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ABSTRACT

A robust decapod fauna from middle Oligocene rocks near Bariloche, Argentina, has yielded several new forms. New genera
include Baricarcinus and new species include Callianopsis australis, Proterocarcinus corsolini, Trichopeltarion levis,
Baricarcinus mariae, and Asthenognathus microspinus. Munida casadio? (Schweitzer and Feldmann, 2000a) is also reported.
This is the first notice of Callianopsis de Saint Laurent, 1973, in the southern hemisphere. The species of Trichopeltarion and
Asthenognathus described herein are the oldest known representatives of their respective genera, and Asthenognatfius is one of
the oldest known genera within the Pinnotheridae de Haan, 1833. The fauna of the Foyel Formation is significantly different
from that of the slightly younger Centinela Formation, exposed approximately 500 km to the socuth, suggesting that
paleoecological conditions were conducive to specialization in the decapod fauna-of southern South America.
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INTRODUCTION

The fossil decapod crustacean fauna known from
southemn South America is becoming increasingly robust
as more and more studies are conducted in the region.
Thus far, the work has been concentrated i basins known
to have had direct connections with the Atlantic Ocean
{Aguure-Urreta, 1987; Feldmann et al., 1995, 1997;
Schweiizer and Feldmann, 2000a, b, ¢, 2001a). These
works have resulted in many new genera, species, and
records for fossil decapod crustaceans.

The Rio Foyel Formation crops out in the Andes
Mountains just south of the resort town of Bariloche,

Argentina (Fig. 1), and its macroinvertebrate fauna
has received little treatment to date. The recent
activity of collectors in the region near Bariloche, Rio
Negro Province, Argentina, has resulted in a large
coliection of fossil decapods and other invertebrates.
The new decapods described here provide an important
comparison with previous studies because of the possible
connection of the basin with both the Atlantic and the
Pacific oceans. In fact, the decapods of the Rio Foyel
Formation, described here, display both Aflantic and
Pacific affinities.

GEOLOGIC SETTING

Trans-tensional stress occurring during the OCligocene
resulted in a number of basins along the eastern margin of
the Andes (Dalla Salda and Franzese, 1987; Ramos,
1999). The best known among them is the Nirihuan
Basin, iocated to the west of the Northern Patagonian
Massif and east of an Oligocene volcanic arc formed

during a period of oblique convergence of the South
American and Farallén plates (Spaletti and Dalla Salda,
1996). The Nirihuau basin is an elongate (200 km) and
narrow (20 to 45 km) depression bounded by strike-slip
faults. The sedimentary infilling was controlled by con-
temporaneous tectonic and magmatic activity (Cazau,
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Fig. 1.—Geologic map and stratigraphic section showing the Rio Foyel Formation and the position of the locality from which decapods were collected.

Map modified from Spalletti and Matheos (1987).

1980; Spalletti, 1983; Franchi et al., 1984). This
sedimentary infilling reaches 2,000 to 2,500 m in thick-
ness and includes two stratigraphic units, the Nirihuau
Formation at the base and the overlying Collon Cura
Formation (Gonzalez Bonorino and Gonzdlez Bonorino,
1978; Spalletti, 1981; Cazau et al., 1989). Although both
units are predominantly continental, the former includes
an Oligocene event of marine sedimentation exposed
along the southern coast of Lake Nahuel Huapi.

A smaller contemporaneous basin developed to the
southwest, located between the Oligocene volcanic arc
and the positive structural elements placed further West
and which was a remnant of the Jurassic and Cretaceous
volcanic arcs (Spaletti and Matheos. 1987). The sedimen-
tary infilling of this basin includes shallow marginal lake
deposits of the Nirihuau Formation overlying marine
rocks referred to the probably equivalent Rio Foyel, Las
Minas and Rincon de Cholila formations (Diez and Zubia,
1981). The arca covered by this basin, as well as its
relation to the Nirihuau Basin. have not been determined
with any degree of certainty. The textural and composi-
tional characteristics of the infilling suggest little transport

and quick burial of the sediments in a subsiding basin
associated with an undissected magmatic arc (Spalletti and
Matheos, 1987). These features suggest that the Oligo-
cene—Miocene rocks deposited to the west of the Nirihuau
Basin represent the infilling of an intra-arc basin.

