play significant
ecological roles as both predator and prey in trophic
interactions within benthic communities of the west-
ern Atlantic (Ydfiez-Arancibia and Sdnchez-Gil,
1986,.

Accurate identification of fauna in bycatch of com-
mercial fisheries is important to determine environ-
mental impacts of commercial fishing on both target
and nontarget species (Villegas and Dragovich, 1984;
Sheridan et al., 1984; Rothschild and Brunenmeister,
1984; Maharaj and Recksiek, 1991; Andrew and
Pepperell, 1992; Murray et al., 1992; Murawski,
1994). Such impacts, along with other large-scale
anthropogenic changes on the biosphere, have high-
lighted the urgency for careful evaluations of oce-
anic biodiversity in order to provide baseline infor-
mation for researchers tasked with monitoring ef-
fects of such changes on the biotas. Meaningful esti-
mates of biodiversity, as well as accurate estimates
of the faunal composition of noncommercial bycatch
in commercial fisheries, depend upon accurate iden-
tifications of the taxa involved.

Accurate identifications, however, require detailed
systematic studies of the fauna. Uncertainties re-
garding the taxonomic status of several species of
western Atlantic tonguefishes, concomitant with in-
adequate diagnoses, and until recently, the relative
scarcity of representative size series for many deep-
sea species, have precluded accurate identifications
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for many western Atlantic Symphurus. Inherent dif-
ficulties with identifications have also prevented
detailed comparative study of ecologies and life his-
tories for many tonguefishes occurring in this region.
Consequently, despite the fact that Symphurus is the
most speciose western Atlantic flatfish genus, it has
remained, both systematically and ecologically, one
of the least known western hemisphere groups of flat-
fishes, particularly with respect to those species oc-
curring in bathyal regions. Only in the last three
decades has intensified study of fish communities
inhabiting bathyal regions yielded larger samples of
deepwater tonguefishes. However, this material has
largely remained unidentified owing to a lack of ad-
equate descriptions and identification keys for most
Atlantic Symphurus species. Consequently, ecologi-
cal information associated with these specimens has
been minimally assessed.

Objectives of this study are to revise the species of
symphurine tonguefishes occurring in the western
Atlantic Ocean, including evaluation of all nominal
species described previously; to present detailed de-
scriptions, diagnoses, and an identification key for
the 24 species herein considered valid; and to sum-
marize available distributional and other ecological
data for each species. Early life history stages of
Symphurus are abundant in ichthyoplankton collec-
tions throughout the western Atlantic, but larval
series of only a few species have thus far been iden-
tified (Olney and Grant, 1976; Kurtz and Matsuura,
1994). Meristic data in this paper, coupled with geo-
graphic information for the species, should facilitate
identification of larval series for more species.

This work complements earlier revisionary stud-
ies on symphurine tonguefishes occurring in the At-
lantic Ocean (Ginsburg, 1951; Menezes and Ben-
vegni, 1976; Munroe, 1990, 1991). Revisionary stud-
ies are being presented regionally because of the large
number of species in the genus and need for analysis
of each species before a phylogenetic study can be
accomplished. No phylogenetic hypotheses of rela-
tionships for species of Symphurus have been pro-
posed, precluding interpretation of geographical or
ecological information for this taxon within an his-
torical context. Munroe (1992) recognized nine spe-
cies groups within Symphurus primarily on the ba-
sis of shared similarities in interdigitation (ID) pat-
terns. Although some species groups are perhaps not
monophyletic, tonguefishes possessing similar ID
patterns were found to have additional shared fea-
tures, thus supporting the hypothesis that species
with the same ID pattern are more closely related
than those possessing different ID patterns. Species
descriptions and discussions of distributional and
size-related life history information for the western

Atlantic tonguefishes are presented below within the
context of these species groups.

Taxonomic history

At least 34 nominal species of western Atlantic
symphurine tonguefishes (Table 1) have been de-
seribed, commencing with the earliest descriptions
of Pleuronectes plagiusa Linnaeus, 1766 (=S.
plagiusa, this study), and Pleuronectes plagusia
Schneider, in Bloch and Schneider, 1801 (=S.
plagusia). From the early 1800’s until collections
were made in deepwater habitats during oceano-
graphic surveys in the 1880’s and early 1900’s, lit-
erature dealing with western Atlantic Symphurus
consisted almost entirely of nomenclatural re-
arrangements of previously described taxa with little
new information. However, in the mid-1880's, explo-
ration of New World deep-sea environments began
in earnest, and major oceanographic expeditions re-
covered many new species of fishes. Among these
were five tonguefishes: Aphoristia (=Symphurus)
nebulosa, A. diomedeana, A. pusilla, A. marginata,
and A. pigra, described in a series of papers by Goede
and Bean (1883, 1885b, 1886) and which still repre-
sent the majority of deep-sea western North Atlan-
tic tonguefish species.

In 1889, Jordan and Goss evaluated the validity
of pleuronectiform species of Europe and the Ameri-
cas. No new species of tonguefishes were described,
but these authors proposed that Aphoristia nebulosa
(=S. nebulosus) differed significantly enough from
other tonguefishes to be placed in a separate genus
or subgenus (Acedia). Also apparent in this and ear-
lier works (Jordan, 1886a, 1886b) is that subtle varia-
tions in meristic and morphometric features, char-
acteristic of members of this taxon, were not fully
appreciated by these authors. Consequently, charac-
ters useful in properly diagnosing the species were
not identified. Jordan and Goss, for example, con-
cluded that the western Atlantic S. pusillus (Goode
and Bean) and S. diomedeanus (Goode and Bean)
were probably not distinct species but represented
geographically variable populations of the common,
abundant inshore species S. plagiusa (Linnaeus).
Likewise, they also considered the eastern Pacific
species S. elongatus (Giinther) and S. atricaudus (Jor-
dan and Gilbert) as probably being geographic vari-
ants of the tropical western Atlantic S. plagusia
(Schneider, in Bloch and Schneider). These taxa are
all now regarded as distinct species (Munroe, 1992).

Later, Jordan and Evermann (1898) reviewed pub-
lished information and evaluated the status of
tonguefishes occurring in northern and central re-
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Table 1

Status of specific and subspecific names and new combinations assigned to western Atlantic species of Symphurus in chronologi-
cal order. (Original authorship, generic placement, and spelling are maintained in the table.)

Taxon

Status

Plagusia Browne, 1756
Pleuronectes plagiusa Linnaeus, 1766
Pleuronectes plagusia Browne, 1789

Achirus ornatus Lacepéde, 1802

Plagusia ornata Cuvier, 1816

Plagusia tessellata Quoy and Gaimard, 1824
Plagusia brasiliensis Agassiz, 1829

Plagusia fasciata DeKay, 1842

Aphoristia ornata Kaup, 1858 (n. comb.)
Glossichthys plagiusa Gill, 1861 (n. comb.)
Plagusia plagiusa Gill, 1864 (n. comb.)
Aphoristia nebulosa Goode and Bean, 1883
Aphoristia diomedeana Goode and Bean, 1885
Aphoristia pusilla Goode and Bean, 1885
Aphoristia marginata Goode and Bean, 1886
Aphoristia pigra Goode and Bean, 1886

Acedia nebulosa Jordan and Goss, 1889 (n. comb.)
Aphoristia fasciata (not DeKay) Goode and Bean, 1895
Symphurus jenynsi Evermann and Kendall, 1907
Symphurus bergi Thompson, 1916

Symphurus trewavasae Chabanaud, 1948
Symphurus sumptuosus Chabanaud, 1948
Symphurus minor Ginsburg, 1951

Symphurus parvus Ginsburg, 1951

Symphurus pelicanus Ginsburg, 1951

Symphurus pterospilotus Ginsburg, 1951
Symphurus civitatum Ginsburg, 1951

Symphurus urospilus Ginsburg, 1951

Symphurus ommaspilus Béhlke, 1961
Symphurus rhytisma Béhlke, 1961

Symphurus arawak Robins and Randall, 1965
Symphurus kyaropterygium Menezes and Benvegni, 1976
Symphurus ginsburgi Menezes and Benvegni, 1976
Symphurus meridionalis Lema and Oliveira, 1977
Symphurus oculellus Munroe, 1991

Symphurus caribbeanus Munroe, 1991
Symphurus billykrietei n. sp.

Symphurus stigmosus n. sp.

Pleuronectes plagusia Schneider, in Bloch and Schneider, 1801 (after Browne)

nonbinomial (rejected)
S. plagiusa
(rejected)

S. plagusia
nomen dubium
78. tessellatus
S. tessellatus

S. tessellatus

S. plagiusa

?8. tessellatus
S. plagiusa

S. plagiusa

S. nebulosus

S. diomedeanus
S. pusillus

S. marginatus
S. piger

S. nebulosus

S. tessellatus

S. jenynsi

S. jenynsi

S. trewavasae
S. diomedeanus
S. minor

S. parvus

. pelicanus
diomedeanus
. civitatium
urospilus
ommaspilus
rhytisma
arawak
kyaropterygium
ginsburgi
Jenynsi

. oculellus

. caribbeanus
. billykrietei

. stigmosus
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gions of the New World. They described no new spe-
cies, but contrary to Jordan and Goss (1889), S.
pusillus, S. diomedeanus, S. elongatus, and S.
atricaudus were recognized as distinct species. It is
evident, however, that these authors were still in-
fluenced by earlier conclusions presented in Jordan
and Goss (1889) because Jordan and Evermann hy-
pothesized that S. pusillus and S. diomedeanus were
closely related to S. plagiusa (Linnaeus). A more re-
cent hypothesis (Munroe, 1992) indicates that S.
pusillus belongs to a species group distinct from that
including S. diomedeanus and S. plagiusa.

Four additional nominal species of Symphurus
from western South Atlantic localities were described

during the first half of this century. In 1907,
Evermann and Kendall described S. jenynsi from
Argentina, and Thompson (1916) described S. bergi
(=8. jenynsi) from the same geographic area. Later,
Chabanaud (1948a) described S. trewavasae and S.
sumptuosus (=S. diomedeanus) from off Brazil and
Uruguay, respectively.

In 1951, Ginsburg published the first revision of
western Atlantic tonguefishes since that of Jordan
and Evermann (1898). He recognized 15 nominal
species of western Atlantic tonguefishes, including
six previously undescribed. Five of the new species
(S. civitatum, S. minor, S. parvus, S. pelicanus, and
S. urospilus) were described on the basis of material
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from the Caribbean Sea and more northern areas,
whereas S. pterospilotus (=S. diomedeanus; see
Menezes and Benvegni, 1976; this study) was de-
scribed from a single specimen taken off Uruguay.
In addition to describing new species, Ginsburg di-
agnosed the genus, evaluated taxonomic characters
considered important for identifying tonguefishes,
and updated information on distributions and diag-
nostic features for all 15 nominal species that he
recognized.

Despite these important contributions, Ginsburg’s
study was limited because his treatment (particu-
larly of deep-sea, southern Caribbean Sea, and South
Atlantic species) was constrained by insufficient
material. In addition, Ginsburg relied almost exclu-
sively on external characters (primarily fin-ray
counts) to identify and diagnose his specimens and
therefore was unable to resolve problems involving
externally phenetically similar species that differ
unambiguously in internal characters, such as in-
terdigitation patterns and vertebral numbers
{Munroe, 1987).

Soon after Ginsburg’s revision, two species (8.
ommaspilus and S. rhytisma) of shallow-water, dwarf
tonguefishes were discovered in the Caribbean on
patches of sand adjacent to coral reefs (Bohlke, 1961).
In 1965, Robins and Randall described S. arawak, a
third species of dwarf tonguefish collected in similar
habitats.

The first significant revision of western South At-
lantic tonguefishes was by Menezes and Benvegnu
(1976), who studied primarily tonguefishes occurring
along the eastern coast of South America, although
including comparative material from elsewhere in
the western Atlantic whenever possible. Two new
species (S. kyaropterygium and S. ginsburgi), col-
lected from moderate depths on the continental shelf
off southern Brazil, were described in their work, and
S. pterospilotus Ginsburg was placed in the syn-
onymy of S. diomedeanus (Goode and Bean). Menezes
and Benvegni's study complemented that of
Ginsburg (1951), but the regional nature and lim-
ited study material of this revision prevented reso-
lution of the status of several nominal species of
western Atlantic tonguefishes.

In 1977, Lema and Oliveira published a key to
western Atlantic species of Symphurus,based almost
entirely on information (primarily counts of fin rays)
gathered from published literature accounts. In ad-
dition to their identification key, these authors dis-
cussed the distribution of symphurine tonguefishes
in southern Brazilian waters and described S.
meridionalis (=S. jenynsi, see below) from shallow
waters on the inner continental shelf off southern
Brazil.

The most recent systematic treatment of Atlantic
symphurine tonguefishes is that of an unpublished
dissertation (Munroe, 1987), in which 23 species,
including three new ones, were recognized in the
western Atlantic. Five of these 23, including two
undescribed species (now S. oculellus and S.
caribbeanus), represent the Atlantic members of the
8. plagusia complex and were documented earlier
(Munroe, 1991). The present study expands upon
earlier research on this group of fishes. It includes
one previously undescribed species in addition to
those reported in Munroe (1987), and it provides
additional information on Atlantic members of the
S. plagusia complex.

Western Atlantic tonguefishes belong to the same
species groups as eastern Atlantic and eastern Pa-
cific tonguefishes, and several species pairs, compris-
ing a western Atlantic species and another species
from these areas, are hypothesized. No western At-
lantic Symphurus species occur in these other areas;
therefore, detailed comparisons distinguishing west-
ern Atlantic tonguefishes from species occurring in
other geographic regions are provided only among
phenetically similar species or hypothesized species
pairs. Comparative information on eastern Atlantic
tonguefishes is found in Munroe (1990, 1992),
whereas Munroe and Mahadeva (1989), Mahadeva
and Munroe (1990), Munroe and Nizinski (1990),
Munroe et al. (1991), Munroe (1992), and Munroe et
al. (1995) provide data for eastern Pacific tongue-
fishes. Among western Atlantic tonguefishes, only S.
nebulosus has a pterygiophore interdigitation pat-
tern (1-2-2) commonly found in Indo-West Pacific
tonguefishes (Munroe, 1992). Therefore, all western
Atlantic tonguefishes, except S. nebulosus, are readily
distinguished from those of the Indo-West Pacific
region by differences in ID patterns (Munroe, 1992),
and no further comparisons between species from
western Atlantic and Indo-Pacific regions are neces-
sary to distinguish the species.

Methods and materials

Counts and measurements (Figs. 1-5)

Descriptions of pigmentation are based on formalin-
fixed fishes stored in alcohol. In text and tables
(whenever possible), species that share a common
interdigitation pattern (Fig. 1, A-E) are grouped to-
gether and arranged alphabetically within this
grouping. The order of presentation begins with S.
nebulosus, the only western Atlantic species with a
1-2-2 interdigitation pattern; then follow species with
the 1-3-2 pattern, unpigmented peritoneum, and four
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Figure 1
Blind-side view of five predominant interdigitation patterns of anterior proximal
dorsal-fin pterygiophores (in black), and neural spines found in western Atlantic
species of Symphurus (skull at right). (A) 1-2-2 pattern (only S. nebulosus). (B) 1-3-2
pattern (9 species)..(C) 1-3-3 pattern (only S. trewavasae). (D) 1-4-2 pattern (4 spe-

cies). (E) 1-4-3 pattern (9 species).

hypurals; species with 1-3-2 pattern, pigmented peri-
toneum, and four hypurals, with newly described
species presented first; those with 1-3-2 pattern, pig-
mented peritoneum, and five hypurals; S. trewavasae
with the 1-3-3 pattern; four species with a 1-4-2 pat-
tern (three with shared pigmentation pattern fol-
lowed by S. ommaspilus); and nine species with the
1-4-3 pattern, arranged alphabetically in subgroups
of increasing numbers (10, 11, 12) of caudal-fin rays.

In the species accounts, only total ranges for mer-
istic features are presented; modal counts can be
found in the tables. Variation in meristic features of
widely distributed species were examined for speci-
mens collected throughout the geographic range of
the species. Although statistically significant in-
traspecific differences were not apparent in features
examined, meristic data, partitioned by geographic
region, were tabulated to facilitate identifications.

Some sympatric species have nearly complete over-
lap in meristic features when data are summarized
for specimens collected throughout their entire
ranges. However, when meristic data for specimens
within smaller geographic regions are examined more
closely, the amount of overlap in counts between some
pairs of co-occurring species was found to be less,
and thus counts of meristic features were more in-
formative, thereby facilitating identifications.

Material examined for western Atlantic species is
listed in the Appendix. Specimens of species occur-
ring in other regions and used in comparative analy-
ses were listed in Munroe (1990, 1992),

Interdigitation pattern {ID} Patterns of interdigi-
tation of proximal dorsal pterygiophores and neural
spines (Fig. 1, A-E) were counted and recorded (Table
2) according to the methods of Munroe (1992) for the
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Table 2
Number of specimens with predominant interdigitation patterns (ID pattern) of dorsal pterygiophores and neural spines in
western Atlantic species of Symphurus.
ID Pattern

Species 1-2-2 1-3-2 1-3-3 1-4-2 1-4-3 1-6-2 1-5-3 Other
nebulosus 22 — —_ — — — — 5
arawak 1 35 1 — — — — 4
rhytisma — 9 — — — — — 0
ginsburgi — 56 1 1 — — — 2
billykrietei — 89 3 — — — — 0
stigmosus — 12 — — — — — 0
pusillus — 22 1 — — — — 2
pelicanus — 56 1 — — — — 3
marginatus 2 77 11 — — — — 9
piger 2 137 1 — — — — 1
trewavasae — 4 49 11 3 — — 6
kyaropterygium — — 1 13 — — — 0
minor — 2 — 74 1 — — 1
parvus — 1 — 33 6 35 — 5
ommaspilus — — — 28 — — — 0
diomedeanus — — 9 13 160 6 13 17
Jenynsi — — 4 2 62 2 6 10
plagiusa — — 22 24 85 4 1 5
urospilus — — 4 8 74 15 4 5
plagusia — — 5 2 33 — 1 3
civitatium — — 8 19 128 7 3 6
tessellatus — — 10 11 209 3 15 30
oculellus — — 2 2 55 — 3 2
caribbeanus — — 8 — 69 2 — 5

first three, or in unusual cases, the first five inter-
neural spaces. Only data for occurrence of predomi-
nant patterns are reported here (additional informa-
tion on variation in this character was presented in
Munroe, 1992). The number of dorsal pterygiophores
inserted into interneural spaces 1-3 was found to be
diagnostic for species or groups of species of
Symphurus (Munroe, 1987; 1992). Interdigitation
patterns are recorded as a formula, such as 1-3-2 (Fig.
1B), indicating that one pterygiophore inserts into
interneural space one, three into interneural space
two, and two into interneural space three. The first
neural spine abuts directly against the cranium so
that there is no obvious space between it and the
cranium. Therefore, the first interneural space re-
flected in the formula is that between the first and
second neural spines.

Caudal-fin rays (Table 3) Previous authors (Gins-
burg, 1951; Mahadeva, 1956; Menezes and Benvegnd,
1976; Munroe, 1987, 1990, 1991) have found that the
caudal-fin ray count is extremely conservative within
species of this genus. Previous studies have included
the ultimate dorsal- and anal-fin rays, which lie on
the same vertical plane as the caudal-fin rays (Fig.

4, B—C), in the caudal-fin ray counts. This method is
followed in the present study. Counts are usually even
numbers (10, 12, 14) and rarely odd numbers (11 in
S. urospilus).

Dorsal (Table 4) and anal-fin rays (Table 5) These
include all rays except the ultimate ray. The thick,
muscular gonadal duct preceding the first anal-fin
ray is not counted.

Vertebral counts (Table 6) All western Atlantic
Symphurus consistently have nine abdominal verte-
brae, three without and six with haemopophyses;
abdominal vertebral counts are thus reported as
(3+6). Counts of total vertebrae include the urostylar
centrum.

Hypural counts (Fig. 4, B-C} These include all
separate hypurals without any implied interpreta-
tion of the fate (fused or lost during ontogeny) of the
fifth hypural, which may not always be present as a
separate element.

Scale counts (Fig. 2D) Accurate, repeatable scale
counts are difficult to make on species of Symphurus,
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Table 3
Frequency distribution of numbers of caudal-fin rays for western Atlantic Symphurus species.
Number of candal-fin rays
Species 8 9 10 11 12 13 14 15 16
nebulosus — — — — — 2 24 — 1
arawak — — — 3 38 1 1 — —
rhytisma — — — — 9 — — — —
ginsburgi — 1 2 2 49 1 —_ —_ —
billykrietei — — — 6 84 1 — — —
stigmosus — — — 1 11 — — — —
pusillus — — — — 26 — — —_ —
pelicanus — — 1 4 50 1 — — —
marginatus — — — 3 98 1 — — —
piger —_ — 2 2 134 1 — — —
trewavasae — — 73 — — — — — —
kyaroptervgium — — 13 1 — — — — —
minor 1 1 74 3 — — — — —
parvus — 3 70 3 — — — — —
ommaspilus — — 28 — — — — — —
diomedeanus — 9 202 1 1 — — — —
Jenynsi — 3 78 — — — — — —
plagiusa — 5 132 2 — — — — —
urospilus — 1 4 108 — — — — —
plagusia — — — 2 41 1 — — —
civitatium — — — 8 164 — — — —
tessellatus — — 4 17 249 3 — — —
oculellus — — — 4 59 — — — —
caribbeanus — — 1 2 81 1 — — —

especially for those specimens collected by trawls at
considerable depths, because scales are often abraded
and lost. For specimens missing scales, approximate
counts were based on partial scale counts, counts of
scale pockets, or on a combination of the two when-
ever possible. Longitudinal scale count (Table 7) in-
cludes the total number of complete diagonal rows
of scales along a hypothetical line starting immedi-
ately above the opercular angle and continuing pos-
teriorly along the middle of the body to the end of
the hypural plate (Fig. 2D, number 1); the few rows
of scales along the caudal-fin base are not included,
and the last scale to be included in the count must
be at least half way in front of the hypural plate.
The head scale count (Table 8) includes all oblique
rows of scales on the head counted posteriorly from
the first complete row of scales immediately behind
the posterior border of the lower eye (Fig. 2D, num-
ber 2); it includes the last complete row of scales
immediately anterior to the midpoint emargination
on the posterior border of the operculum, but the few
small rows of scales present on either the dorsal or
ventral fleshy lobes of the operculum are not in-
cluded. The transverse scale count (Table 9) is the
number of scales in a diagonal row from the base of
the dorsal fin at a point directly above the posterior

margin of the operculum to the base of the anal fin
(Fig. 2D, number 3). Scales extending out onto the
dorsal- and anal-fin rays are not included.
Measurements were made either on ocular- or
blind-side surfaces (Fig. 2, A-C). All measurements
in the text refer to standard length, unless other-
wise noted. Measurements less than 150 mm were
taken to the nearest 0.1 mm with dial calipers or an
ocular micrometer. Measurements over 150 mm were
taken to the nearest mm with a steel ruler. Morpho-
metric features are expressed either as measure-
ments in thousandths of standard length (SL) or
thousandths of head length (HL) and are defined as
follows: Standard length (SL): distance from tip of
fleshy snout to posterior end of hypural plate. Trunk
length (TKL; not measured on all species): longitu-
dinal distance from posterior angle of operculum to
caudal-fin base. Body depth (BD): distance across
body at the anus, exclusive of fins; measured on blind
side. Preanal length (PAL): tip of fleshy snout to ori-
gin of anal fin; measured on blind side. Dorsal-fin
length (DBL): base of anteriormost dorsal-fin ray to
posterior end of hypural plate. Predorsal length
(PDL): tip of fleshy snout to base of first dorsal-fin
ray. Anal-fin length (ABL): base of anteriormost anal-
fin ray to posterior end of hypural plate. Caudal-fin



Table 4

Frequency distributions of numbers of dorsal-fin rays for western Atlantic Symphurus species.

Species

Number of dorsal-fin rays
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Table 5

Frequency distributions of the numbers of anal-fin rays for western Atlantic Symphurus species.

0l

Number of anal-fin rays

Species 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 83 89 90 91 92 93 94 95 96 97 98 99

nebulosus @~ — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 1 — 26 4 7T 5 2 —
arawak 1 3 3101112 6— ————=—— === — = — — — — — — -_— — = = m = — m = e = - = = = = =
rhytisma @0 0— — — — — — — — — — — — — 1 23 8—-—=-——=—=-———=— === == — - — = = - —= — - - — =
billykrietsi @— — — — — — — — — — — — — — — — — — — — — 110 203 2 8 2 1 1 —~— — — — = — — —— — — — — —
stigmosus @~ — — — — — — — — — — — — — — — — — — — — — — — 4 — 4 4 - = — == - - - — = — = = = = =
ginsburgi — — — — — — — — — — = — — — - — = — = 11 511218 8 2 - — - —— = — —— — — — - — — — — —
pelicanus  — — — — — — —— — 6 8 B3B8T7T H 1 —=——=—=— === — -_— = — = = = = = = = - == = = =
pusillus,  ~~ — — — — — — — — — —~ — — — — — — 4 514 2 2 — — — — — -_— e m e = = m e = = = - == == =
marginatys — — — — — — — — — — — — = — — — — — — — — — — — — 5 6 921 4 211 3 2 2 - — — — = = — — — —
piger 00— = — - — — — — — — — — — 3 6184740 19 7 — — — — — — — = — — — — — — — — — — — — — — — — —
trewavasge @— — — — — — — — — — — — — — - — == 2 83 17TW12 8§ 2~ — - — — = — - - - = — - — = — = - - -
kyaropterygium — — — — — — — — — — — — 11 26 31 ~——=———=——=—=—-—— = — = — — — — = — — — — — — —
minor 1 3 72211 44 2 3 — — —— — — —— — - — — — — — — e e — e — - - -
parous 00— — — — — 1 14 7171119123 2 2 —————————~— — — - = = — = - — - = = = - = = = = =
ommaspilus — — — — — 2 616 2 2 — — — - — — — — — — — — — — — = — = — — - — - — = - — - - = - = - = =
diomedeanus — — — — — — — — — — — — — — 1 — 3 82754644 13 3 — 2 —— — — —— — — —— — — — = — — — — —
jenynsi @00 — — — — — — — = — = — = — = — = = = = = = — = — = = —_—_ = = - - = - — 2 3 112 14 20 8 3 2
plagiusa  — — — — — — — — — — — 1 4 6 10 12 27 28 5 13 6 — — — — — — — — — — — — — — — — — — — — ~ — — —
urospilus  — — — — — — - — -1 -1 420 2 2724 9 2 1 — — — — — — e T
caribbeanus — — — — — — — — — - — — — — — — — — ~— 1 3 62440 6 4 —— ———— — - —— —— —— — — — — —
civifatium . — — — — — — — — — — — — — — — 1 2 634 49582 3 1 -~ ——-— = — - —— == - - — = — - — - —
oculellus  ~ — — — = — — — — — — — - — - — — — — — — - — = — = -~ 1 4 5181514 6 1 2 — —— — = — — — — —
plagusis. =~ — — — — — — — — — —~ — — — — — - —= 1~ 5 81® 6 6 1 11— ———— —— —— — — — = — — — — —
tessellatuys ~—— — — — — — — — — — — — — — — — — — — 1 1 — 5273751 5151 32 20 41 — — — — — — — = — — — — —
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Table 6
Frequency distributions of numbers of total vertebrae for western Atlantic Symphurus species.
Number of vertebrae
Species 89 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
nebulosus - e e - - - - - (—m - - — — — — — 1 9 1 2
arawak 1 17 21 6 — — — — — — — — - - - - - = — — — —
rhytisma B T | 6 2 — — - - - — — — — - —_- -
billykrietei . e € e e —m - —  — 9 49 33 2 — — — — — — —
stigmosus - - - - - e = - e == T - = = = = = = -
ginsburgi - - e - e - —m —m  — — — 7 38 13 — — — — — — - —
pelicanus — - — — 1 7 95 27 — — — = —- = — = — —_ = = = -
pusillus e 4 15 10 — — — — — — — — — — ==
marginatus —_ —_- — = - = = = = = = = 1 17 35 41 2 2 — — — —
piger - - — — — — 1 4 48 8 11 — — — — — — — — — - —
trewavasae _ — = = = = = - 3 25 31 8 3 — — — — - — — - =
kyaropterygium — — — — — — — 1 9 3 1] —m — - - - - = = = = -
minor — — 11 4 19 4 — — — — — — —-— - = - - = - - — -
parvus - — — — 1 13 23 84 1 — — — — — — — = - - - - -
ommaspilus - - —-— —_— 10 186 — — — — — —_— —_— = - = - = = = = -
diomedeanus —_ - = = - —_ - 4 50 131 4 — — — — — — — — — —
Jjenynsi e D e e e — e = = = = 4 37 36 11
plagiusa - - - — — 1 30 69 26 1 — — — — — — — — - — —
urospilus - = - - — 3 49 7 1 - - — - - - — - - — — =
caribbeanus _ - = = = = — — 1 43 33 B — — - e — = = = =
civitatium — - - = = — 2 84109 28 2 — - - - - - - - - -
oculellus - - - - Y- (= - - - - — — 8 3 20 2 - - = = -
plagusia —_ —_ = = = = = - 1 4 21 13 E — — — — — = = = -
tessellatus - - - - - = = = — 1 3 52 97 89 37 § — - @ —-— = - —

length (CFL): base of articulations of middle caudal-
fin rays to tip of longest middle rays. Pelvic-fin length
(PL); (only blind-side pelvic fin present in adults):
basal articulation to distal tip of longest ray. Pelvic
to anal length (PA): shortest horizontal distance from
base of most posterior pelvic-fin ray to anal-fin ori-
gin. Head length (HL): tip of fleshy snout to most
posterior extension of upper fleshy lobe of opercu-
lum. Head width (HW): greatest distance across head
at posterior portion of operculum. Postorbital head
length (POL): posterior margin of lower eye to poste-
rior extent of upper fleshy lobe of operculum. Upper
head lobe width (UHL): distance at operculum from
dorsal margin of body to dorsal origin of operculum.
Lower head lobe width (LHL): distance at opercu-
lum from dorsal origin of operculum to most ventral
part of operculum. Snout length (SNL): anterior rim
of lower eye to tip of snout. Upper jaw length (UJL):
shortest horizontal distance from bony tip of premax-
illa to angle of mouth. Eye diameter (ED): greatest
horizontal diameter of the cornea of the lower eye;
does not include fleshy tissue surrounding eye. Chin
depth (CD): vertical distance from angle of mouth to
most ventral aspect of head. Upper opercular lobe
(OPUL): vertical distance from midpoint of opercu-
lar indentation to dorsal origin of operculum. Lower

opercular lobe (OPLL): vertical distance from mid-
point of opercular indentation to ventral margin of
operculum.

Qualitative characters

The following qualitative characters are also impor-
tant in identifying Symphurus, especially when used
in combination with meristic and morphometric data.

Pupillary operculum (Fig. 3A) A triangular or
rounded, pigmented structure on the upper part of
the cornea. A presumed function of the pupillary oper-
culum is to shade the retina from direct exposure to
light. Chabanaud (1948a), Ginsburg (1951), and
Menezes and Benvegni (1976) did not use this char-
acter in their studies on Atlantic tonguefishes.
Mahadeva (1956) and Munroe (1987), however, found
this character useful for diagnosing some eastern
Pacific and Atlantic species. For example, a pupil-
lary operculum is not found in any eastern Atlantic
tonguefish nor in any western Atlantic deepwater
species, and its absence is useful in distinguishing these
Symphurus from other western Atlantic species with
similar meristic and morphometric features but which
possess a well-developed pupillary operculum.
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Jaw position (Fig. 3, A-E) Relative position of the
posteriormost point of the jaws with respect to the
lower eye is useful in diagnosing some species. Five

DBL

SL

Figure 2

Body and head locations where measurements and scale
counts (defined in text) were taken. Abbreviations are de-
fined in “Counts and measurements” section. (A) Measure-
ments made on ocular side of body. (B) Measurements made
on blind side of body. (C) Measurements made on ocular
side of head. (D) Scale count locations: 1 = longitudinal
scale count; 2 = head scale count; 3 = lateral scale count.

different positions of the posterior margin of the jaws
were evident among the species. Species with short
jaws were those with the posterior margin of the jaws
at the anterior margin of the eye. Those with moder-
ately long jaws have the posterior margin at the
mideye region or at the posterior margin of the pu-
pil. Species with long jaws are those with the poste-
rior margin of the jaws at, or beyond, the vertical
through the posterior margin of the eye.

Dentition on ocular-side jaws Degree of develop-
ment of dentition on ocular-side jaws is useful in di-
agnosing some species. Some species have teeth along
the entire margin of both jaws, others have only a
partial row of teeth along the margin, and some lack
teeth on the ocular-side jaws.

Fleshy ridge on ocular-side lower jaw (Fig. 3D}
Presence or absence of a fleshy ridge on the ocular-
side lower jaw is diagnostic for some species.

Dorsal-fin origin (Fig. 3, A-F} Relative position of
the dorsal-fin origin with respect to the migrating
(upper) eye is useful in identifying some species.

Squamation on dorsal- and anal-fin rays (Fig.
4A) Presence and approximate number of scales on
dorsal- and anal-fin rays, especially on blind sides of
the fin rays, is useful for identifying some species.

Membrane ostia in dorsal and anal fins Presence
or absence of membrane ostia (small pores) in the
basal part of the membranes of the dorsal and anal
fins is useful for identifying some species.

Body pigmentation Numbers in parentheses refer
to numbers on Figure 5, A and B. Ocular surface col-
oration is unique for some species. Frequently ob-
served pigmentation patterns consist of uniform col-
oration with or without a bold caudal blotch (7), or
patterns featuring a variable number of bold cross-
bands (2). Some species have the blind side of the
body pigmented with a pepper-dot pattern (8) or with
median dermal spots (i.e. those located internally
along the vertebral column and visible externally (9),
but most species usually have uniformly creamy-white
or slightly yellowish coloration on the blind side.

Fin pigmentation Numbers in parentheses refer to
Figure 5A. Pigment patterns on dorsal, anal, and
caudal fins distinguish some species. Fin pigmenta-
tion showed the following variation: fins uniformly
pigmented; fins with blotches (6); fins with rounded
(5) or ocellated spots (4); and fins with a longitudi-
nal stripe (3).
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Table 7
Frequency distributions of the numbers of longitudinal scale rows for western Atlantic Symphurus species.
Number of scale rows
Species 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 18 79 80 81 82 83 84 85 86 87 88 89 90
arawak 1— 1 34637173 1—————m———————————————— = - — = =
pelicanus  — — — — — — — 111211211 ———————————————— — — — —— =
pigr @ 0— — — — = — — 1— 3 199101313 910 6 1 1 —— —— —— —— —~— — — —— —
trewgvasgg @<— — — — — — — — — — — — 1 112 43 51215 3———————————— —
minor 213 36988631132 ————————— 0 ——————~——— —— —
ommaspilus — — — 41 2 18 42 ——— ————— —— ——————————~——— ———
parvus - - - -2 2315445212838 2-141--1———————=—=————
kvaropterygium — — — — — — — — — — — — — — — — — — 2-—113-=-—1-—=—=-——=-——=—
urospilus ~ — — — —— — — — — — — — 1 22356 355154542 1————————
civitatium @ — — — — — — — — — — -1 - =—2—=1 481 51487383 1~——————
pusilluys ~ — — — —— — — ——— —— - —— — — — — — — = 11 -1-—-—31—-——1———
plogiygsa ~ — — — —— — — — — — —— — —— — — — — — = 121426 42 7—1————
plagusia. <~ — —— —— —— - — - —— - —— - — — — — — — — — 1 3232213-——2-—
caribbeanus — — — — — — — — — — — — — —— — — — — — — — — 3 — 411 4362 21 138-—
Number of scale rows
Species 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100
billykrietei - 11— =-—=—=—3—-——411—-412—-———212
ginsburgi ~ — — — — — — — — 2 2 -21=22——=——=— -
stigmosys @~ 0— — — — — — — — — — — — — — — — — — — 2 1 3
marginatus — — — — — — — 3 35 566 858653112 —
rhytisma @0— — — — — — — — — — — — 1 11—111—— —
diomedeanus 1 — — 1 1 4 5 7112131 813 9 3 1 1 —— — —
tessellatus — — 2 2 81010112131 212114 5 4 2 — 1 — — — —
oculellus  — — — — — 131175 264 2—1—-——1—— —
Number of scale rows
Species 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119
Jjenynsi 1— 3 2331213 3221521—1
Number of scale rows
Species 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135
nebulosus 1——1122—414—1-11
Peritoneum pigmentation Relative intensity and Ecological assessment
coverage of pigmentation on the peritoneum is diag-
nostic for species especially when used in combina- Maturity was estimated by macroscopic examination
tion with other characters. Some species have an un- of extent of posterior elongation of the ovary and pres-
pigmented peritoneum; some have a spotted perito- ence of developing ova in the ovaries (ovaries of ma-
neum; and others have a black peritoneum. ture females are sometimes conspicuous through the
body wall in transmitted light; in immature and large
Opercular pigmentation Degree of pigmentation females, ovaries are best observed by dissection). Be-
on outer and inner surfaces of the opercle and isth- cause no obvious differences in sizes of testes between
mus, in combination with other characters, is useful immature and mature males were apparent, esti-
for identifying some species. Some species have a mates of maturity were based entirely on females

prominent opercular blotch (Fig. 5A, number 1). (see Figs. 6-9). Immature females were those with
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Table 8

Frequency distributions of the number of scales on the posterior head region for western Atlantic Symphurus species.

Species

Number of scale rows
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Table 9

Frequency distributions of the number of lateral rows of scales for western Atlantic Symphurus species.

Species

Number of lateral scale rows
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Eye structures, lower jaw positions , dorsal-fin positions, and jaw struc-
tures observed in western Atlantic Symphurus. (A) Eyes with well-devel-
oped pupillary operculum. (B) eyes without pupillary operculum. (A-E)
Position of lower jaw relative to nonmigrating (lower) eye: (A) mideye; (B)
anterior margin of eye; (C) posterior margin of eye; (D) posterior margin of
pupil; and (E) posterior to eye. (A-F) Position of dorsal-fin origin in rela-
tion to eye: (A and C) at mideye; (B) at anterior margin of eye; (D) anterior
to eye; and (E) posterior to eye. (A-E) Jaw structures: (A-C, E) lower jaw
without fleshy ridge; (D) lower jaw with fleshy ridge.

nonelongate or only partially elongate ovaries. Ma-
ture females had fully elongate ovaries. Gravid fe-
males were those with enlarged ovaries filled with
large, macroscopically visible ova.

When available, depth-of-capture information (con-
verted and rounded to the nearest meter) was re-
corded and summarized (Table 10) for specimens
listed in the Appendix. If depth of capture comprised
a range of depths over which the nets were towed, a
mean depth for that particular trawl was calculated
and used in analyses. Evaluations of bathymetric
distribution were not based on random-stratified
sampling but on information from available mate-
rial, supplemented with depth information from the
literature. There exists, therefore, a potential for bias
with respect to depth-of-capture information.

Statistical analyses (SPSS, 1975; SPSS-X, 1986)
were conducted on the Primos computer system at
the Virginia Institute of Marine Science. All statisti-
cal analyses of morphometric and meristic data were
conducted on log-transformed data.

Synonymies appearing in accounts for S. plagusia,
S. tessellatus, and S. civitatium (see below) are se-
lective and abbreviated from the more detailed list
compiled by Munroe (1991) for these species. The
synonymy for S. plagiusa complements the compila-
tion of detailed literature for S. plagiusa presented
in Topp and Hoff (1972).

