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ABSTRACT: Fossil remains of false gharials or Tomistominae crocodiles, were recovered from fluvial sediments 
associated with Late Miocene-Early Pliocene sub-aquatic fan deltaic deposits of the Curré Formation, in southern 
Costa Rica. The record of long-snouted crocodiles from southern Central America allows for a better knowledge 
of the evolution and composition of the paleoherpetofauna and its paleobiogeographical relationships with North 
American paleofaunas. 
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RESUMEN: Se recuperaron restos fósiles de falsos gaviales o cocodrilos Tomistomos en sedimentos fluviales aso-
ciados con antiguos abanicos deltaicos subacuáticos de la Formación Curré, de edad Mioceno Superior-Plioceno 
Inferior del sur de Costa Rica. El registro de cocodrilos longirrostros en el sur de América Central, permite una 
mejor comprensión de la composición y evolución de su paleoherpetofauna y su relación paleobiogeográfica con las 
paleofaunas norteamericanas. 
Palabras clave: Reptilia, Crocodylidae, Tomistominae, Gavialosuchus, Terciario, Costa Rica.
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INTRODUCTION

The gharials are a group of long-snouted cro-
codiles. They are represented today in the Indian 
subcontinent by only one species, Gavialis gan-
geticus. The available fossil evidence indicates 
that gharials arrived in South America during 
the Middle Eocene or perhaps before (Buffetaut, 
1982; Langston & Gasparini, 1997). In South 
America, the fossil record of species associated 
with this family is particularly abundant, mainly 
from the Miocene, found in Colombia, Venezuela 
and Brazil. They have also been found in Africa. 
One of the oldest fossil records of a gavial for tro-
pical America comes from the Upper Oligocene 
in Puerto Rico (Vélez-Juarbe et al., 2006). 

Brochu (2006) considers that the true gharials 
reached North America in the Maastrichtian and 
may have become extinct in the Eocene. Later, 
during the Late Oligocene, the “false gharials” 
are thought to have arrived. One possibility is that 
at this time the “false gharials” took over the ha-
bitat of the true gharials and replaced them. The 
“false gharials”, are represented by the living spe-
cies Tomistoma schlegelii that lives in Thailand, 
Malaysia and Indonesia. Fossils of T. schlegelii 
have also been found in China (Young, 1964). In 
addition, Antunes (1961) described fossils asso-
ciated with the Tomistoma genus dating from the 
Miocene in Europe. 

North America has an interesting fossil record of 
the “false gharials” or tomistomine crocodiles, repre-
sented by the genus Gavialosuchus, which is related 
to the Old World genus Tomistoma (sensu Brochu, 
2001). According to Sill (1968), the Tomistominae 
crocodiles probably became differentiated from the 
main crocodilian line in Eurasia during the Late 
Cretaceous and likely reached their apogee in the 
Early Miocene, when they became common in fresh 
water and estuarine deposits of Africa and Europe. It 
is assumed that the Gavialosuchus genus originated 
from the European tomistomines that probably ente-
red North America during the Early Eocene (Estes 
& Báez, 1985). However, no fossil evidence of this 
type older than Late Oligocene has been found to 
this day (Brochu, 2006). 

Central America, unlike South and North 
America, has a poorly developed fossil record of 
reptiles (see Mook, 1959). The fossil remains thus 
far found have been limited to a few osteoderms, 
vertebrae and isolate teeth without taxonomic value. 
Therefore we know that the crocodiles are as yet a 
particularly undiscovered and unknown group. 

The present paper intends the first detailed des-
cription of the fossil record of the Gavialosuchus 
species for Central America.

The fossils were recovered from the locality 
of Limoncito, located at the coordinates 88º51’ 
23.3” N and 83º04’ 19.7” W, 16 km westward of 
the town of San Vito, nearby of the town of San 
Gerardo (Fig. 1). They are housed in the Section 
of Geology of the Department of Natural History 
of the National Museum of Costa Rica. 

