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Abstract

The finding of an incomplete specimen of Sarcoramphus papa (Linné 1758), commonly known as the King Vulture, from the locality of

Camet Norte (Buenos Aires province) in Argentina is reported. The bearing level is referred to the Late Pleistocene Santa Clara Formation

(Late Lujanian). Sarcoramphus papa is actually a dweller of undisturbed areas of tropical rainforest and humid tropical and subtropical

forests in Central and South America, ranging from Mexico to northern Argentina. It is rarely found in large open areas such as steppes and

grasslands and/or habitats with extremely low temperatures in winter. The fossiliferous locality is located geographically more than 700 km

south of the species’ southern distributional limit and thus far away from suitable habitats for its survival. This fossil record contradicts

previous paleoenvironmental reconstructions for the same place and time, suggesting a mixed community with some arboreal structures

capable of holding this taxon.

q 2005 Elsevier Ltd. All rights reserved.
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Resumen

Primer registro de Sarcoramphus Dumeril 1806 (Ciconiiformes: Vulturidae) en el Pleistoceno de la provincia de Buenos Aires, Argentina.

Se reporta el hallazgo de un ejemplar incompleto de Sarcoramphus papa (Linné 1758), especie viviente conocida vulgarmente como jote

real, procedente del yacimiento Camet Norte (Provincia de Buenos Aires) en Argentina. Constituye el primer registro paleontológico del

género y de la especie en la Argentina. El nivel portador pertenece a la Formación Santa Clara, cuya antigüedad corresponde al Pleistoceno

tardı́o (Edad Lujanense tardı́o). Sarcoramphus papa está actualmente asociado a áreas no disturbadas del bosque tropical y subtropical

húmedo y subhúmedo en América Central y del Sur, desde México hasta el norte de Argentina. Difı́cilmente sea encontrado en áreas abiertas

extensas, cubiertas exclusivamente por pastizales o estepas y/o zonas con temperaturas invernales extremas. La localidad fosilı́fera se halla

alejada más de 700 kilómetros del lı́mite septentrional de distribución actual de la especie y de los habitats más acordes a sus requerimientos

ecológicos. Este registro fósil contradice parcialmente reconstrucciones paleoambientales previas para el mismo lapso temporal y lugar,

sugiriendo la existencia de una comunidad vegetal mixta con algún tipo de estructura arbórea capaz de sustentar a este taxón.

q 2005 Elsevier Ltd. All rights reserved.
1. Introduction

The family Vulturidae, including seven living species of

vultures and condors, has a mainly Neotropical distribution.
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Its oldest fossil record in America comes from the Late

Oligocene–Early Miocene of Brazil (Alvarenga, 1985).

However, a significant increase in taxonomic diversity and

frequency of findings has taken place in South America

since the Middle Pliocene, principally of the Pleistocene

(Campbell, 1979; Tambussi and Noriega, 1996; Tonni and

Noriega, 1998).

The genus Sarcoramphus Duméril 1806 comprises only

one extant species, S. papa (Linné 1758), commonly known

as the King Vulture. The size of S. papa is intermediate
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between that of the great condors Vultur gryphus Linné

1758 and Gymnogyps californianus (Shaw 1798) and that of

the smaller vultures Coragyps atratus (Bechstein 1793) and

the species of Cathartes Illiger 1811.

Fossil records of S. papa have been reported from the

Upper Pleistocene–Lower Holocene in Brazil and Cuba and

of the paleospecies Sarcoramphus?fischeri Campbell, 1979

from the Lower Pleistocene in Peru (Cuello, 1988). A recent

revision of the originally described Sarcoramphus fossilis

Moreno and Mercerat 1891, proceeding from the Late

Holocene in Luján (Buenos Aires province) and later

referred by Ameghino (1891) to V. gryphus (cited as

‘Sarcoramphus’ gryphus), concludes that the specimen

belongs to the Ciconiidae (Tonni and Noriega, 1998).