Abbreviations for institutions providing study
material, or in which type material is deposited, fol-
low Leviton et al. (1985). Additional collections are
as follows: CAS-SU: California Academy of Sciences,
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- Figure 4

Degree of development of scales on blind sides of dorsal-
and anal-fin rays and method of counting caudal-fin rays
and hypurals for western Atlantic species of Symphurus.
(A) Dorsal- and anal-fin rays with small ctenoid scales
along their lengths. (B) Species with 12 caudal-fin rays
and five hypurals (in black). (C) Species with 10 caudal-
fin rays and four hypurals (in black).

San Francisco (collections formerly at Stanford Uni-
versity); IBUNAM: Instituto de Biologia, Universidad
Nacional Autonoma de Mexico, México, DF; IMS:
Marine Sciences Institute, University of Texas at
Austin, Port Aransas; INIDEP: Instituto Nacional
de Investigacion y Desarrollo Pesquero, Mar del
Plata; UFPB: Departamento de Sistematica e
Ecologia, Universidade Federal da Paraiba, Joao

Pessoa; UMML: Rosenstiel School of Marine and At-
mospheric Sciences, University of Miami, Miami (now
part of University of Florida (UF) collections; add
200,000 to original UMML catalog number); USU:
Universidade Santa Ursula, Rio de Janeiro; ZMA:
Zoologisch Museum, Universiteit van Amsterdam,
Amsterdam (now Institute for Systematics and Popu-
lation Biology, Zoologisch Museum).
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Figure 5
Pigment characteristics found on body and fins of western Atlantic Sym-
phurus. (A) Ocular-side pigment patterns occurring on body and fins: 1 =
opercular blotch; 2 = bold crossband; 3 = longitudinal fin stripe; 4 = ocellated
fin spot; 5 = rounded fin spot; 6 = fin blotch; and 7 = caudal blotch. (B)
Blind-side pigmentation: 8 = pepper-dot pattern; 9 = median dermal spots.
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Frequency histograms indicating relative sizes (mm standard length) of immature
and mature females, and sizes at sexual maturity for females of western Atlantic
dwarf species (defined in text) of Symphurus.
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Number of females

Frequency histograms indicating relative sizes (mm standard length) of immature and mature females,
and sizes at sexual maturity for females of diminutive species (defined in text) of western Atlantic Symphurus.
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Frequency histograms indicating relative sizes (mm standard length) of immature and
mature females, and sizes at sexual maturity for females of medium-size species (defined
in text) of western Atlantic Symphurus.




Munroe: Systematics of western Atlantic Symphurus

Table 10

Summary of bathymetric data (depth in meters) for western Atlantic Symphurus species. Abbreviations: plagi = plagiusa; di =
diomedeanus; je = jenynsi; ur = urospilus; ca = caribbeanus; plagu = plagusia; ci = civitatium; te = tessellatus; oc = oculellus;
om = ommaspilus; mi = minor; pa = parvus; ky = kyaropterygium; tr = trewavasae; ar = arawak; rh = rhytisma; pe = pelicanus;
pu = pusillus; gi = ginsburgi; bi = billykrietei; st = stigmosus; pi = piger; ma = marginatus; ne = nebulosus.
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Table 10 {continued)

Species

Depth plagi di je wur ca plagun ci te oc om mi pa ky fr ar rh pe pu gi bi st pi ma ne

521-530 _ —_ - - - = = - - — — - — - = = = = = — - - — 1
531-540 —_ — - - - - - - = = - = — — m — = - = = - - 2 -
541-550 — — — — — — — — - — - - — - — — _ _ _— _ — 4 10 —
551-560 —_—_ = = - - —_ _ — = = = - = = = = = = - —
561-570 _ —_ (- - - = = = = = — = = — = — = = = = = = = =
571-580 —_—_ = = — — - — - = = = = - == = = = = = = = =
581-590 —_ - - - - - - = = = — = — — — e — _ = - —_-— —= -
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Figure 9
Frequency histograms indicating relative sizes (mm standard length) of immature and mature

females, and sizes at sexual maturity for females of large-size species (defined in text) of west-
ern Atlantic Symphurus.
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Artificial key to western Atlantic Symphurus

1la

1b

2a

2b

3a

3b

4a

4b

Caudal-fin rays 14 (rarely 13); dorsal-fin rays more than 104; anal-fin rays 91-98; peritoneum
black, usually visible through abdominal wall on both sides of body; body elongate, of nearly
uniform width throughout most of its length (Fig. 10); total vertebrae 57-60; ID pattern usually
1 T - N S R R R S. nebulosus

Caudal-fin rays less than 13 (rarely 13); dorsal-fin rays usually less than 104; anal-fin rays

less than 91; peritoneum black or unpigmented; body usually deeper in anterior one-third of

length and tapering noticeably posteriorly; total vertebrae less than 57; ID pattern with 3 or4
pterygiophores inserted into second interneural space (usually 1-3-2, 1-3-3, 1-4-2, or 1-4-3)

8 T T = )5 R R ERRE 2

Peritoneum black, usually visible through abdominal wall on both sides of body; caudal-fin
rays usually 12; pupillary operculum absent (Fig. 3B); teeth present on entire margins of
ocular-side jaws; ID pattern usually 1-3-2 (see Fig. 1B) ......... ...t 3

Peritoneum unpigmented; caudal-fin rays 10-12; pupillary operculum present (Fig. 3A) or
absent (Fig 3B); teeth present or absent over entire margins of both ocular-side jaws; ID
pattern usually 1-3-2 (Fig. 1B), 1-3-3 (Fig. 1C), 1-4-2 (Fig. 1D), or 1-4-3 (Fig. 1E) .. .............. 9

Blind side of body with pepper-dot pattern of melanophores (usually heaviest along bases
of dorsal and anal fins) (Fig. 5B, number 8); dorsal-fin rays 77-85; anal-fin rays 64—70; 70
or fewer scales in longitudinal series; dorsal-fin origin in posterior position, usually only reaching
vertical through posterior margin of upper eye or occasionally not reaching that point; dorsal
and anal fins without pigmented blotches or stripes; total vertebrae 43—46........... S. pelicanus

Blind side of body without pepper-dot pattern of melanophores; dorsal-fin rays usually greater

than 85; anal-fin rays usually greater than 69; usually more than 70 scales in longitudinal

series; dorsal-fin origin in more anterior position, usually at point between verticals through

middle of pupil and anterior margin of upper eye; dorsal and anal fins either uniformly pig-

mented, or with series of alternating pigmented blotches and unpigmented regions, or with

stripe along basal margin of fin; total vertebrae usually greaterthan46....................... 4

Dorsal-fin rays 93-104; anal-fin rays 80-89; ocular-surface usually with a large, dark brown dia-
mond-shaped blotch on caudal region of body (see Fig. 32), but otherwise uniformly pigmented and
without pattern of distinct crossbands; basal margins of dorsal and anal fins with dark brown
stripe, but without blotches; total vertebrae 51-56, usually 52-54 ................ S. marginatus

Dorsal-fin rays usually less than 95; anal-fin rays usually 84 or fewer; ocular-surface of body
without dark brown, diamond-shaped blotch on caudal region, with or without distinct pattern
of crossbands; dorsal and anal fins with or without pigmented blotches; total vertebrae
47-53,usually 52 or1ess . ... .o iini i i it 5
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5a

5b

6a

6b

7a

8a

8b

9%

Scales fewer, 62—75 in a longitudinal series; 5 hypurals; anal-fin rays 68—74; inner opercular
linings and both sides of isthmus usually lightly pigmented; total vertebrae 4549, usually
- S. piger

Scales more numerous, usually 77-100 in a longitudinal series; 4 hypurals; anal-fin rays 71—
84; inner opercular linings and isthmus unpigmented; total vertebrae 47-52, usually greater
Bhan 48 ... e ettt ie ettt e e 6

Dorsal-fin rays 83—88; anal-fin rays 71-75; total vertebrae 47—49; scales in longitudinal series
77-87; ocular surface usually yellowish or lightly straw-colored, with one to two prominent,
complete crossbands immediately posterior to opercular opening (Fig. 28); dorsal and anal fins
without stripe along basal margin; (adult size relatively small, usually not exceeding
0 ¢+ s 1 5 T S. pusillus

Dorsal-fin rays 87-95; anal-fin rays 74—84; total vertebrae 50-53; scales in longitudinal series
85-99; ocular surface usually dark brown, straw-colored or yellowish, with series of mostly
incomplete crossbands posterior to opercular opening, or ocular surface uniformly pigmented
without crossbands; dorsal and anal fins frequently with dark brown stripe along basal mar-
gins, sometimes in combination with series of large, pigmented blotches alternating with un
pigmented areasondorsaland analfins ........... ... .. ... i i i i e e 7

Dorsal and anal fins usually with alternating series of prominent, darkly pigmented blotches
(see Fig. 22); blotches usually wider than intervening unpigmented areas; no pigmented spot
on scaly base of caudal fin; eyeballs round, usually contiguous, or nearly contiguous, within
fleshy orbital sac (see Fig. 21A). .. .. ... ... ittt i e e S. stigmosus n. sp.

Dorsal and anal fins usually without alternating series of prominent, darkly pigmented blotches;
if blotches present, then as wide as, or only slightly narrower than, width of intervening un-
pigmented areas; pigmented spot present on scaly base of caudal fin; eyeballs longer than
wide, separated by small space within fleshy orbital sac(see Fig.21B) ........................ 8

Eye diameter relatively large (see Fig. 20), ratio of ED to TKL [ED:TKL] = 3.2—4.7 (usually
exceeding 3.5% of trunk length) ........ ... ... . . . i, S. ginsburgi

Eye diameter relatively small (see Fig. 20), ED:TKL = 2.5—4.0 (usually less than 3.4% of trunk
length) .. .. e e e S. billykrietei n. sp.

Caudal-fin rays usually 12; pupillary operculum absent (Fig. 3B); ID pattern usually 1-3-2
(Fig. 1B or 1-4-3 (Fig L ) . ..ottt i e et ittt et et et e et e s et eanaeann 10

Caudal-fin rays usually 10 or 11; pupillary operculum present (Fig. 3A) or absent (Fig. 3B); ID
pattern usually 1-3-3 (Fig. 1C), 1-4-2 (Fig. 1D),or 1-4-3(Fig. 1E) ......... ...t iniinannnnn. 16
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10a

10b

11a

11b

12a

12b

13a

13b

Dorsal-fin rays 70-76; anal-fin rays 55-61; 55—-65 scales in longitudinal series; pattern of pep-
per-dots (Fig. 5B, number 8) on blind side of body (usually); some specimens with darkly pig-
mented, triangularly shaped caudal blotch; total vertebrae 39—42; ID pattern usually 1-3-2
(Fig. 1B); adult sizes usually less than 50 mm SL. .. ... S. arawak

Dorsal-fin rays usually more than 80; anal-fin rays 68 or more; 6697 scales in longitudinal
series; no pepper-dots on blind side of body; caudal blotch present or absent; total vertebrae 46
or more; ID patterns usually 1-3-2 (Fig. 1B) or 1-4-3 (Fig. 1E); small (<45 mm SL) or large
(>70 MM SL) AdULE S1ZES. . o« vt ot et i it i et a it 11

Body whitish or pallid, occasionally with faint crossbands; a darkly pigmented blotch on cau-
dal region of ocular side of body in some specimens; dorsal-fin rays 83-87; anal-fin rays 68-71;
total vertebrae 46—48; teeth well-developed along margins of both ocular-side jaws; inner oper-
cular linings and isthmus on both sides of body unpigmented; eye relatively large, ED 11.6—
15.8% of HL; ocular-side lower jaw without fleshy ridge (Fig. 3E); ID pattern usually 1-3-2
(Fig. 1B); adults usually less than45mm SL ....... ... .o, S. rhytisma

Body usually darkly pigmented, straw-colored to dark brown, with prominent crossbands or
uniformly pigmented; no darkly pigmented caudal blotch on ocular side of body; dorsal-fin
rays 86—107; anal-fin rays 70-89; total vertebrae 47-55; teeth usually absent or only poorly
developed on margins of ocular-side jaws (especially upper jaw); inner opercular lining and
isthmus on ocular side of body heavily pigmented; eye relatively small, ED 6.4-11.4% of HL;
fleshy ridge present or absent on ocular-side lower jaw; ID patterns usually with 4 or more
pterygiophores inserted into interneural space two; adults exceeding 70 mm SL ... 12

Large black spot on outer surface of ocular-side operculum; dorsal-fin rays 91-106; anal-fin
rays 74-89; total vertebrae 48-54. ... ... i 13

Ocular-side operculum without obvious black spot; dorsal-fin rays 86-97; anal-fin rays 70-81;
10tAl VErtebrae 46— . . ... ittt i i 14

From 4 to 8 small ctenoid scales on blind sides of posterior rays of dorsal and anal fins (Fig.
4A); ocular-side lower jaw without fleshy ridge on posterior portion (Fig. 3E); posterior exten-
sion of ocular-side jaws reaching only to point between verticals through posterior margin of
pupil and posterior margin of eye; ocular surface usually with nine, or fewer, wide crossbands;
posterior one-third of dorsal and anal fins becoming progressively darker (black in mature
males); dorsal and anal fins without blotches; dorsal-fin rays 91-102; anal-fin rays 74-86;
total vertebrae 48-54, usually 50-53 ... ... ... .. i S. tessellatus

No ctenoid scales on blind sides of posterior rays of dorsal and anal fins; ocular-side lower jaw
with pronounced fleshy ridge on posterior portion (Fig. 3D); posterior extension of ocular-side
jaws reaching vertical at posterior margin of lower eye or reaching vertical slightly posterior
to posterior margin of lower eye; ocular surface with 10-14 narrow crossbands; posterior one-
third of dorsal and anal fins usually without progressive posterior darkening, but with alter-
nating series of blotches and unpigmented areas; dorsal-fin rays 97-106; anal-fin rays 81-89;
total vertebrae 52-55, usually 53-54 . ... ... .t i e S. oculellus
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14a

14b

15a

15b

16a

16b

17a

17b

18a

18b

19a

19b

Dorsal and anal fins with alternating series of pigmented blotches and unpigmented areas; lower
jaw on ocular-side without fleshy ridge (Fig. 3E); snout pointed; distance between upper eye and
dorsal-fin base only slightly greater than eye diameter; ocular surface usually with 9-15, promi-
nent, narrow crossbands; eye relatively large, usually 9.0-10.0% of HL. . . . ........ S. caribbeanus

Dorsal and anal fins without alternating series of pigmented blotches and unpigmented areas;
lower jaw on ocular-side with fleshy ridge (Fig. 3D); snout squarish; distance from upper eye to
dorsal-fin base much greater than eye diameter; ocular surface uniformly pigmented or with faint
crossbands occasionally present; eye relatively small, usually only 6.4-9.4% of HL ............. 15

Total vertebrae 47-51, usually 49-51; dorsal-fin rays 89-97; anal-fin rays 73—81; 79-89 scales
in longitudinal series; eye relatively small, usually only 6.4-9.4% of HL .............. S. plagusia

Total vertebrae 46-50, usually 47-49; dorsal-fin rays 86—-93; anal-fin rays 70-78; 66—83 scales
in longitudinal series; eye relatively large (7.0-11%of HL) . ...................... S. civitatium

Caudal-fin rays usually 11; large ocellated spot on caudal fin; dorsal and anal fins without
spots; pupillary operculum well developed (Fig.3A) ... ........ ... ... iivino... S. urospilus

Caudal-fin rays usually 10; no ocellated spot on caudal fin; if spot present on caudal fin (occa-
sionally in S. diomedeanus), then spots also present on posterior dorsal and anal fins;
pupillary operculum present or absent. ........... ... ... .. i 17

Dark brown blotch on caudal region of ocular surface of body (see Figs. 38, 40, and 42) or single
ocellated spot on posterior dorsal and anal fins (see Fig. 44); pupillary operculum present (Fig.
3A); no fleshy ridge on ocular-side lower jaw (Fig. 3E); ostia present in bases of
membranes of dorsal and anal fins; ID patterns usually 1-4-2 (Fig. 1D)or 1-5-2................ 18

No dark brown blotch on caudal region of ocular surface of body; no ocellated spots on posterior
dorsal and anal fins; pupillary operculum and fleshy ridge on ocular-side lower jaw present or
absent; no ostia in membranes at bases of dorsal and anal fins; ID patterns usually 1-3-3
(Fig. 1C) or 1-4-B (Fig. LB ) . .. ..o i it e et et et et e et e eaenen 21

Single ocellated spot on posterior region of dorsal and anal fins (see Fig. 44); ocular surface
whitish or yellowish-white without dark brown blotch in caudal region........... S. ommaspilus

No ocellated spots on dorsal and anal fins; ocular surface straw-colored to dark brown with
dark brown blotch on caudal region (see Figs. 38,40,42). .. ... ...t 19

Dorsal-fin rays 80-87; anal-fin rays 67-72; total vertebrae 46-49, usually 47-48; scales in
longitudinal series 73-81; (continental shelf off southern Brazil) . ............ S. kyaropterygium

Dorsal-fin rays 69-86, usually less than 83; anal-fin rays usually less than 68; total vertebrae
usually less than 47; scales in longitudinal series usually less than 78; (continental shelf off
eastern United States, Gulf of Mexico, and Caribbean Sea) ...........c.coviiiivnnnennenenn 20
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20a

20b

21a

21b

22a

22b

23a

23b

Dorsal-fin rays 69-81, usually 72-77; anal-fin rays 55-64, usually 56-64; total vertebrae
41-44, usually 41-43; 5567 scales in a longitudinal series........................... S. minor

Dorsal-fin rays 75-86, usually 77-84; anal-fin rays 60-70, usually 62-67; total vertebrae
43-47, usually 44—46; 59-78 scales in longitudinal series ............. ...t S. parvus

Posterior dorsal and anal fins spotted (usually); pupillary operculum present (Fig. 3A)
..................................................................... S. diomedeanus

Dorsal and anal fins without spots; pupillary operculum absent or only weakly developed
8T 1. ) R LR EERRE 22

Dorsal-fin rays 107-115; anal-fin rays 91-99; scales on head posterior to lower eye 21-25;
scales in longitudinal series 102—-119; total vertebrae 5760 ......................... S. jenynsi

Dorsal-fin rays less than 95; anal-fin rays 79 or fewer; scales on head posterior to lower eye 20
or fewer; scales in longitudinal series 86 or fewer; total vertebrae Blorfewer ................. 23

From 4 to 8 small ctenoid scales on blind sides of posterior rays of dorsal and anal fins (Fig.
4A); fleshy ridge usually present on ocular-side lower jaw (Fig. 3D); inner opercular linings
and both sides of isthmus heavily pigmented; prominent black spot usually present on outer
surface of ocular-side opercle; dorsal-fin rays 81-91; anal-fin rays 66-75; 76—86 scales in lon-
gitudinal series; total vertebrae 44—49, usually 45-48; eye relatively small (8.3-12.6% of HL);
ID pattern usually 1-4-3 (Fig. 1E). ... ..ottt e S. plagiusa

No ctenoid scales on blind sides of posterior rays of dorsal and anal fins; ocular-side lower jaw
without fleshy ridge (Fig. 3E); inner opercular lining and isthmus on ocular side of body lightly
pigmented, those of blind side unpigmented; no black spot on outer surface of ocular-side
opercle; dorsal-fin rays 88-94; anal-fin rays 73-79; 67-717 scales in longitudinal series; total
vertebrae 47-51, usually 48-49; eye relatively large (11.4-16.2% of HL); ID pattern usually
p I T A ) T R LR R S. trewavasae
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Species accounts

Figure 10
Symphurus nebulosus (Goode and Bean), UMO 311.8, 76.7 mm SL, North Atlantic 40°48'N, 66°36'-38'W.

Symphurus nebulosus (Goode and Bean,
1883) (Figs. 1A, 7, 10C, 11; Tables 1-11)
Freckled tonguefish

Aphoristia nebulosa Goode and Bean, 1883:192 (origi-
nal description, counts, measurements; 421 m; Gulf
Stream, 32°07'N, 78°37'30"W). Giinther, 1887:167
(based on Goode and Bean, 1883). Goode and Bean,
1896:458 (redescription, figure of holotype).

Aphoristia marginata (not of Goode and Bean, 1886).
Goode and Bean, 1886:154 (in part; specimen from
Fish Hawk Station 1154 is S. nebulosus).

Symphurus (Acedia) nebulosus. Jordan and Goss,
1889:321—-323, 326-327 (new subgenus; redescrip-
tion based on Goode and Bean, 1883; in key). Jor-
dan and Evermann, 1898:2712 (in key; redescrip-
tion of holotype; counts, measurements, color de-
scription). Evermann and Marsh, 1900:332 (in
key).

Symphurus nebulosus. Chabanaud, 1939:26 (Atlan-
tic coast of Carolinas). Chabanaud, 1952:5 (brief
comparison with S. ligulatus). Ginsburg, 1951:200
(redescription, counts, measurements for three
specimens; off Long Island, New York, to northern
Florida). Munroe, 1990:475 (comparison with S.
ligulatus). Munroe, 1992:367, 374 (ID pattern; geo-
graphic, bathymetric distributions).

Diagnosis Symphurus nebulosus is the only west-
ern Atlantic tonguefish with the combination of a
1-2-2 ID pattern and 14 caudal-fin rays. The follow-
ing combination of characteristics distinguishes 8.
nebulosus from all congeners, except the eastern At-
lantic S. ligulatus: predominant 1-2-2 ID pattern; 14
caudal-fin rays; 5 hypurals; 57—-60 (modally 58-59)
total vertebrae; 105—-113 dorsal-fin rays; 91-98 anal-
fin rays; 120-135 scales in longitudinal series; black
peritoneum; absence of pupillary operculum; absence
of fleshy ridge on ocular-side lower jaw; complete row
of teeth along margins of ocular-side jaws; absence
of scales on blind sides of dorsal- and anal-fin rays;
elongate body with relatively uniform and narrow
depth (165-282 SL, usually 225-240 SL); uniformly
pigmented ocular surface without caudal blotch; and
uniformly pigmented dorsal, anal, and caudal fins
lacking spots or blotches. Symphurus nebulosus is
distinguished from S. ligulatus by modal differences
in total vertebral counts, relatively longer head and
wider lower head lobe, longer postorbital length,
somewhat deeper body, and ocular-side upper lip
usually lacking a prominent pigmented band (lightly
pigmented band occasionally present).

Description A diminutive species attaining maxi-
mum sizes of ca. 87 mm SL. ID pattern usually 1-2-2
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(22/27 specimens), rarely 2-2-2 or 1-2-3 (Table 2).
Caudal-fin rays 14 (24/27), infrequently 13 or 16
(Table 3). Dorsal-fin rays 105-113, usually 107-111
{Table 4). Anal-fin rays 91-98, usually 93-98 (Table
5). Total vertebrae 57-60 (25/27), usually 58-59
(Table 6). Hypurals usually 5 (19/20 individuals),
rarely 4 (1/20). Longitudinal scale rows 120-135,
usually 125-130 (Table 7). Scale rows on head poste-
rior to lower orbit 19-24, usually 21-22 (Table 8).
Transverse scales 43—50 (Table 9).

Proportions of morphometric features presented in
Table 11. Body notably slender; of nearly uniform
width for most of length with gradual taper in poste-
rior one-fourth of body. Preanal length slightly
smaller than body depth. Head long and narrow;
usually slightly narrower than body depth. Head
length slightly shorter than head width (HW:
HL=1.00-1.28, x=1.20). Upper head lobe notably
narrow and usually slightly smaller than postorbital
length. Lower head lobe wide, slightly less than post-
orbital length; usually projecting posteriorly beyond
upper head lobe. Snout moderately short, somewhat
rounded; with scaleless area on dorsal portion. Der-
mal papillae well developed on blind-side snout and
chin; papillae usually not extending posteriorly to
vertical equal with dorsal-fin origin. Anterior nostril

Table 11
Morphometrics for holotype (MCZ 27966) and 22 other
specimens of Symphurus nebulosus. (Abbreviations defined
in methods section; SL is expressed in mm; characters 2 to
14 are expressed in thousandths of SL; 15 to 21 in thou-
sandths of HL; n = no. of specimens measured.)
Character Holotype n Range Mean SD
1. SL 76.6 23 45.0-86.2 726 10.18
2. BD 243 23 165-282 233.5 23.92
3. PDL 54 23 33-69 50.3 9.41
4. PAL 236 23 163-246 2232 17.73
5. DBL 946 23  931-967 949.7 9.41
6. ABL 739 23 708-790 757.0 19.44
7.PL 57 20 46-81 65.4 8.30
8. PA 63 21 37-67 49.3 9.06
9. CFL — 21 80-116 1024 10.42
10. HL 187 23 159-208 186.7 12.40
11. HW 215 23 186-239 2164 13.45
12. POL 127 23 110-133 124.0 6.44
13. UHL 124 23 64-144 1224 16.20
14. LHL 91 23 82-129 103.6 10.85
15. POL 678 23 620-711 665.6 26.87
16. SNL 189 23 160-248 208.7 2291
17. UJL 182 22 169-248 2069 20.23
18. ED 133 23 94-133 1142 1150
19.CD 147 23 141-308 2100 38.56
20. OPLL 329 23  233-479 358.4 49.47
21. OPUL 126 23 126-253 188.7 35.64

on ocular side short when depressed posteriorly, not
reaching anterior margin of lower eye. Jaws short,
slightly arched; maxilla usually extending posteri-
orly to vertical through anterior margin of pupil of
lower eye; less frequently, extending posteriorly to
point between verticals through middle and anterior
margin of lower eye. Ocular-side lower jaw without
fleshy ridge. Teeth well developed on jaws. Margins
of ocular-side dentary and premaxilla usually with
complete row of slender teeth; less frequently, with
teeth only on anterior two-thirds of premaxillary
margin. Chin depth usually just slightly larger than
snout length. Lower eye small; subelliptical; eyes
usually equal in position or upper eye slightly in
advance of lower eye. Anterior and medial surfaces
of eyes usually without scales; 1-3 small scales usu-
ally in narrow interorbital space. Pupillary opercu-
lum absent. Dorsal-fin origin posteriorly placed, usu-
ally almost equal with vertical through middle of
upper eye; less frequently reaching vertical through
anterior margin of pupil, or occasionally reaching
vertical through posterior margin of upper eye;
predorsal length moderate. Anteriormost dorsal-fin
rays shorter and with wider separation between
bases than more posterior fin rays. Scales absent on
blind sides of dorsal- and anal-fin rays. Pelvic fin
moderately long; longest pelvic-fin ray, when ex-
tended posteriorly, usually reaching base of first,
sometimes second, anal-fin ray. Posteriormost pel-
vic-fin ray connected to body by delicate membrane
terminating immediately anterior to anus, or occa-
sionally extending posteriorly almost to anal-fin ori-
gin (membrane torn in specimens examined). Cau-
dal fin short. Scales small, numerous, strongly
ctenoid on both sides of body.

Pigmentation (Fig. 10) Body coloration generally
similar for both sexes. Ocular surface of head and
body almost always uniformly straw-colored to dark
brown, sometimes with overlying pattern of ill-de-
fined dark brown cloudy areas, but otherwise with-
out distinctive markings. Abdominal area immedi-
ately posterior to opercular opening, sometimes
darker than general body color. Individual scales on
ocular side have underlying longitudinal streak of
black pigment; about 40-60 longitudinally continu-
ous pigmented streaks along ocular-side length.
Outer surface of ocular-side opercle generally with
similar background coloration as on body; inner lin-
ings of opercles and isthmus on both sides of body
yellowish-white. Slight pigment band occasionally
present on ocular-side upper lip (not in most speci-
mens examined). Blind side off-white; usually with
median line of internal black spots showing through
skin along axis of vertebral column. Smaller speci-
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mens typically with single longitudinal series of dark,
internal spots on blind side of body at proximal ends
of dorsal- and anal-fin pterygiophores. Peritoneum
dark black, showing through abdominal wall on both
sides, especially prominent in lightly pigmented and
smaller specimens.

Fin rays of dorsal and anal fins uniformly light
brown along length of fins with little, if any, pigment
on fin membranes and without obvious pigmented
blotches or spots. Proximal one-third of caudal fin
with diffuse brown pigment similar to that on body;
distal portion of caudal-fin rays usually unpigmented.

Goode and Bean (1883) described the holotype as
grayish, everywhere mottled with brown. Ginsburg
(1951) described three specimens he examined as
partly faded and having almost uniformly reddish
or yellowish-brown coloration.

Size and sexual maturity (Fig. 7C) Symphurus nebu-
losus is a diminutive species that attains a maximum
size of ca. 87 mm. Ten males (64.3—-86.2 mm), 12 fe-
males (54.9—-83.8 mm), and two immature fish (36.4—
45.0 mm) of indeterminate sex were examined for
life history information. No size differences between
sexes were apparent. Sexual maturity, based on fe-
males, occurs at ca. 60—65 mm (Fig. 7C). Females
63.8-83.8 mm were gravid; two others (54.9 and 68.1
mm) had elongate ovaries without evidence of ripen-
ing ova. Of 10 specimens taken in a single trawl (now
divided between UNC 4951 and USNM 285758), six
were gravid females (69.5-83.8 mm) and four were
adult males (78.3—86.2 mm), indicating that adults
of both sexes occupy similar habitats.

Gravid females were present in collections from
lat. 40°N to 28°N and from 239 to 800 m depth, indi-
cating spawning probably occurs throughout the en-
tire geographic and bathymetric ranges of the spe-
cies. The two smallest specimens examined (36.4 and
45.0 mm) were taken near the northern end of the
geographic range (39°40'N and 39°55'N, respectively).
The only other specimen (UMO 311.8; 76.7 mm) from
this region (at 40°48'N) is a gravid female. Capture
of both juveniles and adults at the north of the range
indicates that this region has an adult population of
S. nebulosus and is likely not populated only by lar-
vae that have been transported by the Gulf Stream
from more southern regions, as reported for S. minor
(Markle et al., 1980) and other Symphurus species
(Evseenko, 1982; Scott and Scott, 1988).

Geographic distribution {Fig. 11) Western North
Atlantic in outer continental shelf and upper conti-
nental slope deep waters from the region just south
of Long Island, New York (40°48'N), to the Blake Pla-
teau off Fort Lauderdale, Florida (26°28'N).
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Figure 11
Geographic distribution of Symphurus nebulosus based on mate-
rial examined (discussion of geographic distribution appears in
species account).

Bathymetric distribution This species has rarely
been collected (only 27 specimens located). Specimens
were captured on soft mud substrates at depths rang-
ing from 239 (USNM 291326, two individuals) to 810
m (UMML 20746, two specimens); most between 400—
600 m. Six of 27 specimens were taken deeper than
530 m (Table 10). Because of its rarity in collections,
little is known about the biology of S. nebulosus. Most
captures (8/12) were of single specimens. The larg-
est collection of 10 specimens occurred east of Cape
Fear, North Carolina, at 495 m. Whether rarity in
collections reflects natural low abundance or diffi-
culties in sampling such relatively small fishes at
depths where this species occurs is unknown.

Remarks Historically, comparisons of S. nebulosus
have been made with S. ligulatus (Chabanaud, 1952;
Munroe, 1987, 1990), a deepwater species of the
Mediterranean Sea and eastern North Atlantic,
which, as first noted by Chabanaud (1952) in a brief
footnote, has meristic features similar to those of S.
nebulosus. On the basis of similarities in meristic
and morphological features (Munroe 1987, 1990),
shared osteological characters (Munroe, unpubl.
data), and similarities in pigmentation, it is hypoth-
esized that S. nebulosus and S. ligulatus represent a
closely related species pair with distributions in
bathyal depths of temperate waters on opposite sides
of the northern Atlantic. Both belong to a larger spe-
cies group characterized by several features includ-
ing a 1-2-2 ID pattern (Munroe, 1992). Members of
this group occur primarily at bathyal depths through-
out the Indo-Pacific Ocean.
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Comparisons Among western Atlantic tongue-
fishes, S. nebulosus overlaps only S. jenynsi in some
meristic features but can easily be distinguished from
the latter by its 14 caudal-fin rays (vs. 10 in S.
Jjenynsi), black peritoneum, and ocular-side pigmen-
tation without pattern of crossbanding (vs. unpig-
mented peritoneum and ocular surface usually with
pattern of crossbanding in S. jenynsi), in having com-
plete dentition on both ocular-side jaws (reduced
dentition on ocular-side premaxilla and teeth absent
on ocular-side dentary in S. jenynsi), more numer-
ous scales in longitudinal series (120-135 vs. 102-
119 in 8. jenynsi), its different ID pattern (1-2-2 vs.
1-4-3 in S. jenynsi), its larger eye (94-113 vs. 74-95
in 8. jenynsi), in having 5 hypurals (vs. 4 in S.
Jjenynsi), and by its much narrower (BD 165-282 SL
in S. nebulosus vs. 231-328 SL in S. jenynsi) and
smaller body (maximum sizes ca. 87 mm in S.
nebulosus vs. >300 mm in S. jenynsi).

Body depth measurements in S. nebulosus approxi-
mate those in juvenile and small adult S. marginatus,
another deepwater western Atlantic species (see be-
low). However, S. nebulosus lacks the conspicuous
dark brown blotch on the ocular-side caudal region
of the body and posterior dorsal and anal fins and
also lacks the stripe along basal margins of the dor-
sal and anal fins (both features present in S.
marginatus). In addition, S. marginatus differs in
having 12 caudal-fin rays, fewer total vertebrae (51—
56), dorsal-fin rays (93-104), anal-fin rays (80-89),
and fewer scales in a longitudinal series (86-99), its
larger eye (125—248 HL), and ID pattern (1-3-2in S.
marginatus).

Of tonguefishes occurring outside the western At-
lantic Ocean, S. nebulosus most closely resembles two
deepwater species: S. variegatus, known only from
two specimens taken in the western Indian Ocean

off South Africa; and S. ligulatus, a species in the
eastern Atlantic and Mediterranean Sea that possi-
bly forms an amphi-Atlantic species pair with S.
nebulosus. All three species have similar numbers of
caudal-fin rays, slender bodies, and possess a 1-2-2
ID pattern. Symphurus nebulosus is distinguished
from S. variegatus in having more vertebrae (6760,
usually 58-59 vs. 56 in S. variegatus). Within the
genus, S. nebulosus is most similar to S. ligulatus.
Comparisons of S. ligulatus and S. nebulosus re-
vealed subtle but significant differences between
these two species in 8 of 14 morphometric charac-
ters examined (Munroe, 1990). According to results
from a discriminant function analysis (DFA), notable
differences occur in postorbital and head lengths
(both longer in S. nebulosus), lower head lobe width
(wider in S. nebulosus), and body depth, which is
somewhat deeper in S. nebulosus (BD 16.5-28.2%
SL, but usually 22.5-24.0% SL vs. 19.4-23.8%, but
usually 21.0-22.0% SL in 8. ligulatus). Symphurus
nebulosus, despite having a more darkly pigmented
body in general, has only a slight band of pigment, if
any, on the ocular-side upper lip. In contrast, S.
ligulatus specimens generally have a well-developed
band of pigment on both ocular-side lips. The spe-
cies also differ in modal counts of total vertebrae (58—
59 in 8. nebulosus vs. 59—60 in S. ligulatus).

Symphurus nebulosus is readily distinguished from
S. vanmelleae, a deepwater tropical eastern Atlantic
species, in caudal-fin rays (14 vs. 12in S. vanmelleae),
vertebrae (9 abdominal vertebrae, 57-60, modally
58-59, total vertebrae vs. 10—11 abdominal and 56—
58 total vertebrae in S. vanmelleae), modally higher
meristic features (dorsal-fin rays 105-113 in S.
nebulosus vs. 101-108 in S. vanmelleae; anal-fin rays
91-98 vs. 86-93), and ID patterns (1-2-2-2-2 vs. 1-2-
2-1-2 or 1-2-2-2-1 in S. vanmelleae).
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Figure 12
Symphurus arawak Robins and Randall, USNM 267784, 29.3 mm SL, off Belize 16°48'N, 88°04'W.

Symphurus arawak Robins and Randall, 1965
(Figs. 6A, 12, 13; Tables 1-10, 12)
Caribbean tonguefish

Symphurus arawak Robins and Randall, 1965:331
(original description with photograph; Curacgao).
Béshlke and Chaplin, 1968:223 (Bahamas; diagno-
sis, counts, figure, distribution). Randall, 1968:166
(Caribbean distribution). Starck, 1968:31 (Alliga-
tor Reef, Florida). Topp and Hoff, 1972:107 (distri-
bution). Garzon and Acero, 1983:106 (Caribbean
Sea, Colombia; counts, measurements, photo-
graph). Munroe, 1990:509 (maximum size and size
at maturity). Munroe, 1992:368, 377 (ID pattern;
geographic, bathymetric distributions). Cervigén
et al., 1993:306 (Venezuela).

Diagnosis Symphurus arawak is a distinctive spe-
cies characterized by a predominant 1-3-2 ID pat-
tern; 12 caudal-fin rays; 39-42 total vertebrae; 70—
76 dorsal-fin rays; 55-61 anal-fin rays (the lowest
vertebral and fin-ray counts of any species in the
genus); 55—65 scales in longitudinal series; unpig-
mented peritoneum; teeth along entire margin of
ocular-side jaws; without pupillary operculum; with-
out scales on blind sides of dorsal- and anal-fin rays;
without fleshy ridge on ocular-side lower jaw; with-
out membrane ostia in dorsal and anal fins; ocular
surface pigmentation consisting of crossbands and,
in some adults, of a darkly pigmented caudal blotch;

with pepper-dots (Fig. 5B, number 8) on blind side of
body (especially prominent on larger adults); dorsal,
anal, and caudal fins without spots, but some adults
with darkly pigmented blotch on posterior dorsal and
anal fins; and small adult size (usually <50 mm).

Description Symphurus arawak is a dwarf species
reaching maximum sizes of only ca. 50 mm SL. ID
pattern usually 1-3-2 (35/41 specimens), rarely 1-2-2
or 1-3-3 (Table 2). Caudal-fin rays usually 12 (38/
43), rarely 11, 13, or 14 (Table 3). Dorsal-fin rays 70—
76 (Table 4). Anal-fin rays 5561 (Table 5). Total ver-
tebrae 39—42, usually 40—41 (38/45) (Table 6).
Hypurals 4 (45/45). Longitudinal scale rows 55-65,
usually 58—64 (Table 7). Scale rows on head poste-
rior to lower orbit 12-15, usually 14-15 (Table 8).
Transverse scales 27-36, usually 32—-36 (Table 9).
Proportions of morphometric features presented in
Table 12. Body relatively deep, of stocky build with
greatest depth in anterior one-third of body; body
depth tapering rapidly posterior to midpoint. Prea-
nal length slightly smaller than body depth. Head
long and wide; somewhat shorter than body depth.
Head length usually slightly shorter than head width
(HW:HL 0.9-1.3, x=1.1). Postorbital length consid-
erably smaller than body depth. Lower head lobe
width nearly equalling postorbital length; slightly
smaller than width of upper head lobe. Lower oper-
cular lobe of ocular side considerably wider than
upper opercular lobe. Snout long and pointed; cov-
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Table 12
Morphometrics for holotype (ANSP 101985) and 39 other
specimens of Symphurus arawak. {Abbreviations defined
in methods section; SL is expressed in mm; characters 2 to
14 are expressed in thousandths of SL: 15 to 21 in thou-
sandths of HL; n = no. of specimens measured.)
Character Holotype n Range Mean SD
1. SL 331 40 11.7-493 28.2 8.18
2. BD 254 40 254-377 3172 2498
3. PDL 94 39 49-145 93.1 15.12
4. PAL 302 40 188-350 300.2 30.96
5. DBL 909 40 649-941 9033 4433
6. ABL 695 40 495-776 687.0 39.75
7.PL 76 36 60-100  83.6 9.88
8.PA 66 40 43-99 66.4 10.53
9. CFL 160 34 120-204 169.6 17.99
10. HL 275 40 182-299 265.8 20.58
11. HW 299 40 225-316 282.0 17.04
12. POL 169 40 114-188 156.6 15.96
13. UHL 184 40 109-192 153.3 1523
14. LHL 130 40 110-174 1400 14.73
15. POL 615 40 500-660 588.7 34.46
16. SNL 198 40 163-307 224.2 32.90
17. UJL 231 40 200-333 235.6 23.42
18. ED 132 40 97-200 1441 19.71
19.CD 165 40  132-347 2048 36.14
20. OPLL 253 39 229-379 2885 34.64
21. OPUL 220 39 159-303 230.8 30.17

ered to tip with small ctenoid scales; scales not em-
bedded, but rather deciduous. Dermal papillae well
developed on snout and chin of blind side. Anterior
nostril on ocular side moderately long, almost reach-
ing anterior margin of lower eye when depressed
posteriorly. Jaws moderately long; maxilla usually
extending posteriorly to vertical through middle, or
sometimes only to vertical through anterior margin
of pupil of lower eye, rarely only reaching vertical
through anterior margin of lower eye. Ocular-side
lower jaw without fleshy ridge. Teeth well developed
on all jaws. Ocular-side dentary usually with com-
plete row of slender teeth; less frequently teeth
present only on anterior three-fourths of dentary.
Ocular-side premaxilla with single row of teeth on
anterior three-fourths of margin of upper jaw. Chin
depth nearly equal to length of snout. Lower eye
large; eyes usually equal in position. Anterior and
medial surfaces of eyes not covered with scales; usu-
ally with 1 or 2, occasionally 3, small scales in nar-
row interorbital region. Pupillary operculum absent.
Dorsal-fin origin usually reaching point between ver-
ticals through anterior margin and midpoint of up-
per eye; predorsal length long. No scales on blind
sides of dorsal- and anal-fin rays. Pelvic fin long; long-
est pelvic-fin ray, when extended posteriorly, usually

reaching base of first anal-fin ray. Posteriormost pel-
vic-fin ray connected to body by delicate membrane
terminating immediately anterior to anal-fin origin
(membrane torn in many specimens). Caudal fin long.
Scales large, strongly ctenoid on both sides of body.

