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Abstract
Armored catfishes of the subfamily Loricariinae include more than 250 species and 31 genera distributed along South 
America from Costa Rica to Buenos Aires province in central Argentina. In spite of that, the entire clade lacks a single pale-
ontological record. In this work, a new species of Loricariinae belonging to the genus Sturisomatichthys from late Miocene 
Ituzaingó beds at Paraná locality, Entre Ríos province, Argentina, is described. The holotype and only known specimen 
consists on a partially preserved body, with features that allow the recognition of a new species. The new taxon fits previous 
hypotheses, indicating that the Miocene fish faunas from paleo-Paraná basin were close to those of northern South America.
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Introduction

Loricariidae is a diverse lineage of Neotropical fishes, being 
the most speciose family of Siluriformes (Lundberg et al. 
2000; Roxo et al. 2019). This clade includes more than 1015 
living species grouped in six different subfamilies (Reis et al. 
2006; Fricke et al. 2021). In spite of this high diversification, 
the fossil record of loricariids is notably scarce (Cione et al. 
2005; Malabarba and Lundberg 2007; Bogan and Agnolin 
2019a, 2020; Carrillo-Briceño et al. 2021).

Among loricariids, members of the subfamily Loricarii-
nae are clearly recognized by having the body elongated 
and dorsoventrally depressed and by lacking an adipose fin 
(Covain and Fisch-Muller 2007). Loricariines are a mono-
phyletic group composed by three main clades, namely the 
Tribes Harttiini, Farlowellini, and Loricariini (Londoño-
Burbano and Reis 2021). They are geographically distrib-
uted from Costa Rica in southern Central America to the 
center of Argentina, at the la Plata river basin (Covain and 
Fisch-Muller 2007). It represents a large adaptative radia-
tion that is composed by 31 genera and about 255 species 
(Covain et al. 2016; Fricke et al. 2021). They inhabit a large 
variety of environments ponds and lakes, shallow rheolytic 
basins of high current and very large rivers, from flood 
plains and deep channels (Covain and Fisch-Muller 2007; 
Thomas and Py-Daniel 2008; Lujan and Chamon 2008). In 
spite of such high diversification and wide geographical and 
ecological distributions, there is no single fossil record of 
loricariine fish that may help to understand the evolutionary 
and biogeographical history of the clade.

The aim of the present contribution is to describe in detail 
the first fossil record of a loricariine. The fossil consists on 
a partially preserved articulated body coming from the late 
Miocene Ituzaingó Formation, at Paraná locality, Entre Ríos 
province, Argentina.
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Materials and methods

The specimen here studied was collected at the end of 
the 19th and beginning of twentieth centuries in the Par-
aná riverside cliffs near Paraná city, Entre Ríos Province, 
Argentina (Fig. 1). Most fossils from Paraná locality come 
from the Toma Vieja site and nearby areas (see Azpelicueta 
and Cione (2016), Bogan et al. (2012), Bogan and Agnolin 
(2019b) and Agnolin and Bogan (2020)).

The fossil bearing beds of the Sturisomatichthys fossil 
specimens here described are the “Conglomerado osífero” 
which is a well-known fossiliferous bed since the nineteenth 
century (Bravard 1858; Ameghino 1889; Bogan et al. 2012). 
Cione et al. (2000, 2009) analyzed in detail the stratigraphi-
cal position of the freshwater fish remains from those old 
collections, and concluded that they were found at the base 
of the late Miocene Ituzaingó Formation (Marshall et al. 
1983; Aceñolaza 2000; Brunetto et al. 2013). Associated 
fossil fauna of mammals indicate that the Ituzaingó For-
mation age ranges from about 9 to about 6 Ma probably 

representing Tortonian (late Miocene; Cione et al. 2000, 
2009; Brandoni 2013).

Brunetto et al. (2013) detailed that the base of the Itu-
zaingó Formation is composed by a poorly selected deposit 
that yield abundant fossil vertebrates and is known as “Con-
glomerado osifero” or Ossiferous Conglomerate (see also 
Bogan and Agnolin (2019b), Agnolin and Bogan (2020) and 
Bogan and Agnolin (2021)). Overlying this conglomerate, 
there are fine-to-medium well-selected sands that tend to 
show decreasing grain up to the cliff (Brumetto et al. 2013).

