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Abstract. A small collection of ammonites from the outcrops of the Los Catutos Member (Vaca Muerta Formation) in
Cuchillo Cura indicates a stratigraphic position in the upper Internispinosum Zone. This ammonite assemblage is
composed of Cieneguiticeras aff. falculatum (Steuer), Lingulaticeras sp. A, Haploceratoidea indet.
(Lamellaptychus), Choicensisphinctes sp. A, Zapalia triplex (Zeiss & Leanza), Catutosphinctes cf. inflatus (Leanza),
Catutosphinctes sp. A, Parodontoceras cf. calistoides (Behrendsen), Aspidoceras euomphalum (Steuer),
Toulisphinctes cf. rafaeli (Oppel), and Windhauseniceras internispinsoum (Krantz).

The record of C. aff. falculatum in the studied outcrop extends the stratigraphic range of the genus, which thus
spans from the lowermost Tithonian Picunleufuense Zone up to the upper Internispinosum Zone. P. cf. calistoides is
the oldest known record for the genus Parodontoceras.

Keywords: Ammonoidea = Argentina = Neuquén Basin = Vaca Muerta Formation = Los Catutos Member =
Internispinosum Zone.

Resumen. Amonites tithonianos (Zona Internispinosum) del Cordon de Cuchillo Cura, Cuenca Neuquina,
Argentina. En la localidad Cuchillo Cura se obtuvo una pequeiia coleccion de amonites del Miembro Los Catutos
(Formacion Vaca Muerta) la cual indica una edad correspondiente a la parte alta de la Zona Internispinosum. Este
conjunto de amonites estd compuesto por las siguiente especies: Cieneguiticeras aff. falculatum (Steuer),
Lingulaticeras sp. A, Haploceratoidea indet. (Lamellaptychus), Choicensisphinctes sp. A, Zapalia triplex (Zeiss &
Leanza), Catutosphinctes cf. inflatus (Leanza), Catutosphinctes sp. A, Parodontoceras cf. calistoides (Behrendsen),
Aspidoceras euomphalum (Steuer), Toulisphinctes cf. rafaeli (Oppel), and Windhauseniceras internispinsoum
(Krantz).

El registro de C. aff. falculatum en el afloramiento estudiado amplia el rango estratigrafico del género, el cual se
extenderia desde la Zona Picunleufuense (Tithoniano inferior basal) hasta la parte alta de la Zona Internispinosum. P.
cf. calistoides es el registro mas antiguo del género Parodontoceras en la Cuenca Neuquina.

Palabras clave: Ammonoidea = Argentina = Cuenca Neuquina = Formacion Vaca Muerta = Miembro Los Catutos =
Zona Internispinosum.
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INTRODUCTION

South of 38°S of the eastern sector of the Neuquén Basin
(Fig. 1A) the Vaca Muerta Formation shows three well-
differentiated sections, which have been formally named,
from below, as Portada Covunco, Los Catutos and Pichi
Moncol members (Parent et al. 2013). The Los Catutos Mb
consists mainly of hard whitish marls (see details in Leanza
& Zeiss 1990 and Parent et al. 2013: 6) which make it
usually impossible to extract ammonites in a productive
way. This condition is typical all throughout the outcrops of
the member, from the southern locality Cerro Lotena up to
north of Mallin Quemado. Under these circumstances any
occasion to gather ammonites from the weathered surfaces
in different localities becomes of great value. Of course
collections from isolated stratigraphic horizons need to be
positioned stratigraphically considering other more
complete successions studied under close stratigraphic
control.

A small section of about 5-6 m in thickness of whitish
marls of the Tithonian Los Catutos Mb is exposed crossing
the route 40, 46 km northwest from Zapala City, between
Mallin Quemado and Portada Covunco, in the W-E oriented
high named Cordon de Cuchillo Curé (Fig. 1B-C). In this

Parent, Garrido, Scherzinger & Schweigert - Tithonian ammonites from Cuchillo Cura

area the deposits of the Lotena and La Manga formations
(Callovian-Oxfordian) are superimposed tectonically on
the Vaca Muerta Fm which is poorly exposed, covered by
modern sediments. Outcrop levels of the Los Catutos Mb
represent some part of the Internispinosum Zone which is
isolated since the under- and overlying beds are not
exposed. From this locally isolated stratigraphic biohorizon
a small sample of ammonites was collected which includes
some interesting forms.

