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Gastropods are represented in the Early Jurassic of Argentina by Vetigastropoda, Caenogastropoda and Opisthobranchia.
The present paper describes nine new vetigastropod species from the Early Jurassic marine deposits of the Neuquén Basin:
Proconulus? argentinus sp. nov., Chartronella atuelensis sp. nov., Striatoconulus? axialis sp. nov., Guidonia disciformis
sp. nov., Ambercyclus andinus sp. nov., Ambercyclus chilcaensis sp. nov., Discohelix sanicoensis sp. nov., Cryptaenia
sudamericana sp. nov. and Cryptaenia globosa sp. nov. Another three vetigastropods are reported for the first time in this
region — Chartronella gradata Ferrari, Ataphrus mulanguiniensis Ferrari and Colpomphalus? aff. musacchioi Ferrari —
extending their palaeobiogeographical distributions in the Andean region of Argentina. Lithotrochus humboldtii (von
Buch), Lithotrochus rothi Damborenea & Ferrari, and an undetermined ataphrid species were also retrieved from marine
beds of the Neuquén Basin. A quantitative palacobiogeographical analysis was performed integrating available data on the
entire marine vetigastropod species thus far recorded from Argentina. The primary results of the analysis show two clearly
discernible palacobiogeographical units in the Andean region of Argentina. The local vetigastropod species from the
Neuquén and Chubut basins may be interpreted considering palacogeographical control as a determinant in the distribution
of these taxa, including the separate evolution of the Neuquén basin until the late Pliensbachian. However, a shallow
marine connection between the Neuquén and Chubut basins along the Palaeo-Pacific seaway during the late

Pliensbachian—early Toarcian may explain faunal exchange between both basins at that time.

http://zoobank.org/urn:lsid:zoobank.org:pub: EBB37780-8571-4B02-9424-A32E1C2A9AC9

Keywords: Vetigastropoda; systematics; palacobiogeography; Early Jurassic; Argentina

Introduction

Knowledge of Argentinian Early Jurassic marine gastro-
pods from the Chubut Basin has been reviewed recently
by Ferrari (2009, 2011, 2012, 2013, 2014) and Ferrari
et al. (2014). Those contributions provide an updated sys-
tematic database to interpret the gastropod faunas in this
region, recording at least 13 gastropod families from the
Early Jurassic (late Pliensbachian—early Toarcian) marine
deposits of the Mulanguineu and Osta Arena formations in
Chubut Province, which are represented by 20 genera, two
subgenera and 33 species. Most of these genera represent
first records for the Argentinian Jurassic. Early Jurassic
gastropods from the Neuquén Basin are still poorly
known, despite being widely distributed and locally
diverse (for syntheses, see Ferrari 2009; Riccardi et al.
2011). Their potential use in palacobiogeography awaits
systematic revisions. Only the most abundant or most con-
spicuous species have been described thus far, but the
existing fauna is far more diverse. For instance,

Damborenea et al. (1975) and Volkheimer et al. (1978)
gave preliminary reports of gastropod species in late
Pliensbachian deposits at Piedra Pintada in southern San
Juan Province. Ferrari et al. (in press) recently reported
members of Trochotomidae Cox, for the first time in the
Neuquén Basin during the Early Jurassic, outlining palae-
obiogeographical implications of these records for the
southern hemisphere at that time.

The summarized information obtained from these
recent studies indicates that gastropod species are repre-
sented in the Early Jurassic of Argentina by three major
taxa: Vetigastropoda, Caenogastropoda and Opisthobran-
chia. The present paper is focused on the vetigastropod
faunas, pending further research on the caenogastropods
and opisthobranchs. Its aim is to improve and update sys-
tematic knowledge of Argentinian Jurassic marine veti-
gastropods from the Neuquén Basin, and to reassess the
Jurassic gastropod collections currently existing in Argen-
tina, supplying new evidence on Early Jurassic marine
gastropods in South America. Fifteen vetigastropod
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species are described here from the Neuquén Basin,
among which nine are new to science. A quantitative
palacobiogeographical analysis using PAST statistical
software (Hammer et al. 2001) is performed integrating
the available systematic data of the entire fauna of marine
vetigastropod species known from the Early Jurassic of
Argentina. This approach provides a first quantitative
palacobiogeographical scheme for the southern hemi-
sphere based on Mesozoic vetigastropod faunas.

Geological setting

The Neuquén Basin (Fig. 1), which extends between 34° S
and 41° S, is a Mesozoic back-arc basin on the western
convergent margin of the South American plate
(Legarreta & Gulisano 1989), generated by extension
linked to the fragmentation of Gondwanaland and the
opening of the South Atlantic Ocean (Uliana & Biddle
1988). Between 34° S and 37° S, it was restricted to a nar-
row north—south strip, but it broadened eastwards south
of 37° S to form the wide Neuquén embayment. The basin
became filled with more than 6000 m of marine and conti-
nental sedimentary and extrusive rocks of Late Triassic to
Eocene age (Legarreta & Gulisano 1989; Gulisano &
Gutiérrez Pleimling 1995). It originated from a series of
unconnected, asymmetrical, north—south-oriented half
grabens (Tankard et al. 1995), which controlled the subsi-
dence and sedimentation during a first rifting phase in the
Middle Triassic—Sinemurian (Ramos 1992), when non-
marine and mainly non-fossiliferous siliciclastic deposits
and volcanic rocks filled the half grabens at the basin mar-
gins (Legarreta & Gulisano 1989). From Rhaetian times
the basin centre became rapidly filled by nearshore sand-
stones and offshore shales, partly due to a Sinemur-
ian—Toarcian regional sag phase (Vergani et al. 1995)
which caused the half grabens to coalesce in the Pliensba-
chian (Legarreta & Gulisano 1989) when transgression
increased. Features, areal distribution, and age of the basal
sag deposits depended on basement topography, con-
trolled by the main faults and horsts, which also locally
conditioned the beginning of the transgression and the
partial synchronism between terrestrial and marine units
of Late Triassic—Early Jurassic age (Gulisano 1981;
Gulisano & Gutiérrez Pleimling 1995).

Many localities in the Neuquén Basin contain Early
Jurassic gastropods, including those discussed below. In
southern San Juan Province, Pliensbachian—Toarcian
sediments, originally described by Volkheimer et al.
(1978) as the Los Patos Formation (see Damborenca
1987), yield vetigastropod species at the Rio de Los Patos
Sur locality (Fig. 1, locality A). In Mendoza Province,
Hettangian—Toarcian sediments, referable to the Puesto
Araya Formation, of the Atuel—western Malargiie depo-
centre contain vetigastropods at Arroyo Las Chilcas

(Fig. 1, locality B), Arroyo Malo (Fig. 1, locality C), Que-
brada de los Caballos (Fig. 1, locality D), Arroyo La
Bajada (Fig. 1, locality E), Cerro Puchenque (Fig. 1, local-
ity F), and Cerro Tricolor (Fig. 1, locality G). Vetigastro-
pods were found in Pliensbachian—Toarcian deposits in
the Cuyo Group beds of the Piedra Pintada Formation,
within the Neuquén embayment in southern Neuquén
Province, at Arroyo Lonqueo (Fig. 1, locality H), Estancia
Santa Isabel (Fig. 1, locality I), Carran Cura (Fig. 1, local-
ity J), Cerro Roth (Fig. 1, locality K) and Sanicé (Fig. 1,
locality L).

Early Jurassic sediments in Chubut Province are distrib-
uted along a NW—SE belt of outcrops between 42°30" S
and 44°30’ S, and 69°30" W and 71° W (Riccardi 1983;
Giacosa & Marquez 2000). In the south-western region of
Chubut Province, Early Jurassic marine deposits crop out
in the Ferraroti and Nueva Lubecka areas where they
are known as the Mulanguinieu Formation (Fernandez Gar-
rasino 1977). The most extensive deposits of this unit out-
crop on the western slope of Salar de Ferraroti and Lomas
Occidentales near the Rio Genoa valley. The single veti-
gastropod species described here from Chubut Province
comes from Lomas Occidentales (Fig. 1, locality M) east
and west of the old telegraph station of Nueva Lubecka.

Material and methods

The vetigastropod material here described was collected
by S. Damborenea, M. Mancenido, Javier Echevarria
(Museo de Ciencias Naturales de La Plata), S. Lanés (Uni-
versidad de Buenos Aires) and by M. Ferrari (Museo Pale-
ontoldgico Egidio Feruglio) during several fieldtrips in the
Neuquén Basin. Stratigraphical sections for localities
yielding gastropods in the Neuquén Basin were described
by Damborenea (1987), and in the Chubut Basin by Fer-
rari (2013). All of the specimens were found in the Early
Jurassic (Hettangian/Kamerkarites bayoensis faunule to
early Toarcian/Peronoceras pacificum Zone beds) accord-
ing to the current ammonite biozonation (Riccardi 2008a,
b; Riccardi ef al. 2011).

The Argentinian vetigastropod material is stored in the
Museo de Ciencias Naturales de La Plata (MLP) collec-
tion and in the Museo Paleontolégico Carmen Funes,
Plaza Huincul (MCF-PIPH). The specimens were pre-
pared by technical staff (Santiago Bessone, Leandro Can-
essa and Norberto Pfeiffer) at MEF laboratory, and latex
casts were obtained from specimens preserved as external
moulds. The material was coated with ammonium chlo-
ride to enhance sculpture details for photography. Photo-
graphs were taken using a digital camera with a binocular
lens at MPEF, and using scanning electronic microscopy
(SEM) at ALUAR (Pto. Madryn). Quantitative palaeobio-
geographical analysis was performed using a statistical
software (PAST; Hammer et al. 2001).
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Figure 1. A, map of the Andean region of South America showing the palacobiogeographical distribution of vetigastropod species dur-
ing the Early Jurassic. B, location map of the main localities with vetigastropod species described in the text. Abbreviations: A, Rio de
los Patos Sur; B, Arroyo Las Chilcas; C, Arroyo Malo; D, Quebrada de los Caballos; E, Arroyo La Bajada; F, Cerro Puchenque; G, Cerro
Tricolor; H, Arroyo Lonqueo; I, Estancia Santa Isabel; J, Carran Cura; K, Cerro Roth; L, Safiicd; M, Lomas Occidentales.
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Institutional abbreviations

MLP: Museo de Ciencias Naturales de La Plata, Buenos
Aires, Argentina; MPEF: Museo Paleontolégico Egidio
Feruglio, Trelew, Chubut, Argentina; MCF-PIPH:
Museo Paleontoldogico Carmen Funes, Plaza Huincul,
Neuquén, Argentina; MB.Ga: Museum fiir Naturkunde
Humboldt-Universitat zu Berlin, ALUAR: Aluminio
Argentino. Pto. Madryn, Chubut, Argentina.

Systematic palaeontology

Order Vetigastropoda Salvini-Plawen, 1980
Superfamily Trochoidea Rafinesque, 1815
Family Trochidae Rafinesque, 1815
Genus Lithotrochus Conrad, 1855

Type species. Turritella andii d’Orbigny, 1842 (= Pleu-
rotomaria humboldtii von Buch, 1839).

Occurrence. Early Jurassic (early Sinemurian—late
Pliensbachian); Peru, Chile and Argentina.

Remarks. The genus Lithotrochus is endemic to South
America and has been recently recorded in the Argenti-
nian Jurassic by Damborenea & Ferrari (2008) and Ferrari
(2013). The Lithotrochus material reported here provides
new evidence of the genus in the Early Jurassic of the
Neuquén Basin.

Lithotrochus humboldtii (von Buch, 1839)

(Fig. 2A—W)
1839 Pleurotomaria humboldtii von Buch: 9, pl. 2,
fig. 26.
non 1942 Lithotrochus humboldti (von Buch); Wahnish:
60, pl. 2, fig. 4.

2008 Lithotrochus humboldtii (von Buch); Dambore-
nea & Ferrari: 202, fig. 4.1—-4.21, 7.1 [with com-
plete synonymy].

2013 Lithotrochus humboldtii (Von Buch); Ferrari:
581, fig. 2A.

Material. MCF-PIPH 549-51, 562, 616—8, 683, 685,
686, 689, 691, 695—7, 699—701. MLP 3898, 3900, 3901,
9539, 12156, 12158, 18207, 18494, 18495-501,
18502—5, 20922, 27868, 27911. Well-preserved and
replaced teleoconchs; two internal moulds.

Occurrence. El Pedrero and Arroyo Las Chilcas, Sine-
murian, Puesto Araya Formation, Mendoza Province.
Cerro Roth and Cerro del Vasco, Pliensbachian, Piedra
Pintada Formation, Neuquén Province. Arroyo Pescado
and Lomas Occidentale, Pliensbachian, Lepa and Mulan-
guneu formations, Chubut Province, Argentina.

Description. Dextral, anomphalous, high conical shell,
with trochiform shape on juvenile whorls to cyrtoconoid
shape on mature whorls. The teleoconch comprises up to
6 whorls, with a mean height of 34 mm and a mean width
of 36.5 mm. Adult specimens have an apical angle of
85—95°, whereas in juvenile specimens the apex is of
109—115°. A peripheral carina and imbricate whorls are
developed on adult growth stages. The shell surface is
ornamented by regularly spaced spiral cords intercepted
by fine prosocline growth lines. The base is slightly con-
vex with well-developed spiral ribs and weak prosocline
growth lines. The aperture is quadrangular and holostoma-
tous, with the peristome discontinuous and not thickened.
A smooth and more or less thin callus covers the columel-
lar lip.

Dimensions. See Table 1.

Remarks. According to the emended diagnosis proposed
by Damborenea & Ferrari (2008, p. 201), the material
here described certainly belongs to Lithotrochus humbold-
tii (von Buch). This is the first record of the species in the
Early Jurassic marine sequences of Neuquén Province.
Most specimens were found in very well-preserved condi-
tion, enabling morphological characterization of the spe-
cies to be improved. For comparisons with other similar
species, see Damborenea & Ferrari (2008, p. 204).