Pigmentation (Fig. 12) Coloration similar for both
sexes. Ocular surface usually off-white or pale yel-
lowish, with about one-half of individuals with 27
(usually 4-5), conspicuous, dark brown, complete
crossbands on body that sometimes extend onto fin
rays. Other specimens with short, incomplete
crossbands forming 6-10 large, and variably posi-
tioned, dark brown blotches on body; blotches best
developed on caudal one-third of body. Blotches
(rarely large ovoid spots) in midbody region some-
what offset, best developed on body in dorsal and
ventral regions at bases of dorsal and anal fins. Each
scale on body and head with numerous small mel-
anophores, but background coloration pale in con-
trast to dark crossbands or blotches on body. Mel-
anophores more heavily concentrated on scales in
caudal one-third of body, forming dark caudal patch
in some specimens. Crossbands on body, relatively
wide, usually 4-8 scale rows wide, and beginning
immediately posterior to opercular opening and con-
tinuing to base of caudal fin. Posteriormost pair of
crossbands usually conjoined, forming darkly pig-
mented, M- or Y-shaped mark near point approxi-
mately one-third distance between caudal-fin base
and opercular opening. Most specimens with narrow,
dark, vertical bar extending from upper eye to dor-
sal profile, otherwise head with same background
coloration as found on body. Dorsal margin of outer
surface of ocular-side opercle with small dark spot
near opercular opening, but otherwise with same
general background pigmentation as body. Inner lin-
ings of both opercles and isthmus on both sides of
body unpigmented. Band of pigmentation of variable
intensity usually developed on ocular-side upper lip;
lower lip on ocular side without pigmented band.
Dark spot usually present in posterior angle of ocu-
lar-side jaws. Blind side of body in approximately
one-half of specimens (mostly those larger than ca.
20 mm) with small pepper-dots extending variable
distances along trunk, but usually best developed and
most heavily concentrated in region overlying proxi-
mal pterygiophores of dorsal- and anal-fin rays and
covering entire caudal one-third of body (Fig. 5B).
Peritoneum unpigmented.

Anteriormost dorsal and anal fins without obvi-
ous pattern of spots or blotches, but with dark brown
melanophores along length of each finray; melano-
phores becoming increasingly darker, almost dark
brown or black, and more heavily concentrated in
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posterior one-third of body. Posteriorly progressive in-
crease in density of melanophores on fin rays through-
out length of dorsal and anal fins, sometimes forming
small blotches in area of fins proximate to body regions
with blotches or crossbands. Melanophores particularly
dense on dorsal- and anal-fin rays in caudal one-third
of body, making posterior fin rays usually strikingly
darker than those in anterior regions of fins. Caudal
fin dark brown or black throughout entire length.

Size and sexual maturity (Fig. 6A) Symphurus
arawak attains a maximum size of only ca. 50 mm
(Fig. 6A) and is among the smallest of flatfishes (see
“Discussion” section below). Most individuals were
25—40 mm, and only 3/42 exceeded 40 mm. Maximum
size of females (49.3 mm) was somewhat larger than
that of males (38.0 mm). Diminutive size is reflected
in this species’ ontogeny, as juveniles 11.7,13.2, and
13.9 mm had already metamorphosed and assumed
a benthic existence.

Specimens examined included 7 immature fish (sex
undetermined, 11.7-28.0 mm), 10 males (23.3-38.0
mm), and 29 females (24.0—49.3 mm). Sexual matu-
rity of females occurs at ca. 25—-30 mm. Most females

24-30 mm had elongate ovaries, but only some had
developing ova. Females larger than 30 mm had elon-
gate ovaries that were either gravid or contained
developing ova. The smallest gravid female was 30
mm. Nine females between 21-30 mm were imma-
ture with ovaries undergoing posterior elongation
without visible ova.

Geographic distribution (Fig. 13} Throughout the
Caribbean Sea, extending south and west to Isla de
Tierra Bomba, Colombia; and a single capture at Al-
ligator Reef, Florida (Starck, 1968). The majority of
specimens were collected in the Bahamas and insu-
lar Caribbean regions including Curag¢ao, Dominica,
Haiti, Jamaica, Puerto Rico, Providencia Island, and
Cayman Islands. Robins and Randall (1965) reported
this species at St. John, Virgin Islands. In addition
to capture at Alligator Reef, other specimens were
collected at continental reef areas at Belize and Cabo
de la Aguja (one specimen) and Bahia de Gayraca (three
specimens), Colombia (Garzon and Acero, 1983).

Bathymetric distribution The majority of S. arawak
have been captured on sandy bottoms in clear wa-

Figure 13

Geographic distribution of Symphurus arawak based on material examined (discussion of
geographic distribution appears in species account).
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ters adjacent to coral reefs at depths of 6-39 m, most
between 6 and 30 m (Table 10). Only three speci-
mens were taken deeper than 30 m (one each at 31,
34, and 39 m). Little else is known concerning the
life history of this diminutive flatfish.

Remarks Robins and Randall (1965) tentatively
proposed that S. arawak and S. minor are a north—
south species pair occurring in tropical and warm
temperate regions of the western Atlantic that may
have differentiated because of repeated latitudinal
fluctuations in the fish fauna during glacial and in-
terglacial periods in the western Atlantic. This hy-
pothesis is not supported by information presented
in Munroe (1987; 1992), who has hypothesized that
S. arawak and S. minor belong to different species
groups within the genus. Symphurus arawak is a
member of the species group characterized by a 1-3-2
ID pattern, 12 caudal-fin rays, lack of a pupillary
operculum, and lack of ostia in basal portions of the
dorsal- and anal-fin membranes. Symphurus minor,
in turn, belongs to the species group characterized
by a 1-4-2 ID pattern, 10 caudal-fin rays, and pos-
sessing a well-developed pupillary operculum and
membrane ostia. Similarities between S. arawak and
S. minor in meristic features and in small adult sizes
do not appear to be synapomorphies that reflect a
common ancestry but, rather, are probably con-
vergently evolved traits.

Comparisons Symphurus arawak has the lowest
counts for any species in the genus (Munroe, 1992).
Among tonguefishes, only the western Atlantic S.
minor and the sympatrically occurring S. ommas-
pilus approach the ranges in meristic features and
small size of S. arawak. However, S. arawak differs
significantly from these species in caudal-fin ray
counts (12 vs. 10 in the others), absence of a pupil-
lary operculum and membrane ostia (both present
in S. minor and S. ommaspilus), a pepper-dot pat-
tern of melanophores on the blind side of the body
(absent in S. minor and S. ommaspilus), and S.
arawak has modally fewer vertebrae (40—42 vs. 41—
43 in S. minor and 43—44 in S. ommaspilus), and a
different ID pattern (1-3-2 vs. 1-4-2 in S. minor and
S. ommaspilus, respectively). Symphurus arawak
differs further from S. ommaspilus in having body
crossbands or a darkly pigmented blotch on the ocu-

lar side and no spots on the dorsal and anal fins (vs.
uniformly whitish body without crossbands or pig-
mented blotch but having a single ocellated spot on
dorsal and anal fins of S. ommaspilus).

Symphurus arawak is similar to three other At-
lantic dwarf species, the sympatric S. rhytisma and
two dwarf species, S. lubbocki Munroe and S.
reticulatus Munroe, occurring on shallow-water sub-
strates at midocean and eastern Atlantic islands.
Symphurus arawak is easily separated from these
others because of its lower counts (dorsal-fin rays
70—76 vs. 82—89; anal-fin rays 55-61 vs. 68—75, and
total vertebrae 39-42 vs. 46—49 in these others).
Symphurus arawak also has considerably larger and
fewer (55—65) scales in a longitudinal series com-
pared with those of S. rhytisma (91-97), S. lubbocki
(107-109), and S. reticulatus (101-109). None of the
other dwarf Symphurus have pepper-dot pigmenta-
tion on the blind side, and for each of these other
species the pattern of pigmentation on the ocular
surface also differs significantly from that of S.
arawak. In S. rhytisma, ocular-side pigmentation
consists of crossbands on the trunk, with usually the
two posteriormost crossbands coalesced and forming
a heavily pigmented caudal patch. Symphurus
lubbocki has a cream-colored ocular surface with sev-
eral, mostly incomplete, crossbands, whereas the
ocular-side pattern of S. reticulatus is dark, choco-
late-brown with alternating X- and Y-shaped mark-
ings, and in this species the dorsal and anal fins also
have an alternating series of blotches and unpigmented
areas (vs. uniformly pigmented areas and intensified
pigmentation in caudal region in S. arawak).

Symphurus pelicanus is a diminutive (usually <70
mm), relatively deepwater, western Atlantic tongue-
fish that, reminiscent of S. arawak, also has a pep-
per-dot pattern of melanophores on the blind side of
the body, 12 caudal-fin rays, and a 1-3-2 ID pattern.
Symphurus arawak is easily distinguished from S.
pelicanus by its unpigmented peritoneum (vs. black
in S. pelicanus), lower meristic features (vs. dorsal-
fin rays 77-85, anal-fin rays 64-70, and total verte-
brae 43-46 in S. pelicanus), in having unpigmented
inner opercular linings and isthmus (vs. inner oper-
cular linings and isthmus sprinkled with melano-
phores in S. pelicanus), and S. pelicanus lacks the
pigmented blotch on the ocular side of the body that
is present on some adult S. arawak.



34

Fishery Bulletin 96(1), 1998

Figure 14
Symphurus rhytisma Bohlke, FMNH 94821, 21.7 mm SL, Belize at Glovers Reef.

Symphurus rhytisma Bohlke, 1961
(Figs. 6B, 14, 15; Tables 1-10, 13)
Patchtail tonguefish

Symphurus rhytisma Bohlke, 1961:3 (original de-
scription with photograph; Bahamas). Robins and
Randall, 1965:334 (Curacgao, Lagoen; counts, mea-
surements). Béhlke and Chaplin, 1968:224 (distri-
bution, redescription, counts, figure). Munroe,
1990:485, 488 (comparison with eastern and mid-
Atlantic species of Symphurus). Munroe, 1992:368,
377 (ID pattern; geographic, bathymetric distri-
butions).

Symphurus plagusia (not of Schneider, in Bloch and
Schneider, 1801). Andreata and Séret, 1995:590
(two specimens; inner continental shelf Brazil).

Diagnosis Symphurus rhytisma is readily distin-
guished from all congeners by the combination of
1-3-2 ID pattern; 12 caudal-fin rays; 83—87 dorsal-
fin rays; 68—71 anal-fin rays; 46—48 total vertebrae;
91-97 scales in longitudinal series; unpigmented
peritoneum; absence of pupillary operculum; absence
of fleshy ridge on ocular-side lower jaw; teeth along
entire margin of ocular-side jaws; absence of scales
on blind sides of dorsal- and anal-fin rays; absence
of membrane ostia in dorsal and anal fins; unpig-
mented blind side; ocular surface pigmentation gen-
erally consisting of several incomplete, dark brown
crossbands contrasting against pallid background
and of darkly pigmented blotch covering posterior

one-third of ocular side of body (in all but largest
specimens); with dorsal and anal fins unpigmented
anteriorly, with pigmented blotches in midbody re-
gion, and heavy pigmentation on both sides of fins
in caudal region; and small adult size (<50 mm).

Description Symphurus rhytisma is a dwarf spe-
cies, attaining maximum size of only ca. 45 mm SL.
ID pattern 1-3-2 (Table 2). Caudal-fin rays 12 (Table
3). Dorsal-fin rays 83-87 (Table 4). Anal-fin rays 68—
71 (Table 5). Total vertebrae 46—48, usually 47 (Table
6). Hypurals 4 (9/9). Longitudinal scale rows 91-97
(Table 7). Scale rows on head posterior to lower orbit
1820, usually 18 (Table 8). Transverse scales 43—-45
(Table 9).

Proportions of morphometric features of specimens
from Caribbean and Brazilian localities appear sepa-
rately in Table 13 (description is based on Caribbean
material only because the Brazilian specimens were
in poor condition and measurements were imprecise
and unreliable). Body moderately deep, maximum
depth in anterior one-third of body; body depth ta-
pering fairly moderately posterior to anus. Preanal
length slightly shorter than body depth. Head long
and narrow; head width considerably narrower than
body depth. Head length usually just slightly shorter
than head width (HW:HL 1.0-1.3, x=1.09). Postor-
bital length considerably shorter than body depth.
Lower head lobe moderately wide, less than postor-
bital length; narrower than upper head lobe. Lower
opercular lobe of ocular side considerably wider than
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Table 13
Morphometrics for holotype (ANSP 93812) and seven other
specimens of Symphurus rhytisma. Data for Caribbean
specimens (n=6) listed above those for Brazilian specimens
(n=2). (Abbreviations defined in methods section; SL is
expressed in mm; characters 2 to 14 are expressed in thou-
sandths of SL; 15 to 21 in thousandths of HL; n = no. of
specimens measured.)
Character Holotype n Range Mean SD
1. SL 25.6 6 21.745.1 315 8.71
2 26.7-270 268 —
2. BD 297 6 295-333 3024 17.46
2  243-266 254.5 —
3. PDL 78 6 69-78 72.0 3.44
2 64-67 65.5 —
4. PAL 262 6 262-295 274.1 13.25
2  262-307 284.5 —
5. DBL 938 6 929-960 937.2 11.66
2 933-936 9345 —
6. ABL 738 6 719-767 737.0 17.70
2 730-772 751.0 —
7.PL 78 6 70-83 78.2 4.60
1 82 — —
8. PA 66 6 35-66 54.2 12.19
2 Not available
9. CFL 113 6 104-143 1194 13.32
1 139 — —
10. HL. 262 6 203-262 2351 21.75
2  243-262 2525 —
11. HW 262 6 241-264 256.3 11.00
2 236-277 2565 —
12. POL 160 6 126-160 148.0 11.92
2 150-157 153.5 —
13. UHL 152 6 134-166 154.0 11.04
2 161-176 168.5 —
14. LHL 125 6 108-131 117.2 8.78
2 112-120 116.0 —
15. POL 612 6 588-773 6332 69.29
2 600-615 607.5 —
16. SNL 224 6 206250 2280 15.92
2 200-231 215.5 —
17. UJL 224 6 175-250 214.8 27.30
2  231-243 237.0 —
18. ED 119 6 108-165 136.2 22.47
2 123-157 1400 —
19.CD 239 6 213-277 238.3 22.82
2 171200 185.5 —
20. OPLL 269 6 238-325 2800 34.76
2 229-262 245.5 —
21. OPUL 194 6 159-268 209.2 38.35
2 154-171 1625 —

upper opercular lobe. Snout moderately long and
pointed; mostly naked. Scales, when present on
snout, deciduous and only in areas where dermal
papillae absent. Dermal papillae dense, large and
obvious on snout regions of both sides of body; ex-
tending onto chin region of blind side. Anterior nos-
tril on ocular side long, usually reaching anterior

margin of lower eye when depressed posteriorly. Jaws
moderately long; maxilla usually extending posteri-
orly to vertical through anterior margin of pupil of
lower eye; occasionally reaching vertical through
midpoint of lower eye. Ocular-side lower jaw with-
out fleshy ridge. Teeth well developed on all jaws.
Blind-side jaws with small band of teeth on both
upper and lower jaws. Ocular-side jaws usually with
single row of teeth along complete margin of jaw;
occasionally with teeth present only on anterior
three-fourths of ocular-side premaxilla and dentary.
Chin depth slightly shorter than snout length. Lower
eye moderate in size; eyes usually equal in position,
or with upper eye slightly in advance of lower eye.
Anterior and medial surfaces of eyes usually not cov-
ered with scales; 0—4 small ctenoid scales in narrow
interorbital region. Pupillary operculum absent.
Dorsal-fin origin usually equal with vertical through
midpoint of upper eye; predorsal length long. Scales
absent on blind sides of dorsal- and anal-fin rays.
Pelvic fin moderately long; longest pelvic-fin ray,
when extended posteriorly, usually reaching base of
first anal-fin ray. Posteriormost pelvic-fin ray con-
nected to body by delicate membrane terminating
immediately anterior to anus, or occasionally extend-
ing posteriorly almost to origin of anal fin (membrane
torn in some specimens). Caudal fin moderately long.
Scales ctenoid, relatively small.

Pigmentation (Fig. 14) Coloration similar for both
sexes. Ocular surface generally pallid, usually with
traces of 2-8 (usually 8) incomplete, narrow, brown
crossbands on head and body. Smaller individuals
with conspicuous dark blotch on caudal region of
body. Larger individuals with more diffuse and less
well-defined caudal blotch; therefore this pigmenta-
tion feature may be better developed and more char-
acteristic of juveniles. Crossbands usually beginning
on head about at level equal with fifth dorsal-fin ray,
and continuing at irregular intervals to base of cau-
dal fin. Two anteriormost crossbands often incom-
plete and faintly pigmented, barely perceptible with-
out magnification. Third crossband at, or slightly
posterior to, anal-fin origin, most often across entire
body and usually darkest of anteriormost crossbands.
Posteriormost two crossbands on trunk usually con-
joined, forming caudal blotch. Only crossbands in
middle of body (usually fifth, sixth, and eighth), if
any, extending onto fin rays of dorsal and anal fins.
Head usually with two faintly pigmented crossbands
about 3—4 scale rows wide; anteriormost crossband
immediately posterior to eyes; posterior pigment
band crossing distal margin of operculum. Ocular-
side outer opercle usually with same background
coloration as body. Inner linings of opercles and isth-
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mus on both sides of body unpigmented. No pigment
evident on ocular-side lips. Blind side uniformly pale,
off-white. Some specimens with single, median line
of black dermal spots showing through skin along
axis of vertebral column on blind side (Fig. 5B, num-
ber 9). Peritoneum unpigmented.

Dorsal and anal fins unpigmented anteriorly, fins
in midregion of body with pigmented blotches (ex-
tensions of body crossbands onto fins); dorsal and
anal fins becoming increasingly pigmented in cau-
dal region. In smaller specimens, especially, fin rays
and membranes on both sides of vertical fins in re-
gion of caudal blotch heavily pigmented. Posterior-
most dorsal- and anal-fin rays with pigment concen-
trated on proximal one-half of finrays forming a dif-
fuse dark blotch on fins. Proximal one-third of cau-
dal fin usually covered with dark melanophores; pos-
terior two-thirds of fin unpigmented.

Size and sexual maturity (Fig. 6B) Of nine speci-
mens studied, five were males (25.7-36.6 mm), two
females (32.7, 45.1 mm), and two juveniles (21.7, 25.6
mm) of indeterminate sex. Males and females are
somewhat similar in size. The largest female was
gravid with obvious ova present throughout the elon-
gate ovary. A second female (32.7 mm) was mature,
or was approaching maturity, because its ovaries were
elongate, but without any obvious ova. The small sizes
(ca. 33—45 mm) at which this species reaches sexual
maturity indicate that S. rhytisma is a dwarf spe-
cies (Fig. 6B).

Geographic distribution {Fig. 15) Known mostly
from Caribbean region of western North Atlantic with
two specimens tentatively identified as S. rhytisma
(see “Remarks” section below) collected off Espirito
Santo, Brazil (between 20°S and 21°S latitude). This
species has not been collected very frequently (only
nine’specimens located for this study). Of six Carib-
bean collections, three were made in the Bahamas,
and the others at Glovers Reef, Belize, and Curagao.

Bathymetric distribution All but one collection of S.
rhytisma from the Caribbean region were made at
stations treated with rotenone on sandy substrates
adjacent to coral reefs. For six specimens with depth
of capture information, two were from 6 m, and single
specimens were collected at each of the following
depths: 3, 14, 16, and 25 m (Table 10). Two speci-
mens captured off Brazil (reported as S. plagusia)
were taken by trawling at 37 and 97 m (Andreata
and Séret, 1995).

Remarks Two specimens (USU 1054 and 1079) col-
lected off Brazil are tentatively identified as S.

Figure 15
Geographic distribution of Symphurus rhytisma based on mate-
rial examined (discussion of geographic distribution appears in
species account).

rhytisma. Both are small (26.7 and 27.0 mm) males.
Meristic features, including ID pattern (both 1-3-2),
total vertebral counts (47; 47), dorsal-fin rays (83;
83), and anal-fin rays (70; 71) lie within ranges re-
ported for S. rhytisma (see Tables 4-9), as do most
morphometric features (Table 13). Scale counts or
counts of scale pockets could not be taken from ei-
ther specimen because scales were missing and the
skin was abraded in many places. Coloration of both
specimens is uniformly yellowish-whitish on the ocu-
lar surface, in agreement with most other specimens
studied. However, neither has any trace of the pig-
mented caudal patch found on some other S. rhytisma
specimens. One specimen (USU 1079) has some dark
pigment on the posteriormost regions of the dorsal and
anal fins that may be the remnants of a caudal blotch.
Both specimens have a series of dermal melanophores
along the vertebral column in the body midregion that
is also found in other S. rhytisma specimens.

A 25.7-mm specimen (USNM 324677, from 15°42'N,
63°38'W near Isla de Aves in the Lesser Antilles)
included in the material examined listed for S.
pelicanus in Munroe (1992:402) is actually S.
rhytisma.
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Comparisons In the western Atlantic and Carib-
bean region, only S. rhytisma and S. arawak possess
the combination of a 1-3-2 ID pattern, 12 caudal-fin
rays, unpigmented peritoneum, and small adult size.
Symphurus rhytisma is readily diagnosed from S.
arawak by differences outlined in the “Comparisons”
section of the account for S. arawak.

Symphurus rhytisma has some meristic features
that overlap those of two deepwater, western Atlan-
tic species, S. pusillus and S. piger. Although both
have a 1-3-2 ID pattern and 12 caudal-fin rays as
does S. rhytisma, they are easily separated from S.
rhytisma in having a black peritoneum (unpigmented
in S. rhytisma) and by lacking a pigmented blotch
on the caudal region of the ocular side of the body
(present in S. rhytisma). Symphurus rhytisma has
much smaller and more numerous scales in a longi-
tudinal series than does either of the other species
(91-97 in S. rhytisma vs. 62-75 in S. piger and 77—
87in S. pusillus). Symphurus rhytisma also has fewer
anal-fin rays (68-71) than does S. pusillus (71-75).
Symphurus rhytisma differs further from S. piger in
having an unpigmented isthmus and inner opercu-
lar linings (vs. lightly pigmented in S. piger), 4
hypurals (vs. 5 in S. piger), and in its much smaller
size (45 mm vs. ca. 130 mm in S. piger).

Other Atlantic species most closely resembling S.
rhytisma are S. lubbocki and S. reticulatus, dwarf
species of tonguefishes collected in shallow-water
habitats in insular locations in the central and east-
ern Atlantic. Symphurus rhytisma may be distin-
guished from both species by its lower meristic fea-
tures (dorsal-fin rays 83—87 vs. 87-89 in S. lubbocki
and S. reticulatus; anal-fin rays 68—71 vs. 74-75; total
vertebrae 4648 vs. 48-49 in these other species),
somewhat larger scales (91-97 scales in a longitudi-
nal series vs. 101-109 in the other two species), and
by differences in pigmentation. In S. rhytisma, all
but the largest specimens have a dark blotch across
the posterior one-third of the body (vs. no blotch in
these other species), and the ocular surface of the
body of S. rhytisma generally has a series of incom-
plete, dark brown crossbands contrasting against a
pallid background. This combination of features con-
trasts with that observed in S. reticulatus, which has
a dark, chocolate-brown body with X- and Y-mark-
ings and a series of alternating blotches and unpig-
mented areas in the dorsal and anal fins, and that
observed in S. lubbocki, which has a cream-colored
background, lacks a caudal blotch, and which has
dorsal and anal fins uniformly and lightly pigmented.



38

Fishery Bulletin 96(1), 1998

Figure 16

Symphurus billykrietei new species. (A) Holotype, USNM 326637, 112.2 mm SL, western Atlantic 36°41.4'-41.8'N, 74°40'-39.7'W.
(B) Paratype, MCZ 91580, 108.1 mm SL, western Atlantic 39°32'N, 72°25'W.

Symphurus billykrietei, new species
(Figs. 8A, 16-21; Tables 1-10, 14-15)
Kriete’s tonguefish

Symphurus pterospilotus (not of Ginsburg, 1951). Scott and
Scott, 1988:561 (Canadian Atlantic region; photograph).

Symphurus species C. (in part). Munroe, 1992:368,
377 (ID pattern; geographic, bathymetric distri-
butions; data for S. stigmosus also included in ac-
count of S. billykrietei).

Holotype USNM 326637; (112.2 mm); off Virginia, 36°
41.441.8N, 74°40.1'-39.7W; 275 m; 17 Sep 1975. Collec-
tion information for 69 paratypes listed in Appendix.

Diagnosis Symphurus billykrietei is a deepwater
species distinguished from all congeners, except the

western South Atlantic S. ginsburgi, by the follow-
ing combination of characters: predominant 1-3-2 ID
pattern; 12 caudal-fin rays; 4 hypurals; 89-95 dor-
sal-fin rays; 7684 anal-fin rays; 50-53 total verte-
brae; 80-100 scales in longitudinal series; black peri-
toneum; relatively small eye without pupillary oper-
culum; small space between eyeballs within orbital
sac; teeth along entire margin of ocular-side jaws;
ocular-side lower jaw without fleshy ridge; absence
of scales on blind sides of dorsal- and anal-fin rays;
ocular-surface light to dark brown with bold cross-
banding, but without darkly pigmented blotch across
caudal region of body; blind side uniformly yellow-
ish, without pepper-dots; with dark brown stripe,
covering both fin rays and connecting membranes,
on basal one-third of dorsal and anal fins; and with
small darkly pigmented spot on scaly portion (proxi-
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mal one-third) of caudal fin, but without distinct spots
or blotches on distal two-thirds of caudal fin. Sym-
phurus billykrietei is distinguished from S. ginsburgi
by its smaller eye, longer trunk length, shorter head
and postorbital lengths, shorter snout, and shorter
upper jaw.

Description A medium-size species attaining maxi-
mum sizes of ca. 119 mm SL. ID pattern usually 1-3-2
(89/92 specimens), rarely 1-3-3 or 1-4-2 (Table 2).
Caudal-fin rays usually 12 (84/91), rarely 11 (Table
3). Dorsal-fin rays 89-95, usually 91-94 (Table 4).
Anal-fin rays 7684, usually 77-81 (Table 5). Total
vertebrae 50-53, usually 51-52 (82/92) (Table 6).
Hypurals 4 (92/92). Longitudinal scales 80-100, usu-
ally 85-94 (Table 7). Scale rows on head posterior to
lower orbit 16-22, usually 1821 (Table 8). Trans-
verse scales 38—49 (Table 9).

Proportions of morphometric features presented in
Table 14. Body relatively deep, maximum depth in
anterior one-third of body; body depth tapering rap-
idly posterior to midpoint. Trunk relatively long.
Preanal length smaller than body depth. Head mod-
erately short and relatively wide, narrower than body
depth. Head length slightly smaller than head width

Table 14

Morphometrics for holotype (USNM 326637) and 69 addi-
tional specimens of Symphurus billykrietei. ( Abbreviations
defined in methods section: SL is expressed in mm; char-
acters 2 to 15 are expressed in thousandths of SL; 16 to 22
in thousandths of HL; n = no. of specimens measured.)

Character Holotype n Range Mean SD
SL 112.2 69 49.6-1122 753 17.49
BD 324 36 251-328 2942 18.56
TKL 812 69 774-891 795.8 8.61

PDL 46 36 35-58 48.3 5.56

©® NGO
E

201 36 200-249 224.7 13.14

DBL 954 36  942-965 951.7 5.56
ABL 782 36 736-815 767.7 16.58
PL 67 32 45-84 64.3 8.74

. PA 36 35 34-88 54.8 1170
10. CFL 117 35 100-147 121.2 8.98
11. HL 188 69  187-226 204.3 8.66
12. HW 238 36 207270 2343 16.39
13. POL 120 69 116201 133.9 10.07
14. UHL 152 36 113-174 1549 1249
15. LHL 97 35 93-128 107.3 9.21
16. POL 640 69 600-728 651.7 25.32
17. SNL 194 69 157-240 198.1 18.48
18. UJL 213 69 179253 206.8 15.70
19. ED 123 69 98-143 119.8 9.94
20.CD 251 36 166-289 222.2 26.60
21. OPLL 261 36 232352 2984 31.88
22. OPUL 237 36 164-315 219.56 33.85

(HW:HL 0.99-1.4, x=1.1). Postorbital length consid-
erably smaller than body depth. Lower head lobe
width slightly smaller than postorbital length; nar-
rower than upper head lobe. Lower opercular lobe of
ocular side considerably wider than upper opercular
lobe. Snout short, somewhat rounded; covered with
small ctenoid scales. Dermal papillae well developed
on blind-side snout; frequently also on ocular-side
snout. Anterior nostril on ocular side usually reaches
anterior margin of lower eye when depressed poste-
riorly. Jaws short; maxilla extending posteriorly al-
most to vertical through anterior margin of lower eye
pupil. Ocular-side lower jaw without a fleshy ridge.
Teeth well developed on blind-side jaws. Ocular-side
dentary with row of teeth along complete margin of
jaw. Ocular-side premaxilla with single row of slen-
der teeth, or occasionally with only anterior three-
fourths of margin of bone bearing teeth. Chin depth
usually equal to or slightly larger than snout length.
Lower eye moderately large; eyes usually equal in
position and with small space between eye balls
within orbital sac. Anterior and medial surfaces of
eyes partially covered with 3—5 rows of small ctenoid
scales; 1-2 scales in narrow interorbital region. Pu-
pillary operculum absent. Dorsal-fin origin reaching
vertical through midpoint of upper eye, occasionally
only reaching vertical through anterior margin of
pupil of upper eye; predorsal length long. Scales ab-
sent on blind sides of dorsal- and anal-fin rays. Pel-
vic fin moderately long; longest pelvic-fin ray reach-
ing base of first anal-fin ray when depressed.
Posteriormost pelvic-fin ray connected to body by
delicate membrane terminating immediately ante-
rior to anus, or occasionally extending posteriorly
almost to anal-fin origin (membrane torn in most
specimens). Caudal fin moderately long. Scales mod-
erate in size, ctenoid on both sides of body.

Pigmentation (Fig. 16) Coloration similar for both
sexes. Ocular surface light to dark brown, usually
with 5-8 irregular, darker brown crossbands on head
and body. Crossbands on body variable in intensity,
usually 3-6 scales wide, and not continued onto dor-
sal and anal fins. Anteriormost crossband on oper-
cular region of head faintly pigmented. All crossbands
on body, except second anteriormost, usually incom-
plete and more intensely shaded on dorsal and ven-
tral regions of body, rather diffuse in midsection of
body. Some older, faded specimens with dark blotches
along body only at bases of dorsal and anal fins (rem-
nants of bands?). Second crossband, located imme-
diately posterior to operculum, almost always con-
tinuous across abdominal region of body and the most
intensely pigmented. Ocular-side outer opercle usu-
ally with similar background coloration as body. Some
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specimens with dark spot at upper angle of ocular-
side opercle. Inner linings of both opercles and isth-
mus on both sides of body usually unpigmented. Ocu-
lar-side lips almost always pigmented; upper lip usu-
ally with well-defined band of pigment, occasionally
only lightly spotted; lower lip usually spotted, occa-
sionally with dark pigment band. Specimens lack-
ing scales uniformly yellowish to light brown with
pattern of melanophores forming distinct V-shaped
pigmentation on head region, dorsal and anterior to
eyes. Blind side uniformly yellowish; some specimens
(especially those without scales and faded in color)
with median series of conspicuous dark black mel-
anophores in dermis along axis of vertebral column (Fig.
5B, number 9) on both sides of body (most obvious in
middle and posterior regions of body). Peritoneum black,
showing through abdominal wall on both sides.

Dorsal and anal fins lightly pigmented anteriorly.
Posterior to region of anteriormost crossband on body,
basal portions of dorsal and anal fins usually darker,
forming continuous narrow dark brown stripe on
proximal portions of fin rays and connecting mem-
branes; stripe not continuing across base of caudal
fin. Specimens missing scales with series of black,
dermal melanophores evident at bases of anterior-
most dorsal-fin rays. Caudal fin with irregularly
shaped spot on scaly portion of fin base; distal two-
thirds of caudal fin generally unpigmented, occasion-
ally speckled with melanophores to distalmost tips
of fin rays.

Size and sexual maturity (Fig. 8A) Symphurus
billykrietei is a medium-size tonguefish attaining
lengths to ca. 119 mm, although most specimens were
smaller (56-105 mm). The largest fish, a female
measuring 119.0 mm, was slightly larger than the
largest male (112.2 mm). Among 92 specimens for
which sex was determined, 37 were females (49.6—
119.0 mm) and 55 males (50.1-112.2 mm). Sexual
maturity occurs at a relatively large size (ca. 80 mm)
in females. Of 37 females, 21 (80.9-119.0 mm) were
mature with elongate and gravid ovaries. The small-
est mature females were 80.9, 83.9, 85.0, and 87.4
mm. Sixteen immature females (49.6-75.5 mm) had
ovaries just undergoing elongation.

Etymology This species is named in honor of Billy
Kriete, a former marine scientist at VIMS, and a
friend whose great sense of humor and friendship
are sadly missed.

Geographic distribution {Fig. 17} On the continen-
tal shelfin the western North Atlantic primarily from
off southern Nova Scotia (ca. 43°N) and southward
along the continental shelf of the United States to
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Figure 17
Geographic distribution of Svmphurus billykrietei based on ma-
terial examined (discussion of geographic distribution appears
in species account).

approximately Cape Hatteras, North Carolina (ca.
35°N latitude). Records south of Cape Hatteras, al-
though few and infrequent, include a single speci-
men each from just south of Cape Hatteras (USNM
327180 at 34°46'N), from the eastern Gulf of Mexico
in the Straits of Florida south of Dry Tortugas (USNM
158310), and from the southcentral Gulf of Mexico
north of the Yucatan Peninsula (FMNH 88815).

Although the majority of specimens have been col-
lected off southern New England and the mid-Atlan-
tic Bight, S. billykrietei is captured frequently off the
southern Scotian Shelf. In fact, this may be the only
Symphurus species to occur commonly on the outer
continental shelf in this region. It is interesting to
note that among fish collected on the Scotian Shelf
were several gravid females, indicating that spawn-
ing may occur even in northern portions of the spe-
cies range.

Symphurus billykrietei has occasionally been cap-
tured in the Gulf of Mexico, although this species is
apparently not abundant in deep waters of that re-
gion. Extensive trawling surveys of deep-sea fishes
from north, central, and western areas of the Gulf,
conducted at depths where this species is expected,
have yielded only a few specimens of this species.

Bathymetric distribution Symphurus billykrietei is
commonly collected on mud substrates on the outer
continental shelf (Table 10) at depths ranging from
117 m (one specimen, VIMS 1601) to 650 m (one speci-
men, VIMS 9190). The bathymetric center of abun-
dance, where over 91% (82/90) of specimens were
collected, is in moderate depths between 201-380 m.
Only two specimens were trawled at greater depths
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(one each at 397 and 650 m), whereas nine others
were trawled at shallower depths (48—183 m). Speci-
mens of the shallowest and deepest captures for this
species were taken off Virginia. As with most other
deepwater tonguefishes, little is known concerning
the ecology of this species.

Remarks One lot (UMML 27173) containing four
specimens, one male (77.2 mm) and three gravid fe-
males (68.4, 70.6, and 78.5 mm) collected at 366 m
in the Straits of Florida south of the Dry Tortugas
(24°18'N, 82°33'W), is tentatively identified as S.
billykrietei, but not included in the type series or in
summaries of counts, morphometrics, and life his-
tory information. These specimens agree in some
characteristics, such as ID pattern, meristic features,
and pigmentation, with other specimens of S.
billykrietei. However, several differences between
these fish and those identified as S. billykrietei pre-
clude positive identification. Prominent crossbands
on the ocular surface, a dark stripe along basal re-
gions of the dorsal and anal fins, and presence of a
pigmented spot at the caudal-fin base are character-
istic of both S. billykrietei and S. ginsburgi. However,
eye diameter measurements in these specimens are
larger (133—155 HL) than those (ED 102-147 HL)
usually encountered in S. billykrietei and are more
similar to measurements of S. stigmosus (described
below) or S. ginsburgi (see below). Another difference
is that the eyeballs of these specimens are more
rounded and contiguous along their uppermost bor-
ders, quite unlike the condition found in S. ginsburgi
or S. billykrietei, where the more elongate eyeballs
are usually separated in the orbital sac by a small,
but obvious, space. The rounded shape and close
proximation of the eyeballs in these specimens is
reminiscent of conditions found in S. stigmosus. But
here again, significant differences between these
specimens and those identified as S. stigmosus pre-
clude positive identification. For example, specimens
in UMML 27173 lack conspicuous blotches on dorsal
and anal fins (characteristic of S. stigmosus), all have
a spot at the caudal-fin base not found on any S.
stigmosus, and longitudinal scale counts of all four
specimens are lower (85-91) than these for S.
stigmosus. In fact, these scale counts are more simi-
lar to those found in S. billykrietei or S. ginsburgi
(Table 7). Possibly, these specimens are hybrids be-
tween S. billykrietei and S. stigmosus. Alternatively,
the similarity of many features of these specimens
to those of S. ginsburgi raises the possibility that they
are that species, to date known only from off south-
eastern Brazil (at 21°S) to Uruguay. It is doubtful,
however, that these specimens are S. ginsburgi, be-
cause the eyeballs differ in shape and arrangement

within the orbital sac in relation to those in speci-
mens of S. ginsburgi from off South America. These
specimens from the Straits of Florida would also rep-
resent a northward extension of some 4,500—4,800
km beyond the northernmost location previously re-
corded for S. ginsburgi (see summary of capture lo-
cations for that species listed below).