The specimen studied herein was recovered from Late

Pleistocene sediments and constitutes the first actual

paleontologic record of Sarcoramphus papa in Argentina.
2. Systematic paleontology

Ciconiiformes Bonaparte 1854

Vulturidae Illiger 1811
Fig. 1. Left humerus in anconal view: (A) Sarcoramphus papa (MLP-ZV-

704), (B) S. papa (MMP-M-2444). Scale bar, 1 cm.
Genus Sarcoramphus Duméril 1806

Sarcoramphus papa (Linné 1758) (Figs. 1–3)
2.1. Material

A single specimen including the left humerus without its

distal end, the right scapula without the caudal end of blade,

a partial left clavicle, the proximal end of the right

carpometacarpus, an incomplete left pelvic girdle, and two

fragmentary cervical vertebrae (13th and 14th); specimen

MMP-M-2444, paleontological collections of the Museo

Municipal de Mar del Plata Lorenzo Scaglia.
2.2. Locality

Camet Norte, 1 km NE of Santa Clara del Mar (37849 0 S,

57829 0 W, Mar Chiquita County, Buenos Aires province,

Argentina; Fig. 4).
2.3. Horizon and age

The fossiliferous level is represented by bluish-green,

plastic, and well-laminated clayey sediments that belong to

the Santa Clara Formation (Schnack et al., 1982; Fasano

et al., 1994; Fig. 5). It is a locally restricted deposit whose

origin is inferred to have been a freshwater lake

environment near the shoreline (Fasano et al., 1994).

Outcroppings are located at the base of an active marine
Fig. 2. Right carpometacarpus in internal view: (A) Sarcoramphus papa

(MLP-ZV-704), (B) S. papa (MMP-M-2444). Scale bar, 1 cm.



Fig. 3. Sarcoramphus papa (MMP-M-2444). (A) Right scapula in ventral

view, (B) left incomplete pelvic girdle. Scale bar, 1 cm.
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cliff whose width of exposure is not greater than 300 m

(Pardiñas et al., 1998).

The age of the fossiliferous stratum (Unit B of the profile

described by Pardiñas et al., 1998, p. 259; Fig. 5) is referred

to the Last Glacial Maximum (LGM) or a moment close to

its beginning during the Late Pleistocene on the basis of

radiocarbon (24,550G600 yr 14C BP) and fission-track

dating in underlying strata (21,000G7000 yr BP; Pardiñas

et al., 1998). Evidence arising from the fauna of fossil

mammals indicates a Late Lujanian age that includes the

span between the Last Interglacial (w120 ka) and the Early

Holocene (w8.5 ka; see Pardiñas et al., 1998, and

references therein).
Fig. 4. Geographic location of the Camet Norte fossiliferous locality in the Buen

of Sarcoramphus papa. Modified from Tonni et al. (1999).
2.4. Description

Specimen MMP-M-2444 was compared with skeletons

of the following extant species of Vulturidae: V. gryphus

Linné 1758 (Museo de La Plata—Paleontologı́a Vertebra-

dos, MLP-PV), Cathartes aura (Linné 1758) (MLP-PV),

C. atratus (CICyTTP-ACi-099), and S. papa (Museo de La

Plata, Zoologı́a Vertebrados, MLP-ZV-704). Additional

osteological comparisons were made among the Ciconiidae

due to the strong morphological similarity exhibited by

several elements of the postcranial skeleton of the closely

related families: Ciconia maguari (Gmelin 1789)