Table 1. Dimensions (mm) of Lithotrochus humboldtii (von
Buch).

Specimen Height Width Apical angle
MCF-PIPH 701 16.2 18.4 *
MCF-PIPH 700 332 35.2 *
MCF-PIPH 699 37.6 43.6 *
MCF-PIPH 697 31.9 36.4 *
MCF-PIPH 696/b 40.5 40.2 109° j
MCF-PIPH 696/a 29.2 339 86°
MCF-PIPH 695 46.8 433 87°
MCF-PIPH 691 17.2 24 *
MCF-PIPH 689 449 42 95°
MCF-PIPH 686 38 494 *
MCF-PIPH 685 534 554 *
MCF-PIPH 683 30.2 37.6 *
MCF-PIPH 618 21.7 30.4 115°]
MCF-PIPH 617 40.98 41.2 *
MCF-PIPH 616 353 37 *
MCEF-PIPH 562 47.7 43 *
MCF-PIPH 551/b 22.7 24.5 *
MCF-PIPH 551/a 20.2 24.8 *
MCF-PIPH 550 43.6 39 85°
MCF-PIPH 549/b 22.8 26 *
MCF-PIPH 549/a 349 40 *

*Missing data. Abbreviation: j, juvenile.
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Figure 2. A—W, Lithotrochus humboldtii (von Buch, 1839); A, B, MCF-PIPH 550; A, lateral view; B, lateral and apical views; C—E,
V, W, MCF-PIPH 695; C, D, lateral views; E, V, lateral and apertural views; W, basal and apertural views; F, G, MCF-PIPH 696a, lat-
eral views; H—K, MCF-PIPH 618; H, J, lateral views; I, apical view; K, ornament detail; L—O, MCF-PIPH 683; L, M, lateral and aper-
tural views; N, apical view; O, basal and apertural views; P—R, MCF-PIPH 686; P, Q, lateral and apical views; R, basal and apertural
views; S—U, MCF-PIPH 689; S, T, lateral and apertural views; U, basal and apertural views. X, Y, Lithotrochus rothi Damborenea &
Ferrari, 2008, MCF-PIPH 706; X, apical view; Y, lateral view. Z—F’, Proconulus? argentinus sp. nov., MCF-PIPH 694, holotype; Z,
apical view; A’—D', F/, lateral and apical views; E’, basal and apertural views.



Downloaded by [200.41.229.220] at 07:26 26 October 2015

924 S. M. Ferrari

Lithotrochus rothi Damborenea & Ferrari, 2008
(Fig. 2X,Y)

72001 Lithotrochus andinus (Moricke); Griindel: 48, pl. 2,
figs 4, 5.
2008 Lithotrochus rothi Damborenea & Ferrari: 206,
fig. 6.1—-6.4,7.2.
72013 Lithotrochus cf. rothi Damborenea & Ferrari;
Ferrari: 581, fig. 2B.

Material. MCF-PIPH 706, 5 fragmentary and replaced
teleoconchs (additional material to that previously
described by Damborenea & Ferrari 2008).

Occurrence. Cerro Roth, Pliensbachian, Piedra Pintada
Formation, Neuquén Province, Argentina.

Description. Dextral, anomphalous shell, trochiform in
juvenile stages to slightly cytoconoid in mature whorls.
The protoconch is not preserved. The teleoconch consists
of 3—4 fragmentary whorls with a mean height of 23 mm
and a mean width of 26.7 mm; the apex forms an angle of
104°. The shell lack spiral cords on the whorl surface and
only bears fine prosocline growth lines. Weak spiral rib-
lets are present on the base.

Dimensions. MCF-PIPH 706/a: height = 42.4 mm,;
width = 43 mm; apical angle = 104°. MCF-PIPH 706/b:
height = 20.2 mm; width = 21.6 mm. MCF-PIPH 706/c:
height = 13.9 mm; width = 20 mm. MCF-PIPH 706/d:
height = 15.4 mm; width = 22.5 mm.

Remarks. Damborenea & Ferrari (2008) pointed out that
Lithotrochus rothi differs from L. humboldtii in lacking
spiral ornament on the outer whorl surface and in having
fine prosocline growth lines; however, the two species are
very similar in general shell morphology and apertural
details (see species diagnosis in Damborenea & Ferrari
2008, p. 2006).

Family Proconulidae Cox, 1960a
Subfamily Proconulinae Cox, 1960a
Genus Proconulus Cossmann, 1918

Type species. Trochus guillieni Cossmann, 1885, Middle
Jurassic (Bathonian) of France.

Occurrence. Early Jurassic—Late Cretaceous;

cosmopolitan.

Remarks. Griindel (2000) proposed a new diagnosis for
Proconulus and the family Proconulidae based on the con-
ical shell shape, mostly with straight or concave flanks,
weakly convex to flat base, teleoconch whorls with spiral
and axial ribs, and columella with a broad callus and a
half-moon-shaped deepening on it. Monari et al. (1996)
revised the systematic position of the genus and consid-
ered that species of Proconulus share a conical shell

shape, with a high spire and convex base, and a columellar
structure with a groove bordered by a sharp outer ridge.

Monari et al. (1996) and Damborenea & Ferrari (2008)
suggested that these features relate Proconulus with the
extant Calliostomatidae. Here, I adopt the classification of
Griindel (2000) and Monari et al. (1996) but propose
using open nomenclature for the questionably assigned
Argentinian species as it shows a simple callus and a
smooth columellar lip.

Proconulus? argentinus sp. nov.
(Fig. 2Z—F)

Diagnosis. Conical, trochiform, anomphalous shell;
externally smooth or with fine spiral lines on the outer
face; apical angle of 94°; periphery angular and convex;
sutures fine and impressed; aperture quadrangular; colu-
mellar lip forming a simple callus.

Derivation of name. Refers to the first, uncertain occur-
rence of the genus in the Jurassic of Argentina.

Material. Holotype, MCF-PIPH 694, a well-preserved,
replaced teleoconch.

Occurrence. Cerro Roth, Pliensbachian, Piedra Pintada
Formation, Neuquén Province, Argentina.

Description. Dextral, conical, trochiform, medium sized
and high-spired shell. The protoconch is not preserved. The
teleoconch comprises 6 slightly convex to flattened whorls,
with a height of 41 mm and a width of 38.8 mm. The apex
forms an angle of 94°. Sutures are clearly delimited, fine
and impressed. The shell is smooth, although very weak
and fine spiral lines appear on the spire. The periphery of
the shell is angular and convex. The base is flattened with-
out an open umbilicus. The aperture is subquadrangular
with the columellar lip thickened as a simple callus.

Remarks. The analysed material shows some typical
characters of Proconulus, but it also resembles Anticonu-
lus Cossmann, 1918 in general shell morphology and
ornament pattern. Anticonulus differs from Proconulus in
having an open umbilicus and a simple inner lip. The rea-
son for keeping the single specimen here described within
the genus Proconulus is based on the absence of umbili-
cus, with the columellar lip thickened as a callus. How-
ever, it is placed doubtfully in Proconulus due to the
lacking of a columellar structure with a groove bordered
by a sharp outer ridge, which is a diagnostic feature of
Proconulus. Most probably the single specimen here ana-
lysed belongs to a new trochid genus but the material is
too sparse to propose a new genus.

Proconulus? argentinus sp. nov. is the first (albeit
uncertain) record of the genus in the Early Jurassic of
Argentina, extending its palacobiogeographical distribu-
tion into the marine Jurassic of South America.
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Proconulus? epuloides Szabd, 2009 (p. 70, fig. 67A—D)
(Szab6é 1981, p. 56, pl. 1, figs 2, 3), ascribed by
Monari et al. (2008) to the subgenus Muricotrochus (Lae-
viconulus), from the Early Jurassic (late Sinemurian) of
Hungary differs from P.? argentinus sp. nov. in being
higher and with a slightly cyrtoconoid spire, and in having
prosocline growth lines on the shell surface and opistho-
cyrt growth lines on the base. In the Argentinian species
the growth lines are not visible. Proconulus? scherinus
(Gemmellaro, 1874) (see Szabd 2009, p. 69, fig. 67E—H;
1981, p. 56, pl. 1, figs, 4, 5), from the Early Jurassic (Sine-
murian—Pliensbachian) of Hungary, differs from P.?
argentinus sp. nov. in having a more acute apex, and a
better developed collabral ornament with visible proso-
cline growth lines on the shell surface and opisthocyrt
growth lines on base.

The type species of Proconulus, Trochus guillieni Coss-
mann, 1885 (see Cossmann 1918, p. 276, pl. 9, fig. 30)
from the Middle Jurassic (Bathonian) of France, differs
from Proconulus? argentinus sp. nov. in having a nar-
rower apical angle of 40—60° and spiral ornament on the
shell surface. Proconulus rimosus Szabd, 1981 (p. 57, pl.
1, figs 9—13), from the Middle Jurassic (Bajocian) of
Hungary, differs from the species described here in having
a slightly developed, narrow step-like sutural ramp on the
juvenile whorls, a strong spiral keel above the suture, lon-
gitudinal cords on the adult shell surface and a more con-
vex base. Proconulus epuliformis Szabd, 1981 (p. 56, pl.
1, figs 6—8), from the Middle Jurassic (Bajocian) of Hun-
gary, has a greater number of teleoconch whorls and
stronger spiral and collabral elements. Proconulus con-
vexoconcavus Grundel, 2000 (p. 220, pl. 4, figs 11—14),
from the Middle Jurassic of Germany, differs from P.?
argentinus sp. nov. in having the flanks of the teleoconch
whorls in the apical part convex and in the abapical part
concave, 12 spiral cords on mature whorls, and many
axial ribs in the apical part of whorls. Proconulus coelo-
tropis (Schmidt, 1905) and Proconulus viadrinus
(Schmidt, 1905) (see Griindel & Kaim 2006, pp. 128, 129,
figs 6, 7), both from the Late Jurassic (Oxfordian) of
Poland, differs from P.? argentinus sp. nov. in having
more developed spiral cords on the shell surface.

Family Ataphridae Cossmann, 1915
Subfamily Ataphrinae Cossmann, 1915
Tribe Costataphrini Griindel, 2008
Genus Chartronella Cossmann, 1902

Type species. Chartronella digoniata Cossmann in Char-
tron & Cossmann, 1902, Early Jurassic (Hettangian) of
France.

Occurrence. Triassic—Jurassic; Europe, Africa, Peru and
Argentina.

Remarks. Argentinian Chartronella were included by
Ferrari (2011) in the tribe Colloniini Cossmann, consider-
ing that they are very similar to the extant Cantrainea (see
also Kaim et al. 2009). However, the genus is here trans-
ferred to the tribe Costataphrini following the classification
of Griindel (2008). The single report of Chartronella in the
marine Jurassic of Argentina was supplied by Ferrari
(2011, 2014), from late Pliensbachian—early Toarcian
deposits of Chubut Province. The occurrence of the genus
in coeval marine sediments of the Piedra Pintada Forma-
tion extends the palaeogeographical distribution of Char-
tronella, and also of the family Ataphridae, in Argentina.

Chartronella gradata Ferrari, 2014
(Fig. 3A-T)

p. 1975 Bathrotomaria sp. Damborenea et al.: Cuadro I,
S1.
2014 Chartronella gradata Ferrari: 6, fig. 3i—s.

Emended diagnosis. Dextral, definitely gradate shell;
cyrtoconoidal juvenile shell combined with slightly coelo-
conoidal later whorls; spire angle of 67—93°; first teleo-
conch whorl planispiral, convex and smooth; adult
teleoconch with 5—6 angular whorls; outer face flat to
concave with prosocline growth lines and edged by two
strong spiral keels, the adapical one peripheral and corre-
sponding to the angulation of the whorl, and the abapical
one bordering the base; fine prosocline growth lines also
on the ramp of whorls; base holostomatous and circular;
aperture with a crescent-shaped columellar lip.

Material. MLP 12176a/b, 12177, 12179, 12180, 34559,
34460a/b, 34561; MCF-PIPH 545, 548, 552, 558, 560,
565, 682, 687, 690, 704. Well-preserved and replaced
teleoconchs.

Occurrence. Cerro Roth and Carrdn Cura, Pliensba-
chian, Piedra Pintada Formation, Neuquén Province;
Lomas Occidentales, late Pliensbachain—early Toarcian,
Mulanguineu Formation, Chubut Province, Argentina.

Description. Dextral, anomphalous, gradate, conical and
moderately high-spired, cyrtoconoidal juvenile shell with
slightly coeloconoidal later whorls. The spire forms an
angle of about 68—93°. First teleoconch whorl is fragmen-
tary, consisting of one planispiral convex whorl. Adult tel-
eoconch comprises 5—6 angular whorls with a mean
height of 29.3 mm and mean width of 28.3 mm; the upper
portion of the whorls forms a ramp which gives the
periphery of the shell an angular outline. The periphery
bears a strong keel. The outer face is flat to slightly con-
cave and bordered by two spiral keels; the uppermost is
peripheral and coincides with the angulation, and the
abapical one is weaker and borders the suture. Fine and
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5 mm

5 mm

5 mm

4 mm

Figure 3. A—T, Chartronella gradata Ferrari, 2014; A—E, MCF-PIPH 552; A—C, lateral and apertural views; D, apical view; E, basal
and apertural views; F, MCF-PIPH 690, lateral view; G—J, MLP 12179; G—1, lateral views; J, apertural views; K—O, MLP 12176a;
K, L, N, lateral views; M, O, apical views; P—S, MLP 12176b; P—R, lateral and apertural views; S, basal and apertural views; T, MLP
12177, lateral view. U—=Y, Chartronella atuelensis sp. nov., MLP 34562, holotype; U, V, lateral views; W, X, lateral and apertural
views; Y, basal and apertural views. Z—FE', Ataphrus mulanguiniensis Ferrari, 2011, MLP 34564a/b; Z—C’', MLP 34564/a; Z, A’, apical
and lateral views; B', lateral and apertural view; C’, basal and apertural view; D’,E’, MLP 34564/b, lateral and apertural views. F/,
Ataphridae? indet., MLP 15832, lateral view.
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Table 2. Dimensions (mm) of Chartronella gradata Ferrari,
2014.

