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Abstract. The extinct vizcacha Lagostomus incisus is a rodent recorded in Pliocene sediments of Buenos Aires Province (Argentina), including
the montehermosan Monte Hermoso Formation and sediments bearing the “Irenean” Fauna, and the chapadmalalan Chapadmalal Formation.
Its characteristic skull and cheek teeth anatomy permit to easily identify it even with fragmentary material. In this work, the fossil record of L.
incisus is reassessed, being recognized in several units where it had not been reported before: the Unit 2 of the Saldungaray Formation, the
Quequén Grande Local Fauna, and the Barker Formation in Buenos Aires Province (Argentina), and the San José Member of the Raigón Formation
in Maldonado Department (Uruguay). These new records extend the distribution of L. incisus to most of central and southern Buenos Aires
Province in Argentina and southern Uruguay. Additionally, the recent radiometric dates of some of the units with records of L. incisus permit to
confidently limit the temporal range of this species to the late early–early late Pliocene.
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Resumen. REEVALUANDO EL REGISTRO FÓSIL DE LAGOSTOMUS INCISUS AMEGHINO, 1888 (RODENTIA, CAVIOMORPHA) DEL NEÓGENO
TARDÍO DEL SUR DE AMÉRICA DEL SUR. La vizcacha extinta Lagostomus incisus es un roedor registrado en sedimentos pliocenos de la
provincia de Buenos Aires (Argentina), incluyendo las montehermosenses Formación Monte Hermoso y sedimentos portadores de la Fauna
“Irenense” y a la chapadmalalense Formación Chapadmalal. Su característica anatomía craneana y dentaria permite identificarla fácilmente,
aun tratándose de material fragmentario. En este trabajo, el registro fósil de L. incisus es reevaluado, siendo reconocida en varias unidades
en las que no había sido reportada con anterioridad: Unidad 2 de la Formación Saldungaray, Fauna Local Quequén Grande y Formación Barker
en la provincia de Buenos Aires (Argentina), y en el Miembro San José de la Formación Raigón en el Departamento de Maldonado (Uruguay). Estos
nuevos registros extienden la distribución de L. incisus a la mayor parte del centro y sur de la provincia de Buenos Aires en Argentina, y al sur
de Uruguay. Además, las recientes dataciones radiométricas de algunas de las unidades con registros de L. incisus permiten limitar con confi-
anza el rango temporal de esta especie al Plioceno temprano tardío–Plioceno tardío temprano.

Palabras clave. Chinchillidae. Cenozoico. Plioceno. Bioestratigrafía. Argentina. Uruguay.

THE EXTANT vizcacha, Lagostomus maximus (Desmarest, 1817),

is a remarkable mammal of the Neotropic given peculiar

aspects of its external and skeletal anatomy (e.g., Vucetich,

1975; Jackson et al., 1996), behavior (e.g., Branch, 1993a,

1993b; Rafuse et al., 2017; Tomassini et al., 2019), population

dynamics (Gariboldi et al., 2019) and reproductive anatomy

and physiology (e.g., Flamini et al., 2009, 2020; Acuña et

al., 2020; Barbeito et al., 2021). It is a large gregarious

caviomorph rodent, with a notable sexual dimorphism, that

lives in complex burrow systems (e.g., Llanos & Crespo,

1952; Weir, 1974). It inhabits scrubs and grasslands of

Argentina, western Paraguay and southern Bolivia, which

encompasses the Pampas, Monte and Chaquenean regions

(Jackson et al., 1996; Spotorno & Patton, 2015; Fig. 1.1). It is

the only living member of Lagostominae, which conform

along with chinchillas and mountain vizcachas the family

Chinchillidae (e.g., Spotorno & Patton, 2015; Spotorno &

Valladares Faúndez, 2016); although a recent study includes

Lagostominae and Chinchillinae, together with several ex-

tinct taxa, within pan-Chinchillidae (Rasia et al., 2021).

Notwithstanding being represented in recent times by a

single species, the fossil record of Lagostomus Brookes,

1828 extends to the Chasicoan Stage/Age (late Miocene;

Rasia & Candela, 2017a), counting numerous extinct species
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(e.g., Ameghino, 1889; Rovereto, 1914; Rasia & Candela,

2013, 2017a, 2017b; Rasia et al., 2020).

