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Three new ichnotaxa of crustacean microcoprolites from the Neuquén Basin, Argentina, are described in
this paper: Palaxius rahuensis Kietzmann n. isp. (early Valanginian), Palaxius mendozaensis Kietzmann n.
isp. and Palaxius malarguensis Kietzmann n. isp. (middle to late Berriasian). In addition, a Favreina ich-
nospecies from the late Berriasian — early Valanginian is reported for the first time for the Neuquén
Basin. Controls on the microcoprolite distribution could be related to their biostratigraphic position,
sedimentary processes, facies distribution, and diagenesis. Changes in microcoprolite diversity may
reflect a shallowing facies trend.

© 2010 Elsevier Ltd. All rights reserved.

1. Introduction

Mass accumulations of crustacean faecal pellets are very
common in Jurassic and Cretaceous carbonate platforms and ramps
settings (Scoffin, 1987; Fliigel, 2004). Faecal pellets are mostly
produced by gastropods, worms and shrimps (Scoffin, 1987).
However, crustacean microcoprolites differ from gastropods and
worms pellets because they are internally structured due to the
presence of pyloric fingerlets inside the crustacean’s gut (Powell,
1974). These structures consist of longitudinal canals that, in cross
section, show particular characteristics which allow the discrimi-
nation of different taxa (Brénnimann, 1972). Features used for their
taxonomic subdivision are the number, shape and arrangement of
the internal canals (e.g. Schweigert et al., 1997).

The presence of these particles in the marine successions of the
Neuquén Basin can be of enormous interest because it has proved
to be useful in paleobiogeographical studies (e.g. Blau et al., 1993;
Senowbari-Daryan and Kuss, 1992) and biostratigraphic studies
(e.g. Molinari Paganelli et al., 1980, 1986; Senowbari-Daryan and
Stanley, 1986; Senowbari-Daryan and Kuss, 1992).

The aims of this paper are to present new ichnospecies of crus-
tacean microcoprolites for the Berriasian and Valanginian of the
Neuquén Basin, as well as to discuss their possible biostratigraphic
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usefulness in the Jurassic—Cretaceous transition of the basin,
based on new material described here and previous studies
(Kietzmann and Palma, 2010; Kietzmann et al., 2010). Results could
be used for comparison with other localities worldwide so as to
provide biostratigraphic implications to the Jurassic—Cretaceous
transition of other sedimentary basins of South America, and can
contribute to establishing the distribution patterns of crustacean in
the Pacific margin of the continent.

2. Geological setting

The Neuquén Basin (Fig. 1) is a retro-arc basin developed in
Mesozoic times in the Pacific margin of South America (Legarreta
and Uliana, 1991). Their development was controlled by different
tectonic regimes (Mpodozis and Ramos, 1990; Legarreta and Uliana,
1991; Ramos and Folguera, 2005), which exerted a first-order control
on the sedimentary evolution. During the Late Jurassic and Early
Cretaceous a series of marine sequences were developed throughout
the basin, grouped under the Mendoza Group (Stipanicic, 1969) or
Lower Mendoza Mesosequence (Legarreta and Gulisano, 1989). In
the southern Mendoza area the Mendoza Group includes the early
Tithonian—early Valanginian Vaca Muerta Formation (Weaver, 1931
enmend. Leanza, 1973), the early Valanginian Chachao Formation
(Mombr et al., 1978), and the early Valanginian—early Barremian
Agrio Formation (Weaver, 1931) (Fig. 2).

This study analyses the deposits of the Vaca Muerta Formation
in the southern Mendoza region of the Neuquén Basin. The Vaca
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facies, although they also reach the middle ramp position
(Kietzmann et al., 2008; Kietzmann and Palma, 2009a).

3. Studied samples

ular to the stratification plane from different locations of the
southern Mendoza province (Fig. 1). Systematic determinations
were made with a Leica LMP petrographic microscope. The results
of this study are part of the microfacies analysis carried out at the
N Mendoza outcrops of the Vaca Muerta Formation in the Mendoza province,

e . which were supported on centimetre-scale stratigraphic columns.
prOVIHCC Facies were defined according to lithologic characteristics, texture,
........... sedimentary structures, geometry, contacts, fossil content, and
taphonomic features (e.g. Kietzmann et al.,, 2008; Kietzmann and
Palma, 2009a,b).

Microcoprolites from the Vaca Muerta Formation are found in
laminated packstones and wackestones, rich in ammonites,
bivalves and radiolarians. These facies are associated with black
shales, radiolarian and bioclastic mudstones/wackestones, and
storm induced calcareous turbidites (Kietzmann et al., 2008).
Microcoprolite preservation is generally poor and the best
specimens are found associated with low availability of mud,
where the canals can not be filled with micrite. For this reason, it
was revised the filling of the ammonite chambers, where the
preservation is better (Kietzmann et al., 2010) and stratigraphic
position can be established by ammonite zonation, using the
schemes of Riccardi et al. (2000) and Riccardi (2008). Selected
specimens are housed in the Collection of Palaeontology of the
University of Buenos Aires, under the registration numbers CPBA-
20675 to 20699.