Specimen Height Width Apical angle
MLP 12179 28.7 25.8 93¢
MLP 12176/b 28.2 23.5 *
MLP 12176/a 37.8 31.2 68°
MLP 34561 16 16.9 *
MLP 34460/a 33.5 32.6 *
MLP 34559 23.6 27.2 *
MCF-PIPH 690/b 23.9 28 *
MCF-PIPH 690/a 28.9 28 *
MCF-PIPH 687/c 27.2 27.4 *
MCF-PIPH 687/b 31.1 30.1 *
MCF-PIPH 687/a 28.5 27.9 *
MCF-PIPH 565 31.9 31 *
MCF-PIPH 560 * * *
MCF-PIPH 558/a 23.2 29 *
MCF-PIPH 552 39.7 329 78°
MCF-PIPH 548/b 34.5 34.7 *
MCF-PIPH 548/a 40 33.6 *
MCF-PIPH 545/b 222 27.4 *
MCF-PIPH 545/a 27.4 21.9 *
*Missing data.

prosocline growth lines are weakly developed on the ramp
and clearly developed on the outer face. The base is flat to
slightly convex, ornamented by marked prosocline growth
lines. The aperture is holostomatous and circular, with the
peristome discontinuous and indented by the peripheral
spiral keel; columellar lip thickened forming a crescent-
shaped callus.

Dimensions. See Table 2.

Remarks. The material shows the typical characters of
the genus Chartronella, including a strongly gradate shell
outline, two spiral keels, and a crescent-shaped columellar
lip (see diagnosis in Griindel 2008). Moreover, identifica-
tion as Chartronella gradata is suggested by the following
features: cyrtoconoidal juvenile shell combined with coe-
loconoidal later whorls; teleoconch with about five
whorls; prosocline growth lines developed on the shell
surface; flat to slightly convex base; and circular and holo-
stomatous aperture with the outer lip forming an obtuse
angle with the columellar lip.

Chartronella gradata was recently reported from Early
Jurassic marine beds (late Pliensbachian—early Toarcian)
of the Mulanguineu Formation in Chubut Province (Fer-
rari 2014). The record of this species in coeval marine
sediments of the Piedra Pintada Formation of Neuquén
Province extends the palacogeographical distribution of
the genus (and family). The well-preserved specimens
also allow emendment of the species diagnosis. For com-
parisons of Chartronella gradata with other similar

species from Argentina, western Tethys and the Peruvian
region, see Ferrari (2014, p. 6).

Chartronella atuelensis sp. nov.
(Fig. 3U-Y)

Diagnosis. Turbiniform, gradate, relatively low-spired
shell; sutural band narrow and oblique; ramp wide and
strongly oblique; outer face straight and vertical; sutures
impressed; last whorl expanded and convex; teleoconch
smooth with two peripheral spiral keels; base ornamented
by 2—3 regularly spaced spiral cords; aperture subcircu-
lar, with strongly crescent-shaped columellar lip.

Derivation of name. In reference to the type locality,
Rio Atuel, Mendoza Province.

Material. Holotype, MLP 34562, well-preserved and
replaced teleoconch.

Occurrence. Between Arroyo El Alumbre and Arroyo
Malo, Rio Atuel region, Mendoza Province, Argentina;
middle Hettangian/Kamerkarites bayoensis zone, Puesto
Araya Formation.

Description. Dextral, holostomatous, anomphalous,
slightly cyrtoconoidal, gradate, small to medium sized
and relatively low-spired shell. The protoconch is not pre-
served. The teleoconch consists of 3 angulated whorls,
with a height of 15 mm and a width of 18 mm. The spire
is fragmentary. Sutures are impressed in a spiral furrow.
A narrow, slightly oblique sutural band is present. The
ramp of the whorls is wide and strongly oblique; on
mature whorls it is weakly convex, and becomes slightly
concave abapically. The outer face is straight and vertical,
bordered by a peripheral spiral keel which coincides with
the angulation of whorls. The last teleoconch whorl is
more expanded and convex than the spire whorls, and two
peripheral spiral keels border its outer face. The abapical
spiral keel is completely visible on the last whorl but cov-
ered by subsequent whorls on the spire. Apart from the
spiral keels, the shell is smooth. The base is slightly con-
vex and bordered by a peripheral abapical spiral keel.
Two (or probably three) additional regularly spaced spiral
cords appear on the base. The aperture is holostomatous
and subcircular; the columellar lip is concave and strongly
crescent-shaped.

Remarks. On the basis of the diagnosis of the genus pro-
vided by Grundel (2008; see also Ferrari 2011), the single
specimen described here suggests inclusion in the genus
Chartronella. Chartronella atuelensis sp. nov. provides
new evidence for the occurrence of the genus in Argen-
tina, extending its palacogeographical distribution to the
Rio Atuel region of Mendoza Province. Moreover, it pro-
vides a new record in the marine Hettangian, extending
also its chronostratigraphical distribution in Argentina.
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Chartronella atuelensis sp. nov. is very similar to Char-
tronella gradata Ferrari, 2014 (p. 6. fig. 3i—k), recently
reported from the Early Jurassic (Pliensbachian—Toar-
cian) of Chubut Province. The new species, however, has
a lower-spired shell, more convex whorls, 2—3 regularly
spaced spiral keels on the base, and a more concave
crescent-shaped columellar lip. Chartronella paganieae
Ferrari, 2011 (p. 69, fig. 7.1—7.10), from the late Pliens-
bachian—early Toarcian of Chubut Province, differs from
the new species in being smaller and in having a lower
spire. Chartronella spiralis Ferrari, 2011 (p. 71, fig.
9.1-9.6), from the Early Jurassic (late Pliensbachian-
early Toarcian) of Chubut Province, has five regularly
spaced spiral keels crossed by prosocline collabral lines
on the shell surface, and the last teleoconch whorl is con-
siderably more expanded than the earliest whorls; these
characters are absent in C. atuelensis sp. nov. The type
species, Chartronella digoniata Cossmann, 1902 (see
Griindel 2008, p. 186, fig. 2.10—2.11) from the Early
Jurassic (Hettangian) of France, differs from the new spe-
cies in having a more gradate shell outline, a more con-
cave ramp on the mature whorls, a strong peripheral keel,
and better developed spiral cords on the shell surface.

Chartronella pacifica (Jaworski, 1923) (see Haas 1953,
p. 81, pl. 5, figs 31—41, 45—47, 54), from the Late Trias-
sic of Peru, is higher and has a more conical shell shape,
strongly developed spiral and collabral elements, and
strong nodes on the adult whorls. Chartronella worthe-
niaeformis Cox, 1949 (p. 36, pl. 2, figs 13—15) (Haas
1953, p. 83, pl. 5, figs 42—44, 48, 55), also from the Late
Triassic of Peru, differs from the Argentinian form in hav-
ing less convex whorls and in having weak spiral threads
on the shell surface.

Genus Ataphrus Gabb, 1869

Type species. Ataphrus crassus Gabb, 1869 by original
designation; Late Cretaceous, Martinez, California, USA.

Occurrence. Early Jurassic—Late Cretaceous; Europe,
Asia, Africa and America.

Ataphrus mulanguiniensis Ferrari, 2011
(Fig. 3Z—FE))

2011 Ataphrus mulanguiniensis Ferrari: 65, figs 3.1-3.11
and 4.1—-4.6.

Material. MLP 34563a/b, MLP 34564a/b, moderately
well-preserved and replaced teleoconchs.

Occurrence. Estancia Santa Isabel, Neuquén Province,
Argentina; Pliensbachian, Piedra Pintada Formation.

Description. The specimens show a dextral, conical, tur-
biniform, small and relatively low-spired shell. The proto-
conch is not preserved. The teleoconch consists of 4—5

flat to slightly convex whorls, with a mean height of
12.6 mm and a mean width of 12.4 mm. The apex forms
an apical angle of about 80° in the best-preserved speci-
mens. The last teleoconch whorl is more expanded than
earlier whorls. The suture is weakly impressed in a spiral
furrow. The shell is smooth apart from weak abapical spi-
ral threads bordering the suture. Growth lines are not visi-
ble. The base is slightly convex to flat; the aperture is
circular and the columellar lip forms a crescent-shaped
callus.

Dimensions. MLP 34563/a: height = 11.2 mm; width =
10.8 mm. MLP 34563/b: height = 13.5 mm; width =
15.8 mm. MLP 34564/a: height = 12.5 mm; width =
11.4 mm; apical angle = 80°. MLP 34564/b: height =
13.4 mm; width = 11.6 mm.

Remarks. According to the diagnosis proposed by Fer-
rari (2011, p. 65), the material here described certainly
belongs to Ataphrus mulanguiniensis, a species previously
reported in Early Jurassic marine deposits of Chubut Prov-
ince. The new record of A. mulanguiniensis in the Early
Jurassic of Neuquén Province extends its palaeobiogeo-
graphical distribution. For comparisons of Ataphrus
mulanguiniensis with other similar and coeval species,
see Ferrari (2011, p. 66).

Ataphridae? indet.
(Fig. 3F)

Material. MLP 15832, fragmentary and replaced
teleoconch.

Occurrence. Cerro Puchenque, Mendoza Province,
Argentina; late early Toarcian (Peronoceras pacificum
Zone), Puchenque Formation.

Description. Fragmentary, turbiniform, small sized and
low-spired shell, with a height of 9 mm and a width of
8.6 mm. The protoconch is not preserved. The teleoconch
comprises 3 slightly convex whorls. The suture is
impressed in a spiral furrow. The shell is smooth. The
base is flat, and the aperture and the columellar callus are
not observed.

Remarks. Regarding general shell morphology, the sin-
gle specimen seems similar to Ataphrus mulanguiniensis.
However, some diagnostic features of the genus and fam-
ily, such as the crescent-shaped columellar lip, are not vis-
ible and thus the specimen is left in open nomenclature.

Tribe Homalopomatini Keen, 1960
Genus Striatoconulus Grundel, 2000

Type species. Striatoconulus latus Grindel, 2000; Mid-
dle Jurassic (Callovian) of Poland.
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Occurrence. Early Jurassic (Toarcian) to Middle Juras-
sic (Callovian); Poland and Argentina.

Remarks. Representatives of the genus Striatoconulus
Griindel, 2000 are characterized by the presence of a shell
with convex flanks, distinct sutures, smooth first teleo-
conch whorls, mature whorls and base covered by spiral
cords and a lack of axial ribs on the shell surface, small
umbilicus, and an aperture with a columellar callus and a
half-moon-shaped deepening (Griindel 2000; Kaim 2004).

Species of Striatoconulus were previously reported in
Early Jurassic (early Toarcian) marine deposits of Chubut
Province by Ferrari (2009). The new species here
described shows the occurrence of the species in the Neu-
quén Basin, and extends its chronostratigraphical range
into the Pliensbachian.

Striatoconulus? axialis sp. nov.
(Fig. 4A, B)

Diagnosis. Dextral, discoidal, small to medium sized and
low-spired shell; teleoconch with 4 slightly convex
whorls; earliest whorls smooth; last whorl greatly
expanded with a flattened sutural band; sutures impressed
in a spiral furrow; ornamentation spiral predominantly;
earliest whorls with prosocline axial riblets and nodular
elements at the crossing points of spiral cords.

Derivation of name. Referring to the presence of axial
riblets on the earliest teleoconch whorls.

Material. Holotype, MLP 12162, fragmentary teleo-
conch preserved as external mould.

Occurrence. Sanicé, Neuquén Province, Argentina;
Pliensbachian, Piedra Pintada Formation.

Description. Dextral, discoidal, small sized and low-
spired shell, with a height of 7.8 mm and a width of
12.7 mm. The protoconch is not preserved; the teleoconch
comprises 4 convex whorls; earliest teleoconch whorls are
smooth. Last teleoconch whorls are more expanded than
the spire. Spire whorls are strongly convex; the last teleo-
conch whorl has a flattened sutural band and becomes
slightly convex toward the periphery. The suture is clearly
visible in a spiral furrow. The selenizone is not clearly vis-
ible. The ornament is predominantly spiral, consisting of
regularly spaced cords separated by weak spiral furrows.
On juvenile whorls, strong, regularly spaced and proso-
cline axial riblets run from suture to suture and intersect
the spiral elements. Weak nodes appear at intersection
points of spiral and axial elements. The axial riblets tend
to disappear towards mature whorls. Basal, apertural and
umbilical characters are missing.

Remarks. The single specimen shows the diagnostic fea-
tures of the genus Striatoconulus, including a low-spired
shell, convex teleoconch whorls, earliest whorls smooth

and mature whorls with predominantly spiral furrows;
however, the presence of axial riblets on the earliest
whorls separates the new species from other representa-
tives of the genus. The single specimen described is
retained doubtfully in Striatoconulus, considering that the
basal and umbilical features are not preserved.

Striatoconulus? axialis sp. nov. shows close resem-
blance to Striatoconulus sp. Ferrari, 2009 (p. 451, fig.
2C), from the Early Jurassic (early Toarcian) of Chubut
Province, although the latter species lacks axial elements
on the earliest whorls. The type species, Striatoconulus
latus Griindel, 2000 (p. 228, pl. 6, figs 11—15) (Kaim
2004, p. 29, fig. 15), from the Middle Jurassic (Bathonian)
of Poland, is very similar to Striatoconulus? axialis sp.
nov. but has more convex whorls, with more rounded
edges on the flanks, and lacks axial riblets on the earliest
whorls.

