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FOSSIL BIRDS OF CHILE AND ANTARCTIC PENINSULA!
(With 7 figures)

MARTIN CHAVEZ 2

ABSTRACT: All fossil bird orders recorded from the Mesozoic and Cenozoic periods in deposits of Chile and
the Antarctic Peninsula have been summarized. Chilean insular territory and quaternary records have been
excluded. The Bahia Inglesa Formation located in Copiap6 province in northern Chile and the La Meseta
Formation of Seymour Island have been identified as the richest fossiliferous fossil bird-bearing localities for
Chile and the Antarctic Peninsula respectively. The importance of these records as indicators of
paleoenvironmental conditions is discussed.
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RESUMO: Aves fosseis do Chile e da Peninsula Antartica.

Um resumo de todas as ordens de aves registradas para o Mesozoéico e o Cenozoico em depositos do Chile e da
Peninsula Antartica € aqui apresentado. Registros relacionados ao territorio insular chileno e ao Quaternario
foram excluidos. A Formacao Bahia Inglesa, localizada na provincia de Copiap6, € a Formacao La Meseta,
localizada em Seymor Island, foram identificadas como as mais ricas localidades fossiliferas com registros de
ocorréncia de aves, respectivamente para o Chile e para a Peninsula Antartica. A importancia desses registros

como indicadores de condicdes paleoambientais € discutida.

Palavras-chave: Aves fosseis. Chile. Peninsula Antartica.

INTRODUCTION

Studies of Chilean fossil avifauna have been
undertaken since the XVI century, but modern
studies were only established in XIX century. More
than 460 species in 55 families have been
documented in Chile since then, representing 4.76%
of the current worldwide avian diversity (Arava &
MiLLiE, 1998). Fossil birds and the origin of the
current avian diversity in Chile have been poorly
studied, despite the relative abundance of fossils in
coastal formations. In contrast, the Antarctic avian
remains have a long history of study (e.g., Wiman,
1905; MarpLES, 1953; MyRrcHA et al., 2002).

The few revisions concerning the ornithological works
in Chile before the year 2000 have been conducted
exclusively by foreigners (e.g., Mones, 1986; TamMBUSSI
& Noriega, 1996). In 1895, R. Phillipi mentioned
Chilean fossil birds for the first time, describing
subfossil remains from Mejillones and Tarapaca in
guano sites. Later, only two species were described:
Neogaeornis wetzelli Lambrecht, 1929 and Meganhinga
chilensis Alvarenga, 1995. These constitute the main
works during the XX century. At present, an increasing
number of studies have been conducted in this area
by national researchers (e.g., Frimis, 2001) as well as
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foreign scientist (e.g., WaLsH & HumMmEe, 2001; AcosTa-
HospitaLEcHE & TamBusi, 2004). The author of this
work has also been contributing to the study of the
Chilean ornithofauna (e.g., CHavez, 2001, 2005a, b).

In the current work, the fossil records of the Republic
of Chile are summarized including material
described for the Antarctic territory from W 53° to
90°. All the orders recorded from Mesozoic and
Cenozoic deposits are included. Insular Chilean
territory and Quaternary records are excluded.

The formations in which fossil bird remains can be
found in Chile (Fig.1) are restricted to sequences
directly associated with aquatic environments,
mainly marine ones, except the Curamallin
Formation. Thus, orders of seabirds or birds
associated with lacustrine systems are the only type
of known fossil bird communities. It is necessary to
study continental formations to obtain better
information about terrestrial birds because our
present knowledge is barely sufficient and restricted
to the Late Cretaceous and Neogene. The Bahia
Inglesa locality is the most important in abundance
and diversity of fossil birds in Chile (Fig.3B).
Information about the Paleogene is lacking (Fig.3A).
There are few fossiliferous formations of the Paleogene
and prospections from these are limited.
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Fig.1- Localities bearing fossil birds in Chile. Localities: (1} Rucarianco hill, (2) Tumbes Peninsula, (3) Coquimbo, (4)
Charfiaral de Aceituna, (5) Bahia Inglesa, (6) Mejillones Peninsula. Taxa: (A) Gaviidae, (B} Anhingidae, (C) Phalacrocoracidae,
(D} Sulidae, (E) Pelagornithidae, (F) Procellaridae, (G) Diomedeidae, (H) Pygoscelis, (I) Spheniscidae, (J} Falconidae.