The decapod crustaceans studied in this paper were
collected from rocks referred to the Rio Foyel Formation.
These rocks are exposed along the left bank of the Foyel
River (S 41° 43.589"; W 71° 27.480"), in Rio Negro
Province (Fig. 1). All of the decapods described herein
were collected from these outcrops.

The stratigraphic section considered herein measures
36 m thick, although Gonzdlez Bonorino (1944) esti-
mated that it may reach more than 150 m thick (Fig. 1).
The section includes alternate beds of massive shale and
concretions with irregular contact surfaces. The shales are
up to 5.5 m thick and contain isolated subspherical
concretions of different sizes. In some beds they are finely
laminated, although the original stratification is probably
diagenetically erased. The concretionary beds are up to
5 m thick and yield abundant concretions of ditferent
shapes (spherical, ovate and tubular) and sizes (0.5-20 cm
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diameter). The concretions contain, in addition to the
decapods studied, the coral Fiabelium sp.; the brachiopod
Terebratella sp.; the pelecypods Panopea nucleus (Iher-
ing), Dosinia sp., Neilo sp., Nucula sp., Atrina sp.,
Brachidontes sp., Zygochlamys sp., and Cucullaea sp.;
the gastropods Turritella sp. and Fusinus sp.; and the
echinoderm Schizaster? sp., as well as vertebrate remains.
Gallery tubes referred to Thalassinoides are also present
in these beds.

The depositional paleonvironment of this unit is
controversial. Ramos (1982) and Spalletti (1983) stated
that it was deposited in an open marine environment. On
the other hand, Bertels (1994b) suggested the existence of
unstable environmental conditions, which were fluctuat-
ing and restricted, with two events of an increase in water
depth at the base and top of the sequence separated by
deposits generated in very low energy marginal marine
environments. Barreda et al. (2003) inferred a restricted
littoral marine environment, with temperate to warm,
nutrient-rich water of less than normal salinity. The
lithology and the presence of concretions suggest an
environment of low energy and low sedimeniation rate.
Fossils within the concretions exhibit fine details of the
original structure, suggesting that the concretions may
have formed immediately after deposition by primary
precipitation by means of diagenetic reactions between
sediment that was rich in organic matter and the
interstitial water.

The age of the Rio Foyel Formation has been the
subject of diverse opinions. Bertels (1980, 1993, 19942,
b) assigned it an early middie Oligocene age based upon
foraminiferans. Chiesa and Camacho (2001) stated an
Eocene age, while Barreda et al. (2003) suggested it was
late Oligocene—early Miocene. Pothe de Baldis (1984)
described the pollen content of this unit and recognized

two assemblages. The first one contains Notofagidites and
low percentages of Podocarpites. The second assemblage
yielded a low percentage of Notofagidites, a high
frequency of trilete spores, and a significant percentage
of saccate gymmnosperms in which the outstanding
element is Phyllocladites mawsonii. This would suggest
an age closer to the early middle Oligocene age proposed
by Bertels (1994a), as there are no modern herbaceous
and arbustive elements. According to Guerstein et al. (in
press), these elemenis are present in the Centinela
Formation, indicating a modernization of the flora
beginning near the Oligocene—Miocene boundary.

Ramos (1982) related the marine deposits of the Rio
Foyel Formation to a Pacific transgression. However,
analysis of the molluscan fauna from Rio Foyel, Cerro
Plataforma and the valley of Epuyén support closer
relationships with the Oligocene—Miocene sequence
exposed along the Atlantic coast of Patagonia (Feruglio,
1949; Griffin et al., 2002). Likewise, Bertels (1980) stated
that the foraminiferan assemblage from the Rio Foyel
Formation is the same one, albeit impoverished, found in
sediments of the Aflantic Austral basin during the
Oligocene~Miocene time. Thus, the paleontological
evidence suggests that during Oligocene—Miocene, this
basin had a strong connection with the Atlantic Ocean and
perhaps a more restricted connection with the Pacific
Ocean.

REPOSITORIES FOR TYPE AND STUDIED MATERIAL

CM: Carnegie Museum of Natural History, Pittsburgh, Pennsylvania.