Family Nododelphinulidae Cox, 1960b
Genus Guidonia De Stefani, 1880

Type species. Trochus rotulus Stoliczka, 1861, subse-
quent designation by Haas (1953, p. 56); Hierlatz Alpe
(Northern Calcareous Alps, Austria), Early Jurassic (Late
Sinemurian).

Occurrence. Late Triassic (Norian) to Early Jurassic
(Sinemurian—Pliensbachian); Europe, New Zealand and
South America.

Remarks. Haas (1953) described many species of Guido-
nia De Stefani, 1880 from the Late Triassic of Peru and
chose Trochus rotulus Stolitzka, 1861 as its type species,
including it in the family Trochonematidae Zittel. Griindel
(2004) assigned Guidonia to the family Liotiidae Adams
& Adams, whereas Szabd (2009), on the basis of the pres-
ence of bicarinate whorls and the gradate shell outline,
included the genus in the family Nododelphinulidae Cox,
also pointing out that the shell shape of Guidonia resem-
bles that of Chartronella, which could suggest accommo-
dation in another family. Similarities between Guidonia
and Chartronella were noted by Ferrari (2011). The clas-
sification of Guidonia in Nododelphinulidae was subse-
quently followed by Gatto & Monari (2010). Here I adopt
the classification of Szabd (2009) and Gatto & Monari
(2010).

Guidonia disciformis sp. nov.
(Fig. 4C—H)

Diagnosis. Gradate, very small, low-spired, discoidal
shell; teleoconch with 3 whorls; wide, flattened ramp;
outer face narrow and vertical, edged by two acute spiral
cords; last teleoconch whorl expanded; collabral riblets
on the ramp of last whorl; base flat with 3—4 acute spiral
keels; umbilical area wide; aperture quadrangular.
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2 mm

Figure 4. A, B, Striatoconulus? axialis sp. nov., MLP 12162, holotype; A’, apical view; B, ornament detail. C—H, Guidonia discifor-
mis sp. nov., MCF-PIPH 703, holotype; C, D, apical views; E—G, apical and lateral views; H, basal view. 1, J, Ambercyclus andinus sp.
nov.; I, MCF-PIPH 544, holotype, lateral and apical views; J, MB. Ga. 767, lateral and apical views. K, L, Ambercyclus chilcaensis sp.
nov., MLP 34557, holotype, lateral views. M—T, Discohelix sanicoensis sp. nov.; M—R, MLP 34565, holotype; M, lateral and apical
views; N, O, apical views; P—R, juvenile whorls detail; S—T, MLP 34566, paratype, apical views. U, Colpomphalus? aff. musacchioi
Ferrari, 2014, MCF-PIPH 543, basal and umbilical views. V=F', Cryptaenia sudamericana sp. nov.; V=Y, MLP 28702, paratype; V,
W, apical views; X, Y, lateral views; Z—D', MCF-PIPH 698, holotype; Z, A’, lateral views; B, C’, lateral and apertural views; D', basal
and apertural views; E/, F'; MLP 34570, paratype; E/, apical view; F', basal and umbilical views. G'—K', Cryptaenia globosa sp. nov.;
G'—T', MLP 34568, holotype; G', H', lateral views; I, basal and umbilical views; J', K’y MLP 17133; J, lateral view; K/, apical view.
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Derivation of name. Referring to the strongly discoidal
general shell morphology.

Material. Holotype, MCF-PIPH 703, well-preserved and
replaced teleoconch.

Occurrence. Cerro Roth, Neuquén Province, Argentina;
Pliensbachian, Piedra Pintada Formation.

Description. Dextral, gradate, discoidal, small sized and
very low-spired shell, with a height of 3.2 mm and a width
of 6.8 mm. The protoconch is not preserved. The teleo-
conch is fragmentary and consists of 3 whorls; last whorl
is much more expanded than the spire. The teleoconch
whorls form a wide, flattened and horizontal ramp; the
outer face is very narrow, flat and almost vertical. Sutures
are delimited in a furrow and run on the outer face of pre-
vious whorls. On the ramp of the last whorl, marked and
prosocline growth lines form collabral riblets. The spiral
ornament consists of two acute, peripheral keels bordering
the outer face of the whorls at the angulation and at the
outer edge of the base, respectively. Both keels are
completely visible on last whorl but the abapical keel is
covered by the preceding whorl on the spire. Apart from
the spiral keels, the shell is smooth. The base is flat to
slightly convex and ornamented by 3—4 acute spiral keels.
The umbilical area is wide and the umbilicus not deeply
developed. The aperture is fragmentary and quadrangular,
with the outer lip thin and indented by the peripheral spi-
ral keels.

Remarks. The material shows the typical characters of
Guidonia, such as a low or depressed spire, main elements
of the ornamentation consisting of two spiral keels which
border the lateral whorl face, prosocline collabral riblets
on the ramp, and a wide umbilicus.

Guidonia disciformis sp. nov. represents the first occur-
rence of the genus in the Early Jurassic of Argentina, and
indeed South America. The new species resembles Char-
tronella paganiae Ferrari, 2011 (p. 69, fig. 7.1-7.10),
from the Early Jurassic of Chubut Province; however, G.
disciformis is smaller, has a lower spired shell, fine growth
lines on the ramp of the last whorl, and a wide umbilical
area. Guidonia riedeli Bandel et al., 2000 (p. 82, pl. 4,
figs 1-3, 5), from the Early Jurassic of New Zealand, is
also very similar to the Argentinian form. G. riedeli, how-
ever, has the teleoconch whorls covered by fine spiral
lirae, the axial ornament is also present on base, and the
outer face of the last whorl is wider and more concave.
The type species, Guidonia pseudorotula Gatto & Monari,
2010 (p. 786, text-fig. 6H—N) (Szabd 2009, p. 73, fig.
71C, D) from the Early Jurassic (late Sinemurian) of Aus-
tria, differs from G. disciformis in having a higher and
more gradate shell, a sutural ramp that is moderately obli-
que, a flat and vertical outer face, and in having a wider
umbilicus.

Haas (1953) described species of Guidonia from the
Late Triassic of the Pucara Group that are very similar to
G. disciformis sp. nov. Guidonia planetecta Haas, 1953
(p. 67, pl. 4, figs 19, 21-31, 33—35, 37, 38, 44, 45) is of
similar size but has a higher spire and a more gradate shell
outline, more acute spiral elements which appear to have
small and very weak nodes, more convex base, and a
wide, deep and funnel-shaped umbilicus. Guidonia bifas-
ciata Haas, 1953 (p. 74, pl. 4, figs 76—78, 81—85, pl. 5,
figs 1-3, 7, 8, 14, 15, 21, 22) differs from G. disciformis
in having a higher spire, more acute spiral ribs crossed by
very weak axial ribs which form small nodes at the inter-
section points, and a circular aperture.

Superfamily Eucycloidea Koken, 1897
Family Eucyclidae Koken, 1897
Genus Ambercyclus Ferrari et al., 2014

Type species. Ambercyclus orbignyana (Hudleston,
1892) (= Purpurina ornata d’Orbigny, 1850; preoccu-
pied), Middle Jurassic (Bajocian) of England.

Occurrence. Early Jurassic (Sinemurian) to Middle
Jurassic (Bajocian); Europe and South America.

Remarks. The genus Ambercyclus was recently proposed
by Ferrari et al. (2014) to include eucyclid forms having
morphological characters intermediate between Amber-
leya and Eucyclus. According to these authors, species of
Ambercyclus have: “trochiform shell, with a distinctly
conical to slightly pagodiform and a small umbilicus;
juvenile whorls are convex, mature whorls are character-
ized by a strong peripheral spiral keel with pointed nodes;
weaker spiral keel with small nodes is located below the
peripheral keel; a third spiral keel appear near the adapical
suture; fine prosocline collabral ribs connect nodes of spi-
ral elements. Sutures are incised in a fine spiral furrow.
The base is strongly convex with regularly spaced spiral
cords, with or without nodes. The aperture is oval, with
the inner lip thickened forming a concave callus and the
outer lip thin, indented by peripheral spiral cord” (Ferrari
et al., 2014, p. 1178). The material described here shows
the typical characters of Ambercyclus.

Ambercyclus andinus sp. nov.
(Fig. 41, J)

2001 Amberleya? sp. Griindel; 50, pl. 3, figs 1, 2.

Diagnosis. Gradate, conical to slightly coeloconoidal
shell; teleoconch with 4 whorls; apical angle of 113°;
wide ramp; sutures impressed in a deep furrow; peripheral
spiral keel with conspicuous nodes; adapical spiral keel
weaker; a third very weak spiral keel below the suture;
nodes formed at the crossing points of axial and spiral
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elements; strongly prosocline axial riblets on the shell
surface.

Derivation of name. In reference to the Andean region
of South America, where the material was found.

Material. Holotype: MCF-PIPH 544, fragmentary
replaced teleoconch preserved as an external mould. Para-
type: MB.Ga.767 (Griindel 2001), fragmentary teleoconch
preserved as negative and external mould.

Occurrence. Cerro Roth, Neuquén Province, Argentina;
Pliensbachian, Piedra Pintada Formation. Cerro de Cuevi-
tas, Antofagasta region, Chile; Early Jurassic, early
Sinemurian.

Description. Dextral, trochiform, gradate, conical to
slightly coeloconoidal, medium sized and high-spired
shell. The protoconch is not preserved. The fragmentary
available specimens comprise 4 conical to slightly coelo-
conoidal whorls, with a mean height of 19.5 mm and a
mean width of 15.5 mm. The apex forms an angle of
113°. The ramp of whorls is wide; the upper portion of the
whorls shows a slightly convex angulation just below the
suture. Sutures are clearly impressed in a deep spiral fur-
row. Ornament consists of axial, spiral and nodular ele-
ments. Spiral elements comprise two spiral keels on the
outer face of whorls; the adapical is peripheral, strongly
developed as a carina, and coincides with the angulations;
the abapical is weaker and borders the suture. Another
shallower spiral keel seems to be present just below the
suture. Nodular elements arise at the crossing points of
spiral and axial elements; nodes are stronger on the
peripheral carina. Axial ornament consists of strongly pro-
socline collabral riblets on the ramp and in the outer face.
Apertural and basal characters are missing.

Dimensions. MCF-PIPH 544, holotype: height =21 mm;
width = 16 mm; apical angle = 113°. MB.Ga. 767, para-
type: height = 17.8 mm; width = 14.8 mm.

Remarks. Griindel (2001, p. 50, pl. 3, figs 1, 2) described
Amberleya? sp. from the Early Jurassic (Sinemurian) of
Chile; his specimen is included here in the synonymy of
A. andinus sp. nov.

Eucyclus subtiliscostatus Griindel (2001, p. 49, pl. 2,
figs 8—10), from the Early Jurassic (Hettangian) of Chile,
differs from A. andinus sp. nov. in having two equally and
more strongly developed spiral keels, both peripheral;
crowded, opisthocyrt growth lines on the flanks and ortho-
cline on the outer face. It also lacks conspicuous nodes.
Eucyclus sp. Griindel (2001, p. 50, pl. 2, figs 11, 12), from
the Early Jurassic (Sinemurian) of Chile, is smaller, has a
higher spire, more gradate teleoconch whorls, two periph-
eral keels, and less-developed and more spaced axial rib-
lets. Eucyclus (Eucyclus) mitterseensis Szabd (2009, p.
75, fig. 73), from the Early Jurassic (Sinemurian) of Aus-
tria, is similar to A. andinus in general shell morphology
and ornament pattern, with spiral angulation near the

lower suture, but, has a weaker abapical spiral carina cov-
ered by the suture on the earliest whorls, and growth lines
which are moderately prosocline.

The type species of Ambercyclus, Ambercyclus
orbignyana (Hudleston, 1892, p. 285, pl. 22, figs 7, 8),
from the Middle Jurassic (Bajocian) of England, also
resembles A. andinus sp. nov. However, A. orbignyana
has 2 equally developed peripheral spiral keels. Ambercy-
clus murchisoni (Munter, 1844), from the Middle Jurassic
(Bajocian) of the Central High Atlas (Morocco) (Conti &
Monari 2001, p. 195, fig. 6.13—6.17), differs from the
Argentinian species in having more conspicuous to spi-
nose nodes at peripheral keels, a more gradate shell, and
weaker collabral ribs.

Ambercyclus chilcaensis sp. nov.
(Fig. 4K-L)

Diagnosis. Strongly gradate shell; protoconch with 1.5
convex and smooth whorls; teleoconch with 8 whorls; api-
cal angle of 43°; sutures impressed in a spiral furrow;
oblique and narrow subsutural band; outer face concave
and narrow; a third weak spiral cord on the outer rim of
the subsutural shelf; mature whorls angular with 2 periph-
eral spiral keels; nodes of adapical and peripheral keels
connected by prosocline axial riblets; axial riblets ortho-
cline between the peripheral keels; base strongly convex
and bearing spiral cords.

Derivation of name. With reference to the type locality
Arroyo Las Chilcas.

Material. Holotype, MLP 34557, well-preserved and
replaced teleoconch. Paratype, MLP 34558, fragmentary
and replaced teleoconch.

Occurrence. Arroyo Las Chilcas, Rio Atuel, Mendoza
Province, Argentina; late Sinemurian (Orthechiocer-
as—Paltechioceras Faunule), Puesto Araya Formation.

