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Abstract.—Patagorbitestella new genus is here proposed to include two extant and one fossil species: P. ponderi (Linse,
2002) new combination, P. patagonica (Simone and Zelaya, 2004) new combination, and P. leonensis new species, the
last described from the Punta Entrada Member of Monte Leén Formation (50°21'25.4”S, 68°53'05.9”W, Aquitanian to
lower Burdigalian, lower Miocene). A protoconch sculptured with distinctive microscopic spiral threads serves as a per se
diagnostic shell character for the new genus. Patagorbitestella n. gen. constitutes a distinctive lineage of orbitestellid
gastropods inhabiting exclusively the Magellanic Region at least since the early Miocene. This is the first fossil record

of Orbitestellidae in South America.

UUID: http:/zoobank.org/e48a4b73-1c0a-4bf7-aceb-8al180ef7e039

Introduction

Orbitestellidae Iredale, 1917 is a family of heterobranch marine
gastropods characterized by their small, low-spired, and widely
umbilicated shells (Ponder, 1990; Simone and Zelaya, 2004;
Rolan et al., 2020, among others). After the study of type mate-
rials and soft parts from several species, Ponder (1990) provided
new insight into the knowledge on Orbitestellidae. This study
revealed well-known species in this family by Ponder (1990)
and several subsequent workers (e.g., Warén and Bouchet,
2001; Simone and Zelaya, 2004) in several areas of the world.
Currently, Orbitestellidae is considered to be part of Heterobran-
chia (Bouchet et al., 2017) and composed of the genera Orbites-
tella Iredale, 1917; Microdiscula Thiele, 1912; Boschitestella
Moolenbeek, 1994; Kaiwarella Bandel, Griindel, and Maxwell,
2000; Lurifax Warén and Bouchet, 2001; and Absonus Rubio
and Roléan, 2021. Assigned species are mostly living but can
be found in the fossil record since the Eocene (e.g., Squires
and Goedert, 1996; Kiel, 2006; Hybertsen and Kiel, 2018;
Chernyshev and Goedert, 2021).

Two living species—Orbitestella ponderi Linse, 2002 and
O. patagonica Simone and Zelaya, 2004—are reported from the
Magellanic Region (Fig. 1). Rehder (1980) cited O. toreuma
Powell, 1930 from Eastern Island, which is also the type locality
of O. aequicostata Raines, 2002. Lima et al. (2011) reported
O. bermudezi (Aguayo and Borro, 1946) from the Saint Peter
and Saint Paul Archipelago off of Brazil, representing the only
record of the group in the temperate waters of the southwestern
Atlantic. Microdiscula vanhoeffeni Thiele, 1912 from the
South Shetland Islands and Microdiscula subcanaliculata
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(E. A. Smith, 1875) from the South Orkney and South Georgia
islands (Ponder, 1983, 1990) are the only species reported from
sub-Antarctic areas.

In this contribution, we provide new taxonomic and bio-
geographical insights on Orbitestellidae from the Magellanic
Region based on extant and lower Miocene specimens with
the description of a new genus and a new species. Previous
worldwide reports dealing with Orbitestellidae were compiled
in an attempt to understand the scenario in which the findings
of the present work should be interpreted.

Geological setting

The fossils described herein come from shell beds at the top of
the Punta Entrada Member of the Monte Leén Formation (Ber-
tels, 1970, 1980). The shell beds lie within loose or very poorly
cemented sandstone, exposed along a cliff just south of the
Monte Ledn beach; these lithologies are interpreted as part of the
generally regressive sedimentary package represented by the
Monte Leén Formation. These sedimentological concentrations
are parautochtonous and contain a species-rich, abundant, and
well-preserved macrofauna (Thering, 1907; Del Rio and Camacho,
1998; Del Rio, 20044, b; Griffin and Pastorino, 2005, 2006; Del
Rio and Martinez, 2006; and references therein). A schematic sec-
tion of the locality was given by Griffin and Pastorino (2012).
The Monte Leén Formation ranges from the Chattian to
Rupelian (Oligocene) ages, based on its foraminiferan content
(Bertels, 1970, 1975). Also based on foraminiferans, Nafez
(1988) suggested an upper Oligocene—lower Miocene age for
the Monte Ledn Formation, whereas Barreda and Palamarczuk
(2000) considered it lower Miocene based on palynological
data. Parras et al. (2012) indicated an entirely lower Miocene
(Aquitanian to lower Burdigalian) age for the Monte Le6n
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Figure 1. Map showing main areas from the Magellanic Region. BB = Burd-
wood Bank; BC = opening of the Beagle Chanel; MS = entrance of the Magellan
Strait; open square = type locality of Patagorbitestella ponderi (Linse, 2002)
n. comb.; open circle =type locality of P. patagonica (Simone and Zelaya,
2004) n. comb.; filled circle = northernmost record of living Patagorbitestella
spp. in the Magellanic Region; star = type locality of P. leonensis n. sp.

