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A B S T R A C T

The new genus Totoralia from the late middle Cambrian of El Totoral (Mendoza Province, western Argentina) 
is described herein. It is a delicate, high, bilaterally symmetrical cone with a sub-central apex and five to seven 
prominent comarginal corrugations. In addition, its surface shows numerous fine comarginal lines, as well as 
thin, closely spaced radial lirae. Totoralia gen. nov., in most respects, resembles the Cambrian helcionellids 
Scenella BILLINGS and Palaeacmaea HALL and Whitfield. Although Scenella has been considered as a 
chondrophorine cnidarian by some authors in the past, now the predominant view is that it is a mollusk. Likewise, 
several aspects of Totoralia gen. nov. morphology indicate closer affinities with mollusks. The specimens studied 
constitute elevated cones that are rather consistent in height, implying that they were not flexible structures like 
those of the chondrophorines. The presence of a short concave slope immediately in front of the apex can also be 
interpreted as a mollusk feature. In addition, the numerous comarginal lines of the cone are uniform in prominence 
and constant in spacing, and are only represented on the dorsal surface of the shell; thus, they are most similar to 
the incremental growth lines of shells of mollusks. The morphology of Totoralia gen. nov. is regarded as primitive 
in the Helcionelloida because the ancestor of the class is likely to have had a minute, untorted limpet-shaped shell. 
Although the new genus herein described seems to be endemic to Argentina, the Cambrian occurrences of related 
scenellid genera suggest affinities with Laurentia.

Mollusca. Helcionelloida. Totoralia. Middle Cambrian. Mendoza. Argentina.KEYWORDS

INTRODUCTION

Many Paleozoic biotas include conical-shaped 
fossils which are of uncertain taxonomic position. In 
some cases the suprageneric affinities of these fossils 
can be confidently established. For instance, well-
preserved bilaterally symmetrical shells of patellacean 
gastropods show indications of an internal horseshoe-

shaped muscle scar, which reflects torsion of the soft 
parts (Yochelson, 1984). In contrast, the presence of 
paired muscle scars is indicative of  “monoplacophoran” 
affinities (e.g., Knight and Yochelson, 1960; Yochelson, 
1984; Stinchcomb, 1986). Runnegar and Pojeta 
(1974), Runnegar and Jell (1976), Pojeta et al. (1987), 
and Runnegar (1987) described diagnostic features 
of early mollusks and discussed their phylogenetic 
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significance. Primitive taxa are characterized by 
having a minute, untorted shell with a small aperture, 
bilaterally symmetrical muscle insertions, and lacking 
an operculum. The fossil record showed that the 
“monoplacophorans” gave rise to the Gastropoda, 
Cephalopoda, and Rostroconchia.

Unfortunately it is not always possible to determine 
conclusively the affinities of “cap-shaped” fossils. Because 
of poor preservation many early Paleozoic genera were 
assigned either to Helcionellacea or “Monoplacophora” 
only on the basis of their external morphology. Debate 
continues about the affinities of many of these cones, in 
large part due to lack of muscle scars. Palaelophacmaea 
DONALDSON, 1962 was originally described as a 
patelliform gastropod (Donaldson, 1962) but was later 
reinterpreted as the pneumatophore of a chondrophorine 
cnidarian (Yochelson and Stanley, 1981; Stanley and 
Kanie, 1985; Bell et al., 2001). The late Cambrian genus 
Palaeacmaea HALL and WHITFIELD, 1872, originally 
placed in the Gastropoda and later transferred to the 
“Monoplacophora”, was recently regarded by Webers 
and Yochelson (1999) as a medusiform fossil of uncertain 
affinities. Marocella GEYER (Geyer, 1986; Evans, 1992; 
Lin, 1999; see also Yochelson and Gil Cid, 1984) is another 
enigmatic (Incertae Sedis) conical fossil characterized by 
having a depressed, rigid shell with a peculiar internal 
structure, which also bears some similarities to both 
mollusks and chondrophorine cnidarians. Similarly, 
specimens of the Cambrian–Middle Ordovician Scenella 
BILLINGS, 1872 were first considered as mollusk shells 
(Billings, 1872; Knight, 1952; Knight and Yochelson, 
1960; Runnegar and Jell, 1976; Berg-Madsen and Peel, 
1986; Geyer, 1986; Landing, 1988; Landing and Narbonne, 
1992) but have been reassigned by some authors to the 
Chondrophorina (Yochelson, 1984; Yochelson and Gil 
Cid, 1984; Stanley, 1986; Babcock and Robison, 1988). 
However, Pojeta et al. (1987) described bilaterally 
symmetrical pairs of muscle scars in a Cambrian 
specimen assigned to this genus, so that a relationship 
to helcionelloids is evident in this case. Recently, Martí 
Mus et al. (2008) described a helcionelloid protoconch on 
a Scenella-like mollusk, providing stronger evidence in 
favour of mollusk affinities.