Lagostomus incisus was described by Ameghino (1888)

for the Monte Hermoso Formation (early Pliocene,

Montehermosan Stage/Age; see Tomassini et al., 2013),

along with ‘Lagostomus spicatus’ Ameghino, 1888. Later,

Ameghino (1908) mentioned a similar species to ‘Lagostomus

spicatus’ in the Chapadmalal Formation (late Pliocene,

Chapadmalalan Stage/Age; see Prevosti et al., 2021).

Recently, ‘Lagostomus spicatus’ was synonymized with L.

incisus, and the latter was also confirmed in the Chapadmalal

Formation and “Irenean” Fauna, both in Buenos Aires

Province (Rasia & Candela, 2013). A record of ‘Lagostomus

spicatus’ from Uruguay (Francis & Mones, 1965) was rejected

by Rasia & Candela (2013), indicating that the material did

not belong to Lagostomus incisus, pending a broader

systematic study for a precise specific status —it is

noteworthy that Rasia & Candela (2013) did not questioned

the inclusion of this material in Lagostomus—.

As was noted by Rasia & Candela (2013, 2017b), the

anatomy of Lagostomus incisus, particularly that of the

cheek teeth, is quite distinguishable from other species of

the genus, and permits an easy identification even with

very fragmentary material. This feature, along with the

restricted stratigraphic range of this species (Pliocene,

Montehermosan–Chapadmalalan stages/ages), make it an

exceptional tool for biostratigraphic studies (see Rasia &

Candela, 2013, 2017b; Rasia et al., 2020).

Until recent works, the precise age of late Neogene

sediments of the Pampean area—where Lagostomus incisus

has been recorded—rely almost exclusively on biostrati-

graphic studies (e.g., Cione & Tonni, 1995; Deschamps et al.,

2012; Tomassini et al., 2013; Pardiñas et al., 2017), being

the Chapadmalal Formation the only dated unit (Schultz et

al., 1998). Recently, the sediments bearing the “Irenean”

Fauna and the Chapadmalal Formation has been dated with

radiometric methods (Prevosti et al., 2021), permitting to

recalibrate the age of most of late Neogene units of the

Pampean area.

In this work, the fossil record of this conspicuous species

is reevaluated, within the context of recent progress re-

garding the chronostratigraphy/geochronology of the

Pampean area in southern South America.
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Figure 1. Geographic maps. 1,Map of southern South America showing current distribution of Lagostomus maximus (modified from Jackson et al.,
1996). 2, Location map of fossil localities mentioned in the text.



MATERIAL AND METHODS

Published records of lagostomines were analyzed, and

the material was morphologically compared with that of all

recognized species of Lagostomus (see Marshall & Patterson,

1981; Nasif et al., 2013; Rasia & Candela, 2013, 2017b; Ubilla

& Rinderknecht, 2016 for recent synonymy of Lagostomus

species). For detail of the material see Appendix 1.

To test the morphological analysis and taxonomic iden-

tification of the material, principal component analyses

(PCA) were performed. Two measurements of the cheek

teeth were used (see Supplementary Material), mesio-

distal and labio-lingual width (mdw and llw respectively).

The measurements were log-transformed and two PCA

based on a correlation matrix were carried out independ-

ently for upper and lower cheek teeth. Missing values were

imputed by Iterative Imputation. The analyses were per-

formed using Past 3.05 (Hammer et al., 2001).

It is worth clarifying that the morphological comparison

was made with adult specimens, given that diagnoses and

descriptions of the species are based on adult individuals,

but for the PCA, juvenile specimens of the living Lagostomus

maximus were included in order to take into account the

ontogenetic variability.