(CICyTTP-ACi-076), Mycteria americana Linné 1758

(CICyTTP-ACi-075), and Jabiru mycteria (Lichtenstein

1819) (CICyTTP-ACi-073). Anatomical nomenclature

principally follows Howard (1929). The terminology

suggested by Baumel et al. (1979) is indicated between

parentheses when used.
2.5. Humerus

Head of the humerus globous similar to S. papa (Fig. 1),

namely, with an intermediate morphology between the very

globous one present in V. Gryphus and those more

transversally elongated of Coragyps and Cathartes. Prox-

imal end of humerus with its greatest width similar to that of

S. papa, smaller than in V. gryphus, and markedly bigger

than that observed in Coragyps and Cathartes. Epyphysial

widening extends on the contiguous proximal fragment of

the shaft in specimen MMP-M-2444, as in S. papa and

V. gryphus, but much lesser than in the other vulturids.

Capital shaft ridge (Margo caudalis) directed toward the

head and smoothly marked as in V. gryphus and S. papa,
os Aires province, Argentina. At right, a black line shows the recent range



Fig. 5. Generalized profile of the Camet Norte locality, showing main

lithologic types and stratigraphic position of the fossiliferous level (Unit B).

Modified from Tonni et al. (1999).
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though it is more pronounced in both other genera of

vultures. Crus dorsale and ventrale fossae developed as in S.

papa, with robustness intermediate between that of V.

gryphus and those of the two other genera of vultures. The

medial confluence of both crests ends, as in S. papa and

V. gryphus, at an enlarged and blunt internal tuberosity,

whereas it is more prominent and pointed in Coragyps and

Cathartes. Pneumatic fossa are less exposed anconally than

in V. gryphus, Coragyps, and Cathartes, increasing depth

proximally in a similar way to S. papa. Bicipital crest

curved uniformly as in S. papa and V. gryphus but is angular

in Coragyps and Cathartes. Consequently, the bicipital crest

joins the medial margin of the shaft less perpendicularly,

forming an angle more obtuse than in Coragyps and

Cathartes. Attachment of Latissimus dorsi anterioris is as

in S. papa, ending more distally than in all other species.

This impression is very close and parallel to Margo caudalis

in Coragyps and Cathartes, but more separated and slightly

divergent in S. papa and V. gryphus. Bending of midshaft
toward palmar surface is very gentle, as observed in S. papa

and V. gryphus, presenting an important torsion in the

remaining taxa.

2.6. Carpometacarpus

The preserved portion of the proximal end is very

fragmentary, preventing exhaustive comparisons (Fig. 2).

Proximal carpal trochlea is enlarged, and intertrochlear

furrow is shallow. Anterior carpal fossa superficial like in

V. gryphus, S. papa, and C. atratus, whereas it is more deep

in Cathartes aura (Emslie, 1988). Process of metacarpal I

straight like in S. papa and V. gryphus, whereas it is gently

curved proximal in Coragyps and Cathartes. Internal

ligamental fossa deeper than in all the remaining species.

Articular facets for digits II and III relatively small and

convolute as in Coragyps, that is, less enlarged and flat than

they are in other vulturids.

2.7. Scapula

Robustness and size barely lesser than that observed in

the scapula of S. papa; its morphology is also very similar

(Fig. 3). It differs from Coragyps by having a glenoid facet

more enlarged and located on a broader neck (Collum

scapulae), as in S. papa. Acromion high like in the

remaining vulturids, with the exception of Cathartes

where it is low (Emslie, 1988).

2.8. Clavicle

The state of preservation of the clavicular shaft is too

fragmentary to make detailed comparisons, showing no

difference from that of S. papa.

2.9. Pelvis

Overall morphology and robustness of the pelvis

intermediate between those of S. papa and the smaller

vultures, particularly in the case of Coragyps (Fig. 3).

However, its size is very similar to that of S. papa (Table 1),

smaller than in V. gryphus, and greater than in Coragyps and

Cathartes.

In ventral aspect, the lower margin of the preacetabular

ilium, just anterior to the acetabulum and the cranial portion

of pubis, is thinner than in S. papa and similar to Coragyps.

In the same view, articulation between the preacetabular

ilium and the parapophysis of the last synsacral lumbar

vertebra is developed like in Coragyps, namely, a small

apophysis or tubercle without direct contact with the

parapophysis because the latter is reduced. This articular

surface is concave and joined to the synsacrum in S. papa.