Description. Dextral, gradate, conical, small to medium
sized and high-spired shell. The protoconch consists of
1.5 strongly convex and smooth whorls. The two earliest
teleoconch whorls are angular with 2 regularly spaced spi-
ral keels both peripheral. The teleoconch consist of 8
strongly gradate whorls, with a mean height of 12 mm
and a mean width of 5.8 mm. The apex forms an angle of
43°. Sutures are weakly impressed in a spiral furrow. The
whorl outline shows a very narrow, oblique and concave
subsutural band, a strongly oblique and concave ramp,
and a vertical, concave and narrow outer face. The outer
face is bordered by 2 strongly nodular, peripheral, acute
and regularly spaced spiral keels; a third weak, nodular,
adapical spiral cord borders the outer rim of the subsutural
shelf. Nodes of adapical and peripheral keels are con-
nected by prosocline axial riblets. On the outer face, the
axial ribs become orthocline. The base is strongly convex
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and ornamented by 3 acute and nodular spiral keels. Axial
riblets are othocline on the base. The aperture is missing.

Dimensions. MLP 34557, holotype: height = 10.7 mm,;
width = 4.8 mm; apical angle = 43°. MLP 34558, para-
type: height = 13.3 mm; width = 6.9 mm.

Remarks. Ambercyclus chilcaensis sp. nov. differs from
A. andinus sp. nov. in being smaller, in having two periph-
eral spiral keels on the whorls, less conspicuous nodes at
the intersection points of spiral and axial elements, and
orthocline growth lines and collabral riblets on the outer
face.

The occurrence of A. chilcaensis and A. andinus in the
Early Jurassic of Neuquén basin extends the genus range
in Argentina.

Ambercyclus espinosus (Ferrari, 2009), from the Early
Jurassic of Chubut Province, differs from A. chilcaensis
sp. nov. in being larger, having a stronger peripheral spiral
keel, and more widely spaced and spinose nodes (Ferrari
et al. 2014). Another Argentinian species similar to the
one described here is A.? isabelensis Ferrari et al., 2014,
from the Early Jurassic of Mendoza, Neuquén and Chubut
provinces. 4.? isabelensis, however, is larger than 4. chil-
caensis sp. nov., has a strongly developed prosocline and
opisthocyrt axial ribs, and more spinose nodes on the shell
surface and on the base (Ferrari et al. 2014).

The type species, Ambercyclus orbignyana (Hudleston,
1892) (p. 285, pl. 22, figs 7, 8) from the Middle Jurassic
(Bajocian) of England, is also comparable to 4. chilcaen-
sis sp. nov. but the European form has 5 spiral keels on
the base, and lacks prosocline axial riblets on the whorl
surface. Ambercyclus capitaneus (Miunster, 1844)
(Hudleston 1892, p. 277, pl. 21, fig. 12), from the Middle
Jurassic of Germany and England, is larger than the
Argentinian species, has a slightly more convex shell and
a spire angle of 55°, and also has more acute nodes on the
spiral elements. Ambercyclus ornatus (Sowerby, 1819),
from the Middle Jurassic of Morocco, also resembles A.
chilcaensis, but A. ornatus is larger, has a more gradate
shell and more pointed nodes (Conti & Monari 2001, p.
196, fig. 6.6—6.12).

Superfamily Cirroidea Cossmann, 1916
Family Discohelicidae Schoder, 1995
Genus Discohelix Dunker, 1847

Type species. Discohelix calculiformis Dunker, 1847,
Early Jurassic (early Pliensbachian), Germany.

Occurrence. Early Jurassic (Sinemurian) to Middle
Jurassic (Bajocian/Callovian?); cosmopolitan.

Remarks. According to Grundel (2005) and Bandel
(2010), Discohelix is typically planispiral with a disc-like
quadrangular shell, the upper side concave to nearly
plane, and the underside concave with a wide umbilicus.
The cross section of the whorls is trapezoidal, and the

whorl diameter increases slowly. The protoconch is as in
Trochidae. The ornament comprises fine spiral and axial
lines, and few axial folds present only on the periphery in
many species. The early teleoconch is smooth or has fine
spiral lines and axial ribs, and a strong peripheral spiral
rib may appear later. The lateral side lacks axial ribs. The
type species of the genus is known from the Pliensbachian
of Germany (according to Griindel 2005). Here, the char-
acterizations of Griindel (2005) and Bandel (2010) are fol-
lowed to include the Argentinian material in Discohelix.

Other members of the family Discohelicidae, such as
Colpomphalus, were previously reported in the Early
Jurassic of Argentina and Chile (see Griindel 2001; Ferrari
2014). The differences between Colpomphalus and Disco-
helix were clearly stated by Grindel (2005): Colpompha-
lus has few teleoconch whorls and the lateral side of the
shell is high and oblique, with opisthocyrt growth lines.
Discohelix is more depressed and symmetrical, with the
outer face strongly concave to nearly planar, and without
growth lines on the lateral side of the shell.

Discohelix sanicoensis sp. nov.
(Fig. 4AM-T)

Diagnosis. Small, discoidal, planispiral and biconcave
shell; first teleoconch whorl convex with strong axial ribs;
earliest whorls with two nodular spiral bumps; mature
whorls with strongly nodular peripheral spiral keel; axial
riblets absent in mature whorls; side of last whorl oblique,
biangular and smooth; base bordered by a strong nodular
spiral keel; aperture slightly oblique.

Derivation of name. In reference to Sanico, the type
locality.

Material. Holotype: MLP 34565. Paratypes: MLP
34566, 12 teleoconchs preserved as negative moulds.
Additional material: MLP 34567, 1 teleoconch preserved
as negative mould.

Occurrence. North of Sanicé and Arroyo Lonqueo, Neu-
quén Province, Argentina, Pliensbachian, Piedra Pintada
Formation and ‘Cuyo’ Group.

Description. Dextral, depressed discoidal, planispiral,
biconcave, small sized shell, with a mean height of 2.4 mm
and a mean width of 9.3 mm. The first teleoconch whorl is
convex and ornamented by strong, crowded and regularly
spaced axial riblets. The earliest whorls are concave with
two nodular spiral bumps located in adapical and abapical
positions. The adapical spiral bump disappears towards the
mature whorls, and the abapical spiral bump becomes
stronger as a keel, peripheral, acute, with rounded to
pointed nodes. Weak and crowded axial ribs appear on the
side of juvenile whorls; these axial ribs trend to disappear
towards mature growth stages. The surface of mature
whorls is strongly concave and smooth, bordered by a
prominent peripheral spiral keel with acute and pointed
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nodes. The side of the last whorl is angular and lacks axial
ribs. The base is delimited by a strongly nodular spiral
keel. The aperture is fragmentary and slightly oblique.

Dimensions. MLP 34565, holotype: height = 2 mm;
width = 11 mm. MLP 34566, paratype: height = 2.7 mm;
width = 7.4 mm.

Remarks. Features such as the convex protoconch orna-
mented with strong axial ribs, the strongly concave sur-
face of the mature whorls, and the presence of an acute
peripheral spiral keel with pointed nodes, separate the
new species from other representatives of the genus.

Discohelix sanicoensis sp. nov. is the first reported spe-
cies of the genus in the Early Jurassic of South America.
It differs from the type species, Discohelix calculiformis
Dunke, 1847 (Griindel 2005, p. 734, fig. 3), from the Early
Jurassic (early Pliensbachian) of Germany, in having a
medium to large sized shell, smaller and more rounded
nodes on the peripheral keel, and opisthocyrt growth lines
on the side of the last whorl. Szabd (2009) described sev-
eral discohelicid species similar to D. sanicoensis sp. nov.
Discohelix pseudornata Szabé, 2009 (p. 9, fig. 3A—D, M,
N), from the Early Jurassic (Sinemurian) of Austria, dif-
fers from D. sanicoensis sp. nov. in having delicate
growth lines and weak, sub-regularly repeating collabral
ridges on the shell surface, as well as carinaec with
crowded and rounded granules which become sparser and
elongated on the last whorl. Another European species
similar to D. sanicoensis is D. reticulata Szabd, 2009
(p. 17, fig. 12), also from the Early Jurassic (Sinemurian)
of Austria but this species has marked riblet-like growth
lines which run suture to suture, and the last whorl is
strongly convex but earlier whorls are flattened. D. exca-
vata (Reuss) (Szabd 2009, p. 11, fig. 5; Gatto & Monari
2010, p. 789, text-fig. 7G—1J), from the Early Jurassic (late
Sinemurian—late Pliensbachian) of Europe, resembles D.
sanicoensis; however, the European species has a much
higher teleoconch, with up to eight whorls, less-pointed
nodes, closely and very regularly spaced collabral ele-
ments on the last whorl, and strongly excavated apical
and umbilical sides of the shell.

Genus Colpomphalus Cossmann, 1916

Type species. Straparollus altus d’Orbigny, 1853, Mid-
dle Jurassic (Bathonian), France.

Occurrence. Early—Middle Jurassic; Europe and South
America.

Colpomphalus? aff. musacchioi Ferrari, 2014
(Fig. 4U)

aff. 2014 Colpomphalus musacchioi Ferrari: 11, fig. Sa—j.

Material. MCF-PIPH 543, fragmentary teleoconch pre-
served as negative and external mould.

Occurrence. Cerro Roth, Neuquén Province, Argentina;
Pliensbachian, Piedra Pintada Formation.

Description. Phaneromphalous, discoidal and medium
sized shell, with a width of 17 mm. The fragmentary tele-
oconch consist of 1—1.5 shell whorls in basal view. The
base is flat with a sharply angulated outer rim bordering a
row of conspicuous nodes. The umbilicus is wide and
deep, and is also bordered by a row of conspicuous nodes.
Weak growth lines are visible in basal view on the outer
face of whorls. Other characters are not preserved.

Remarks. According to the diagnosis proposed by Fer-
rari (2014), the single specimen here described seems to
be conspecific with Colpomphalus musacchioi Ferrari,
2014 (p. 11, fig. 5Sa—j), from the Early Jurassic (early
Toarcian) of Chubut Province. However, in the single
available specimen, only the basal and umbilical charac-
ters are preserved, whereas other diagnostic features of
the genus, such as lateral sides high and oblique with opis-
thocyrt growth lines, and abapical keel with fewer and
larger nodes than the adapical keel, are not observable.
For this reason, the material is referred doubtfully to
Colpomphalus.

Superfamily Ptychomphaloidea Wenz, 1939
Family Ptychomphalidae Wenz, 1938
Genus Cryptaenia Eudes-Deslongchamps, 1864

Type species. Pleurotomaria  heliciformis  Eudes-
Deslongchamps, 1849, Late Pliensbachian, France.

Occurrence. Early Jurassic (Hettangian—Pliensbachian);
Europe and South America.

Remarks. The genus Cryptaenia was recently revised by
Griindel (2011, p. 61) to include taxa with: “shells lens-
shaped with a spira from the same height as the convex
base. Both are connected by a broad convexity without an
edge. Selenizone mostly not very distinct and covered by
the following whorl. Shell mostly sculptureless. Growth
lines may be strengthened and some weak spiral furrows
may be developed. A broad callus covers the centre of the
base.” Cryptaenia is very similar to Ptychomphalus Agas-
siz, 1837 but has a more trochiform shell with a higher
spire and a selenizone that is mostly visible on the last
whorl (Griindel 2011).

Cryptaenia sudamericana sp. nov.
(Fig. 4V—-F))
p- 1978 Ptychomphalus sp. Volkheimer et al.: 212, tab. 2.

Diagnosis. Sublenticular shell; peripheral selenizone
weak, narrow and concave; ornament absent or
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comprising two spiral threads; base slightly convex; umbi-
licus opened or covered by a callus; aperture subquadran-
gular with the peristome discontinuous.

Derivation of name. Referring to the first occurrence of
this genus in the Jurassic of South America.

Material. Holotype: MCF-PIPH 698. Paratypes: MLP
34572, 28702, 34570, 34571.

Occurrence. Cerro Roth, Neuquén Province; Pliensba-
chian, Piedra Pintada Formation. Quebrada de los Cabal-
los, Mendoza Province; Pliensbachian, Puesto Araya
Formation. Cerro Tricolor, Mendoza Province; early
Toarcian, Puesto Araya Formation. Rio de los Patos Sur,
San Juan Province; late Pliensbachian.

Description. Dextral, sublenticular, cryptomphalous to
phaneromphalous, medium to large sized and low-spired
shell, with a mean height of about 18 mm and a mean
width of about 35 mm. The apex forms an angle of
113—127°. The coeloconoidal spire comprises 2—3
whorls; the last teleoconch whorl is greatly expanded.
Whorls are slightly convex to flat, becoming strongly con-
vex toward the outer face. Ramps of whorls are widely
horizontal. The periphery is angular, and probably with a
row of weak nodes. On the periphery, the selenizone is
weak, nearly narrow and concave. The selenizone is
exposed only on last teleoconch whorls and overlapped by
earlier whorls on the spire. Sutures are clearly impressed
in a deep spiral furrow. The shell is externally smooth or
ornamented by 2 spiral keels; one spiral keel is located in
an adapical position bordering the suture; and the second
keel, more developed as a carina, is peripheral. The sele-
nizone is located below the peripheral spiral carina and
bordered by a weak spiral cord, abapically. The base is
slightly convex to flat, and the umbilicus is widely opened
or may be covered by an encircled callus. The aperture is
subquadrangular and the peristome discontinuous; the
columellar lip thickened and extending as a callus into the
umbilical area.

Dimensions. MCF-PIPH 698, holotype: height =
21.2 mm; width = 32.4 mm, apical angle = 114°. MLP
28702, paratype: height = 13.7 mm; width = 26 mm; api-
cal angle = 123°. MLP 34572, paratype: height =
7.4 mm; width = 12.2 mm. MLP 34570, paratype: height
= 30 mm; width = 71 mm.

Remarks. The present material shows the typical charac-
ters of Cryptaenia, such as: lens-shaped shell, with low
spire and convex base; smooth surface; selenizone not
very distinct and covered by the following whorl; and
umbilicus covered by a callus.