* This study is based on more than 200 thin sections perpendic-
»

4. Systematic palaeontology

Fig. 1. Location map of the Neuquén Basin showing the studied localities. 1: Tres

Esquinas, 2: Salado River, 3: Loncoche creek, 4—5: Bardas Blancas, 6—7: Sierra Azul (by D.A. Kietzmann)

range (Rahue creek, Yeso creek), 8: Cara Cura range. Modified after Palma et al. (2008).

Ichnofamily FAVREINIDAE Vialov, 1978
Ichnogenus FAVREINA Bronnimann, 1955

Muerta Formation is characterized by rhythmic alternation of marls ; . . . .
Type ichnospecies: Favreina salevensis (Parejas, 1948)

and shales with bioclastic mudstones, wackestones, packstones and
floatstones (Kietzmann et al.,, 2008). These deposits constitute

a homoclinal ramp system dominated by basin and outer ramp Remarks: The ichnogenus Favreina is characterized by the

presence of rounded shaped canals, with a symmetry plane in cross
section. It contains 25 known ichnospecies from Triassic to
Miocene, but most of the known ichnospecies of Favreina are from
Jurassic and Cretaceous (Senowbari-Daryan and Kube, 2003;

Age Stratigraphy Sedimentary Senowbari-Daryan and Bernecker, 2005; Senowbari-Daryan et al.,
. Mendoza area environment 2007).
Barremian
b
§ outer to Il;‘gvrgina cf. salevensis (Parejas, 1948)
Hauterivian ol : inner mixed- 1g. 3a
2o Agrio Fm. carbonate
g g L ramp Material: About 30 specimens in thin sections CPBA-N° 20693
. FZS|C and CPBA-N° 20694, Salado River Section, Mendoza province,
Valanginian 2= g . :
AR Chachao Fm.|  inner ramp Argentina (Fig. 1)
& E i’ ] Description: In cross section the rod-like microcoprolite has
Baii = = ﬁjﬁ_ basin, outer a circular to triangular outline of about 500 um in diameter.
SR g B Vaca Muerta and middle Internally, the coprolite is penetrated by about 26 or 28 canals that
=} f N -
2 % Fm, ] carbonate show a circular to oval outline in cross section. These are arranged
Tithonian ) .| ramp bilaterally to the symmetry plane in two groups; each consisting of
= 1 folded row of 11 canals, straight close to the symmetry plane and
Tordillo F fluvial, eolian curved toward the periphery. A second row of 3 canals apparently
Kimmeridgian orditio m. lacustrine develops in the “central” zone of each group.
M ||||||“”|”||||||||“||||I|||””|||]]]IH]I[[]]IH|HHHH]H]]H]M Comparison: Favreina cf. salevensis is comparable with E sale-

vensis (Parejas, 1948) because of the number of canals and the
Fig. 2. Stratigraphic chart of the Mendoza Group in the Mendoza province. similar internal arrangement (Fig. 3b—c). According to Parejas
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Fig. 3. New crustacean microcoprolites from the Vaca Muerta Formation. (a) Favreina cf. salevensis (Parejas, 1948), CPBA-20696 (Spiticeras damesi Ammonite Zone, upper Ber-
riasian); (b) Palaxius rahuensis n. isp., CPBA-20675 (Lissonia riveroi Ammonite Zone, lower Valanginian); (c) P. malarguensis n. isp., CPBA-20696 (S. damesi Ammonite Zone, upper
Berriasian); (d) P. mendozaensis n. isp., CPBA-20699 (Argentiniceras noduliferum Ammonite Zone, middle Berriasian). Scale bar: 200 pm.

(1948) some extra canals can appear outside the arrangement.
However, the preservation state of the studied material does not
allow a better classification.

Age and stratigraphic distribution: Favreina cf. salevensis was
recognized at different levels corresponding to the Spiticeras damesi
Zone (upper Berriasian) and the Neocomites wichmani Zone (lower
Valanginian) in the Salado River and Tres Esquinas sections of the
Vaca Muerta Formation (Fig. 1). F. salevensis was originally reported
by Parejas (1948) from the Portlandian and Berriasian deposits of

Turkey, but it is known from numerous localities (Molinari
Paganelli et al., 1980)

Ichnogenus PALAXIUS Bronnimann and Norton, 1960
Type Ichnospecies: Palaxius habanensis Bronnimann and Norton,
1960

Remarks: The ichnogenus Palaxius is characterized by the presence
of crescent or hook-shaped longitudinal canals, with a symmetry
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plane in cross section (Bronnimann and Norton, 1960; Brénnimann,
1972). It contains 27 known ichnospecies from Late Carboniferous
to Miocene, besides the 3 new species described in this paper (see
Kietzmann et al., 2010).