The fossil specimen was found embedded into a cemented 
sandy matrix in which only part of the flank, skull bones 
and pectoral girdle were evident. This strongly consoli-
date matrix was prepared mechanically under stereoscopic 
binocular loupe, using pneumatic chipping hammers and 
small manual chisels. In this way, most of the fine sediment 
was removed to recognize main diagnostic features of the 
specimen.

The nomenclature follows Londoño-Burbano and Reis 
(2016), Paixão and Toledo-Piza (2009), Thomas and Py-
Daniel (2008), Ghazzi (2005), and Isbrücker and Nijssen 
(1979). Terminology of dermal plates follows Schaefer 
(1997).

Institutional abbreviations

The specimen here studied was found during the revision of 
the paleontological collections at the Museo Argentino de 
Ciencias Naturales “Bernardino Rivadavia” (MACN-Pv). 
Additionally, the specimen was compared with extant speci-
mens housed at Ichthyology collection of the Fundación de 
Historia Natural “Félix de Azara” (CFA-IC).

Systematic palaeontology

Order Siluriformes Hay, 1929
Superfamily Loricaroidea Rafinesque, 1815
Family Loricariidae Gill, 1872
Subfamily Loricariinae Rafinesque, 1815
Tribe Farlowellini Fowler, 1958
Genus Sturisomatichthys Isbrücker and Nijssen, 1979
Type species. Sturisomatichthys leightoni (Regan, 1912).
Sturisomatichthys podgornyi sp. nov.
Figures 2a, b; 3

Holotype. MACN-Pv-9314, partially preserved and articu-
lated body that includes part of the head, pectoral girdle, 
right pectoral and pelvic fins, base of the dorsal fin, and 
anterior part of the caudal peduncle.

Fig. 1  Map showing geographical distribution of living species of the 
genus Sturisomatichthys. The star indicates the fossiliferous locality 
that yielded the new species Sturisomatichthys podgornyi; Paraná 
city, Entre Ríos province, Argentina; Ituzaingó Formation, Late Mio-
cene



The first fossil from the superdiverse clade Loricariinae (Siluriformes, Loricariidae)

1 3

Locality and Horizon. Ituzaingó Formation, Paraná riverside 
cliffs near Paraná city (31° 43′ S/60° 31′ W), Entre Ríos 
Province, Argentina.

Etymology. The species honors Irina Podgorny. With her 
work about the armored catfish Typupiscis lujanensis, she 
showed us the backdrops of the natural sciences, and in 

Fig. 2  Sturisomatichthys podgornyi sp. nov. (MACN-Pv-9314, holotype). a, c Right lateral view of the body; b, d ventral view of the body. Scale 
bar: 2 cm
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which way a simple fish may have bring rigged complex 
histories behind (see Podgorny (2021a, b)).

Diagnosis. Sturisomatichthys podgornyi sp. nov. is diag-
nosed on the basis of the following combination of charac-
ters: Body height at level of the insertion point of the dorsal 
fin relatively high. Origin of the dorsal fin located behind 
the level of the pelvic fin and anterior to the anal fin. The 
ventral surface of the body entirely covered by abdominal 
bony plates. The plates are notably enlarged, semicircular-
shaped, and poorly arranged. The posterior abdominal plates 
are larger than the anterior ones (this condition is not known 
in other species of the genus nor in the sister genus Sturi-
soma in which the plates are subequal in size). Bony plates 
at the level of the coracoid bridge relatively small and form-
ing a pavement. Abdominal plates strongly imbricated even 
below the middle series (in other species of the genus as well 
as in Sturisoma, the plates tend to be disposed in pavement 

and are not so strongly imbricated). At least 19 medioventral 
plates from the posterior border of the cleithrum show the 
keels of the middle and ventromedial plates unfused.

Furthermore, a combination of characters distinguishes 
Sturisomatichthys podgornyi sp. nov. from its congenerers.

Sturisomatichthys podgornyi nov. sp. show relatively 
large sized abdominal plates, a condition shared with most 
species of Sturisomatichthys, including the type species S. 
leightoni (Londoño and Reis, 2019). On the contrary, in S. 
citurensis, S. tamanae, S. caquetae, and S. guaitipan, the 
abdominal plates are very small in size and larger in number 
(Londoño and Reis 2019).