Comparisons Among congeners, S. billykrietei is
most similar to the western South Atlantic S.
ginsburgi. Meristic features of these species overlap
completely (see Tables 1-9), and there are many other
similarities between these species in overall body
shapes (see Table 15) and pigmentation patterns
(compare Figs. 16 and 24). Despite varying degrees
of overlap in 20 morphometric features examined,
significant differences (P<0.035) were found
(ANCOVA, Table 15) between these species in the
following relations (Figs. 18-19): TKL on SL; HL on
SL; SNL on HL; and for SNL, HL, UJL, and ED each
regressed on trunk length. In a comparison of the
two species, the most distinctive differences are that
S. billykrietei has a longer trunk length in relation
to its standard length, a shorter head with shorter
postorbital length, and the snout, upper jaw, and eye
are also smaller in comparison with those respective
features in S. ginsburgi. Although several statisti-
cally significant differences in morphometric features

Table 15
Shape differences between Symphurus ginsburgi (n=53)
and S. billykrietei (n=53) revealed by ANCOVA for selected
morphometric features. Abbreviations defined in methods
section; asterisks indicate significant values (P<0.05).
Species Relationship P
ginsburgi TKL =0.801SL - 1.29 0.009*
billykrietei TKL = 0.827 SL - 2.13
ginsburgi HL =0.199 SL + 1.30 0.004*
billykrietei HL =0.182 SL + 1.43
ginsburgi SNL = 0.218 HL - 0.148 0.018*
billykrietei SNL =0.141 HL + 0.877
ginsburgi SNL = 0.0522 TKL + 0.293 0.005*
billykrietei. SNL =0.0376 TKL + 0.751
ginsburgi HL =0.246 TKL + 1.72 0.010*
billykrietei HL =0.218 TKL + 2.02
ginsburgi UJL = 0.0505 TKL + 0.515 0.041*
billykrietei UJL = 0.0405 TKL + 0.713
ginsburgi ED =0.0348 TKL + 0.194 0.016*
billykrietei ED =0.0285 TKL + 0.117
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were found, the best visualized demarcation of dif-
ferences between these species is the ratio of ED to
TKL plotted against head length (Fig. 20). There is
little ontogenetic change evident in this ratio for S.
billykrietei, and a slight increase in the ratio with
increasing head length for S. ginsburgi; however, the
ratio is usually greater for S. ginsburgi than for S.
billykrietei, especially in larger individuals. For S.
ginsburgi, 87% of 54 individuals had a ratio exceed-
ing 3.5, whereas 96% of the specimens had a ratio
exceeding 3.4. In contrast, estimated ratios in speci-
mens of S. billykrietei (n=69) were lower, with 91%
of the specimens having a ratio of ED to TKL less
than 3.5, whereas 94% had a ratio less than 3.6.
Symphurus billykrietei is also a larger species than
S. ginsburgi (compare Figs. 7B and 8A), reaching

maximum known size of 119 mm, with most adult
specimens (72/88) reaching lengths greater than 65
mm, and females not reaching maturity until a mini-
mum of 80 mm. In contrast, S. ginsburgi reach only
ca. 90 mm, with most specimens much smaller (55/61
specimens were smaller than 65 mm); some female S.
ginsburgi begin maturing at sizes as small as 44 mm
and some gravid females are as small as 51-53 mm.
Symphurus billykrietei is similar to S. stigmosus,
another deepwater, western North Atlantic tongue-
fish in this species group, but differs most notice-
ably from this species in lacking the prominent se-
ries of pigmented blotches alternating with unpig-
mented areas of equal or greater size on the poste-
rior two-thirds of the dorsal and anal fins character-
istic of S. stigmosus. Symphurus billykrietei usually
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has a pattern of bold, ocular-surface crossbanding
and a pigmented spot on the scaly basal portion of
the caudal fin, features lacking in S. stigmosus. The
lower eye diameter in S. billykrietei is also smaller
(98-156 HL,, Xx =120) than that in S. stigmosus (128—
171 HL, x=152). Smaller eye size is also evident in
plotting ratios of ED to TKL against head length (Fig.
20); 91% of the S. billykrietei (n=69) have a ratio less
than 3.5, whereas 94% have a ratio less than 3.6. In
contrast, 10/12 S. stigmosus have a ratio exceeding 3.7,
and none have a ratio less than 3.5. The two species
differ in eyeball shape (compare Fig. 21A with 21B). In
S. billykrietei, the eyeball is more elongate, with its
length slightly greater than its width, and usually there
is a small space between the eyeballs. In contrast, the

eyeball of S. stigmosus is more rounded, and upper-
most aspects of the eyeballs are usually contiguous.
Among other western Atlantic members of this
species group, meristic features of S. billykrietei par-
tially overlap those of S. marginatus, S. pusillus, and
S. piger. From S. marginatus, S. billykrietei differs
in having crossbanding on the ocular surface (lack-
ing in S. marginatus) and in lacking the dark brown
blotch on the caudal region of the ocular side of the
body that characterizes S. marginatus. Symphurus
billykrietei also has lower meristic features (dorsal-
fin rays 89-95 vs. 93-104; anal-fin rays 76-84 vs.
80-89, and total vertebrae 50-53, usually 51-52 vs.
52-56, usually 52-54 in S. marginatus), and a rela-
tively stockier and deeper body with its greatest
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depth in the anterior one-third (vs. a more elongate
body with more uniform body depth and greatest
depth at body midpoint in S. marginatus).

The ocular-side coloration in S. billykrietei is very
similar to that observed in the sympatric S. pusillus,
but differs from this species in its higher and mostly
nonoverlapping meristic features (dorsal-fin rays 89—
95 vs. 83-88 in S. pusillus; anal-fin rays 7684 vs.
71-75; and 50-53 total vertebrae vs. 47—49 in S.
pusillus). The two species also differ in that S.
billykrietei has a dark brown stripe along basal mar-
gins of the dorsal and anal fins, whereas these fins
in S. pusillus lack a basal stripe, instead having only
a diffuse speckling of brown pigment, and, on their
distal margins, often a yellowish color.

Some meristic features and aspects of ocular-side
coloration of S. billykrietei are similar to those in S.
piger;, a deepwater species widespread in the Gulf of
Mexico and Caribbean Sea. Symphurus billykrietei
differs from S. piger in lacking a fifth hypural
(present in 8. piger), in its more elongate body (com-
pare Figs. 16 and 34), in its more numerous fin rays
(89-95 dorsal-fin rays and 76—84 anal-fin rays in S.
billykrietei vs. 88 or fewer dorsal-fin rays and 74 or
fewer anal-fin rays in S. piger), total vertebral counts
(50-53 in S. billykrietei vs. 49 or fewer in S. piger),
and in its longitudinal scale count (80-100 in S.
billykrietei vs. 62-75 in S. piger).

Symphurus billykrietei can be distinguished from
the eastern Atlantic S. nigrescens (which also pos-

Figure 21
Schematic illustration indicating relative shapes
and positions of eyeballs within the orbital sac
for three species of western Atlantic Symphurus.
(A) Round, nearly contiguous eyes of S. stig-
mosus. (B) Elongate, noncontiguous eyes of S.
billykrietei and S. ginsburgi.

sesses a 1-3-2 ID pattern, 12 caudal-fin rays, and
black peritoneum) by modal differences in meristic
features (dorsal-fin rays 89395 vs. 82-92, usually 84—
91in S. nigrescens; anal-fin rays 7684 vs. 69-791in S.
nigrescens; and 50-53, usually 51-52, total vertebrae
vs. 47-51, usually 48-50, vertebrae in S. nigrescens).
This species also has a longer caudal fin (100-147 SL,
X =121) than that of S. nigrescens (76—122 SL, x =105).
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Figure 22
Symphurus stigmosus new species, Holotype, USNM 326635, 126.2 mm SL, Caribbean Sea 21°04'N, 86°19'W.

Symphurus stigmosus, new species
(Figs. 8B, 20-23; Tables 1-10, 16)
Blotchfin tonguefish

Aphoristia diomedeana (not of Goode and Bean,
1885). Goode and Bean, 1895:461 (in part) (speci-
men from Blake station off Dominica (probably
MCZ 27968) is S. stigmosus).

Symphurus diomedianus (not of Goode and Bean,
1885). Ginsburg, 1951:194 (in synonymy; based on
specimen from off Dominica originally listed in
Goode and Bean, 1896).

Symphurus species C. Munroe, 1992:368, 377 (ID
pattern; geographic, bathymetric distributions;
data for S. stigmosus included in account of
Symphurus species C).

Holotype USNM 326635; (126.2 mm); off Yucatan
Peninsula, 21°04'N, 86°19'W; 352 m; 10 Sep 1967.
Collection information for six paratypes listed in
Appendix.

Diagnosis Symphurus stigmosus is a deepwater
species, distinguished from all congeners by the fol-
lowing combination of characters: predominant 1-3-
2 ID pattern; 12 caudal-fin rays; 4 hypurals; 92-95
dorsal-fin rays; 78-81 anal-fin rays; 51-52 total ver-
tebrae; 98—100 scales in longitudinal series; black
peritoneum; relatively large eye without pupillary
operculum; eyeballs rounded with their uppermost
aspects usually contiguous (Fig. 21A); teeth along
entire margin of ocular-side jaws; ocular-side lower
jaw without fleshy ridge; no scales on blind sides of

dorsal- and anal-fin rays; ocular surface usually uni-
formly light brown or yellowish, without prominent
crossbands or darkly pigmented blotch on caudal
region of body; blind side uniformly yellowish, with-
out pepper-dots; dark brown longitudinal stripe on
basal one-third of dorsal and anal fins covering both
fin rays and intervening membranes; usually with
series of distinct, darkly pigmented blotches alternat-
ing with unpigmented areas of somewhat larger size
on posterior two-thirds of dorsal and anal fins; and with
caudal fin uniformly hyaline, without spots or blotches.

Description A medium-size species attaining maxi-
mum lengths of ca. 127 mm SL. ID pattern 1-3-2
(Table 2). Caudal-fin rays 12 (11/12 specimens), rarely
11 (Table 3). Dorsal-fin rays 92-95 (Table 4). Anal-
fin rays 78-81 (Table 5). Total vertebrae 51-52 (Table
6). Hypurals 4 (12/12). Longitudinal scales 98-100
(Table 7). Scale rows on head posterior to lower orbit
19-22 (Table 8). Transverse scales 40—49 in five in-
dividuals that could be counted (Table 9).
Proportions of morphometric features presented in
Table 16. Body relatively deep, maximum depth in
anterior one-third of body; body depth tapering rap-
idly posterior to midpoint. Trunk relatively long.
Preanal length slightly shorter than body depth.
Head moderately short and relatively wide, some-
what narrower than body depth. Head length shorter
than head width (HW:HL 1.1-1.3, x¥=1.2). Postor-
bital length considerably shorter than body depth.
Lower head lobe width slightly less than postorbital
length; somewhat narrower than upper head lobe.
Lower opercular lobe of ocular side considerably
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Table 16

Morphometrics for holotype (USNM 326635) and 11 addi-
tional specimens of Symphurus stigmosus. (Abbreviations
defined in methods section; SL is expressed in mm; char-
acters 2 to 15 are expressed in thousandths of SL; 16 to 22
in thousandths of HL; n = no. of specimens measured.)

Character Holotype =n Range Mean SD

SL 126.2 12 54.4-126.2 82.7 19.49
BD 310 12 252-310 281.0 21.27
TKL 784 12 772-792 1786.0 5.74
PDL 54 12 22-57 46.3 9.73

PAL 250 12 225-270 2449 13.42

FoowNoompwNr
g
=-]
=

950 12 943-974 954.8 9.00

ABL 742 12 724-794 755.4 19.06
PL 78 9 57-78 70.6 7.58
PA 65 11 42-65 51.8 7.48
.CFL 119 11 109-138 127.3 10.54
11. HL 216 12 206-228 214.0 5.74
12. HW 265 12 230-270 252.2 13.66
13. POL 138 12 124-142 135.1 5.42
14. UHL 162 12 129-192 156.7 19.74
15. LHL 128 12 105-130 119.3 7.83
16. POL 637 12 599-658 631.1 19.52
17. SNL 212 12 160-226 198.8 20.62
18. UJL 202 12 173-250 209.8 18.65
19. ED 128 12 128-171 151.5 11.88
20.CD 220 12 180-282 220.8 29.63
21. OPLL 348 12 234-361 319.2 34.60
22. OPUL 311 12 184-311 232,56 34.59

wider than upper opercular lobe. Snout short and
rounded; covered with small ctenoid scales. Dermal
papillae well developed on blind-side snout; occasion-
ally also present on ocular-side snout. Anterior nos-
tril on ocular side usually just reaching anterior
margin of lower eye when depressed posteriorly. Jaws
short; maxilla usually extending posteriorly to point
between verticals through anterior margin of pupil
of lower eye and anterior margin of eye. Ocular-side
lower jaw without pronounced fleshy ridge. Teeth well
developed on blind-side jaws. Ocular-side dentary
with row of teeth along complete margin of jaw.
Ocular-side premaxilla with single row of slender
teeth along margin, or occasionally only with teeth
on anterior three-fourths of bone. Chin depth usu-
ally slightly larger than snout length. Lower eye
moderately large and rounded (Fig. 21A); eyes usu-
ally equal in position; eyeballs usually contiguous at
least at midpoint, sometimes nearly contiguous, usu-
ally without measurable space between eyeballs.
Anterior and medial surfaces of eyes partially cov-
ered with 3—5 rows of small ctenoid scales. Pupillary
operculum absent (but iris often with minute mar-
ginal projection at upper midpoint projecting nto
pupil). Dorsal-fin origin usually reaching vertical
through anterior margin of upper eye, occasionally

only reaching anteriorly to point equal with vertical
through anterior margin of pupil of upper eye;
predorsal length long. Scales absent on blind sides
of dorsal- and anal-fin rays. Pelvic fin moderately
long; longest pelvic-fin ray when depressed posteri-
orly reaching base of first anal-fin ray. Posteriormost
pelvic-fin ray connected to body by delicate mem-
brane terminating immediately anterior to anus, or
occasionally extending posteriorly almost to anal-fin
origin (membrane torn in most specimens). Caudal
fin moderately long. Scales moderately small, ctenoid
on both sides of body.

Pigmentation (Fig. 22) Coloration similar for both
sexes. Ocular surface usually uniformly yellowish to
yellowish-brown, without prominent crossbands or
pigmented blotches on head and body, occasionally
with diffuse mottling of small brown melanophores
scattered over body surface or with scales on head
and anterior body edged in white. Older specimens
completely faded, uniformly grayish-purplish brown.
Ocular-side outer opercle usually with same back-
ground coloration as body; no pigmented spot at up-
per angle of ocular-side opercle. Inner linings of both
opercles and isthmus on both sides of body usually
unpigmented; some specimens with scattering of
small, white spots on inner opercular linings and both
sides of isthmus. Ocular-side lips usually unpig-
mented, some specimens with light speckling of pig-
ment spots, but without pronounced pigmented band.
Blind side uniformly yellowish. Faded specimens
without scales with median series of conspicuous
dark black dermal melanophores along axis of verte-
bral column on both sides of body (Fig. 5B, number
9); especially prominent in anterior two-thirds of
body. Peritoneum usually dark black (spotted in older,
faded specimens), showing through abdominal wall
on both sides.

Dorsal and anal fins lightly pigmented anteriorly;
with darkly pigmented, basal longitudinal stripe and
4-6 conspicuous dark brown or black blotches on
posterior two-thirds of fins. Basal portions of dorsal
and anal fing with continuous, dark brown stripe
equally developed on proximal half of fin rays and
connecting membranes on postabdominal region of
body; stripe not intensifying in caudal region or con-
tinuing onto caudal fin. Series (usually 4, sometimes
5) of darkly pigmented, nearly rectangular blotches,
beginning on posterior two-thirds of dorsal fin and
at about midpoint of anal fin. Blotches beginning from
about middle and extending nearly to distal tips of
fin rays. Blotches on dorsal fin not always parallel
with those on anal fin. Pigmented blotches in each
fin spaced unevenly; first and second blotches of
nearly same size (about 4-5 fin rays wide) alternat-
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Figure 23

Geographic distribution of Symphurus stigmosus based on material examined (discussion of
geographic distribution appears in species account).

ing with similar number of unblotched fin rays; two
posteriormost blotches larger (6-8 fin rays wide) than
blotches on anterior regions of fins and separated by
more unblotched fin rays. Caudal fin uniformly hya-
line, without pigmented spot on scaly, basal portion.

Size and sexual maturity (Fig. 8B) Symphurus
stigmosus reaches ca. 127 mm. Size-related life his-
tory information was available only for 11 specimens,
six males (59.6-98.8 mm) and five females (54.4—
126.2 mm). Of females, three (85.4, 91.6, and 126.2
mm) were mature, the latter two were gravid. Two
others (65.5 and 73.1 mm) had elongate ovaries with-
out evidence of developing ova, and the smallest im-
mature female had ovaries just undergoing elongation.

Etymology From the Latin stigmosus, meaning full
of marks, in reference to the distinctive blotches on
dorsal and anal fins of this species.

Geographic distribution (Fig. 23) In deep waters
of the tropical Atlantic in the Gulf Stream and Straits
of Florida between southern Florida and the Baha-
mas; the Straits of Florida off the Tortugas region;

in the Caribbean Sea off the Yucatan Peninsula,
Mexico; near Serrana Bank, Colombia (14°14'N,
80°28.5'W); and in the Lesser Antilles off Dominica.
Six of 12 specimens were taken off southern Florida,
four were collected off Yucatan Peninsula, and a
single specimen was taken in collections off Serrana
Bank and Dominica, respectively. A collection con-
taining five specimens (UMML 15642) from the
Straits of Florida (24°40—42'N, 80°23-20'W at 258
m) may be this species (see “Remarks” section be-
low). Most specimens of S. stigmosus were collected
in deep waters underlying strong surface currents,
such as the Yucatan Channel and beneath the Florida
Current. None of these had accompanying informa-
tion regarding substrate composition at the collec-
tion site, so it is uncertain if this species occurs on
unique substrates underlying strong surface cur-
rents. Of interest though is a comment in the Silver
Bay cruise 26 report (prepared by H.R. Bullis Jr., 25
Nov 1960) noting that off the western edge of the
Great Bahama Bank, in the area where several S. stig-
mosus specimens were captured, there were heavy
deposits of decaying vegetation, apparently washed
down off the Bahama Bank, which blanketed the
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bottom out to depths of 250 fathoms and greatly ham-
pered gear efficiency in this area. If bottom condi-
tions such as those predominate at locations inhab-
ited by this species, it may account for the relatively
small numbers of S. stigmosus captured thus far.

Bathymetric distribution Twelve specimens of S.
stigmosus were collected between 192 and 373 m
(Table 10). Three were taken at depths of 192—202 m,
whereas the remaining nine specimens were collected
between 281 and 373 m.

Remarks The specimen from off Dominica (MCZ
27968) may be that identified by Goode and Bean
(1896:461) as Aphoristia (=Symphurus) diomedea,
and later cited, but stated as not having been exam-
ined by Ginsburg (1951:194), despite a label in the
jar that was signed and dated November, 1950, by
Ginsburg identifying this specimen as S. plagusia.
The specimen is in poor condition and completely
faded. It is definitely not S. diomedeanus or S.
plagusia because it has a 1-3-2 ID pattern, 12 cau-
dal-fin rays, no pupillary operculum, and some black
pigment remaining on the peritoneum (8. dio-
medeanus and S. plagusia have a 1-4-3 ID pattern
and an unpigmented peritoneum; S. diomedeanus
also has 10 caudal-fin rays and a pupillary opercu-
lum). The fact that Goode and Bean mistakenly iden-
tified this fish as Aphoristia (=Symphurus) diomedea
(a species they described that features prominent
spots on the dorsal and anal fins) indicates that it
probably had prominent blotches on the fins, char-
acteristic of S. stigmosus, when first examined by
Goode and Bean in the late 1800’s.

Five specimens in UMML 15642 (53.7-89.5 mm)
have counts and some measurements matching those
for specimens of S. stigmosus and are tentatively
identified as this species, but data for those speci-
mens are not included in summaries. Although these
fish have a relatively large eye, as in S. stigmosus,
estimated ratios of eye diameter to trunk length for
these specimens are somewhat lower (3.4-3.9) than
that calculated for other specimens (3.54.8, but usu-
ally greater than 4.0) of this species. Also, the eye-
balls are not contiguous, as they are in other S.
stigmosus specimens. Other features that would help
in identifying these specimens, such as scale counts
or fin pigmentation patterns, are unavailable because
the specimens lack scales and large patches of skin,
and are completely faded.

Comparisons Within Symphurus, S. stigmosus is
most similar to two other deepwater species in this
species group, the western South Atlantic S.
ginsburgi and western North Atlantic S. billykrietei.

The new species is distinguished from S. billykrietei
in the “Comparisons” section of the species account
for that species (see also Figs. 20-21).

Symphurus stigmosus differs from S. ginsburgi in
having the series of prominent, pigmented blotches
alternating with unpigmented areas of equal or
greater size on the posterior two-thirds of the dorsal
and anal fins, a feature that is lacking in S. ginsburgi.
Symphurus ginsburgi has a bold pattern of cross-
banding on the ocular surface and has a pigmented
spot on the scaly basal portion of the caudal fin, fea-
tures lacking in S. stigmosus. In addition, the eye-
balls of the two species differ in shape and appear-
ance (compare Fig. 21, A-B). In 8. stigmosus, the
eyeball is more rounded, with upper aspects of the
eyeballs contiguous, or nearly contiguous, within the
orbital sac. In contrast, the eyeball of S. ginsburgi is
more elongate with its length slightly greater than
its width, and usually there is a small space between
eyeballs within the fleshy orbital sac. Symphurus
stigmosus differs further from S. ginsburgi in being
a larger species, reaching lengths of ca. 127 mm (see
Fig. 8B), with mature females being larger than 85
mm (only three such females known), whereas S.
stigmosus is much smaller, reaching maximum sizes
of ca. 90 mm, with most (55/61, 90%) being smaller
than 65 mm, and females maturing at sizes as small
as 44 mm (gravid females as small as 51-53 mm).

Among other western Atlantic Symphurus species
with a 1-3-2 ID pattern and black peritoneum, mer-
istic features of S. stigmosus overlap partially with
those of S. marginatus, S. pusillus, and S. piger.
Symphurus marginatus lacks the alternating series
of darkly pigmented blotches and unpigmented ar-
eas of greater size on the dorsal and anal fins present
on the fins of S. stigmosus, and 8. stigmosus lacks
the dark brown blotch on the caudal region of the
ocular side of the body featured in S. marginatus.
Symphurus stigmosus also has lower meristic fea-
tures (dorsal-fin rays 92-95 vs. 93-104 in S.
marginatus; anal-fin rays 76—84 vs. 80-89, total ver-
tebrae 51-52 vs. 51-56, usually 52-54 in S. margina-
tus), and a relatively stockier and deeper body (great-
est depth in anterior one-third of body vs. more elon-
gate body with more uniform body depth and greatest
depth at body midpoint in S. marginatus).

Symphurus stigmosus has some features reminis-
cent of those observed in the sympatric S. pusillus
but differs from this species in its higher, nonover-
lapping, meristic features (dorsal-fin rays 92-95 vs.
8388 in S. pusillus; anal-fin rays 78-81 vs. 7T1-75;
and 51-52 total vertebrae vs. 4749 in S. pusillus),
and dorsal and anal fin pigmentation. Symphurus
stigmosus has a dark brown stripe along the basal
margins of the dorsal and anal fins in combination
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with a series of pigmented blotches on these fins,
whereas the dorsal and anal fins of S. pusillus have
only a diffuse speckling of brown pigment basally
with the distal margins of these fins yellowish, but
the fins definitely lack a stripe or heavily pigmented
blotches. The new species also lacks the pigmented
spot on the caudal-fin base present in S. pusillus.

Some meristic features and aspects of the ocular-
side coloration of S. stigmosus are reminiscent of
those found in S. piger, a deepwater species with
widespread distribution in the Gulf of Mexico and
Caribbean Sea. In addition to the pigmented blotches
on the dorsal and anal fins, the new species also dif-
fers from S. piger in lacking the fifth hypural present
in 8. piger, in its higher fin-ray and total vertebral
counts (88 or fewer dorsal-fin rays, 74 or fewer anal-
fin rays, and 49 or fewer total vertebrae in S. piger),
and in its much smaller and more numerous scales
(98-100 scales in a longitudinal series in S. stigmosus
vs. 62-75 in S. piger).

Symphurus stigmosus can be distinguished from
the deepwater, eastern Atlantic species S. nigrescens

(which also possesses a 1-3-2 ID pattern, 12 caudal-
fin rays, and black peritoneum) by modal differences
in meristic features (dorsal-fin rays 92-95 vs. 82—
92, usually 84-91 in S. nigrescens; anal-fin rays 78—
81 vs. 69-79; and 51-52 total vertebrae vs. 47-51,
usually 48-50, vertebrae in S. nigrescens). This spe-
cies also has a longer caudal fin (109-138 SL, x=127)
and larger eye (128-171 HL, x=152) than does S.
nigrescens (caudal fin 76-122 SL, x=105; eye diam-
eter 91-153 HL, x=120).

In fin pigmentation, S. stigmosus is also similar to
the western Atlantic S. diomedeanus, but differs from
this species in peritoneum color (black vs. unpig-
mented in S. diomedeanus), and ID pattern (1-3-2
vs. 1-4-3 in S. diomedeanus). The new species also
has a different number of caudal-fin rays (12 in S.
stigmosus vs. 10 in S. diomedeanus) and lacks the
pupillary operculum characteristic of S. diome-
deanus. Also, the pigmented blotches on the fins of
the new species are nearly rectangular in shape,
whereas fin pigmentation of S. diomedeanus usually
consists of a series of nearly spherical spots.
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Figure 24
Symphurus ginsburgi Menezes and Benvegnii, Holotype, MZUSP 12339, 61.5 mm SL, Brazil 31°31'S, 49°52'W.

Symphurus ginsburgi Menezes and
Benvegnu, 1976

(Figs. 7B, 18-21, 24-25; Tables 1-10, 15, 17)
Ginsburg’s tonguefish

Symphurus pterospilotus (not of Ginsburg, 1951).
Roux, 1973:175 (continental shelf, Brazil).

Symphurus ginsburgi Menezes and Benvegnii,
1976:146 (original description; counts, measure-
ments, photograph, depth distribution, maturity
data; southern Brazil). Menni et al., 1984:201
(southern Brazil and Uruguay; based on Menezes
and Benvegnii, 1976). Séret and Andreata, 1992:94
(three specimens; southern Brazil; 248—-262 m).
Munroe, 1992:368, 376 (ID pattern; geographic,
bathymetric distributions). Andreata and Séret,
1995:590 (continental shelf, Brazil).

2Symphurus civitatum (not of Ginsburg, 1951). Lazzaro,
1977:69 (continental shelf, Uruguay; 184 m; speci-
men not examined in present study). Menni et al.,
1984:201 (listed, Uruguay; based on Lazzaro, 1977).

Symphurus plagiusa (not of Linnaeus, 1766). Séret
and Andreata, 1992:94 (continental shelf, Brazil,;
three specimens; 200-217 m).

Diagnosis Symphurus ginsburgi can be distin-
guished from all congeners, except the western North
Atlantic S. billykrietei and S. stigmosus, by the com-
bination of predominant 1-3-2 ID pattern; 12 cau-
dal-fin rays; 4 hypurals; 50-52 total vertebrae; 87—
95 dorsal-fin rays; 74—81 anal-fin rays (7381 re-
ported by Menezes and Benvegna, 1976); 87-94

scales in longitudinal series; relatively large eye with-
out pupillary operculum; narrow space between eye-
balls within fleshy orbital sac; black peritoneum;
teeth along entire margin of ocular-side jaws; absence
of fleshy ridge on ocular-side lower jaw; absence of
scales on blind sides of dorsal- and anal-fin rays; ocu-
lar surface pigmentation yellowish to light brown
usually with bold pattern of dark brown crossbands,
but without darkly pigmented blotch on caudal re-
gion of body; blind side uniformly whitish or yellow-
ish, without pattern of pepper-dots; dorsal and anal
fins with dark brown stripe along basal margin of fins,
some specimens with series of several more darkly pig-
mented fin rays alternating with series of lightly pig-
mented fin rays of approximately similar size; and with
small darkly pigmented spot on scaly portion (proxi-
mal one-third) of caudal fin, but without distinct
blotches or spots on distal two-thirds of caudal fin.
Symphurus ginsburgi differs from S. billykrietei in its
relatively larger eye, shorter trunk, longer head, longer
postorbital length, longer snout, and longer upper jaw.
Symphurus ginsburgi is readily distinguished from S.
stigmosus by its pattern of crossbanding on the ocular
surface (absent in S. stigmosus), in lacking darkly pig-
mented blotches alternating with unpigmented or only
lightly pigmented areas of somewhat greater size on
the dorsal and anal fins (present in S. stigmosus), and
S. ginsburgi has a pigmented spot on the caudal-fin
base that is lacking in S. stigmosus.

Description A diminutive species attaining maxi-
mum sizes of ca. 90 mm SL. ID pattern usually 1-3-2
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(56/60 specimens), less frequently 1-2-3, 1-3-3, or 1-
4-2 (Table 2). Caudal-fin rays normally 12 (49/55),
less frequently 10 or 11 (Table 3). Dorsal-fin rays 87—
95 (Table 4). Anal-fin rays 74-81 (Table 5). Total ver-
tebrae 50-52 (58/58), usually 51-52 (Table 6).
Hypurals 4 (58/58). Longitudinal scale rows 87-94
(Table 7). Scale rows on head posterior to lower orbit
15-20, usually 1821 (Table 8). Transverse scales 32—
44, usually 37-42 (Table 9).

Proportions of morphometric features presented in
Table 17. Body moderately deep; maximum depth in
anterior one-third of body; body tapering rapidly pos-
terior to midpoint. Trunk relatively short. Preanal
length shorter than body depth. Head long and nar-
row, head width slightly narrower than bedy depth.
Head length usually shorter than head width
(HW:HL 0.96-1.25, x=1.1). Postorbital length con-
siderably shorter than body depth. Lower head lobe
width less than postorbital length; narrower than
upper head lobe. Lower opercular lobe of ocular side
considerably wider than upper opercular lobe. Snout
moderately long and somewhat pointed; covered with
small ctenoid scales. Dermal papillae present, but
not well developed on blind-side snout. Anterior nos-
tril on ocular side, when depressed posteriorly, just

Table 17

Morphometrics for holotype (MZUSP 12339) and 54 addi-
tional specimens of Symphurus ginsburgi. (Abbreviations
defined in methods section; SL is expressed in mm: char-
acters 2 to 15 are expressed in thousandths of SL: 16 to 22
in thousandths of HL: n = no. of specimens measured.)

Character Holotype n Range Mean SD
SL 61.5 54 30.8-904 519 15.14
BD 293 30 205-324 285.8 25.67
TKL 769 54  743-795 773.6 12.93

PDL 58 30 33-79 59.9 9.97

CENSoE N
)
»>
[

249 30 201-271 240.2 17.18

DBL 942 30 921971 939.4 10.17
ABL 728 30 693-795 7423 22.86
PL 58 27 54-89 67.8 8.22
PA 57 30 46-94 62.5 8.69
10. CFL 122 26 104-148 123.3 8.76
11. HL 231 54  205-257 226.6 12.66
12. HW 263 30 220-272 244.0 14.28
13. POL 143 54  133-159 145.3 6.73
14. UHL 163 28 116-181 150.2 16.36
15. LHL 122 30 96-138 113.1 9.80
16. POL 620 54 587-746 6422 29.38
17. SNL 197 54  156-284 204.9 23.56
18. UJL 183 54 177253 2175 18.99
19. ED 156 54 116-164 136.6 10.92
20.CD 254 30 152-271 226.5 27.73
21. OPLL 324 30 214-364 287.0 36.28
22. OPUL 211 30 160-312 220.1 39.03

reaching anterior margin of lower eye in about one-
half specimens examined; just short of reaching an-
terior margin of lower eye in remainder of specimens.
Jaws short; maxilla usually extending posteriorly to
vertical through anterior margin of lower eye, less
frequently reaching vertical through anterior mar-
gin of pupil of lower eye. Ocular-side lower jaw with-
out fleshy ridge. Teeth well developed on blind-side
jaws. Lower jaw on ocular side with row of teeth along
complete margin of jaw. Usually only anterior
three-fourths of margin of ocular-side premaxilla
with row of slender teeth. Chin depth usually equal
to or slightly larger than snout length. Lower eye
moderately large and somewhat elongate; eyes usu-
ally equal in position or with upper eye slightly in
advance of lower eye and usually with small space
between eyeballs within orbital sac. Anterior and
medial surfaces of eyes covered with 3-5 rows of small
scales: 4-8 small ctenoid scales in narrow interor-
bital region. Pupillary operculum absent. Dorsal-fin
origin usually at vertical through anterior margin of
pupil of upper eye; occasionally anterior to vertical
through anterior margin of upper eye, or rarely more
posterior and at vertical through midpoint of pupil
of upper eye; predorsal length moderate. Scales ab-
sent on blind sides of dorsal- and anal-fin rays. Pel-
vic fin long; longest pelvic-fin ray, when extended
posteriorly, usually reaching base of first anal-fin ray.
Posteriormost pelvic-fin ray connected to body by
delicate membrane terminating immediately ante-
rior to anus, or occasionally extending more posteri-
orly almost to anal-fin origin (membrane torn in
many specimens). Caudal fin moderately long. Scales
small, strongly ctenoid on ocular side, less strongly
ctenoid on blind side.

Pigmentation (Fig. 24) Coloration similar for both
sexes. Ocular surface usually light brown to yellow-
ish with small dark melanophores scattered over
body surface, and usually with 2-5 (usually 4) irregu-
lar, dark brown crossbands on head and body.
Crossbands on body 4-10 scale rows wide, not con-
tinued onto dorsal and anal fins. Anteriormost
crossband on opercular region of head, faintly pig-
mented. Body crossbands, except second anterior-
most, more intensely shaded dorsally and ventrally,
somewhat diffuse along body midsection. Second
crossband, located immediately posterior to opercu-
lum, almost always continuous across body and most
intensely pigmented. Ocular-side outer opercle usu-
ally with same general background coloration as
body; occasionally with small pigmented spot at angle
of operculum. Inner linings of opercles and isthmus
on both sides of body unpigmented. Ocular-side lips
usually with small speckling of pigment spots, but
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without pronounced band of pigment. Blind side uni-
formly off-white to yellowish, except faded specimens
that have lost scales with median series (Fig. 5B,
number 9) of conspicuous dermal melanophores along
axis of vertebral column (visible on both sides of
body); melanophores especially prominent along ver-
tebrae in anterior two-thirds of body. Peritoneum
black, showing through abdominal wall on both sides.
Dorsal and anal fins lightly pigmented anteriorly.
Basal portions of dorsal and anal fins darken poste-
rior to region of anteriormost crossband on body,
forming continuous or nearly continuous narrow
stripe along length of fins but not extending onto
caudal fin. Basal stripe in some specimens promi-
nent, especially on proximal portions of fin rays; oth-
ers with basal stripe rather inconspicuous, with
darker pigment concentrated only on anterior sur-
faces of basal part of fin rays with little or no pig-
ment on connecting membranes, and darkest in re-
gions corresponding to crossbands on body. Caudal
fin usually with small, nonocellated, dark brown pig-
ment spot on scale-covered base (proximal one-third)
of fin. Distal two-thirds of caudal fin unpigmented.

Size and sexual maturity (Fig. 7B) Symphurus
ginsburgi is a diminutive species attaining maximum
lengths of only 90 mm (Menezes and Benvegnu,
1976), but of 62 fish examined in the present study,
only six were larger than 65 mm. The largest, a male
(81.0 mm), was only slightly larger than the largest
female (78.9 mm). Among 54 specimens for which
sexual maturity was determined, 25 (30.8-81.0 mm)
were males, 23 were females (31.6—78.9 mm), and six
were immature fish (30.9-36.3 mm) for which sex was
indeterminate.

Based on reproductive stages of females (Fig. 7B),
S. ginsburgi matures around 50 mm. Of 23 females,
16 (44.3-78.9 mm) were mature, of which eight (51.6—
78.9 mm), including five smaller than 60 mm (51.6—
57.5 mm), were gravid. Two others (44.3—46.4 mm)
with elongate ovaries were not gravid. Seven imma-
ture females, with gonads just undergoing posterior
elongation, were 31.6-39.8 mm. Menezes and
Benvegnii (1976) also noted the small size at matu-
rity for this species, with gravid females in their study
ranging from 58—-79 mm.

Geographic distribution {Fig. 25) On the continen-
tal shelf in the western South Atlantic from south-
eastern Brazil (21°31'S) to ca. Maldonado, Uruguay
(85°18'S) (Menezes and Benvegnii, 1976; Séret and
Andreata, 1992).

Bathymetric distribution Symphurus ginsburgi
occurs on mud substrates at moderate depths (103—
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Figure 25

Geographic distribution of Symphurus ginsburgi based on
material examined (discussion of geographic distribution
appears in species account).

300 m) on the continental shelf (Table 10). Of the
specimens reported by Menezes and Benvegnd
(1976), 94% (86/91) were collected between 135 and
200 m, whereas an additional five specimens were
taken between 103 and 111 m. Séret and Andreata
(1992) captured three specimens between 200 and
300 m on the continental shelf off southeastern Bra-
zil. Other than depth of capture information and brief
observations on sexual maturation, little else is
known concerning the ecology of this species.

Comparisons Of species of Symphurus, S. ginsburgi
is most similar to the deepwater, western North At-
lantic S. billykrietei and S. stigmosus. Differences
between these species are highlighted in Figs. 18—
21 and Table 15, and discussed in the “Comparisons”
sections for S. billykrietei and S. stigmosus.

Among other Atlantic species characterized by a
1-3-2 ID pattern and black peritoneum, some meris-
tic features of S. ginsburgi overlap partially with
those of the western Atlantic S. marginatus, S.
pusillus, and S. piger, and the eastern Atlantic S.
nigrescens. From S. marginatus, S. ginsburgi can be
distinguished by its pattern of crossbanding on the
ocular surface (vs. lacking in S. marginatus) and its
lack of the dark brown blotch on the caudal region of
the ocular side of the body that characterizes S.
marginatus. Symphurus ginsburgi differs further
from 8. marginatus in its lower, and mostly
nonoverlapping, meristic features (dorsal-fin rays
87-95 vs. 93—104 in S. marginatus, anal-fin rays 74—
81 vs. 80-89, and 50-52 total vertebrae vs. 51-56,
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usually 52-54 in S. marginatus), and in its stockier
body with its greatest depth in the anterior one-third
of the body (vs. a more elongate body with relatively
uniform depth throughout its length and greatest
depth near the body midpoint in S. marginatus).
Symphurus ginsburgi can easily be distinguished
from S. nigrescens by modal differences in dorsal-fin
rays (87-95 vs. 82-92, usually 84-91), anal-fin rays
(74-81 vs. 69-79 in S. nigrescens), and total verte-
brae (50-52, usually 51-52 vs. 47-51, usually 48-50
in S. nigrescens). Also, the caudal fin of S. ginsburgi
is longer (104—-148 SL, ¥= 123) than that of S.
nigrescens (76-122 SL, x=105).

Symphurus ginsburgi is similar to the western
North Atlantic S. pusillus in body coloration, ID pat-
tern, caudal-fin rays, peritoneum color, eye diameter,
and relatively small size. However, S. ginsburgi dif-
fers from S. pusillus in its higher, and mostly
nonoverlapping, meristic features (anal-fin rays 74—
81 vs. 71-75in 8. pusillus; dorsal-fin rays 8995 vs.
83-88; total vertebrae 5052 vs. 4749 in S. pusillus).
Furthermore, many S. ginsburgi usually have a dark

brown stripe basally along the dorsal and anal fins,
whereas S. pusillus usually lacks such stripes, in-
stead having its fins usually yellowish with only a
diffuse speckling of pigment along the fin rays.

