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Maastrichtian and Danian species of Turkostreini
(Ostreidae, Crassostreinae) from the Neuquén Basin,
Argentina
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Abstract. The record of Turkostrea damboreneae nom. nov. and Cubitostrea primordialis n. sp. in the
Maastrichtian Jagtiel and Roca Formations and of Turkostrea argentinan. sp., in the Danian beds of the Roca
Formation reveals that the two genera involved have a history that reaches back into the Late Cretaceous
in northern Patagonia. Turkostrea damboreneae nom. nov. and Cubitostrea primordialis n. sp. are the two old-
est representatives of the genera in which they belong. The two species of Turkostrea show clear affinities
with other species of this genus that thrived in the Paleogene of the Northern Hemisphere. Cubitostrea pri-
mordialis n. sp. is closely allied to the previously known Paleocene species common in the region. While
Turkostrea appears to have survived the Cretaceous/Paleogene boundary, it is not found in Patagonia in
rocks younger than Danian. Cubitostrea also survived the Cretaceous/Paleogene boundary but, although
for diverse reasons absent from Eocene-Oligocene rocks in southern South America, is again common in
early and late Miocene sediments exposed at various localities there. Based on these records, the possible
South American origin of the Turkostreini is discussed.

Resumen. ESPECIES DANIANAS Y MAASTRICHTIANAS DE TURKOSTREINI (OSTREIDAE, CRASSOSTREINAE) FROM THE
NEUQUEN BASIN, ARGENTINA. El registro de Turkostrea damboreneae nom. nov. y Cubitostrea primordialis n. sp.
en sedimentitas maastrichtianas asignadas a las Formaciones Jagiiel y Roca, y de Turkostrea argentina n.
sp., en niveles danianos de la Formacién Roca revela para ambos géneros una historia en el norte de
Patagonia que se retrotrae al Cretacico Tardio. Turkostrea damboreneae nom. nov. y Cubitostrea primordialis
n. sp. son las representantes mds antiguas de los respectivos géneros a los que son asignadas. Las dos es-
pecies de Turkostrea muestran claras afinidades con otras especies de este género presentes en el Paledgeno
del hemisferio norte, mientras que Cubitostrea primordialis n. sp. esta estrechamente vinculada a la especie
paleocena que se conocfa previamente en el area de estudio. Si bien Turkostrea sobrevivié al limite
Cretacico/Paledgeno, en Patagonia no se registra con posterioridad al Daniano. Cubitostrea también so-
brevivié a los eventos del limite Cret4cico/Paledgeno, aunque por diversas razones se halla ausente en ro-
cas que comprenden el intervalo Eoceno-Oligoceno en el extremo austral de América del Sur, pero vuelve
a ser frecuente en las sucesiones del Mioceno expuestas en numerosas localidades de Argentina. Sobre la
base de estos nuevos registros se discute el probable origen sudamericano de las Turkostreini.
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Introduction

Oysters are amongst the most frequent and char-
acteristic fossils in the sedimentary marine se-
quences of the Patagonian Mesozoic and Cenozoic.
They were particularly diverse and abundant during
the Late Cretaceous-Paleogene transition in the
Neuquén Basin, where they appear in vast accumu-
lations throughout several lithostratigraphic units.
Many nominal species have been described since
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these rocks were first described during the second
half of the nineteenth Century. The great majority of
these species were -unfortunately- based on only a
limited number of specimens, in many cases with in-
adequate stratigraphic information. This naturally
rendered their use as biostratigraphic tools almost
valueless, although a number of authors did in fact
base stratigraphic divisions on their presence/ab-
sence in certain horizons. However, as a comprehen-
sive taxonomic revision of the taxa involved was
missing, such divisions based solely on oyster con-
tent could not hold fast or either did so very weakly.
This situation -for the Neuquén Basin- was remedied
in part by Casadio (1998), who studied large collec-
tions and revised most types, setting the foundations
for an in depth revision of all oysters in the
Maastrichtian-Cenozoic of Patagonia. The large data
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set available to him allowed a sound biostratigraphic
scheme, proving the potential usefulness of this
group of bivalves for regional correlation within the
southern portion of South America.

In this paper we describe three species of oysters
-two of them are new- collected in rocks referred to
the Maastrichtian-Danian Jagtiel and Roca Forma-
tions in the Neuquén Basin. One of these species
(Cubitostrea primordialis n. sp.) was collected in
Maastrichtian beds of the Jagiiel Formation, being
the oldest record of this genus. The other two are
Turkostrea damboreneae nom. nov. [= Turkostrea men-
dozana (Fritzsche, 1919), p. 361], from the Maastrich-
tian Jagtiel Formation and from the Maastrichtian
beds of the Roca Formation, and Turkostrea argentina
n. sp. from the Danian part of the Roca Formation.
All three species suggest a probable austral origin for
the Tribe Turkostreini.

Geological setting

During the Cretaceous-Paleogene transition, the
southernmost tip of South America was reduced to
an archipelago (Urien et al., 1995; Malumian, 1999).
Malumiéan and Caramés (1995) estimated a minimum
area of 507,000 km? of present day Patagonia as cov-
ered by the Atlantic during the early Paleocene.

This large transgression surface was an important
paleogeographic element in the continent. It surely
played a paramount role in climatic and evolutionary
events, acting as a biogeographic barrier between
Patagonia and the rest of South America for many
groups (Pascual, 1998; Casadio, 1999). Concomitan-
tly, the Andes also became an important feature in
the continent (Uliana and Biddle, 1988; Macellari,
1988; Legarreta et al., 1989; Barrio, 1990a, 1990b, 1991,
Casadio, 1994) and prevented an Atlantic-Pacific
connection (Tunik, 2001).

In the Neuquén Basin, in northwestern Patagonia,
the sediments that record the Cretaceous-Paleogene
transition are included in the Malargtie Group. They
are well exposed in southern Mendoza, northeastern
Neuquén, western La Pampa and northern Rio Ne-
gro (figure 1). These rocks were studied by several
authors since the nineteenth century (Camacho,
1992) and, during the past few years, were subject to
renewed interest. This interest is undoubtedly cau-
sed by the fact that they contain the Cretaceous-Pa-
leogene boundary, in both continental and marine fa-
cies (Parras and Casadio, 1999). Therefore they pro-
vide an excellent opportunity to investigate the envi-
ronmental and faunal changes in continental and ma-
rine ecosystems of the mid-latitudes in the southern
hemisphere at the close of the Cretaceous.