Formation based on ¥’Sr/*°Sr dates drawn from the shells of
oysters, pectinids, and brachiopods, with dates ranging from
22.12 Ma (+ 0.46, - 0.54) at the base, to 17.91 Ma (+ 0.38, -
0.4) at the top of the unit.

Materials and methods

Seven bulk fossil samples, each filling a 5-liter container, were
collected from the shell beds located at 50°21'25.4”S, 68°
53'05.9”W, within the boundaries of the Monte Le6n National
Park (Fig. 1). These samples were washed with diluted H,O,
and then sieved following the usual procedure for processing
foraminiferans and small mollusks, as described by Beu and
Maxwell (1990). Recent material comes from several cruises
at the Magellanic Region (Campafia Antdrtica de Verano
CAV) on board the R/V Puerto Deseado (Fig. 1). Bottom
samples were obtained with a dredge net (2 mm mesh) and
fixed in 5% formalin solution on board, then transferred to
70% ethanol. Both fossil and Recent specimens were sorted
under a Leica MZ 95 stereoscopic microscope (X max = 60),
then photographed with Zeiss Discovery V20 stereoscopic
microscope and/or Philips XL 30 scanning electron microscope
(SEM) both at the Museo Argentino de Ciencias Naturales
(MACN). Shell morphologies of Orbitestellidae species, based
on previous reports and photographs of specimens housed in dif-
ferent institutions, are provided (see Table in Supplemental data).

Abbreviations used in the text are: an. = complete animal;
sh. =shell. Diameter of the protoconch (D) indicates the
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maximum distance between the prototeleoconch limit and
other opposite points.

Repositories and institutional abbreviations.—Specimens here
reported are deposited in the Invertebrate Collection
(MACN:-In) and in the Paleontological Collection (MACN-Pi)
at the MACN, Buenos Aires, Argentina. Type material of
previously described species from the area is deposited at
Museo de La Plata (MLP), La Plata, Argentina; Museu de
Zoologia da Universidade de Sao Paulo (MZSP), San Pablo,
Brazil, and Zoological Museum (ZMH), Hamburg, Germany.
Specimens listed (herein and in Table in Supplemental data)
are housed at Australian National Museum (AMS), Sydney,
Australia; Bailey-Matthews National Shell Museum (BMSM),
Sanibel, Florida, USA; Los Angeles County Museum
(LACM), California; Muséum National d’Histoire Naturelle
(MNHN), Paris; Victoria Museum of Science (SMV),
Melbourne, Australia; and Te Papa Tongarewa Museum
(NMNZ), Wellington, New Zealand.

Systematic paleontology

Class Gastropoda
Subclass Heterobranchia
Superfamily Orbitestelloidea Iredale, 1917
Family Orbitestellidae Iredale, 1917
Genus Patagorbitestella new genus

Type species.—Orbitestella patagonica Simone and Zelaya,
2004, here designated.

Diagnosis.—Shell very small (Figs. 2.1-2.6, 2.8-2.10, 3.1-3.5),
to 1.1 mm (Simone and Zelaya, 2004); protoconch with granular
nucleus and 10-12 spiral threads toward teleoconch boundary
(Figs. 2.7, 2.11, 3.6-3.8) that continue on the teleoconch
covering the entire shell surface. Axial sculpture from strongly
developed (Fig. 2.1-2.6) to almost obsolete (Fig. 2.8-2.10);
macroscopic  spiral sculpture rare, but relatively well
developed if present (Fig. 3.1-3.5). Central radular teeth with
wide pectinate cutting edge; lateral teeth narrow with few
cusps; marginal teeth narrow, hook-like without additional
cusps. A single jaw plate per row.