The purpose of this note is to describe these ammonites
and to discuss their position within the Internispinosum
Zone. All collected ammonites are stored at the Museo
Provincial de Ciencias Naturales "Prof. Dr. Juan A.
Olsacher" (MOZ-PI), Zapala, Neuquén Province,
Argentina.

SYSTEMATIC PALAEONTOLOGY

Order Ammonitida Fischer, 1882
Suborder Ammonitina Fischer, 1882
Superfamily Haploceratoidea Zittel, 1884
Family Oppeliidae Douvillé, 1890
Subfamily Taramelliceratinae Spath, 1925
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Figure 1. A: Neuquén Basin (gray area) with indication of the studied locality and others mentioned in the text. B: Neuquén Province with
indication of the study area, north of the Huincul high. C: Geologic map of the study area. The asterisk marks the sampling point in the outcrop of
the Los Catutos Member of the Vaca Muerta Formation.
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Genus Cieneguiticeras Parent, Myczinski, Scherzinger
& Schweigert, 2010
Type species: Haploceras falculatum Steuer, 1897; by
original designation.

Cieneguiticeras aff. falculatum (Steuer, 1897)
Fig. 2A

Description. Adult macroconch with incomplete
bodychamber, maximum diameter 45 mm. Involute from
the inner whorls, high-whorled, last whorl of phragmocone
smooth. The bodychamber begins at about 31 mm in
diameter. It is ornamented with wide lunuloid primary ribs
on the upper part of the flank, and in the uppermost flank
there are well-formed short intercalar ribs between the
primaries.

Remarks. This species is very similar to C. falculatum but
differs by its more involute conch, the occurrence of short
intercalary ribs on the uppermost flank, and by a younger
stratigraphic position. The present species could be related
with a small specimen from the upper Proximus Zone of
Arroyo Cieneguita (Parent et al. 2010: fig. 5F) which has a
sculpture consisting of short and wide primary ribs on the
upper flank; however this latter specimen is smaller,
showing an earlier ontogenetic stage, so for any closer
comparison more material is necessary. In the uppermost
Proximus Zone or lowermost Internispinosum Zone of
Cerro Lotena an adult macroconch of C. falculatum was
collected which is indistinguishable from the morphotype
of the Zitteli to Proximus zones (Parent et al. 2010, 2015),
with only well-developed lunuloid ribs on the flank. The
incomplete macroconch from the base of the
Internispinosum Zone of Pampa Tril described as
Cieneguiticeras n. sp. A in Parent et al. (2015: fig. 85K)
differs by showing a densely ribbed outermost whorl with
falcoid primary ribs separated by several finer intercalaries
at comparable diameter. These differences suggest that the
sculpture of the specimens studied herein appears not earlier
than in the lower Internispinosum Zone.

Genus Lingulaticeras Ziegler, 1958
Type species: Ammonites nudatus Oppel, 1863; by
original designation

Remarks. This genus is a receptacle of microconchs whose
macroconchs are currently assigned to Taramelliceras Del
Campana, 1905, Neochetoceras Spath, 1925, and
Metahaploceras Spath, 1925 (see Schweigert 1998).