In the northeastern region of the basin, the
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Figure 1. Map of southern Mendoza showing fossil localities /
Mapa del sur de Mendoza mostrando las localidades fosiliferas.

Malargtie Group reaches over 600 m and comprises,
from bottom to top, the Loncoche, Jagtiel, Roca, and
Pircala formations (figure 2). In the southeastern re-
gion it reaches up to 200 m thick and comprises the
Allen, Jagtiel, Roca, and El Carrizo formations.

Uliana and Dellapé (1981) interpreted the Allen
Formation as a littoral to restricted marine environ-
ment. At the same time, Barrio (1991) pointed out
that, in the eastern portion of the basin, the facies as-
sociation suggests intertidal conditions, while these
were of a tide-dominated estuary in the western part.
This difference was attributed to different tide ranges
directly related to the basin geometry. The equivalent
unit in the Andean area is the Loncoche Formation.
The Allen Formation and its equivalent are overlain
by marine rocks of the Jagiiel Formation, which are
mainly siltstone. The Jagiiel Formation is transition-
ally overlain by the limestones of the Roca For-
mation, of Maastrichtian-Danian age (Casadio et al.,
1998). Overlying the Roca Formation are evaporitic
deposits of the El Carrizo Formation, while in the
Andean area it gradually gives way to the continen-
tal sandstone of the Pircala Formation.

The observed paleoenvironmental differences be-
tween the eastern and the Andean sectors of the
basin -evidenced by the prevalence of continental
and delta facies as well as the abundance of pyro-
clastic material in the Andean area- suggest the latter
was situated near an emergent and volcanically ac-
tive arc (Parras et al., 1998; Parras and Casadio, 1999).
On the other hand, the eastern region shows a pre-
dominance of marine deposits, mainly constituted by
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siltstone, limestone and evaporites, that suggest a
distal position from the supply areas and, at the same
time, close oceanic links.

The Cretaceous-Paleogene boundary coincides
with a significant decrease of the endemic taxa with
austral affinities and an increase in the number of
species from low latitudes. This modification in the
faunal composition was coeval with an increase of the
relative sea level and the beginning of carbonatic sed-
imentation (Feldmann et al., 1995; Casadio et al., 1999).

The studied fossils come from beds referred to the
Jagtiel and Roca formations exposed in southern
Mendoza (figures 1 and 2). All specimens are housed
in the Departamento de Ciencias Naturales of the
Universidad Nacional de La Pampa (GHUNLPam).

Systematic paleontology

Family OSTREIDAE Rafinesque, 1815
Subfamily CRASSOSTREINAE Scarlato and
Starobogatov, 1979 (ex Crassostreidae)

Tribe TURKOSTREINI Malchus, 1990

Original diagnosis. Gryphaea homoeomorph, thick
and many chomata, extremely lens-foliated shell (ex-
tracted from Malchus, 1990, p. 197, 1.6.7, lines 5-8).
Emended diagnosis. Shell thick, sickle shaped to
subtriangular, or Gryphaea homoeomorph, with ma-
ny strong chomata, left valve with radial ribs, com-
pact to extremely lens-foliated shell.

Remarks. In a major monograph mainly concerned
with Cretaceous oysters published almost two
decades after Stenzel’s description of the genus, and
apparently unaware of Vyalov’s ideas, Malchus pro-
posed the Tribe Turkostreini (Malchus, 1990, p. 196-
197). He included in his new tribe Turkostrea Vyalov,
1936 (type species Ostrea turkestanensis Romanovsky,
1878), Turkostrea (Cymbulostrea) Sacco, 1897b (type
species Ostrea cymbula Lamarck, 1806), Cubitostrea
Sacco, 1897a (type species Ostrea cubitus Deshayes,
1832), Sokolowia Bohm, 1933 (type species Gryphaea
buhsii Grewink, 1853) and Ferganea Vyalov, 1936
(type species Gryphaea swerzowii Romanovsky, 1884).
He included this tribe in the Crassostreinae, a sub-
family previously defined by Torigoe (1981, p. 303).
At the same time (Malchus, 1990, p. 197), he stated
that the Crassostreinae and the Turkostreini ap-
peared at some time during the earliest Paleogene as
lineages derived probably from the Liostreinae
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Malchus (1990, p. 150), and within them probably
form the Flemingostreini or the Ambigostreini. This
subfamily of Ostreidae he proposed in the same pa-
per, surely unaware of Vyalov’s previous introduc-
tion of the name (Vyalov, 1983, p. 7). On introducing
the tribe Turkostreini in his monograph of predomi-
nantly Cretaceous oysters, Malchus (1990) gave only
a rather brief, informal diagnosis. While we mostly
agree with Malchus (1990) in the systematic arrange-
ment he proposed for the oysters he included in his
new tribe, we feel that Ferganea belongs better else-
where. The large, smooth shells with weak chomata
and very weak terebratuloid fold suggest that it may
fit perhaps in the Flemingostreini as described by
Stenzel (1971, p. N1150). On the other hand, as al-
ready stated by Stenzel (1971, p. N1150), Sokolowia
Bohm appears to be a Gryphaea homeomorph but
probably descended from a Turkostrea stock, as re-
vealed by its ribbed left valve, chomata and adductor
shell muscle imprint. Thus restricted, the Tribe
Turkostreini includes a group of genera sharing the
following features: shells ovoid to subtriangular or
even sickle shaped, strongly inequivalve, thick, um-
bos either opisthogyrate to different degrees or else
incurved in a Gryphaea-like manner; with strong lath-
like chomata at least near the ligament; left valve or-
namented by radial ribs, generally strong; right valve
smooth or with growth lamellae; adductor muscle
scar elongate with an almost straight to concave dor-
sal margin; shell structure compact foliate to lenticu-
lar foliate with mocret.