Rusconi (1954, 1955) originally described Pichynella 
(type species P. annulata RUSCONI) near San Isidro in the 
Cambrian of Mendoza, Argentina, and assigned it to the 
Class Gastropoda. Subsequently, he described two other 
species (P.? hornillensis RUSCONI, 1956a and P. striata 
RUSCONI, 1958) from El Totoral, Mendoza. Rusconi’s 
sketches of the three species of Pichynella depict similar 
cones strongly ornamented with comarginal corrugations. 
Nevertheless, the reexamination of the respective holotypes 
has demonstrated that the type species Pichynella annulata 

from San Isidro strongly differs from the material described 
from El Totoral. New specimens from the latter locality are 
studied herein. They include well-preserved individuals 
showing their original convexity and fine details of their 
ornamentation. The new genus Totoralia (type species 
Pichynella? hornillensis RUSCONI) is proposed in this 
work, and its biological affinities and paleobiogeographical 
implications are discussed.

GEOLOGICAL SETTING

Cambrian outcrops in the southern Precordillera 
in Mendoza Province, western Argentina, are 
predominantly isolated carbonate blocks chaotically 
mixed within Middle to Upper Ordovician siliciclastic 
sequences (Heredia and Beresi, 2004). These olistoliths 
range from centimeters to hundred of meters in thickness 
and represent shelf to upper slope environments 
containing diverse shelly faunas (e.g., Bordonaro, 1992, 
2003b; Bordonaro et al., 1993; Bordonaro and Liñán, 
1994; Heredia, 1994, 1996; Bordonaro and Banchig, 
1996; Shergold et al., 1995; Tortello and Bordonaro, 
1997; Keller, 1999; Heredia and Beresi, 2004). The 
most classic fossil localities are San Isidro, Cerro El 
Solitario, and El Totoral (Fig. 1).

The San Isidro area is located 15km W of Mendoza 
city. There, the carbonate San Martín, San Isidro, and La 
Cruz Olistoliths, as well as other minor exotic blocks, are 
emplaced in the Ordovician green and black shales of the 
Estancia San Isidro and Empozada formations (see Beresi, 
2003; Heredia and Beresi, 2004). These allochthonous 
units contain trilobites, sponge spicules, and chancellorid 
sclerites which are middle Cambrian (Glossopleura and 
Oryctocephalus Zones) and Furongian (Crepicephalus, 
Glyptagnostus reticulatus, Elvinia and Saukia Zones) 
in age (Bordonaro, 2003b; Beresi, 2003). The Cerro 
El Solitario locality is about 40km NNW of Mendoza 
city, and consists of a medium size olistolith (Solitario 
Olistolith) partially covered by alluvial material. It is 
composed of open-shelf dark limestones and black shales 
containing trilobites of latest middle Cambrian (Lejopyge 
laevigata Zone) age (Poulsen, 1960; Bordonaro and Liñán, 
1994; Tortello and Bordonaro, 1997; Bordonaro, 2003b; 
Tortello, 2009 and references therein).

El Totoral is 25km NW of Mendoza city and 3.5km SE 
of Puesto El Totoral (Rusconi, 1956a, 1958; Castellaro, 
1963; Borrello, 1965, 1971; Bordonaro and Banchig, 
1996; Bordonaro, 2003b) (Fig. 1). The stratigraphy and 
paleontology of this area are still poorly known. Rusconi 
(1956a, 1958) provided a brief description of the outcrop and 
described trilobites, brachiopods, hyoliths, and “gastropods” 
(P. hornillensis RUSCONI, 1956a; P. striata RUSCONI, 
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FIGURE 1

1958) from a 20-m-thick succession of black limestones 
which were assigned to the middle Cambrian. These 
open-shelf limestones constitute an olistolith (assigned 
to “Olistoliths Totoral” in Bordonaro and Banchig, 
1996) mixed within the late Darriwilian shales of the 
Estancia San Isidro Formation (Heredia and Beresi, 
2004; Heredia, 2007) (Fig. 2). The El Totoral section is 
tectonically emplaced in the Silurian-Devonian shales 
of the Villavicencio Formation.