Cryptaenia sudamericana sp. nov. shows a close
resemblance to the type species, Cryptaenia heliciformis
Eudes-Deslongchamps, 1849 (Fischer & Weber 1997; p.
155, pl. 25, figs 15, 16; Szabd 2009, p. 25, fig. 19 [as

Ptychomphalus heliciformis]; Grindel 2011, p. 61, pl. 2,
figs 8, 9 [as Pleurotomaria heliciformis]), from the Early
Jurassic (late Sinemurian—late Pliensbachian) of Europe.
However, the European species has a strongly rounded
periphery, lower spire, more convex whorls and a simple,
not discontinuous outer lip. Cryptaenia rotellaeformis
(Dunker, 1847) (Grindel 2003, p. 3, pl. 1, figs 1-3;
Monari et al. 2011, p. 368, fig. 12C [as Ptychomphalus
rotellaeformis]; Grundel 2011, p. 61, pl. 1, figs 8§—10),
from the Early Jurassic (early/late Hettangian) of Ger-
many, differs from the Argentinian species in being
smaller, having fine prosocline growth lines on the shell
surface, a wider selenizone, a more convex base and a
columellar callus encircling the umbilical area. Ptychom-
phalus expansus (Sowerby, 1821) (Szabd 2009, p. 24, fig.
17), from the Early Jurassic of Europe and northern
Africa, resembles C. sudamericana sp. nov. but is smaller
and has concavities below the subsutural band and above
the periphery. P. keiricserensis Szabd, 2009 (p. 24, fig.
18), from the Early Jurassic (late Sinemurian—early
Pliensbachian) of Hungary, differs from the Argentinian
species in being smaller, having prosocline growth lines
and colabrally elongated nodes along the suture. More-
over, the base has prosocyrt growth lines and fine spiral
lines. Ptychomphalina? discoidea Haas, 1953 (p. 27, pl. 1,
figs 46, 47, 54, 58), from the Late Triassic of Peru, is very
similar to the species described here but is much smaller,
has a widely opened and funnel-shaped umbilicus, and the
aperture is circular rather than subquadrangular.

Part of the material here described was referred to Pty-
chomphalus sp. by Volkheimer ef al. (1978), but was nei-
ther described nor figured.

Cryptaenia globosa sp. nov.
(Fig. 4G'—K")

v. 1978 Gastropoda sp. indet I Volkheimer et al.: 212,
tab. 2.

Diagnosis. Dextral, lens- like to strongly globose, low-
spired shell; cyrtoconoidal spire; last whorl greatly
expanded; subsutural band concave; sutures impressed in
a deep spiral furrow; ornamentation lacking; base strongly
convex; deep and narrow umbilicus; subcircular aperture.

Derivation of name. Refers to the strongly globose shell
shape.

Material. Holotype: MLP 34568; paratypes: MLP
34569, 17133, 17498. Fragmentary and replaced
teleoconchs.

Occurrence. Arroyo La Bajada, Mendoza Province,
Pliensbachian, Puesto Araya Formation; Rio de los Patos
Sur, San Juan Province, late Pliensbachian.
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Description. Dextral, sublenticular to strongly globose,
phaneromphalous, medium to large sized and low-spired
shell, with a mean height of 28 mm and a mean width of
49.6 mm. The fragmentary apex forms an angle of about
140°. The cyrtoconoidal spire comprises 2—3 strongly
convex whorls; the last teleoconch whorl is greatly
expanded and convex. The subsutural band is concave.
The selenizone is not clearly visible on the periphery of
whorls. Sutures are clearly impressed in a deep spiral fur-
row. The shell is externally smooth. The base is strongly
convex, and the umbilicus deep and narrowly opened.
The aperture is subcircular, with the outer and basal lip
strongly convex.

Dimensions. MLP 34568, holotype: height = 22 mm,;
width = 37 mm; apical angle = 140°. MLP 34569, para-
type: height = 15.2 mm; width = 33.4 mm. MLP 17133,
paratype: height = 34 mm; width = 55 mm; apical angle
= 148°. MLP 17498, paratype: height = 41 mm; width =
74 mm.

Remarks. Following the characterization of Griindel
(2011), the species here described fits into the genus
Cryptaenia. Cryptaenia globosa sp. nov. differs from C.
sudamericana sp. nov. in being larger, in having strongly
convex whorls and a globular shell, a slightly more con-
cave subsutural band, more convex base, more obtuse api-
cal angle, subcircular aperture and a narrow umbilicus. C.
globosa resembles the type species of Cryptaenia, C. heli-
ciformis, but is slightly smaller, has a lower spire and
lacks the concave sutural band.

Part of the material described here was referred to Gas-
tropoda sp. indet. I by Volkheimer et al. (1978) but was
neither described nor figured.

Cryptaenia globosa sp. nov. and C. sudamericana sp.
nov. are the first species of the genus to be described from
the Early Jurassic of South America, extending the palae-
obiogeographical distribution of Cryptaenia into the
southern hemisphere.

Discussion

Palaeobiogeographical implications

Nine new vetigastropod species are described from the
Neuquén Basin; Proconulus? argentinus sp. nov., Char-
tronella atuelensis sp. nov., Striatoconulus? axialis sp.
nov., Guidonia disciformis sp. nov., Ambercyclus andinus
sp. nov., A. chilcaensis sp. nov., Discohelix sanicoensis
sp. nov., Cryptaenia sudamericana sp. nov. and C. glo-
bosa sp. nov. Three other vetigastropods are reported for
the first time from this region: Chartronella gradata Fer-
rari, 2014, Ataphrus mulanguiniensis Ferrari, 2011 and
Colpomphalus? aff. musacchioi Ferrari, 2014, extending
their palaeobiogeographical ranges in the Andean region
of Argentina. Lithotrochus humboldtii (von Buch, 1839),

Lithotrochus rothi Damborenea & Ferrari, 2008, and an
undetermined ataphrid species are also identified.

As mentioned by Ferrari (2014), marine gastropods
have been little used in palaeobiogeographical analyses of
Mesozoic invertebrate faunas. Although earlier authors
did not try to explain their distributional patterns, data on
Early Jurassic marine gastropods from the western Tethys
(Szabo 1994) showed that endemism is highly developed,
resulting in characteristic and separable palacobiogeo-
graphical units. Ferrari (2009) argued that Early Jurassic
marine gastropods from west-central Patagonia are repre-
sented by several local species; however, a quantitative
palacobiogeographical analysis based on Argentinian
Mesozoic gastropods has not been undertaken as gastro-
pods from the Neuquén Basin were poorly known. This
paper describes vetigastropod species from this basin and,
together with the recent contributions by Ferrari e al.
(2014, in press), permits the palacobiogeographical analy-
sis that follows.

In the present contribution, a clustering analysis was
carried out in order to assess the palaecobiogeographical
distributional patterns of the Early Jurassic marine veti-
gastropod faunas recorded in the Chubut and Neuquén
basins of Argentina, including a large variety of deposi-
tional palacoenvironments. The analysis has been per-
formed with PAST statistical software (Hammer et al.
2001) employing Ward’s method of clustering for the
samples (Fig. 5). The data considered in the analysis inte-
grates members of 11 vetigastropod families reported
from 28 marine localities in the Neuquén and Chubut
basins (Fig. 5; Supplemental Material). The gastropod
sample includes representatives of the families Eucycli-
dae, Ataphridae, Pleurotomariidae, Trochidae, Proconuli-
dae, Discohelicidae, Cirridae, Nododelphinulidae,
Ptychomphalidae, Trochotomidae, and also an uncertain
family, comprising a total of 35 vetigastropod species.
The localities in Chubut Province are Aguada Plate,
Lomas Occidentales, Cerro La Trampa, La Casilda,
Aguada Loca, Lomas de Betancourt, Canadén Puelman,
Puesto Currumil and Puesto Pena (Fig. 5; Supplemental
Material). From the Neuquén Basin, the localities sampled
are represented in Neuquén, Mendoza and San Juan prov-
inces: Sanico, Cerro del Vasco, Cerro Roth, Carran Cura,
Estancia Santa Isabel, Arroyo Lonqueo, Catan Lil, Milla
Michicé, Estacion Rajapalo, Cerro Tricolor, Cerro
Puchenque, Arroyo Blanco, Arroyo La Bajada, Portezuelo
Ancho, Quebrada de los Caballos, Arroyo Malo, Arroyo
Las Chilcas, El Pedrero and Rio de los Patos Sur (Fig. 5;
Supplemental Material).

The primary results of the analysis display two clearly
discernible palacobiogeographical units for Early Jurassic
marine vetigastropod species in Argentina. The late Pliens-
bachian—early Toarcian of the Chubut Basin is character-
ized by a local fauna of nine marine gastropod species —
Calliotropis? sp. (Ferrari 2014), Leptomaria sp. (Ferrari
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Locality key

1) Aguada Plate; 2) Lomas Occidentales; 3) Cerro la Trampa; 4) La Casilda; 5)
Aguada Loca; 6) Betancourt; 7) Cafadon Puelman; 8) Puesto Currumil, 9)
Puesto Pefia; 10) Safiico; 11) Cerro del Vasco; 12) Cerro Roth; 13) Carran Cura;
14) Estancia Santa Isabel; 15) Arroyo Lonqueo; 16) Catan Lil; 17) Milla Michico;
18) Estacion Rajapalo; 19) Cerro Tricolor; 20) Cerro Puchenque; 21) Arroyo
Blanco; 22) Portezuelo Ancho; 23) Arroyo La Bajada; 24) Quebrada de los
Caballos; 25) Arroyo El Pedrero; 26) Arroyo Las Chilcas; 27) Arroyo Malo; 28) Rio
de los Patos Sur.
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Figure 5. A, location map of the main localities with vetigastropod species in the Early Jurassic of Argentina. B, cluster analyses using
Ward’s algorithm; note good clustering of the Chubut vetigastropod species dominated samples next to the Neuquén vetigastropod spe-
cies dominated samples. Geographical abbreviations: C, Chubut Basin; N, Neuquén Basin; C-N, Chubut and Neuquén basins. Species
abbreviations: 1C, Ambercyclus espinosus Ferrari, 2009; 2C-N, Ambercyclus? isabelensis Ferrari et al., 2014; 3N, Ambercyclus andinus
sp. nov.; 4N, Ambercyclus chilcaensis sp. nov.*; 5C, Amberleya cf. americana Moricke, 1894; 6C-N, Calliotropis (Riselloidea) keideli
Ferrari et al., 2014; 7C, Calliotropis (Riselloidea) cf. keideli Ferrari et al., 2014; 8C, Calliotropis (Riselloidea) sp. Ferrari et al., 2014;
9C, Calliotropis? sp. (in Ferrari 2014); 10C-N, Chartronella gradata Ferrari, 2014; 11C, Chartronella spiralis Ferrari, 2011; 12C, Char-
tronella paganiae Ferrari, 2011; 13N, Chartronella atuelensis sp. nov.*; 14C-N, Ataphrus mulanguiniensis Ferrari, 2011; 15C, Lewi-
siella? sp. (in Ferrari 2011); 16C, Striatoconulus sp. (in Ferrari 2009); 17C, Pleurotomaria sp. (in Ferrari 2014); 18C, Leptomaria sp. (in
Ferrari 2014); 19C, Hamusina? wahnishae Ferrari, 2014; 20C, Colpomphalus musacchioi Ferrari, 2014; 21N, Colpomphalus? aff.
musacchioi Ferrari, 2014; 22C, Jurassiphorus? cf. triadicus Haas, 1953; 23C-N, Lithotrochus humboldtii (von Buch)*; 24C, Lithotro-
chus cf. rothi Damborenea & Ferrari, 2008; 25N, Lithotrochus rothi Damborenea & Ferrari, 2008; 26N, Proconulus? argentinus sp.
nov.; 27N, Guidonia disciformis sp. nov.; 28N, Discohelix sanicoensis sp. nov.; 29N, Cryptaenia sudamericana sp. nov.; 30N, Cryptae-
nia globosa sp. nov.; 31N, Striatoconulus? axialis sp. nov.; 32N, Pleurotomaria cf. multicincta (Zietten, 1830); 33N, Pleurotomaria sp.
(in Weaver 1931); 34N, Trochus cf. perinanus d’Orbigny, 1850; 35C, Trochus sp. (in Wahnish 1942); 36N, Trochus sp. (in Behrendsen
1891); 37N, Trochotoma (Trochotoma) protonotilis Ferrari et al., in press; 38N, Trochotoma (Placotoma) neuquensis Ferrari et al., in
press. * = species removed from the analysis.
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2014), Chartronella spiralis Ferrari, 2011, Chartronella
paganiae Ferrari, 2011, Hamusina? wahnishae Ferrari,
2014, Jurassiphorus? cf. triadicus Haas, 1953, Lithotro-
chus cf. rothi Damborenea & Ferrari, 2008, Trochus sp.
(Wahnish 1942) and Amberleya cf. americana (Wahnish,
1942) — which are not represented in the Neuquén Basin
(Fig. 5, Group A). On the other hand, the Pliensbachian
sediments in the Neuquén Basin have 15 local vetigastro-
pod species: Pleurotomaria cf. multicincta Weaver, 1931,
Trochus sp. (of Behrendsen 1891), Pleurotomaria sp. (of
Weaver 1931), Cryptaenia sudamericana sp. nov., Crypt-
aenia globosa sp. nov., Striatoconulus? axialis sp. nov.,
Trochus aft. perinanus d’Orbigny, 1842, Discohelix sani-
coensis sp. nov., Proconulus? argentinus sp. nov., Lithotro-
chus rothi Damborenea & Ferrari, 2008, Colpomphalus?
aff. musacchioi Ferrari, 2014, Ambercyclus andinus sp.
nov., Guidonia disciformis sp. nov., Trochotoma (Trocho-
toma) protonotialis Ferrari et al., in press, and Trochotoma
(Placotoma) neuquensis Ferrari et al., in press (Fig. 5,
Group B). Note that Chartronella gradata, together with
Proconulus? argentinus, Lithotrochus rothi, Colpompha-
lus? aff. musacchioi, Ambercyclus andinus, Guidonia disci-
Sformis, Cryptaenia sudamericana, Trochotoma
(Trochotoma) protonotialis and Trochotoma (Placotoma)
neuquensis form a subgroup within the Neuquén Basin
which occur at the Cerro Roth locality (Fig. 5, Group B.a).
Some taxa, such as Ataphrus mulanguiniensis Ferrari,
2011, Ambercyclus? isabelensis Ferrari et al., 2014, Callio-
tropis (Riselloidea) kedeli Ferrari et al., 2014, and Chartro-
nella gradata Ferrari, 2014, are represented in both
palacogeographical areas, showing a wide distribution
along the Andean region of Argentina. Lithotrochus hum-
boldtii (von Buch, 1839), Chartronella atuelensis sp. nov.
and Ambercyclus chilcaensis sp. nov. were removed from
the analysis as they are represented through a wider span
of time within the Early Jurassic, from the middle Hettan-
gian to the Pliensbachian. Moreover, most of the species
described in the Neuquén Basin are recorded only from the
Pliensbachian, and thus there is no certainty that they are
coeval with those from the Chubut Basin. The palacobio-
geographical units are interpreted, at least partially, to
reflect different faunal stocks of different ages.