GHUNLPam: Departamento de Ciencias Naturales, Geological
Museum, Universidad Nacional de La Pampa, Santa Rosa, La
Pampa, Argentina.

MSNM: Musec Civico di Storia Naturale di Milano, Milano, Italy.

SYSTEMATIC PALEONTOLOGY

Infraorder Anomura MacLeay, 1838
Superfamily Galatheoidea Samouetle, 1819
Family Galatheidae Samouelle, 1819
Subfamily Galatheinze Samouelle, 1819
Genus Munida Leach, 1820

Austromunida Schweitzer and Feldmann, 2000a, p. 151, fig. 3, 4.

Type Species—Pagurus rugosus Fabricius, 1775.

Discussion—Schweitzer and Feldmann (2000a) de-
scribed the new genus Awustromunida with A. casadioi
Schweitzer and Feldmann, 2000a, based upon three more
or less complete specimens (holotype GHUNLPam
16832; paratypes GHUNLPam 16833, 16834) from the
middle Eocene Centinela Formation on Estancia 25 de
Mayo, Calafate, Santa Cruz (Argentina), now considered
to be late Oligocene—carly Miocene. Even though the
authors pointed out a superficial similarity with Munida
Leach, 1820, they justified the institution of the new
genus on morphological characters not present in other

known fossil galatheids, such as the narrow, needle-like
rostrum; and numerous lateral spines. However, the
recent discovery of a rich sample of galatheids from
Bariloche has called inte question the systematic validity
of Austromunida Schweitzer and Feldmann, 2000a.
Garassino and De Angeli (2003) have synonymized
Austromunida with Munida; justifications therein will not
be repeated here.

Munida casadioi (Schweitzer and Feldmann, 2000a)
(Fig. 2, 3)

Diagnosis—Carapace subrectangular, longer than
wide; central rostral spine long, needle-like; supraocular
spines short, needle-like; lateral margin slightly convex,
with one strong antero-lateral spine; one strong hepatic
spine; three sirong epibranchial spines; two strong
mesobranchial spines; one strong posterior branchial
spine; cervical and branchiocardiac grooves deep;
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Fig. 2—Munida casadioi (Schweitzer and Feldmann, 2000a). A. MSNM 126085, complete carapace with long central rostral spine, needle-like and two
well-developed supraocular spines, needle-like; B. MSNM 125745, complete carapace with long central rostral spine. needle-like: C. MSNM i26087.
complete carapace with long central rostral spine, needle-like and one well-developed supraocular spine, needle-like; D. MSNM 125700, complete
carapace with long ceniral rostral spine, needle-like and one well-developed supraocular spine, needle-like; E. MSNM 125799, thoracic sternites
subtriangular, with arcuate striae; F. MSNM 126073, complete specimen with well-preserved abdominal somites; G. MSNM 125735, pereiopods 1. H.
MSNM 126088, perciopods 1; 1. MSNM 125750, incomplete carapace with well-developed antero-lateral spine. Scale bars equal to 1 mm.

carapace oramented by continuous striae and four pairs
of epigastric spines, linearly arranged transversely; sub-
triangular thoracic sternites; pereiopod 1 very elongate;
abdominal somite 2 with six small spines; abdominal
somite 3 with four small spines on dorsal surface.

Material Examined —We ascribe to this species 164 specimens from
the Bariloche area, so divided: 134 fragmentary and compleie carapaces,
MSNM 23031 a-b, 125627, 125629, 125630-125649, 125651-125658,

125660, 125661, 125663, 125665-i25693, i25695-125715, 125736~
25740, i25742-i25756, 125894, i26065-126067, 126069126077,
i26079-126087, 126089-126091, and GHUNLPam 25.034-25.038; 7
specimens composed of abdonunal somites (MSNM 123027, 125662,
125664, 125799, 126078, 126088); 23 specimens composed of thoracic
appendages (MSNM 23019, 123020, 25716125720, 25722125735,
125741, 125880, 125881, 126088).

Measurements—Maximum length of the carapace
ranges between 0.7 and 1.5 cm.
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Fig. 3.—Munida casadioi (Schweitzer and Feldmann, 2000a). A.
Reconstruction of carapace and abdomen; B. Subtriangular thoracic
sternites with arcuate striae; C. Pereiopod 1.

