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First fossil fish (Teleostei, Siluriformes) from the Late
Pleistocene of Santa Fe Province, Argentina

EVELYN ROMINA VALLONE, RAÚL IGNACIO VEZZOSI and ALBERTO LUIS CIONE

VALLONE, E.R., VEZZOSI, R.I. & CIONE, A.L. February 2017. First fossil fish (Teleostei, Siluriformes) from the Late Pleistocene of Santa Fe
Province, Argentina. Alcheringa 00, 000–000. ISSN 0311-5518.

The record of fossil fish from the Pleistocene of Argentina is poor. Here we describe the first ichthyofauna from Late Pleistocene riverbank beds in
the Salado River of Santa Fe Province, Argentina. The material consists of isolated pectoral and dorsal fin spines, together with skull fragments.
Four species-level taxa referable to three families can be identified: Pterodoras granulosus (Doradidae), Pimelodus cf. maculatus and Pimelodus cf.
albicans (Pimelodidae) and cf. Hypostomus sp. (Loricariidae). Specimens attributed to Pterodoras granulosus and Pimelodus maculatus represent a
minimum age for origin of these taxa. The Salado River assemblage includes the richest record of Pleistocene catfishes yet documented from
southern South America.

Evelyn Romina Vallone [evelynvallone@conicet.gov.ar] and Raúl Ignacio Vezzosi [vezzosiraul@gmail.com], Laboratorio de Paleontología de
Vertebrados, CICYTTP-CONICET, Materi y España, (3105) Diamante, Entre Ríos, Argentina; Alberto Luis Cione [acione@museo.fcnym.unlp.edu.ar],
División Paleontología de Vertebrados. Museo de La Plata. Paseo del Bosque s/n, (1900) La Plata, Argentina. Received 5.9.2016; accepted 26.1.2017.
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THE NEOTROPICAL region includes the richest fresh-
water ichthyofauna in the world. Ringuelet (1975; see
also Almirón et al. 1997, Arratia 1997, Casciotta et al.
1999) divided it into two major ichthyogeographic
units: the Austral and Brazilian Subregions (Fig. 1).
The Austral ichthyofauna is more closely related to
equivalents from West Gondwana (e.g., Australia and
New Zealand; Ringuelet 1975), whereas the Brazilian
ichthyofauna is similar to those from Africa (Patterson
1975). The highest taxonomic diversity is concentrated
within the Brazilian Subregion, which in Argentina
includes the Paraná, Paraguay and Uruguay river basins.
By far the most dominant group is the Siluriformes, or
catfishes, which currently comprises 40 families and
3730 species (Nelson et al. 2016).

The Quaternary fossil record of freshwater fishes in
southern South America is poorly studied in comparison
with that of coeval land mammals (e.g., Cione 1986,
Cione & Báez 2007). With the exception of the Buenos
Aires Province (eastern Pampean Region), Pleistocene
remain in particular are unknown from the rest of
southern South America (Cione & Báez 2007). Groups
that have been identified include: Siluriformes with
Hypostomus sp. Lacépède 1803, Pimelodus sp. cf.
P. albicans (Valenciennes 1840), Rhamdia quelen
(Quoy and Gaimard 1824–25), Pimelodella sp. cf.
P. laticeps Eigenmann 1917, Corydoras sp. cf. C.

paleatus (Jenyns 1842) and Callichthys callichthys
(Linnaeus 1758); Atheriniformes with Odontesthes sp.
(Evermann & Kendall, 1906); Perciformes incorporat-
ing Micropogonias furnieri (Desmarest 1823) and
Pogonias cromis (Linnaeus 1766); Cyprinodontiformes
with Jenynsia sp. Günther 1866); Characiformes with
Oligosarcus sp. Günther 1864; Synbranchiformes with
Synbranchus marmoratus Bloch 1795); Mugiliformes
with cf. Mugil sp. Linnaeus 1758; and Cupleiformes
with cf. Brevoortia sp. Gill 1861 and aff. Clupidae
indet. (see Ameghino 1898, Cione 1982, 1986, Cione &
López-Arbarello 1995, Pardiñas et al. 1996, Bogan &
Cenizo 2008, Bogan et al. 2008, 2009a, 2009b, 2010,
2012, Bogan & De los Reyes 2009, Vallone 2015).
Most of these taxa are still inhabitants of the area today.

This contribution reports on Pleistocene fossil fishes
from a new locality in the Santa Fe Province of
southern Argentina and focuses upon the comparative
morphology of siluriform catfish taxa in particular.

