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Abstract: A penguin humerus constitutes the most recent record of the widely distributed genus 
Palaeospheniscus in the Atlantic Ocean. Penguins are unknown in late Miocene and Plicene beds in 
the region, whereas they have been reported from the occidental coasts of the continent. The gap in 
the record is occasioned mainly by the dearth of beds of this age. The present finding confirms that a 
high diversity still existed in the middle Miocene.
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1. Introduction

The Neogene penguin (Aves, Sphenisciformes) record 
from Argentina is composed of hundreds of isolated 
bones and a few articulated partial skeletons mostly 
concentrated in early Miocene rocks and a few reports 
of middle Miocene age. In the early Miocene of the 
Gaiman Formation four species are presently consid-
ered valid: Eretiscus tonnii (siMpson, 1981), Palaeos-
pheniscus bergi Moreno & MercerAt, 1891, P. pa-
tagonicus Moreno & MercerAt, 1891 and P. bilocu-
lata (siMpson, 1970) (AcostA HospitAlecHe 2007 and 
references therein). The contemporaneous Chenque 
Formation also yielded P. bergi and P. patagonicus 
(AcostA HospitAlecHe 2004) and a skull preliminary 
assigned to Spheniscus cf. urbinai (AcostA Hospi-
tAlecHe 2011), whereas in early Miocene beds of the 
Monte León Formation only Paraptenodytes antarcti-
cus was recorded (AcostA HospitAlecHe 2006).

On the contrary, very few penguins were recov-
ered from middle Miocene beds of Argentina. Most 
come from the lower part of the Puerto Madryn For-
mation, in Peninsula Valdés and neighbouring areas. 
They include a completely articulated skeleton that 
represents the type of Madrynornis mirandus AcostA 
HospitAlecHe et al., 2007, coming from Playa Villa-
rino (AcostA HospitAlecHe et al. 2007); an incomplete 
humerus assigned to Paraptenodytes antarcticus from 
Baliza Punta Flecha locality (AcostA HospitAlecHe 
2003), and a few isolated bones of indeterminate pen-
guin species from El Doradillo and Cerro Avanzado 
(cione & tonni 1981). Recently, an isolated bone was 
described from the middle Miocene Carmen Silva 
Formation (AcostA HospitAlecHe & soibelzon 2012). 
No other penguins are known in Argentina until the 
Recent.

Several years ago, a new penguin bone identified 
as a complete right humerus was collected in the Puer-
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to Madryn Formation near the city of Puerto Madryn, 
Chubut Province, Argentina, by MArio Alberto coz-
zuol. In this contribution, the material is systemati-
cally determined, described, and compared. A brief 
discussion about the importance of this finding is also 
given.

2. Material and methods
The material (MLP 01-VI-1-1) is housed in the Museo de 
La Plata (MLP), La Plata, Argentina. The osteological ter-

minology follows bAuMel & WitMer (1993). Measurements 
were taken with a Caliper Vernier of 0.01 mm of increment.

3. Geographic and stratigraphic provenance

The material comes from the basal strata of the Puerto 
Madryn Formation cropping out at cliffs located to the 
west of the city of Puerto Madryn, near a car speed-
way (“Autódromo” 65°06’ W, 42°46’ S) (Fig. 1A). 
The Puerto Madryn Formation (“Entrerriense” plus 
“Rionegrense marino” of Feruglio 1949) corresponds 

Fig. 1. A – Map showing the location of the “Autódromo” in Puerto Madryn area, Chubut Province, Argentina. B – Strati-
graphic section of the Puerto Madryn Formation in the “Autódromo” area. Assemblages (taken from Del río et al. 2001): 
GROT, Glycymerita magna Assemblage; MZ, Mixed Assemblage; OMA, Oyster, Monophoraster darwini, and Aequipe-
cten paranensis Assemblage; OS, Oyster Assemblage; V, Veneroid Assemblage. C – MLP 01-VI-1-1. Humerus assigned to 
Palaeospheniscus bergi (cranial view at the left, caudal view at the right). Scale bar equals 10 mm.
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to the late part of the extensive marine encroachment 
that lasted from the late Oligocene until the late Mio-
cene (Mid Tertiary Transgressive Onlap Sequence) 
paralleling the Early Neogene trend of global eustatic 
rise (uliAnA & biDDle 1988; Del río 1991; Del río 
et al. 2001).