Antarctic Peninsula fossiliferous locations (Fig.2),
corresponding mainly to formations associated with
marine or deltaic edges like the Lopez de Bertodano
Formation or La Meseta Formation, have provided
Chilean ornithofauna workers with the opportunity
of having a record of continental elements (Fig.3C).
Due to the scarcity of Neogene fossiliferous
formations in that region and the glacial conditions
that began in the Middle Miocene, the records are
chronologically restricted to the Late Cretaceous
and Paleogene (Forpycke & Jones, 1990). The
Seymour Island locality is the most important as
far as Antarctic fossil avian abundance and
diversity are concerned. Since, there are no
Paleogene records in Chile, the Antarctic record has
become a useful tool for understanding the
conditions in the austral extreme during the early
Tertiary (Fig.3A).

A total of 56 records are considered in 10 orders,
24 of them coming from Chilean territory (see
Appendix): 20 taxa correspond to species described
on the basis of material found within the studied
area, 15 of them collected on the Antarctic
Peninsula (Tab.1).

Institutional abbreviations: CPDG: Coleccion
Paleontologica Departamento de Geologia,
Universidad de Chile (Santiago-Chile); GPMK:
Geologisch-Palaontologisches Institut und Museum

(Kiel-Germany); MPC: Museo Paleontologico de
Caldera (Caldera-Chile); MUSM: Museo de Historia
Natural de la Universidad de San Marcos (Lima-
Peru); SGO-PV: Museo Nacional de Historia Natural
(Santiago-Chile); SNGM: Servicio Nacional de
Geologia y Mineria (Santiago-Chile); USNM: United
States National Museum, Smithsonian Institution
(Washington D.C.-USA); UOP: University of
Portsmouth (Portsmouth -United Kingdom).

SYSTEMATICS AND GENERAL SIGNIFICANCE

ORNITHURINES

The record of Mesozoic birds is virtually restricted
to Neornithes in the studied area. However, other
Ornithurine information in the Antarctic continent
are known. ZINSMEISTER (1985) mentions the
existence of Ichthyornithes in the Late Cretaceous
of Seymour Island, Antarctica. That publication
does not include figures of the material collected
and it is barely descriptive. For this reason it has
been broadly ignored and not been able to be
revised (CLarke, 2004). Fepuccia (1999) mentions
another possible record without indicating a
specific location: “Hou Lian-Hai is currently
describing a Hesperornithiform from the Lower
Cretaceous of Antarctica” (:161). No description or
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images of these materials have been published
(A.Feduccia, pers. comm., 2005). Due to the limited
available information these records are not included
in the figure 2.

RaATITES

Ratites are flightless cursorial paleognathes
generally of great size. Though the phylogeny of
this group is still being discussed, recent revisions
confirm that they are a monophyletic group (Dyke

553

& Van Tuinen, 2004). Extant representatives are
restricted to the austral continents.

There is only one known record consisting of a
tarsometatarsus from the La Meseta Formation
(Late Eocene) of Seymour Island, Antarctica
(TamBussl et al., 1994). It is not possible to make a
more specific taxonomic classification based on
the known materials. The presence of these birds
in Antarctica is congruent with an early
Gondwanan dispersion suggested for ratites (Van
TUINEN et al., 1998).
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Fig.2- Localities bearing fossil birds in Antarctic Peninsula. Localities: (1) Seymour Island, (2) Vega Island, (3) Rey Jorge
Island. Taxa: (A) Ichthyornis?, (B) Anseriformes, (C) Gaviidae, (D) Diomedeidae, (E) Ratites, (F) Pelagornithidae, (G)

Spheniscidae, (H) Charadriiformes, (I) Cariamae, (J) Tracks.

Arq. Mus. Nac., Rio de Janeiro, v.65, n.4, p.551-572, out./dez.2007



554

Fig.3- (A) Comparison of fossil bird record of Chile and Antarctic Peninsula considering geological periods. Both areas
possess Cretacic records. The Antarctic record (gray rhombus), during Cenozoic, is restricted to Paleogene, whilst Chilean
records (black squares) are restricted to Neogene. (Maa) Maastrichtian, (Pal) Paleocene, (Eo) Eocene, (Mio) Miocene, (Plio)
Pliocene; (B) total numbers of records in the main Chilean formations. Bahia Inglesa Formation is the place where the
greatest number of records has been obtained. (Qui) Quiriquinas, (Cur) Curamallin, (Bing) Bahia Inglesa, (Coq) Coquimbo,
(Lpor) La Portada; (C) species recorded by order in the fossiliferous localities of Chile and Antarctic Peninsula. Seymour
Island and Bahia Inglesa possess the greatest diversity of fossil birds. (Ratit] Ratites, (Anser) Anseriformes, (Proce)
Procellariiformes, (Gavi) Gaviiformes, (Sphen} Sphenisciformes, (Chara) Charadriiformes, (Peleca) Pelecaniformes, (Ralli)
Ralliformes, (Falco) Falconiformes. (A) Seymour Island, (B) Bahia Inglesa, (C) Coquimbo, (D) La Portada, (E) Vega Island,
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(F) Curamallin, (G) Quiriquina.