SAMPLING AND REPOSITORY

The specimens studied herein were collected in 
the Totoral Olistolith by Dr. Ángel V. Borrello and his 
associates (Universidad Nacional de La Plata) during the 

1960s and housed in the Museo de Ciencias Naturales 
de La Plata (MLP), Argentina. In addition, Rusconi’s 
collections are housed in the Museo de Ciencias Naturales 
y Antropológicas “Juan Cornelio Moyano” (PI-MCNAM), 
Mendoza, Argentina. The material is associated with 
Tomagnostella KOBAYASHI, 1939, Clavagnostus calensis 
RUSCONI, 1950 and other trilobites of the Lejopyge 
laevigata Zone, which indicate a late middle Cambrian 
age (Robison, 1984, 1988; Tortello and Bordonaro, 1997; 
Tortello, 2009).

SYSTEMATIC PALEONTOLOGY

Phylum: mollusca Cuvier, 1797
Class: helcionelloida Peel, 1991



M . F.  T O RT E L L O  a n d  N . M .  S A B AT T I N I

G e o l o g i c a  A c t a ,  9 ( 2 ) ,  1 7 5 - 1 8 5  ( 2 0 1 1 )
D O I :  1 0 . 1 3 4 4 / 1 0 5 . 0 0 0 0 0 1 6 9 2

A conical-shaped mollusk from the Cambrian of Argentina

178

Order: helcionellida Geyer, 1994
Family: scenellidae Wenz, 1938

Genus Totoralia nov.

Derivation of the name: After El Totoral locality.

Type species: Pichynella? hornillensis RUSCONI, 
1956a (see below).

Diagnosis of the genus (nov.). Elongate, bilaterally 
symmetrical, moderately high patelliform organism having 
a sub-central, erect apex, and five to seven comarginal 
rugosities separated by wide troughs. Surface with fine 
radial lirae closely spaced, forming a reticulate pattern by 
intersection with comarginal growth lines.

Discussion. “Pichynella?” hornillensis from El Totoral 
was tentatively assigned to Pichynella RUSCONI, 1954 
by Rusconi (1956a, 1958). However, the type species 
Pichynella annulata, from the Cambrian of San Isidro, 
Mendoza (Rusconi, 1954; Rusconi, 1955, pl. 4, fig. 2), is 
characterized by a very small shell that has a curved marginal 
apex, and an ornamentation consisting of inflated, smooth 
rings separated by deep, narrow furrows (Fig. 3). Based 
on “P.?” hornillensis the new genus Totoralia is erected 
herein (Fig. 4), which clearly differs from Pichynella in 
its larger size, a sub-central apex, and an ornamentation 
comprising an alternation of prominent rugosities and wide 
troughs, as well as fine radial lirae. 

Totoralia gen. nov. superficially resembles Palaea-
cmaea from the upper Cambrian of North America (see 
Webers and Yochelson, 1999), in its sub-central apex, 
elliptical shape and presence of comarginal undulations. 
However, the former is much smaller and proportionately 
higher, its surface shows radial lirae, and the slopes are 
steeper near the margin. It also resembles Scenella, from 
the Cambrian–Ordovician of North America, Europe and 
Asia (Yochelson, 1984; Babcock and Robison, 1988), 
in its elliptical basal outline, sub-central apex, and co-
occurrence of comarginally arranged rugosities and fine 
radial ribs forming a reticulate pattern. Totoralia gen. nov. 
is mainly distinguished from the Scenella type material 
(Knight, 1941, pl. 2, figs. 5.a-b) by its steeper slopes and 
its more prominent corrugations. Totoralia gen. nov. and 
Palaelophacmaea, from the Lower Ordovician of North 
America (Donaldson, 1962; Yochelson and Stanley, 1981), 
share a thin shell, subcentral apex, comarginal rugosities, 
and fine growth lines between coarser corrugations. 
However, the latter further differs by its lower conical form 
and the presence of one prominent radial ridge extending 
from near the apical region to the margin, and a circular 
basal outline.