The dorsal profile of the head is homogeneously concave 
in S. podgornyi nov. sp., a feature shared with S. dariensis 
and S. festivus, whereas it is nearly straight in S. aureus, S. 
paramensis, and convex in S. caquetae, S. leightoni, and S. 
frenatus, S. tamanae, S. reinae, S. guaitipan, S. citurensis, 
and S. varii. The dorsoventral height of body at base of dor-
sal fin relatively tall in S. podgornyi nov. sp. is shared with 
S. aureus, S. caquetae, S. dariensis, S. festivus, S. frenatus, 
S. tamanae, and S. reinae; it is relatively lower in S. leightoni 
and S. paramensis; and very low in S. citurensis, S. guaiti-
pan, and S. varii.

Description. The specimen consists on a nearly complete 
body, preserving a body length of about 95.7 mm. The body 
is elongated and entirely covered by plates. Head and pre-
dorsal portion is transversely wider than the rest of the body. 
All plates show along their surface the bases for odontode 
implantation.

The dorsal surface of the skull is transversely flat to 
slightly convex, and is longitudinally concave in side view. 
The skull is smooth and lacking any sign of prominent crests 
and grooves. The state of preservation, as well as the strong 
degree of fusion between the skull roof bones difficult the 
delimitation and identification of individual elements. We 
tentatively identify the bones following suture lines and sen-
sory canals (Fig. 3).

Orbits located dorsolaterally on the head, subcircular in 
contour and lacking a postorbital notch. Interorbital space 
transversely wide. Frontal and sphenotic bones form part 
of the dorsal margin of the orbit. Sphenotic poorly later-
ally exposed. Parietosupraoccipital bone relatively wide and 
subrectangular in contour. Posterior margin of the parieto-
supraoccipital is gently convex.

There are three predorsal plates between the parietosu-
praoccipital bone and the nuchal plate that are transversely 
wide and polygonal-shaped. The nuchal plate is poorly pre-
served, but appears to be relatively large.

First dorsal ray forms a delicate spine. At the base of the 
spine, there is a V-shaped dorsal-fin spinelet. The origin of 
the dorsal fin is located slightly behind the level of the pelvic 
fins and far ahead of the anal fin.

Fig. 3  Sturisomatichthys podgornyi sp. nov. (MACN-Pv-9314, holo-
type). a Dorsal view of the head, including skull and predorsal plates; 
b interpretative drawing. Scale bar: 2 cm
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Pectoral fin with a long, and delicate spine, gently curved 
posteriorly. It is subcircular in cross-section and shows its sur-
face covered by articular pits for odontodes. In addition to the 
spine, there are preserved several branched rays; however, it 
cannot be distinguished the total number of rays.

Median dorsal plates have a smooth surface. The lateral 
plates of the median series show the tubules forming the sensi-
tive system of the midline.

In lateral view, there is a count of 19 ventromedial plates 
counting from the posterior margin of the cleitrum that show 
separated longitudinal keels from the median series. The 
median series is poorly preserved and a total counting is want-
ing. However, behind the 19 ventromedial plate are at least 3 
median plates. This suggests that there were at least 22 lateral 
plates of the median series. On the lateral plate number 21, 
the ventromedial and median keels fuse to each other (coa-
lescence). However, the lack of preservation of plate 20 does 
not allow being certain about the exact point of coalescense 
in which the longitudinal keels fusion occurred, and it is clear 
that such a fusion must have occurred on 20 or 21 plate.

There are nine lateral abdominal plates located between 
the last ray of the pectoral fin and the origin of the pelvic 
fin. The plates are transversely wide and show a well-defined 
lateral edge.

In ventral view, the anterior central abdominal plates are 
located covering the coracoid bridge; are relatively small 
and irregularly disposed. The posterior central abdominal 
plates are relatively wide, scattered and not disposed on 
regular series. These plates are very large and thick, and 
are strongly imbricated and with a very large overlapping 
surface on each plate.

The gular plates are located anterior to the coracoidal 
bridge. Gular plates are disposed forming a pavement and 
are not overlapped to each other. The patch of gular plates 
occupies a very wide surface on the ventral surface of the 
head. Gular plates that are located at the anterolateral cor-
ners of the oral disc are relatively large, anteroposteriorly 
elongate and roughly subtriangular in contour.

Preanal plate well-defined and anteriorly delimited by 
three wide mid-plates and two smaller lateral plates. Anal 
opening is subcircular in contour. There are three plates 
separating the posterior margin of the anal opening and the 
insertion point of the anal fin.

Caudal peduncle dorsoventrally compressed, ventrally 
flat, and dorsally convex. The distal end is incompletely 
preserved, and its morphology remains unknown.