TABLE 1. Species of birds typified in Chile and Antarctic Peninsula in chronological order.

Delphinornis larsenii Wiman, 1905
Anthropornis nordenskjoeldii Wiman, 1905
Anthropomnis grandis (Wiman, 1905)
Palaeeudyptes gunnari (Wiman, 1905)
Neogaeornis wetzelli Lambrecht, 1929
Archaeospheniscus wimani (Marples, 1953)
Palaeeudyptes klekowskii Myrcha, Tatur & del Valle,1990
Meganhinga chilensis Alvarenga, 1995
Delphinomis gracilis Myrcha, Jadwiszczak, Tambussi, Noriega, Gazdzicki, Tatur & del Valle, 2002
Delphinornis arctowskii Myrcha, Jadwiszczak, Tambussi, Noriega, Gazdzicki, Tatur & del Valle, 2002
Mesetaomnis polaris Myrcha, Jadwiszczak, Tambussi, Noriega, Gazdzicki, Tatur & del Valle, 2002
Marambiornis exilis Myrcha, Jadwiszczak, Tambussi, Noriega, Gazdzicki, Tatur & del Valle, 2002
Polarornis gregorii Chatherjee, 2002
Spheniscus chilensis Emslie & Guerra, 2003
Vegauis iaai Clarke, Tambussi, Noriega, Erickson & Ketcham, 2005
Crossvallia unienwillia Tambussi, Reguero, Marenssi & Santillana, 2005
Pygoscelis calderensis Acosta-Hospitaleche, Chavez & Fritis, 2006
Pygoscelis grandis Walsh & Suarez, 2006
Tonniornis mesetaensis Tambussi, Acosta Hospitaleche, Reguero & Marenssi, 2006
Tonniornis minimum Tambussi, Acosta Hospitaleche, Reguero & Marenssi, 2006
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ANSERIFORMES

Anseriforms are cosmopolitan aquatic (mostly
freshwater) birds. The greatest variety of species
has been found in the Southern Hemisphere.

Fossil records are restricted to the Antarctic
Peninsula. Vegavis iaai (CLARKE et al., 2005) of Vega
Island, Maastrichtian in age, was described on the
basis of materials mentioned originally as a
possible Presbyornithidae (NoriEca & TamBUSSI,
1995). The holotype of V. iaai consists of a partially
disarticulated skeleton enclosed in a concretion,
which made the initial observation of diagnostic
characters for the specimen difficult. Later studies
demonstrated that the skeletal proportions of V.
iaai are different from those observed in the
Presbyornithidae. There are no characters
suggesting a stronger affinity with
Presbyornithidae than with the Anatidae, resulting
in an unresolved tricotomic position with both
families (CLARKE et al., 2005). This record is
consistent with the hyphotesis of a Gondwanic
origin of the clade and suggests an early radiation
of the order (Oison, 1989; CLARKE et al., 2005).

PROCELLARIIFORMES

This order comprises four families of variable size
sea birds that live in all the oceans. Many of them
are associated with cold currents. The actual
greatest diversity is found in the Southern
Hemisphere.

The Diomedeidae includes the largest living
seabirds. They are concentrated in the southern
seas between S 45° and 70°, reaching the Northern
Hemisphere in the Pacific Ocean. The earliest record
of the family on the hemisphere was found in the
Late Eocene of the La Meseta Formation on
Seymour Island (TamBussi & Tonni, 1988). The
worldwide family record is more abundant in the
Neogene and the fossil records in South America
are concentrated along the Pacific coast. The work
undertaken in the Bahia Inglesa Formation (Late
Miocene) in the Atacama Region includes the first
mention of procellariiforms for Chile. This material
was referred to post cranial elements of Diomedea
sp. (WaLsn & Hume, 2001). Just recently new
elements have been identified from the bonebed of
the same formation. They include a partial skull
assigned to Diomedea (MPC1011) (Fig.4A) and two
indeterminate ones, possibly close to Thalassarche
(MPC1012, MPC1015) (Fig.4B) (CHavez, 2005a). The
size of the known elements is congruent with the
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size range of Thalassarche although this does not
necessarily indicate a taxonomic affinity.
Consequently, it is not possible to determine a generic
identification by now. Additionally, fragmentary
material has been identified from the Coquimbo
Formation in Chafiaral de Aceituna, Atacama Region,
although its affinity is yet undetermined (MPC1018)
(Fig.4C) (CHaveEz, 2005b).