The Puerto Madryn Formation consists of a se-
quence of coquinas, cross-bedded sandstones, shales 
with heterolithic lamination, and massive shales to-
tally bioturbated or laminated (HAller 1981; Del río 
2000). According to scAsso & Del río (1987), the 
succession belongs to a transgressive-regressive cycle 
within an overall regressive sequence. These sedi-
ments were deposited on a shallow shelf with storm 
influence, evolving upwards into a tide-dominated es-
tuarine environment.

The material described herein was obtained in the 
middle section of the cliffs located to the west of the 
city of Puerto Madryn. The fossil-bearing beds cor-
respond to accumulations of the Transgressive Phase 
described by Del río et al. (2001) located in the base 
of the Puerto Madryn Formation (Fig. 1B). In these 
levels, Del río et al. (2001) recognized the Glycymer-
ita magna (GROT) Assemblage.

The age of the Puerto Madryn Formation has been 
widely discussed. In recent years, it has been referred 
to the middle Miocene (biostratigraphic evidence; 
Del río 1988) and more recently to the late Miocene 
(strontium datations; Del río et al. 2001; scAsso et al. 
2001). According to cetacean evidence, the deposition 
appears to have started during the middle Miocene 
lasting until time-equivalents of the Tortonian (cione 
et al. 2005).

4. Systematic paleontology

Order Sphenisciformes sHArpe, 1891
Family Spheniscidae bonApArte, 1831

Genus Palaeospheniscus Moreno & MercerAt, 1891

Palaeospheniscus bergi Moreno & MercerAt, 1891
Fig. 1C

Material: A complete right humerus (MLP 01-VI-1-1).

Description: The bipartite fossa tricipitalis, the divided 
sulcus ligamentosus transversus, the location of the fossa 
over the tuberculum ventrale, the development of the angu-
lus preaxialis and its location at approximately mid-length 
of the diaphysis, the distally wide diaphysis, restrict the sys-
tematic assignment to a species of genera Palaeospheniscus 
or Spheniscus. On the contrary, these characters discard 
the assignment to the fossil Patagonian genera Arthrodytes, 

Paraptenodytes, Eretiscus, Madrynornis or any other ex-
tant or extinct genus.

Differences between the humeri of Palaeospheniscus 
and Spheniscus are subtle. They can be separated because 
the facies musculi pectoralis is small in Palaeospheniscus 
and large in Spheniscus and because the deep and oblique 
facies musculi supracoracoideus, which is rounded and also 
slightly deeper in Palaeospheniscus than in Spheniscus. 
The surface attachment of the m. supracoracoideus and m. 
latissimus dorsi is separated by a wide gap in Palaeosphe-
niscus and by a narrow gap or is confluent in Spheniscus.

In agreement with göHlicH (2007) we have observed 
that Spheniscus lacks the proximal notch between dorsal 
tubercle and humeral head, a feature present in Palaeosphe-
niscus. The pit for the ligament insertion on the proximal 
surface adjacent to the head is deep in Spheniscus, whereas 
it is very shallow or absent in Palaeospheniscus.

There are also certain differences in the development of 
the lip-like projection that constitutes the edge of the fossa 
tricipitalis. The edge remains hidden in Palaeospheniscus, 
while in all species of Spheniscus this projection can be 
seen in proximal view. The posterior trochlear process ex-
tends beyond the humeral shaft in Palaeospheniscus. The 
condylus dorsalis is projected and rounded in Palaeosphe-
niscus, but it is flat in Spheniscus.

All these features, suggest that the humerus should be 
assigned to Palaeospheniscus. The extinct genus Palaeos-
pheniscus includes the species P. bergi, P. patagonicus, and 
P. biloculata. These three species differ in size (here mea-
sured in length of the humerus): 63-70.5 mm, 72-85 mm, 
and 88-94 mm respectively (AcostA HospitAlecHe 2007).
The MLP 01-VI-1-1 fits into the size range of P. bergi, the 
smaller species of the genus. 