Geological setting
The fossil specimens documented here were collected
from fluvial sediments on the left bank of the northern
Salado River, near Manucho in Santa Fe Province (c.
31°15′16.85″S, 60°53′34.16″W). This succession crops
out along 25 km of the river and is up to 3 m thick
(Vezzosi 2015). The sequence is lithostratigraphically
innominate and comprises two fossiliferous sandy-silty
facies (Fig. 2). The lower unit (1) has produced fish© 2017 Geological Society of Australia Inc., Australasian Palaeontologists
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remains together with terrestrial mammals. It is finely
laminated and composed of fine olive green sands and
silts with a high proportion of clays. These represent a

low energy fluvial depositional setting, and are overlain
by a fluvial channel succession transitioning upwards
into lagoonal floodplain facies. The upper unit (2) has
yielded a characteristically Pleistocene mammal assem-
blage comprising Toxodon platensis Owen 1837, Sceli-
dotherium leptocephalum (Owen 1839) and Glyptodon
reticulatus Owen 1845 (see Vezzosi 2015). It is com-
posed of fine reddish-brown sands and silts with a high
proportion of sand. These layers are horizontally lami-
nated with low-angle planar cross-stratification and have
been interpreted as lacunar with intense pedogenesis
and a well-defined calcrete (Vezzosi 2015). Finally, the
Tezanos Pinto Formation caps the entire succession, and
has been dated from late Pleistocene to early Holocene
(TL 35.890–8.150 ka: Kröhling 1999, Kröhling &
Iriondo 1999); the fish-bearing beds thus appear to be
late Pleistocene in age based on mammal fossils and
radiometric analyses (Vezzosi 2015).

Institutional abbreviations: CICyTTP, Centro de
Investigaciones Científicas y Transferencia de Tec-
nología a la Producción, Diamante, Argentina;
KUNHM, Division of Ichthyology, Natural History
Museum, University of Kansas, Lawrence, Kansas,
USA; MCP, Museu de Ciências e Tecnología, Porto

Fig. 1. Brazilian and Austral Subregions of the Neotropical Region in southern South America (modified from Arratia 1997), including a map of
the Salado River area in Santa Fe Province.

Fig. 2. Outcrops in the river banks of the Salado River, showing the
two units (fishes come from unit 1).
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Alegre, Brazil; MFA-PV, Museo Provincial de Ciências
Naturales ‘Florentino Ameghino’, Colección Paleon-
tología de Vertebrados, Santa Fe, Argentina; MLP,
Museo de La Plata, Buenos Aires, Argentina.

Materials and methods
All specimens studied herein were mechanically pre-
pared under a binocular microscope using needles, and
have been accessioned into the MFA-PV. Comparative
skeletons of extant and fossil species from the
CICyTTP, MCP, MLP and KUNHM collections
included: Loricariidae (MMCIPAS 2658, MMCIPAS
3299, MMCIPAS 3709–3713), Hypostomus sp.
Lacépède 1803 (KU 41336, MMCIPAS 1253, MMCI-
PAS 1506, MMCIPAS 3311, MMCIPAS 3714), Hypos-
tomus commersoni Valenciennes 1836 (MLP-V-P 02),
Parapimelodus valenciennis (Lütken 1874) (CICyTTP-
V-P 05, KU 21804, MLP-V-P 65), Parapimelodus
nigribarbis (Boulenger 1889) (MCP 12968), Pimelodus
albicans (Valenciennes 1840) (MLP-V-P 18, MLP 79-
XI-30–35, MMCIPAS 1263), Pimelodus maculatus
Lacépède 1803 (CICyTTP-V-P 02, MLP-V-P 21, MLP-
V-P 64), Pimelodus sp. (KU 21805, MLP-V-P 66),
Doradidae (MLP 79-XI-30-18-26), Pterodoras granulo-
sus (Valenciennes 1821) (MLP-V-P 22, MLP-V-P 68).
Descriptions follow the anatomical nomenclature pro-
posed by Arratia (2003) and Diogo et al. (2001). Distri-
bution, biological and ecological data were taken from
Liotta (2006), Casciotta et al. (2005) and Almirón et al.
(2008). All drawings were prepared using stereomicro-
scopes equipped with a camera lucida.

Systematic Paleontology
SILURIFORMES Grande 1987
LORICARIIDAE Rafinesque 1815

cf. Hypostomus sp. Lacépède, 1803 (Fig. 3A–H)
Referred material. Proximal sections of four right pec-
toral spines (MFA-PV 1541 1561–1563), one proximal
section of a dorsal spine (MFA-PV 1542) and one
proximal section of a pectoral spine (MFA-PV 1564).