According to Malchus (1990, p. 196) the strati-
graphic range of the Turkostreini spans the Paleo-
cene-Oligocene, although he mentioned that the
group may have evolved already in the Cretaceous,
possibly from members of the Flemingostreini or
Ambigostreini. In Patagonia, at least one clear repre-
sentative of this group appeared in the Late
Cretaceous and at least two species survived in South
America into the Miocene, one of them becoming ex-
tinct in as late as the Tortonian.

Taxonomic composition. Turkostrea Vyalov, 1936
(type species Ostrea turkestanensis Romanovsky,
1878); Cymbulostrea Sacco, 1897b (type species Ostrea
cymbula Lamarck, 1806); Sokolowia Bohm, 1933 (type
species Gryphaea buhsii Grewingk, 1853); Cubitostrea
Sacco, 1897a (type species Ostrea cubitus Deshayes,
1832).

Stratigraphic range. Late Maastrichtian-late Mio-
cene.

Figure 3. A-G, Turkostrea damboreneae nom. nov. A-B, left valve / valva izquierda, GHUNLPam 10625: A, interior view / vista interna,
B, external view / vista externa; C, left valve, internal view / valva izquierda, vista interna, GHUNLPam 15811; D-E, right valve / valva
derecha, GHUNLPam 15976: D, interior view / vista interna, E, external view / vista externa; F-G, left valve / valva izquierda, GHUNLPam
10572: F, external view / vista externa, G, internal view / vista interna. Scale bar 1 cm / escala grdfica 1 cm.
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Genus Turkostrea Vyalov, 1936

Type species. Ostrea turkestanensis Romanovsky, 1878, p. 112 (= O.
strictiplicata Raulin and Delbos, 1855, p. 1158); original designation.

Emended diagonsis. Gryphaea homeomorph with
strong chomata, which can be continuous or else re-
stricted to anterior and posterior margins of valves,
radial ribs weak and with rounded crests to strong
and with sharp crests, ligament generally opisthogy-
rous.

Remarks. The subgenus Turkostrea was proposed by
Vyalov (1936, p. 18) for a group of oysters character-
ized by their oval to triangular-ovoid, strongly con-
vex left valves ornamented with strong radial ribs,
beak strongly developed and incurved to a larger or
lesser degree to a gryphoid appearance. He designat-
ed Ostrea turkestanensis Romanovsky, 1878 (p. 112)
from Paleocene beds in central Asia (then called
Turkestan) as type species of his new subgenus.
Almost thirty years later, Vyalov (1965) again
dwelled on this genus and its relationship with other
oyster genera from central Asia. He pointed out that
the apparent similarity of his Turkostrea with Fatina
Vyalov, 1936 (type species Gryphaea esterhazyi Pavay,
1873 var. beldersaiensis Gorizdro, 1915) was only su-
perficial as the latter had a concave right valve, in-
ducing him wrongly to place it in the Gryphaeidae
together with Costeina Vyalov 1965 (type species
Ostrea costei Coquand, 1869). While it is true that
Costeina does have radial ribs on the left valve only,
its placement in the Gryphaeidae was confirmed by
Stenzel (1971, p. N1107). On the other hand, as re-
marked below, Fatina was considered a junior syn-
onym of Sokolowia Bohm, 1933 by Stenzel (1971, p.
N1147). Although both taxa show concave right
valves, this character seems to be insufficient to sep-
arate any of these two genera from Turkostrea, as in-
termediate forms such as Turkostrea afghanica Vyalov,
1939 (p. 17) have a right valve that, while still convex,
is far less so than in Turkostrea turkestanensis. Another
species, Turkostrea khaudaguensis Vyalov, 1948 (p. 63,
pl. 26, fig. 7-12) has a flat right valve. All three
species, i.e., Turkostrea turkestanensis, Turkostrea af-
ghanica and Turkostrea khaudaguensis coexist in the
Alai Stage (Eocene) in central Asia and are possibly
ecophenotypes of the same species, i.e., of Turkostrea
turkestanensis. The other difference between Sokolowia
and Turkostrea, i.e., more strongly gryphaeate shape
of Sokolowia, could well be a response to different
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habitats, such as seen in some species of Odon-
togryphaea from Patagonia (personal observations). A
possible example of this are Vyalov’s (1965) illustrat-
ed specimens from the middle and late Eocene of
Fergana, in central Asia. His Ostrea (Turkostrea)
turkestanensis angustifrons Vyalov, 1965 (p. 7-8, pl. 1,
fig. 1-2), and Ostrea (Turkostrea) callipyga Vyalov, 1939
(Vyalov, 1965, p. 8-9, pl. 1, fig. 3, pl. 2, fig. 1-2, pl. 3,
fig. 2) are forms that could easily be considered mor-
phologically transitional between Sokolowia and
Turkostrea. At the same time, the specimen he illus-
trated as Fatina beldersaiensis (Gorizdro) (Vyalov,
1965, pl. 3, fig. 1), which is the type species of Fatina,
is very close to the type species of Turkostrea and
there seems to be no reason to segregate it as a dif-
ferent taxon. Therefore, if Stenzel’s conclusion that
Fatina is a synonym of Sokolowia is eventually fo-
llowed, then we should conclude that Sokolowia and
Turkostrea are synonyms as well. In this case, the se-
nior synonym would be Sokolowia.

Stenzel (1971, p. N1139-N1140) redescribed
Turkostrea and grouped it with the incubatory genera
within the Ostreidae and mentioned its affinities
with Ostrea, of which he also considered it a sub-
genus (as did Vyalov, 1936) distinguished by its
strong chomata and many strong, continuous, fairly
narrow radial ribs on the left valve and a tendency of
the ligament area to turn in an opisthogyrous spiral
fashion. Stenzel’s placement of Turkostrea was later
contested by Vyalov (1984, p. 31-36) who, in a gener-
al classification of oysters, divided the Ostreoidea in-
to the families Ostreidae, Lophidae and Exogyridae,
setting the Gryphaeidae apart as a distinct
Superfamily. Within the Ostreidae he identified the
Ostreinae, which have left valves with radial sculp-
ture and the Liostreinae, with smooth left valves. He
apparently used only this character to subdivide the
family, allocating to each one a number of previous-
ly described genera. Among the Ostreinae he includ-
ed his genus Turkostrea. Although this genus was
used over the years for a number of species, mainly
from the northern hemisphere - especially northern
Africa, where it appears to have been very abundant
- it has been generally poorly defined and its phylo-
genetic relationships have not been sufficiently well
established. Therefore, species that have been de-
scribed as Turkostrea may belong in other genera.
Conversely, species included originally in other oys-
ter genera may prove to belong in Turkostrea.