5. Discussion on stratigraphy, biogeography, 
and evolution 

Fossil penguin record in South American Atlantic 
coasts is patchy and restricted to Patagonia beds of 
middle Eocene (clArke et al. 2003), upper Oligocene 
(AcostA HospitAlecHe 2005), lower and middle Mio-
cene age (AcostA HospitAlecHe 2006). On the con-
trary, in the Pacific coast, the record is more abundant 
and diverse. In Perú, several species were described 
from the middle Eocene (AcostA HospitAlecHe & 
stuccHi 2005; clArke et al. 2007, 2010) and the 
Miocene-Pliocene (AcostA HospitAlecHe et al. 2011; 
stuccHi 2007). The species recorded in Chile occur in 
middle Eocene beds (sAllAberry et al. 2010) and the 
Mio-Pliocene (rubilAr-rogers et al. 2012, and refer-
ences therein).

South American Neogene penguins were taxo-
nomically more diverse than those present in the same 
areas today (WilliAMs 1995; AcostA HospitAlecHe 
2006). Miocene penguins from Patagonia are repre-
sented by six species, of which only two were previ-
ously known from the Puerto Madryn Formation. 
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Along the Atlantic coast, only Spheniscus magellani-
cus is presently settled down in breeding colonies. Our 
finding suggests that a high diversity still existed in the 
middle Miocene.

There is a gap in spheniscid record of southwestern 
Atlantic area that encompasses from the upper Mio-
cene to the uppermost Pleistocene and that is corre-
lated with the dearth of marine sediments of this age. 
During this lapse, an important process of extinction 
occurred there. Besides, during the same period other 
marine vertebrates became extinct or pseudoextinct 
(cione & AzpelicuetA 2002; cione et al. 2011). How-
ever, it is impossible to determine the mode and ex-
act time of this extinction. Among the vertebrates that 
became extinct, there were wideranging sharks such 
as the largest predatory fish of all times, the otodon-
tid Carcharocles megalodon (AgAssiz, 1843), lamnid 
sharks such as the most primitive representant of ge-
nus Carcharodon (C. plicatilis AgAssiz, 1843) and a 
proto-white shark, Carcharodon sp., the carchariform 
Megascyliorinus trelewensis cione, 1986, ophidiid te-
leosts such as Genypterus valdesensis rivA rossi et 
al., 2000, also became extinct, and a phocid mammal 
such as Kawas benegasorum (cione 1986; cozzuol 
2001; rivA rossi et al. 2000; cione et al. 2012).

6. Conclusions

The humerus here described represents the most re-
cent record of Palaeospheniscus. It is particularly 
interesting because it would be a survivor of the late 
early Miocene fauna, and is coeval with another pen-
guin genus occurring in the middle Miocene such us 
Madrynornis. Besides, the occurrence of Palaeos-
pheniscus bergi in the Puerto Madryn Formation ex-
tends its range from the early Miocene to the middle 
Miocene (see above). This is not unexpected because 
many penguin species are recognizable through larger 
time spans than other birds (see AcostA HospitAlecHe 
2006).

As far as we know, representatives of this genus had 
lived during the early-middle Miocene in Patagonia, 
Argentina, the middle Miocene-Pliocene in the Pacific 
coasts of Chile, and the middle Miocene of Peru. Par-
ticularly, the species Palaeospheniscus bergi is only 
recognized in Argentina, although P. aff. biloculata, 
coming from the Bahía Inglesa Formation (Chile), has 
been mentioned (soto-AcuñA et al. 2008).
Certainly, potential new findings in the area will con-
tribute to a better understanding of the origin of the 
living penguin communities.

Acknowledgements

We want to thank to Dr. MArcelo reguero for the access 
to the material under study, and Lic. luciAno rAsiA for 
drawing the illustration. To the Agencia Nacional de Pro-
moción Científica y Tecnológica and Consejo Nacional de 
Investigaciones Científicas y Técnicas for partial financial 
support. We also wish to thank to the editor and the review-
ers Drs. elizAbetH HöFling, DAviD rubilAr rogers, and 
WAsHington Jones for their valuable comments that helped 
improving this paper.