GEOLOGY

The fossils recovered come from a conglo-
meratic level 50 cm-thick that unconformably 
overlies a 2.0 m-thick-bank of glauconitic blue 
clay, arranged in centimeter to decimeter layers, 
with occasional carbonaceous laminated levels. 

The conglomerate is composed of approxi-
mately 5% subangular to angular clasts of basalt 
and andesite and around 95% well rounded rip-
up clasts of blue glauconitic clay, with variable 
diameters between 2 and 8 cm. Most of the clasts 
are matrix supported, floating in a matrix cons-
tituted by blue clay and fine sand. The conglo-
merate bank is made up of several sedimentary 
channels superimposed atop each other. Each one 
is represented by a new layer of clasts, with an 
internal fining upward structure. The blue clays 
correspond to the sedimentary marine facies from 
the outer continental shelf of the Curré Formation. 
The conglomerate is overlain by a 5 m-thick bank 
of middle to coarse grained sandstones with occa-
sional centimeter- to decimeter-amplitude lenses 
of mudstones, siltstones and pebbles. 

The geometry of the conglomerate facies 
corresponds to a fan delta, associated with suba-
queous fluvial sediments deposited in the mouth 
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of an old river system. These conglomerates are 
sometimes interlocked in and overlain by coastal 
sandy facies. Therefore, they clearly comprise the 
top of the Curré Formation. As such, they should 
not be confused with the fluvial conglomerates of 
the Paso Real Formation. 

In the Curré Formation it is common to find 
carbonized wood and blue clay rip up clasts in the 
conglomerates perforated by Pholadidae mollusks, 
characteristic of the Gastrochaenolites ichnofossil 

type. Parautochtonous colonies of cirripedia and 
oyster remains were also recovered. All these ele-
ments confirm the existence of infra-coast hard 
grounds, characteristic of the Trypanites ichnofa-
cies (sensu Freyt & Seilacher, 1980).

PALAEONTOLOGY

The systematic taxonomy applied in this 
work is partly based on Brochu (1997, 1999, 
2001 and 2006). 

Legion ARCHOSAUROMORPHA Huene, 1946 
 Cohort CROCODYLOTARSI Bento & Clark, 1988 
Magnorder SUCHIA Krebs, 1974 
Grandorder CROCODILIFORMES Hay, 1930 
Order EUSUCHIA emended Huxley, 1875
Family CROCODYLIDAE Cuvier, 1807
Subfamily TOMISTOMINAE Eastman, 1902 
(sensu Kälin, 1955) 
Genus Gavialosuchus Toula & Kail, 1885 † 
Gavialosuchus americanus (Sellards, 1915) †

†Thecachampsa sericodon Cope, 1869 sensu 
Cope 1869, p. 91. 
†Thecachampsa sericodon Cope, 1869 sensu 
Cope 1875, p. 363. 
†Tomistoma americana Sellards, 1915; pgs.135-
138, figs. 1-2. 
†Tomistoma americana Sellards, 1915; sensu 
Sellards, 1916, pgs. 237-240, figs. 2-3. 
†Gavialosuchus americana (Sellards, 1915) sen-
su Mook, 1921, pgs. 33-41, pls. 5-9. 
†Gavialosuchus americana (Sellards, 1915) sen-
su Mook, 1924, pgs. 1-2, fig. 1. 
†Crocodilus sericodon (Cope, 1867) sensu Rapp, 
1944; p. 287, list. 
†Gavialosuchus americanus (Sellards, 1915) sen-
su Auffenberg, 1954, pgs. 185-209, figs. 2-3. 
†Gavialosuchus americanus (Sellards, 1915) sen-
su Morgan; 1986, pgs. 412-415, fig. 1. 
†Gavialosuchus americanus (Sellards, 1915) sensu 
Meylan et al. 2001; pgs. 139-141 , figs. 7.3-7.5. 
†Thecachampsa antiqua (Leidy, 1852) sensu 
Myrick, 2001, pgs. 219-225, figs. 1-5. 