Figure 4. A-G, Turkostrea damboreneae nom. nov. A, left valve, internal view / valva izquierda, vista interna, GHUNLPam 10569; B-C,
right valve / valva derecha, GHUNLPam 15664: B, external view / vista externa, C, internal view / vista interna; D-E, right valve / valva
derecha, GHUNLPam 15896: D, internal view / vista interna, E, external view / vista externa; F-G, left valve / valva izquierda, GHUNLPam
15639: F, external view / vista externa, G, internal view / vista interna. Scale bar 1 cm / escala grdfica 1 cm.
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Turkostrea damboreneae nom. nov.
Figures 3.A-G, 4.A-G

1900 Gryphaea vesicularis Lmk.; Burckhardt, p. 50, pl. 28, fig. 4 only.
1919 Gryphaea mendozana n. sp.; Fritzsche, p. 361. (non Gryphaea
burckhardti mendozana Ihering, 1907, p. 36).

Material. Forty nine specimens, one bivalved shell, partly broken,
thirty two left valves and sixteen right valves; twelve come from
Cerro Butalé (GHUNLPam 10470, 10478-10479, 10482, 10496,
10554, 10569, 10572, 10581, 10583, 10589) and thirty seven from
Ranquil-Cé (GHUNLPam 15639-15640, 15644, 15647-15649, 15652,
15664, 15667, 15774-15775, 15777, 15779-15780, 15783, 15793, 15803,
15807, 15811, 15813-15815, 15819-15820, 15827, 15830, 15833, 15853,
15896, 15899, 15903, 15927, 15962, 15976, 15978, 15981, 16009).
Additional material (over 800 poorly preserved specimens) was
collected by us at various localities other than the three considered
herein. These localities include those surveyed by Gerth and from
where the syntypes described by Fritzsche come. All the rocks ex-
posed at these localities are Maastrichtian (Parras, 1999; Parras et
al., 1998). The specimen figured by Burckhardt (1900, pl. 50, fig. 4)
and housed in the Departamento Cientifico Paleontologia Inver-
tebrados, Museo de La Plata (MLP 10286) is also included in this
species.

Diagnosis. Left valve smooth or with four or five ra-
dial ribs beginning at one third of shell height and
separated by very wide and shallow intercostal
spaces.

Description. Shell inequivalve. Left valve ovoid to
sub-triangular, expanded towards ventral margin,
convex and larger than right valve, surface carrying
numerous lamellose commarginal growth lines,
some specimens smooth but others with four or five
rounded costae, beginning at one third the valve
height and diverging towards ventral margin; crest
of costae rounded, although most specimens are very
worn; attachment area small, near the beak; beak
opisthogyrous and incurved in juvenile specimens;
growth less gyrate in adults, resulting in an umbo el-
evated above commissural plane. Right valve: ovoid
to sub-triangular, slightly convex on the dorsal half
and flat towards the ventral margin; outer surface
with commarginal growth lines, ligament area wide,
with flat to convex central area. Chomata on margins
of both valves, with very conspicuous relict chomata
along the anterior and posterior dorsal margins of
right valve. Adductor muscle scar large, reniform,
with the lower margin convex and the upper one
concave, approximately 1.3 cm long and 0.9 cm high
and placed slightly posterior to center of valve, clos-
er to the ventral than to the dorsal margin; Quenstedt
muscle scar on right valve strongly impressed. Shell
microstructure simple compact foliate.
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Measurements. The average height for left valves is
58 mm (range 42 to 77 mm); average length is 39 mm
(range 30 to 54 mm); average valve thickness near the
ventral margin is 7.4 mm (range 4 to 23 mm). The
average height for the right valve is 61.5 mm (range
46 to 73 mm); average length is 41 mm (range 34 to 51
mm); average thickness of the valve near ventral
margin is 7.8 mm (range 6 to 10 mm).

Discussion. Turkostrea damboreneae nom. nov. was
first described as G. mendozana n. sp. by Fritzsche
(1919, p. 361) based on specimens collected by Gerth
in four localities in southern Mendoza, all of which
were also visited by us. The remaining material, hou-
sed in the Goldfufs-Museum fiir Paldontologie in
Bonn, consists of several syntypes. These are all very
poorly preserved fragments but all of them agree
with the large array of poorly preserved specimens
we also found in the type localities. Therefore we
have no doubts as to their identity with Fritzsche’s
species.

Fritzsche stated that his new species was very
similar to Gryphaea rothi Bohm, 1903 (p. 71), only dis-
tinguishable by its more convex left valve, thick shell,
larger ligament area and less sharply incurved umbo.
He did not mention the presence of ribs on the left
valve, but we must point out here that a large major-
ity (all but just a handful among over eight hundred
specimens) of these oysters show no evidence of ribs,
in many cases possibly because they are all very
worn, as is the case with all the material coming from
the type localities. However, a careful search through
the sections where he collected his material shows
that it is the only gryphaeate oyster present. In the
two localities where better preserved material is pre-
sent -Cerro Butal6 and Ranquil-Cé- there are also a
few specimens with ribs which we illustrate here
(figures 3.A-B and 4.F-G). The subspecific name
Gryphaea burckhardti mendozana had been previously
used by Ihering (1907, p. 36) for a different oyster,
and that is the reason why Fritzsche’s name had to be
replaced (primary homonymy, ICZN Articles 57.2
and 60.3).

Fritzsche compared his very poorly preserved
material with the specimens from the “Supracré-
tacique du Roca” illustrated by Burckhardt, 1901 (pl.
10) and placed under Gryphaea vesicularis Lamarck,
1806. He correctly assumed that it was not closely re-
lated to Lamarck’s species, as this material has since
been shown to belong in Pycnodonte (Phygraea) burck-
hardti (Bohm, 1903) (Casadio, 1998, p. 4512-452, figs.