In lateral view, the antitrochanteric furrow (sulcus

antitrochantericus) is more excavated than in S. papa,

similar to that in Coragyps. Consequently, the iliac dorsal

crest, which is the upper border of the antitrochanteric



Table 1

Measurements of the humerus, carpometacarpus, scapula, and pelvis of Sarcoramphus papa (MMP-M-2444) compared with the same of S. papa

(MLP-ZV-704)

W-prox L W-shaft D-shaft Cc D-prox L-McI Scb Scc IiF Ac

MMP-M-2444 33.6 ci.17 13.3 11.1 24.7 11.7 13.6 21.5 12.0 20.4 13.4

MLP-ZV-704 35.8 17.6 14.3 11.3 25.4 11.5 14.0 22.0 12.1 21.9 13.8
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furrow, constitutes a ridge more prominent than in S. papa

and similar to that of Coragyps. The size of the acetabular

foramen is proportionally similar to those of the species

compared. Internal walls of the acetabulum deeper than in

Coragyps and Cathartes, similar to S. papa. Antitrochanter

larger than those of the small vultures, with an articular

surface like the King Vulture’s. Ilio-ischiatic fenestra

subelliptical as in S. papa, with dorsal and ventral margins

elongated, forming an angle and placing ventral to the

acetabulum on lateral aspect; this fenestra is more rounded

in Coragyps and Cathartes, situated barely below or at the

same height as the acetabulum.

2.10. Cervical vertebrae

Both vertebrae (13th and 14th) are very damaged, with

centrii, prezygapophyses, and pleurapophyses similar in

size and morphology to those of S. papa.

Measurements were made with vernier dial calipers and

expressed in millimeters (Table 1). The dimensions

measured follow Becker (1986, 1987) and Ono (1980)

and are defined as follows: humerus, transverse width of

proximal end from internal to external tuberosity (W-prox);

greatest preserved length measured from the proximal

margin of insertion of M. proscapulohumeralis through the

midpoint of the lateral condyle (L), estimated in specimen

MMP-M-2444 because its distal end is lacking; transverse

width at midshaft (W-shaft); and depth at midshaft

(D-shaft). Carpometacarpus, transverse width of proximal

end from ventral border of the carpal trochlea through

process of metacarpal I (Cc); depth of proximal end from

ventral through dorsal border of the carpal trochlea

(D-prox); and length of metacarpal I from process of

metacarpal I to pollical facet (L-McI). Scapula, width of

proximal end from glenoid facet to acromion (Scb)

and width of proximal end from acromion to furcular

articulation (Scc). Pelvic girdle, greatest diameter of

ilio-ischiatic fenestra (IiF) and greatest diameter of

acetabulum (Ac).
3. Discussion

3.1. Systematic aspects

Osteological characters derived from preceding descrip-

tions and comparisons, especially those belonging to the

forelimb and the pectoral girdle, enable us to refer
the material to S. papa. However, the pelvis exhibits some

characteristics that are intermediate in morphology and

robustness between those of S. papa and Coragyps, but

these could relate to individual and/or intraspecific

variations. It must be stressed that morphological differ-

ences in the aspects are only superficial, do not involve any

of the important diagnostic characters considered in the

cladistic analysis performed by Emslie (1988) to separate

genera, and are clearly not enough to merit a new specific

designation.

The specimen of Camet Norte is a middle-sized vulturid

whose dimensions and morphology are very similar to those

of the extant S. papa—considerably bigger than the living

vultures belonging to Coragyps and Cathartes and much

smaller than the condors V. gryphus and G. californianus.
3.2. Paleoecological aspects