Fig. 1: Map of the locality of Limoncito, Coto Brus county, 
Puntarenas, Costa Rica. Coordinates according to Costa Rica 
Lambert Norte, used by the Instituto Geográfico Nacional, 
Coto Brus quadrangle.
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Synonymy: In this work we do not accept the 
synonymy of the species Thecachampsa antiqua 
(Leidy, 1852) for the species Gavialosuchus ame-
ricanus (Sellards) proposed by Myrick (2001), 
since the criteria given by Meylan et al. (2006), 
are followed to clarify the species T. antiqua 
(Leidy, 1852) is based only on an isolated tooth of 
questionable taxonomic value. 

Description: CFM-1793, two fragments of 
the same jaw. In the anterior portion, the second, 
third and partial fourth right alveoli are observed. 
In the posterior portion, the fifth, sixth, and seventh 
right and left alveoli are preserved. The eighth right 
alveolus is also partially preserved (fig. 2a-a’). 

The jaw is thin. In the proximity of the seven-
th alveolus, the width is 39.48 mm and 37.75 mm 
in the fifth alveolus. 

The ventral face of the jaw is convex and 
rough, and the oral surface is flat and shows a 
symphyseal suture along its extension, the alveoli 
are well separated and parallel on both sides of the 
jaw, but slightly asymmetric. 

The disposition of the alveoli suggests the tee-
th project slightly forward and strongly upwards. 
The diameters of the second, third, fifth, sixth and 
seventh right alveoli are 6.80, 7.21, 7.80, 7.95 and 
7.34 mm, respectively. Diameters of fifth, sixth 
and seventh left alveoli are 7.73, 7.56 and 8.02 
mm, respectively. 

CFM-1792: A right fragment of the denti-
tion with a rough vestibular surface and smooth 
lingual surface is shown with eight alveoli and a 
fragmented tooth. The diameter of the alveoli va-
ries from 6.32 to 7.10 mm (fig. 2b). 

Fig. 2: Sample CFM-1793: Two fragments of the same jaw in a) oral view and a’) external view; and b) a stereographic par of 
CFM-1792: a right fragment of the dentary. Visual scale bar: 30.0 mm.
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Osteoderms: CFM-960, 972, 1774, 1912, 
1913, 1916 and 1923 among others, display parti-
cular characteristics found in Gavialosuchus like: 
absence of the spine or dorsal ridge and the presen-
ce of holes distributed more or less in a radial way 

in the osteoderms with an oval pattern and random 
way in a rectangular osteoderm (figs. 3a-h). 

Discussion: The remains of jaws recovered, came 
from two different individuals of Tomistominae croco-
dile. The CFM-1793 corresponds to the symphyseal 

Figure 3: Osteoderms of uncertain position of Gavialosuchus americanus (Sellards, 1915), without dorsal ridge. a) CFM-960; b) 
CFM-1923; c) CFM-1916; d) CFM-1538; e) CFM-; f) CFM-1774; g) CFM-972 and h) CFM-1913. Visual scale bar: 10 mm.
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portion of the jaw and the CFM-1792 to the right hemi 
mandible. This symphyseal fragment is typical of a 
thin and long snouted crocodile. However, the redu-
ced number and disposition of the alveoli, along with 
the relatively reduced dimensions of the dentitions, 
discard the possibility of a Gavialidae and confirm a 
Tomistominae crocodile, particularly a Gavialosuchus 
species. The morphology of some of the recovered os-
teoderms also confirms the presence of Gavialosuchus 
genus. The bony elements recovered, suggest these 
fossil specimens represent youthful individuals of 
Gavialosuchus americanus (Sellards, 1915). 