Occurrence.—Recent: southern Chile (Linse, 2002); Beagle
Channel (Linse, 2002; Simone and Zelaya, 2004); Burdwood
Bank (Di Luca and Zelaya, 2019; this work); and off of the
mouth of the Santa Cruz River (this work), 0-300 m
depth. Lower Miocene: 50°21'25.4”S, 68°53'05.9"W, Punta
Entrada Member of the Monte Ledn Formation within the
boundaries of the Monte Ledn National Park, Argentina (this
work) (Fig. 1).

Etymology.—The name is a conjunction of ‘Patagonia,” a term
commonly employed to refer the southern area of South
America, and Orbitestella.

Remarks.—Patagorbitestella n. gen. includes P. ponderi
n. comb., P. patagonica n. comb., and P. leonensis n. sp.
According to Simone and Zelaya (2004), radulae and jaws are
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Figure 2. Recent species of Patagorbitestella n. gen. from the Magellanic Region: (1-7) Patagorbitestella ponderi (Linse, 2002) n. comb. (MACN-In 4
15'48.3"S,59°59'2.52"W, 103 m): (1-3) dorsal, ventral, and lateral views of a specimen; (4-6) lateral, ventral, and dorsal views of another specimen; (7) protoc s
with arrows delimiting protoconch diameter (D); (8-12) Patagorbitestella patagonica (Simone and Zelaya, 2004) n. comb. (MACN-In 60: 50°30'40”S, 68°
02'33"W, 62 m): (8-10) lateral, dorsal, and ventral views of a specimen; (11) protoconch, with arrows delimiting protoconch diameter (D); (12) detail of the tele-
oconch spiral threads and commarginal growth lines. Scale bars =200 um (1-6, 8-10); 50 um (7, 11, 12).

similar between P. patagonica n. comb. and P. ponderi Patagorbitestella n. gen. is a distinctive group exclusively
n. comb., and jaws also differ in the number of rows reported inhabiting the Magellanic Region (Fig. 1); its presence in the
(five in P. patagonica vs. six to eight in P. ponderi). area can be traced to at least the early Neogene.

https://doi.org/10.1017/jpa.2023.8 Published online by Cambridge University Press



https://doi.org/10.1017/jpa.2023.8

Di Luca et al.—Cenozoic Orbitestellidae from the Magellanic Region

https://doi.org/10.1017/jpa.2023.8 Published online by Cambridge University Press


https://doi.org/10.1017/jpa.2023.8

562

Patagorbitestella ponderi (Linse, 2002) new combination
Figure 2.1-2.7

1990 Orbitestella sp.; Ponder, p. 516.

1999 Orbitestella sp.; Linse, p. 401.

2002 Orbitestella ponderi Linse, p. 82, pl. 9a, figs. 9.1.1
65-68, pl. 9b, figs. 9.1.1 69-72.

2004 Orbitestella ponderi; Simone and Zelaya, p. 165.

2019 Orbitestella ponderi; Di Luca and Zelaya, p. 62, fig. SA.

Type specimens.—Holotype from Isla Picton, Beagle Channel,
Chile: 55°06.89'S, 66°39.95W, 63m (ZMH 2826); 53
paratypes from the holotype locality (ZMH 2827); 42
paratypes from Beagle Channel: 55°28.8’S, 66°03.5'W,
1,279 m (ZMH 2828); and 17 paratypes from Isla Picton: 55°
07.30'S, 66°52.78'W, 25 m (ZMH 2829).

Diagnosis.—Shell to 1.04 mm D; protoconch somewhat
bulging toward the prototeleoconch boundary; spire low;
teleoconch whorls convex; axial sculpture of strong ribs,
forming granules at the dorsal side.

Occurrence.—Southern Chile (Linse, 2002); Beagle Channel
(Linse, 2002; Simone and Zelaya, 2004); and Burdwood Bank
(Di Luca and Zelaya, 2019; this work) (Fig. 1), 0-300 m depth.
Empty shells were reported to 1280 m depth by Linse (2002).