Palaxius rahuensis Kietzmann n. isp.
Fig. 3b

Etymology: Named after its occurrence in the Rahue creek
section.

Holotype: The specimen shown in Fig. 3b, thin section CPBA-N°
20675.

Type level: At approximately 340 m from the base of the Vaca
Muerta Formation, Olcostephanus (Olcostephanus) atherstoni Zone
(lower Valanginian).

Locality: Rahue creek, Sierra Azul range, Mendoza province,
Argentina (Fig. 1).

Material: Five specimens in thin sections CPBA-N° 20675 and
CPBA-N° 20695.

Diagnosis: Species of the ichnogenus Palaxius with 2 internal
canals clustered around a symmetry plane. The canals exhibit
a sharp crescent morphology (hook-shaped) and are oriented with
their concave side facing the symmetry plane (Fig. 3).

Description: In cross section the rod-like microcoprolite has
a circular outline with ventral groove. Internally, the coprolite is
penetrated by 2 longitudinal canals that show a hook-shaped
outline in cross section. These are arranged bilaterally to the
symmetry plane (1:1) and their concave sides point towards the
centre of the coprolite. The internal arrangement is reconstructed
in Fig. 3.

Comparison: P. rahuensis Kietzmann n. isp. differs from compa-
rable ichnospecies (Palaxius darjaensis Silantiev in Senowbari-
Daryan and Silantiev, 1991, Palaxius groesseri Blau et al., 1993,
Palaxius montemeranoensis Blau and Griin, 1989, and Palaxius
rhomboideus Bronnimann et al., 1972) in the hook-shaped mor-
phology of the canals, which are oriented with their concave side
facing the symmetry plane. Canals in P. groesseri and P. rhomboideus
are oriented with the concave side facing the symmetry plane,
while in P. darjaensis and P. montemeranoensis the morphology of
the canals are crescent (Fig. 4). Its morphology is comparable with
that of Fundalutum sendjiensis Masse, 1979 (4 canals), but it is
probably that F sendjiensis should also be included as a Palaxius
species.

Age and stratigraphic distribution: The new species was recog-
nized in levels corresponding to the Lissonia riveroi Zone (lower-
most lower Valanginian) and Olcostephanus (Olcostephanus)
atherstoni Zone (uppermost lower Valanginian) in the Rahue creek
section of the Vaca Muerta Formation (Fig. 1).

Palaxius malarguensis Kietzmann n. isp.
Fig. 3c

Etymology: Named after its occurrence in the Malargiie area,
Mendoza province.

Holotype: The specimen presented in Fig. 3c, thin section CPBA-
N° 20696.

Type level: At approximately 280 m from the base of the Vaca
Muerta Formation, S. damesi Zone (upper Berriasian).

Locality: Salado River Section, Mendoza province, Argentina.

Diagnosis: Ichnospecies of the ichnogenus Palaxius with 10
internal canals clustered around a symmetry plane (2—3:3—2). The
“central” canals are oriented with the concave side to the symmetry
plane.

Material: Five specimens in thin sections CPBA-N° 20696 and
CPBA-N° 20697.
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Fig. 4. Schematic diagrams of the different ichnospecies of Palaxius compared in this
work (not to scale). A) Palaxius ichnospecies with two canals: 1, P. montemeranoensis
Blau and Griin, 1989; 2, P. groesseri Blau et al., 1993; 3, P. darjaensis Silantiev in
Senowbari-Daryan and Silantiev (1991); 4, P. rhomboideus Bronnimann et al., 1972; 5,
P. rahuensis n. isp. (this work). B) Palaxius ichnospecies with ten canals: 6, P. colombiensis
Blau et al, 1993; 7, P. decaochetarius Palik, 1965; 8, P. caracuraensis Kietzmann in
Kietzmann et al. (2010); 9, P. habanensis Bronnimann and Norton, 1960; 10, P. decem-
lunulatus (Parejas, 1948); 11, P. decemporatus Senowbari-Daryan, 1979; 12, P. malar-
giiensis n. isp. (this work). C) Palaxius ichnospecies with twelve canals: 13, P. veliensis
Senowbari-Daryan and Vartis-Matarangas, 1989; 14, P. mendozaensis n. isp. (this work).

Description: In cross section the rod-like microcoprolite has
a circular outline without ventral groove. The holotype has
a diameter of 500 pm in cross section. Internally, the coprolite is
penetrated by 10 longitudinal canals that show a hook-shaped
outline with rounded protuberant extremities in cross section.
These are arranged bilaterally to the symmetry plane (2—3:3—2).
Canals 1/1’ to 3/3’ and canal 5/5’ are oriented with their concave
sides facing the symmetry plane. Canal 4/4’ is oriented at 45°
respect to the symmetry plane.