References

AcostA HospitAlecHe, c., Fritis, o., tAMbussi, c.p. & 
Quinzio, A.l. (2002): Nuevos restos de pingüinos (Aves 
Spheniscidae) en la Formación Bahía Inglesa (Mioceno 
superior- Plioceno inferior) de Chile. – Actas del I Con-
greso Latinoamericano de Paleontología: 16.

AcostA HospitAlecHe, c. (2003): Paraptenodytes antarc-
ticus (Aves: Sphenisciformes) en la Formación Puer-
to Madryn (Mioceno tardío temprano), provincia de 
Chubut, Argentina. – Revista Española de Paleontolo-
gía, 18: 179-183.

AcostA HospitAlecHe, c. (2004): Los pingüinos (Aves, 
Sphenisciformes) fósiles de Argentina. Sistemática, 
biogeografía y evolución. – Unpublished Ph.D. Thesis, 
Facultad de Ciencias Naturales y Museo, Universidad 
Nacional de La Plata. – 321 pp.

AcostA HospitAlecHe, c. (2005): Systematic revision of Ar-
throdytes AMegHino, 1905 (Aves, Spheniscidae) and its 
assignment to the Paraptenodytinae. – Neues Jahrbuch 
für Geologie und Paläontologie, Monatshefte, 2005: 
404-414. 

AcostA HospitAlecHe, c. (2006): Taxonomic longevity in 
penguins (Aves, Spheniscidae). – Neues Jahrbuch für 
Geologie und Paläontologie, Abhandlungen, 241: 383-
403.

AcostA HospitAlecHe, c. (2007): Revisión sistemática del 
género y especie Palaeospheniscus biloculata nov. 
comb. (Aves, Spheniscidae) de la Formación Gaiman. – 
Ameghiniana, 44: 417-426. 

AcostA HospitAlecHe, c. (2011): A new Patagonian penguin 
skull: taxonomic value of cranial characters. – Ameg-
hiniana, 48: 605-620.

AcostA HospitAlecHe, c. & soibelzon, L. (2012): The 
southernmost Miocene penguin (Aves, Spheniscidae) 
from Patagonia, Argentina, South America. – Neues 
Jahrbuch für Geologie und Paläontologie, Abhandlun-
gen, 264: 89-93.

AcostA HospitAlecHe, c. & stuccHi, M. (2005): Nuevos 
restos terciarios de Spheniscidae (Aves, Spheniscifor-
mes) procedentes de la costa del Perú. – Revista Espa-
ñola de Paleontología, 20: 1-5.

AcostA HospitAlecHe, c., tAMbussi, c., DonAto, M. & 
cozzuol, M. (2007): A new miocene penguin from Pat-
agonia and its phylogenetic relationships. – Acta Paleon-
tologica Polonica, 52: 299-314.

AcostA HospitAlecHe, c., MárQuez, g., perez, l., rosAto, 
v. & cione, A. (2011): Lichen bioerosion on fossil ver-
tebrates from the Cenozoic of Patagonia and Antarctica. 



 The most recent record of †Palaeospheniscus bergi Moreno & Mercerat, 1891 147

– Ichnos, 18: 1-8.
AgAssiz, l. (1833-1843): Recherches sur les poissons fos-

siles; Neuchâtel (Petitpierre).
bAuMel, J. & WitMer, l.M. (1993): Osteologia. – In: 

bAuMel, J.J., king, A.s., breAzile, J.e., evAns, H.e. & 
vAnDen berge, J.c. (Eds.): Handbook of Avian Anato-
my, 45-132; Cambridge (Publications of the Nuttall Or-
nithological Club, Harvard University).

bonApArte, C.L. (1831): Saggio di una distribuzione meto-
dica degli animali vertebrati. – Giournale Arcadico di 
Science Lettere ed Arti, 52: 155-189. 

cione, A.L. (1978): Aportes paleontológicos al conoci-
miento de la evolución de las paleotemperaturas en el 
área austral de América del Sur durante el Cenozoico. 
– Ameghiniana, 15: 183-208.