Lingulaticeras sp. A
Fig. 2B

Description. A single poorly preserved microconch
specimen with remains of the test on part of the
bodychamber. The maximum diameter is 53 mm. It is an
involute, compressed oxyconic conch with narrow
umbilicus and slightly convex flanks. The bodychamber
begins at about 35 mm with progressive uncoiling; it is half-
whorl long up to the peristome. The sculpture consists of
weak irregular falculate ribs with short, stronger prosocline
ribs on the uppermost part of the flank. There is a mid-
ventral groove developed from at least the last half-whorl of
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Figure 2. A: Cieneguiticeras aff. falculatum (Steuer, 1897), adult
macroconch (MOZ-PI-11860) with incomplete bodychamber. B:
Lingulaticeras sp. A, almost complete adult microconch (MOZ-PI-
11863). — All from Cuchillo Cura, Los Catutos Mb, Vaca Muerta Fm,
Internispinosum Zone. All natural size. Asterisk indicates the last
septum.

the phragmocone. The peristome, although poorly
preserved shows an acute rostrum and lappets.

Remarks. The falculate ribbing with strong crests on the
uppermost flank differentiates the present specimen from
the microconchs of Cieneguiticeras and Pasottia Parent,
Schweigert, Scherzinger & Enay, 2008 (type species:
Pasottia andina) which show a distinctive mid-ventral
groove with lingulate structures on otherwise practically
smooth flanks. There is nothing described from the
Neuquén Basin which can be closely compared with this
form. Metahaploceras aff. acallopistum (Fontannes, 1879)
in Parent et al. (2015: fig. 84A-B) as represented in the
Zitteli [incl. Mendozanus] Zone of Pampa Tril is somewhat
similar for the upper flank sculpture. However, these
specimens are macroconchs with stonger ribbing covering
the flanks and they are stratigraphically older; its
corresponding microconch is not yet known.

Superfamily Perisphinctoidea Steinmann, 1890
Family Ataxioceratidae Buckman, 1921
Subfamily Zapaliinae Parent, Schweigert, Scherzinger
& Garrido, 2017a

Genus Zapalia Leanza & Zeiss, 1990
Type species: Zapalia fascipartita Leanza & Zeiss, 1990;
by original designation
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Figure 3. A: Zapalia triplex Zeiss & Leanza, 2010, adult macroconch (field photograph) with incomplete bodychamber. B: Parodontoceras cf.
calistoides (Behrendsen, 1891), apparently adult specimen (MOZ-PI-11859). — All from Cuchillo Cura, Los Catutos Mb, Vaca Muerta Fm,

Internispinosum Zone. All natural size. Asterisk indicates the last septum.

Zapalia triplex Zeiss & Leanza, 2010
Fig. 3A

Description. Adult macroconchs; evolute with primary ribs
rather well-spaced, divided from the mid-flank into two or
three secondaries (first half of bodychamber). Some
primaries are bifurcated shortly above the umbilical
shoulder. The bodychamber begins at 140 to 160 mm in
diameter in different specimens, and the maximum size
observed is 195 mm (not at peristome).

Remarks. Z. fascipartita differs from Z. triplex by being

more involute and with stronger primary ribs, which divide
into several secondaries. Intraspecific variation in a range
from evolute serpenticonic conchs with bifurcated ribs
towards involute suboxyconic ones with short primary ribs
divided in many secondaries is a common pattern in the
Ataxioceratidae and well-developed in Zapaliinae (Parent
et al. 2017a). This implies that the several co-ocurring
morphospecies of Zapalia described by Zeiss & Leanza
(2010) from a single outcrop could likely be just
macroconchiate variants of a single species. The
microconch would consist of the morphospecies grouped in
the genus Parazapalia Zeiss & Leanza, 2010, whose
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Figure 4. A: Windhauseniceras internispinosum (Krantz, 1926), complete adult macroconch (field photograph). B: Catutosphinctes cf. inflatus
(Leanza, 1945), microconch? (field photograph). C: Catutosphinctes sp. A, complete adult microconch (MOZ-PI-11858); C,: enlarged view (x2)
of the lappet. — All from Cuchillo Curda, Los Catutos Mb, Vaca Muerta Fm, Internispinosum Zone. All natural size except C, (x2). Asterisk

indicates the last septum.

phragmocones are identical to the inner whorls of Zapalia.