Figure 5. A-J, Turkostrea argentina n. sp. A-B, bivalved shell, holotype / ejemplar bivalvado, holotipo, GHUNLPam 17244: A, right exter-
nal view / vista externa derecha, B, left valve, external view / valva izquierda, vista externa; C-J, paratypes / paratipos, C, left valve, inter-
nal view / valva izquierda, vista interna, GHUNLPam 17465; D-E, left valve / valva izquierda, GHUNLPam 17594: D, external view / vista
externa, E, posterior view / vista posterior; F-G, right valve / valva derecha, GHUNLPam 17438: F, external view / vista externa, G, inter-
nal view / vista interna; H-1, left valve / valva izquierda, GHUNLPam 17481: H, external view / vista externa, 1, internal view / vista in-
terna; J, left valve, internal view / valva izquierda, vista interna, GHUNLPam 17461. Scale bar 1 cm / escala grifica 1 cm.
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2.1-2.2, pl. 2, fig. 16-19). On the other hand, our ma-
terial, as well as Fritzsche’s, is identical to the speci-
men from Pircala (near Malargiie) illustrated by
Burckhardt (1900, pl. 28, fig. 4) and also placed under
Gryphaea vesicularis Lamarck, 1806.

Turkostrea damboreneae nom. nov. is very close to
Turkostrea turkestanensis (Romanovsky, 1878) and
Turkostrea afghanica (Vyalov, 1939), both from the
Eocene in Central Asia. The Argentine species differs
from them because it has an almost smooth left valve
or else ornamented with fewer radial ribs. The speci-
mens illustrated by Perrilliat and Vega (1993, pl. 1,
figs. 2, 5; pl. 2, figs. 2, 3) and assigned to Ostrea
(Turkostrea) strictiplicata (Raulin and Delbos, 1855) -a
synonym of Ostrea turkestanensis Romanovsky- and
Turkostrea escondida (Perrilliat and Vega, 1993) from
the Eocene of Mexico can be easily separated from
Turkostrea mendozana because the latter has fewer ra-
dial ribs. Turkostrea duvali (Gardner, 1927) from the
FEocene of Texas and Nuevo Ledn, can be distin-
guished because the North American species has
more strongly developed chomata. The specimens il-
lustrated by Berizzi Quarto di Palo (1970, pl. 27, fig.
3-5 and pl. 28, fig. 3 and 5) and assigned to Fatina
(Fatina) beldersaiensis (Vyalov, 1939), collected in the
Eocene of Afghanistan, are very similar to Turkostrea
argentina n. sp. described below, which can also be
separated from Turkostrea damboreneae by their more
prominent umbos and larger number of radial ribs.
Localities. Cerro Butalé (69°40'W 35°50’S) and
Ranquil-C6 (69°30'W 36°12’S), Departament of
Malargiie, Province of Mendoza.

Occurrence. Jagiiel and Roca formations.

Age. Zone CC 26, late Maastrichtian (Parras et al.,
1998).

Etymology. Honouring S. Damborenea (Museo de
La Plata) for her contribution to the knowledge of
Mesozoic bivalves from Argentina.

Turkostrea argentina n. sp.
Figures 5.A-], 6.A-G

Material. Holotype: GHUNLPam 17244, a closed specimen
(length: 40, height: 52 mm) from Liu Malal; paratypes: one hun-
dred and fifty five specimens, five of which are closed shells, sixty
seven are left valves and eighty three are right valves. All come
from Liu-Malal and are housed under collection numbers
GHUNLPam 17243, 17245-17277, 17387-17498 and 17592-17601.

Diagnosis. Left valve with triangular ligament area,
higher than long, ornamented with over 15 strong ra-
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dial ribs; right valve with ligament area forming an
angle larger than 90° to the commissure plane.
Description. Shell subtriangular, inequivalve. Left
valve: convex, regularly arched between umbo and
ventral margin, slightly inequilateral due to an ex-
pansion of the posteroventral area; anterior margin
oblique to slightly convex; posterior margin concave
dorsally and convex ventrally; attachment area very
small; ligament area triangular, higher than long,
curved in opisthogyrous spiral fashion; adductor
muscle scar elongate, weakly reniform or with a very
weakly convex dorsal margin; scar placed near the
posterior and ventral shell margins; outer surface
with commarginal growth lines and about 15 radial
ribs stretching between the umbo and shell margin;
some ribs with one or two bifurcations; crest of ribs
rounded. Right valve: ovate, flat to slightly convex,
and thinner than left valve; ligament area at an angle
larger than 90° to commissure plane; Quenstedt mus-
cle scar punctiform, placed near anterior margin; out-
er shell surface with numerous and weak commar-
ginal lines; lath-like chomata (Malchus, 1990) along
anterior and posterior margins, but continuous in
some specimens; relict chomata (Stenzel, 1971, p.
N1103) along posterior and anterior valve margins.
Shell microstructure simple compact foliate to lentic-
ular foliate with mocret chambers (the evolutionary
trend from compact to foliate has been observed in
Turkostrea species from Africa, Asia and Europe;
Malchus, pers. com.).
Measurements. The average height for the left valve
is 51 mm (range 24 to 76 mm); average length is 38
mm (range 20 to 57 mm); average thickness near
valve margin is 5.3 mm (range 2 to 11 mm). The av-
erage height for the right valve is 42 mm (range 24 to
66 mm); average length is 33 mm (range 20 to 46
mm); average thickness near ventral margin is 3.8
mm (range 1 to 6 mm).
Discussion. This species resembles Turkostrea dam-
boreneae nom. nov. in shape, size and thickness of the
valves. However, they may be separated by the clear-
ly different radial ornamentation and the more
strongly developed chomata in the Danian species.
The ribs in Turkostrea argentina n. sp. are more nu-
merous, more strongly marked, covering the entire
shell surface and have a sharper crest than in
Turkostrea damboreneae nom. nov. They are also pre-
sent in all available specimens, being evident even if
these are fairly worn.