Institutional acronyms. MLP, Museo de La Plata, La Plata,

Argentina; MACN-Ma, Museo Argentino de Ciencias

Naturales “Bernardino Rivadavia”, Ciudad de Buenos Aires,

Argentina, Mastozoological Collection; MACN-A, Museo

Argentino de Ciencias Naturales “Bernardino Rivadavia”,

Ameghino Collection; MACN-Pv, Museo Argentino de Ciencias

Naturales “Bernardino Rivadavia”, Vertebrate Paleontological

Collection; UNSGH, Cátedra de Geología Histórica, Universidad

Nacional del Sur, Bahía Blanca, Argentina; MHTL, Museo de

Historia y Tradición de Lobería, Lobería, Argentina; SPV-

FHC, Facultad de Humanidades y Ciencias, Montevideo,

Uruguay.

RESULTS

Systematic identification

A taxonomic revision allowed to identify the presence of

Lagostomus incisus in several localities and geological units

where it has not been mentioned in previous works (see

Rasia & Candela, 2013, 2017b), based on the morphology of

the skull and mandibles (smaller than Lagostomus maximus,

maxillae more expanded transversely, palatines reduced in

ventral view, posterior palatine apophysis of the premaxillae

very reduced and not at the same dorsoventral level as the

diastema, clearly differing from L. pretrichodactyla (Rovereto,

1914), L. euplasius (Ameghino, 1908), L. compressidens

(Ameghino, 1908), and L. maximus, and particularly of the

cheek teeth (upper cheek teeth more obliquely implanted

in the maxillae than in L. pretrichodactyla, L. euplasius, L.

compressidens, and L. maximus; lower cheek teeth more

compressed mesio-distally and more obliquely implanted in

the mandible than in L. antiquus Ameghino, 1883, L. euplasius,

L. compressidens, L. debilis Ameghino, 1889, L. heterogenidens

Ameghino, 1889, L. minimus Ameghino, 1889, and L. maximus. 

As was stated above, Lagostomus incisus was

previously recorded in the Monte Hermoso Formation

(Montehermosan Stage/Age, early Pliocene) at Farola Monte

Hermoso, the “Irenean” Fauna at Cascada Grande (early

Pliocene), and the Chapadmalal Formation (Chapadmalalan

Stage/Age, late Pliocene) between Mar del Plata and

Miramar, being also recognized in sediments of unknown

age (late Miocene to Pliocene) of the Lagunas Encadenadas

del Oeste (Ameghino, 1888; Rasia & Candela, 2013, 2017b;

Bonini et al., 2017). The new records of L. incisus (based in

previous reports of lagostomines) come from the following

units and localities:

1) From the Unit 2 of the Saldungaray Formation

(Montehermosan Stage/Age) at Las Obscuras (Buenos

Aires, Argentina; Fig. 1.2), Deschamps (2003, 2005) and

Deschamps et al. (1989) reported remains (UNSGH 408,

UNSGH 457) of lagostomines —as Lagostomopsis sp. and

Lagostomus (Lagostomopsis) sp.—, which are here attributed

to L. incisus.

2) In the Barker Formation (Montehermosan/

Chapadmalalan Stage/Age, late Miocene–Pliocene) near

Tandil (Buenos Aires, Argentina; Fig. 1.2), Gómez Samus et

al. (2017) reported Lagostomus sp. —as Lagostomus

(Lagostomopsis) sp.— represented by two mandibles with

complete dentition (without collection number) that were

considered by the authors as similar to L. incisus and L.

laminosus. The material is here recognized as L. incisus,

being the identification as L. laminosus discarded because

of its much smaller size (see Nasif et al., 2013).

3) In the Quequén Grande Local Fauna (Lower
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Chapadmalalan Stage/Age, early Pliocene sensu Cione &

Tonni, 1995; Montehermosan Stage/Age sensu Tomassini

et al., 2013) at Paso Otero (Buenos Aires, Argentina; Fig.

1.2), Prado & Cerdeño (1998) reported several remains of

lagostomines (as Lagostomopsis sp.). At least three

specimens (MHTL P-240, MLP 87-V-20-21 and MLP 87-V-

20-22) are here recognized as Lagostomus incisus.

4) Francis & Mones (1966) reported the presence of

Lagostomus euplasius —as Lagostomus (Lagostomopsis)

euplasius—from the Maldonado Formation (Pliocene of

Uruguay; Fig. 1.2, but see below). The material consist of

two specimens, SPV-FHC 20-VII-62-1 and SPV-FHC 10-V-

64-1. The specimen SPV-FHC 20-VII-62-1, a partially pre-

served skull with right P4-M3 and left P4-M1, correspond

to Lagostomus euplasius; but the other specimen (SPV-FHC

10-V-64-1, a partially preserved skull and right mandible

with full dentition) is here referred to Lagostomus incisus.