Discussion

The material here described clearly belongs to the Lori-
cariidae by having body surface covered by ossified plates 
and including strongly ossified skull, skull roof bones and 

pectoral spines lacking serrations and covered by annular 
bases for the implantation of odontodes, and the anterior 
part of the body has three median plate series (i.e., medi-
odorsal, median, and ventromedial) (Schaeffer and Lauder 
1986; Lundberg 1997).

Among loricariids, Sturisomatichthys podgornyi sp. nov. 
can be comfortably included within Loricariinae by the pres-
ence of an elongate body with a dorsoventrally compressed 
caudal peduncle, and by having a single series of median 
plates with a single keel at the caudal peduncle (Py-Daniel 
1997; Montoya-Burgos et al. 1998; Armbruster 2004).

Among Loricariinae, Sturisomatichthys podgornyi sp. 
nov. shows a combination of characters that is shared by 
some selected members of the tribes Harttiini (encompass-
ing the genera Cteniloricaria, Harttia and Harttiella) and 
Farlowellina (including the genera Farlowella, Lamontich-
thys, Pterosturisoma, Sturisomatichthys, and Sturisoma), 
by the (1) subcircular orbital margin lacking a postorbital 
notch, (2) dorsal surface of skull lacking ridges or grooves, 
(3) predorsal plates lacking keels, (4) dorsal fin originated 
slightly behind the level of pelvic fin, (5) presence of a pre-
doral spinelet, (6) relatively wide nuchal plate, (7) ventral 
surface of the abdomen covered by plates, (8) presence of 
gular plates, and (9) pectoral spine elongate, gracile and 
delicate, nearly straight and subcircular in cross-section (see 
Londoño-Burbano and Reis (2021)).

Sturisomatichthys podgornyi sp. nov. can be referred to 
Farlowellina and is distinguished from members of Hart-
tiini by having well-developed abdominal plates, gular plates 
covering the coracoid bridge and widely extending along the 
ventral surface of the head. In the case of Harttiini having 
gular plates (as the case of Harttia absaberi), Sturisomatich-
thys podgornyi sp. nov. can be distinguished by having the 
body relatively tall at the origin of dorsal fin.

Among members of Farlowellina, Sturisomatichthys 
podgornyi sp. nov. is clearly distinguished from the genus 
Farlowella (including F. myriodon) by having a proportion-
ately dorsoventrally tall body (vs elongate and low body 
at level of dorsal-fin insertion), dorsal margin of the body 
anterior to the base of the dorsal-fin concave in side view 
(vs straight to gently convex), insertion of dorsal fin located 
slightly behind the level of the pelvic fins and far ahead of 
the anal fin (vs. very wide space between parietosupraoc-
cipital bone and the origin of the dorsal fin; furthermore, it 
is located far behind pelvic fin), and presence of three pre-
dorsal plates (vs. six or more predorsal plates in Farlowella 
and nine on F. myriodon; Isbrücker et al. 1983, Paixão and 
Toledo-Piza 2009), polygonal-shaped predorsal plates (trap-
ezoidal in Farlowella; Londoño-Burbano and Reis 2021). 
In Sturisomatichthys podgornyi sp. nov. the ventral plates 
close to the insertion of the anal fin are flat to gently con-
vex (vs ventral plates forming a longitudinal excavation in 
Farlowella).
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Sturisomatichthys podgornyi sp. nov. differs from Lamon-
tichthys and Pterosturisoma by having three predorsal plates 
between the posterior surface of the parietosupraoccipital 
and nuchal plate (vs. only two in Lamontichthys and Pteros-
turisoma). Presence of a low number of predorsal plates is 
considered by some authors as plesiomorphic for Loricarii-
nae and is present in several genera of the tribes Harttiini and 
Farlowellina (e.g., Harttia, Lamontichthys, Pterosturisoma), 
whereas a higher number is interpreted as the derived condi-
tion (Paixão and Toledo-Piza 2009). Three predorsal plates 
were reported in Sturisoma and Sturisomatichthys, whereas 
Farlowella has six-to-nine plates (Paixão and Toledo-Piza 
2009; Isbrücker et al. 1983).