The Neuquén and Chubut basins contain a high
number of local or pseudo-endemic gastropod species
and are thus interpreted here as separate palacogeo-
graphical units. The presence of these pseudo-endemic
marine vetigastropods could indicate that their distribu-
tion was mainly controlled palaeogeographically, even
though Gatto & Monari (2010) pointed out that envi-
ronmental control is a determinant in the palaeobiogeo-
graphical distribution of some Tethyan marine
gastropod species.

The latitudinal distributions of bivalve species within
the same basins was analysed by Damborenea (1996) and
Damborenea et al. (2010, 2012), but although some

endemic bivalve species were recognized in these regions
for late Pliensbachian/early Toarcian times, they do not
show such a clear-cut pattern as the gastropods. Neverthe-
less, some bivalve superfamilies were significantly more
diverse in the Chubut Basin, whereas several others were
more diverse in the Neuquén Basin (Damborenea et al.
2012, fig. 4.17). The study of Early Jurassic marine
bivalves from Chubut Province, including a detailed char-
acterization of most taxa represented and the revision of
their systematic position, is still in process.

Vicente (2005) summarized the evolution of the Juras-
sic Andean retroarc basin at a global scale for the Central
Andes, checking the time of the marine transgressions
along the Andean region of South America and distin-
guishing two main gulfs through the arc from which
waters flowed simultaneously northwards and southwards
in a narrow retroarc furrow. One of these gulfs was
located at 25° S and is known as the Taltal Gulf (Fig. 1);
the Curepto Pacific Gulf was located further south at 35°
S (Fig. 1). Both Pacific gulfs appeared in the Late Triassic
and extended during the Hettangian, and their evolution
as separate basins ended in the middle Pliensbachian, giv-
ing rise to a continuous elongated basin from Chubut
Province to northern Peru (Vicente 2005) (Fig. 1).
According to Vicente (2005), the Curepto Gulf was estab-
lished as a Pacific connection with the Neuquén Basin as
early as Hettangian times, and at the beginning of the
early Pliensbachian the marine transgression began to
spread longitudinally through the Andean region of
Argentina towards the north and south, reaching the cen-
tral Chubut Basin in the late Pliensbachian (Fig. 1). A
palacogeographical interpretation of the vetigastropod
distributional patterns in the Andean region of Argentina
is most probably related to the independent and separate
evolution of the Neuquén Basin since the early Hettangian
to early Pliensbachian, and the absence of marine deposits
in Chubut at that time. However, a shallow marine con-
nection between the Neuquén and Chubut basins during
the late Pliensbachian—early Toarcian throughout the
Palaeo-Pacific seaway (arrows in Fig. 1) may also explain
the common occurrence of some vetigastropod species in
both palacogeographical areas. Thus, the Palaeo-Pacific
seaway (as indicated in Fig. 1) could have been a dispersal
route enabling benthic vetigastropod marine faunal
exchange between the Neuquén and Chubut basins since
the late Pliensbachian.

Most of the new vetigastropod species here described
characterize a palacobiogeographical unit for the Neuquén
Basin, which is clearly separable from the Chubut fauna.
This suggests that new and updated taxonomic data can
greatly assist qualitative and quantitative palaeobiogeo-
graphical studies, enabling interpretation of the distribu-
tional patterns of Mesozoic benthic gastropods along the
Andean region of South America, and also in the southern
hemisphere.



Downloaded by [200.41.229.220] at 07:26 26 October 2015

Early Jurassic marine gastropods from Argentina 939

Acknowledgements

I am deeply grateful to Dr Susana Damborenea (MLP) for
providing most of the specimens described here, which
were collected by her from 1975 onwards during field
trips to the Neuquén Basin accompanied Drs Miguel Man-
cenido and Alberto Riccardi (both at MLP) to whom I also
extend my gratitude. I also wish to thank Dr Riccardi for
allowing access to the MLP collection and for supplying
an updated biostratigraphical framework for the Neuquén
Basin. I am grateful to the Direccion General de Patrimo-
nio Cultural, Secretaria de Estado de Cultura de la Provin-
cia de Neuquén and to Luis Zingoni, who allowed the
access to outcrops in his land in southern Neuquén Prov-
ince. I am also grateful to Dr Rodolfo Coria (Museo Car-
men Funes, Plaza Huincul, Neuquén, Argentina) for
arranging the loan of the gastropod material collected by
the authors; Santiago Bessone (CENPAT), Leandro Can-
essa (MEF) and Norberto Pfeiffer (MEF) for preparation
of specimens; Drs Miguel Mancenido and Javier
Echevarria (MLP) for their help during fieldwork in the
Neuquén Basin in 2012; Dr Silvia Lanés for providing
specimens from Quebrada de los Caballos; and Mr Jaime
Groizard (ALUAR) for allowing access to the SEM. Study
of the MLP and MCF-PIPH gastropod material was made
possible by a Sylvester-Bradley Award from the Palacon-
tological Association. This study is part of a long-term
project financed by CONICET grants, the last one being
PIP 112-200801-01567. Finally, I am grateful to S. Mon-
ari, S. Damborenea and M. Mancenido for valuable
comments.

Supplemental material

Supplemental material for this article can be accessed
here: http://dx.doi.org/10.1080/14772019.2014.967319

References

Bandel, K. 2010. Relationships of the Triassic Eucycloidea
Koken, 1897 (Mollusca, Gastropoda) to modern genera such
as Pagodatrochus, Calliotropis and Euchelus, based on mor-
phology of the early shell. Bulletin of Geoscienses, 85,
435—486.

Bandel, K., Griindel, J. & Maxwell, P. 2000. Gastropods from
the upper Early Jurassic/early Middle Jurassic of Kaiwara
Valley, North Canterbury, New Zealand. Freiberger For-
schungshefte, C490, 67—132.

Behrendsen, O. 1891. Zur Geologie des Ostabhanges der argen-
tinischen Cordillere. Teil 1. Zeitschrift der Deutschen Geolo-
gischen Gesellschaft, 43, 369—420.

Buch, L. von. 1839. Pétrifications recueillies en Amérique par
Mpr. Alexandre de Humboldt et par Mr. Charles Degenhardt.
Imprimerie de I’Académie Royale des Sciences, Berlin, 22

pp.

Chartron, C. & Cossmann, M. 1902. Note sur I’Infralias de la
Vendée et spécialement sur un gisement situé dans la com-
mune du Simon-la-Vineuse. Bulletin Société géologique de
France, 4(2), 163—203.

Conrad, T. A. 1855. Remarks on the fossil shells from Chile,
collected by Lieutenant Gilliss, with descriptions of the spe-
cies. Pp. 282286, pls 41, 42 in J. M. Gilliss (ed.) United
States Naval Astronomical Expedition to the Southern Hemi-
sphere during the Years 1849—°50—"51—"52. Supplemen-
tary Papers. A. O. P. Nicholson, Washington DC.

Conti, M. A. A. & Monari, S. 2001. Middle Jurassic gastropods
from the Central High Atlas, Morocco. Geobios, 34,
183-214.

Cossmann, M. 1885. Contribution a 1‘étude de la faune de
I’étage Bathonien en France (Gastropoda). Mémoires de la
Société Géologique de France, 3, 1—374.

Cossmann, M. 1902. Rectifications de nomenclature. Revue cri-
tique de Paléozoologie, 6, 223.

Cossmann, M. 1915, Etude complementaire sur le Charmoutien
de la Vendée. Mémoires de la Société linnéenne de Norman-
die, Section Géologique, 33, 113—159.

Cossmann, M. 1916. Essais de Paléonconchologie comparée,
10. Privately published, Paris, 292 pp.

Cossmann, M. 1918. Essais de paléoconchologie comparée,
Huitiéme Livraison. Privately published, Paris, 388 pp.

Cox, L. R. 1949. Moluscos del Triasico superior del Pert (Upper
Triassic Mollusca from Perd). Boletin del Instituto Geo-
logico del Peru, Lima, 12, 1-50.

Cox, L. R. 1960a. Subfamily Proconulinae Cox, n. subfam. Pp.
1247—1249 in R. C. Moore & W. Pitrat (eds) Treatise on
Invertebrate Paleontology. Part I, Mollusca 1. Geological
Society of America and University of Kansas Press, Boulder
and Lawrence.

Cox, L. R. 1960b. Family Nododelphinulidae Cox, n. fam. Pp.
308 in R. C. Moore & W. Pitrat (eds) Treatise on inverte-
brate paleontology. Part I, Mollusca 1. Geological Society
of America and University of Kansas Press, Boulder and
Lawrence.

Damborenea, S. E. 1987. Early Jurassic Bivalvia of Argentina.
Part I: Stratigraphical Introduction and Superfamilies Nucu-
lanacea, Arcacea, Mytilacea and Pinnacea. Palaeontograph-
ica Abteilung A,99,23—111, pls 1—4.

Damborenea, S. E. 1996. Palacobiogeography of Early Jurassic
bivalves along the southeastern Pacific margin. Actas
13°Congreso  Geologico Argentino y 3°Congreso de
Exploracion de Hidrocarburos, 5, 151—167.

Damborenea, S. E. & Ferrari, S. M. 2008. El género Lithotro-
chus Conrad (Gastropoda, Vetigastropoda) en el Jurasico
temprano de Argentina. Ameghiniana, 45, 197—209.

Damborenea, S. E., Mancenido, M. O. & Riccardi, A. C.
1975. Biofacies y estratigrafia del Liasico de Piedra Pintada,
Neuquén, Argentina. [° Congreso Argentino de Paleon-
tologia y Bioestratigrafia (Tucuman), Actas, 2, 173—228.

Damborenea, S. E., Pagani, M. A. & Ferrari, S. M. 2010.
Paleogeografia del Jurdsico temprano de Chubut: aportes de
los moluscos. 4° Simposio Argentino del Jurdsico, Pro-
grama y Resumenes, 35 pp.

Damborenea, S. E., Echevarria, J. & Ros-Franch, S. 2012.
Southern Hemisphere Palaeobiogeography of Triassic-
Jurassic Marine Bivalves. SpringerBriefs in Earth System
Sciences, Springer, Dordrecht, 141 pp.

d’Orbigny, A. 1842—3. Paléontologie Francaise. Terrains
Crétacés. II. Gastropodes. Masson, Paris, 456 pp.

d’Orbigny, A. 1850—60. Paléontologie Frangaise. Terrain
Jurassique II. Gastéropodes. Masson, Paris, 622 pp.


http://dx.doi.org/10.1080/14772019.2014.967319

Downloaded by [200.41.229.220] at 07:26 26 October 2015

940 S. M.

de Stefani, C. 1880. I fossili triasici nelle Alpi Apuane. Rendi-
conti del Reale Istituto Lombardo di Scienze e Lettere, serie
11,13,493-497.

Dunker, W. 1847. Uber einige neue Versteinerungen aus ver-
schiedenen Gebirgsformationen. Palaeontographica, 1,
128—133.

Eudes—Deslongchamps, J. A. 1849. Mémoires sur les Pleuroto-
maries des terrains secondaires du Calvados. Mémoires de la
Société Linnéenne de Normandie, 8, 1—157.

Fernandez Garrasino, C. 1977. Contribucién al conocimiento
geoldgico de la zona comprendida entre Estancia Ferraroti,
Cerro Colorado y Cerrito Negro, Departamento Tehuelches,
Provincia del Chubut. Revista de la Asociacién Geolégica
Argentina, 32, 130—144.

Ferrari, S. M. 2009. Cosmopolitan Early Jurassic marine gas-
tropods from west-central Patagonia, Argentina. Acta Palae-
ontologica Polonica, 54, 449—461.

Ferrari, S. M. 2011. Early Jurassic Ataphridae (Mollusca: Gas-
tropoda) from Chubut, Argentina: paleogeographic and
paleoecologic implications. Ameghiniana, 48, 63—77.

Ferrari, S. M. 2012. The genera Cryptaulax and Procerithium
(Procerithiidae, Caenogastropoda) in the Early Jurassic of
Patagonia, Argentina. Alcheringa, 36, 323—336.

Ferrari, S. M. 2013. New Early Jurassic gastropods from west-
central Patagonia, Argentina. Acta Palaeontologica Polon-
ica, 58, 579—-593.

Ferrari, S. M. 2014. Patellogastropod and Vetigastopoda (Mol-
lusca, Gastropoda) from the marine Jurassic of Patagonia,
Argentina. Historical Biology, 26, 563 —581.