While there is no certainty as to the exact bed

Figure 6. A-G, Turkostrea argentina n. sp., paratypes / paratipos. A-C, left valve / valva izquierda, GHUNLPam 17460: A, internal view
/ vista interna, B, external view / vista externa, C, anterior view / vista anterior; D-E, right valve / valva derecha, GHUNLPam 17431: D,
internal view / vista interna, E, external view / vista externa; F, left valve, ventral margin broken, external view / valva izquierda, margen
ventral roto, vista externa, GHUNLPam 17469; G, right valve, external view / valva derecha, vista externa, GHUNLPam 17428. Scale bar 1

cm / escala grifica 1 cm.

AMEGHINIANA 42 (2), 2005



Maastrichtian and Danian oysters from central west Argentina 267

AMEGHINIANA 42 (2), 2005



268

from where the specimen illustrated by Camacho
(1979, fig. 3-4) comes, the fact that he mentions a pink
limestone as the bearing rock suggests that it could
have been collected in the Danian part of the section.
His specimen is a right valve he called Ostrea lingua
Camacho, 1968 (which is in fact a Gyrostrea, as stated
by Casadio, 1998, p. 461-462, fig. 5.1-5.6), from the
Maastrichtian beds exposed in Huantrai-Co (Neu-
quén). As the only specimen illustrated by Camacho
is a right valve, a positive identification is quite im-
possible. Thus identity of Camacho’s specimen with
Turkostrea argentina n. sp is tentative only, as it may
be possible that it comes from lower down in the sec-
tion, where the Maastrichtian Turkostrea damboreneae
also occurs.

Turkostrea argentina n. sp. is remarkably similar to
Turkostrea beldersaiensis (Gorizdro, 1915) (Vyalov,
1965, pl. 3, fig. 1; Berizzi Quarto di Palo, 1970, pl. 27,
fig. 3-5 and pl. 28, fig. 3 and 5). Both species share the
same general outline, prominent umbos with a slight
posterior expansion, and numerous radial ribs. In the
Argentine species, however, these radial ribs are less
numerous and the posterior expansion is somewhat
better defined than in Turkostrea beldersaiensis.
Locality. Liu Malal (36° 45" S, 68° 43" W), Department
of Malargiie, Province of Mendoza.

Occurrence. Roca Formation.
Age. NP1-NP2 Zone, early Danian (Concheyro and
Villa, 1996; Pires et al., 1999).
Etymology. After Argentina.

Genus Cubitostrea Sacco, 1897a

Emended diagnosis [modified from Stenzel, 1971, p.
1141]. Shell subelliptical (dorsoventrally elongated
and slightly curved), subtriangular or sickle-shaped;
right valve flat to slightly convex, generally flat on
inside; left valve keeled; keel generally crescentic,
placed nearer the posterior margin of shell; left valve
with commarginal growth squamae and low to high,
narrowly rounded, dichotomous or intercalating,
long radial ribs separated by narrower interspaces;
right valve with commarginal growth squamae; mar-
gins of left valve crenated by concavities under ribs,
right valve margins smooth; chomata restricted to
margins immediately adjacent to ligament.

Type species. Ostrea cubitus Deshayes, 1832, p. 365; original desig-
nation.

Remarks. Another member of the Turkostreini, Cubi-
tostrea Sacco, 1897, is a genus widely spread in Pa-
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leogene rocks of North America, Europe and South
America. While obviously related to Turkostrea and
Sokolowia, it can be separated from them by its
unique sharply triangular to sickle-shaped shell. Like
all members of the tribe, it carries strong radial ribs
on the left valve and, like in many of them, the left
valve also shows a keel running from the umbo to the
postero-ventral margin of the valve. In addition they
have smooth convex right valves that only show
growth lines. The right valve is invariably smaller
than the left one; both are relatively thick and com-
posed of compact-foliate to lenticular-foliate shell
microstructure.

Stenzel (1971, p. N1141-N1143) believed that
Turkostrea was closely allied to Ostrea Linné, 1758,
and included it in the Ostreinae, a placement also fol-
lowed by Vyalov (1984, p. 32). However, as pointed
out above, Malchus (1990, p. 196) removed it from
the Ostreinae and placed it within the Crassostreinae,
proposing for them the tribe Turkostreini. While the
exact taxonomic position of these oysters -and all
oysters indeed- is prone to change as more material
is studied based on a wide range of ecophenotypic
variations (Machalski, 1998), the inclusion of Cubi-
tostren within the Turkostreini seems to be better
grounded. Recent studies on larval shells performed
by Malchus (1995) appear to confirm this.

The genus has been reported from rocks as early
as Paleocene, which was supposed as the moment in
which these oysters possibly arose from a member of
the Flemingostreini or Ambigostreini (Malchus, 1990,
p- 197). However, the new species described herein
comes from Maastrichtian rocks (Zone CC 26, Perch-
Nielsen, 1985), and is thus the earliest representative
of the genus presently known. It appears that this
taxon had a longer history in southern South
America, as the last representative of this genus
-Cubitostrea alvarezii (d'Orbigny, 1842)- lived along
the coast of northern Patagonia and even further
north in Entre Rios until the late Miocene, where it
forms vast accumulations in the Puerto Madryn
Formation. The age of this unit has been subject to
debate, but is generally accepted as late Miocene, and
87Sr/86Sr data more precisely indicate a Tortonian
age for it (Scasso et al., 2001). A slightly older non de-
scribed species appears in the late Oligocene?-early
Miocene Chenque Formation (Bellosi, 1995; Barreda
and Palamarczuk, 2000), exposed in the area sur-
rounding Comodoro Rivadavia. The paleogeograph-
ic significance of the long range of this genus in
Patagonia remains yet to be properly assessed.

Figure 7. A-E, Cubitostrea primordialis n. sp., holotype / holotipo, GHUNLPam 17157: A, posterior view of conjoined valves / vista pos-
terior de ambas valvas unidas; B-C, left valve / valva izquierda, B, internal view / vista interna, C, external view / vista externa; D-E, right
valve / valva derecha, D, internal view / vista interna, E, external view / vista externa. Scale bar 1 cm / escala grifica 1 cm.
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Cubitostrea primordialis n. sp.
Figures 7.A-E, 8.A-F

Material. Holotype: GHUNLPam 17157, a bivalved specimen
(length: 65 mm, height: 73 mm; measurements correspond to left
valve) from Liu Malal; paratypes: five specimens, all left valves.
All come from Liu Malal and are housed under the collection
numbers GHUNLPam 17158-17161 and 17185.