Some meristic features and ocular-side coloration
of S. ginsburgi are also reminiscent of those found in
S. piger, which occurs throughout the Gulf of Mexico
and Caribbean Sea but thus far is unknown from
waters off southern Brazil. Symphurus ginsburgi
differs from 8. piger in its higher, and mostly
nonoverlapping, fin-ray and total vertebral counts
(88 or fewer dorsal-fin rays, 74 or fewer anal-fin rays,
and 49 or fewer total vertebrae in S. piger), in its
much higher longitudinal scale count (87—94 scales
in 8. ginsburgi vs. 62-75 in S. piger), in lacking a
fifth hypural (present in S. piger), in having the isth-
mus and inner opercular linings unpigmented, and
in having a stripe along basal margins of dorsal and
anal fins (lightly pigmented isthmus and inner oper-
cular linings and uniformly pigmented fins without
basal stripe in S. piger).
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Figure 26
Symphurus pelicanus Ginsburg, TCWC 6248.2, 58.3 mm SL, Mexico 25°09'N, 97°03'W.

Symphurus pelicanus Ginsburg, 1951
(Figs. 6D, 26-27; Tables 1-10, 18)
Longtail tonguefish

Aphoristia diomedeana (not of Goode and Bean, 1885)
(in part). Goode and Bean, 1896:460 (specimen of
S. pelicanus included in account of A. diomedeana).

Symphurus pelicanus Ginsburg, 1951:193 (original
description with photograph). Hildebrand, 1954:297
(western Gulf of Mexico). Topp and Hoff, 1972:108
(geographical distribution). Munroe, 1992:368, 377
(ID pattern; geographic, bathymetric distribu-
tions). Cervigon et al., 1998:306 (Venezuela).

Diagnosis Symphurus pelicanus is distinguished
from all congeners by the combination of predomi-
nant 1-3-2 ID pattern; 12 caudal-fin rays; 4 hypurals;
77-85 dorsal-fin rays; 64-70 anal-fin rays; 43-46
total vertebrae; 9 abdominal vertebrae; 62—70 scales
in longitudinal series; absence of pupillary opercu-
lum; black peritoneum; teeth along entire margin of
ocular-side jaws; absence of fleshy ridge on ocular-
side lower jaw; absence of membrane ostia; ocular
surface pigmentation uniformly light to medium
brown, sometimes with faint crossbands, but with-
out caudal blotch; blind side with pattern of pepper-
dots (Fig. 5B, number 9); dorsal, anal, and caudal
fins without spots or blotches.

Description A dwarf species attaining maximum
length of ca. 70 mm SL. ID pattern usually 1-3-2 (56/

60 specimens), rarely 1-2-3 or 1-3-3 (Table 2). Cau-
dal-fin rays 12 (50/56), less frequently 11, rarely 10
or 13 (Table 3). Dorsal-fin rays 77-85, usually 7883
(Table 4). Anal-fin rays 64—70 (Table 5). Total verte-
brae 43-46, usually 4546 (52/60) (Table 6). Hypurals
4 (60/60). Scales somewhat deciduous, most speci-
mens usually missing most or all scales. Longitudi-
nal scale rows 62—-70 (Table 7). Scale rows on head
posterior to lower orbit 14-17 (Table 8). Transverse
scales 24-29 (Table 9).

Proportions of morphometric features presented in
Table 18. Body moderately slender, maximum depth
almost at midpoint of standard length, or occasion-
ally slightly anterior to midpoint of body; body with
gradual taper posterior to midpoint. Preanal length
shorter than body depth. Head long and moderately
wide, shorter than body depth. Head length usually
equal with, or less frequently slightly smaller than,
head width (HW:HL 0.84-1.15, x=1.01). Lower head
lobe width less than postorbital length; slightly nar-
rower than upper head lobe. Lower opercular lobe of
ocular side usually slightly wider than upper lobe.
Snout moderately long and pointed; covered with
small ctenoid scales. Dermal papillae well developed
on both sides of snout, but less dense on snout on
blind side. Anterior nostril on ocular side short, when
extended posteriorly, usually not reaching anterior
margin of lower eye. Jaws moderately long; maxilla
extending posteriorly to vertical through midpoint
of lower eye. Ocular-side lower jaw without fleshy
ridge. Teeth well developed on blind-side jaws. Teeth
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Table 18
Morphometrics for holotype (USNM 155234) and 18 addi-
tional specimens of Symphurus pelicanus. {Abbreviations
defined in methods section: SL is expressed in mm; char-
acters 2 to 14 are expressed in thousandths of SL: 15 to 21
in thousandths of HL; n = no. of specimens measured.)
Character Holotype n Range Mean SD
1. SL 50.2 19 27.2692 534 10.62
2. BD 285 19 235-315 290.6 19.56
3. PDL T 62 19 55-83 67.7 7.59
4. PAL 241 19 219-267 2460 11.95
5. DBL 938 19 917-945 932.3 7.59
6. ABL 759 19 518-812 742.7 58.52
7. PL 64 17 45-78 65.6 8.60
8. PA 40 19 40-72 51.1 9.29
9. CFL 167 17 128-185 1514 17.03
10. HL. 215 19 211-254 230.6 10.99
11. HW 225 19 210259 233.7 13.16
12. POL 147 19 144-170 155.7 7.24
13. UHL 145 19 109-156 134.3 15.17
14. LHL: 100 19 100-136 119.6 9.16
15. POL 685 19 632-714 6752 18.00
16. SNL 139 19 136-226 177.1 21.35
17. UJL 213 19 193-250 219.6 16.67
18. ED 93 19 93-158 1252 13.70
19.CD 167 19 167244 196.0 21.81
20. OPLL 232 19 214-299 2506 22.84
21. OPUL 222 19 191-344 269.6 33.95

on ocular-side jaws very small. Lower jaw with teeth
along nearly entire marginal length of dentary; ocu-
lar-side premaxilla with teeth usually along margin
of anterior three-fourths of jaw, occasionally with row
of slender teeth along complete margin of premax-
illa. Chin depth slightly larger than snout length.
Lower eye relatively large; eyes usually equal in posi-
tion. Anterior and medial surfaces of eyes partially cov-
ered with 34 rows of small ctenoid scales; 1-3 small
ctenoid scales in narrow interorbital region. Pupillary
operculum absent. Dorsal-fin origin posterior to verti-
cal through midpoint of upper eye; usually only reach-
ing vertical through posterior margin of upper eye, oc-
casionally not reaching as far anteriorly; predorsal
length long. Scales absent on blind sides of dorsal- and
anal-fin rays. Pelvic fin long; longest pelvic-fin ray, when
extended posteriorly, usually reaching base of first, oc-
casionally second, anal-fin ray. Posteriormost pelvic-
fin ray connected to body by delicate membrane termi-
nating immediately anterior to anus, or occasionally
extending posteriorly nearly to anal-fin origin (mem-
brane torn in most specimens). Caudal fin long. Scales
large, strongly ctenoid on both sides of body.

Pigmentation (Fig. 26) Coloration similar for both
sexes. Ocular surface usually uniformly light brown

to yellowish and without prominent crossbands. Some
specimens with irregular, very lightly shaded areas
on ocular surface. Older specimens mostly faded, al-
most whitish in color, with fins light yellowish.
Crossbands, when present, faintly pigmented and
barely perceptible. Ocular-side outer opercle usually
with similar pigmentation as background color on
body; occasional specimens with dark pigment spot
at dorsal margin of opercular opening, or with dif-
fuse pattern of dark pigment on ventral region of
ocular-side operculum. Inner linings of both opercles
and isthmus on both sides of body speckled with
melanophores in some specimens; other usually older,
faded specimens lacking such pigment. Ocular-side
lips usually speckled, but without well-developed
pigment band. Blind side off-white and thickly
sprinkled with very small pepper-dots over entire
surface from about angle of jaws to caudal region in
heavily pigmented individuals (Fig. 6B, number 9);
some older specimens with pepper-dots finer, more
sparsely distributed, and often difficult to discern
without magnification. Speckling of pepper-dots usu-
ally heaviest on regions of blind side overlying dorsal-
and anal-fin pterygiophores. Peritoneum black, visible
through abdominal wall on both sides.

Dorsal, anal, and caudal fins with basal one-third
of fin rays light brown or yellowish, not pigmented
differently from general body coloration; distal two-
thirds of dorsal- and anal-fin rays hyaline or light
yellow. Specimens without scales with series of in-
ternal, dark black, spots at bases of anterior 10-20
dorsal-fin rays. Some specimens with dense concen-
tration of melanophores forming irregular, poorly
defined spot at scaly portion of caudal-fin base. Cau-
dal fin usually yellowish or hyaline over entire length.

Size and sexual maturity (Fig. 6D) Symphurus
pelicanus is a dwarf species attaining maximum
lengths of about 70 mm. Most specimens were 31-60
mm. Males and females attain similar sizes. The larg-
est specimen examined was a male 69.2 mm; the larg-
est female measured 65.4 mm. Only five fish larger
than 60 mm were found. Of 63 specimens for which
size-related life history information was available,
there were 29 males (34.6-69.2 mm), 33 females
(36.7-65.4 mm), and one juvenile (27.2 mm) of inde-
terminate sex. Based on reproductive stages of fe-
males, sexual maturity occurs at sizes of 37-40 mm.
There were 28 mature females 37.2-65.4 mm. The
smallest females with elongate ovaries were 37.2—
40.9 mm, and all but three females larger than 40.0
mm were mature with either elongate or gravid ova-
ries. Five immature females, all with ovaries under-
going posterior elongation, but without developing
ova evident, were 36.7-51.6 mm.
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Geographic distribution (Fig. 27) On the continen-
tal shelf from the Straits of Florida in the eastern
Gulf of Mexico (based on a single capture) but most
common west and south of the Mississippi Delta re-
gion on the inner continental shelf to Guyana (the
easternmost capture at 58°53'W). There was also an
unusual capture (UMML 1328), perhaps an expatri-
ated individual, of an adult taken on the surface in
the Sargasso Sea (29°55'N, 70°20'W).

Throughout its range, S. pelicanus occurs prima-
rily on silt and soft mud substrates in neritic wa-
ters, including the continental shelf off the Missis-
sippi Delta, west through the Gulf of Mexico to north-
ern Mexico, exclusive of live-bottom areas off the
Yucatan Peninsula (Hildebrand, 1954), and south
through Caribbean regions of Central and South
America to Guyana. Thus far, S. pelicanus is un-
known from areas in the eastern and far southwest-
ern Gulf of Mexico, the Antilles, or from Caribbean
locations with narrow continental shelves, or exten-
sive reef development and live-bottom habitats.

Bathymetric distribution Symphurus pelicanus
inhabits moderate depths (24—133 m) on the inner
continental shelf (Table 10). Of 64 specimens with
depth information, the majority (49/64, 75%) were
collected between 31 and 70 m. The shallowest re-

corded bottom capture was a solitary specimen (54.3
mm; UMML 34371) at 24 m. An unusual capture of
a 44.1-mm individual (UMML 1328) was at the sur-
face in the Sargasso Sea (29°55'N, 70°20'W). Only
13 specimens were collected deeper than 80 m, with
the deepest of three specimens (UMML 30181) taken
at 133 m. The depth range of S. pelicanus encom-
passes those of S. parvus, S. diomedeanus, and 8.
tessellatus and some collections made off Panama and
Colombia included all four species.

Ecology Little is known of the ecology of this di-
minutive flatfish.

Comparisons Among Atlantic species of tongue-
fishes, S. pelicanus is most similar in meristic fea-
tures to the western Atlantic S. piger and eastern
Atlantic S. nigrescens. Symphurus pelicanus differs
substantially from these in having black pepper-dots
(Fig. 5B) on the blind side of the body (absent in the
others), and it also has lower meristic features (dor-
sal-fin rays 77-85 vs. 80—88, usually 83-88 in S.
piger, and 82-92 in S. nigrescens; anal-fin rays 64—
70 vs. 68—74 in 8. piger, and 69-79 in S. nigrescens;
total vertebrae 43—46 vs. 45-49, usually 4749 in S.
piger, and 47-51 in S. nigrescens). Symphurus
pelicanus can be distinguished further from S. piger

Figure 27

Geographic distribution of Symphurus pelicanus based on material examined (dis-
cussion of geographic distribution appears in species account).
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by having one less hypural (4 vs. 5 in S. piger) and by
its much smaller size (70 vs. 140 mm for S. piger).
From S. nigrescens, S. pelicanus is further differen-
tiated in having uniformly pigmented dorsal and anal
fins without darkly pigmented blotches (vs. dorsal
and anal fins with pigmented blotches in many S.
nigrescens).

Among other Atlantic species with a 1-3-2 ID pat-
tern, 12 caudal-fin rays, and a black peritoneum, S.
pelicanus, in its relatively small size, is somewhat
similar to S. pusillus. Although dorsal-fin ray counts
for S. pusillus partially overlap with those observed
for S. pelicanus, these species differ in their
nonoverlapping counts of anal-fin rays (64—70 vs. 71—
75 in S. pusillus), S. pusillus also lacks the pepper-
dot pattern on the blind side of the body characteris-
tic of S. pelicanus, which has fewer longitudinal scales
(62-70 vs. 77-87 in S. pusillus) and fewer total verte-
brae (43—46 vs. 4749 in 8. pusillus). The isthmus and
inner opercular linings in S. pusillus are unpigmented
(vs. speckled with melanophores in S. pelicanus).

The pattern of pepper-dots on the blind side of the
body in S. pelicanus is reminiscent of that found in
some specimens of S. arawak. However, S. pelicanus
is easily recognized from 8. arawak by its black peri-
toneum (vs. unpigmented in S. arawak), relatively
uniform ocular-side coloration (some S. arawak have
darkened caudal blotch), and differences in meristic
features (see Tables 4-9). Salient differences between
these species are discussed in more detail in the
“Comparisons” section of the account for S. arawak.

Meristic features, adult sizes, and depth of occur-
rence of S. pelicanus overlap completely with those

of 8. parvus and there are also partial overlaps with
some meristic features for S. ommaspilus. The most
obvious distinctions between S. pelicanus and these
other species occur in their pigmentation patterns,
namely peritoneum color (black in S. pelicanus vs.
unpigmented in these others), absence of a pepper-
dot pattern of pigment spots on the blind surface of
S. parvus and S. ommaspilus (present in S. pelicanus),
and the absence in S. pelicanus of a blotch on the
ocular-side caudal region of the body (well-developed
in 8. parvus) or absence of spots on the dorsal and
anal fins (present in S. ommaspilus). Symphurus
pelicanus is also distinguished from both species by
its caudal-fin ray count (12 vs. 10 in S. parvus and S.
ommaspilus), in lacking a pupillary operculum and
membrane ostia (both well developed in S. parvus
and S. ommaspilus), and by differences in ID pat-
tern (1-3-2 vs. 1-4-2 in S. ommaspilus, and 1-4-2 or
1-5-2 in S. parvus). Symphurus pelicanus also has a
longer caudal fin and more slender body than these
other species.

Of all species in the genus, S. pelicanus is most
similar to the eastern Pacific S. gorgonae. Both have
12 caudal-fin rays, a black peritoneum, and pepper-
dots on the blind side of the body. However, S.
pelicanus differs from S. gorgonae primarily in its
modally lower counts (dorsal-fin rays 77-85, usually
78-83 vs. 80—89, usually 82-88; anal-fin rays 64-70
vs. 63—74, usually 68-74 in S. gorgonae; and total
vertebrae 43-46, usually 45—46 vs. 46-49, usually
46-48 in S. gorgonae). All other eastern Pacific
Symphurus have fin-ray and vertebral counts exceed-
ing those of S. pelicanus.
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Figure 28
Symphurus pusillus (Goode and Bean), USA 4822, 38.5 mm SL, Gulf of Mexico 26°25'N, 84°15'W.

. ey C Lt

Symphurus pusillus (Goode and Bean, 1885)
(Figs. 6C, 28-31; Tables 1-10, 19)
Northern tonguefish

Aphoristia pusilla Goode and Bean, 1885:590 (origi-
nal description; off Long Island, New York). Goode
and Bean, 1896:461 (based on preceding speci-
mens; redescription, figure).

Symphurus pusillus. Jordan and Goss, 1889:325
(suggested synonymy with S. plagiusa). Jordan
and Evermann, 1898:2710 (after Goode and Bean)
(redescription, counts). Evermann and Marsh,
1900:332 (in key). Chabanaud, 1939:26 (western
Atlantic, Gulf Stream). Ginsburg, 1951:197 (rede-
scription, comparison of type series). Fowler,
1952:143 (New Jersey, offshore records). Topp and
Hoff, 1972:108 (geographical distribution).
Munroe, 1992:368, 377 (ID pattern; geographic,
bathymetric distributions).

Misidentifications Baughman, 1950:138 (near Cor-
pus Christi, Texas; specimen actually S. plagiusa).
Longley and Hildebrand, 1941:50 (Tortugas, Florida;
specimen actually S. piger). Kyle, 1913:145 (figure,
brief description of symmetrical larval form; more
probably S. ommaspilus, S. minor, or S. parvus).

Diagnosis Symphurus pusillus differs from all con-
geners by the combination of predominant 1-3-2 ID
pattern; 12 caudal-fin rays; 4 hypurals; 83-88 dor-
sal-fin rays; 71-75 anal-fin rays; 47—49 total verte-
brae; 9 abdominal vertebrae; 77-87 scales in longi-

tudinal series; black peritoneum; absence of pupil-
lary operculum; teeth along entire margin of ocular-
side jaws; ocular-side lower jaw without fleshy ridge;
absence of scales on blind sides of dorsal- and anal-
fin rays; absence of membrane ostia; relatively long
(11.5-15.4% SL) caudal fin; ocular-surface pigmen-
tation of crossbanding without caudal blotch; no pep-
per-dot pigmentation on blind side of body; dorsal,
anal, and caudal fins without spots.

Description A dwarf species attaining maximum
lengths of only about 77 mm SL. ID pattern usually
1-3-2 (22/25 specimens), less frequently 1-2-3 or 1-3-3
(Table 2). Caudal-fin rays 12 (Table 3). Dorsal-fin rays
8388 (Table 4). Anal-fin rays 71-75 (Table 5). Total
vertebrae 47-49, usually 48—49 (22/26) (Table 6).
Hypurals 4 (26/26). (Most specimens lacking scales
with scale pockets often damaged. Therefore, scale
counts, with exception of head scale rows, can only
be estimated.) Longitudinal scale rows 77-87 (Table
7). Scale rows on head posterior to lower orbit 17-19
(Table 8). Transverse scales 33—34 (based only on 2/
19 specimens).

Proportions of morphometric features presented in
Table 19. Body moderately deep, maximum depth in
anterior one-third of body; body tapering moderately
posterior to midpoint. Preanal length smaller than
body depth. Head relatively long and wide; narrower
than body depth. Head nearly as long as wide
(HW:HL 0.98-1.19, x=1.0). Lower head lobe width
less than postorbital length; narrower than upper
head lobe. Lower opercular lobe on ocular side con-
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Table 19
Morphometrics for lectotype (USNM 28778) and 19 addi-
tional specimens of Symphurus pusillus. {Abbreviations
defined in methods section; SL is expressed in mm; char-
acters 2 to 14 are expressed in thousandths of SL; 15 to 21
in thousandths of HL; n = no. of specimens measured.)

Character Lectotype n Range Mean SD
1.SL 54.5 20 35.2-68.9 51.8 9.86
2.BD 279 17  257-317 280.0 15.12
3. PDL 55 17 47-86 58.6 10.56
4. PAL 220 17  212-278 240.1 16.90
5. DBL 945 17 914-953 9414 10.56
6. ABL 756 17  707-778 17418 19.29
7.PL — 11 55-79 70.2 6.68
8.PA 46 17 44-93 659 14.58
9. CFL — 11 115154 1294 11.31

10. HL 209 20 206254 2259 15.86

11. HW 218 17  213-262 2326 15.71

12. POL 141 17  128-158 1434 7.89

13. UHL 138 17 110-171 1446 17.29

14. LHL 94 17 77-144 1048 17.11

15. POL 670 17 604696 648.2 25.24

16. SNL 191 17  156-238 202.3 22.37

17. UJL 226 17 189244 2221 14.11

18. ED 134 20 103-156 1312 16.22

19.CD 270 17 168-273 2128 31.55

20. OPLL 261 17 234375 275.3 36.68

21. OPUL 200 17  153-268 201.5 34.65

siderably wider than upper opercular lobe. Snout
short and somewhat pointed; covered with small
ctenoid scales. Dermal papillae well developed on
blind-side snout. Anterior nostril on ocular side short,
usually not reaching anterior margin of lower eye
when extended posteriorly. Jaws moderately long;
maxilla extending posteriorly to vertical through
anterior margin of pupil of lower eye, or less fre-
quently nearly reaching vertical through midpoint
of lower eye. Ocular-side lower jaw without fleshy
ridge. Dentition well developed on blind-side jaws.
Teeth on ocular-side lower jaw in single row over full
length of margin of dentary. Teeth usually present
only on anterior three-fourths of margin of ocular-side
premaxilla; occasionally teeth along full length of
premaxilla. Chin depth slightly larger than snout
length. Lower eye moderately large; eyes usually
equal in position. Anterior and medial surfaces of eyes
partially covered with 3-4 rows of small scales; 1-3
small scales in narrow interorbital region. Pupillary
operculum absent. Dorsal-fin origin usually equal
with point between verticals through midpoint and
anterior margin of upper eye. Scales absent on blind
sides of dorsal- and anal-fin rays. Pelvic-fin long;
longest pelvic-fin ray, when extended posteriorly,
reaching base of first anal-fin ray in approximately

one-half of specimens examined. Posteriormost pel-
vie-fin ray connected to body by delicate membrane
terminating immediately anterior to anus, or occa-
sionally extending posteriorly nearly to anal-fin ori-
gin (membrane torn in most specimens). Caudal fin
long. Scales small, ctenoid on both sides of body.

Pigmentation (Fig. 28) Most specimens examined
were faded and had little evidence of any pigmenta-
tion. Ginsburg (1951) described coloration of three
syntypes as: “The three specimens examined mostly
faded, rather light brownish, with traces of cross-
bands in two specimens, fins yellowish.” The follow-
ing color description is based primarily on three speci-
mens collected most recently, augmented whenever
possible with observations from other specimens.

Body coloration similar for both sexes. Ocular sur-
face yellowish, with 2—6 (usually only 3—4 obvious),
light brown crossbands more or less continuous
across body. Crossbands relatively narrow, usually
only 3-6 scale rows wide, beginning at opercular
opening and continuing to base of caudal fin.
Anteriormost band crossing opercular opening; sec-
ond crossband on posterior margin of body cavity.
Third crossband at body midpoint usually the most
prominent, nearly always complete and continued
onto dorsal and anal fins. Fourth, fifth, and sixth
crossbands posterior to body midpoint, not as well
developed across midregion of body as others. Head
region dorsad and anteriad to eyes with obvious
melanophores in dermis arranged in V-shape pat-
tern extending from body margin to about level of
upper eye. Specimens lacking scales with single se-
ries of dark black melanophores deep within dermis
showing through skin at bases of anteriormost 10—
20 dorsal-fin rays. Ocular-side outer opercle with
same background pigmentation as body. Inner lin-
ings of both opercles and isthmus on both sides of
body unpigmented. Ocular-side upper lip occasion-
ally lightly spotted, but usually without well-devel-
oped pigmented band (only one specimen had both
ocular-side lips with a faint pigment band). Blind side
uniformly off-white or yellowish, except specimens
lacking scales with median series of prominent, dark
black melanophores in dermis along anterior
two-thirds of axis of vertebral column, visible through
skin on both sides of body (Fig. 5B, number 9). Peri-
toneum black, visible through abdominal wall on both
sides.

Dorsal and anal fins with somewhat diffuse brown
pigment on basal one-half of fin rays, most apparent
in caudal region of body. Specimens with well-devel-
oped body crossbands usually with small, lightly pig-
mented blotches on dorsal and anal fins correspond-
ing to crossbands. Distal portions of fin rays without
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pigment in older specimens; somewhat yellowish in
recently captured specimens. Four specimens (UF
29778, USA 4822, VIMS 5573) with small, darkly
pigmented, almost spherical spot on scaly portion at
caudal-fin base; distal portion of caudal fin usually
unpigmented, or somewhat yellowish in more re-
cently collected specimens.

Size and sexual maturity (Fig. 6C) Symphurus
pusillus is a dwarf species. The largest specimen, a
76.9 mm female, is only slightly larger than the larg-
est male (62.7 mm). Most specimens ranged between
38 and 55 mm. Of 20 specimens examined for size-
related life history information, nine were males
(35.2—62.7 mm), 11 females (40.0-76.9 mm), and one
of indeterminate sex was immature (38.6 mm). Based
upon reproductive stages of females, sexual matu-
rity occurs at ca. 40 mm. Nine females were mature.
Gravid females ranged in size from 40.0 to 76.9 mm.
Other females, 41.6-58.4 mm, although not gravid,
were mature with elongate ovaries containing rip-
ening ova. Two females measuring 40.0 and 48.2 mm
were immature with ovaries undergoing elongation.

Geographic distribution {Fig. 29) In the western
North Atlantic on the continental shelf along the east
coast of the United States from off Long Island, New
York (40°N), southward to Florida, and extending into
the eastern Gulf of Mexico westward to the region of
DeSoto Submarine Canyon (29°N, 88°50'W). Most
specimens were collected on the continental shelf
between Cape Hatteras and southern Florida. This
species has been irregularly collected and is poorly
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Figure 29
Geographic distribution of Symphurus pusillus based on mate-
rial examined (discussion of geographic distribution appears in
species account).

represented in collections. Most samples consist of
solitary individuals, undoubtedly reflecting difficul-
ties in collecting this small species at the relatively
great depths it inhabits.

Baughman (1950:138) reported two specimens
purportedly of this species from the western Gulf of
Mexico near Corpus Christi, Texas. However, these
specimens (USNM 93584 and not USNM 93854 as
listed in Baughman’s paper) are actually S. plagiusa.

Bathymetric distribution Symphurus pusillus in-
habits mud substrates in moderate depths (102—
233 m) on the continental shelf (Table 10). Most of
21 specimens with depth of capture information were
collected at 115-233 m. Only two specimens (USNM
153099) occurred shallower than 110 m (at 102 m).

Remarks Goode and Bean (1885b:590) based their
description of Aphoristia pusilla on three specimens
collected from off Long Island, New York. Of the three
syntypes, one female (USNM 28778) in the best over-
all condition is designated as the lectotype. The other
two syntypes in USNM 28730 and USNM 325958
(formerly 28778, in part) now become paralectotypes.
The lectotype (54.5 mm) was collected in 139 m at
40°01'N, 69°56'W on 4 Aug 1881. It has a 1-3-2 ID
pattern, 12 caudal-fin rays, 87 dorsal- and 73 anal-
fin rays, 48 total vertebrae, and ca. 83 scales in lon-
gitudinal series.

Comparisons In some meristic and other features,
S. pusillus resembles two deep-water species, the
western Atlantic S. piger and the eastern Atlantic S.
nigrescens. Fin-ray counts of S. pusillus overlap al-
most completely those of S. piger. However, this spe-
cies differs from S. piger in having more longitudi-
nal scales (77-87 vs. 62-75 in S. piger), an unpig-
mented isthmus and unpigmented inner opercular
linings (both structures lightly pigmented in S. piger),
in four hypurals (vs. 5 in S. piger), in its different
morphometrics (Fig. 30, A-B), and S. pusillus is a
much smaller species (see Figs. 6C and 8D), attain-
ing maximum lengths of only about 77 mm, whereas,
S. piger reaches lengths nearly double that size (ca.
130 mm).

Symphurus pusillus and the eastern Atlantic S.
nigrescens are possibly a closely related species pair
with distributions on the continental shelf on either
side of the Atlantic. Although only slight differences
in meristic features are noted between 8. pusillus
and 8. nigrescens, these species are distinct in that
S. pusillus has a longer caudal fin (11.5-15.4% SL
vs. 7.6-12.2% SL in 8. nigrescens; Fig. 31), and the
dorsal and anal fins in 8. pusillus are pigmented
basally, but not distally, and these fins usually lack
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Figure 30
Comparisons of selected morphometric features for
Symphurus pusillus and S. piger. (A) Body depth (thou-
sandths of standard length) versus standard length (mm).
(B) Head width (thousandths of standard length) versus
standard length (mm).

darkly pigmented blotches (if blotches are present,
they are small and only lightly pigmented) or lack
any noticeably dark pigment streaks on the fin rays.
In contrast, S. nigrescens usually has quite colorful
dorsal and anal fins featuring a series of alternating
dark blotches and unpigmented areas entirely
throughout these fins, or if pigmented blotches are
not present, then the individual fin rays throughout
the entire dorsal and anal fins are streaked with dark
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Figure 31
Comparison of caudal-fin length (expressed in percent stan-
dard length) versus standard length for Symphurus pusillus
(western Atlantic) and S. nigrescens (eastern Atlantic).

pigment over their entire lengths. Symphurus pusillus
is also a smaller species reaching maximum sizes of
only ca. 77 mm and maturing at sizes as small as 45
mm, whereas, S. nigrescens attains larger sizes (to 117
mm and not reaching maturity until 70 mm or larger).

Symphurus pusillus has some morphological fea-
tures similar to those observed in the western At-
lantic S. pelicanus and S. rhytisma. Differences be-
tween these species are substantial and discussed
in the “Comparisons” sections in accounts for S.
rhytisma and S. pusillus.

Some meristic features and ocular-side coloration
of 8. pusillus are similar to those found in S.
billykrietei, S. ginsburgi, and S. stigmosus. In fact,
throughout its range S. pusillus co-occurs with, but
is not usually syntopic with, S. billykrietei (only one
lot in VIMS collection (1905) taken at 40°N and
233 m, and coincidentally, the deepest known cap-
ture for S. pusillus, contained both species) and S.
stigmosus. Symphurus pusillus differs from all three
species in its generally lower, mostly nonoverlapping,
meristic features (dorsal-fin rays 83-88 vs. 87-95,
anal-fin rays 71-75 vs. 74-84, and total vertebrae
47-49 vs. 50-53 in the others). Other differences be-
tween S. pusillus and these species are discussed in
the “Comparisons” sections for S. ginsburgi, S.
billykrietei, and S. stigmosus, respectively.
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Figure 32
Symphurus marginatus (Goode and Bean), USNM 236609, 115 mm SL, Florida 29°39'N, 80°11'W.

Symphurus marginatus (Goode and Bean,
1886)

(Figs. 8C, 32-33; Tables 1-10, 20)
Margined tonguefish

Aphoristia marginata Goode and Bean, 1886:154 (in
part); (original description; Gulf of Mexico, off
Mississippi; nontype specimen from Fish Hawk
Station 1154 belongs to S. nebulosus). Goode and
Bean, 1896:459 (in part); (redescription with fig-
ure; based on Goode and Bean, 1886).

Symphurus marginatus. Jordan and Goss, 1889:323
(after Goode and Bean). Jordan and Evermann,
1898:2706 (after Goode and Bean). Evermann and
Marsh, 1900:332 (in key). Chabanaud, 1939:26
(American Atlantic). Ginsburg, 1951:198 (counts,
measurements, distribution, in key). Fowler,
1952:143 (New Jersey, offshore record based on
Goode and Bean). Bright, 1968:58 (four specimens,
central Gulf of Mexico; 585732 m). Topp and Hoff,
1972:107 (geographical distribution). Potts and
Ramsey, 1987:88 (Gulf of Mexico; color description;
333-832 m). Séret and Andreata, 1992:94 (one
specimen; southern Brazil; 600 m). Munroe,
1992:368, 377 (ID pattern; geographic, bathymet-
ric distributions).

Symphurus diomedianus (not of Goode and Bean,
1885). Longley and Hildebrand, 1941:49 (Tortugas,
Florida).

Symphurus plagusia (not of Schneider, in Bloch and
Schneider, 1801). Séret and Andreata, 1992:94
(southern Brazil; five specimens; 640 m).

Diagnosis Symphurus marginatus is a deepwater
species that can be distinguished from all congeners
by the following combination of characters: predomi-
nant 1-3-2 ID pattern; 12 caudal-fin rays; 4, or less
frequently, 5 hypurals; 93-104 dorsal-fin rays; 80—
89 anal-fin rays; 51-56 total vertebrae; 86—99 scales
in longitudinal series; absence of pupillary opercu-
lum; black peritoneum; teeth along entire margin of
ocular-side jaws; absence of fleshy ridge on ocular-
side lower jaw; absence of scales on blind sides of
dorsal- and anal-fin rays; elongate, somewhat slen-
der body of nearly uniform depth along anterior two-
thirds; ocular surface pigmentation featuring dark
brown caudal blotch; posterior one-third of dorsal and
anal fins with large caudal blotch, but without spots;
and caudal fin without spots or blotches.

Description A medium-size species attaining a
maximum length of ca. 146 mm SL. ID pattern usu-
ally 1-3-2 (77/98 specimens), less frequently 1-3-3 (11/
98) and 1-2-3, rarely 1-2-2 (Table 2). Caudal-fin rays
12 (97/101), rarely 11 or 13 (Table 3). Dorsal-fin rays
93-104, usually 95-101 (Table 4). Anal-fin rays 80—
89 (Table 5). Total vertebrae 51-56, usually 52-54
(92/97) (Table 6). Hypurals 4 (41/57 specimens), less
frequently 5 (16/57 specimens). Longitudinal scale
rows 86-99, usually 88-96 (Table 7). Scale rows on
head posterior to lower orbit 16-19, usually 17-18
(Table 8). Transverse scales 3037 (Table 9).
Proportions of morphometric features presented in
Table 20. Body relatively elongate, of nearly uniform
width along anterior two-thirds, with gradual taper
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Table 20
Morphometrics for holotype (MCZ 27967) and 29 additional
specimens of Symphurus marginatus. (Abbreviations de-
fined in methods section; SL is expressed in mm; charac-
ters 2 to 14 are expressed in thousandths of SL; 15 to 21 in
thousandths of HL; n = no. of specimens measured.)
Character Holotype n Range Mean SD
1. SL 90.1 30 56.9-146.1 106.5 18.08
2. BD 218 30 200-315 250.3 27.14
3. PDL 58 30 44-81 56.0 7.33
4. PAL 203 30 182-256 219.1 17.40
5. DBL 942 30 919-956 944.0 7.34
6. ABL 741 30 616-846 768.2 34.22
7.PL — 24 42-74 58.0 8.24
8. PA 50 30 27-74 52.9 11.50
9. CFL —_ 25 80-125 1059 11.46
10. HL. 192 30 127-221 182.1 15.56
11.HW 196 30 147-227 191.2 16.74
12. POL 119 30 99-144 1120 8.88
13. UHL 90 30 90-133 110.3 11.86
14. LHL 115 30 84-129 97.1 11.08
15. POL 618 30 571-802 617.0 41.52
16. SNL 185 30 168-331 207.2 3191
17. UJL 231 30 180-331 213.6 25.77
18. ED 150 30 125-248 148.6 22.98
19.CD 144 30 144256 197.4 30.83
20. OPLL 300 30 208-372 2904 36.30
21. OPUL 156 30 144-331 218.9 38.03

posteriorly beyond this point. Body depth increasing
with size, juveniles with narrower body, usually pro-
portionately less than 280 SL; adults with body depth
ranging from 280-315 SL. Preanal length slightly
shorter than body depth. Head moderately long and
relatively narrow, slightly shorter than body depth.
Head usually just slightly wider than long (HW:HL
0.84-1.25, x=1.05). Lower head lobe narrow, slightly
less than postorbital length; slightly narrower than
upper head lobe. Lower opercular lobe of ocular side
considerably wider than upper lobe. Snout short,
somewhat pointed; covered with small ctenoid scales.
Poorly developed dermal papillae occasionally
present on blind-side snout. Anterior nostril on ocu-
lar side long, when depressed posteriorly, usually
falling just short of anterior border of lower eye (about
two-thirds of specimens), or just reaching to ante-
rior border of lower eye in about one-third of speci-
mens. Jaws moderately long; maxilla extending pos-
teriorly to vertical through anterior margin of lower
eye. Ocular-side lower jaw without fleshy ridge. Teeth
well developed on blind-side jaws. Ocular-side
dentary with row of teeth along complete margin of
jaw; ocular-side premaxilla usually with single row
of teeth along anterior four-fifths of margin of jaw,
occasionally with complete tooth row. Chin depth
slightly smaller than snout length. Lower eye large;

eyes usually equal in position, with large and obvi-
ous lens. Anterior and medial surfaces of eyes par-
tially covered with 4-6 small ctenoid scales; 4-6 small
ctenoid scales in narrow interorbital region. Pupil-
lary operculum absent. Dorsal-fin origin usually
equal with vertical through midpoint of upper eye,
occasionally located more posteriorly, only reaching
vertical through posterior margin of upper eye. Scales
absent on blind sides of dorsal- and anal-fin rays.
Pelvic fin short; longest pelvic-fin ray, when extended
posteriorly, usually reaching base of first anal-fin ray.
Posteriormost pelvic-fin ray connected to body by
short delicate membrane terminating anterior to anus,
or occasionally reaching posteriorly to anal-fin origin
{membrane torn in most specimens). Caudal fin short.
Relatively small ctenoid scales on both sides of body.

Pigmentation (Fig. 32) Coloration similar for both
sexes. Ocular surface usually uniformly dark brown,
sometimes with yellowish tint, without crossbands.
The most consistent and obvious pigmentation in
preserved specimens are longitudinal black stripes
along bases of the dorsal and anal fins, and a dark
brown blotch, roughly circular in outline, usually
covering the entire ocular-side caudal region. Cau-
dal blotch usually extending over ca. 10 scale rows
and 13-14 posteriormost fin rays of dorsal and anal
fins; occasionally caudal blotch extended onto cau-
dal-fin base. Ocular-side outer opercle with back-
ground coloration of body. Inner linings of opercles
and isthmus on both sides of body usually unpig-
mented. Ocular-side upper lip with variably pig-
mented band; ocular-side lower lip occasionally spot-
ted, but without prominent pigment band. Small
patch of pigment of variable intensity occasionally
at base of anterior nostril. Blind side off-white, or
yellowish. Peritoneum black, usually visible through
abdominal wall on both sides. Anal pore white.

Basal one-half of dorsal- and anal-fin rays in ante-
rior two-thirds of body uniformly pigmented with
dark brown or black pigment forming longitudinal
stripe along fin-ray bases; distal one-half of those fin
rays unpigmented or only lightly pigmented with
diffuse melanophores. Caudal region of body, espe-
cially proximate to caudal blotch, with fin rays of dor-
sal and anal fins heavily pigmented. Caudal fin usu-
ally heavily pigmented on proximal one-half; distal
one-half with diffuse pattern of light melanophores
of similar coloration to anterior two-thirds of ocular-
side of body, or occasionally unpigmented.

Size and sexual maturity (Fig. 8C) Symphurus
marginatus is a medium-size tonguefish attaining
maximum lengths of about 146 mm. Most specimens
were much smaller; nearly one-half of 93 specimens
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examined for size-related life history in-
formation were 100-120 mm, whereas
another 22% were 80-100 mm. Females
attain somewhat larger sizes. The largest
S. marginatus examined in this study was
a female of 146.1 mm; the largest male
measured 130.5 mm. Specimens <80 mm
are generally rare in collections; only 10
in this size range were available for study.
Of specimens examined, 43 were males
(66.9-130.5 mm) and 51 females (58.7—
146.1 mm), with 49 females being mature
(79-146 mm). Sexual maturity in females
occurs at a relatively large size (ca. 79-90
mm). The smallest female with elongate
ovaries was 78.6 mm, and all but one fe-
male larger than 80 mm had elongate ova-
ries. Most females 85-105 mm, although
having elongate ovaries, lacked evident
mature ova. The smallest gravid female was
87.5 mm, but this size is apparently unusual,
because only three of 20 other females
smaller than 105 mm were gravid. Two fe-
males, 58.7 and 80.1 mm, were immature
with ovaries scarcely elongate.