Ferrari, S. M., Kaim, A. & Damborenea, S. E. 2014. The gen-
era Calliotropis Seguenza and Ambercyclus n. gen. (Vetigas-
tropoda, Eucyclidae) from the Early Jurassic of Argentina.
Journal of Paleontology, 88, 1174—1188.

Ferrari, S. M., Damborenea, S. E., Mancenido, M. O. &
Griffin, M. in press. Early Jurassic Trochotomidae (Vetigas-
tropoda, Pleurotomaroiodea) from the Neuquén Basin,
Argentina. Journal of Paleontology.

Fischer, J. & Weber, C. 1997. Révision critique de la
Paléontologie Frangaise d‘Alcide d’Orbigny. Vol II. Gastro-
poden jurassiques. Masson, Paris, 300 pp.

Gabb, W. M. 1869. Cretaceous and Tertiary fossils. California
Geological Survey, Paleontology, 2, 1—299.

Gatto, R. & Monari, S. 2010. Pliensbachian gastropods from
Venetian Southern Alps (Italy) and their palacobiogeograph-
ical significance. Palaeontology, 53, 771—802.

Gemmellaro, G. G. 1874. Sopra i fossili della zona con Terebra-
tula Aspasia Menegh. della provincia di Palermo e di Tra-
pani. Pp. 84—112 in G. G. Gemmellaro (ed.) Sopra alcune
faune giuresi e liasiche della Sicilia. Studi. Lao, Palermo.

Giacosa, R. E. & Marquez, M. J. 2000. Jurdsico y Cretdcico de
la Cordillera Patagénica septentrional y Precordillera
Patagénica. Pp. 444—459 in R. Caminos (ed.) Geologia
Argentina. Anales del Servicio Geoldgico Minero Argen-
tino, Buenos Aires.

Griindel, J. 2000. Archaeogastropoda aus dem Dogger Nord-
deutschlands und des nordwestlichen Polens. Berliner Geo-
wissenschaftliche Abhandlungen Reihe, E34,205—253.

Griindel, J. 2001. Gastropoden aus dem Jura der
sidamerikanischen Anden. Freiberger Forschungshefte,
C492, 43—-84.

Griindel, J. 2003. Gastropoden aus dem Unteren Lias (Ober-
Hettangium bis Unter-Sinemurium) Stidwestdeutschlands.
Stuttgaret Breitrdge zur Naturkunde, B340, 1-55.

Griindel, J. 2004. Gastropoden aus dem oberen Bathonium von
Luc-sur-Mer/Calvados (Normandie; Frankreich):

Ferrari

Archaeogastropoda und Neritomorpha. Feiberger For-
schungshefie, C502, 15—50.

Griindel, J. 2005. Die Gattung Discohelix Dunker, 1847 (Gas-
tropoda) und zur Fassung der Discohelicidae Schroder,
1995. Neues Jahrbuch fiir Geologie und Paldontologie,
Monathshefte, 2005, 729—748.

Griindel, J. 2008. Remarks to the classification and phylogeny
of the Ataphridae Cossmann, 1915 (Gastropoda, Archaeo-
gastropoda) in the Jurassic. Neues Jahrbuch fiir Geologie
und Paldontologie, Abhandlungen, 250, 177—197.

Griindel, J. 2011. Die Ptychomphalidac WENZ, 1938, (Pty-
chomphaloidea, Gastropoda) im Jura. Freiberger For-
schungshefte, C539, 59—69.

Griindel, J. & Kaim, A. 2006. Shallow-water gastropods from
the Late Oxfordian sands in Kigby (Pomerania, Poland).
Acta Geologica Polonica, 56, 121—157.

Gulisano, C. A. 1981. El Ciclo Cuyano en el norte de Neuquén y
sur de Mendoza. Actas 8* Congreso Geoldgico Argentino,
Buenos Aires, 3, 579—592.

Gulisano, C. A. & Gutiérrez-Pleimling, A. 1995. The Jurassic
of the Neuquén Basin. A. Neuquén Province, Field Guide.
Asociacion Geologica Argentina, E2, 1—111.

Haas, O. 1953. Mesozoic Invertebrate Faunas of Peru.
Bulletin of the American Museum of Natural History, 101,
1-328.

Hammer, @., Harper, D. A. T. & Ryan, P. D. 2001. PAST:
Paleontological Statistics Software Package for Education
and Data Analysis. Palaeontologia Electronica, 4, 1-9.

Hudleston, W. H. 1887—96. A monograph of the Inferior Oolite
Gasteropoda, Part 1. British Jurassic Gasteropoda. Mono-
graph of the Palaeontographical Society, 57—514, pls
1—44.

Jaworski, E. 1923. Die marine Trias in Sudamerika. Part 26. In
G. Steinmann (ed.) Beitrage zur Geologie und Palaontologie
von Stidamerika. Neues Jahrbuch fur Mineralogie, Geologie
und Paldontologie, BB, 47, 93—200.

Kaim, A. 2004. The evolution of conch ontogeny in Mesozoic
open sea gastropods. Palaeontologia Polonica, 62, 3—183.

Kaim, A., Jenkins, R. G. & Hikida, Y. 2009. Gastropods from
Late Cretaceous Omagari and Yasukawa hydrocarbon seep
deposits in the Nakagawa area, Hokkaido, Japan. Acta
Palaeontologica Polonica, 54, 463—490.

Koken, E. 1897. Die Gastropoden der Trias um Hallstadt.
Abhandlungen der K.K. Geologischen Reichsanstalt, 17(4),
1-112.

Legarreta, L. & Gulisano, C. A. 1989. Analisis estratigrafico de
la cuenca Neuquina (Tridsico superior-Terciario inferior).
Pp. 221—-244 in G. A. Chebli & L. A. Spalletti (eds) Cuen-
cas Sedimentarias Argentinas. Serie Correlacion Geologica.
Tucuman, Argentina.

Monari, S., Conti, M. A. & Szabé, J. 1996. Evolutionary sys-
tematics of the Jurassic Trochoidea: The Family Colloniidae
and subfamily Proconulidae. Pp. 199—204 in J. D. Taylor
(ed.) Origin and evolutionary radiation of the Mollusca.
University Press, Oxford.

Monari, S., Marino, M. C. & Conti, M. A. 2008. Palacobiogeo-
graphical significance of some Pliensbachian gastropods
from north-eastern Sicily (Italy). Quaderni del Museo Geo-
logico G.G. Gemmellaro, 9, 55—62.

Moricke, W. 1894. Versteinerungen des Lias und Unteroolith
von Chile. Neues Jahrbuch fiir Mineralogie, Geologie und
Paldontologie B.B, 9, 1—100, pls 1—6.

Miinster, G. G. 1844. Petrefacta Germaniae, Dritter Theil. Pp.
1-128 in G. A. Goldfuss (ed.) Petrefacta Germaniae, Drit-
ter Theil. Arnz and Co., Diisseldorf.



Downloaded by [200.41.229.220] at 07:26 26 October 2015

Early Jurassic marine gastropods from Argentina 941

Rafinesque, C. S. 1815. Analyse de la nature, ou tableau de
Punivers et des corps organises. Privately published,
Palermo, 224 pp.

Ramos, V. A. 1992. Geologia de la Alta Cordillera de San Juan.
Revista de la Asociacion Geologica Argentina, 47(3),
268—269.

Riccardi, A. C. 1983. The Jurassic of Argentina and Chile. Pp.
201—263 in M. Moullade & A. E. M. Nairn (eds) The Phan-
erozoic Geology of the World 1. The Mesozoic, B. Elsevier,
Amsterdam.

Riccardi, A. C. 2008a. The marine Jurassic of Argentina: a bio-
stratigraphic framework. Episodes, 31, 326—335.

Riccardi, A. C. 2008b. El Jurdsico de Argentina y sus amonites.
Revista de la Asociacion Geologica Argentina, 63,
625—643.

Riccardi, A. C., Damborenea, S. E., Mancenido, M. O. &
Leanza, H. A. 2011. Megainvertebrados del Jurdsico y su
importancia geobioldgica. Pp. 441—464 in H. A. Leanza, C.
Arregui, O. Carbone, J. C. Danieli & J. M. Vallés (eds) Geo-
logia y Recursos Naturales de la Provincia del Neuquén,
Relatorio del 18°Congreso Geoldogico Argentino. Buenos
Aires, Argentina.

Salvini-Plawen, L. V. 1980. A reconsideration of systematics in
the Mollusca (phylogeny and higher classification). Malaco-
logia, 19, 249—-278.

Schmidt, M. 1905. Uber Oberen Jura in Pommern. Abhandlun-
gen der Koniglich Preufsischen Geologischen Landesan-
stalt und Bergakademie, Neue Folge, 41, 1—-222.

Sowerby, J. 1819. The Mineral Conchology of Great Britain.
Part 3. Meredith, London, 222—253 pp.

Sowerby, J. 1821. The Mineral Conchology of Great Britain.
Part 4. Meredith, London, 307318 pp.

Stoliczka, F. 1861. Uber die Gastropoden und Acephalen der
Hierlatz-Schichten.  Sitzungberichte der mathematisch-
naturwissenschaflichen Classe der k. Akademie der Wissen-
schaften Wien, 43, 157—204.

Szabé, J. 1981. Lower and Middle Jurassic gastropods from the
Bakony Mountains (Hungary). Part III. Patellacea and Tro-
chacea (Archaeogastropoda). Annales Historico-Naturales
musei Nationalis Hungarici, 73, 55—67.

Szabé, J. 1994. Tethyan Jurassic gastropod provinciality and some
palaeogeographical implications. Geobios, 17, 615—621.

Szabé, J. 2009. Gastropods of the Early Jurassic Hierlatz Lime-
stone Formation; part 1: a revision of type collections from
Austria and Hungarian localities. Fragmenta Palaeontolog-
ica Hungarica, 26, 1—108.

Tankard, A. J., Uliana, M. A., Welsink, H. J., Ramos, V. A.,
Turic, M., Franca, A. B., Milani, E. J., Brito Neves, B. B.,
Eyles, N., Skarmeta, J., Santa Ana, H., Wiens, F.,
Cirbian, M., Lopez Paulsen, O., Germs, G. J. B., De Wit,
M. J., Machacha, T. & Miller, R. 1995. Structural and tec-
tonic controls of basin evolution in southwestern Gondwana
during the Phanerozoic. American Association of Petroleum
Geologists, Memoir, 62, 5—52.

Uliana, M. A. & Biddle, K. T. 1988. Mesozoic-Cenozoic paleo-
geographic and geodynamic evolution of southern South
America. American Association of Petroleum Geologists,
Memoir, 46, 599—614.

Vergani, G. D., Tankard, A. J., Belotti, H. J. & Welsink, H. J.
1995. Tectonic evolution and paleogeography of the Neu-
quén Basin, Argentina. American Association of Petroleum
Geologists, Memoir, 62, 383—402.

Vicente, J. C. 2005. Dynamic paleogeography of the Jurassic
Andean Basin: pattern of transgression and localization of
main straits through the magmatic arc. Revista de la
Asociacion Geolégica Argentina, 60(1), 221—-250.

Volkheimer, W., Mancenido, M. O. & Damborenea, S. E.
1978. Zur Biostratigraphie des Lias in der Hochkordillere
von San Juan, Argentinien. Miinstersche Forschungen fiir
Geologie und Paldontologie, 44/45, 205—235.

Wahnish, E. 1942. Observaciones geoldgicas en el Oeste del
Chubut. Estratigrafia y fauna del Liasico en los alrededores
del rio Genua. Boletin del Servicio Geologico Nacional, 51,
1-73.

Weaver, C. 1931. Paleontology of the Jurassic and Cretaceous
of West Central Argentina. Memoir, University of Washing-
ton, 1, 1—469.

Wenz, W. 1938—44. Gastropoda. Prosobranchia. Pp. 1-1639 in
O. H. Schindewolf (ed.) Handbuch der Paldozoologie, Band
6. Verlag von Gebriider Borntraeger, Berlin.



	Abstract
	Introduction
	Geological setting
	Material and methods
	Institutional abbreviations

	Systematic palaeontology
	Outline placeholder
	Type species
	Occurrence
	Remarks
	Material
	Occurrence
	Description
	Dimensions
	Remarks
	Material
	Occurrence
	Description
	Dimensions
	Remarks
	Type species
	Occurrence
	Remarks
	Diagnosis
	Derivation of name
	Material
	Occurrence
	Description
	Remarks
	Type species
	Occurrence
	Remarks
	Emended diagnosis
	Material
	Occurrence
	Description
	Dimensions
	Remarks
	Diagnosis
	Derivation of name
	Material
	Occurrence
	Description
	Remarks
	Type species
	Occurrence
	Material
	Occurrence
	Description
	Dimensions
	Remarks
	Material
	Occurrence
	Description
	Remarks
	Type species
	Occurrence
	Remarks
	Diagnosis
	Derivation of name
	Material
	Occurrence
	Description
	Remarks
	Type species
	Occurrence
	Remarks
	Diagnosis
	Derivation of name
	Material
	Occurrence
	Description
	Remarks
	Type species
	Occurrence
	Remarks
	Diagnosis
	Derivation of name
	Material
	Occurrence
	Description
	Dimensions
	Remarks
	Diagnosis
	Derivation of name
	Material
	Occurrence
	Description
	Dimensions
	Remarks
	Type species
	Occurrence
	Remarks
	Diagnosis
	Derivation of name
	Material
	Occurrence
	Description
	Dimensions
	Remarks
	Type species
	Occurrence
	Material
	Occurrence
	Description
	Remarks
	Type species
	Occurrence
	Remarks
	Diagnosis
	Derivation of name
	Material
	Occurrence
	Description
	Dimensions
	Remarks
	Diagnosis
	Derivation of name
	Material
	Occurrence
	Description
	Dimensions
	Remarks


	Discussion
	Palaeobiogeographical implications

	Acknowledgements
	Supplemental data
	References