Fig.4- Procellariiformes. Diomedeidae: (A) cf. Diomedea;
partial skull (MPC1011) and (B) aff. Thalassarche?; partial
skull (MPC1012); both from Bahia Inglesa Formation (Late
Miocene). (C) Diomedeidae indet.; distal portion of right
tarsometatarsus (MPC1018) from Coquimbo Formation
(Late Miocene). Procellariidae: (D) Right humerus (MPC1013)
and left distal extreme of humerus (MPC1014) from Bahia
Inglesa Formation (Late Miocene). Scale bar = 5cm.
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The family Procellariidae is distributed from the
Artic Ocean to the Antarctic Ocean and it has a
wide trophic niche and a wide diverse body size
range. In Chile, records of the Procellariidae are
limited to the Bahia Inglesa Formation where two
species have been reported. It represents an
indeterminate member of the tribe Puffini and is
based on two partial humeri (MPC1013, MPC1014)
(Fig.4D) from the nearby sands of the Miocene
bonebed levels of the formation (ChHavez, 2005a).
This extensively distributed tribe comprises the
genera Puffinus, Calonectris, Lugensa, and Ardenna.
The dorsoventral compression of the diaphysis and
the supracondylar ventral area of these specimens
are similar to those of Puffinus and Ardenna. The
close morphological similarity of these genera
hinders differentiation based on osteology, thus the
referring evidence to a particular genera for these
fragmentary fossils is avoided. The latter taxon is
represented by cranial elements assigned to the
genus Pachyptila (SALLABERRY et al., 2007). At
present, this genus is restricted to cold currents in
the Southern Hemisphere and considered as an
indicator of such conditions (OLson, 1983; CHavez,
2005a). The limited record of Procellariids in
Chilean formations is probably a result of
taphonomic factors or collection biases. [t is hoped
that future prospecting will provide new and better
handled materials to be studied.

GAVIIFORMES

This order comprises a unique Holartic bird family
which is marine but visiting freshwater.

Neogaeornis wetzelli Lambrecht, 1929 from the
Tumbes Peninsula, Bio-Bio Region, was originally
considered a Baptornithidae. This idea has been
retained by some authors (e.g., CrRACrRAFT, 1982;
Fepuccia, 1999). Later studies reassigned it to the
modern family Gaviidae (OLson, 1992). The holotype
(GPMK 123) comprises an incomplete
tarsometatarsus. A second specimen from San
Vicente Bay, Bio-Bio Region (OLIVER-SCHNEIDER,
1940), has not been correctly described. Both
specimens from the Quiriquina Formation
(Maastrichtian) represent the only cretaceous
records from Chile. Polarornis gregorii Chatterjee,
2002 was described from the Lopez de Bertodano
Formation (Maastrichtian) on the Seymour Island.
The holotype consists of a partial skeleton which
includes a “well-preserved skull” (CHATTERJEE, 1997,
2002), although the illustrations are not sufficiently
descriptive and some authors (e.g., MARTIN, 1998;

FEDUCcIA, 1999) regard the state of preservation and
interpretation of that material as doubtful.
Substantial parts of the skull were reconstructed
and are not preserved in the specimen (Mayr, 2004).
In spite of being originally poorly described, the
affinity of the material with the Gaviidae seems to
be supported. The specimens exhibit similarities
with Colymboides of the Paleogene of Europe and
North America (S.Olson, pers. comm., 2005).
Recently, a new species of Polarornis has been
suggested (CHATTERJEE et al., 2006). The synonymy
of Polarornis with Neogaeornis is not discarded
(Mayr, 2004) although new revisions are required
to confirm such proposal. A close relationship
between this Holartic order and other ones better
represented in the Southern Hemisphere, such as
the Sphenisciformes and Procellariiformes, has
been suggested (e.g., OLson, 1985, 1992). Therefore,
the early incidence of the family in this hemisphere
can be related to the meridional origin of this order
and its early radiation during the Cretaceous.