Description. MFA-PV 1542 (Fig. 3A–D) is a robust and
well-ossified dorsal spine. It is slightly curved with a
subcircular cross-section. The anterior surface has a
large number of basal odontoids (shallow adjacent
rings). The medial surface is longitudinally crossed by a
slight midline depression parallel to the longitudinal
axis. The left and right surfaces bear longitudinal ridges
defining parallel furrows. The articular region of the
spine base is triangular in shape with paired anterior
processes. The articular surfaces of the anterior pro-
cesses have a labyrinthine ornamentation, comprising
ridges and troughs (Fig. 3D). The medial process has a

rugose surface. The articular foramen of the dorsal
spine is small and circular, and bears two adjacent
semicircular depressions on either side of the
longitudinal midline (Fig. 3D).

The pectoral spines (Fig. 3E–G) are slightly curved
and robust, with triangular cross-sections. The articular
region has a well-developed arching dorsal process with
parallel surface striations. The anterior process is pre-
served on all specimens, but the ventral process is visi-
ble only in MFA-PV 1563. The neck of the spine is
smooth, whereas the medial margin is incised by a lon-
gitudinal sulcus that ends in the articular groove; this is
triangular in outline. Both the anterior margin and the
ventral surface are covered by prominent basal odon-
toids. The dorsal surface is ornamented with numerous
crests that delimit obliquely orientated parallel grooves;
these are floored by rows of small odontode bases that
terminate at the crest edges.

Comments. Hypostomus is one of the most diverse
South American freshwater catfish genera, being repre-
sented by 24 species distributed through the Pilcomayo,
Bermejo, Paraguay, Paraná, Uruguay, Río de la Plata
and Salado river basins in Argentina, as well as lagoo-
nal systems in the Buenos Aires Province (Liotta 2006).
The species of Hypostomus dwell in small tributary
environments with sandy and/or rocky bottoms, and are
non-migratory. They can also tolerate short-term aerial
exposure via intestinal breathing (Almirón et al. 2008).

Despite the high diversity among extant forms, fos-
sils of Hypostomus and other loricariids are extremely
rare. The few documented examples include Taubateia
paraiba Malabarba & Lundberg, 2007 from the Tre-
membé Formation (Oligocene–Miocene) in Brazil (Mal-
abarba 1988, Malabarba & Lundberg 2007),
Hypostomus sp. from Miocene sediments of the La
Venta Group in Colombia (Lundberg 1997) and indeter-
minate loricariid remains from the Puerto Madryn and
Ituzaingó formations (Miocene) in Argentina (Cione
et al. 2005, 2013). The most recent finds derive from
Late Pleistocene beds in the northern Buenos Aires Pro-
vince of Argentina (Bogan et al. 2008). We attribute
our Salado River specimens to cf. Hypostomus sp.
based on their morphological similarity to living species
of the genus.

DORADIDAE Bleeker 1858

Pterodoras granulosus (Valenciennes 1821) (Fig. 4A–F)

Referred material. Three left pectoral spines (MFA-PV
1543, 1568, 1569), a pectoral spine fragment (MFA-PV
1544), a postemporo-supracleithrum (MFA-PV 1545),
one dorsal spine (MFA-PV 1571), two indeterminate
spine fragments (MFA-PV 1572, 1573) and a supraoc-
cipital (MFA-PV 1574).
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Description. The supraoccipital (Fig. 4A, B) is thick-
ened and externally ornamented by parallel grooves and
ridges along the transverse midline; these incorporate
distinct protuberances and notches laterally. The trans-
verse midline axis is also pitted. Anteriorly, there is a
noticeable projection for articulation with the frontals.
Posteriorly, the articulation for the nuchal plate
articulation is straight.

The right postemporo-supracleithrum is 32 mm in
length. It is triradiate in shape and ornamented exter-
nally by a coarse granular surface. The ventral ramus of
the bone is bifurcated with an elongate process that
articulates with the dorsal part of the cleithrum.

The dorsal spine is slightly curved in lateral view
with a triangular cross-section. Its articular head is trian-
gular in outline with prominent laterals wings. It is
ornamented by subparallel ridges and sulci on both lat-
eral surfaces. The outer edge has lower retrorse denticu-
lations (directed to the apex of the spine), whereas the
inner edge has artrorse (directed to the base of the
spine) medium denticulations. The articular foramen is
circular in shape.

The pectoral spines (Fig. 4C–F) are slightly
curved, flattened dorso-ventrally and robust. Their
inner edges have antrorse denticulations. The outer
edges have small retrorse denticulations. The denticles
are triangular and flattened antero-posteriorly. Both
the dorsal and ventral surfaces bear coarse subparallel
ridges and longitudinal sulci. The processes are not
ornamented.