Diagnosis. Outer surface of left valve with fewer than
15 weak, rounded and wavy radial ribs separated by
shallow interspaces which are wider than the ribs.
Description. Shell sickle-shaped. Left valve: convex
and larger than right valve; outer surface with fewer
than 15 rounded and wavy radial ribs separated by
shallow interspaces which are wider than ribs; ad-
ductor muscle scar reniform and placed very close to
posterior shell margin and at half the distance be-
tween ligament and ventral margin; umbo opisth-
ogyrous. Right Valve: flat to slightly concave; outer
surface with fine commarginal lines; chomata re-
stricted to dorsal third of anterior and posterior mar-
gins; relict chomata along posterior and anterior mar-
gins. Shell structure simple compact-foliate.
Measurements. Average height of the left valve is 62
mm (range 52 to 73 mm); average length is 54 mm
(range 41 to 65 mm); average thickness of shell near
ventral margin is 6 mm (range 5 to 7 mm). The only
right valve available (GHUNLPam 17157) measures
61 mm high, 60 mm long and 6 mm thick near the
ventral margin.

Discussion. Cubitostrea primordialis n. sp. is referred
to Cubitostrea because of its sickle shape, its orna-
mentation, shape and position of the adductor mus-
cle scar and opisthogyrous umbo. This species is very
similar to Cubitostrea ameghinoi (Ihering, 1902) from
the Danian beds outcropping throughout central and
northern Patagonia (Thering, 1902, p. 114-115, fig. 4-
7, p- 2, pl. 1, fig. 2-4; Ihering, 1903, p. 213; Ihering,
1907, p. 44; Wilckens, 1921, pl. 1, fig. 4a-b; Casadio,
1998, p. 458-461, pl. 2, fig. 8-15). They can be distin-
guished because the latter shows a larger number of
radial ribs and more strongly developed chomata.
Wilckens (1921, p. 12) should be credited for being
the first to realize that these oysters were somehow
related to “Ostrea” turkestanensis Romanovsky, 1878.
As already discussed above, both Turkostrea and
Cubitostrea are very close genera, sharing most char-
acters except the tendency of Cubitostrea to be strong-
ly triangular or else sickle-shaped with a strongly
opisthogyrous umbo and not being a Gryphaea
homeomorph.
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The North American Cubitostrea sellaeformis
(Conrad, 1832) from the Eocene of Alabama can be
distinguished by the wide expansion of the postero-
dorsal area of the shell, a feature studied in detail by
Stenzel (1949). Cubitostrea lisbonensis (Harris, 1919),
from the middle Eocene of Alabama also shows auri-
cles, which are not present in our material. The type
species, Cubitostrea cubitus (Deshayes, 1832) from the
Eocene of France and Cubitostrea mezquitalensis
Squires and Demetrion, 1990, from the middle
Eocene of Baja California Sur (Mexico), differ from
Cubitostrea primordialis n. sp. in that they have a larg-
er number of stronger radial ribs. Moreover, the type
species is definitely more clearly triangular than
ours. Cubitostrea wemmelensis Glibert 1936, from the
Eocene of Belgium and Cubitostrea perplicata (Dall,
1898) from the middle Eocene of the southeastern
United States also have more radial ribs and are less
strongly curved than Cubitostrea primordialis n. sp.
Localities. Liu Malal (36° 45 S, 68° 43" W),
Department of Malargtie, Province of Mendoza.
Occurrence. Jagiiel Formation.

Age. Zone CC26, late Maastrichtian (Concheyro and
Villa, 1996; Pires et al., 1999).
Etymology. From the Latin primordius (“original”).

Conclusions

The geographic and stratigraphic distribution of
the oysters described above allows some interesting,
although as yet preliminary, paleobiogeographic
conclusions to be made. In the first place, as observed
in figure 9, Turkostrea damborenease nom. nov. and
Cubitostrea primordialis n. sp. occur considerably ear-
lier in southern South America than their close rela-
tives from other parts of the world. Clear morpho-
logical differences in the shell show that by the late
Maastrichtian they were already well established and
that the origin of the Turkostreini should probably be
sought for in slightly earlier rocks. Where exactly this
could have taken place must necessarily be a matter
of speculation, but some clues may be drawn from
their presence in northern Patagonia in such compar-
atively old rocks. In fact, both genera are well known
in younger rocks in other parts of the world, particu-
larly the northern hemisphere. Cubitostrea seems to
have been quite common throughout the Eocene in
the Atlantic and Gulf coast of the United States,
while occurring as well in the European Eocene.
Turkostrea, although common in central Asia, from

Figure 8. A-F, Cubitostrea primordialis n. sp., paratypes / paratipos. A-B, left valve / valva izquierda, GHUNLPam 17158: A, external
view / vista externa, B, internal view / vista interna; C-D, left valve / valva izquierda, GHUNLPam 17159: C, internal view / vista interna,
D, external view / vista externa; E-F, left valve / valva izquierda, GHUNLPam 17160: E, internal view / vista interna, F, external view /

vista externa. Scale bar 1 cm / escala grifica 1 cm.
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e Cubitostrea
+ Turkostrea

Figure 9. Paleogeographic maps showing the worldwide biogeographic distribution of Turkostrea and Cubitostrea since the Maastrichtian
/ Mapas paleogeogrificos indicando la distribucion global de Turkostrea y Cubitostrea desde el Maastrichtiano.

where it was originally described, is particularly
abundant in the Eocene of northern Africa and
Europe (Strougo, 1973, 1976, and references therein),
while occurring also in Texas, Trinidad and Mexico
according to Perrillat and Vega (1993), and possibly
in Jamaica (Trechmann, 1923; Strougo, 1976). In fact,
in northern Africa it is known from Paleocene rocks
exposed in the Western Desert of Egypt, the age be-
ing confirmed by planktonic forams (Luger, 1985;
Malchus, pers. com.). In South America, this genus
has not been described previously, and the two
species described here, although quite common in
certain units and localities of the Neuquén Basin,
have been largely overlooked. There can be no
doubts as to the generic identity of our material and,
in such a case, a southern origin for this group of oys-
ters should be seriously considered.