SPHENISCIFORMES

The Sphenisciformes consist of only one highly
derived seabird family. These birds are adapted for
wing-propelled diving. They are restricted to the
Southern Hemisphere and associated with cold
currents.

They are the most abundant birds in the Cenozoic
marine deposits of the Southern Hemisphere. The
earliest record comes from the Late Paleocene of
the Cross Valley Formation in Seymour Island and
is based on an isolated humerus recently accepted
as a new species of penguin (TamBusst et al., 2005a).
The La Meseta Formation (Late Eocene) of Seymour
[sland is one of the richest deposits of fossil
penguins in the world (Fig.5). It has been studied
by several authors (e.g., WiMan, 1905; MARPLES,
1953; Simpson, 1971). Nevertheless, the
fragmentary state of the specimens and the criteria
used for their classification have hindered the
correct interpretation of these materials (ForpycE
& Jones, 1990; Forpyce, 1991). Only recently
revisions of the collections have been undertaken,
allowing a better understanding of penguin
diversity during the Antarctic Paleogene. For the
present summary, the species proposed by MyrRcHA
et al. (2002) have been validated. These authors
reviewed the species based on tarsometatarsus,
indicating a minimum of nine species and a total
of 15 records. Other related studies indicate a
minimum of nine species and a total of 10 records
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(Japwiszczak, 2006a; TamBusst et al., 2006). Two taxa
have been excluded in the present work:
Wimanornis seymourensis Simpson, 1971 for not
being considered as a distinct species, and
Ichtyopteryx garcilis Wiman, 1905 which was
excluded because it was considered a nomen
dubium (Jabwiszczak, 2006a).

This abundance of sympatric species in Antarctica
has led some authors to have little confidence in
the diagnostic criteria used since diagnoses have
mostly been based on isolated bones, particularly
the tarsometatarsus and humerus (e.g., OLson, 1985;
ForpycE & Jones, 1990; Japwiszczak, 2006b). Recent
analyses of the morphological variability of such
elements suggest that they can partially contribute
to the generic differentiation but that their
effectiveness is limited for specific differentiation.
The tarsometatarsus seems to be a better source of
taxonomic information (WaLsH et al., 2004;
Jabwiszczak, 2006Db). Nevertheless, it is clear that the
penguins of the La Meseta Formation differ strongly
from the forms observed in the Neogene, showing a
marked tendency to reach a greater size than those

of the living forms, with few exceptions as for
example Delphinomis and Tonniornis.

The similarities between the Eocene penguins found
in Antarctica and New Zealand have been mentioned
several times (e.g., MarRpPLES, 1953; Smvpson, 1971;
Forbpyce, 1991) and there exist shared genera
between both localities (Palaeeudyptes and
Archaeospheniscus) as well as with Australian
Oligocene localites (Anthropornis) and recently new
related genera are found in Peruvian localities
(CLarRkE et al, 2007). This suggests an early and
strong interaction among the spheniscid populations
in the austral seas (TamBuss! et al., 2006).

Just recently, advances in the study of Chilean
fossil penguins have revealed a wide record in the
Neogene deposits. The greatest diversity comes
from the bonebed of the Bahia Inglesa Formation,
for which seven records are known (Cuavez, 2007)
including partial skulls. A first study of the
avifauna from that formation postulated the
existence of the genera Palaeospheniscus
and Paraptenodytes described originally from
the Early Miocene of Argentina (Fritis, 2001).

Fig.5- Spheniscids from Eocene of Seymour Island, Antartica. (A) PPalaeeudyptes sp.; anterior portion of rostrum in
dorsal view (USNM 244152) and left mandibular fragment in medial view (USNM 244151). (B) Spheniscidae indet. cf.
Anthropornis; left tarsometatarsus (USNM 21032) compared with Spheniscus humboldti. (C) Spheniscidae indet. cf.
Anthropornis; left tibiotarsus (USNM 402212). (D) Comparison of right humeri: (a) Spheniscus humboldti; (b) Palaeeudyptes
gunnari (USNM 21027); (c) Palaeeudyptes antarticus (USNM 21023); and (d) Spheniscidae indet. (USNM 21124). Scale bar