cione, A.L. (1986): Megascyliorhinus trelewensis nov. 
sp. (Galeomorphi incertae sedis) from the Upper Oli-
gocene-Lower Miocene of Eastern Patagonia, Argen-
tina. – Journal of Vertebrate Paleontology, 5: 105-112.

cione, A.L. & AzpelicuetA, M.M. (2002): An oplegnathid 
fish from the Miocene of Patagonia. – Géobios, 35: 367-
373. 

cione, A.L., cAbrerA, D. & bArlA, M.J. (2012): Oldest 
record of the Great White Shark (Lamnidae, Carcha-
rodon; Miocene) in the Southern Atlantic. – Géobios.

cione, A.l., cAsciottA, J.r., AzpelicuetA, M.M., bArlA, 
M. & cozzuol, M.A. (2005): Peces marinos y conti-
nentales del Mioceno del área mesopotámica argentina, 
procedencia estratigráfica y relaciones biogeográficas. – 
Miscelánea INSUGEO, 12: 49-64.

cione, A.l., cozzuol, M.A., Dozo, M.t. & AcostA Hos-
pitAlecHe, c. (2011): Marine vertebrate assemblages in 
the Southwest Atlantic during the Miocene – Biological 
Journal of the Linnean Society, 103: 423-440. 

cione, A.l. & tonni, e.p. (1981): Un pingüino de la Forma-
ción Puerto Madryn (Mioceno tardío) de Chubut, Ar-
gentina. Comentarios acerca del origen, la paleoecología 
y zoogeografía de los Spheniscidae. – Anales Congreso 
Latinoamericano de Paleontología, Porto Alegre, Brasil, 
Actas, 2: 591-604.

clArke, J.A., olivero, e.b. & puertA, p. (2003): Descrip-
tion of the earliest fossil penguin from South America 
and first Palaeogene vertebrate locality of Tierra del 
Fuego, Argentina. – American Museum Novitates, 
3423: 1-18.

clArke, J.A., ksepkA, D.t., stuccHi, M., urbinA, M., giAn-
nini, n., bertelli, s., nArvAéz, y. & boyD, c.A. (2007): 
Paleogene equatorial penguins challenge the proposed 
relationship between biogeography, diversity, and Ceno-
zoic climate change. – Proceedings of the National 
Academy of Sciences of the United States of America, 
104: 11545-11550.

clArke, J.A., ksepkA, D.t., sAlAs-gisMonDi, r., AltAMi-
rAno, A.J., sHAWkey, M.D., D’AlbA, l., vintHer, J., 
Devries, t.J. & bAby, p. (2010): Fossil evidence for evo-
lution of the shape and color of penguin feathers. – Sci-
ence, 330: 954-957.

cozzuol, M. (2001): A “northern” seal from the Miocene 
of Argentina: implications for phocid phylogeny and 
biogeography. – Journal of Vertebrate Paleontology, 21: 
415-421.

Del río, c.J. (1991): Revisión sistemática de los bivalvos 
de la Formación Paraná (Mioceno medio), provincia de 
Entre Ríos, Argentina. – Monografías de la Academia 
Nacional de Ciencias Exactas, Físicas y Naturales, 7: 
11-90.

Del río, c.J. (2000): Malacofauna de las Formaciones 
Paraná y Puerto Madryn (Mioceno marino, Argentina): 
su origen, composición y significado bioestratigráfico. – 
In: AceñolAzA, F.g. & Herbst, r. (Eds.): El Neógeno de 
Argentina. – INSUGEO, Serie Correlación Geológica, 
14: 77-101.

Del río, c.J., MArtinez, s.A. & scAsso, r.A. (2001): Na-
ture an origin of spectacular marine Miocene Shell beds 
of northeastern Patagonia (Argentina): paleoecological 
and bathymetric significance. – Palaios, 16: 3-25.

Feruglio, e. (1949): Descripción geológica de la Patagonia. 
– Ministerio de Industria y Comercio de la Nación, Di-
rección General de Yacimientos Petrolíferos Fiscales, 2: 
1-333.

göHlicH, u. (2007): The oldest fossil record of the extant 
penguin genus Spheniscus – a new species from the 
Miocene of Peru. – Acta Palaeontologica Polonica, 52: 
285-298.