Materials.—54°27'18”, 60°57'10.35"W, 100 m (MACN-In
44056: 5 sh.); 54°25'30”S, 58°22'19"W, 300 m (MACN-In
44057: 2 an., 40 sh.); 54°15'48.3”S, 59°59'2.52"W, 103 m
(MACN-In 44058: 6 an., 16 sh.); 54°1524.9"S, 60°
34'522"W, 113 m (MACN-In 44059: 2 sh.); 54°15’S, 60°
00'W, 97-101 m (MACN-In 40697: 1 an., 13 sh.).

Remarks.—This species was properly described and illustrated.
Specimens here studied were recognized by having strong axial
sculpture and a relatively high spire. Some specimens have more
spiral threads on the last whorl (i.e., 50 vs. 40-45) than those
reported by Linse (2002); this feature is considered as
intraspecific variability. Animals deposited under MACN-In
44057 are the deepest known living specimens (300 m)
among species of Patagorbitestella n. gen.

Patagorbitestella patagonica (Simone and Zelaya, 2004) new
combination
Figure 2.8-2.12

2004 Orbitestella patagonica Simone and Zelaya, p. 161, figs.
2-18

Type specimens.—Holotype from Isla H, Beagle Channel,
Argentina: 54°52'S, 68°12'W (MLP 6367); 9 paratypes from
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the same locality (MLP 6368); and 5 paratypes and sections
of 2 specimens from the same locality (MZSP 38708).

Diagnosis.—Shell to 1.1 mm D; protoconch not bulging toward
the prototeleoconch boundary; spire very low; teleoconch
whorls convex; axial sculpture almost obsolete; recognizable
by wavy shell, mainly on dorsal surface.

Occurrence.—Beagle Channel (Simone and Zelaya, 2004) and
off of the mouth of the Santa Cruz River (this work) (Fig. 1),
0-62 m.

Materials.—50°30'40"S,
44060: 61 an., 18 sh.).

68°02'33"W, 62m (MACN-In

Remarks.—This species was properly described and illustrated.
Specimens studied herein have the axial sculpture comparatively
more developed and more spiral threads on the last whorl (i.e.,
42 vs. 35-37) than those reported by Simone and Zelaya
(2004). This is the second record of P. patagonica n. comb.
and the northernmost record of Recent species of
Patagorbitestella n. gen. in the Magellanic Region (Fig. 1).

Patagorbitestella leonensis new species
Figure 3

Type specimens.—Holotype (MACN-Pi 6502) and 3 paratypes
(MACN-Pi 6503a—c), all from 50°21'25.4”S, 68°53'05.9"W,
within the boundaries of the Monte Leén National Park,
Argentina (Fig. 1); Punta Entrada Member of the Monte Le6n
Formation.

Diagnosis.—Shell to 840 um D; protoconch somewhat bulging
toward prototeleoconch boundary; spire low, teleoconch whorls
subangled; sculpture of moderately strong axial ribs, more or
less bulging at the dorsal end.

Occurrence.—Known only from the type locality, Monte Leén
National Park, Argentina.

Description.—Shell (Fig. 3.1-3.5) very small (to 840 um D),
discoidal, widely umbilicated, low-spired. Protoconch (Fig.
3.6-3.8) of ~1%5 whorls, ~175 um D, sculptured with 11 or
12 spiral threads; nucleus somewhat sunken, sculptured with
granules. Teleoconch to 2% whorls, weakly angled ventrally,
dorsally, and at the periphery (Fig. 3.2, 3.5, 3.9, 3.10).
Sutures somewhat grooved. Axial sculpture of 17-19 ribs per
whorl. Ribs stronger ventrally and dorsally toward periphery
where they produce more or less pointed bulges; ribs weaker
toward aperture. Commarginal growth marks present
(Fig. 3.9-3.12). Spiral sculpture of a single peripheral cord
(Fig. 3.2, 3.5, 3.9, 3.12), moderately developed (cf. Fig. 3.2,

Figure 3.  Patagorbitestella leonensis n. sp. from Monte Le6n Formation (early Miocene, 50°21'25.4”S, 68°53/05.9”W): (1-3) dorsal, lateral, and ventral views of
the holotype (MACN-Pi 6502); (4, 5) dorsal and lateral views of a paratype (MACN-Pi 6503a); (6, 7) setails of the firsts whorls in dorsal and ventral positions from
two paratypes (MACN-Pi 6503c, b), with arrows on 3.6 delimiting protoconch diameter (D); (8) detail of the protoconch in dorsal view from a paratype (MACN-Pi
6503c¢); (9) detail of the periphery of the holotype (MACN-Pi 6502) in lateral view; (10) detail of the dorsal sculpture of the holotype (MACN-Pi 6502); (11, 12)
details of the teleoconch spiral threads and commarginal growth lines: (11) dorsal view of a paratype (MACN-Pi 6503a); (12) ventral view of the holotype (MACN-Pi