Description—Carapace, excluding rostrumm, slightly longer than wide,
subrectangular in dorsal view, slightly convex in transverse section and
flattened in longitudinal section, with regions crossed by thin, transverse,
serrated siriae. Frontal margin slightly oblique. Ceniral rostral spine
long, needle-like. Orbits with concave upper orbital margin and with
weak supraocular relief. Supraocular spines short, slightly convergent
and directed upwards. Lateral margins of carapace long, weakly convex,
with seven strong spines directed forward: one spine located in anterior
anterolateral angle, one spine on hepatic margin, three on epibranchial
margin, two on mesobranchial margin. Cervical and branchiocardiac
grooves well developed, deep. Four pairs of epigastric spines linearly
arranged transversely, median pair stronger than others. Anterior
mesogastric process marked by weak groove. Small hepatic regions
with small spine. Epibranchial regions marked by cervical and
branchiocardiac grooves, subtriangular, with three short, sinuous striae
and with one spine. Posterior regions marked by three main continu-
ous fransverse striac and more or less discontinuous minor striae.

Mesobranchial spine close to branchiocardiac groove. Cardiac region
bounded on margins by weak depression. Thoracic sternites subtrian-
gular, with arcuate striae. Secend to fourth abdominal somites with four
transverse striae. Abdominal somite 2 with six small submedian spines
on anterior ridge. Abdominal somite 3 with four small submedian spines
on anterior ridge. Pereiopod 1 chelate, very elongate. Subcylindrical
merus, carpus and propodus with spines and with small, sinuous striae.
Occlusal margins of dactylus and fixed finger finely serrulate.

Discussion—Schweitzer and Feldmann  (2000a)
pointed out the main characters of Munida: cara-
pace rectangular or ovoid, longer than wide; rostral spine
flanked by one pair of supraorbital spines; two or three
anterolateral spines; several small, lateral spines posterior
to intersection of cervical groove with lateral margin;
deep, arcuate cervical groove; transverse carapace ridges
that range from simple and parallel to complex and
bifurcating; and a linear array of gastric spines paralleling
frontal margin of carapace. The main characters of
Miinida can be found in the study specimens.

This genus is known in the fossil record from four
species, disiributed from the Danian (Lower Paleocene) to
Miocene: Munida primaeva (Segerberg, 1900) from the
Danian of Denmark; M. quadroblonga Schweitzer and
Feldmann, 2000a, from the Eocene of Washington, USA;
M. konara Schweitzer and Feldmann, 2000a, from the
Oligocene—Miocene of Alaska; and the middle Oligocene
to Miocene M. casadioi. Two indeterminaie species are
also known from the Miccene of Japan (Segerberg, 1900;
Takeda et al., 1986; Collins and Jakobsen, 1994;
Jakobsen and Collins, 1997; Schweitzer and Feldmann,
2000a; Kato, 2001).

Collins and Jakobsen (1994, tab. 10, fig. 2) and
Jakobsen and Collins (1997, tab. 2, fig. 8) reported the
presence of Munida primaeva in the decapod fauna from
the Danian of Denmark, without giving its morphological
description. The poor state of preservation of the
lectotype of this species, lacking the rosiral spine and
the supraorbital and anterolateral spines, makes compar-
ison with M. casadioi (Schweitzer and Feldmann, 2000a)
difficult. However, the presence of two epigastric spines,
one spine on the epibranchial region, and one spine on the
posterior branchial region distinguish M. casadioi from
the Danish species.

Munida quadroblonga was described on two more or
less complete specimens (Schweitzer and Feldmann,
2000a, p. 154, fig. 6). Munida casadiol differs from this
species because M. casadiol has only one anterolateral
spine, only two epigastric spines, one spine in the hepatic
region and one spine on hepatic margin, three spines
along the epibranchiat margin and two on the mesobran-
chial margin. Munida konara was described based upon
five very incomplete specimens (Schweitzer and Feld-
marnin, 2000a, p. 156, fig. 7). Even though the comparison
between M. casadioi and M. konara is difficult because of
the poor state of preservation of the latter species, the
presence of only one anterolateral spine distinguishes M.
konara from M. casadioi. In addition, the carapace of
M. konara is broader than M. casadioi.

























