Comparison: P. malarguensis Kietzmann n. isp. is the only Pal-
axius form with 10 canals with canal 5/5' oriented with their
concave sides facing the symmetry plane. It differs also from Pal-
axius decaochetarius Palik, 1965, P. habanensis Bronnimann and
Norton, 1960 and Palaxius caracuraensis Kietzmann (in Kietzmann
et al., 2010) in the hook shaped morphology of the canals. In Pal-
axius decemporatus (Senowbari-Daryan, 1979) all canals are
oriented with their convex sides facing the symmetry plane; Pal-
axius decemlunulatus (Parejas, 1948) differs in the orientation of
canal 4/4’, which is oriented 30° respect to the symmetry plane,
and canal 5/5’, which is oriented with their convex sides facing the
symmetry plane at 160°. Finally, Palaxius colombiensis Blau et al.,
1993 differs in the orientation of canals 1/1’ and 5/5’, which face
with their convex sides the symmetry plane (Fig. 4).

Age and stratigraphic distribution: The new ichnospecies was
recognized in levels corresponding to the S. damesi Zone (upper
Berriasian) in the Salado River and Yeso creek sections of the Vaca
Muerta Formation (Fig. 1).

Palaxius mendozaensis Kietzmann n. isp.
Fig. 3d

Etymology: Named after its occurrence in the Mendoza province
of Argentina.
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Holotype: The specimen presented in Fig. 3d, thin section
CPBA-N° 20698.

Type level: At approximately 230 m from the base of the Vaca
Muerta Formation, Argentiniceras noduliferum Zone (middle
Berriasian).

Locality: La Tosca creek, Cara Cura Range, Mendoza province,
Argentina (Fig. 1).

Diagnosis: Species of the ichnogenus Palaxius with 12 internal
canals clustered around a symmetry plane (2—4:4—2), with the
concave side of the “central” canals facing the symmetry plane
(Figs. 3 and 4).

Material: Four specimens in thin sections CPBA-N° 20698 and
CPBA-N° 20699.

Description: Cylindrical coprolite with circular outline in cross
section and without ventral groove. The holotype has a diameter of
1500 pm in cross section. Internally, the coprolite is penetrated by
12 longitudinal hook-shaped canals arranged bilaterally to the
symmetry plane (2—4:4—2). Each group of canals consists of two
“external” canals (canals 2/2’ to 3/3’) and four “central” canals (1/1/,
4/4',5/5 and 6/6'). The canals are strong crescent shaped with their
concave sides facing the symmetry plane, and show rounded
protuberances in their extremities. Canals 1/1’ to 4/4’ are oriented
at 45° respect to the symmetry plane. Canals 5/5' and 6/6’ are
oriented at 90° respect to the symmetry plane.

Comparisons: P. mendozaensis Kietzmann n. isp. differs from
Palaxius veliensis Senowbari-Daryan and Vartis-Martarangas (with
12 canals) in the internal arrangement (3—3:3—3) and in the
orientation of all canals respect to the symmetry plane (Fig. 4).

Age and stratigraphic distribution: The new ichnospecies was
recognized in levels corresponding to the A. noduliferum Zone
(middle Berriasian), in La Tosca creek section (Cara Cura Range) and

Tres Esquinas section (Atuel depocentre) of the Vaca Muerta
Formation (Fig. 1).

5. Discussion

In the Tithonian—Valanginian interval of the Neuquén Basin
Kietzmann et al. (2010) observed two informal assemblages of
crustacean microcoprolites (MA-1 and MA-3, Fig. 5): one from the
middle Tithonian—lower Berriasian, with P. caracuraensis Kietz-
mann, P. decaochetarius Palik and Palaxius isp. B, and the other from
the lower Valanginian, with Palaxius isp. A and B, Palaxius azulensis
Kietzmann, Helicerina isp. B and Helicerina? isp. A aff. Helicerina
siciliana Senowbari-Daryan, Schafer and Catalano. The new mate-
rial described in this paper allows the characterization of the
middle and upper Berriasian interval (A. noduliferum and S. damesi
ammonite zones), which comprise P. mendozaensis Kietzmann n.
isp., P. malarguensis Kietzmann n. isp., Favreina cf. salevensis (Par-
ejas), and Helicerina? isp. A aff. H. siciliana Senowbari-Daryan,
Schéfer, and Catalano (MA-2, Fig. 5).

Crustacean microcoprolites described in this paper are new
ichnotaxa, and therefore their comparison with other records
worldwide has not been possible. Helicerina ichnospecies were
unknown in Upper Jurassic and Lower Cretaceous, while only three
Palaxius ichnospecies are known from Tithonian—Valanginian in
other regions: Palaxius biserialis (Kristan-Tollmann), P. deca-
ochetarius Palik, and Palaxius tetraochetarius Palik. Nevertheless,
five Favreina ichnospecies have been described for this interval: F
salevensis (Parejas), Favreina guinchoensis Bronnimann, Favreina
murciensis Cuvillier, Bassoulet and Fourcade, Favreina prusensis
(Parejas), and Favreina tabasensis Bronnimann (see Molinari
Paganelli et al., 1980; Senowbari-Daryan and Kuss, 1992).