Geographic distribution (Fig. 33) Prima-
rily in deepwater outer continental shelf
habitats from off New Jersey (39°55'N)
southward along the eastern United States,
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in eastern and central regions of the Gulf of
Mexico (to Louisiana, 91°18'W), off the Ba-
hamas, the Greater Antilles at Puerto
Rico, widespread throughout the southern
Caribbean Sea from Honduras to Venezu-
ela, and from Trinidad and Tobago to southeastern
Brazil (21°34'S) (Séret and Andreata, 1992). Although
S. marginatus has occasionally been collected as far
north as southern New Jersey (39°N) and Virginia
(36°N), the majority of specimens were taken farther
south, primarily off southern Florida, in eastern and
central regions of the Gulf of Mexico, and throughout
the southern Caribbean Sea. Southernmost records for
this species (Séret and Andreata, 1992) are for speci-
mens from off southeastern Brazil (ca. 21°S).

Bathymetric distribution This species usually in-
habits deepwater soft mud substrates on the outer
continental shelf and upper continental slope.
Symphurus marginatus has been collected at depths
of 37-750 m (Table 10), but its center of abundance
occurs between 320 and 550 m, where the majority
of specimens (88/108 or 81%) were collected. Of 108
specimens with available depth information, only
nine were collected at depths shallower than 300 m.

Figure 33

Geographic distribution of Symphurus marginatus based on material exam-
ined (discussion of geographic distribution appears in species account).

Single specimens were collected at 37 m (UMML
17440, east coast of Florida), 66 m (UMML 35237,
Nicaragua), and 72 m (MCZ 58657, Nicaragua);
whereas three specimens (UMML 301086) collected
at 10-11°N off Costa Rica were taken at 45 m. Two
specimens were collected between 280 and 290 m
(UMML 35240; Colombia) and one (UMML 35231,
Florida) was taken at 293 m. Only 11 specimens were
taken deeper than 550 m. The two deepest captures
(three specimens at 713 m, USU 1371; and one speci-
men at 750 m, FMNH 47908) were taken off Brazil
and in the Gulf of Mexico, respectively. Potts and
Ramsey (1987) reported a depth range of 333-832 m
for this species in the Gulf of Mexico. Little is known
concerning life history of this species.

Remarks In the original description, Goode and
Bean (1886:154) mistakenly identified a specimen of
S. nebulosus as their new species, Aphoristia
marginata. This specimen, however, was not designated
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as part of the type series and therefore does not com-
promise the original concept of Aphoristia marginata.
Metzelaar’s reference (1919:134) to S. marginatus
from Saint Eustatius is based on a misidentified
specimen (ZMA 119.422) of S. ommaspilus.

Comparisons Symphurus marginatus has some-
what similar geographic and bathymetric distribu-
tions throughout the Caribbean Sea and Gulf of
Mexico as those reported for S. piger (see below), and
these are the only western Atlantic species with a
combination of a 1-3-2 ID pattern, black peritoneum,
and five hypurals (although five hypurals occur much
less frequently in S. marginatus—only 28% of 57
specimens of this species had this count vs. 99% of
136 specimens of S. piger). However, these distinctive
species are not usually collected syntopically and the
two species can be readily identified (compare Figs. 32
and 34). Symphurus marginatus lacks crossbands on
the ocular surface and has a prominent blotch on the
ocular-side caudal region, whereas S. piger usually has
prominent crossbands and lacks any blotch on the ocu-
lar-side caudal region. The isthmus and inner opercu-
lar linings of S. marginatus are unpigmented, whereas
those of S. piger are lightly sprinkled with melano-
phores, and basal margins of the dorsal and anal fins
in S. marginatus have a dark brown stripe that is ab-
sent in S. piger. Symphurus marginatus also differs
from S. piger by its much higher and nonoverlapping
meristic features (93—104 dorsal-fin rays vs. 80-88 in
S. piger; 80—89 anal-fin rays vs. 68—74; 86-99 scales in
a longitudinal series vs. 62-75; and 51-56 total verte-
brae vs. 4549 in S. piger). In addition, S. marginatus
has a more elongate body (BD 200-315, x=250) with a
relatively narrow head (147-227 SL, x =191) compared
with that of S. piger (wide body 244-350 SL, x =322
and wide head 242-313 SL, x=277).

The relatively elongate body of S. marginatus is
reminiscent of other Atlantic slender-bodied,
deepwater species, namely the western Atlantic S.
nebulosus, and 8. ligulatus and S. vanmelleae from
the eastern Atlantic. Symphurus marginatus is
readily distinguished from S. nebulosus and S.
ligulatus by its fewer caudal-fin rays (12 vs. 14 in
these others), from all three species by differences
in ID pattern (1-3-2-2-2 in 8. marginatus vs. 1-2-2-
2-2in S. nebulosus and S. ligulatus and 1-2-2-1-2 in
S. vanmelleae), and its generally lower meristic fea-
tures (93-104 dorsal-fin rays in S. marginatus vs.
105-113 in S. nebulosus, 101-108 in S. vanmelleae,
and 102-113 in S. ligulatus; 80-89 anal-fin rays in
S. marginatus vs. 91-98 in S. nebulosus, 86-93 in S.
vanmelleae, and 90-102 in S. ligulatus; 51-56 total
vertebrae in S. marginatus vs. 57-60in S. nebulosus,
55-59 in S. vanmelleae, and 56—61 in S. ligulatus;

86-99 scales in a longitudinal series in S. marginatus
vs. 120-135 in S. nebulosus, 107-124 in S. van-
melleae, and 115-135 in S. ligulatus). In addition,
all three species lack the dark brown ocular-side cau-
dal blotch present in S. marginatus. From S.
vanmelleae, S. marginatus differs further in having
only nine abdominal vertebrae (vs. 10 or 11).

Differences between S. marginatus and S.
billykrietei, S. ginsburgi, and S. stigmosus, three
other western Atlantic members of this species group,
are discussed in the “Comparisons” section of each
species account, respectively.

Symphurus marginatus is similar in some meris-
tic features to the western Atlantic, shallow-water
species, S. tessellatus, S. oculellus, and S. carib-
beanus, but is easily recognized from all three by its
black peritoneum (unpigmented in these other spe-
cies), well-developed dentition on ocular-side jaws (vs.
absent or reduced dentition on ocular-side jaws), and
differences in pigmentation patterns. The ocular sur-
face in S. marginatus is uniformly pigmented with a
single dark brown blotch in the caudal region, the isth-
mus and inner opercular linings are unpigmented, and
spots or blotches are lacking on the ocular-side opercle.
In contrast, the ocular surface of these other species
usually has well-developed crossbands, the ocular-side
isthmus and inner opercular linings are heavily pig-
mented, and all lack the dark brown caudal blotch char-
acteristic of S. marginatus. Both S. tessellatus and S.
oculellus also differ in having a dark blotch on the outer
surface of the ocular-side opercle. Symphurus margi-
natus has a different ID pattern (1-3-2) than that in
these others (1-4-3 ID pattern).

Approximately 28% (16/57) of the S. marginatus ex-
amined had five hypurals (the remainder had four).
Four other species in the genus, the western Atlantic
S. piger and eastern Pacific S. microlepis, S. diabolicus,
and S. oligomerus, also have the combination of a 1-3-
2 ID pattern, 12 caudal-fin rays, black peritoneum, and
five hypurals. Differences between S. marginatus and
S. piger were discussed above. Symphurus marginatus
is easily distinguished from the eastern Pacific species
because they lack the large dark brown blotch on the
ocular-side caudal region. From S. oligomerus, S.
marginatus differs further in having dorsal and anal
fins with a dark brown stripe along the basal margins
(vs. an alternating series of rectilinear pigmented
blotches and unpigmented regions on the dorsal and
anal fins and no basal stripe in S. oligomerus). Meris-
tic features of S. marginatus are distinctly lower than
those of S. microlepis and S. diabolicus (less than 105
dorsal-fin rays, 90 or fewer anal-fin rays, and 56 or
fewer vertebrae in S. marginatus vs. more than 105
dorsal-fin rays and 91 anal-fin rays, and more than 56
total vertebrae in these other species).
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Figure 34
Symphurus piger (Goode and Bean), USNM 159211, 106 mm SL, French Guiana 7°18'N, 53°32'W.

Symphurus piger (Goode and Bean, 1886)
(Figs. 8D, 30, 34-35; Tables 1-10, 21)
Deepwater tonguefish

Aphoristia pigra Goode and Bean, 1886:154 (in part)
(original description; more than one species in ac-
count). Goode and Bean, 1896:460 (in part) (rede-
scription, figure; based on specimens in previous
citation). Cockerell, 1912:172 (brief discussion and
figure of scales).

Symphurus piger. Jordan and Goss, 1889:326 (after
Goode and Bean, 1886). Jordan and Evermann,
1898:2705 (after Goode and Bean, 1886). Ever-
mann and Marsh, 1900:332 (in key). Chabanaud,
1939:26 (Caribbean Sea, 457 m). Ginsburg,
1951:197 (in part; more than one species in rede-
scription; designation of lectotype). Topp and HofT,
1972:108 (distribution). Guitart, 1978:727 (Cuba;
figure, counts, in key). Potts and Ramsey, 1987:89
(Gulf of Mexico; color description; 92—-194 m).
Munroe, 1992:368, 377 (ID pattern; geographic,
bathymetric distributions).

Symphurus pusillus (not of Goode and Bean, 1885).
Longley and Hildebrand, 1941:50 (Tortugas,
Florida).

Diagnosis Symphurus piger is a deepwater species
distinguished from all congeners by the combination

of predominant 1-3-2 ID pattern; 12 caudal-fin rays;
5 hypurals; 80-88 dorsal-fin rays; 68-74 anal-fin
rays; 4549 total vertebrae; 62—75 scales in longitu-
dinal series; black peritoneum; absence of pupillary
operculum; teeth along entire margin of ocular-side
jaws; absence of fleshy ridge on ocular-side lower jaw;
absence of scales on blind side of dorsal- and anal-
fin rays; wide body; wide head; ocular surface pig-
mentation with strong crossbanding pattern with-
out caudal blotch; and dorsal, anal, and caudal fins
without spots or blotches.

Description A medium-size Symphurus attaining
maximum lengths of ca. 130 mm SL. ID pattern usu-
ally 1-3-2 (137/141 specimens), rarely 1-2-2 or 1-3-3
(Table 2). Caudal-fin rays usually 12 (134/139), rarely
10, 11, or 13 (Table 3). Dorsal-fin rays 80-90, usu-
ally 83-88 (Table 4). Anal-fin rays 68—74 (Table 5).
Total vertebrae 4549, usually 47—49 (137/142) (Table
6). Hypurals 5 (138/139 specimens; 1/139 with 4
hypurals). Longitudinal scale rows 62-75, usually
66—73 (Table 7). Scale rows on head posterior to lower
orbit 16-21, usually 17-19 (Table 8). Transverse
scales 32-38 (Table 9).

Proportions of morphometric features presented in
Table 21. Body relatively deep, maximum depth in
anterior one-third of body; body tapering relatively
rapidly posterior to midpoint. Preanal length shorter
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Table 21
Morphometrics for holotype (MCZ 27965) and 32 additional
specimens of Symphurus piger. (Abbreviations defined in
methods section; SL is expressed in mm; characters 2 to
14 are expressed in thousandths of SL; 15 to 21 in thou-
sandths of HL; n = no. of specimens measured.)
Character Holotype n Range Mean SD
1. SL 84.6 33 58.6-120.5 85.0 14.71
2. BD 314 33 244350 3225 23.09
3. PDL 53 33 46-90 58.4 7.98
4. PAL 260 33 176-327 255.4 26.40
5. DBL 947 33 910954 941.6 7.98
6. ABL 742 33 730-778 1748.5 12.65
7. PL 58 33 58-86 73.3 7.13
8.PA 32 33 28-67 46.1 9.09
9. CFL 142 33 103-168 147.9 13.92
10. HL 234 33 182-256 236.8 1258
11. HW 266 33 242-313 276.8 13.63
12. POL 155 33 149-226 160.6 13.22
13. UHL 147 33 124-198 171.3 13.08
14. LHL 136 33 103-142 126.5 9.76
15. POL 662 33 633-910 680.0 6158
16. SNL 182 33 172-282 203.7 19.10
17. UJL 202 33 188-338 228.2 29.60
18. ED 146 32 101-167 1181 13.84
19.CD 222 33 190-317 2325 2691
20. OPLL 328 33 269-401 3218 29.94
21. OPUL 242 33 170-375 226.9 37.52

than body depth. Head long and wide; head length
shorter than body depth. Head much shorter than
wide (HW:HL 1.03—-1.44, ¥=1.21). Lower head lobe
width considerably less than postorbital length; nar-
rower than upper head lobe. Lower opercular lobe of
ocular side considerably wider than upper opercular
lobe. Snout short, somewhat rounded; covered with
small ctenoid scales. Dermal papillae usually well
developed on blind side of snout. Anterior nostril on
ocular side long, when depressed posteriorly, reach-
ing anterior border of lower eye in about one-half of
specimens, falling just short of anterior margin of
lower eye in remaining specimens. Jaws long; max-
illa usually extending posteriorly to vertical through
mid-point of lower eye; less frequently reaching ver-
tical through posterior margin of pupil of lower eye.
Ocular-side lower jaw without fleshy ridge. Teeth well
developed on blind-side jaws. Teeth along entire
margin of ocular-side dentary. Anterior three-fourths
of margin of ocular-side premaxilla usually with
teeth; occasionally teeth over entire marginal sur-
face of premaxilla. Chin depth slightly larger than
snout length. Lower eye relatively small; eyes usu-
ally equal in position. Anterior and medial surfaces
of eyes usually covered with 4-5 short rows of small
ctenoid scales; 8—7 small ctenoid scales in narrow

interorbital region. Pupillary operculum absent. Dor-
sal-fin origin usually equal with vertical through
posterior margin of pupil of upper eye, occasionally
reaching vertical through anterior margin of upper
eye. Scales absent on blind sides of dorsal- and anal-
fin rays. Pelvic fin moderately long; longest pelvic-
fin ray, when extended posteriorly, usually reaching
base of first anal-fin ray. Posteriormost pelvic-fin ray
connected to body by delicate membrane terminat-
ing immediately anterior to anus, or occasionally
extending posteriorly almost to anal-fin origin (mem-
brane torn in most specimens). Caudal fin long.
Scales large, ctenoid; with cteni about equally devel-
oped on both sides of body.

Pigmentation (Fig. 34) Coloration generally simi-
lar in both sexes. Ocular surface usually dark brown
with 3-10 (usually 5-8) well-developed, darker
brown, sharply-contrasting, rather narrow cross-
bands on head and body. Crossbands continued onto
dorsal and anal fins as small, elongate or irregularly
shaped, somewhat diffuse, blotches. Occasionally,
crossbands scarcely evident against exceptionally
dark background coloration. Individuals from sev-
eral locations presumably collected on light-colored
sandy substrates yellowish, with faint, almost im-
perceptible crossbands. Older specimens mostly
faded with little evidence of crossbanding. First
crossband on body immediately posterior to opercu-
lum. Second and third crossbands, usually darkest;
crossing body immediately posterior to operculum and
almost at midpoint, respectively. Number and degree
of completeness of crossbands variable in posterior one-
half of body. Posteriormost crossbhand just anterior to
caudal-fin base. Ocular-side outer opercle with back-
ground coloration as body. Inner linings of both opercles
and isthmus on both sides of body lightly pigmented.
Ocular-side lips usually with dark band of pigment,
occasional specimens with only light spotting on lips.
Blind side uniformly yellowish-white. Peritoneum
black, visible through abdominal wall on both sides.

Dorsal and anal fins generally lightly pigmented
anteriorly, usually becoming increasingly darker
brown, but not black, on posterior one-third to one-
half of body; dorsal and anal fins without definite
spots. Fin rays usually evenly pigmented along their
lengths. Dorsal and anal fins more heavily sprinkled
with melanophores, or with melanophores coalesced
into irregular elongate blotches, in regions proximate
to body crossbands. Caudal-fin rays and membranes
uniformly darkly pigmented throughout length of fin;
without pigmented spot at caudal-fin base.

Size and sexual maturity (Fig. 8D) Symphurus
piger is a medium-size species attaining a maximum
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size of ca. 130 mm; however, most specimens were
much smaller (80—105 mm). Only 15/161 (10.7%) fish
examined for size-related life history information
were larger than 110 mm. Males and females attain
similar sizes. The largest S. piger was a female mea-
suring 127 mm; the largest male was 118 mm. Among
161 specimens examined for life history information,
were 88 males (51.6-118.3 mm), 70 females (57.9—
127.1 mm), and three immature fish (27.3-51.2 mm)
of indeterminate sex. Sexual maturity of females
occurs at ca. 69 mm. Mature females (n=66) were
69.1-127.1 mm, and all females larger than 73 mm
were mature with fully elongate ovaries. The small-
est gravid female was 69.1 mm. Four females, 57.9-
66.6 mm, were immature with ovaries just undergo-
ing elongation.

Geographic distribution {Fig. 35) On outer conti-
nental shelf and upper continental slope from off
southern Florida (off St. Augustine, ca. 30°N), Florida
Straits, and Bahamas, infrequently in the Gulf of
Mexico, and south through the Caribbean Sea, in-
cluding waters off the Greater and Lesser Antilles,
as well as off Mexico (Yucatan Peninsula), Central
America, and northern South America to about
French Guiana (7°N, 53°W). According to material
available, S. piger is primarily a tropical species wide-

spread in relatively deepwater areas through the
Caribbean Sea and tropical Atlantic Ocean.

Only a few lots containing this species were taken
in the Gulf of Mexico. Of these, one (UF 44356, con-
taining one large adult of 127 mm) was from the east-
ern Gulf, off the Mississippi Delta of Louisiana
(29°12'N, 88°25'W), whereas three others are from
southern Florida (FDNR 12566) and the Tortugas
region (USNM 117176; USNM 117287). Three lots
(TCWC 4468.11; 6097.14; and 6207.17), totalling 21
specimens, were collected on the continental shelf in
the western Gulf off Yucatan (18.5-20.3°N).
Baughman’s (1950) report of S. piger from Freeport,
Texas, is based on a specimen (CAS-SU 40556) of S.
civitatium. Relative scarcity of specimens from the
Gulf of Mexico indicates that S. piger is probably not
a regular component of the resident deep-sea fauna
of this region, particularly in northcentral and north-
western areas of the Gulf.

Bathymetric distribution Symphurus piger occurs
on relatively deep soft mud bottoms on the outer con-
tinental shelf and upper continental slope. Depth-
of-capture information for 175/178 specimens (Table
10) reveals that this species has been collected over
a wide depth range (92-549 m). However, the center
of abundance occurs between 141 and 300 m where

Figure 35

Geographic distribution of Symphurus piger based on material examined (discussion
of geographic distribution appears in species account).
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143/175 (82%) of the individuals were captured. Of
interest is the capture of a 27.3 mm specimen at 329
m, and a 38.5 mm specimen at 238 m, indicating that
small juveniles also occur at depths inhabited by
adults. Only 5/175 (3%) S. piger have been collected
at depths shallower than 110 m, the shallowest cap-
ture (92 m) being that of three specimens (UMML
35255) taken off the Netherlands Antilles. Only 21/
175 (12%) fish were taken deeper than 300 m, with
the deepest record (UMML 7124) being that of four
specimens taken at 549 m off Puerto Rico.

Remarks In his revision of western Atlantic tongue-
fishes, Ginsburg (1951) stated that he was unsure
which, if any, of specimens on which the original de-
scription was based, was the holotype of A. pigra.
He selected (1951:197) the specimen from Blake Sta-
tion XXIII (now MCZ 27965) as the lectotype. This
action was invalid, because in the original descrip-
tion Goode and Bean (1886:154) designated the speci-
men from Station XXIII as “the type” of A. pigra and
listed specimens from Albatross Stations 2318 and
2405 as collateral types (=paratypes in current ter-
minology), not cotypes as stated in Ginsburg (1951).
This distinction is important because of all presently
available specimens believed to form the basis for
the description of A. pigra, the only specimen that is
actually this species is the holotype collected at Blake
Station XXIII (see below).

Among seven type specimens included in the origi-
nal description of A. pigra (Goode and Bean, 1886),
all still extant, with the exception of the holotype,
are S. parvus Ginsburg, 1951. In addition, among
other, nontype material listed in the original descrip-
tion, Goode and Bean included specimens of a third
species, S. minor Ginsburg, 1951. The status or ex-
istence of this material, other than the holotype, is
presently somewhat confusing. Ginsburg (1951) and
I have tried unsuccessfully to locate all specimens
included in the original description of A. pigra. Diffi-
culty with tracing this material results from the fact
that specimens in the original description were listed
only by Albatross or Blake station numbers. Goode
and Bean, furthermore, did not always provide the
number of specimens examined from each station.

Although some tonguefishes from these stations
were located, it is uncertain whether these are the
specimens used by Goode and Bean. For example,
Ginsburg (1951) was unsure that specimens he ex-
amined from Albatross Station 2318 were the ones
used by Goode and Bean in the original treatment of
A. pigra. Ginsburg was also unable to locate two
specimens from Albatross Station 2405 and an un-
known number of specimens from Station 2425 listed
in the original description of this species. It is note-

worthy that Ginsburg discussed not four specimens
from Albatross Station 2318, as in Goode and Bean's
original description, but rather six specimens. Ap-
parently, Ginsburg was unaware of the discrepancy.

During the course of the present study, attempts
were made to locate the six paratypes of A. pigra
and to discover the reason for the discrepancy in
specimen number. Field data now included with these
six USNM specimens reveal that all jar labels and
museum registers list data only for Albatross Sta-
tion 2318. If station data for all six specimens are
correct, Goode and Bean either erred in listing only
four specimens from this station (not likely), or two
additional specimens collected at this station were
not included in the original description (possible). If,
however, the four specimens from Albatross Station
2318, as reported in Goode and Bean's account, are
the correct number, and these authors used all avail-
able material, then station information for two of the
six specimens now listed from Albatross Station 2318
have been lost or transposed prior to examination
by Ginsburg. Efforts to retrace the history of these
specimens prior to their inclusion in USNM holdings,
including a check of museum registers and catalogue
of the Bureau of Fisheries Collection at the USNM,
uncovered no additional information. A search
through accession files at the USNM regarding trans-
fer of these specimens from the Bureau of Fisheries
also was unsuccessful because no accession num-
ber(s) were listed for the specimens. Therefore, I can-
not unequivocally demonstrate that the discussion
below regarding the history of paratype material for
A. pigra is fully correct.

The six specimens listed in Ginsburg (1951) sup-
posedly collected from Albatross Station 2318 are now
assigned the following museum numbers: four are
USNM 74330 (three were designated as S. parvus
paratypes by Ginsburg; the fourth, not listed in
Ginsburg, was on loan at the time to P. Chabanaud
(MNHN) is also 8. parvus but was not designated as
a paratype); the two other specimens from Albatross
Station 2318 also are part of the type series of S.
parvus. One specimen is now USNM 84491, the ho-
lotype of S. parvus and the other (USNM 152733) is
a paratype of S. parvus. Both specimens originally
were contained in the same jar (indicated both in mu-
seum catalogue records and on jar labels). These
(USNM 84491 and 152733) may be the two specimens
from Albatross Station 2405 listed in Goode and Bean’s
account of A. pigra. If this assumption is correct, then
these specimens together with the four in USNM 74330
would account for the six paratypes of A. pigra.

The fate and status of the remaining material listed
in the original description of A. pigra is as follows.
Specimens from Albatross Station 2374 (nontype sta-
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tus for A. pigra) are now paratypes (USNM 131590,
131591) of S. minor Ginsburg. The whereabouts of
specimens (unknown number) from Albatross Sta-
tion 2425 (nontype status for A. pigra) are unknown.
Both Ginsburg and I were unsuccessful in locating
these specimens.

Comparisons Symphurus piger is only one of five
species in the genus (the western Atlantic S.
marginatus and eastern Pacific S. microlepis, S.
diabolicus, and 8. oligomerus are the others) with
the combination of a 1-3-2 ID pattern, 12 caudal-fin
rays, black peritoneum, and five hypurals. Sym-
phurus piger is readily distinguished from 8.
marginatus by differences in pigmentation and by
its lower and nonoverlapping meristic features. Fur-
ther comparisons between S. piger and S. marginatus
are listed in the “Comparisons” section of the species
account for S. marginatus. A discussion of charac-
teristics distinguishing S. piger from S. oligomerus,
S. microlepis, and S. diabolicus follows after the com-
parisons with other western Atlantic species.
Among Atlantic species with a 1-3-2 ID pattern, S.
piger is most similar in some meristic features to the
western Atlantic S. pusillus, the eastern Atlantic S.
nigrescens, and the shallow-water western Atlantic
S. rhytisma. Symphurus piger is readily distin-
guished from all three by its much larger scales (62—
75 longitudinal scales vs. 72-97 in these other spe-
cies) and by its hypural count (5 vs. 4 in the others).
Symphurus piger differs further from S. rhytisma in
its black peritoneum (unpigmented in S. rhytisma)
and by its much larger size (to at least 130 mm vs.

45 mm in S. rhytisma). Features further distinguish-
ing S. piger from S. pusillus (see Fig. 30) and S.
rhytisma are discussed in the “Comparisons” sections
in the accounts for each of those species.

Differences between S. piger and other western At-
lantic species (S. ginsburgi, S. billykrietei, S. stigmosus,
and S. pelicanus) possessing a 1-3-2 ID pattern, 12 cau-
dal-fin rays, and a black peritoneum are discussed in
the “Comparisons” sections of each species account.

Symphurus piger is quite distinctive from S.
microlepis and 8. diabolicus, having a much stockier
and deeper body with the greatest depth occurring
in the anterior one-third, compared with S. microlepis
or S. diabolicus which have a more elongate shape
(BD 244-350in 8. piger vs. 203 and 279, respectively,
for S. microlepis and S. diabolicus) with body depth
nearly equal over the anterior two-thirds. Symphurus
piger has much lower meristic features in compari-
son with those of the other species (dorsal-fin rays
80-88 in S. piger vs. 106109 in the others; anal-fin
rays 68-74 vs. 92-94; 62-75 longitudinal scales vs.
126-135; and 4549 total vertebrae vs. 57-58 in S.
microlepis and S. diabolicus).

Symphurus piger is distinguished from S. oligo-
merus by its relatively uniformly pigmented dorsal
and anal fins (vs. dorsal and anal fins of S. oligomerus
with alternating series of boldly pigmented blotches
and unpigmented areas), and differences in many
meristic features (those of S. piger listed first): 80—
88 dorsal-fin rays vs. 87-97; 68-74 anal-fin rays vs.
72-83; 62-75 longitudinal scales vs. 86-96; and 45—
49 vs. 48-52 total vertebrae).
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Figure 36
Symphurus trewavasae Chabanaud, USNM 290668, 113.1 mm SL, Uruguay 33°50'S, 51°51'W.

Symphurus trewavasae Chabanaud, 1948
(Figs. 8E, 36-37; Tables 1-10, 22)
Trewavas's tonguefish

Symphurus plagiusa (not of Linnaeus, 1766). Regan,
1914:23 (Cabo Frio, Brazil). Lazzaro, 1973:245
(Puerto Quequén, Argentina; in key). Roux,
1973:176 (southern Brazil). Menni et al., 1984:202
(reidentifications; previous citations by Roux
(1973) for Brazil, and Lazzaro (1973) for Argen-
tina correspond to S. trewavasae).

Symphurus trewavasae Chabanaud, 1948:508 (origi-
nal description; Cabo Frio, Brazil). Ginsburg,
1951:185 (brief comparison with S. plagiusa).
Menezes and Benvegnii, 1976:144 (redescription,
photograph; diagnosed from S. plagiusa; ecologi-
cal notes). Menni et al., 1984:202 (southern Brazil
to Argentina). Munroe, 1992:369, 377 (ID pattern;
geographic, bathymetric distributions). Andreata
and Séret, 1995:590 (continental shelf, Brazil).

Symphurus plagusia (not of Schneider, in Bloch and
Schneider, 1801). Andreata and Séret, 1995:590 (in
part; specimen from 23°07'S, 42°03'W is S.
trewavasae).

Diagnosis Symphurus trewavasae is readily distin-
guished from all congeners by the combination of
predominant 1-3-3 ID pattern; 10 caudal-fin rays; 4
hypurals; 88—-94 dorsal-fin rays; 73—79 anal-fin rays;
47-51, usually 48—49, total vertebrae; 67-77 scales

in longitudinal series; unpigmented peritoneum;
absence of pupillary operculum; absence of scales on
blind sides of dorsal- and anal-fin rays; teeth along
entire margin of ocular-side dentary; anterior
one-half or less of margin of ocular-side premaxilla
with teeth; lack of fleshy ridge on ocular-side lower
jaw and membrane ostia; ocular surface with bold
pattern of crossbands without caudal blotch; lack of
pepper-dot pigment on blind side of body; and dor-
sal, anal, and caudal fins without spots or blotches.

Description A medium-size tonguefish attaining
maximum size of ca. 139 mm SL. ID pattern usually
1-3-3 (49/73 specimens), less frequently 1-4-2 (11/73)
or 1-3-2 (4/73) (Table 2). Caudal-fin rays 10 (Table
3). Dorsal-fin rays 88-94 (Table 4). Anal-fin rays 73—
79 (Table 5). Total vertebrae 47-51, usually 4849
(56/70) (Table 6). Hypurals 4 (70/70). Longitudinal
scale rows 67—77, usually 71-77 (Table 7). Scale rows
on head posterior to lower orbit 15-20, usually 16—
17 (Table 8). Transverse scales 31-37, usually 32-35
(Table 9).

Proportions of morphometric features presented in
Table 22. Body moderately deep; greatest depth from
approximately region of tenth anal-fin ray to mid-
point of body; body tapering fairly rapidly posterior
to midpoint. Head moderately short and moderately
wide, narrower than body depth. Head shorter than
wide (HW-HL 1.04-1.49, x=1.2). Lower head lobe
width less than postorbital length; narrower than
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Table 22

Morphometrics for holotype (BMNH 1913.12.4:264) and 19
additional specimens of Symphurus trewavasae. (Abbre-
viations defined in methods section; SL is expressed in mm;
characters 2 to 14 are expressed in thousandths of SL; 15
to 21 in thousandths of HL; n = no. of specimens measured.)

Character Holotype n Range Mean SD
SL 117.0 20 69.1-131.0 107.3 17.17
BD 310 19 267419 3079 31.01

PDL 41 20 36-50 414 4.25

1.

2.

3.

4. PAL 197 20 184-243 217.1 15.05

5. DBL 959 20 952-969 959.6 4.35

6. ABL 791 20 757-812 783.1 15.56

7. PL 70 18 57-80 68.8 6.29

8. PA 64 20 37-83 60.8 12.76

9. CFL 116 19 83-129 1142 13.70
10. HL 193 20 154-197 182.0 10.62
11. HW 260 20 206-260 227.2 15.92
12. POL 128 20 106-132  118.7 8.41
13. UHL 170 19 122-199 1513 20.28
14. LHL 103 19 73-123 100.8 13.89
15. POL 664 20 613-696 651.7 25.95
16. SNL 181 20 181-263 206.0 22.84
17. UJL 186 20 186-250 218.8 17.72
18. ED 124 20 114-162 130.6 12.67
19.CD 159 20 159-264 227.2 26.08
20. OPLL 283 19 216-419 293.6 46.52
21. OPUL 186 19 159-297 227.3 38.54

upper lobe. Lower opercular lobe on ocular side usu-
ally considerably wider than upper lobe. Snout short
and rounded; covered with small ctenoid scales. Der-
mal papillae evident, but not highly developed, on
blind-side snout. Anterior nostril on ocular side short,
not reaching anterior border of lower eye when de-
pressed posteriorly. Jaws moderately long; maxilla
usually extending posteriorly to vertical through
anterior margin of pupil of lower eye. Ocular-side
lower jaw without fleshy ridge. Teeth well developed
on blind-side jaws. Dentary on ocular side with slen-
der teeth along entire margin; a small number of slen-
der teeth on anterior one-half to one-third of margin
of ocular-side premaxilla. Chin depth usually slightly
larger than snout length. Lower eye relatively large;
eyes usually equal in position, occasionally eyes
slightly subequal with upper in advance of lower eye.
Anterior and medial surfaces of eyes and narrow in-
terorbital space partially covered with 4—6 small
ctenoid scales. Pupillary operculum absent. Dorsal-
fin origin usually equal with, or occasionally slightly
anterior to, vertical through anterior margin of up-
per eye; predorsal length long. Scales absent from
blind sides of dorsal- and anal-fin rays. Pelvic fin
moderately long; longest pelvic-fin ray, when ex-
tended posteriorly, usually reaching base of first anal-

fin ray. Posteriormost pelvic-fin ray connected to body
by delicate membrane terminating immediately an-
terior to anus, or occasionally extending posteriorly
nearly to anal-fin origin (membrane torn in most
specimens examined). Caudal fin moderately long.
Scales large, ctenoid; with cteni about equally devel-
oped on both sides of body.

Pigmentation {Fig. 36) Body coloration similar for
both sexes. Ocular surface usually medium to light
brown or straw-colored, with 3-7 (usually 3-5) com-
plete, sharply contrasting dark brown crossbands on
head and body. Crossbands not continued on dorsal
and anal fins. Crossbands on head and posteriormost
body usually faint and sometimes incomplete, but
otherwise usually visible without magnification.
Usually three conspicuous crossbands on body be-
tween posterior margin of head and base of caudal
fin. Anteriormost crossband on body at, or slightly
posterior to, opercular opening. Ocular-side outer
opercle with small cluster of brown speckles near
ventral margin (remnants of incomplete band?). In-
ner linings of opercles on both sides of body occa-
sionally lightly pigmented. Isthmus unpigmented on
both sides of body. Ocular-side upper lip with slight
band of pigment; lower lip usually only lightly spot-
ted, without definite pigment band. Blind side uni-
formly creamy white. Peritoneum unpigmented.

Dorsal- and anal-fin rays, along entire fins, with
faint light brown pigment, heaviest on proximal one-
half of fin rays; fins without blotches or spots. Cau-
dal fin usually pale throughout entire length, occa-
sionally scale-covered base of caudal fin darker brown
than distal, scaleless portion of caudal-fin rays, but
without well-developed spot.

Size and sexual maturity (Fig- 8E} Symphurus
trewavasae is a medium-size species reported to at-
tain a maximum size of ca. 139 mm (Menezes and
Benvegnii, 1976). The largest specimens examined
in this study were males measuring 124, 125, and
131 mm, with the largest female (123 mm) only
slightly smaller. Of 48 specimens for which size-re-
lated life history information was available, 19 were
males (52.5-131.0 mm) and 29 females (63.7-123.8
mm). Based on reproductive stages of females, sexual
maturity in the species occurs at ca. 70-80 mm. All
but three females larger than 80 mm had fully elon-
gate ovaries and were either gravid or spent. The
smallest gravid female was 74 mm. Seven immature
females ranged from 69.1-122.9 mm. The smallest
of these (69 and 78 mm, respectively) had ovaries
just undergoing elongation, whereas ovaries of other
immature females were partially elongate without
indications of developing ova.
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Geographic distribution (Fig. 37) Western South
Atlantic inner continental shelf from southeastern
Brazil to central Argentina. The northernmost record
for this species (22°53'S) roughly corresponds to the
region off Cabo Frio, Brazil (Menezes and Benvegnnj,
1976). The specimen (INIDEP 476) from 45°S repre-
sents the southernmost point of capture for this spe-
cies. The specimen identified as S. plagiusa by
Lazzaro (1973) from Puerto Quequén, Argentina (ca.
38°8), is also this species.

Bathymetric distribution Symphurus trewavasae
has been collected over a depth range from 7 (this
study) to 179 m (Menezes and Benvegni, 1976), with
the majority (60/80, 75%) of captures at moderate
depths (40—-80 m) on the continental shelf (Table 10).
Depth-of-capture information summarized from
Menezes and Benvegnu (1976) revealed that ca. 85%
of examined specimens were taken between 50 and
100 m, and only three at depths shallower than 40 m.
Menezes and Benvegni noted that all size classes
were found at these depths, indicating it is unlikely
that this species uses shallow inshore habitats as
nursery grounds. The deepest capture reported for
the species was for one specimen collected at 179 m
(Menezes and Benvegni, 1976). Shallow-water cap-
tures of S. trewavasae listed in this study include a
specimen (MNHN 1992-1411) taken at 7 m and three
others collected between 14—-19 m.

Ecology Nothing else is known of the biology of this
species.

130

Figure 37
Geographic distribution of Symphurus trewavasae based
on material examined (discussion of geographic distribu-
tion appears in species account).

Remarks Symphurus trewavasae was described by
Chabanaud (1948a:508) from specimens taken in
coastal waters off Cabo Frio, Brazil. In his revision
of western Atlantic Symphurus, Ginsburg (1951:185)
compared briefly the account of S. trewavasae from
the literature with data for the North Atlantic S.
plagiusa and suggested that S. trewavasae was pos-
sibly not distinct from S. plagiusa. He noted that
purported eye-size differences between the species,
considered diagnostic by Chabanaud (1948a), did not
always successfully separate them. Furthermore,
Ginsburg pointed out that although there were modal
differences in fin-ray counts between the two spe-
cies, there was sufficient overlap in most features
examined to necessitate direct comparison of the two
pominal species, an analysis that he did not perform
in his study.

Menezes and Benvegnua (1976:145) studied both
nominal species in detail and concluded that indeed
they were distinct. They noted among several dis-
tinct differences that S. trewavasae had more dor-
sal- and anal-fin rays, more scales in a longitudinal
series, a shorter gape, and a larger eye. Furthermore,
they noted that S. plagiusa characteristically has a
large, black spot on the upper part of the ocular-side
opercle that is absent in S. trewavasae. Results of
the present study demonstrate that S. trewavasae
differs from S. plagiusa in lacking scales on blind
sides of the dorsal- and anal-fin rays and a fleshy
ridge on the ocular-side dentary (both present in S.
plagiusa). Symphurus trewavasae has a 1-3-3 pre-
dominant ID pattern (1-4-3 or 1-4-2 in S. plagiusa).
Furthermore, the pigmentation pattern of S.
trewavasae consists of darkly pigmented cross-
banding, without a spot on the outer surface of the
ocular-side opercle, and with the isthmus unpig-
mented, whereas in S. plagiusa the ocular surface is
usually more uniformly pigmented, or crossbands,
when present, are rather subdued, usually with a
well-developed black pigment spot on the outer sur-
face of the ocular-side opercle, and with the isthmus is
heavily pigmented. Symphurus trewavasae also has
higher meristic features than S. plagiusa (dorsal-fin
rays 88-94 vs. 81-91 in S. plagiusa; anal-fin rays 73—
79 vs. 66-75; total vertebrae 47-51, usually 4849 vs.
4449, usually 4548 in S. plagiusa; and 67-77 scales
in longitudinal series vs. 76-86 in S. plagiusa).

Menezes and Benvegni (1976) also noted that the
relative sizes of the two species differ (S. plagiusa
reaches sizes of 109—174 mm, vs. S. trewavasae,
which has a maximum reported size of only 139 mm)
and their ecologies differ. Symphurus trewavasae
usually occurs on the inner continental shelf at
depths of 12-190 m, with a center of abundance con-
centrated mostly between 40 and 110 m (Menezes
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and Benvegnii, 1976). Even the smallest specimens
of 8. trewavasae are found in relatively deep waters
(12-38 m). In comparison, S. plagiusa is a shallow-
water species commonly found in estuarine areas and
shallow coastal waters at depths usually less than
40 m, with the smallest individuals commonly taken
in tidal creeks and coastal embayments rather than
open waters on the inner continental shelf (see below).