6502). Scale bars =200 pm (1-5); 50 um. (6, 7, 9, 10); 20 um (8, 11, 12).
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3.9 vs. 3.5); 10 or 11 spiral threads (Fig. 3.6) on dorsal side of
first whorl, 44—49 on last whorl running over entire shell
surface (Fig. 3.7, 3.9-3.12). Umbilicus (Fig. 3.3, 3.7) wide
(~35% of D) and deep (shell nucleus visible). Aperture
somewhat angled to almost circular; columellar callus very
narrow.

Etymology.—The name refers to the type locality of this species.

Materials.—Only the type material.

Remarks.—The specimens show some degree of variability in
the height of the spire, the strength of the peripheral spiral
cord, and the development of spiral threads. The holotype
(Fig. 3.1-3.3, 3.9, 3.10, 3.12) shows the highest spire and the
strongest peripheral spiral cord observed. In contrast, spiral
threads are comparatively less developed (or preserved) than
on one of the paratypes illustrated (Fig. 3.4, 3.5, 3.11). A
weakly angled teleoconch whorl outline, with the dorsal part
more depressed, and the presence of a peripheral spiral cord
are the distinctive characters of P. leonensis n. sp., contrasting
with the convex outline present in P. ponderi n. comb. and
P. patagonica n. comb., which also lack the macroscopic
spiral sculpture. The bulging protoconch and the moderately
strong axial sculpture of P. leonensis n. sp. resemble those of
P. ponderi n. comb. However, the ribs are comparatively more
developed on the periphery of the latter species. The
numerous spiral threads on the protoconch and teleoconch of
P. leonensis n. sp. render it similar to P. ponderi n. comb. and
P. patagonica n. comb., allowing the identification of a
distinctive group of species among Orbitestellidae.

Discussion

Patagorbitestella leonensis n. sp. (Fig. 3) from the Monte Le6n
Formation (Aquitanian to lower Burdigalian) constitutes the first
record of fossil Orbitestellidae from South America. Shell char-
acters of this species are remarkably similar to those of the extant
P. ponderi n. comb. and P. patagonica n. comb. (Fig. 2). The
three species are very small (usually < 1 mm) and have proto-
conchs of ~ 1%/5 whorls with granular nuclei ornamented with
1012 spiral threads (Figs. 2.7, 2.11, 3.6-3.8) and teleoconchs
to 2% whorls, sculptured with numerous spiral threads,
continuous with the protoconch threads, over the entire shell
surface (9-12 on the dorsal side of the first whorl, 35-50 on
the last whorl) always interrupted by commarginal growth
lines (Figs. 2.12, 3.9-3.12). Patagorbitestella ponderi
n. comb. and P. leonensis n. sp. share the feature of a bulging
protoconch toward the teleoconch boundary, correlated with
strong axial sculpture. In contrast, P. patagonica n. comb. has
almost obsolete axial sculpture and non-bulging protoconch.
Among species known from areas surrounding the Magel-
lanic Region, Orbitestella toreuma, with New Zealand as its
type locality, was mentioned from Easter Island (Rehder,
1980). It has a slight keel on its protoconch, two peripheral
keels, and spiral threads only between the axial ribs (Powell,
1930, pl. 88, figs. 16, 17). Also from Easter Island, O. aequicos-
tata has a shell outline comparable to O. foreuma although it was
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described with a smooth protoconch. Orbitestella bermudezi
was described from the Tertiary of Cuba; however, it was also
mentioned as living in several localities worldwide (see Roldn
et al., 2020; Rubio and Rolan, 2021) including Saint Peter and
Saint Paul Archipelago off of Brazil (Lima et al., 2011). The spe-
cimens from this last locality (as far as it can be seen in the illus-
tration; Lima et al., 2011, figs. 4A—-G) have a shell outline
similar to those of O. aequicostata and O. toreuma, and a proto-
conch sculptured with a single keel. Microdiscula vanhoeffeni
and Microdiscula subcanaliculata, with type localities in the
Kerguelen Islands, were mentioned from South Orkney and
South Georgia islands by Ponder (1983, 1990) and Dell
(1990). Microdiscula has convex teleoconch whorls with deeper
sutures and generally sculptured only by growth lines, some-
times developed as axial threads (Ponder, 1967; 1990, fig. 2).
There are also morphological differences in the soft parts,
according to the reports of Linse (2002) and Simone and Zelaya
(2004); Patagorbitestella n. gen. has species with single jaw
plates per row whereas Microdiscula has four jaw plates per
row (Ponder, 1990).