Subfamily Torquatisphinctinae Tavera, 1985

Genus Catutosphinctes Leanza & Zeiss, 1992
Type species: Catutosphinctes rafaeli Leanza & Zeiss,
1992; by original designation

Catutosphinctes cf. inflatus (Leanza, 1945)
Fig. 4B

Description and remarks. The sole specimen seems to be a
microconch. This serpenticonic ammonite is assigned to
Catutosphinctes due to its simple ribbing style with acute
primaries widely splayed into two secondaries with some
simple intercalatory ribs. It could be assigned to C. inflatus
as matching the specimens from the Alternans Zone of
Arroyo Cieneguita (Parentetal. 2011: fig. 21). However, the
present specimen is poorly preserved and occurs in a deeper
stratigraphic position, by which it could be an extreme
morphotype of the Internispinosum Zone already
resembling typical specimens of C. inflatus. In this sense it

is also somewhat similar to the Internispinosum Zone
microconchiate Catutosphinctes colubrinoides
(Burckhardt, 1903) recently revised in Parent et al. (2011)
and the lectotype of which was refigured and further
discussed in Garrido etal. (2018).

Catutosphinctes sp. A
Fig. 4C

Description and remarks. A small adult microconch
(maximum diameter about 37 mm) with the bodychamber
beginning at a diameter of about 22 mm; preserved with
lappets. It is rather involute for the genus, finely ribbed with
bifurcating ribs. Lappets are short, preceeded by a well-
markedrib (Fig. 4C,).

The well-preserved lappets of this small microconch are
typical of the genus. However, the species of the
Catutosphinctes lineage are broadly variable in rib-density,
even from the inner and/or middle whorls by which our
scarce material available cannot be safely compared with
any of the known species. C. rafaeli tends to be somewhat
more coarsely ribbed in the inner whorls in respect of the
present material.
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Family Neocomitidae Salfeld, 1921
Subfamily Berriasellinae Spath, 1922

Genus Parodontoceras Spath, 1923
Type species: Hoplites calistoides Behrendsen, 1891; by
original designation

Parodontoceras cf. calistoides (Behrendsen, 1891)
Fig. 3B

Description. Innermost whorls serpenticonic up to some 5
mm in diameter, weakly ribbed. Outer whorls, up to a
preserved maximum diameter of 24 mm, platyconic,
involute, and narrow umbilicate with high section. Ribbing
dense, flexuous; primaries borning on the umbilical wall
and bifurcating into two secondaries narrowly splayed from
mid-flank; some primaries remain undivided. The last
whorl shows a well-defined uncoiling.

Remarks. The uncoiling of the last whorl indicates this
specimen is adult; however, there are no indications of its
sexual dimorphic status. The venter is not preserved. The
inner whorls of P, calistoides are almost identical but finer
ribbed (Parent et al. 2015). Many morphospecies of
Berriasella are similar to the present specimen, but all of
them show a higher bifurcation point, are more evolute, and
do not occur earlier than in the latest Tithonian.

This occurrence of Parodontoceras in the
Internispinosum Zone is very interesting since this genus
has been hitherto recorded only from the Alternans Zone,
ranging up to the Koeneni Zone (Leanza 1945, Parent et al.
2011,2015, Garridoetal. 2018: 19).

Family Himalayitidae Spath, 1925

Genus Windhauseniceras Leanza, 1945
Type species: Perisphinctes internispinosus Krantz, 1926;
by monotypy

Windhauseniceras internispinosum (Krantz, 1926)
Fig. 4A

Remarks. Typical macroconchs close to the lectotype
(Krantz 1926: pl. 14: 1-2; Parent 2003: fig. 1) occur in
relative abundance. Crushed specimens of this species are
hardly distinguishable from similarly preserved specimens
of Zapalia, as in the present case. They can be differentiated
mainly by the swellings of the points of furcation of the
primary ribs in the phragmocone of W. internispinosum
which can be observed close to the umbilical seam. In
contrast Zapalia exhibits the division of the ribs close to the
umbilicus, especially on the outer whorls.