The King Vulture (S. papa) actually dwells in undis-

turbed areas of tropical rainforest and humid tropical and

subtropical forests in Central and South America, ranging

from Mexico to northern Argentina. Due to its living and

nesting habits, S. papa is tightly tied to places with trees. It

can also inhabit savannahs and grasslands, though usually

only if there are forest patches nearby (de Schauensee and

Phelps, 1978; Houston, 1994). Unlike the smaller vultures

with wider habitat requirements, S. papa rarely is found in

large open areas such as steppes and grasslands. Extremely

cold temperatures also affect the species negatively, again

unlike the smaller vultures. The actual range of S. papa

seems better explained by the absence of a suitable habitat

for the species rather than distributional retraction caused by

antropic disturbance. Its presence in recent times in the

Buenos Aires province is considered accidental (Casañas

and Segura, 1985; Krapovickas et al., 1992). It is important

to emphasize that the locality in which the fossil was found

is located geographically more than 700 km south of the

species’ southern distributional limit and thus far away from

suitable habitats for the species survival (Fig. 4).

The probabilities that the remains of S. papa belong to a

wandering individual are almost negligible. It is far more

probable that a low-density population of the species was

firmly established in the vicinity of the Camet Norte

paleolake, as often happens now in many of its distributional

spots.

The presence of this taxon in the Late Lujanian of Camet

Norte contradicts, at least partially, previous paleoenviron-

mental reconstructions by Pardiñas et al. (1998) for the same
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place and time. These authors hold that mammal taxonomic

uniformity recorded from this and other Late Lujanian

fossiliferous sites suggests an ambient homogeneity

dominated by semiarid-arid climatic conditions in the

eastern Pampean region close to the LGM (see Tonni and

Cione, 1995).

In addition to S. papa, some other mammals belong to

lineages of the Subtropical Dominion (Ringuelet, 1961),

such as Holochilus brasiliensis and Myocastor sp., both of

which depend on water bodies. Their presence can be

explained by ecosistemic resilience, in which lake and

riverside habitats remain stable even after climatic changes

have occurred. In this case, there might have been stable

microclimatic conditions that allowed the survival of these

subtropical lineage species, though conditions outside the

water bodies were adverse, that is, semiarid to arid

(Pardiñas, pers. comm.).

The presence of S. papa cannot be properly explained in

this way because, due to its habitat requirements, it could

not have survived through any sort of microclimatic

stability, but rather only by the considerable persistence of

its commonly used habitats, even if they were composi-

tionally altered by climatic changes. The question that rises

from this finding is one of mosaicism: could a mosaic of

habitats with mild to low temperature-resistant woods

holding S. papa surrounded by an unarboreal landscape

have existed? Or was this a vegetally uniform semiarid to

arid area? Palaebotanical studies are lacking that would

provide the necessary information to solve the partial

contradiction that arises from the simultaneous presence of a

subtropical form dependent on trees (S. papa) and a

Patagonian form of arid-semiarid habitats (Lyncodon

patagonicus).

Studies of the ranges of North American mammals

during the Late Quaternary show that individual species

shifted at different times, in different directions, and at

different rates during periods of climatic changes, which

generated mixed communities (FAUNMAP Working

Group, 1996). According to Cox and Moore (2000, p.

183), “The idea that species assemblages moved as intact

communities must be abandoned.”

An explanatory frame encompassing all this contra-

dictory information suggests that S. papa and other

subtropical species remaining during Late Lujanian times

in Camet Norte might be considered relicts at this place and

time, in opposition to the dominance of Patagonian and

Central forms that were adapted to arid and cold climatic

conditions. Therefore, it could be interpreted as a mixed

community that argues in favor of a mosaic of habitats

rather than a uniform landscape.
4. Conclusions

The fossil individual herein described constitutes the first

paleontological discovery of the living species S. papa,
commonly known as the King Vulture, in Argentina.

This location is 700 km south of the species’ present

southern limit and away from its suitable habitats. The

presence of S. papa in the Late Lujanian of Camet Norte

contradicts, at least partially, previous paleoenvironmental

reconstructions for the same place and time and suggests the

existence of a mixed community with some sort of arboreal

structure capable of holding this taxon.
Acknowledgements

We thank A. Dondas (MMP) for lending the fossil

material, E.P. Tonni and U.F.J. Pardiñas for their very useful
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