Ammonites Zones
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Fig. 5. Microcoprolites distribution in the Tithonian—Valanginian interval of the Neuquén Basin. Ammonite Zones according to Riccardi et al. (2000) and Riccardi (2008), modified

after Kietzmann et al. (2010).
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Among the crustacean microcoprolites described in South
America are those from the Upper Triassic of Peru, including Pal-
axius salataensis Bronnimann, Caron and Zaninetti, Parafavreina
thoronetensis Bronnimann, Caron and Zaninetti, and Parafavreina
huaricolcanensis Senowbari-Daryan and Stanley (Senowbari-
Daryan and Stanley, 1986), from the Lower Jurassic of Peru, with
P. thoronetensis and Favreina peruviensis Blau, Rosas and Senff (Blau
et al, 1994), from the Upper Triassic of Colombia, including
P. groesseri Blau, Griin and Senff, P. colombiensis Blau, Griin and
Senff, P. salataensis Bronnimann, Caron and Zaninetti, Payandea
shastaensis (Kristan-Tollmann), P. thoronetensis, Thoronetia quinaria
Bréonnimann, Caron and Zaninetti, Favreina martellensis Brénni-
mann and Zaninetti, from the Upper Cretaceous of Colombia, con-
taining Palaxius caucaensis Blau, Moreno and Sneff (Blau et al,,
1995), from the Upper Cretaceous of Venezuela, with Favreina isp.
(De Romero and Galea-Alvarez, 1995), and from the Upper Jurassic
of Chile that contain Favreina multicanalis Forster and Hillebrandt
(Forster and Hillebrandt, 1984).

The stratigraphic distribution of the different crustacean micro-
coprolites ichnospecies in the studied interval of the Neuquén Basin
suggests some biostratigraphic implications (Fig. 5). Nonetheless,
we must take into account the fact that different factors may have
influenced the content of the microcoprolite assemblages, such as
diagenesis and facial restriction of the producer species.

As proposed by Blau et al. (1993), crustacean microcoprolites
could be considered as stratigraphic correlation fossils, since the
larvae of the crustaceans can easily migrate through the oceans.
The occurrence of morphologically similar microcoprolite taxa in
the Late Triassic of Europe, Asia, North America and South America
demonstrates an exceptional worldwide biogeographic distribu-
tion of decapod crustaceans over the Tethyan and Panthalassan
Oceans (Blau et al., 1993; Senowbari-Daryan et al., 2010).

It is also important to point out that crustacean microcoprolites
could be useful in local and regional studies (Senowbari-Daryan
and Kuss, 1992; Blau et al., 1993; Schweigert et al., 1997). In fact,
studies conducted by Senowbari-Daryan (1979) and Senowbari-
Daryan and Stanley (1986) have also demonstrated the value of
crustacean microcoprolites for the stratigraphic subdivision of
Triassic limestones-dominated shelves of Austria and Peru. Similar
results were obtained by Senowbari-Daryan and Kuss (1992) for
Albian and Turonian limestones of Egypt and Jordan, using different
ichnospecies of the genera Palaxius and Favreina.

An interesting difference that allows to distinguish the assem-
blage MA-1 from the assemblage MA-2 is the change in the internal
pattern of the Palaxius ichnospecies. In the “Tithonian” MA-1 the
concave sides of the central canals are pointing outwards of
the coprolite, while in the “Berriasian” MA-2 they are pointing
inside the coprolite. Almost certainly, this difference is due to the
presence of different crustacean species for each time interval.
Nonetheless, the different ichnospecies of each assemblage could
represent different ontogenetic stages of the same crustacean
species (see Schweigert et al., 1997). Although this feature should
be tested, it could be a good indicator of the Tithonian—Berriasian
transition.

The control of the diagenetic processes on the microcoprolites
preservation is easily observable (Kietzmann and Palma, 2010), but
it is extremely difficult to determine if diagenesis affect the specific
content of the assemblages. Neomorphism is an early diagenetic
process which implies the loss of the internal structure of micro-
coprolites. However, this process usually affects the entire muddy
deposit so it cannot be considered a determining factor controlling
the composition of an assemblage. The only possibility in which
neomorphism might influence the composition of the micro-
coprolite assemblage would be if diverse species were composed of
different carbonate mud mineralogy (calcite or aragonite).

Microcoprolites are found in thin sections of laminated and
HCS-packstones and wackestones, mostly transported during
storms (Kietzmann and Palma, 2010). Transport could have affected
the associations by grain size selection due to differential hydraulic
behaviour of the different ichnospecies (Pryor, 1975). An additional
problem is the mud filling of the internal canals, which could affect
more frequently those specimens with larger canals or those where
the capillary pressure is higher.