Paleobiogeographic distribution: Gavialosuchus 
americanus (Sellards, 1915) has been described for 
the late Early Miocene to early Middle Miocene 
of the Kirkwood Fm., New Jersey (Cope, 1869, 
1875; Rapp, 1944), the Calvert Fm., Maryland 
and Chesapeake Group, Virginia (Clark et al., 
1904), the Pungo River and Yorktown Fms. in Lee 
Creek Mine, North Carolina (Myrick, 2001); the 
Middle to Late Miocene and Lower Pliocene of 
Florida (Sellards, 1915, 1916; Mook, 1921, 1924; 
Auffenberg, 1954; Meylan et al. 2001); the Middle 
Miocene of California and the Early Pliocene of 
Baja California (Myrick, 2001). 

On the other hand, in South America, Sánchez-
Villagra et al. (2000) tentatively classified an os-
teoderm recovered from the Lower Miocene of 
the El Castillo Formation in Venezuela, to the 
Gavialosuchus americanus species. However, 
Brochu & Rincón (2004) analyzed this material 
as well as newly recovered remains from the El 
Castillo formation and concluded that this is a 
new genus and species of Gavialoidea. 

Paleoecology: Auffenberg (1954) sugges-
ted that the species G. americanus also lived in 
shallow waters next to the coast and in estuaries. 
Meylan et al. (2001) indicated that it lived in the 
mouth of old rivers. This hypothesis corresponds 
with the sedimentological evidence found asso-
ciated with these fossil remains. In addition, the 
remains of Gavialosuchus were similar to other 
reptiles like the Tryonichidae genus: Apalone 
(Laurito et al., 2005). Numerous remains of turt-
les and a Crocodylidae species (erroneously assu-
med to be of Pleistocene age by Mead et al., 2004 
and 2006) demonstrate the existence of an ancient 
wetland environment. 

Age: The foraminifera assemblage obtained 
from the blue clays of the Curré Formation, sug-
gest that the age of this clay correspond to Upper 
Miocene, since other varieties of species from the 
Pliocene or Middle Miocene were not found. The 
identified species which have a wide stratigraphic 
range are: Globigerinoides quadrilobatus trilobus 
and Orbulina universa (D. Pizarro, written com., 
2006). This provides conclusive evidence that the 
oldest age facies of the conglomerates would have 
to be an Upper Miocene age. It is also true that 
the conglomerate is overlain by an unconformi-
ty of blue clay beds, and therefore it is probable 
that the age of this outcrop is slightly younger; 
perhaps as much as the Lower Pliocene. On the 
other hand, the stratigraphic range of the species 
Gavialosuchus americanus (Sellards), varies 
from early Middle Miocene to Lower Pliocene 
or Barstovian (12-13 Ma) to Hemphillian (4.5 to 
7 Ma) according to Morgan (1986). Therefore a 
NALMA (North American Land Mammals Age) 
age of late Hemphillian is assumed likely for to 
the present finding. 

CONCLUSION

For the first time in Central America, the ge-
nus Gavialosuchus and the species G. americanus 
(Sellards, 1915) are being described. These Costa 
Rican finds represents the southernmost distribu-
tion of this species on the American continent. 

The sedimentary environment in which the 
remains of Gavialosuchus were recovered is as-
sociated with conglomeratic lithology that corres-
ponds to facies of subaquatic fan deltas. These 
facies confirm that the species Gavialosuchus 
americanus (Sellards, 1915) indeed inhabited 
brackish waters and probably entered the sea to 
transfer from the mouth of one river to another 
and to colonize estuaries and coastal lagoons. 

On the other hand, the record of the Trypanites 
ichnofacies provide conclusive evidence that suba-
cuatic hard grounds existed and suggests a fast 
uplift of the marine bottom, changing sedimentolo-
gical facies from outer continental shelf to coastal 
and subaquatic fan delta facies. This event marks 
the sedimentary filling of the Térraba basin, and 
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suggests a relatively fast tectonic uplift during late 
Upper Miocene and the early Lower Pliocene.

Finally, a late Hemphillian NALMA age 
is assumed for this new fossil find and corres-
ponds with the youngest stratigraphic rank for the 
Gavialosuchus americanus (Sellards, 1915). 
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