Quantitative analyses

In both analyses (PCA including upper and lower cheek

teeth) the PC1 represents mainly variations in size, given

that all the variables have similar positive loadings, and the

PC2 represents mainly proportions between mesio-distal

and labio-lingual width of each teeth, given positive (for llw)

and negative (for mdw) loadings (Fig. 2).

The PCAs grouped the specimens of Las Obscuras,

Paso Otero, Tandil area and Maldonado with those previ-

ously identified as Lagostomus incisus from Chapadmalal

area, Farola Monte Hermoso, Cascada Grande and Lagunas

Encadenadas del Oeste, clearly differing from the other

species (Fig. 2). 

Age of the units with records of Lagostomus incisus
Although most of the units where remains of Lagostomus

incisus have been recovered are not dated, many of them

have estimated ages based mainly on vertebrate fauna (e.g.,

Cione & Tonni, 1995; Tomassini et al., 2013; Pardiñas et al.,

2017), and recent works have adjusted the age with new

radiometric dates (e.g., Prevosti et al. 2021). The age of each

unit (see Fig. 3), from west to east localities, is discussed

below.

The fauna recovered from sediments at Lagunas

Encadenadas del Oeste (Buenos Aires, Argentina) has been

considered of late Miocene to Pliocene age (Bonini et al.,

2017). The specimens of Lagostomus incisus come from a

locality with other typical Pliocene taxa (e.g., Actenomys priscus

(Owen, 1840), Paedotherium typicum Ameghino, 1887; Bonini

et al., 2017).

The Unit 2 of the Saldungaray Formation, cropping out at

Las Obscuras (Buenos Aires, Argentina) has been partially

correlated with the Montehermosan Stage/Age of the Monte

Hermoso Formation (see Deschamps, 2005). Deschamps

(2005) defined the Actenomys priscus-Plohophorus cuneiformis

Zone for the Unit 2 of the Saldungaray Formation, with a

Lower Montehermosan age.

The Monte Hermoso Formation was essentially (see

Rasia & Candela, 2013 for more detailed discussion) con-

sidered of Montehermosan Age (e.g., Ameghino, 1888;

Frenguelli, 1928; Zavala, 1993; Zavala & Navarro, 1993) or

encompassing at least two ages (e.g., Vignati, 1925; Leanza,

1948; Bonaparte, 1960; Fidalgo & Tonni, 1982; Cione &

Tonni, 1995); but more recent biostratigraphic approaches

support a Montehermosan Age for the entire unit (e.g.,

Deschamps et al., 2012; Tomassini et al., 2013). The age of

the Monte Hermoso Formation has been estimated be-

tween 5.28 Ma and 4.5/5.0 Ma (Tomassini et al., 2013), so

the Montehermosan Stage/Age (sensu Tomassini et al.,

2013) is restricted to the early Pliocene. However, based on

statistical analyses (see Prevosti et al., 2021) a new tempo-

ral range to this unit has been inferred between 4.741 and

3.728 Ma, placing it in a slightly younger age, in the late

early Pliocene. The material recovered from the Monte

Hermoso Formation came from upper levels or do not have

precise stratigraphic provenance within the unit (see Rasia

& Candela, 2013).

The age of the “Irenean” Fauna has been subject of

debate for decades (see Pardiñas et al., 2017 for extensive

discussion), and have been recently dated (Prevosti et al.,

2021), ending a long lasting controversy. The material of

Lagostomus incisus recovered from levels bearing the

“Irenean” Fauna come from the Cascada Grande locality

(Rasia & Candela, 2013), with a probable Montehermosan

age (Pardiñas et al., 2017) and a new radiometric date that

place it in 4.33 + 0.06 Ma (Prevosti et al., 2021).