On the other side, Sturisomatichthys podgornyi sp. nov. 
shows a combination of characters that is shared with the 
closely related genera Sturisoma and Sturisomatichthys 
(Isbrücker and Nijssen 1979; Covain et al. 2008, 2016; 
Londoño-Burbano and Reis 2019), including the presence 
of nine relatively large and angled lateral abdominal plates, 
presence of small gular plates forming a pavement and 
anterior central abdominal plates relatively smaller and in 
a higher number than posterior ones. Both Sturisoma and 
Sturisomatichthys are genera that can be distinguished by 
number of lateral plates on median series, shape of abdomi-
nal plates, and some details of chromatic pattern in living 
forms (Londoño-Burbano and Reis 2019, 2021). Specimen 
Sturisomatichthys podgornyi sp. nov. shares with Sturiso-
matichthys the presence of central abdominal plates that do 
not form well-defined series (Covain and Fisch-Muller 2007, 
Londono-Burbaño and Reis 2019, 2021).

On the basis of the above-mentioned combination of char-
acters we can distinguish Sturisomatichthys podgornyi sp. 
nov. from most loricariid genera, with exception of Sturiso-
matichthys with which it shares most characters. However, 
Sturisomatichthys podgornyi sp. nov. shows important dif-
ferences with all the species of later as well as with other 
members of Farlowellina. This is especially evident by the 
presence of very large, thick and strongly imbricated central 
abdominal plates. This feature is unique to Sturisomatichthys 
podgornyi sp. nov. and may indicate that it belongs to a new 
and still unnamed genus. Nevertheless, we think that it is 
more cautious to include this new species within the genus 
Sturisomatichthys until new material becomes available.

Final comments

The Neotropical Loricariidae, with 1018 valid species, 
together with Characidae, is one of the most speciose verte-
brate family of the Americas (Fricke et al. 2021; Lujan et al. 
2018). Loricariids include the Loricariinae subfamily, which 
is broadly distributed across tropical South and southern 
Central America (Armbruster 2004; Lujan et al. 2018; Roxo 

et al. 2019; Carrillo-Briceño et al. 2021). Loricariines are 
represented by more than 255 species (Covain et al. 2016; 
Fricke et al. 2021). In spite of such diversity, the species here 
described, Sturisomatichthys podgornyi constitutes the first 
documented fossil record for the subfamily Loricariinae and 
the Farlowellina clade.

The combination of characters of S. podgornyi allows 
to refer it with certainty to the Farlowellina clade. Among 
farlowellines, it shares with Sturisoma and Sturisomatichthys 
several common features. On the basis of the ventral squa-
mation of the fossil, we include it within the genus Sturi-
somatichthys following the previous authors (Covain and 
Fisch-Muller 2007; Londoño-Burbano and Reis 2019, 2021). 
However, we recognize several differences between the fos-
sils species and extant members of Sturisomatichthys and 
Sturisoma that may indicate that S. podgornyi may belong 
to a new, previously unrecognized genus. Because of it pres-
ervation, we consider that at this time, it is not cautious to 
fundament the creation of a new genus.

In spite that the extant distribution of Sturisomatichthys 
in South America is almost restricted to the northern half of 
the continent, especially along cis-Andean and Amazonian 
basins, the record of the genus in Miocene beds of the Par-
aná basin is not striking. In fact, fossil fishes from the late 
Miocene Ituzaingó Formation include several species that 
have clear affinities with the extant ichthyofaunas from the 
Amazonas and Orinoco basins (Azpelicueta and Cione 2016; 
Bogan and Agnolin 2019b, 2020; Agnolin and Bogan 2020). 
Among loricariids, in the Ituzaingó Formation, the only pre-
viously reported taxon beyond the familiar level is the giant 
hypostomine Acanthicus (Bogan and Agnolin 2020). Mem-
bers of Acanthicus, as occurs with Sturisomatichthys, are 
distributed at the northern half of South America and are 
currently absent from the paleo-Paraná basin. As expressed 
elsewhere, these reports indicate that several fish lineages 
suffered important local extinctions, at the southern half of 
the continent as observed in other fishes and other freshwater 
vertebrates (see Bogan and Agnolin 2020).

Conclusion

We describe the first known paleospecies from the subfam-
ily Loricariinae: Sturisomatichthys podgornyi nov. The new 
taxon is represented by a nearly complete body, showing a 
particular ventral plate squamation unknown in other mem-
bers of the clade.

The new species fits previous hypothesis indicating the 
close affinities between the Miocene fish faunas of Paraná 
and that of Orinoco and Amazonas basins. As with other 
fossil fishes, extant members of Sturisomatichthys are cur-
rently absent from Paraná basin, suggesting that it becomes 
regionally extinct in post-Miocene times.
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