Menezes and Benvegnu were convinced, on the
basis of material they had studied (and I agree), that
S. plagiusa is absent along the Brazilian coast and
that the many references to this species from this area
and farther south are probably based on specimens of
S. trewavasae. Reports of S. plagiusa from southern
Brazil (Roux, 1973:176) and Argentina (Lazzaro, 1973)
are, in all probability, those of S. trewavasae.

Comparisons Among Atlantic tonguefishes, meris-
tic features of S. trewavasae overlap those of several
western Atlantic species including S. piger, S.
pusillus, S. ginsburgi, S. billykrietei, S. stigmosus,
and the eastern Atlantic S. nigrescens. Symphurus
trewavasae is readily distinguished from these spe-
cies by its unpigmented peritoneum (vs. black in the
others), by having 10 caudal-fin rays (vs. 12), and by
its 1-3-3 ID pattern (vs. 1-3-2 in the others).

Counts of caudal-fin rays and total vertebrae for
S. trewavasae partially overlap those of the western
South Atlantic S. kyaropterygium, but these sympa-
tric species are easily distinguished because S.
trewavasae lacks a pupillary operculum and mem-
brane ostia (both well developed in S. kyarop-
terygium); the ocular surface of S. trewavasae has
strong crossbanding without a dark brown caudal
blotch, whereas that of S. kyaropterygium usually
lacks crossbands and has a well-developed, dark
brown blotch on the ocular-side caudal region.
Symphurus trewavasae differs further in having
more dorsal- and anal-fin rays (80-87 and 67-72,
respectively, in S. kyaropterygium), and a different
predominant ID pattern (1-4-2 in S. kyaropterygium).

Meristic features of S. trewavasae also overlap
those of S. diomedeanus, S. plagiusa, S. caribbeanus,
S. civitatium, and S. plagusia, but the ID pattern in
S. trewavasae differs from these species (usually 1-4-3
in the others), and S. trewavasae has fewer caudal-
fin rays (10 vs. 12) than do S. civitatium, S. plagusia,
and S. caribbeanus. Symphurus trewavasae is fur-
ther distinguished from S. diomedeanus in lacking
both a pupillary operculum and pigmented spots on
the dorsal and anal fins (both features present in S.

diomedeanus), and in having fewer longitudinal
scales (67-77 vs. 79-96 in S. diomedeanus).
Symphurus trewavasae, historically, has often been
confused with the western North Atlantic S. plagiusa.
Differences between these species are listed above
in the “Remarks” section. Symphurus trewavasae dif-
fers further from 8. plagusia, S. civitatium, and S.
caribbeanus in its much larger eye (114-162 HL vs.
110 HL or smaller in these other species) and in hav-
ing an unpigmented isthmus and a lightly pigmented
inner opercular lining on the ocular side (vs. heavily
pigmented ocular-side isthmus and inner opercular
lining in these other species). From 8. plagusia and
S. civitatium, S. trewavasae is further distinguished
in lacking the fleshy ridge on the ocular-side dentary,
characteristic of the others, and the dorsal-fin origin
in 8. trewavasae is usually positioned at a vertical
equal with the midregion of the upper eye, whereas
in these others the dorsal-fin origin is situated more
anteriorly, usually at a point anterior to the vertical
through the anterior margin of the upper eye.
Symphurus trewavasae has fewer longitudinal scales
than does S. caribbeanus (67-77 vs. 78-89).

From other species with a 1-3-3 ID pattern (S.
varius, S. atramentatus, and S. normani), S.
trewavasae is readily distinguished in having only
10 caudal-fin rays (vs. 12 in these others). Symphurus
trewavasae can be further distinguished from the
eastern Pacific S. varius in having fewer longitudi-
nal scales (67-77 vs. 120-124) and in having four
hypurals (vs. five). Some meristic features of S.
trewavasae are similar to those of the tropical east-
ern Atlantic S, normani, and S. atramentatus, which
occurs in temperate and tropical regions of the east-
ern Pacific. However, S. trewavasae has sharply con-
trasting crossbands on the ocular surface, a uniformly
pigmented blind side, and lacks an alternating se-
ries of boldly pigmented blotches and unpigmented
areas on the dorsal and anal fins, whereas S. normani
has few, if any, faint crossbands on the ocular sur-
face and a pattern of pepper-dots on the blind side of
the body, and S. atramentatus has a bold pattern of
pigmented blotches alternating with unpigmented
areas on the dorsal and anal fins. Symphurus
trewavasae lacks the small ctenoid scales on blind
sides of dorsal- and anal-fin rays characteristic of S.
normani. From S. atramentatus, S. trewavasae is
further distinguished in lacking a pupillary opercu-
lum (vs. present), and by its lower meristic features
(dorsal-fin rays 92-96, anal-fin rays 77-81, and 50—
52 total vertebrae in S. atramentatus).
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Figure 38
Symphurus kyaropterygium Menezes and Benvegnd, holotype, MZUSP 12425, 119 mm SL, Brazil 26°34'S, 48°10'W.

Symphurus kyaropterygium Menezes and
Benvegnu, 1976
(Figs. 8F, 38-39; Tables 1-10, 23)

Symphurus parvus (not of Ginsburg, 1951). Roux,
1978:175 (southern Brazil).

Symphurus kyaropterygium Menezes and Benvegnd,
1976:140 (original description with photograph;
southern Brazil). Munroe, 1992:370, 381 (ID pat-
tern; geographic, bathymetric distributions).

Diagnosis Symphurus kyaropterygium is distin-
guished from all congeners by the combination of
1-4-2 ID pattern; membrane ostia in dorsal and anal
fins; 10 caudal-fin rays; 4 hypurals; 8087 dorsal-fin
rays; 67-72 anal-fin rays; 4649 total vertebrae; 73—
81 scales in longitudinal series; presence of well-de-
veloped pupillary operculum; unpigmented perito-
neum; absence of scales on blind sides of dorsal- and
anal-fin rays; with teeth along anterior three-fourths,
or occasionally entire margin of ocular-side dentary;
with teeth usually extending to midpoint, or slightly
posterior to midpoint, of margin of ocular-side pre-
maxilla; ocular surface pigmentation featuring dark
brown blotch on caudal region of body; without pep-
per-dot pigmentation on blind side of body; and dor-
sal, anal, and caudal fins without spots or blotches.

Description A medium-size species attaining a
maximum length of ca. 120 mm SL. ID pattern usu-
ally 1-4-2 (13/14 specimens), rarely 1-3-3 (Table 2).
Caudal-fin rays usually 10 (13/14), rarely 11 (Table

3). Dorsal-fin rays 80-87 (Table 4). Anal-fin rays 67—
72 (Table 5). Total vertebrae 46—49, usually 4748
(12/14) (Table 6). Hypurals 4 (14/14). Longitudinal
scale rows 73-81 (Table 7). Scale rows on head pos-
terior to lower orbit 16—18, usually 16-17 (Table 8).
Transverse scales 3639 (Table 9).

Proportions of morphometric features presented in
Table 23. Body relatively deep; maximum depth in
anterior one-third of body; body tapering fairly rap-
idly posterior to midpoint. Preanal length consider-
ably shorter than body depth. Head moderately long
and wide, head width narrower than body depth.
Head length smaller than head width (HW:HL 1.04—
1.35, £=1.2). Lower head lobe width slightly less than
postorbital length; slightly narrower than upper head
lobe. Lower opercular lobe of ocular side wider than
upper opercular lobe. Snout short, rounded, covered
with small ctenoid scales. Dermal papillae present
on blind-side snout, chin, and dorsal region of head
preceding dorsal fin (better developed in larger speci-
mens); ocular side with less extensive development
of dermal papillae on snout extending posteriorly
almost to level of eyes. Anterior nostril on ocular side
short, when depressed posteriorly, usually falling just
short of anterior margin of lower eye. Jaws short;
maxilla usually extending posteriorly between, but
not beyond, verticals through anterior border of lower
eye and anterior margin of lower eye pupil. Ocular-
side lower jaw without fleshy ridge. Teeth well de-
veloped on blind-side jaws. Margin of ocular-side
dentary usually with single row of small teeth ex-
tending over anterior three-fourths, occasionally
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Table 23
Morphometrics for holotype (MZUSP 12425) and 11 additional
specimens of Symphurus kyaropterygium. (Abbreviations
defined in methods section; SL is expressed in mm; char-
acters 2 to 14 are expressed in thousandths of SL; 15 to 21
in thousandths of HL; » = number of specimens measured.)
Character Holotype =n Range @ Mean SD
1. SL 119.6 12 31.9-119.6 93.4 23.46
2.BD 294 12 244-319 298.7 18.87
3.PDL 28 12 28-46 35.5 5.49
4. PAL 174 12 174-232 209.8 14.50
5. DBL 972 12 954-978 964.2 6.77
6. ABL 751 12 751-809 17834 19.05
7.PL 71 10 59-85 70.8 7.05
8.PA 50 11 45-78 58.4 12.22
9. CFL 100 11 92-119 107.3 7.63
10. HL 156 12 156210 192.3 15.23
11. HW 208 12 208-253 235.2 12.86
12. POL 105 12 105-142 1274 10.54
13. UHL 130 12 130-175 151.8 14.30
14, LHL 100 12 82-115 100.8 9.81
15. POL 674 12 624-706 663.2 24.24
16. SNL 166 12 149-195 170.5 17.28
17. UJL 192 12 151227 192.1 17.55
18. ED 139 12 117-164 139.8 14.29
19.CD 235 12 165260 211.7 29.66
20. OPLL 294 12 179-370 298.4 46.78
21. OPUL 294 12 166-294 213.0 35.71

along entire margin of dentary. Margin of ocular-side
premaxilla with single row of teeth usually extend-
ing to midpoint, occasionally teeth extending along
margin of premaxilla to slightly posterior to midpoint
and almost to vertical through anterior base of ante-
rior nostril. Chin depth somewhat greater than snout
length. Lower eye relatively large; slightly smaller
than snout length; eyes usually equal in position,
occasionally upper eye slightly in advance of lower.
Anterior and medial surfaces of eyes partially cov-
ered with 4—8 small ctenoid scales; 1-3 scales in nar-
row interorbital region. Pupillary operculum well
developed. Dorsal-fin origin usually equal with ver-
tical through anterior margin of upper eye; occasion-
ally slightly anterior to vertical through anterior
margin of upper eye; predorsal length short. Basal
part of dorsal-fin membrane from about seventh dor-
sal-fin ray and backwards, and anal-fin membrane
throughout entire length of fin, with series of open-
ings (membrane ostia) between fin rays. Scales ab-
sent on blind sides of dorsal- and anal-fin rays. Pel-
vic-fin long; longest pelvic-fin ray, when extended
posteriorly, usually reaching base of first anal-fin ray.
Posteriormost pelvic-fin ray connected to body by deli-
cate membrane terminating immediately anterior to
anus, or occasionally extending posteriorly almost to
anal-fin origin (membrane torn in most specimens).

Caudal fin short. Scales moderate, ctenoid; with cteni
about equally developed on both sides of body.

Pigmentation (Fig- 38) Body coloration generally
similar for both sexes. Ocular surface generally light
brown, often mottled with diffuse areas of darker
brown pigment, with large, conspicuous, vertically
elongate dark brown blotch, approximately 57 scale
rows in length and 7-9 scale rows wide, situated 3-5
scale rows anterior to caudal-fin base. Scale margins
on ocular side of body highlighted with pigment
darker than general body coloration. Ocular-side
outer opercle with same background coloration as
body. Inner linings of opercles and isthmus on both
sides of body unpigmented. Slight band of pigment
on ocular-side upper lip; ocular-side lower lip infre-
quently spotted, but without definite band of pig-
ment. Blind side uniformly white or yellowish. Peri-
toneum unpigmented.

Dorsal- and anal-fin rays variously pigmented,
becoming darker in posterior one-third of body, but
without defined pattern of spots or blotches. Mem-
brane between fin rays usually lighter than mem-
brane covering fin rays, thereby clearly outlining
each fin ray. Caudal fin generally pale; scaly basal
portion of caudal fin more darkly pigmented than
distal, scaleless half of fin, but without definite spot.

Size and sexual maturity (Fig. 8F) Symphurus
kyaropterygium is a medium-size species attaining
lengths of ca. 120 mm. Of 12 specimens examined
for size-related life history information, the three
largest (120, 110, and 106 mm) were males, and the
largest female (106 mm) appeared to be gravid. Two
smaller females (74.1, 85.9 mm) were mature with
elongate ovaries containing developing ova. These
brief observations indicate that S. kyaropterygium
matures at sizes of ca. 74-85 mm.

Geographic distribution (Fig. 39) (Based on origi-
nal material in Menezes and Benvegni, 1976.) In-
ner continental shelf waters in the western South
Atlantic off Brazil from Baia da Ilha Grande, Rio de
Janeiro (ca. 23°S, 44°30'W), to Rio Grande do Sul
(31°24'S, 50°36'W).

Bathymetric distribution On the basis of the lim-
ited material available, this species apparently in-
habits substrates consisting of mud or calcareous
mud on the inner continental shelf between 36 and
69 m (Table 10).

Remarks Menezes and Benvegnu (1976) regarded
the membrane ostia as a unique character distin-
guishing S. kyaroptervgium from all congeners. Since
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Figure 39

Geographic distribution of Symphurus kyaropterygium
based on material examined (discussion of geographic dis-
tribution appears in species account).

that study, Munroe (1987) identified three additional
species (S. minor, S. parvus, and S. ommaspilus) that
also possess membrane ostia. Munroe pointed out
that these four species also have a similar ID pat-
tern (1-4-2), a similar number of caudal-fin rays (10),
relatively low meristic features, and all have a
well-developed pupillary operculum. Additionally,
three of the four (not S. ommaspilus) have a similar
pigmentation pattern of a prominent, dark brown
blotch on the caudal region of the ocular side of the
body without pigmented spots on the dorsal and anal
fins. In contrast, S. ommaspilus lacks the caudal
blotch characteristic of these other species but has a
single ocellated spot on the dorsal and anal fins. The
large number of shared characters may indicate close
relation among these four species; it is hypothesized
that they comprise a lineage within the genus.

Comparisons Of western Atlantic tonguefishes, S.
kyaropterygium is most similar to the north Atlantic
S. parvus. Symphurus kyaropterygium can be dis-
tinguished from S. parvus by its more numerous dor-
sal- (80—87, usually 83—87 vs. 7586, usually 77-84,
in S. parvus) and anal-fin rays (67-72 vs. 60-70,
usually 62—68), and more longitudinal scales (73-81
vs. 59-78, but usually 59-74 in S. parvus) (see Tables
4-7). There may be differences of frequency in ID pat-
terns between these two species (larger sample sizes
needed for S. kyaropterygium). Of 14 specimens of S.
kyaropterygium, 13 (94%) had a 1-4-2 ID pattern and
none had a 1-5-2 pattern. In contrast, only 33/82 (40%)
of S. parvus had a 1-4-2 pattern, and 35 (43%) had a 1-
5-2 ID pattern. There are differences also in maximum

sizes attained by both species. Symphurus parvus ap-
parently is a smaller species, reaching a maximum size
of only about 88 mm, and individuals as small as 35—
50 mm are sexually mature. In contrast, S. kyarop-
terygium attains larger sizes (120 mm), especially be-
fore reaching sexual maturity (85 mm or larger).

Meristic and size differences between S. kyarop-
terygium and the Caribbean S. ommaspilus and
North Atlantic S. minor are even more distinct (Tables
4-9), with little or no overlap in most meristic features
examined. Also, S. kyaropterygium lacks the ocellated
spot on dorsal and anal fins characteristic of S.
ommaspilus. Symphurus kyaropterygium is much
larger than either of these diminutive flatfishes, reach-
ing maximum lengths of ca. 120 mm, compared with
60 mm in S. ommaspilus, and 78 mm in S. minor.

Differences between S. kyaropterygium and the
sympatrically occurring S. trewavasae are discussed
in the “Comparisons” section in the species account
for S. trewavasae.

Symphurus kyaropterygium is similar to, and co-
occurs throughout most of its geographic range with,
S. diomedeanus. Both possess 10 caudal-fin rays and
well-developed pupillary operculum; however, they
differ in many characteristics. Symphurus kyarop-
terygium has membrane ostia in the dorsal and anal
fins, a well-developed, dark brown blotch on the ocu-
lar-side caudal region and lacks spots on dorsal and
anal fins (vs. membrane ostia and caudal blotch lack-
ing, and spots usually well developed on posterior anal
and dorsal fins in S. diomedeanus). Symphurus
kyaropterygium has fewer dorsal- (8087 vs. 86-96 in
S. diomedeanus) and anal-fin rays (67-72 vs. 69-80),
fewer longitudinal scales (73-81 vs. 79-96), and a dif-
ferent ID pattern (1-4-2 vs. 14-3 in S. diomedeanus).

Symphurus kyaropterygium differs from the west-
ern North Atlantic S. plagiusa, which also possesses
10-caudal-fin rays, by having a well-developed pu-
pillary operculum and membrane ostia (both absent
in S. plagiusa), in its blotch on the ocular-side caudal
region, in an unpigmented isthmus and unpigmented
inner opercular linings, in lacking a black spot on the
outer surface of the ocular-side opercle (vs. no caudal
blotch, heavily pigmented isthmus and inner opercu-
lar linings, and usually with a conspicuous opercular
spot in S. plagiusa), and in lacking both a fleshy ridge
on the ocular-side lower jaw and scales on blind sides
of dorsal- and anal-fin rays (both present in S. plagiusa).

Among other species of Symphurus, only S.
fasciolaris from the eastern Pacific has 10 caudal-fin
rays. Symphurus kyaropterygium, however, has lower
fin-ray counts (90-97 dorsal- and 77-81 anal-fin rays
in S. fasciolaris), and also lacks a caudal-fin spot and
the combination of crossbands and rounded spots on
the ocular surface, features characterizing S. fasciolaris.
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Figure 40
Symphurus minor Ginsburg, GCRL 76:14893, 51.2 mm SL, Gulf of Mexico, off Perdido Bay, Florida.

Symphurus minor Ginsburg, 1951
(Figs. 6E, 40-41; Tables 1-10, 24)
Largescale tonguefish

Aphoristia pigra (not of Goode and Bean, 1886).
Goode and Bean, 1886:154 (in part) (specimens
from Albatross Station 2374 may be those included
in original description of A. pigra).

?Symphurus pusillus (not of Goode and Bean, 1885).
Kyle, 1913:145 (description and figure of symmetri-
cal larva possibly of this species).

Symphurus minor Ginsburg, 1951:192 (original de-
scription, photograph). Briggs, 1958:298 (listed,
Florida). Topp and Hoff, 1972:83 (distribution, eco-
logical information; west Florida shelf). Markle et
al., 1980:59 (single larva, continental shelf off Nova
Scotia). Miller and Jorgenson, 1973:305 (meristic
features and vertebral counts for two specimens).
Scott and Scott, 1988:560 (Canadian Atlantic; af-
ter Markle et al., 1980, and Ginsburg, 1951).
Munroe, 1992:370, 381 (ID pattern; geographic,
bathymetric distributions). Darovec, 1995:88 (dis-
tribution on west Florida Shelf).

Diagnosis Symphurus minor differs from all con-
geners by the combination of predominant 1-4-2 ID
pattern; 10 caudal-fin rays; membrane ostia in dor-
sal and anal fins; 4 hypurals; 69—81 dorsal-fin rays;
55—64 anal-fin rays; 41-44 total vertebrae; 5567
scales in longitudinal series; well-developed pupil-
lary operculum; unpigmented peritoneum; absence
of scales on blind sides of dorsal- and anal-fin rays;

absence of fleshy ridge on ocular-side lower jaw; teeth
usually covering entire margin of ocular-side dentary
(occasionally only on anterior three-fourths of
dentary margin); teeth only on anterior one-half to
three-fourths of ocular-side of premaxillary margin;
ocular surface with dark brown blotch on caudal re-
gion; blind side of body without pattern of pepper-
dots; dorsal, anal, and caudal fins without spots or
blotches; and small adult size (<78 mm).

Description A dwarf species attaining maximum
lengths of ca. 78 mm SL. ID pattern usually 1-4-2
(74/78 specimens), rarely 1-3-2 or 1-4-3 (Table 2).
Caudal-fin rays usually 10 (74/79), less frequently 8,
9, or 11 (Table 3). Dorsal-fin rays 69—81, usually 72—
77 (Table 4). Anal-fin rays 5§5—64 (Table 5). Total ver-
tebrae 41-44, usually 41-43 (74/79) (Table 6).
Hypurals 4 (77/77). Longitudinal scale rows 55-67,
usually 57—64 (Table 7). Scale rows on head poste-
rior to lower orbit 12-15, usually 13-15 (Table 8).
Transverse scales 24—31, usually 28-31 (Table 9).
Proportions of morphometric features presented in
Table 24. Body moderately deep, maximum depth in
anterior one-third of body; depth tapering rapidly in
posterior two-thirds of body. Preanal length less than
body depth. Head long and moderately wide, consid-
erably narrower than body depth. Head length usu-
ally shorter than head width (HW:HL 0.9-1.2,
x=1.1). Lower head lobe width less than postorbital
length; narrower than upper head lobe. Lower oper-
cular lobe of ocular side wider than upper opercular
lobe. Snout short and somewhat pointed, covered
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Table 24

Morphometrics for holotype (USNM 131643) and 30 addi-
tional specimens of Symphurus minor. {Abbreviations de-
fined in methods section; SL is expressed in mm; charac-
ters 2 to 14 are expressed in thousandths of SL; 15 to 21 in
thousands of HL: n = no. of specimens measured.)

Character Holotype n Range Mean SD
SL 36.2 31 226-70.6 48.1 14.79
BD 279 31 207-324 280.2 23.48

PDL 77 31 46-80 60.2 9.70
PAL 260 31 209-292 2505 17.12

B R ol o
=)
=]
=

975 31 672-975 9299 51.73

ABL 729 31 532-775 738.8 42.01
PL — 28 51-88 74.4 7.68
PA 61 31 30-77 58.7 12.06
CFL — 28 108-152 1319 10.65

10. HL 224 31 200-247 222.6 10.73
11. HW 232 31 198-256 240.4 12.99
12. POL 130 31 120-154 142.6 8.61
13. UHL 149 31 136-166 152.0 9.10
14. LHL 116 31 66-131 1058 13.88
15. POL 580 31 580-704 641.5 29.66
1€. SNL 222 31 146-222 193.1 18.60
17. UJL 247 31 172-247 2149 17.46
18. ED 160 31 118-182 1486 14.46
19.CD 210 31 145-263 194.6 30.40
20. OPLL 247 31 200-370 277.2 4447
21. OPUL 222 31 132-265 206.1 29.60

with small ctenoid scales. Dermal papillae usually
well developed on blind side of snout; occasionally
some papillae extending onto anterior region of ocu-
lar-side snout. Anterior nostril on ocular side long,
when depressed posteriorly, usually reaching ante-
rior margin of lower eye. Jaws moderately long; max-
illa usually extending posteriorly to vertical through
anterior margin of pupil of lower eye; occasionally
reaching vertical through middle of lower eye. Ocu-
lar-side lower jaw without fleshy ridge. Teeth well
developed on blind-side jaws. Teeth usually covering
entire margin of ocular-side dentary, occasionally
developed only on anterior three-fourths of dentary
margin. Single row of slender teeth on anterior
one-half to three-fourths of margin of ocular-side
premaxilla (usually extending posteriorly to vertical
through anterior base of anterior nostril). Chin depth
usually about equal to snout length. Lower eye rela-
tively large; eyes usually equal in position. Anterior
and medial surfaces of eyes usually not covered with
scales; usually 2—-3 small ctenoid scales in narrow
interorbital region. Pupillary operculum well devel-
oped. Dorsal-fin origin usually at point between ver-
ticals through midpoint and anterior margin of up-
per eye pupil; predorsal length moderately long.
Basal region of dorsal-fin membrane from about sev-

enth dorsal-fin ray and backwards, and anal-fin mem-
brane throughout entire length of fin, with series of
openings (membrane ostia) between fin rays. Scales
absent on blind sides of dorsal- and anal-fin rays.
Pelvic fin moderately long; longest pelvic-fin ray,
when extended posteriorly, usually reaching base of
first anal-fin ray. Posteriormost pelvic-fin ray con-
nected to body by delicate membrane terminating
immediately anterior to anus, or occasionally extend-
ing posteriorly to anal-fin origin (membrane torn in
most specimens). Caudal fin long. Scales large,
ctenoid on both sides of body.

Pigmentation (Fig. 40) Body coloration generally
similar for both sexes. Ocular surface usually light
brown or straw-colored with variable number and
arrangement of irregular dusky markings and
well-developed dark brown blotch slightly anterior
to caudal-fin base; occasional specimens with rather
faint, dark brown, crossbands. Caudal blotch usu-
ally 4-6 scales in length and 6-9 scales wide (usu-
ally reaching across entire body); separated from
caudal-fin base by 3—4 lightly pigmented scales.
Crossbands, when present, diffuse, irregular, incom-
plete, often widely interrupted midlaterally.
Crossband at midlength of body often somewhat bet-
ter developed. Ocular-side outer opercle with same
background pigmentation as body. Small brown spot
of variable intensity usually present on dorsal mar-
gin of opercular opening. Inner linings of opercles
and isthmus on both sides of body unpigmented.
Usually a well-developed, dark brown band of pig-
ment on ocular-side upper lip extending posteriorly
to angle of jaws; lower lip infrequently lightly spotted,
but without definite pigment band. Blind side uniformly
white or yellowish. Peritoneum unpigmented.

Dorsal and anal fins rather lightly pigmented an-
teriorly, becoming increasingly darker posteriorly, but
without distinct spots or blotches. Fin rays uniformly
pigmented along their lengths. Membrane between
fin rays usually lighter than membrane covering fin
rays, thereby clearly outlining each fin ray. Scaly base
of caudal fin with small, darkly pigmented area, but
without definite spot; distal, scaleless portion of cau-
dal fin lightly pigmented. Blind sides of caudal-fin
rays and membrane often with pepper-dot pigmen-
tation, especially conspicuous at fin base.

Size and sexual maturity (Fig. 6E} Symphurus
minor is a dwarf species attaining maximum lengths
of ca. 78 mm (Ginsburg, 1951). The largest specimens
examined in this study were females (68.1-70.6 mm).
The largest males were only slightly smaller, mea-
suring 63.3 and 64.4 mm. Most specimens ranged in
size from 40 to 60 mm. For 67 specimens from which
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size-related life history information was taken, 16
were males (35.6—-64.4 mm), 45 females (29.2-70.6
mm), and 6 (22.6-35.3 mm) were immature and of
indeterminate sex. Based on reproductive stages of
females, sexual maturity occurs at sizes between 29
and 40 mm. The smallest female with elongate ova-
ries measured 29.2 mm, whereas the smallest gravid
female was 31.6 mm. All females larger than 40 mm
had elongate ovaries, and most gravid females were
41.0-70.6 mm. Several of the smallest females (33.8—
38.1 mm) were immature with ovaries just undergo-
ing elongation.

Geographic distribution {Fig. 41) On live-bottom
inner continental shelf substrates of the western
North Atlantic (see comments below regarding more
northern captures) primarily from North Carolina
southward to Florida, in the eastern Gulf of Mexico,
including the west coast of Florida, to as far west as
the region of DeSoto Canyon. The majority of speci-
mens were collected off southeastern Florida and the
inner continental shelf off west Florida. Symphurus
minor has not been reported from localities in the
central and western regions of the Gulf of Mexico,
where sand, silt, or mud substrates predominate, and
is thus far unknown from live-bottom substrates off
the Yucatan Peninsula.

Along the U.S. Atlantic coast, S. minor occurs com-
monly as far north as Cape Hatteras, North Caro-
lina. Two collections, however, taken almost one hun-
dred years apart, record this species from Nova
Scotian waters. Ginsburg (1951) designated three
specimens trawled off Nova Scotia (44°23'N) as
paratypes of S. minor. More recently, Markle et al.
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Figure 41
Geographic distribution of Symphurus minor based on material
examined (discussion of geographic distribution appears in spe-
cies account).

(1980) captured a single larva during ichthyo-
plankton collections on the Scotian Shelf (42°21'N,
65°01'W). Isolated captures of S. minor in these far
northern regions likely represent expatriate individu-
als transported northward by the Gulf Stream from
southern locations.

Bathymetric distribution Symphurus minor has
been collected primarily on live-bottom habitats in
neritic waters on the inner continental shelf at depths
of 18-170 m (Table 10). The center of abundance for
this species, based on frequency of occurrence and
relative abundance of specimens, occurs between 20
and 60 m, where 65/79 (82%) specimens were cap-
tured. Only eight fish were collected at shallower
depths (between 18 and 20 m), whereas another six
were taken at deeper depths, with the deepest cap-
ture reported for the species (Ginsburg, 1951) being
that for three specimens (USNM 92614) collected in
the same trawl at 170 m on the Scotian Shelf.

Ecology Available ecological information is rather
limited for this species. Struhsaker (1969) reported S.
minor as common (present in 10-50% of trawling sta-
tions) along the open continental shelf of the south-
eastern United States. Topp and Hoff (1972) collected
14 specimens (11-70 mm) at water temperatures of
18.5-23.3°C and salinities of 35—36.5%¢. Although col-
lected frequently, this species has not been taken in
any abundance. In 52 collections examined, 31 con-
tained only a single specimen, 17 had two specimens,
and only 6 lots contained three or four specimens. Small
size, combined with relative inefficiency of trawls in
capturing small pleuronectiform fishes on live-bottom
substrates such as those inhabited by S. minor, un-
doubtedly contribute to the relatively small numbers
of specimens of this species collected at one time.

Throughout its range off the southeastern coast of
the United States, S. minor co-occurs with the phe-
notypically similar S. parvus. Although the species
are sympatric in this region, they are not syntopic
with respect to bathymetric distribution and sub-
strate preference. Symphurus minor usually occurs
in much shallower waters (20-60 m) than does S.
parvus (30-110 m, see below), and the two species
have not been captured simultaneously. Besides in-
habiting deeper waters, S. parvus generally occurs
on a substrate with a higher concentration of mud or
silt, in contrast to the live-bottom substrates usu-
ally occupied by S. minor.

Based on gonad condition of examined females,
spawning appears to take place during summertime
with most gravid females collected between June and
September. Ripening females appear primarily in
collections made from January to March. Nonripe
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females (those with long thin gonads showing little
evidence of ripening) were collected during Novem-
ber through early March. Topp and Hoff (1972) noted
that specimens collected on the west Florida shelfin
April had ripening gonads, and the smallest speci-
mens (11-13 mm) in their study were collected in
July, August, and November, indicating late spring
or summer spawning in this region.

Remarks Specimens from Albatross Station 2374
(USNM 131590-91) might be those included in the origi-
nal account of Aphoristia pigra (=S. piger) as noted in
the “Remarks” section in the account for that species.
In the original description of S. minor, Ginsburg incor-
rectly reported the catalogue number of the paratype
from Albatross Station 2372 as USNM 131593. The
actual catalog number is USNM 131293 (USNM
131593 is assigned to a lot of Jenkinsia lamprotaenia).
The larval specimen described by Kyle (1913) may
be that of S. minor, but because larval stages of this
species are still undescribed, specific identity of the
specimen can not be determined at this time.

Comparisons Meristic features of S. minor overlap
widely those of three other western Atlantic dwarf
tonguefishes, namely S. arawak, S. ommaspilus, and
8. parvus. Symphurus minor is easily distinguished
from S. arawak because it has 10 (vs. 12in S. arawak)
caudal-fin rays and a pupillary operculum (lacking
in 8. arawak). Other differences between these spe-
cies are discussed in the “Comparisons” section of
the species account for S. arawak.

Symphurus minor has many characters similar to
those observed in S. kyaropterygium, S. parvus, and

S. ommaspilus. All have similar caudal-fin ray counts
(10), all possess membrane ostia, and all have a well-
developed pupillary operculum. Meristic features of
S. minor are nonoverlapping with those of S.
kyaropterygium (see Tables 4-7). However, most
meristic features in S. minor widely overlap those of
S. parvus and S. ommaspilus. Of all congeners, S.
minor is most similar to S. parvus in meristic fea-
tures, pigmentation, and overall adult sizes.
Symphurus minor is distinguished from S. parvus
by its modally lower counts (dorsal-fin rays 69-81,
usually 72-77 vs. 75—86, usually 77-84 in S. parvus;
anal-fin rays 55-64 vs. 60-70, usually 62-68; and
total vertebrae 41-43, usually 4243 vs. 43—47, usu-
ally 4446, in S. parvus). There also are differences
between these two species in the frequency of occur-
rence of predominant ID patterns. Nearly 95% (74/
78) of the S. minor had a 1-4-2 ID pattern and none
had a 1-5-2 pattern, whereas only 40% (33/82) of the
S. parvus examined had a 1-4-2 pattern and 35/82
(43%) had a 1-5-2 ID pattern.

The most notable differences between S. minor and
S. ommaspilus occur in pigmentation patterns.
Symphurus minor has a dark brown blotch on the
ocular-side caudal region and lacks ocellated spots
on dorsal and anal fins, whereas S. ommaspilus lacks
a blotch on the ocular-side caudal region and pos-
sesses a single, conspicuous, ocellated spot on poste-
rior regions of the dorsal and anal fins. .

Compared with other Symphurus species with 10
caudal-fin rays, S. minor has much lower meristic
features than those of other western Atlantic spe-
cies (S. plagiusa, S. jenynsi, S. diomedeanus), and
the eastern Pacific S. fasciolaris.
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Figure 42
Symphurus parvus Ginsburg, VIMS 8832, 88.2 mm SL. North Carolina 34°23'N, 75°58'W.

Symphurus parvus Ginsburg, 1951
(Figs. 7A, 42-43; Tables 1-10, 25)
Pygmy tonguefish

Aphoristia pigra (not of Goode and Bean, 1886).
Goode and Bean, 1886:154 (in part) (specimens
from Albatross Station 2318 and Station 2405 may
be this species).

Aphoristia diomedeana (not of Goode and Bean,
1885). Goode and Bean, 1896:460 (in part) (speci-
men from Blake Station XXV examined).

?Symphurus pusillus (not of Goode and Bean, 1885).
Kyle, 1913:145 (description and figure of symmetri-
cal larva possibly this species).

Symphurus parvus Ginsburg, 1951:192 (original de-
scription, photograph). Briggs, 1958:298 (listed,
Florida). Topp and Hoff, 1972:85 (occurrence, dis-
tribution and ecology on west Florida shelf; lim-
ited ecological information). Munroe, 1992:370, 381
(ID pattern; geographic and bathymetric distribu-
tions). Darovee, 1995:89 (distribution on west
Florida Shelf).

Misidentification Gaspar-Dillanes and Espinosa-
Pérez, 1989:252 (inner continental shelf, Quintana
Roo, Mexico; specimen actually S. diomedeanus).

Diagnosis Symphurus parvus is distinguished from
all congeners by the combination of 1-4-2 or 1-5-2 ID
pattern; 10 caudal-fin rays; 4 hypurals; membrane
ostia in dorsal and anal fins; 75-86 dorsal-fin rays;
60-70 anal-fin rays; 43-47 total vertebrae; 59-78

scales in longitudinal series; well-developed pupil-
lary operculum; unpigmented peritoneum; absence
of scales on blind sides of dorsal- and anal-fin rays;
absence of fleshy ridge on ocular-side lower jaw; teeth
on anterior one-half to three-fourths of margin of
ocular-side premaxilla (rarely along entire margin
of jaw); teeth extending over entire length, or less
frequently, along only anterior three-fourths of mar-
gin of ocular-side dentary; ocular surface pigmenta-
tion featuring dark brown blotch on caudal region of
body; blind side without pattern of pepper-dots; dor-
sal, anal, and caudal fins without spots or blotches;
and relatively small adult size (usually <90 mm).

Description A diminutive species attaining maxi-
mum lengths of about 88 mm SL. ID pattern 1-5-2
(35/82 specimens) or 1-4-2 (33/82), rarely 1-4-3 or 1-
3-2 (Table 2). Caundal-fin rays 10 (70/76), rarely 9 or
11 (Table 3). Dorsal-fin rays 75-86, usually 77-84
(Table 4). Anal-fin rays 6070, usually 6268 (Table
5). Total vertebrae 43-47, usually 44-46 (70/78)
(Table 6). Hypurals 4 (78/78). Longitudinal scale rows
59-78 (Table 7). Scale rows on head posterior to lower
orbit 13-18, usually 14-17 (Table 8). Transverse
scales 26—35 (Table 9).

Proportions of morphometric features are pre-
sented in Table 25. Body moderately deep, maximum
depth in anterior one-third of body; body depth ta-
pering fairly rapidly in posterior two-thirds of body.
Preanal length smaller than body depth. Head rela-
tively long and wide, narrower than body depth. Head
length slightly less than head width (HW:HL 0.97-
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Table 25
Morphometrics for holotype (USNM 84491) and 33 addi-
tional specimens of Symphurus parvus. (Abbreviations
defined in methods section; SL is expressed in mm; char-
acters 2 to 14 are expressed in thousandths of SL; 15 to 21
in thousandths of HL; n = no. of specimens measured.)
Character Holotype n Range Mean SD
1. SL 64.0 34 338-873 544 1168
2.BD 300 34 248-328 2953 16.73
3. PDL 50 34 3669 53.8 7.22
4. PAL 264 34 211-305 2494 21.54
5. DBL 950 34 931-964 946.4 7.24
6. ABL 759 34 702-795 7582 21.19
7.PL 78 26 54-86 70.6 8.70
8. PA 59 34 38-71 55.2 8.21
9. CFL 122 30 112-151 129.2 9.29
10. HL 236 34 180-260 230.0 16.55
11. HW 258 34 211279 250.5 14.16
12. POL 156 34 118-162 1465 10.05
13. UHL 166 33 107-181 1592 13.60
14. LHL 105 33 88-139 1109 11.39
15. POL 662 34 595-688 637.7 23.82
16. SNL 146 34 146-229 1919 19.30
17. UJL 185 34 185-252 210.1 16.87
18. ED 152 34 105-197 153.2 20.71
19.CD 159 34 123-263 187.0 3145
20. OPLL 291 33 246-371 2916 30.69
21. OPUL 153 33 102246 1769 31.70

1.39, x=1.1). Lower head lobe width less than post-
orbital length; considerably narrower than upper
head lobe. Lower opercular lobe of ocular side con-
siderably wider than upper opercular lobe. Snout
moderately short, somewhat pointed; covered with
small ctenoid scales. Dermal papillae usually well
developed on blind side of snout; occasionally extend-
ing onto anterior portion of snout on ocular side.
Anterior nostril on ocular side long, when depressed
posteriorly, usually just reaching anterior margin of
lower eye. Jaws short; maxilla usually extending
posteriorly to vertical through anterior margin of
lower eye, or less frequently, reaching vertical
through midpoint of lower eye. Ocular-side lower jaw
without fleshy ridge. Teeth well developed on blind-
side jaws. Teeth on margin of ocular-side jaws very
small. Margin of ocular-side premaxilla with teeth
extending over anterior one-half to three-fourths
(rarely along entire jaw margin); ocular-side dentary
with teeth extending over entire margin of bone; less
frequently, teeth along only anterior three-fourths
of dentary margin. Chin depth nearly equal with
snout length. Lower eye large; eyes usually equal in
position. Anterior and medial surfaces of eyes par-
tially covered with 4-8 small ctenoid scales; 1-4 small
ctenoid scales in narrow interorbital region. Pupil-
lary operculum well developed. Dorsal-fin origin usu-

ally at point equal with verticals through anterior
margin of upper eye and anterior margin of pupil of
upper eye; predorsal length long. Scales absent on
blind sides of dorsal- and anal-fin rays. Basal regions
of dorsal-fin membrane from about seventh dorsal-
fin ray and backwards, and anal-fin membrane
throughout entire length of fin with a series of open-
ings (membrane ostia) between fin rays. Pelvic fin
long; longest pelvie-fin ray, when extended posteri-
orly, usually reaching base of first anal-fin ray.
Posteriormost pelvic-fin ray connected to body by
delicate membrane terminating immediately ante-
rior to anus, or occasionally extending posteriorly
almost to anal-fin origin (membrane torn in most
specimens). Caudal fin long. Scales large, ctenoid on
both sides of body.