Comments. There are two extant species of
Pterodoras: P. rivasi (Fernández-Yépez 1950) and P.
granulosus. Pterodoras rivasi is distributed throughout
the Orinoco basin, while P. granulosus is restricted to
the Amazon, Paraná, Uruguay, Paraguay and Río de la
Plata basins (Eschmeyer et al. 2016).

The oldest known doradid fossils derive from the
middle Miocene La Venta Group in Colombia (Lund-
berg 1997). The family has also been reported from the
Miocene Urumaco Formation in Venezuela (Sabaj et al.
2007), and Ituzaingó Formation in Argentina (Arratia &
Cione 1996, Cione et al. 2000, 2013). The dermal bone
ornamentation of the Salado River material is similar to
that found in Pterodoras granulosus. The spines, in
particular, display comparable size and denticulations.

DORADIDAE indet
Referred material. A frontal fragment (MFA-PV 1546),
right cleithrum (MFA-PV 1565), and three incomplete
pectoral spines (MFA-PV 1566, 1567, 1570).

Description. The frontal (MFA-PV 1546) is 39 mm in
length, and noticeably thickened. Its external surface is
ornamented by small ridges and parallel grooves, which
are distinctive for this family. The right cleithrum
(MFA-PV 1565) display similar external ornamentation,
although this is restricted to its lower half. The inset
articulation for the pectoral process of the dorsal spine
is visible on the medial surface.

Fig. 3. Hypostomus sp. (MFA-PV 1542) proximal fragment of dorsal spine in lateral (A), medial (B), and anterior (C) views and details of articular
region in medial view (D); proximal fragment of right pectoral spine (MFA-PV 1562) in dorsal (E), ventral (F), and medial (G) views. Hypostomus
commersoni pectoral spine (H) modified from Bisbal & Gómez (1986). Abbreviations: ant. pr, anterior process; art.f, articular foramen; art.g,
articular groove; d.pr, dorsal process; l.s, longitudinal sulcus; md.pr, medial process. Scale bars: 10 mm.
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The referred pectoral spines are robust and up to
24 mm in length. Their inner edges have antrorse den-
ticulations, whereas their outer margins have small ret-
rorse denticulations. All denticles are triangular. Coarse
subparallel ridges and longitudinal sulci are present on
the dorsal and ventral surfaces. The articular groove is
circular in outline.

Comments. Nine extant doradid species currently occur
in Argentina. The Salado River remains are comparable
with all of these, but differ from the fin spines of locari-
ids and calictids in their lack of odontodes; they also
contrast with pimelodids in denticulation morphology.
The lack of clearly diagnostic features on the dermal
bones limits further taxonomic assignment.

PIMELODIDAE Lundberg & Littmann 2003

Pimelodus sp. cf. P. maculatus Lacépède 1803 (Fig. 5)

Referred material. Five left pectoral spines (MFA-PV
1553, 1575, 1579–1581).

Description. These spines (Fig. 5A) are slightly
recurved in lateral view, and up to 35 mm in length.
Their dorsal and ventral faces bear shallow longitudinal
grooves. The articular groove is triangular in outline.
The marginal denticles are smaller anteriorly but other-
wise identical in morphology, being laterally flattened
with non-bifurcate apices. They are largest along the
posterior half of the spine and decrease in size towards
the apex. The anterior margin has retrorse denticles that

Fig. 4. Pterodoras granulosus (MFA-PV 1574) supraoccipital in dorsal (A), and ventral (B) views; left pectoral spine (MFA-PV 1568) in lateral
(C), dorsal (D), medial (E), and ventral (F) views. Comparative material (MLP-V-P 22, 68) with details of articular region of pectoral spine in
dorsal (G, J), medial (H, K), and ventral (I, L) views. Abbreviations: ant. pr, anterior process; art.g, articular groove; d.pr, dorsal process; m.pi,
middle pitline; v.pr, ventral process. Scale bars: 10 mm.
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do not extend beyond the mid-length of the spine; their
distal half is occupied by a ridge of approximately
equal height. The medial margin has small antrorse
denticles.

Pimelodus sp. cf. P. albicans (Valenciennes 1840)
(Fig. 6A–C)

Referred material. Two right pectoral spines (MFA-PV
1576, 1577), the distal end of a dorsal spine (MFA-PV
1582).

Description. The pectoral spines (Fig. 6A–C) are
slightly recurved in lateral view and up to 45 mm long.
Their dorsal and ventral faces are incised by shallow
parallel grooves. The articular grooves are triangular in
outline. The denticles are regular and retrorse anteriorly
along proximal length of the spines, but become per-
pendicular towards the mid-length. The distal section
bears a ridge of equal height to the denticulations. The
medial margin bears antrorse denticles.