The effect of facial control on MA can be recognized in micro-
coprolites distribution illustrated in Fig. 5, where a correlation
between the shallowing trend and the increasing diversity of
crustacean microcoprolites is clearly evident. Palaxius ichnospecies
seem to dominate the deeper facies, while Favreina and Helicerina
ichnospecies seem to dominate the shallower facies of the
carbonate ramp. This problem could be tested in other South
American marine basins with more significant facial variations,
which is not the case of the Late Jurassic—Early Cretaceous
carbonate ramp deposits of the Neuquén Basin.

In summary, the biostratigraphic usefulness of microcoprolite
assemblages should be carefully considered, since diagenesis,
sedimentary process and facial changes may control the assem-
blage content. Consequently, its real biostratigraphic value could be
only demonstrated by analyzing different sedimentary successions
of South America.

6. Conclusions

In this paper three new ichnotaxa of crustacean microcoprolites
from the Neuquén Basin are described: P. rahuensis Kietzmann
n. isp., P. mendozaensis Kietzmann n. isp. and P. malarguensis
Kietzmann n. isp. It is also described for the first time a Favreina
ichnospecies classified as Favreina cf. salevensis (Parejas). Excluding
the Valanginian ichnospecies (P. rahuensis Kietzmann n. isp.), the
Berriasian interval of the Vaca Muerta Formation is characterized
by the described crustacean microcoprolites.

The Jurassic—Cretaceous transition in the Vaca Muerta Forma-
tion could be characterized by a change in the internal pattern of
the Palaxius ichnospecies. However, the biostratigraphic utility of
microcoprolite should be carefully considered, because associations
may be controlled by diagenesis, sedimentary process and facial
changes.

Acknowledgements

This research has been done in the framework of the UBACYT
X-476 (Universidad de Buenos Aires) and PIP 5142 (CONICET)
projects. We are indebted to Alberto Riccardi (Universidad Nacional
de La Plata y Museo, Argentina) for the ammonite determination
and to Melina Santomauro for improving the original manuscript.
Likewise the authors wish to thank Juan Carlos Poblete and the
authority of Recursos Naturales de la Provincia de Mendoza-Dele-
gacion Malargiie for the assistance during the field work.

References

Blau, ]., Griin, B., 1989. Palaxius montemeranoensis n. sp., ein Anomuren-Koprolith
aus roten Kalken der “Serie Toscana” (Lias, Italien). Neues Jahrbuch fiir Geologie
und Paldontologie, Monatshefte 8, 467—473.

Blau, J., Griin, B., Senff, M., 1993. Crustaceen-Koprolithen aus der Trias der west-
lichen Tethys (Lienzer Dolomiten, Osterreich; Pragser Dolomiten, Italien) und
vom Gondwana-Westrand (oberes Magdalenatal, Kolumbien, Siidamerika).
Paldontologische Zeitschrift 67, 193—214.

Blau, J., Rosas, S., Senff, M., 1994. Favreina peruviensis n. sp., ein Crustaceen-
Mikrokoprolith aus dem Lias von Peru. Paldontologische Zeitschrift 68,
521-527.

Blau, J., Moreno, M., Senff, M., 1995. Palaxius caucaensis n. sp., a crustacean micro-
coprolite from the basal Nogales Formation (Campanian to Maastrichtian) of
Colombia. Micropaleontology 41, 85—88.



64 D.A. Kietzmann, RM. Palma / Journal of South American Earth Sciences 30 (2010) 58—64

Bronnimann, P., 1955. Microfossils incertae sedis from the upper Jurassic and lower
Cretaceous of Cuba. Micropaleontology 1, 28—51.

Bronnimann, P,, 1972. Remarks on the classification of fossil Anomuran coprolites.
Paldontologische Zeitschrift 46, 99—103.

Bronnimann, P., Norton, P, 1960. On the classification of fossil fecal pellets and
description of new forms from Cuba, Guatemala and Libya. Eclogae Geologicae
Helvetiae 53, 832—842.

Bronnimann, P, Zaninetti, L., Baud, A., 1972. New thalassinid anomuran (Crustacea,
Decapoda) coprolites from the Prealpes medianes rigides of Switzerland
and France (Chablais). Mitteilungen der Gesellschaft der Geologie- und
Bergbaustudenten in Osterreich 21, 885—904.

De Romero, L., Galea-Alvarez, F.A., 1995. Campanian Bolivinoides and microfacies
from the La Luna Formation, Venezuela. Marine Micropaleontology 26,
385—404.

Fliigel, E., 2004. Microfacies of Carbonate Rocks. Analysis, Interpretation and
Application. Springer-Verlag, Berlin-Heidelberg, 976 pp.