In the case of Cubitostrea, the earliest recorded
species of the genus appears also in Maastrichtian
rocks in northern and central Patagonia. Cubitostrea
primordialis n. sp. clearly belongs in that genus, be-
coming the oldest species presently identified. Like
in the case of Turkostrea, this genus is also quite com-
mon in the Northern Hemisphere, particularly in
Eocene rocks of Europe (Karagyuleva, 1961; Mal-
chus, 1995) and the Gulf coast and eastern seaboard
of the United States (Stenzel, 1949; Dockery and
Nystrom, 1992; Willoughby and Nystrom, 1992).
This genus shares many characters with Turkostrea
and was therefore placed in the Turkostreini by
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Malchus (1990, p. 196). It seems likely that one of the
two genera is ancestral to the other or else that they
share a common ancestor not too far back in the
Cretaceous. Cubitostrea primordialis n. sp. is, again,
the earliest record of Cubitostrea.

While common in Paleocene rocks of Patagonia
and western Argentina (Casadio, 1998, and refer-
ences therein), Cubitostrea seems to be absent in
Eocene and Oligocene rocks here. This apparent ab-
sence is probably a consequence of various concur-
rent factors. In the first place, the Eocene is very
scantily represented in Argentina. The only reason-
ably good exposures are those of the Rio Turbio and
Man Aike Formations, in addition to the poorly fos-
siliferous Leticia Formation exposed off the coast of
Tierra del Fuego. In none of the three units has mate-
rial referable to Cubitostrea -or Turkostrea- been col-
lected so far, despite the abundant mollusk fauna (in-
cluding oysters) in some of them. A second cause for
the lack of these two genera in Eocene or Oligocene
rocks may be the particular ecological requirements
that they may have had and about which we can on-
ly speculate. The third reason -i.e., the actual disap-
pearance of Cubitostrea in southern latitudes at the
close of the Paleocene while surviving in younger
rocks elsewhere- seems likely as well were it not for
the fact that species of Cubitostrea, one of them very
similar to the Paleocene species, appear again in the
widespread early and late Miocene rocks exposed
throughout Patagonia and central Argentina (Entre
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Rios). In addition to a non described Cubitostrea from
the early Miocene Chenque Formation (Bellosi, 1995)
in the area surrounding Comodoro Rivadavia (cen-
tral Chubut), Cubitostrea alvarezii (d’Orbigny, 1842)
(d’Orbigny, 1842, p. 134, pl. 7, fig. 19; other refer-
ences) appears in the late Miocene Puerto Madryn
Formation exposed in the area around Peninsula
Valdés in northern Patagonia and in the equivalent
Parana Formation in western Entre Rios (del Rio and
Martinez, 1998 and references therein). It is also
known from several drillings on the Pampas of cen-
tral Argentina (Wahnish, 1939; Carral Tolosa, 1942;
Camacho, 1967). These Miocene occurrences, as
young as Tortonian for Cubitostrea alvarezii (Scasso et
al., 2001), are the youngest for any member of this
genus in South America. Thus, the time range of
Cubitostrea in South America spans the Maastrichtian
through the Miocene, albeit the absence of records in
the Eocene-Oligocene. Consequently, in this region
the Turkostreini appear to have survived at least up
to the late Miocene. Malchus (1995, p. 230) stated that
Cubitostrea ? latimarginata (Vredenburg, 1908) from
Asia and Saudi Arabia and Cubitostrea ? coxi
(Gardner, 1945) from Florida were two Miocene
species that could be placed in this genus. He also
suggested the possibility that the Cubitostrea lineage
may be extant in the Indo-West Pacific and Medi-
terranean.

Summarizing, the available data point towards a
southern origin for Cubitostrea and Turkostrea, a fact
that would render South America the place or origin
of the entire tribe Turkostreini. The presence and
abundance of members of this taxon in younger seas
of the northern hemisphere must thus be accounted
for. In connection with this, the Tethyan affinities of
other marine groups during the Maastrichtian-
Danian have been documented (Camacho, 1992;
Feldmann et al., 1995; Casadio, 1998). Such affinities,
revealed in this case by the oysters of this particular
group, are reinforced by the fact that oysters belong-
ing in the Turkostreini have not been recorded from
either Maastrichtian, Danian or Eocene (or younger)
age in other areas of the southern hemisphere. This is
particularly striking in the case of the extremely
abundant and well preserved Maastrichtian-Eocene
mollusk faunas from Marambio (Seymour) Island in
Antarctica (Sharman and Newton, 1894, 1897;
Wilckens, 1910, 1911; Zinsmeister, 1984; Zinsmeister
and Macellari, 1988; Stilwell and Zinsmeister, 1992) -
and also in the case of the Eocene fauna from
MacMurdo described by Stilwell (2000) - which have
yielded not one specimen that could be even tenta-
tively placed either in Turkostrea or Cubitostrea.
Turkostrea also appears to be absent from the very di-
verse and well known New Zealand Tertiary faunas,
which share some particular groups in rocks ranging
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from the pre Cenozoic to the Pliocene and in some in-
stances share taxa of the present day faunas (Beu and
Griffin, 1997; Beu et al., 1997). Cubitostrea is repre-
sented there by the Eocene Cubitostrea gudexi (Suter,
1917), but the generic placement of this species is
doubtful, as it does not seem to be a true Cubitostrea
and does not resemble the South American species at
all.

If the two genera (or either one of them) appeared
first in west-central Argentina, then the northward
migration must be explained, of course considering
the currently accepted patterns of landmass and cur-
rent distribution in the Atlantic Ocean during the
end of the Cretaceous and beginning of the Cenozoic.
Such an explanation, as yet premature, would proba-
bly be of great heuristic value when dealing with oth-
er members of the shallow marine fauna inhabiting
the southernmost tip of the American Continent.
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