Species inhabiting New Zealand and Australian waters are
of particular interest because the early Miocene is related to the
development of the Antarctic Circumpolar Current (from west to
east since opening of the Drake Passage), which could have
effects on the distribution of some taxa across these areas and
the Magellanic Region (Beu et al., 1997; Casadio et al.,
2010). Moreover, Cyclostrema bastowi Gatliff, 1906 (the type
species of Orbitestella) is an Australian species that, together
with other species from the area (e.g., O. decorata Laseron,
1954), allowed Ponder (1990) to recognize the presence of Orbi-
testella in the Magellanic Region. Anatomical similarities
among the Magellanic species of Patagorbitestella and Orbites-
tella from Australia and New Zealand have been pointed out by
Ponder (1990), Linse (2002), and Simone and Zelaya (2004).

Beu and Maxwell (1990, pl. 54, figs. N, O) and Ponder
(1990, fig. 1A-FE) illustrated Orbitestella praetoreuma Laws,
1939, a Miocene species, and Recent O. decorata from New
Zealand and Australian waters. Both species have protoconchs
of ~1% whorls, sculptured with a spiral ridge and several
minor spiral elements crossed by numerous axial ribs that pro-
duce a pitted pattern. This protoconch morphology contrasts
with the unique spiral threads of Patagorbitestella n. gen.
(Figs. 2.7, 2.11, 3.6-3.8). In addition, macroscopic spiral ele-
ments are very common in most Orbitestella spp. (e.g., Bandel,
1988, pl. 4, figs. 5, 6, pl. 5, fig. 3; Beu and Maxwell, 1990, pl. 54,
figs. L-N; Ponder, 1990, fig. 1; Ortegay Gofas, 2019, fig. 25D—
F; Rubio and Rolén, 2021, figs. 2-9), whereas in Patagorbites-
tella n. gen., a single, relatively well developed peripheral cord
is only present in P. leonensis n. sp. (Fig. 3.2, 3.5, 3.9, 3.12).
According to Simone and Zelaya (2004), P. patagonica
n. comb. has a smaller stomach and a somewhat different radula
than Orbitestella spp. studied by Ponder (1990). Radulae of spe-
cies of Patagorbitestella n. gen. have a central tooth with com-
paratively wider, less triangular, pectinate cutting edge,
narrower lateral teeth with fewer cusps, and marginal teeth that
are also narrower, hook-like, and without additional lateral
cusps.

Boschitestella encompasses very small shells mostly cov-
ered by microscopic spiral threads, protoconchs split into two
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distinctly sculptured sections, and a sharp peripheral keel on the
teleoconch (e.g., Moolenbeek, 1994, figs. 9—16; Rolan et al.,
2020, figs. 1-3; Rubio and Rolan, 2021, fig. 10C-F). Absonus
has a similar protoconch and keel to those of Boschitestella,
however, the shells are larger (~2 mm) and almost without
sculpture (Rubio and Rolan, 2021, figs. 10A, B, 11A-D, 12,
13). Lurifax has a multispiral smooth protoconch and encom-
passes relatively large species (to 2.8 mm) related to Orbitestel-
lidae by the anatomy of the soft parts (e.g., Warén and Bouchet,
2001, figs. 37C, D, 44E-G, 46C, D, 47A, B; Sasaki and
Okutani, 2005, fig. 1; Kiel, 2006, fig. 10.1-10.6). Finally, Kai-
warella is only known from the Jurassic; its type species (Bandel
et al., 2000, pl. 10, figs. 4-7) has a markedly angled shell with a
strong peripheral keel.