HAller, M. (1981): Descripción geológica de la hoja 43h, 
Puerto Madryn: provincia del Chubut. – Boletín del 
Servicio Geológico Nacional, 184: 5-44.

Moreno, F.p. & MercerAt, A. (1891): Catálogo de los pá-
jaros fósiles de la República Argentina conservados en 
el Museo de La Plata. – Anales del Museo de La Plata, 
1: 7-71.

rivA rossi, c., gosztonyi, A. & cozzuol, M.A. (2000): A 
Miocene cusk-eel (Ophidiiformes: Ophidiidae) from 
Península Valdés, Argentina. – Journal of Vertebrate 
Paleontology, 20: 645-650.

rubilAr-rogers, D., otero, r., yury-yáñez, r., vArgAs, A. 
& gutstein, c. (2012): An overview of the dinosaurs 
fossil record from Chile. – Journal of South American 
Earth Sciences 37: 242-255.

sAllAberry, M., yury-yáñez, r., otero, r., soto AcuñA, 
s. & torres, t. (2010): Eocene birds from the western 
margin of southernmost South America. – Journal of 
Paleontology, 84: 1061-1070.

scAsso, r.A. & Del río, c.J. (1987): Ambientes de sedi-
mentación, estratigrafía y proveniencia de la secuencia 
marina del Terciario Superior de la región de Península 
Valdés, Chubut. – Revista de la Asociación Geológica 
Argentina, 42: 291-321.

scAsso, r.A., McArtHur, J.M., Del río, c.J., MArtínez, s. 
& tHirlWAll, M.F. (2001): 87Sr/86Sr Late Miocene age 
of fossil molluscs in the ‘Entrerriense’ of the Valdés Pe-
ninsula (Chubut, Argentina). – Journal of South Ameri-
can Earth Sciences, 14: 319-329.

sHArpe, R.B. (1891): A review of recent attempts to classify 
birds. – Proceedings of the Second International Orni-
thological Congress, 2: 90.

siMpson, G.G. (1970): Miocene penguin from Victoria, Aus-
tralia, and Chubut, Argentina. – Memoirs of the Nation-
al Museum, Victoria, 31: 17-24.

siMpson, g.g. (1981): Notes on some fossil penguins, in-
cluding a new genus from Patagonia. – Ameghiniana, 
18: 266-272.



148 C. Acosta Hospitaleche and A.L. Cione

soto-AcuñA, s., yury-yáñez, r., otero, r. & rubilAr-
rogers, D. (2008). Rectificación taxonómica de mate-
riales fósiles de Spheniscidae (Aves: Sphenisciformes) 
de la colección del Museo Nacional de Historia Natural. 
– Actas I Simposio Paleontología en Chile, Santiago, 
122-127.

stuccHi, M. (2007): Los pingüinos fósiles de la formación 
Pisco (Neógeno), Perú. 4th European Meeting on the 
Palaeontology and Stratigraphy of Latin America, Tres 
Cantos, Madrid. – Cuadernos del Museo Geominero, 8: 
367-373.

uliAnA, M.A. & biDDle, k.t. (1988): Mesozoic–Cenozoic 
paleogeographic and geodynamic evolution of southern 
South America. – Revista Brasileira de Geociências, 18: 
172-190.

WilliAMs, T.D. (1995): The penguins. Spheniscidae. Birds 
families of the world. – 291 pp.; Oxford (Oxford Uni-
versity Press).

Manuscript received: June 9th, 2012.
Revised version accepted by the Stuttgart editor: July 12th, 
2012.

Addresses of the authors:

cArolinA AcostA HospitAlecHe, Alberto luis cione, Di-
visión Paleontología Vertebrados, Museo de La Plata, Paseo 
del Bosque s/n, 1900 La Plata, Argentina & Facultad de 
Ciencias Naturales y Museo, Universidad Nacional de La 
Plata, CONICET;
e-mails: acostacaro@fcnym.unlp.edu.ar,
acione@fcnym.unlp.edu.ar