Forster, R., Hillebrandt, A.V., 1984. Das Kimmeridge des Profeta-Jura in Nordchile
mit einer Mecochirus-Favreina-Vergesellschaftung (Crustacea, Decapoda Ich-
nogenus). Mitteilungen der Bayerischen Staatssammlung fiir Geologie und
Paldontologie 24, 67—84.

Kietzmann, D.A., Palma, R.M.,, 2009a. Tafofacies y biofacies de Formacién Vaca
Muerta en el sector surmendocino de la Cuenca Neuquina: implicancias
paleoecolégicas, sedimentoldgicas y estratigraficas. Ameghiniana 46, 321—343.

Kietzmann, D.A., Palma, R.M., 2009b. Microcrinoideos saccocémidos en el Titho-
niano de la Cuenca Neuquina ;Una presencia inesperada fuera de la regién del
Tethys? Ameghiniana 46, 695—700.

Kietzmann, D.A., Palma, R.M.,, 2010. Primer registro de microcoprolitos de crusta-
ceos de la Cuenca Neuquina, Formacién Vaca Muerta, Mendoza. Ameghiniana
47 (2), 257—-261.

Kietzmann, D.A., Palma, R.M., Bressan, G.S., 2008. Facies y microfacies de la rampa
tithoniana-berriasiana de la Cuenca Neuquina (Formacién Vaca Muerta) en la
seccién del Arroyo Loncoche—Malargiie, provincia de Mendoza. Revista de la
Asociacion Geoldgica Argentina 63, 696—713.

Kietzmann, D.A., Blau, J., Fernindez, D.E., Palma, R.M., 2010. Crustacean micro-
coprolites from the upper Jurassic—Lower Cretaceous of the Neuquén basin,
Argentina: systematic and biostratigraphic implications. Acta Palaeontologica
Polonica 55, 277—284.

Leanza, AF, 1973. Estudio sobre los cambios faciales de los estratos limitrofes
Jurasico-Cretacicos entre Loncopué y Picun Leufd, Provincia del Neuquén,
Reptblica Argentina. Revista de la Asociacién Geolégica Argentina 28,
97-132.

Legarreta, L., Gulisano, C.A., 1989. Andlisis estratigrafico secuencial de la Cuenca
Neuquina (Tridsico superior—Terciario inferior, Argentina). In: Chebli, G.,
Spalletti, L.A. (Eds.), Cuencas Sedimentarias Argentina. Serie Correlacién Geo-
l6gica, vol. 6. Universidad Nacional de Tucuman, Tucuman, pp. 221-243.

Legarreta, L., Uliana, M.A,, 1991. Jurassic—Cretaceous marine oscillations and
geometry of back-arc basin fill, central Argentine Andes. International Associ-
ation of Sedimentology, Special Publication 12, 429—450.

Masse, J.P., 1979. Calcareous algae and microcoprolites of the albian platform
carbonates of the Congo Margin. Bulletin des Centres de Recherches Explora-
tion-Production 19, 301—318.

Molinari Paganelli, V., Pichezzi, R., Tilia Zuccari, A., 1980. I coprolithi di crostacei.
Rassegna bibliografica e annotazioni tassonomiche. Parte 1: Genere Favreina.
Bollettino del Servizio geologico d’Italia 100, 409—454. for 1979.

Molinari Paganelli, V., Pichezzi, R., Tilia Zuccari, A., 1986. I coprolithi di crostacei.
Rassegna bibliografica e annotazioni tassonomiche. Parte 2: generi Helicerina,
Palaxius, Parafavreina e Thoronetia. Bollettino del Servizio geologico d’Italia 104,
309—344. for 1983.

Mombrd, C.A., Uliana, M.A., Bercowski, F., 1978. Estratigrafia y sedimentologia de las
acumulaciones biocarbonaticas del Cretdcico Inferior surmendocino. 7° Con-
greso Geolégico Argentino 1, Buenos Aires, pp. 685—700.

Mpodozis, C., Ramos, V.A., 1990. The Andes of Chile and Argentina. In: Ericksen, G.E.,
Cafias Pinochet, M.T., Reinemud, J.A. (Eds.), Geology of the Andes and Its
Relation to Hydrocarbon and Mineral Resources. Circumpacific Council for
Energy and Mineral Resources. Earth Sciences Series, vol. 11, pp. 59—90.

Parejas, E., 1948. Sur quelques coprolithes de Crustacés. Archives des Sciences 1,
512-520.

Palik, P, 1965. Remains of crustacean excrement from the lower Cretaceous of
Hungary. Micropaleontology 11, 98—104.

Palma, R.M.,, Bressan, G.S., Kietzmann, D.A., 2008. Diagenesis of bioclastic oyster
deposits from the lower Cretaceous (Chachao Formation), Neuquén Basin,
Mendoza Province. Carbonates and Evaporites 23, 39—49.