Microscopic spiral sculpture densely developed on the
entire surface of the teleoconch is known from several Orbites-
tellidae (e.g., Orbitestella wareni Ponder, 1990; O. decorata;
O. praetoreuma; O. nova Rolan, Rubio, and Letourneux,
2020; O. papuensis Rubio and Roldn, 2021; Boschitestella
spp. as described by Moolenbeek, 1994). Patagorbitestella
n. gen. has microscopic spiral threads continuous from the
protoconch to the teleoconch in all species (Figs. 2.7, 2.11,
3.6-3.8), a characteristic feature that does not occur in any
other Orbitestellidae species.

Patagorbitestella n. gen. is a distinctive genus group
among Orbitestellidae that can be morphologically distin-
guished from any other genera currently known. It encompasses
two Recent species (i.e., P. ponderi n. comb.; P. patagonica
n. comb.) and one fossil species from the lower Miocene
(P. leonensis n. sp.), all known only from the Magellanic Region
(Fig. 1). Patagorbitestella n. gen. is a consistent generic lineage
of gastropods exclusively inhabiting the Magellanic Region,
with a presence certainly extending to the lower Miocene, as
appears to occur with other mollusks in the area. Pastorino
and Griffin (2018, 2019) described Cyclochlamys argentina
Pastorino and Griffin, 2018 (Pectinoidea) and reported speci-
mens of Antistreptus magellanicus Dall, 1902 (Prosiphonidae)
from the same region and deposits as species of Patagorbites-
tellan. gen. studied here, suggesting the presence of long-lasting
lineages with no changes since the early Miocene. Pastorino and
Griffin (2019) highlighted that both species share a small shell
(< 5 mm) and inhabit shelf and upper-slope environments asso-
ciated with the alga Macrocystis pyrifera (Linnaeus, 1771)
C. Agardh, 1820. The concept of a long-lasting lineage is also
applicable to Patagorbitestella n. gen. and probably to other
groups of mollusks. There are also other records of small inver-
tebrates with genera recognizable both from the early Miocene
(or late Oligocene) and Recent faunas in this area (e.g., Casadio
et al., 2009; Griffin and Pastorino, 2012; Pérez et al., 2015). The
presence of these lineages could be related to a set of tectonic
and biogeographical conditions that appears to be constant in
the Magellanic Region. Pastorino and Griffin (2019) mentioned
the fact that the SW Atlantic coast is disposed on a passive
continental margin that remained relatively stable during the
Cenozoic. This could have had effects on the stability of envir-
onments in the area, providing ecological conditions suitable for
the development of several taxa around this time.

Species of Patagorbitestella n. gen. here studied have few-
whorled, large protoconchs (~1%5 whorls, 160-175 um D) that
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suggest direct development (Shuto, 1974; Di Luca et al., 2020;
Rolan et al., 2020). Such species without free larvae have limited
potential for dispersal into other areas, a fact that contributes to
explaining the unique characters of Patagorbitestella n. gen.
from the Magellanic Region.

Acknowledgments

I. Chiesa (CADIC, Ushuaia) and B. Dotti (FCEyN, Buenos
Aires) collected the samples from which the Recent specimens
studied herein were separated; D. Rocatagliata (FCEyN) and col-
laborators allowed study of this material. J. Signorelli (Centro
Nacional Patagénico, Puerto Madryn) and D. Urteaga
(MACN) helped collect the bulk of the material from which
the fossil specimens were found. F. Tricarico helped with the
SEM images at MACN. D. Geiger (LACM), V. Heros
(MNHN), P. LaFollette (LACM) and A. Pefas provided
hard-to-find references. D. Beechey (AMS), M. Reid (AMS),
and D. Staples (SMV) provided images of type material and spe-
cimens. The manuscript benefited from the thorough reviews of
S. Nielsen (Universidad Austral de Chile, Valdivia) and an
anonymous reviewer. This work was supported by PICT
2016/1309 from Agencia Nacional de Promocién Cientifica y
Tecnoldgica. We acknowledge funding by the Consejo Nacional
de Investigaciones Cientificas y Técnicas (CONICET) of Argen-
tina, to which GP and MG belong as members and JD as a fellow
of the Carrera del Investigador Cientifico.

Declaration of competing interests

The authors declare none.