The new genus is distinguished from Protoconchoides 
SHAW, 1962a (see also Shaw, 1962b) and Kirengella 
ROZOV, 1968 mainly by having stronger comarginal 
undulations, and from Palaeoscurria PERNER, 1903 
by having uniform, steeply inclined slopes. Irondalia 
STINCHCOMB and ANGELI, 2002 shows a medusiform 
morphology with a subcentral apex and pronounced growth 
lines, but mainly differs from Totoralia gen. nov. because 
the former possesses a low shell. Calloconus PERNER, 
1903 is further distinguished by its larger, thicker shell, 
which shows an ornamentation consisting of numerous 
imbricating lamellae.

Totoralia gen. nov. and the helcionellids Ginella 
MISSARZHEVSKY in ROZANOV et al., 1969 and 
Mellopegma RUNNEGAR and JELL, 1976, as well as 
some species of Stenotheca SALTER in HICKS, 1872 
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(Runnegar in Bengtson et al., 1990; Skovsted and Peel, 
2007), have similar comarginal rugae, but the latter differ 
by having a cyrtoconic, strongly laterally compressed shell. 
Helcionella GRABAU and SHIMER, 1909 (e.g., Knight, 
1941; Gubanov et al., 2004a) is distinguished from the 
new genus mainly because it shows the apex closer to the 
posterior end of the shell.

Leptostega GEYER, 1986 resembles Totoralia gen. 
nov. by bearing a similar quantity of prominent comarginal 
thickenings that continue around the shell. However, the 
former differs by possessing a smaller, cyrtoconically 
curved shell, as well as wider corrugations. Mackinnonia 
RUNNEGAR in BENGTSON et al., 1990 also differs by 
having a shell with a smooth exterior.

Latouchella COBBOLD, 1921 and Oelandia 
WESTERGÅRD, 1936 are distinguished from Totoralia 
gen. nov. by bearing an apex that is curved backwards. 
Anabarella VOSTOKOVA, 1962 (Gubanov and Peel, 
2003; Gubanov et al., 2004b) clearly differs by its smooth, 
laterally compressed shell which is coiled through about 
a whorl. Similarly, Bemella MISSARZHEVSKY in 
ROZANOV et al., 1969 is distinguished by having an 
excentric apex, whereas Bestashella MISSARZHEVSKY 
in MISSARZHEVSKY and MAMBETOV, 1981 and 
Kistasella MISSARZHEVSKY, 1989 have a laterally 
compressed shell, which is strongly asymmetrically coiled.

Stratigraphic and geographic range: Upper middle 
Cambrian, El Totoral, Mendoza, Argentina.

Totoralia hornillensis (RUSCONI, 1956a)
Figures 4A–L

1956a      Pichynella? hornillensis, Rusconi, fig. 1.
1958 Pichynella striata Rusconi, fig. 13.

Material. Holotype (PI-MCNAM 19959; Fig. 4E) and 
paratype (PI-MCNAM 19960) of Pichynella hornillensis 
RUSCONI, 1956a; holotype (PI-MCNAM 22015; 

Fig. 4L) of Pichynella striata RUSCONI, 1958. Five 
additional individuals (MLP 31850–31853; Figs. 4A–D, 
F–K). All specimens from the El Totoral locality.

Diagnosis: As for the genus, which is monotypic. 

Emended Rusconi (1956a) description: Elongate, 
moderately high, bilaterally symmetrical cone with a blunt, 
sub-central apex. Outline of margin sub-elliptical; length 
about 1.3 times width, ranging up to 5mm. Apex located 
45% sagittal length from anterior margin. Lateral slopes 
uniform, steeply inclined. Anterior slope slightly concave 
near the apex. Specimens ornamented with five to seven 
prominent comarginal corrugations, interspaces being 
wider than rugosities; in addition, a narrow belt occurs at 
the margin. Shell thin. Surface showing regular comarginal 
growth lines running parallel to the basal margin of the 
cone, commonly eight to ten between coarser corrugations, 
and fine, closely spaced radial lirae. Comarginal lines and 
radial lirae form a reticulate pattern of nearly square blocks, 
which show faint nodes at the vertices. Evidence of apical 
pore, snorkel and muscle scars lacking.

Discussion. Characters that have taxonomic significance 
in patelliform organisms include relative size, length/width 
ratio, position of the apex, apical and slope morphology, 
and presence or absence of radial ribs and ornamentation. 
Some of these features can be variable within collections, 
a fact that is partially attributed to taphonomic factors 
(Babcock and Robison, 1988). The degree of expression of 
the corrugations of Totoralia hornillensis gen. nov. varies 
between specimens. Some well-preserved individuals 
(Figs. 4A–E, K) show conspicuous comarginal ridges, 
whereas others (Figs. 4F–H, L) exhibit moderately-
developed undulations. On the other hand, a specimen 
interpreted as a composite mould (Figs. 4I–J) shows only 
three faint rugosities near the margin, lacking any traces 
thereof towards the apical zone. 