The Quequén Grande Local Fauna at the locality of Paso

Otero (Buenos Aires, Argentina) was considered coeval
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Figure 2. Principal Component Analyses (PCA) of cheek teeth measurements of species of Lagostomus. 1, PCA of upper cheek teeth. 2, PCA of
lower cheek teeth. Tables indicate factor loadings of each variable. Green shaded areas indicates Lagostomus incisus distribution. Abbrevia-
tions: CG, Cascada Grande; Chap, Chapadmalal area; FMH, Farola Monte Hermoso; LEO, Lagunas Encadenadas del Oeste; llw, labio-lingual
width; mdw,mesio-distal width.



with the “Irenean” Fauna at Cascada Grande and with the

“limolitas claras” member of the Monte Hermoso Formation,

with a Lower Chapadmalalan age (sensu Cione & Tonni,

1995; see Prado & Cerdeño, 1998). The Lower Chapadmalalan

was later included in the Montehermosan Stage/Age

(Tomassini et al., 2013), so if the Quequén Grande Local

Fauna has an equivalent age of the “Irenean” Fauna at

Cascada Grande and the Monte Hermoso Formation, it can

be assigned to the late early Pliocene.

The Barker Formation, which crops out in several local-

ities near the city of Tandil (Buenos Aires, Argentina), has

been correlated with the Montehermosan–Chapadmalalan

Stages/Ages, with a late Miocene–Pliocene age (Gómez

Samus et al., 2017). Considering a correlation with the

Monte Hermoso and Chapadmalal formations, the age of

this unit would be late early to early late Pliocene.

The Chapadmalal Formation has been considered of

late Pliocene age, and is the base of the Chapadmalalan

Stage/Age (e.g., Cione & Tonni, 1995; see Isla et al., 2015 for

a detailed account of changing concept of the Chapadmalal

Formation). Dates of the paleosoil 6 (base of the Playa los

Lobos Alloformation) indicate an estimated age of 3.27+0.08

Ma (Schultz et al., 1998), and recent radiometric dates of

level VI (3.74+0.05 Ma) and level X (3.04+0.06 Ma) place the

Chapadmalal Formation undoubtedly in the late Pliocene

(Prevosti et al., 2021). Lagostomus incisus was recognized

mainly in the Playa San Carlos Alloformation (Levels I to VIII),

but was also recorded in the lower levels of the Playa los

Lobos Alloformation (Levels IX to XII), within the Chapadmalal

Formation (see Rasia & Candela, 2017b).
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Figure 3. Stratigraphic range of studied units with records of Lagostomus incisus. Abbreviations: CG, Cascada Grande; Chap, Chapadmalal area;
FMH, Farola Monte Hermoso; LEO, Lagunas Encadenadas del Oeste; LObs, Las Obscuras; Ma,mega annum; Mald,Maldonado; PO, Paso Otero;
Tand, Tandil area.



The Maldonado Formation (Maldonado Department,

Uruguay) was correlated with the late Pliocene Chapadmalalan

Stage/Age (Francis & Mones, 1966). In recent studies, the

“Maldonado Formation” is considered at least partially

equivalent to the San José Member of the Raigón Formation,

with a Pliocene to Middle Pleistocene age (see Perea et al.,

2013). The levels previously considered as Maldonado

Formation, which include the record of Lagostomus incisus,

can be bounded to the late early to early late Pliocene, but

it is not known if L. incisus is recorded in the rest of the unit

(i.e., the San José Member of the Raigón Formation).

DISCUSSION AND CONCLUSIONS

The recent radiometric dates of the “Irenean” Fauna at

Cascada Grande and the Chapadmalal Formation, and the

inferred temporal range of the Monte Hermoso Formation

(Prevosti et al., 2021) indicate that Lagostomus incisus is re-

stricted to the late early to early late Pliocene, in accordance

with previous works (Rasia & Candela, 2013, 2017a). The

correlation of the Unit 2 of the Saldungaray Formation and

the Quequén Grande Local Fauna with the Monte Hermoso

Formation and the “Irenean” Fauna at Cascada Grande

place them in the late early Pliocene. The correlation of the

“Maldonado Formation” (part of the San José Member of the

Raigón Formation) with the Chapadmalal Formation (see

Francis & Mones, 1965) place the former in the early late

Pliocene, and the presence of L. incisus place it in the late

early to early late Pliocene, but the age of the San José

Member of the Raigón Formation is Pliocene to Middle

Pleistocene (Perea et al., 2013), so future studies would

confirm if L. incisus is only recorded in the lower (Pliocene)

levels of the unit or if its record extends to the Middle

Pleistocene. The correlation of the Barker Formation with

the Monte Hermoso and Chapadmalal formations place

the former in the late early to early late Pliocene, not the

late Miocene to Pliocene.