Pigmentation (Fig. 42) Body coloration generally
similar for both sexes. Ocular surface usually light
brown or yellowish with conspicuous, prominent,
dark brown, roughly oblong- or diamond-shaped
blotch immediately anterior to caudal-fin base, and
variable number and arrangement of irregular dusky
markings; occasional specimens with traces of faint,
darker brown, incomplete crossbands. Caudal blotch
usually covering 4—6 scales in length and 6-9 scales
in width (usually crossing entire caudal region of
body). Caudal blotch separated from caudal-fin base
by 3—4 lightly pigmented scales. Crossbands, when
present, diffuse, irregular, incomplete, often widely
interrupted midlaterally. Ocular-side outer opercle
with same general background pigment as body.
Small brown spot of variable intensity usually
present at dorsal margin of opercular opening. In-
ner linings of opercles and isthmus on both sides of
body unpigmented. Usually with a well-developed
dark brown pigment band on ocular-side upper lip
extending posteriorly to angle of maxilla; ocular-side
lower lip infrequently lightly spotted, but without
definite pigment band. Blind side whitish or yellow-
ish. Peritoneum unpigmented.

Fin rays and membranes of dorsal and anal fins
rather lightly pigmented, irregularly flecked and
shaded; becoming increasingly darker posteriorly,
especially in posterior one-third of fins, but without
conspicuous spots or blotches. Fin rays more or less
uniformly pigmented along their lengths. Caudal fin
usually more darkly pigmented than dorsal or anal
fins. Scaly proximal portion of caudal fin with small,
more darkly, pigmented area sometimes forming dif-
fuse spot; distal scaleless portion of caudal fin usu-
ally completely pigmented to its extremity. Mem-
brane and fin rays of caudal fin on blind side of body
with pepper-dot pigmentation, especially well devel-
oped at base of fin,
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Size and sexual maturity (Fig.
7A) Symphurus parvus is a di-
minutive species, attaining maxi-
mum sizes of ca. 88 mm. Only nine
specimens exceeded 70 mm, and
most specimens were much smaller,
with 81% of 101 specimens exam-
ined for size-related life history in-
formation ranging between 40 and
70 mm. Males and females attain
similar sizes; the largest specimens
examined were males (87.3 and 84.7
mm), whereas the largest female
was slightly smaller (80.6 mm).
Gaspar-Dillanes and Espinosa-
Pérez (1989:252) collected a 176-mm
specimen (IBUNAM-P 2493) on the
inner continental shelf off Quintana
Roo, Mexico, which they identified
as S. parvus. It is a specimen of S.
diomedeanus, a species that reaches
ca. 207 mm (see below).

Of 101 specimens examined for
life history information, 48 were
males (33.5-87.3 mm), 48 females
(21.8-80.6 mm), and 5 were imma-
ture fish (26.6—41.5 mm) of indeter-
minate sex. Based on reproductive
stages of females, sexual maturity occurs at sizes of
4045 mm in this species. All females larger than 45
mm, except two, were mature. Twenty-eight females
(39.8-80.6 mm) were gravid; 13 others (42.2-71.3),
although not gravid, were mature with fully elon-
gate ovaries, and in some, developed ova were evi-
dent. Seven females (21.8—47.7 mm) were immature
with ovaries just undergoing elongation. Topp and
Hoff (1972) also reported females of 37 and 43 mm
with ovaries just undergoing elongation, whereas
ovaries of a 62-mm specimen that they examined
contained nearly mature ova.

Geographic distribution (Fig. 43) Neritic waters
of the western North Atlantic from just south of Cape
Lookout, North Carolina, south to Trinidad. Most
frequently taken on inner continental shelf mud sub-
strates off the southeastern Atlantic coast of Florida,
throughout the Gulf of Mexico and Caribbean Sea
off Central and South America to Trinidad, but ab-
sent from the Greater and Lesser Antilles.

Off the southeastern U.S. coast, S. parvus has been
collected most frequently off southern Florida. Only
three captures, consisting of one specimen apiece,
record S. parvus north of this region. The northern-
most record for this species is a specimen (VIMS
8832; 87 mm) taken on the continental shelf just

Figure 43

Geographic distribution of Symphurus parvus based on material examined (discus-
sion of geographic distribution appears in species account).

south of Cape Lookout, North Carolina (34°23'N,
75°58'W; 80 m). One other specimen was collected
off South Carolina (33°N), and the third specimen
was taken at an unusually deep location (383 m)
under the Gulf Stream off Daytona Beach, Florida
(29°N).

Symphurus parvus has been collected at many in-
ner continental shelf localities throughout the Gulf
of Mexico, including areas off west Florida, the Cen-
tral Gulf off Alabama and Louisiana, and the west-
ern Gulf off Texas and the Yucatan Peninsula
(Springer and Bullis, 1956; this study). Symphurus
parvus also occurs on the inner continental shelf
throughout the Caribbean Sea—off Belize, Honduras,
Panama, Colombia, eastern Venezuela, and Trinidad.

Ginsburg (1951) speculated that S. parvus would
eventually be found in the West Indies. A single speci-
men (USNM 47657) containing a label reading Blake
XXV is listed in the ledgers at USNM as probably hav-
ing been taken from an unspecified location in the West
Indies. Locality information for this specimen, however,
is questionable. Eschmeyer (1965) noted many discrep-
ancies regarding Blake station data between those re-
ported by Goode and Bean (1896) and those entered in
ledgers at the USNM fish collection. Because no addi-
tional locality information accompanies USNM 46757
and because station data associated with this speci-
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men are unreliable, occurrence of S. parvus in the West
Indies, based on this particular specimen, cannot be
unequivocally verified. Also, because S. parvus is most
often found on silty substrates in relatively deep ner-
itic waters (see below), its occurrence in the West Indies
would be quite restricted owing to absence of suitable
soft mud and silt substrates (calcareous sediments are
more widespread throughout this region) at depths
where S. parvus usually occurs.

Bathymetric distribution Symphurus parvus occurs
over a wide range of depths from 20 to 146 m; one
unusual deepwater capture of a single specimen
(UMML 35263) was made at 383 m (Table 10). Most
specimens (107/114,94%), however, have been collected
between 31 and 110 m. Only five specimens have been
taken at depths shallower than 30 m, whereas eight
others were trawled at depths exceeding 100 m. Topp
and Hoff (1972) reported similar capture depths (37—
109 m) on the west Florida shelf for this species.

Although S. parvus has been collected from depths
greater than 110 m, such deepwater occurrences are
apparently unusual. The deepest recorded captures
are for single specimens collected at 146 m and 383
m, whereas the next deepest captures are for six
specimens taken between 101 and 110 m. The speci-
men captured at 383 m (UMML 35263) is undoubt-
edly S. parvus, despite a depth of capture consider-
ably beyond the depth range known for the other
specimens. Along with S. parvus, specimens of
Enchelyopus cimbrius, Chaunax pictus, Dibranchus
atlanticus, Malacocephalus occidentalis, Bembrops
sp., and Coelorhynchus carminatus, deepwater spe-
cies occurring to the edge of the continental shelf and
on the upper continental slope, were also taken in
the same trawl collection at this station.

Ecology Little is known concerning the ecology of
8. parvus. Topp and Hoff (1972) collected this spe-
cies on the west Florida shelf over a temperature
range of 18.8-24°C and salinities of 33.8-36.3%c. They
also remarked that S. parvus was not abundant any-
where, because most of their collections were of soli-
tary individuals as were most collections (51/70) ex-
amined in this study. Eleven other collections con-
tained two specimens each, whereas nine additional
lots contained three to 16 specimens. The rarity of
this species, based on trawl collections, may reflect
the general inefficiency of trawls for capturing small
pleuronectiform fishes, especially those that inhabit
relatively deep waters, as does S. parvus.

Remarks Ginsburg (1951) noted that specimens
from Albatross Station 2318 originally designated by
Goode and Bean (1886) as “collateral types” (=para-

types in current usage) of A. pigra were actually speci-
mens of S. parvus. Ginsburg selected three of these
(USNM 74330) as paratypes of S. parvus. The fourth
specimen, contained in the same bottle with the oth-
ers, was not designated a paratype of S. parvus be-
cause it was on loan to P. Chabanaud (MNHN) and
was not included in the original description of S.
parvus. This specimen has been recatalogued as
USNM 342239.

In examining specimens on which the original de-
scription of A. pigra was based, Ginsburg (1951)
noted that he could not find specimens from Alba-
tross station 2405. However, in his description of S.
parvus, Ginsburg listed six specimens from Albatross
station 2318. These specimens are now catalogued
with the following numbers: USNM 84491 one speci-
men; USNM 152733 one specimen; USNM 74330
three specimens; and USNM 342239 one specimen.
Because only four specimens were originally collected
from Albatross station 2318 (as indicated by Goode
and Bean, 1886), possibly USNM 84491 and USNM
152733, now catalogued separately (the specimens
were originally in the same jar), may represent the
two paratypes of A. pigra from Albatross station 2405.
Examination of labels contained with the specimens
and museum registers at the USNM could not resolve
this problem. It appears that if labels with the speci-
mens were mixed-up, or collection data for the speci-
mens were mislabelled, it happened before the lot be-
came part of the USNM collection.

If USNM 84491 (the holotype of S. parvus) and
USNM 1527383 (a paratype of S. parvus) are indeed
the specimens from Albatross Station 2405 included
in Goode and Bean’s description of A. pigra (instead
of Albatross station 2318, as presently labelled), then
type locality and collection information of S. parvus
changes from Albatross Station 2318 (24°25'45"N,
81°46'W: 45 fm; 15 Jan 1885) to Albatross Station
2405 (28°45'N, 85°02'W; 30 fm; 15 Mar 1885).

Among western Atlantic tonguefishes, S. parvus
is most unusual in that two patterns of interdigita-
tion of dorsal-fin pterygiophores were found in nearly
equal frequencies in the specimens examined. Thirty-
three of 82 (40%) specimens had a 1-4-2 pattern,
whereas 35/82 (43%) had a 1-5-2 pattern. No corre-
lations between geography, sex, or size and the ob-
served bimodal distribution of pattern types were
found. Symphurus parvus is one of only three spe-
cies in the genus in which two ID patterns occurred
in nearly equal frequencies (Munroe, 1992).

Comparisons Of all congeners, S. parvus is most
similar to the western South Atlantic S. kyaro-
pterygium and the western North Atlantic S. minor.
Symphurus parvus can be distinguished from both



86

Fishery Bulletin 96{1), 1998

species by differences in meristic characters (see
Tables 4—7). These and other differences are dis-
cussed in the “Comparisons” section of the species
accounts for S. kyaropterygium and S. minor).

Symphurus parvus differs most notably from S.
ommaspilus in having an irregularly shaped, dark
brown, blotch on the ocular-side caudal region and
in having uniformly pigmented dorsal and anal fins,
whereas S. ommaspilus lacks the pigmented blotch
on the ocular-side caudal region, and it has a single,
conspicuous, ocellated spot on the posterior dorsal
and anal fins. Other differences between these spe-
cies include modal differences in meristic features
(see Tables 4-7).

Symphurus parvus is similar in size and some
meristic features to, and also occurs syntopically
with, S. pelicanus. Symphurus parvus differs readily
from this species in having an unpigmented perito-
neum, dark brown blotch on the ocular-side caudal
region, pupillary operculum, and 10 caudal-fin rays
(vs. black peritoneum, no caudal blotch, no pupillary
operculum, and 12 caudal-fin rays in S. pelicanus).
Other differences between S. parvus and S. pelicanus
are discussed in the “Comparisons” section of the ac-
count for S. pelicanus.

Symphurus parvus is not easily confused with
other Atlantic tonguefishes possessing 10 caudal-fin
rays (S. plagiusa, S. jenynsi, and S. diomedeanus),
which have either sympatric or similar bathymetric
distributions and which may be collected syntopically,

because S. parvus has much lower meristic features
(see Tables 4-9), membrane ostia in dorsal and anal
fins, and a dark brown caudal blotch on the ocular side
(vs. higher meristics, caudal blotch, and membrane os-
tia lacking in these other species). Symphurus parvus
differs further from the sympatric S. plagiusa and the
allopatric S. jenynsi in having a well-developed pupil-
lary operculum (absent in these others). Symphurus
parvus also lacks the conspicuous black spot on the
outer surface of the ocular-side opercle, fleshy ridge on
the ocular-side lower jaw, and small ctenoid scales on
blind sides of the posterior dorsal- and anal-fin rays
characteristic of S. plagiusa. Symphurus parvus is also
easily recognized from S. diomedeanus because it has
uniformly pigmented dorsal and anal fins lacking con-
spicuous spots, whereas dorsal and anal fins of S.
diomedeanus usually have a series of conspicuous spots
on posterior regions of these fins.

Symphurus parvus is readily distinguished from
eastern Pacific congeners by its combination of a
1-4-2 ID pattern, 10 caudal-fin rays, unpigmented
peritoneum, and well-developed pupillary operculum.
Among these species, only S. fasciolaris has 10 cau-
dal-fin rays. Symphurus parvus differs from this spe-
cies in its lower counts (43-47 vs. 48-52 total verte-
brae; 75-86 vs. 90-97 dorsal-fin rays; and 6070 vs.
77-81 anal-fin rays in S. fasciolaris). It also lacks
the pigmented spot on the caudal fin and combina-
tion of crossbands and rounded spots on the ocular
surface present in S. fasciolaris.
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Figure 44
Symphurus ommaspilus Bohlke, FMNH 94820, 53.6 mm SL. Belize, Glovers Reef.

Symphurus ommaspilus Bohlke, 1961
(Figs. 6F, 44-45; Tables 1-10, 26)
Ocelliated tonguefish

?Symphurus pusillus (not of Goode and Bean, 1885).
Kyle, 1913:145 (symmetrical larva with figure,
possibly this species).

Symphurus marginatus (not of Goode and Bean,
1886). Metzelaar, 1919:134 (St. Eustatius Island).

Symphurus ommaspilus Béhlke, 1961:2 (original
description with photograph; west side of south-
ern of two Long Bay Cays, Andros Island, Baha-
mas). Robins and Randall, 1965:334 (Bahamas;
counts, measurements). Bohlke and Chaplin,
1968:225 (Bahamas; in key, figure, comments).
Munroe, 1992:370, 381 (ID pattern; geographic,
bathymetric distributions).

Diagnosis Symphurus ommaspilus is easily distin-
guished from all congeners by the combination of
1-4-2 ID pattern; 10 caudal-fin rays; membrane os-
tia in dorsal and anal fins; 4 hypurals; 75-79 dorsal-
fin rays; 60—64 anal-fin rays; 43—44 total vertebrae;
58-64 scales in longitudinal series; unpigmented
peritoneum; well-developed pupillary operculum;
teeth usually along only anterior one-half (occasion-
ally with teeth along nearly anterior three-fourths)
of margin of ocular-side premaxilla; teeth usually
along only anterior one-half to three-fourths of mar-
gin of ocular-side dentary (less frequently teeth along
entire margin of dentary); ocular surface pigmenta-
tion uniformly whitish without caudal blotch; blind
side without pepper-dot pigmentation; dorsal and
anal fins each with single ocellated spot on posterior

one-fifth of fin; and small body size (maximum size
ca. 60 mm).

Description A dwarf species attaining maximum
lengths of ca. 60 mm SL. ID pattern 1-4-2 (Table 2}.
Caudal-fin rays 10 (Table 3). Dorsal-fin rays 75-79
(Table 4). Anal-fin rays 60—64 (Table 5). Total verte-
brae 43—44 (Table 6). Hypurals 4 (28/28 specimens).
Longitudinal scale rows 58—64 (Table 7). Scale rows
on head posterior to lower orbit 14-17 (Table 8).
Transverse scales 27-33 (Table 9).

Proportions of morphometric features presented in
Table 26. Body moderately deep, maximum depth in
anterior one-third of body; body depth tapering
gradually beyond body midpoint. Preanal length
shorter than body depth. Head relatively long and
wide, considerably narrower than body depth. Head
length shorter than head width (HW:HL 1.02-1.18,
x=1.1). Lower head lobe width considerably less than
postorbital length; narrower than upper head lobe.
Lower opercular lobe on ocular side narrower than
upper opercular lobe. Snout long and somewhat
pointed; covered with small deciduous ctenoid scales.
Dermal papillae well developed on blind side of snout;
occasionally extending onto anterior portion of snout
on ocular side of body. Anterior nostril on ocular side
long, when depressed posteriorly, usually reaching
anterior margin of lower eye. Jaws short; maxilla
usually extending posteriorly to vertical through
midpoint of lower eye; occasionally only reaching
vertical through anterior margin of lower eye. Teeth
well developed on blind-side jaws; usually only ante-
rior one-half of margin of ocular-side premaxilla with
single row of slender teeth; occasionally teeth along
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Table 26
Morphometrics for holotype (ANSP 93810) and 27 addi-
tional specimens of Symphurus ommaspilus. (Abbrevia-
tions defined in methods section; SL is expressed in mm;
characters 2 to 14 are expressed in thousandths of SL; 15
to 21 in thousandths of HL; n = no of specimens measured.)
Character Holotype n Range Mean SD
1. SL 40.9 28 14.4-56.4 343 11.02
2. BD 308 28 254-348 300.2 1741
3. PDL 68 28 40-87 58.8 11.08
4. PAL 269 28 224-326 267.2 22.70
5. DBL 927 28 846-975 9415 25.83
6. ABL 756 28 612-773 730.6 32.31
7.PL 98 25 54-104 828 11.63
8. PA 56 27 49-90 62.6 9.43
9. CFL 127 26 92-160 128.3 14.16
10. HL 235 28 196-268 2314 13.99
11. HW 259 28 227-292 2538 14.62
12. POL 137 28 119-190 1449 13.38
13. UHL 166 28  140-171 155.1 8.00
14. LHL 103 28 96-135 1112 1181
15. POL 583 28 546-802 627.1 46.48
16. SNL 240 27 147-330 210.6 34.19
17. UJL 198 28 164-277 205.7 2331
18. ED 115 28 114-175 1384 16.58
19.CD 198 27 162-274 206.0 30.69
20. OPLL 177 28  147-277 196.0 29.31
21. OPUL 281 28 210-346 2794 3145

nearly entire anterior three-fourths of premaxillary
margin. Ocular-side dentary with teeth on anterior
one-half to three-fourths of its length; less frequently
with teeth along entire margin of bone. Chin depth
usually slightly less than snout length. Ocular-side
lower jaw without fleshy ridge. Lower eye relatively
large; eyes usually equal in position, occasionally
upper eye slightly in advance of lower eye. Anterior
and medial surfaces of eyes usually scaleless; 2-3
scales present in narrow interorbital region. Pupil-
lary operculum well developed. Dorsal-fin origin usu-
ally equal with vertical through midpoint of upper
eye; occasionally reaching vertical through anterior
margin, or rarely, posterior margin, of pupil of upper
eye; predorsal length long. Basal region of dorsal-fin
membrane from about seventh dorsal-fin ray and
backwards, and anal-fin membrane throughout en-
tire length of fin, with series of openings (membrane
ostia) between fin rays. Scales absent on blind sides
of dorsal- and anal-fin rays. Pelvic fin long; longest
pelvic-fin ray, when extended posteriorly, usually
reaching base of first anal-fin ray. Posteriormost pel-
vic-fin ray connected to body by delicate membrane
terminating immediately anterior to anus, or occa-
sionally extending posteriorly to anal-fin origin
(membrane torn in most specimens). Caudal fin mod-
erately long. Scales large, ctenoid on both sides of body.

Pigmentation (Fig. 44) Body coloration generally
similar for both sexes. Ocular surface generally whit-
ish with numerous, indistinct, irregularly-shaped,
darker brown chromatophores sprinkled over entire
surface. Posterior one-third of body darker due to
heavier chromatophore concentration; posterior
darkening of body surface terminating near caudal-
fin base. Occasionally dark pigment concentrated into
one, or unusually, two, incomplete, and rather faint,
crossbands situated at, or slightly posterior to, body
midpoint. Outer surface of ocular-side opercle with
same background coloration as body. Inner linings
of opercles and isthmus on both sides of body unpig-
mented. Ocular-side lips diffusely sprinkled with
faint melanophores, but without definite pigment
band. Blind side off-white or yellowish. Peritoneum
unpigmented.

Dorsal and anal fins with single, large, distinctly
ocellated spot on fin in posterior one-fifth of body
(approximately 10-14 fin rays anterior to posterior
extent of each fin). Remainder of fin rays in dorsal
and anal fins with variable sprinkling of brown pig-
ment at irregular intervals, but heaviest in regions
corresponding to crossbands on body. Both fin rays
and membranes of dorsal and anal fins in posterior
one-third of body more heavily pigmented than cor-
responding features in anterior region of body. Scaly
portion of caudal fin with darker brown pigment, but
not forming distinct spot; distal, scaleless portion of
caudal fin with little, if any, pigment.

Size and sexual maturity (Fig. 6F) Symphurus
ommaspilus is a dwarf species attaining lengths of
about 57 mm. The majority (15/28) of individuals
were much smaller (25-40 mm). Females attain
somewhat larger sizes than males. The three largest
specimens are gravid females measuring 56.4, 55.0,
and 53.6 mm. The two largest males are substan-
tially smaller, both only 42.7 mm. Of 25 specimens
for which size-related life history information was
examined, 8 were males (27.9—42.7 mm), 14 females
(26.4-56.4 mm), and 3 fish (14.4—-25.7 mm) were im-
mature (sex could not be determined). Based on re-
productive stages of females, sexual maturity occurs
at very small sizes. Females as small as 27.7 mm
were mature with fully elongate ovaries, and the
smallest gravid females were 28.4 and 30.3 mm. All
females, but two (26.4 and 33.6 mm), between 27 and
35 mm were sexually mature with ovaries either fully
elongate, or with ovaries containing developed ova.
The smallest female (26.4 mm) had ovaries just un-
dergoing posterior elongation. The smallest specimen
(14.4 mm) examined in this study was a completely
metamorphosed immature fish (with little indication
of any gonadal development) with completely devel-
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Figure 45

Geographic distribution of Symphurus ommaspilus based on material examined (discussion of
geographic distribution appears in species account).

oped squamation and that had already assumed a
benthic lifestyle.

Geographic distribution (Fig. 45) Widespread
through insular regions of the Caribbean Sea, includ-
ing the Bahamas, Glover’s Reef, Belize, St. James in
the Virgin Islands, Puerto Rico, St. Eustatius, St.
Barthelemy, Curagao, and the French West Indies.
About one-half (n=13) of the examined specimens
were collected in the Bahamas. The species has rarely
been captured at reef areas along the continental
margin of the Caribbean (only one citation, FMNH
94820, at Glover’s Reef, Belize). Thus far, S.
ommaspilus has not been recorded from the Florida
Keys.

Bathymetric distribution Symphurus ommaspilus
inhabits sandy substrates, including those in sub-
merged beds of aquatic vegetation, in clear shallow
waters (1-27 m) adjacent to coral reefs (Table 10).
The majority of collections (23/24) occurred in wa-
ters shallower than 15 m, whereas the deepest re-
ported capture is that of one specimen (ZMUC 8652)
at 27 m.

Ecology Little is known concerning the biology of
S. ommaspilus which is captured infrequently and
generally in small numbers. The combination of small
size, cryptic habits, and difficulties in sampling on
substrates where S. ommaspilus occurs may account
for its infrequent capture. Only three of 15 lots con-
tained more than two fish (one each with 3, 5, and 7
individuals); most captures were a single fish.

Comparisons Symphurus ommaspilus most closely
resembles S. minor and S. parvus, but is easily dis-
tinguished in having a single ocellated spot on both
the dorsal and anal fins (absent in S. minor and S.
parvus), and it lacks the pigmented blotch on the
ocular-side caudal region (present in the others).
Other differences between S. ommaspilus, S. minor,
and S. parvus are discussed in the “Comparisons”
sections in accounts for each of these species.
Symphurus ommaspilus is somewhat similar to S.
diomedeanus in that both possess 10 caudal-fin rays,
well-developed pupillary operculum, and both have
spotted dorsal and anal fins. However, S. ommaspilus
has only a single ocellated spot on the posterior dor-
sal and anal fins, whereas S. diomedeanus usually
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has a series of nonocellated spots on posterior por-
tions of dorsal and anal fins. Symphurus ommaspilus
also possesses ostia in the dorsal- and anal-fin mem-
branes (absent in S. diomedeanus) and it has much
lower, nonoverlapping, meristic features (7579 dor-
sal-fin rays vs. 86-96 in S. diomedeanus; 60—64 anal-
fin rays vs. 69-80; and 43—44 total vertebrae vs. 47—
50 in S. diomedeanus). These two species also differ
with respect to ID pattern (1-4-2 vs. 1-4-3 in S.
diomedeanus) and S. ommaspilus is much smaller (ca.
60 mm or less), whereas S. diomedeanus attains 185
mm or more and does not mature until 90 mm or larger.

Symphurus ommaspilus is easily diagnosed from
S. plagiusa, a species that also possesses 10 caudal-
fin rays and unpigmented peritoneum, because S.
plagiusa lacks the conspicuous ocellated dorsal- and
anal-fin spots characteristic of S. ommaspilus.
Symphurus ommaspilus differs further from that
species in possessing a pupillary operculum and

membrane ostia (both absent in S. plagiusa), in lack-
ing a conspicuous black spot on the outer surface of
the ocular-side opercle, a fleshy ridge on the ocular-
side lower jaw, and small ctenoid scales on blind sides
of dorsal- and anal-fin rays (vs. presence of a black
opercular spot, fleshy ridge, dark pigmentation on
isthmus and inner opercular linings, and small scales
on blind sides of fin rays in S. plagiusa).

Symphurus ommaspilus differs from the western
Atlantic S. urospilus in having ocellated spots on the
dorsal and anal fins and a different caudal-fin ray
count (10 vs. 11 caudal-fin rays in S. urospilus). Also,
S. ommaspilus does not have an ocellated spot on
the caudal fin, characteristic of S. urospilus. Differ-
ences between S. ommaspilus and other western At-
lantic tonguefishes with which it might be confused
are discussed in the “Comparisons” sections under
species accounts for S. arawak, S. pelicanus, and S.
kyaropterygium, respectively.
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Figure 46

Symphurus diomedeanus (Goode and Bean). (A) UMML 35270, 136 mm SL, Venezuela 10°49'N, 63°13'W. (B) UMML 35271,
121 mm SL, British Guiana 8°08'N, 58°34'W.

Symphurus diomedeanus {(Goode and Bean,
1885)

(Figs. 9D, 46-47; Tables 1-10, 27-28)
Spottedfin tonguefish

Aphoristia diomedeana Goode and Bean, 1885:589
(original description; off Tortugas, Florida). Goode
and Bean, 1896:460 (in part, more than one spe-
cies included in account) (Tortugas, Florida; rede-
scription, counts and figure of holotype; additional
data on specimens from Gulf of Mexico and Carib-
bean). Jordan, 1886b:603 (West Indies).

Symphurus diomedeanus. Jordan and Goss, 1889:101
(possible geographical variety and synonym of S.
plagiusa). Jordan and Evermann, 1898:2711 (af-

ter Goode and Bean). Evermann and Marsh,
1900:332 (in key; geographical variety of S.
plagiusa). Chabanaud, 1939:26 (Gulf of Mexico).
Longley and Hildebrand, 1941:49 (Tortugas,
Florida). Munroe, 1992:371, 382 (ID pattern; geo-
graphic, bathymetric distributions).

Symphurus sumptuosus Chabanaud, 1948:509 (origi-

nal description; Rio de Janeiro, Brazil).

Symphurus diomedianus. Ginsburg, 1951:194 (in-

valid emendation of name; North Carolina to Bra-
zil; redescription, synonymy, figure). Hildebrand,
1954:296 (Texas, Mexico; occurrence on brown
shrimp grounds; substrate preference). Hilde-
brand, 1955:205 (Gulf of Campeche, Mexico; occur-
rence on pink shrimp grounds; substrate prefer-
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ence). Springer and Bullis, 1956:55 (Gulf of Mexico
localities). Briggs, 1958:297 (Florida). Hoese,
1958:346 (Texas). Duarte-Bello, 1959:65 (Cuba).
Cervigén, 1961:42 (Venezuela). Bullis and Thomp-
son, 1965:34 (North Carolina, Florida). Moe and
Martin, 1965:149 (off Tampa, Florida). Caldwell,
1966:84 (Jamaica). Cervigén, 1966:817 (Venezu-
ela). Carvalho et al., 1968:3 (Brazil; in key). Moe,
1968:172 (Gulf of Mexico; reversed, partially
ambicolorate specimen). Starck, 1968:31 (Alliga-
tor Reef, Florida). Struhsaker, 1969:298 (southeast-
ern coast United States). Mago-Leccia, 1970:111
(Venezuela). Franks et al., 1972:124 (Mississippi;
two specimens with ecological data). Topp and Hof¥,
1972:79 (west Florida shelf: synonymy, counts, fig-
ure, distribution, ecology). Miller and Jorgenson,
1973:305 (meristic features and vertebrae counts,
four specimens). Palacio, 1974:86 (Colombia).
Chittenden and McEachran, 1976:94 (northwest
Gulf of Mexico). Menezes and Benvegnii, 1976:148
(Brazil; redescription, counts, figure; senior syn-
onym of S. sumptuosus Chabanaud, 1948, and S.
pterospilotus Ginsburg, 1951). Chittenden and
Moore, 1977:111 (110 m depth contour, central and
western Gulf of Mexico). Lema and Oliveira, 1977:5
(in key). Ogren and Brusher, 1977:101 (St. Andrews
Bay, Florida). Soares, 1978:24 (Rio Grande do
Norte, Brazil). McCaffrey, 1981:204 (northeast Gulf
of Mexico). Nonato et al., 1983:151 (Sao Paulo
State, Brazil). Darcy and Gutherz, 1984:93 (west
Florida shelf). Valdez and Aguilera, 1987:174 (Gulf
of Venezuela; counts, description, figure). Cervigén
et al., 1993:305 (Venezuela; descriptive characters;
distribution; figure). Darovec, 1995:88 (distribu-
tion on west Florida shelf).

Symphurus pterospilotus Ginsburg, 1951:194 (origi-
nal description, figure; Isla de Flores, Uruguay).
Menezes and Benvegni, 1976:148 (redescription,
counts; junior synonym of S. diomedeanus).
Lazzaro, 1977:69 (in key). Soares, 1978:24 (Rio
Grande do Norte, Brazil). Lema et al., 1980:45
(Porto Belo and Florianopolis, Brazil; literature
summary). Menni et al., 1984:202 (Uruguay; pos-
sible synonym of S. diomedianus).

Symphurus diomedanus [sicl. Corréa et al., 1986:37
{Matinhos, Brazil; common names; figure).

Symphurus parvus (not of Ginsburg, 1951). Gaspar-
Dillanes and Espinosa-Pérez, 1989:252 (inner con-
tinental shelf, Quintana Roo, Mexico).

Symphurus plagiusa (not of Linnaeus, 1766). Gaspar-
Dillanes and Espinosa-Pérez, 1989:252 (inner con-
tinental shelf, Quintana Roo, Mexico).

Diagnosis Symphurus diomedeanus is distin-
guished from all congeners by its unique combina-

tion of: predominant 1-4-3 ID pattern; 10 caudal-fin
rays; 4 hypurals; 86-96 dorsal-fin rays; 6980 anal-
fin rays; 47-50 total vertebrae; 79—96 scales in lon-
gitudinal series; well-developed pupillary operculum,;
unpigmented peritoneum; absence of scales on blind
sides of dorsal- and anal-fin rays; absence of mem-
brane ostia in dorsal and anal fins; absence of fleshy
ridge on ocular-side lower jaw; usually with single,
mostly incomplete, row of teeth extending to middle
of margin of ocular-side lower jaw; ocular-side upper
jaw usually without teeth (occasionally with few teeth
on margin at premaxillary symphysis); ocular sur-
face uniformly yellowish to dark brown without
prominent blotches on caudal region (occasionally
with faint traces of irregular number of wide, dif-
fuse, poorly defined, crossbands); without pigmented
spot on outer surface of ocular-side opercle; blind side
without pepper-dot pigmentation; and posterior por-
tions of dorsal and anal fins with series of well-de-
veloped, nonocellated spots (rarely with nonocellated
spot also on caudal fin).

Description A relatively large species attaining
sizes to ca. 207 mm SL. ID pattern usually 1-4-3 (160/
218 specimens), less frequently 1-5-3 (13/218), 1-4-2
(13/218), or 1-3-4 (Table 2). Caudal-fin rays usually
10 (202/213), rarely 9, 11, or 12 (Table 3). Dorsal-fin
rays 86-96, usually 88-93 (Table 4). Anal-fin rays
69-80, usually 72—-77 (Table 5). Total vertebrae 47—
50, usually 48-50 (215/219) (Table 6). Hypurals 4
(219/219). Longitudinal scale rows 79-96, usually 84—
94 (Table 7). Scale rows on head posterior to lower
orbit 16-21, usually 17-20 (Table 8). Transverse
scales 34—47, usually 37—44 (Table 9).

Proportions of morphometric features presented in
Table 27. Body moderately deep; maximum depth in
anterior one-third of body; body depth tapering fairly
rapidly posterior to midpoint. Preanal length con-
siderably smaller than body depth. Head moderately
long and narrow, considerably narrower than body
depth. Head length shorter than head width (HW:HL
1.11-1.41, x= 1.2). Lower head lobe width slightly
less than postorbital length; considerably narrower
than upper head lobe. Lower opercular lobe of ocu-
lar side considerably wider than upper opercular lobe.
Snout short and rounded; covered with small ctenoid
scales. Dermal papillae well developed on snout, chin,
and dorsal portion of head at base of dorsal fin on
blind side of body. Anterior nostril on ocular side
short, when depressed posteriorly, usually falling just
short of anterior margin of lower eye. Jaws relatively
short; maxilla extending posteriorly only to point
between verticals through middle and anterior mar-
gin of pupil of lower eye. Ocular-side lower jaw with-
out obvious fleshy ridge. Teeth well developed on
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Table 27
Morphometrics for holotype (USNM 37347) and 40 additional specimens of Symphurus diomedeanus, including holotypes of S.
sumptuosus (BMNH 1913.7.30:345) and S. pterospilotus (USNM 87770) herein regarded as junior subjective synonyms. (Abbre-
viations defined in methods section; SL is expressed in mm; measurements 2 to 14 are thousandths of SL; 15 to 21 are thou-
sandths of HL; n = no. of specimens measured).
diomedeanus sumptuosus pterospilotus
Character holotype holotype holotype n Range Mean SD
1. SL 137.9 1115 115.2 41 88.8-175.0 131.8 22.91
2.BD 302 310 299 41 268-324 297.4 11.86
3. PDL 47 39 45 41 33-55 425 4.17
4. PAL 206 197 201 41 179-238 208.5 12.63
5. DBL 954 961 955 41 945-967 957.5 4.18
6. ABL 787 781 796 41 751-823 783.2 18.14
7.PL 60 60 64 41 46-64 54.4 5.20
8.PA 55 66 61 40 28-82 50.3 11.46
9.CFL 104 104 107 40 96-120 107.9 6.20
10. HL 174 187 162 41 162-204 181.9 11.04
11. HW 218 263 222 41 199-263 223.9 15.30
12. POL 116 128 104 41 81-143 119.9 10.47
13. UHL 138 153 149 41 122-170 148.5 10.43
14. LHL 91 110 90 41 78-117 94.8 8.24
15. POL 667 688 642 41 483-721 658.5 35.47
16. SNL 175 173 187 41 130-209 172.5 17.31
17. UJL 208 173 176 41 165223 191.2 15.78
18.ED 138 82 150 41 82-156 130.5 15.71
19.CD 192 216 262 40 152-294 210.5 29.52
20. OPLL 321 375 364 41 240-375 304.3 32.00
21. OPUL 229 226 214 41 183-284 225.8 21.35

blind-side jaws. Margin of ocular-side lower jaw usu-
ally with single, mostly incomplete, row of slender
teeth extending to middle of jaw; ocular-side upper
. jaw usually without teeth, occasionally with few teeth
at margin of premaxillary symphysis. Chin depth
somewhat larger than snout length. Lower eye rela-
tively large; eyes usually equal in position, although
occasionally upper slightly in advance of lower eye.
Anterior and medial surfaces of eyes not covered with
scales; usually 1-3 small ctenoid scales in narrow
interorbital region. Pupillary operculum well devel-
oped. Dorsal-fin origin usually equal with vertical
line through anterior margin of upper eye; occasion-
ally either slightly anterior to vertical through ante-
rior margin of upper eye, or reaching vertical through
midpoint of upper eye; predorsal length long. Scales
usually absent on blind sides of dorsal- and anal-fin
rays; occasionally 1-2 scales at base of fin rays, es-
pecially in larger specimens. Pelvic fin short; long-
est pelvic-fin ray, when extended posteriorly, usually
reaching base of first anal-fin ray. Posteriormost pel-
vie-fin ray connected to body by delicate membrane
terminating immediately anterior to anus, or occasion-
ally extending posteriorly almost to anal-fin origin
(membrane torn in most specimens). Caudal fin short.
Scales large, strongly ctenoid on both sides of body.

Pigmentation (Fig. 46, A and B) Body coloration
similar for both sexes. Ocular surface usually uni-
formly dark brown; occasionally with faint traces of
variable number of wide, diffuse, poorly defined
crossbands. Crossbands, when present, usually in-
complete across body and not continued onto dorsal
and anal fins; crossbands usually only slightly darker
than background coloration. Specimens without
crossbands usually with irregular dark mottling or
dark blotches over entire ocular surface. Pupillary
operculum usually dark brown or black. Specimens
collected from light-colored substrates usually with
uniform light brown or yellowish coloration on ocu-
lar surface, and with silvery pupillary operculum.
Outer surface pigmentation of ocular-side opercle
usually same as on body. Inner linings of opercles
and isthmus on both sides of body unpigmented.
Ocular-side upper lip usually with faint, but continu-
ous, pigment band; ocular-side lower lip frequently
spotted, but without definite band of pigment. Blind
side uniformly creamy white to yellowish. Perito-
neum unpigmented.

Fin rays and membranes of dorsal and anal fins
on anterior two-thirds of body lightly pigmented with
diffuse scattering of melanophores, but without spots
or blotches. Dorsal- and anal-fin rays on posterior
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one-third of body generally with more intense pig-
mentation than anterior fin rays, becoming variably
dusky, dark brown, or occasionally black. Fin rays in
posterior one-third of dorsal and anal fins usually with
1-5 conspicuous, rounded, dark brown or black spots
on each fin. Topp and Hoff (1972) presented more
detailed discussion of frequency of occurrence and
location of spots on fins of this species in Florida wa-
ters. Spots on fin rays and membranes situated about
midway between bases and distal tips of fin rays.
Spots on dorsal and anal fins usually unequal in
number and slightly offset from those in opposing
fin. Posteriormost spot in each fin usually short dis-
tance anterior to base of caudal fin. Fin spots usu-
ally moderately or sharply contrasting to general fin
pigmentation; occasionally first 1-3 spots poorly de-
fined; spots on more posterior regions of fins gener-
ally with more well-defined, rounded shape. Mela-
nistic specimens with fins uniformly darkly pig-
mented through most of length with fin spots present,
although sometimes barely perceptible against back-
ground coloration. Specimens from light-colored sub-
strates occasionally with fin spots barely perceptible
without magnification. Caudal fin uniformly dark
brown or black along length of fin; unusual speci-