The distinctness of radial lirae also fluctuates, since 
they are clearly seen in some materials (Figs. 4D, G, L) but 
are weaker in the holotype (Fig. 4E) and other individuals 
(Figs. 4I–K). Similarly, the variability of T. hornillensis 
involves the steepness of slopes of the cones. Although the 
collections studied suggest a uniform slope from apex to 
margin, the inclination in specimens MLP 31850, 31851 
(Figs. 4A–D, F–H) is greater than that of MLP 31852 
(Figs. 4I–J).

Pichynella striata RUSCONI (1958, fig. 13) was 
erected on the basis of material from El Totoral, found 
in association with T. hornillensis. A mould of the 
holotype, which shows the apical zone imperfectly 
preserved, is re-illustrated herein (Fig. 4L). According 
to Rusconi (1958), this taxon is characterized by a 

A B

 Pichinella annulata RUSCONI, 1954, Cambrian, San Isidro, 
Mendoza. A) Latex mould of the holotype PI-MCNAM 18075. B) Latex 
mould of the paratype PI-MCNAM 18076. Scale bars 0.2mm.

FIGURE 3
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conical shell having an ovoid outline, six comarginal 
rings, and numerous and conspicuous radial ridges. 
Taking into account the variability described above, 

these characters correspond with those of Totoralia 
hornillensis, so we suppress P. striata as a subjective 
junior synonym. 

A B C

D E F

G H I

J K

L

 Totoralia hornillensis (RUSCONI, 1956a), late middle Cambrian, El Totoral, Mendoza, Argentina. A–D) MLP 31850; A) Lateral view; B–D) Dor-
solateral view. E) Latex mould of the holotype PI-MCNAM 19959, dorsolateral view. F–H) MLP 31851, latex mould; F) Lateral view; G) Detail of the orna-
mentation; H) Dorsal view. I–J) MLP 31852, partially preserved composite mould; I) Dorsal view; J) Lateral view. K) MLP 31853, fragment, lateral view. 
L) PI-MCNAM 22015 (latex mould of the holotype of Pichynella striata RUSCONI, 1958), dorsolateral view. Scale bars 1mm (excepting G, 0.5mm).

FIGURE 4
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Stratigraphic and geographic range: Upper middle 
Cambrian, El Totoral, Mendoza, Argentina.

TAXONOMIC AFFINITY

The presence of a delicate cone having a sub-central 
apex and strong comarginal corrugations invites us to 
compare Totoralia gen. nov. especially with Palaeacmaea 
HALL and WHITFIELD, 1872, Scenella BILLINGS, 1872, 
and Palaelophacmaea DONALDSON, 1962 (see above). 
These taxa were originally described as mollusk shells 
and later reinterpreted by some authors as medusiform 
organisms, with possible affinities with the chondrophorines 
(e.g., Yochelson and Stanley, 1981; Yochelson, 1984; 
Stanley and Kanie, 1985; Stanley, 1986; Babcock and 
Robison, 1988; Webers and Yochelson, 1999). Yochelson 
et al. (1983), Yochelson (1984), and Stanley and Kanie 
(1985) provided criteria for distinguishing superficially 
similar chondrophorines and low-conical molluscan shells, 
including analyses of features such as wall thickness, 
apical position, profile, growth lines and ornamentation. 
Typical chondrophorines are characterized by having a 
fine, low conical float which shows a circular or elliptical 
aperture, pneumatocysts slightly variably in width, and 
surface irregularities, whereas cap-shaped mollusks have 
a more rigid, smooth shell with an oval apertural outline, 
and growth lines that are uniform in strength and constant 
in spacing (Yochelson, 1984).

Since no muscle scars are preserved in the specimens 
studied herein, the criteria cited above are useful in 
discussing the biological affinities of Totoralia gen. nov. 
A partially exfoliated specimen (Figs. 4A–D) shows 
indications of a thin shell. Although such a delicate covering 
may allude chondrophorine affinities, it is important to 
note that many Cambrian mollusks are represented by fine 
skeletons (e.g., Irondalia STINCHCOMB and ANGELI; 
Anabarella VOSTOKOVA; Stenotheca SALTER in 
HICKS; Latouchella COBBOLD). All the specimens from 
El Totoral constitute elevated cones that are rather consistent 
in height, implying that they were not flexible structures 
like those of the chondrophorines. Therefore, the lack of 
flexibility, as well as the low rates of deformation in the 
material studied, are consistent with mollusk affinity. Some 
individuals of Totoralia gen. nov. exhibit both external and 
internal features on the same surface (Figs. 4I–J), and thus 
can be interpreted as composite moulds, which could have 
been generated by dissolution of an aragonitic shell during 
early diagenesis.