= 4cm. Photographs by Marcelo Stucchi.
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Later on, these conclusions were accepted (ACOsTA-
HospritaLECcHE et al., 2002; Acosta-HoSPITALECHE &
TamBussi, 2004; TamBussi et al., 2005b). Nevertheless,
neither a formal description of materials nor a
detailed diagnostic verification have been carried
out. The work of O. Fritis is the most extensive
about this, although his work does not present
characters that validate the specific identifications.
Similarly, the association of skull material to
Palaeospheniscus has been undertaken using
criteria which cannot be widely accepted. Fritis
(2001) recognizes a close similarity of the skulls
with the genus Spheniscus. He assigned them to
Palaeospheniscus because he considered that
Spheniscus had appeared during the Late Pliocene.
More recently, Acosta-HospPiTALECHE & Canto (2005)
assigned isolated skulls (e.g., SGO-PV 1063) to the
genus, considering as improbable their
correspondence with other Spheniscidae of the
formation. However, they did not present characters
that differentiate the specimens from the genus
Spheniscus. Recently, the species proposed by
Acosta-HospitaLecHE et al. (2002) have been revised
by CHavez (2007). Additionally, the first assignable
remains to Spheniscus urbinai Stucchi, 2002
(MPC1007) and S. megaramphus Stucchi, Urbina
& Giraldo, 2003 (UOP/01/89; MPC1008;
MPC1009) (WaLsH, 2004; CHavez, 20054a), originally
described for the Miocene of Peru (StuccH! et al,
2003) have been presented. One of the
characteristics of both species is that they are
between 25% and 30% larger in size than the living
species of the genus, being differentiated only by
cranial elements. Due to this fact, the author has
only referred isolated rostrums for these species
(Cuavez, 2005a), though they are coincident with
the size range of the majority of the postcranial
elements known from the formation. It is probable
that the materials previously reported as cf.
Spheniscus (UOP/01/93) (WaLsH & Hume, 2001),
belong to one of these two species (WaLsH, 2004).
Additionally, congeneric materials are known in the
Pliocene levels of the Bahia Inglesa Formation
(MPC1020), which are in the size range of the
current species of the genus (WaLst, 2004; CHAVEZ,
2005a). Similarly, a spheniscid with affinities to
the modern genus Pygoscelis (Fritis, 2001; AcosTa-
HospitaLECHE et al., 2002) has been mentioned and
recognized as a new species, Pygoscelis calderensis
Acosta-Hospitaleche, Chavez & Fritis, 2006, that
was described on the basis of partial skulls (e.g.,
SGO-PV 790). The existence of a second species,
Pygoscelis grandis Walsh & Suarez, 2006, has been

mentioned from the Late Miocene and Pliocene of
the formation. Its size is similar to the current
genus Aptenodytes. At present, the genus is
restricted to Antarctic and sub Antarctic regions.
This close association with cold environments
suggests the existence of these conditions for the
coast of Chile during the Miocene.

The abundance of fossils and the existence of young
individuals suggest the presence of reproductive
colonies in the area.

Other specimens are known from the Coquimbo
and Charfaral de Aceituna localities (Coquimbo
Formation) with the presence of Spheniscidae indet.
cf. Palaeospheniscus and Spheniscus sp. (MPC1016;
MPC1017) (Acosta-HospPiTALECHE et al., 2006a;
Cuavez, 2005b) and La Portada Formation (Late
Pliocene) in Antofagasta Region with the presence
of Spheniscus chilensis Emslie & Guerra, 2003.

CHARADRIIFORMES

This is the most diverse and numerous order of
mostly migratory coastal birds. The greatest variety
is found in the Northern Hemisphere. There are
currently 13 living families visiting or resident in
South America.

The Charadriidae is one of the most widely
distributed family of the order living on all
continents except frozen zones. Fossil records of
the family are limited to the La Meseta Formation
(Late Eocene) of Seymour Island (TamBusst & NORIEGA,
1996). The material has not been published yet,
and there are no available descriptions.

PELECANIFORMES

These fish-eating birds need sources of water to
subsist, and are found mainly on coastal and
occasionally lacustrine areas. The five extant
families are present in South America.

The Sulidae are well represented along the Pacific
coast of South America, unlike the Atlantic coast,
where the family is restricted to the northeast
border with records in the Argentinian coast. The
family is associated with high productive marine
areas, particularly of a warm or mild influence.
Some species also live in polar areas of the North
Atlantic. In Chile, the fossil record is limited to
Bahia Inglesa, where the presence of the genus Sula
has been reported on the basis of postcranial and
mandibular materials (WaLsH & HumMe, 2001). Review
of unpublished material in the Museo Paleontologico
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