Powell, R.R., 1974. The functional morphology of the fore-guts of the thalassinid
crustaceans, Callianassa californiensis and Upogebia pugettensis, vol. 102.
University of California publications in Zoology. 1—47.

Pryor, W.A., 1975. Biogenic Sedimentation and Alteration of Argillaceous Sediments
in Shallow marine Environments. Bulletin Geological Society of America 86,
1244-1254.

Ramos, V.A., Folguera, A. 2005. Tectonic evolution of the Andes of Neuquén:
constraints derived from the magmatic arc and Foreland deformation. In:
Veiga, G.D., Spalletti, LA., Howell, ].A., Schwarz, E. (Eds.), The Neuquén Basin,
Argentina: a Case Study in Sequence Stratigraphy and Basin Dynamics.
Geological Society of London, Special Publications, vol. 252, pp. 15—35.

Riccardi, A.C., 2008. El Jurasico de Argentina y sus Amonites. Revista de la Asocia-
cién Geoldgica Argentina 63, 625—643.

Riccardi, A.C., Leanza, H.A., Damborenea, S., Manceiiido, M., Ballent, S., Zeiss, A.,
2000. Marine Mesozoic biostratigraphy of the Neuquén Basin. Zeitschrift fiir
Angewandte Geologie Hannover, 31° Internacional Geological Congress, SH 1,
103—-108.

Scoffin, T.P., 1987. An Introduction to Carbonate Sediments and Rocks. Blackie & Son,
274 pp.

Schweigert, G., Seegis, D.B,, Fels, A., Leinfelder, RR., 1997. New internally structured
decapod microcoprolites from Germany (Upper Triassic/Lower Miocene), southern
Spain (Lower/Middle Jurassic) and Portugal (Upper Jurassic); taxonomy, palae-
oecology and evolutionary implications. Paldontologische Zeitschrift 71, 51—69.

Senowbari-Daryan, B., 1979. Anumuren-Koprolithen aus der Obertrias der Oster-
horngruppe (Hintersee/Salzburg, Osterreich). Annalen Naturhistorie Museum
aus Wien 82, 99—107.

Senowbari-Daryan, B., Bernecker, M., 2005. Crustacean coprolites of the late Triassic
Tethys: biogeography from the Mediterranian to the middle East. Journal of
Alpine Geology 47, 137—144.

Senowbari-Daryan, B., Kube, B., 2003. The ichnogenus Palaxius (crustacean copro-
lite) and description of P. hydranensis n. sp. from the Upper Triassic (Norian part
of “Pantokrator”—limestone) of Hydra/Greece. Paldontologische Zeitschrift 77,
115—122.

Senowbari-Daryan, B., Kuss, J., 1992. Anomuren-Koprolithen aus der Kreide von
Agypten. Mitteilungen des Geologisch-Paldontologischen Instituts der Uni-
versitit Hamburg 73, 129—-157.

Senowbari-Daryan, B., Silantiev, V.V., 1991. New crustacean coprolites from the
Upper Paleocene of North Caucasus. Mitteilungen der Gesellschaft der Geo-
logie- und Bergbaustudenten in Osterreich 37, 75—82.

Senowbari-Daryan, B., Stanley, G.D., 1986. Thalassinid anomuran microcoprolites
from Upper Triassic carbonate rocks of Central Peru. Lethaia 19, 343—354.
Senowbari-Daryan, B., Vartis-Matarangas, M., 1989. Palaxius velienensis n. sp., a new
crustacean microcoprolite from the Upper Triassic of Greece. Mitteilungen der
Bayerischen Staatssammlung fiir Paldontologie und Historische Geologie 29,

133—-139.

Senowbari-Daryan, B., Chablais, J., Martini, R., 2010. New crustacean microcoprolites
of the Upper Triassic limestones of the Sambosan Accretionary Complex, Japan.
Journal of Paleontology 84, 98—108.

Senowbari-Daryan, B., Gaillard, C., Peckmann, J., 2007. Crustacean microcoprolites
from Jurassic (Oxfordian) hydrocarbon-seep deposits of Beauvoisin, south-
eastern France. Facies 53, 229—-238.

Stipanicic, P.N., 1969. El avance en los conocimientos del Jurdsico argentino a partir
del esquema de Groeber. Revista de la Asociacién Geolbgica Argentina 24,
367—-388.

Vialov, 0.S., 1978. Favreinidae (coprolites of Crustacea) from Turonian of the Lower
Amudaria. Paleontologiceskij sbornik 15, 58—67.

Weaver, C., 1931. Paleontology of the Jurassic and Cretaceous of West Central
Argentine, vol. 1. Memoir University of Washington, Seattle, pp. 1-469.



	New crustacean microcoprolites from the Lower Cretaceous (middle Berriasian–lower Valanginian) of the Neuquén Basin, Southe ...
	Introduction
	Geological setting
	Studied samples
	Systematic palaeontology
	Discussion
	Conclusions
	Acknowledgements
	References