THE AMMONITE FAUNA AND THE AGE OF THE
OUTCROP

The full list of ammonites and ancillary elements recorded
from the studied outcrop is as follows:

- Cieneguiticeras aff. falculatum: two macroconchs
- Lingulaticeras sp. A: one microconch

Zone Horizon
Alternans
ol T TEPEpRRR R By ————
<
- studied
g Internispinosum | catutosensis fauna
T "quinchoai" |
= | - —
- internispinosum o |
|_

Proximus

Figure 5. Chronostratigraphic range in which the level of the studied
fauna from Cuchillo Cura is included. Chronostratigraphy after
Leanza (1981) and Parentetal. (2015).

- Haploceratoidea indet. (Lamellaptychus)

- Choicensisphinctes sp.: abundant small specimens
(mainly phragmocones), finely ribbed from the inner
whorls; observed in the field

- Zapalia triplex: abundant as medium-sized macroconchs
observed in the field

- Catutosphinctes sp. A: two microconchs

- Catutosphinctes cf. inflatus: a single microconch

- Parodontoceras cf. calistoides: a single specimen

- Aspidoceras euomphalum: several specimens observed in
the field

- Toulisphinctes cf. rafaeli: two large fragmentary
specimens observed in the field

- Windhauseniceras internispinosum: abundant
macroconchs observed in the field

- Gastropods: Tornatellaea mendozana Griindel etal., 2007,
few specimens observed in the field

- Lucinid bivalves, abundant, observed in the field

The present fauna includes only ammonoid taxa well-
known from the Internispinosum Zone. The oppeliids were
not previously known, but they do not have much time-
correlation potential. Z. triplex has been described
exclusively from the upper Internispinosum Zone (Leanza
& Zeiss 1990, 1992, Zeiss & Leanza 2010). W.
internispinosum is known to be rather confined to its
eponymous zone (Leanza 1981, Parent et al. 2007); the
present specimens are well distinguishable from the
stratigraphically earliest representatives of this species
(Parent et al. 2015, 2017b: figs. 9B-C, 10, 12); they closely
resemble those of the upper part of the Internispinosum
Zone above the internispinosum alpha and "quinchoai"
biohorizons (Parent et al. 2015, Garrido et al. 2018). The
specimens (microconchs?) of C. cf. inflatus match well with
the morphotype figured by Parent et al. (2013: fig. 13C-D)
as C. cf. rafaeli from the upper part of the Internispinosum
Zone in Portada Covunco section, which is close to the
studied locality (see Fig. 1A). The specimen of
Catutosphinctes sp. A is not very informative since it is a
small microconch. The microconchs of the successive
transients of Catutosphinctes show morphotypes which are
hardly distinguishable, especially when the material is
scarce.

It may be concluded that the studied fauna belongs to a
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level of the upper part of the Internispinosum Zone that is
positioned above the internispinosum alpha Hz. (Fig. 5),
correlatable with the (upper?) Ponti Zone (see Parent et al.
2015). The possibility that the studied horizon could belong
to the Alternans Zone due to the occurrence of P. cf.
calistoides is not considered here, because the remaining
ammonites of the assemblage are more numerous and all of
them are well-known to occur in the Internispinosum Zone.
It is therefore much more probable that the present
specimen of P. cf. calistoides represents an early occurrence
of this genus in the Internispinosum Zone, hence expanding
its stratigraphic range.

CONCLUSIONS

The outcrop of the Los Catutos Mb (Vaca Muerta Fm) in
Cordon Cuchillo Cura is Internispinosum Zone in age as
indicated by its ammonite fauna.

The record of C. aff. falculatum from Cordon Cuchillo
Cura is the youngest one known for the genus
Cienguiticeras, whose range then extends from the
lowermost Tithonian Picunleufuense Zone up to the upper
Internispinosum Zone.

The record of P. cf. calistoides is the oldest one known
for the genus Parodontoceras, thus its range would be from
the upper Internispinosum Zone up to Koeneni Zone.
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