In addition, the general shape and ornamentation of 
the shell are vital to determine the taxonomic affinities 
of Totoralia gen. nov. The disposition of the comarginal 
lines and the contour close to the apex provide valuable 

elements for discussion. The numerous comarginal lines of 
Totoralia gen. nov. are uniform in strength and constant in 
spacing, being only represented on the dorsal surface of the 
shell; thus, they are most similar to the incremental growth 
lines of shells of mollusks (see e.g., Kase, 1988). The new 
genus possesses a short concave slope immediately in front 
of the apex (Figs. 4F, J). According to Yochelson (1984), 
specimens that have a minute concave slope on one side 
of the apex and a long convex slope on the other may be 
mollusks. Following Yochelson’s (1984) criteria (see also 
Yochelson and Stanley, 1981) the absence of both a ridge 
from the apex and a slight marginal sinus also suggests 
affinities with mollusks rather than with chondrophorines. 

PALEOBIOGEOGRAPHIC ASPECTS

The Cambrian faunas of western Argentina share close 
affinities with those of North America. Based on Harrington 
and Leanza (1943), Leanza (1947), Rusconi (e.g., Rusconi, 
1956b, c), Poulsen (1960), and Borrello (1965, and refe-
rences therein), Borrello (1971) pointed out the strong 
Laurentian aspect of the Cambrian trilobites from the 
Precordillera, a fact that was corroborated in subsequent 
papers (e.g., Bordonaro, 2003b). The biostratigraphic 
implications of these faunas are mostly compatible with 
the classic scheme of biozones of the middle Cambrian and 
Furongian of North America (e.g., Bordonaro, 2003a, and 
references therein).

Although Totoralia gen. nov. seems to be endemic to 
Argentina, the middle Cambrian occurrences of the most 
closely related scenellid genera suggest affinities with 
Laurentia. Since the material studied herein represents 
a Scenella-like fossil characterized by having visible 
concentric corrugations, it is rather similar to the type species 
Scenella reticulata BILLINGS, a taxon that was described 
from the lower Cambrian of Newfoundland, Massachusetts 
(USA), and northern Mexico (Billings, 1872; Knight, 
1941; Landing, 1988). Besides, it is important to note that 
the middle Cambrian species of Scenella are especially 
abundant in western North America. Scenella amii 
(MATTHEW), S. radians BABCOCK and ROBISON, and 
S. hermitensis RESSER were described from the middle 
Cambrian of the British Columbia, Utah and Arizona, 
respectively (Babcock and Robison, 1988), whereas 
Scenella sp. and Scenella barrandei (LINNARSSON) was 
also punctually reported from central North Greenland 
(Peel, 1988) and Baltoscandia (Berg-Madsen and Peel, 
1986) (Fig. 5).

The lower and middle Cambrian genus Protoconchoides 
SHAW from western North America represents another 
group of small Scenella-like cones with an oval aperture 
and a sub-central apex. Although most of its species show 
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very faint indications of concentric ornamentation, the 
middle Cambrian Protoconchoides conula WALCOTT 
is characterized by the retention of slight comarginal 
corrugations and, therefore, exhibits a close morphologic 
affinity with Totoralia gen. nov. Protoconchoides conula 
was described from the Eldorado Limestone in the Eureka 
District, Nevada, USA (Shaw, 1962a).

CONCLUSIONS

Totoralia gen. nov. represents a late middle Cambrian 
helcionellid from northern Mendoza, Argentina. It is a 
delicate, high, bilaterally symmetrical cone with a sub-
central apex, five to seven comarginal corrugations, and fine 
radial lirae. Although it resembles taxa that were originally 
described as mollusk shells and later reinterpreted by 
some authors as medusiform organisms, most aspects of 
its morphology indicate closer affinities with scenellid 
mollusks. Totoralia gen. nov. appears to be restricted to 
the Precordillera; however, the Cambrian occurrences of 
comparable Scenella-like fossils suggest affinities with 
North America.
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