The new records of Lagostomus incisus extend its

geographic distribution to most of central and southern

Buenos Aires Province and southern Uruguay, and the

evaluation of the stratigraphic provenance of the specimens

permits to confirm its age to the late early–early late

Pliocene (Montehermosan–Chapadmalalan stages/ages),

in accordance with previous works (e.g., Rasia & Candela,

2013, 2017b). This supports the use of Lagostomus incisus

as a biostratigraphic marker of the Montehermosan and

Chapadmalalan stages/ages. Future studies of Pliocene

lagostomines recorded elsewhere would confirm if Lagostomus

incisus had a wider geographical distribution.
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APPENDIX 1
List of specimens used in the PCA.
Lagostomus telenkechanum Rasia & Candela, 2017 (late Mio-
cene)
MLP 55-IV-28-43, 60-VI-18-100, 60-VI-18-107, 60-VI-
18-101, 76-VI-12-47, 55-IV-28-42, 55-IV-28-44, 92-XI-
19-1, 57-XII-23-6.
Lagostomus antiquus (late Miocene)
MASP 32.
Lagostomus pretrichodactyla (late Miocene)
MACN-Pv 8294, 8340, 8338, 8212, 8339, 8337, 8341,
8342, 8343, 8345, MLP 65-VII-29-72.
Lagostomus incisus (Pliocene)
MACN-Pv 7388, MACN-A 1112, 1654, MLP 88-VI-1-2, 91-
IV-5-258, 01-I-10-30, 01-I-10-31, 01-I-10-32, 01-I-10-
33, 01-I-10-34; 01-I-10-35, 01-I-10-38, 01-I-10-41,
01-I-10-44, 01-I-10-47, 01-I-10-54, 91-IV-5-214, 46-V-
13-72, 91-III-1-88, 94-II-1-146, 91-III-1-9, 48-XII-16-
194, 91-III-1-18, 91-III-1-36, 94-II-1-136, 63-VI-10-59,
87-V-20-21, 87-V-20-22, P126/3, 5, UNSGH 408, 457,
MHTL-P 240, SPV-FHC 10-V-64-1.

Lagostomus euplasius (Pliocene)
MACN-Pv 6163, 5986, 5985, MLP 52-IX-28-62, 52-X-1-
13, 52-IX-28-68, 52-X-4-21, 52-XI-5-8, 54-X-13-1, 91-
IV-5-334, 91-IV-5-350, 88-VI-1-1, 01-I-10-36,
01-I-10-39, 01-I-10-40, 01-I-10-50, 01-I-10-55, 01-I-10-
56, SPV-FHC 20-VII-62-1.
Lagostomus compressidens (late Pliocene)
MLP 54-X-13-2, 54-X-13-4, 90-VI-1-1.
Lagostomus debilis (Pleistocene)
MACN-A 1255.
Lagostomus heterogenidens (Pleistocene)
MACN-A 1187.
Lagostomus minimus (Pleistocene)
MACN-A 1098.
Lagostomus egenus (Pleistocene)
MACN-A 417.
Lagostomus maximus (Pleistocene-Recent)
MACN-Ma 49.289, 50.14, 50.15, 50.21, 50.10, 50.13, 50.20,
50.18, 49.291, 50.17, MLP-Ma 14, 19, 37, 38, 39, 41, 42,
45, 54, 59, 61, 64, 230, 254, 269, 338, 379, 565, 720, 1473,
1603, 1604, 1605, 1634, 1642, 1651, 1657, 1659, 1602,
1634, 1651, 1728, MACN-A 1651, 2175 (the last two spec-
imens previously assigned to “L. cavifrons”, but see Ubilla &
Rinderknecht, 2016).
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