Comments. Eight species of Pimelodus are today found
in Argentina: P. absconditus Azpelicueta 1995, P. albi-
cans, P. argenteus Perugia 1891, P. britskii Garavello
& Shibatta, 2007, P. mysteriosus Azpelicueta 1998, P.
ornatus Kner 1858, P. ortmanni Haseman 1911 and P.
maculatus (see Liotta 2006, Eschmeyer et al. 2016).
Their pectoral and dorsal spine morphology is variable,
but the Salado River specimens most closely resemble
P. maculatus and P. albicans. Both of these species
inhabit the Paraná, Paraguay, Uruguay and Río de la

Plata rivers basins. Pimelodus maculatus occupies lotic
environments such as rivers and streams, and can
migrate over short distances (Almirón et al. 2008).
Pimelodus albicans is a benthopelagic fish within lotic
and lentic environments, and also migrates between
water courses (Agostinho et al. 2004).

The earliest records of Pimelodus are Paleogene in
age (see Lundberg et al. 2010). The genus has also
been documented from Miocene sediments in Argentina
and Colombia (see Cione 1986, Lundberg et al. 2010).
Remains identified as cf. Pimelodus albicans were
found in the Pleistocene of Buenos Aires Province
(Bogan et al. 2010).

Discussion
Palaeoenvironmentally, the Salado River fossil fish
assemblage infers the presence of freshwater lagoons
and deep canals within a warm-temperate climatic set-
ting. This concurs with existing sedimentological evi-
dence (see Geological settings) and the presence of
semi-aquatic mammals (Vezzosi 2015), which include
Neochoerus sp. Brisson 1762, Hydrochoerus sp. Hay
1926, and myocastorids indet. With the exception of
Neochoerus, these taxa still inhabit the area today, and
maintain comparable habitat preferences.

Fig. 5. Pimelodus sp. cf. P. maculatus (MFA-PV 1575) left pectoral
spine in dorsal view (A). Drawing of comparative material (A) in dor-
sal (B), and ventral (C) views, and details of articular region in medial
(D), anterior (E), and ventral (F) views. Abbreviations: ant. pr, ante-
rior process; art.g, articular groove; d.pr, dorsal process; v.pr, ventral
process. Scale bars: 10 mm.

Fig. 6. Pimelodus sp. cf. P. albicans (MFA-PV 1576) right pectoral
spine in dorsal (A), medial (B), and ventral (C) views. Drawing of
comparative material (MLP-V-P 18) in dorsal (D, F), anterior (E), and
medial (G) views. Abbreviations: ant. pr, anterior process; art.g,
articular groove; d.pr, dorsal process; v.pr, ventral process. Scale bars:
10 mm.
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The Salado River siluriforms represent the first such
occurrences from the Santa Fe Province, Argentina. The
material can be attributed to four discrete taxa based on
fin spines and dermal bone ornamentation, and all cor-
relate with extant faunal representatives: cf. Hypostomus
sp., Pterodoras granulosus, Pimelodus sp. cf. P. macu-
latus and cf. P. albicans. Concurrently, the occurrence
of Pterodoras granulosus is the first fossil record of the
genus, and of Pimelodus maculatus the first record of
the species. This assemblage is significant because it
constitutes the most diverse association of Pleistocene
catfishes identified to date from southern South
America, and is the first yet described from the southern
Chaco Region, which is comparable with the northeast-
ern Pampean Region (Iriondo 2010).

Lundberg et al. (2010) suggested that the Neotropical
ichthyofauna of South America has maintained a largely
stable taxonomic configuration since the Miocene. How-
ever, Cione et al. (2013) noted that several Miocene
freshwater taxa have since become extinct (e.g., Austro-
clupea Bardack 1961; Paleocichla Casciotta & Arratia,
1993; Megapiranha Cione et al. 2009). This might
reflect the profound geological and climatic events that
affected terrestrial megafauna in the region during the
Pleistocene (Clapperton 1993, Iriondo 1994, 1999, Cione
et al. 2015); however, the persistence and distribution of
coeval freshwater fish communities do not appear to
have been substantially altered. This observation is con-
sistent with the previous Pampean records including
those of Chaco Region in Santa Fe Province, and might
be related to aquatic buffering effects as well as the pres-
ence of permanent river basins such as the Paraná River
(see Cione & Barla 1997, Cione et al. 2005), which were
maintained even during arid cycles in the southwestern
Mesopotamian and northern Pampean regions (Toledo
et al. 2014, Brunetto et al. 2015).
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