Data availability statement

Data available from the Zenodo Digital Repository: https:/doi.
org/10.5281/zenodo.7544475.

References

Agardh, C.A., 1820, Species Algarum Rite Cognitae, cum Synonymis, Differ-
entiis Specificis et Descriptionibus Succinctis, Volume 1, Part 1: Lundae, Ex
Officina Berlingiana, iv + 168 p.

Aguayo, C.G., and Borro, P., 1946, Nuevos moluscos del terciario superior de
Cuba: Revista de la Sociedad Malacologica ‘Carlos de la Torre,” v. 4,
p. 9-12.

Bandel, K., 1988, Reprisentieren die Euomphaloidea eine natiirliche Einheit
der Gastropoden?: Mitteilungen Geologisch-Paldontologisches Institut,
Universitdt Hamburg, v. 67, p. 1-33.

Bandel, K., Griindel, J., and Maxwell, P., 2000, Gastropods from the upper
Early Jurassic/early Middle Jurassic of Kaiwara Valley, North Canterbury,
New Zealand: Freiberger Forschungshefte, v. 490, p. 67-132.

Barreda, V., and Palamarczuk, S., 2000, Estudio palinoestratigrafico del
Oligoceno tardio-Mioceno en secciones de la costa patagénica y plataforma
continental Argentina: INSUGEO, Serie Correlacion Geoldgica, v. 14,
p. 103-138.

Bertels, A., 1970, Sobre el ‘Piso Patagoniano’ y la representacion de la época del
Oligoceno en Patagonia austral, Repuiblica Argentina: Revista de la Asocia-
cién Geoldgica Argentina, v. 25, p. 495-501.

Bertels, A., 1975, Bioestratigrafia del Paledgeno en la Republica Argentina:
Revista Espaiiola de Micropaleontologia, v. 7, p. 429-450.

Bertels, A., 1980, Estratigrafia y foraminiferos (Protozoa) benténicos de la For-
macion Monte Leén (Oligoceno) en su drea tipo, provincia de Santa Cruz,
Reptiblica Argentina: Actas, Congreso Argentino de Paleontologia y Bioes-
tratigraffa y ler Congreso Latinoamericano de Paleontologia, 2nd, Buenos
Aires, 1978, v. 2, p. 213-273.


https://doi.org/10.5281/zenodo.7544475
https://doi.org/10.5281/zenodo.7544475
https://doi.org/10.5281/zenodo.7544475
https://doi.org/10.1017/jpa.2023.8

Di Luca et al.—Cenozoic Orbitestellidae from the Magellanic Region

Beu, A.G., and Maxwell, P.A., 1990, Cenozoic Mollusca of New Zealand: New
Zealand Geological Survey Paleontological Bulletin, v. 58, p. 1-518.
Beu, A.G., Griffin, M., and Maxwell, P.A., 1997, Opening of Drake Passage
gateway and late Miocene to Pleistocene cooling reflected in Southern
Ocean molluscan dispersal: Evidence from New Zealand and Argentina:

Tectonophysics, v. 281, p. 83-97.

Bouchet, P., Rocroi, J.-P., Hausdorf, B., Kaim, A., Kano, Y., Niitzel, A., Par-
khaev, P., Schrodl, M., and Strong, E.E., 2017, Revised classification,
nomenclator and typification of gastropod and monoplacophoran families:
Malacologia, v. 61, p. 1-526, https:/doi.org/10.4002/040.061.0201.

Casadio, S., Pastorino, G., and Griffin, M., 2009, Early Miocene sea pens (Cni-
daria: Anthozoa) and the taphonomic history of an unconventional hard sub-
strate community: Reunién Anual de Comunicaciones de la Asociacion
Paleontoldgica Argentina: Ameghiniana, v. 46, p. 68R Suplemento.

Casadio, S., Campbell, N., Taylor, P., Griffin, M., and Gordon, D., 2010, West
Antarctic Rift system: An Oligocene short cut for the New Zealand-
Patagonia link: Ameghiniana, v. 47, p. 129-132.

Chernyshev, A.V., and Goedert, J.L., 2021, New species of latest Eocene/earliest
Oligocene microgastropods (Heterobranchia: Orbitestellidae and Omalogyri-
dae) from the Gries Ranch Formation, Lewis County, Washington State,
USA: Zootaxa, v.4981, p. 469-480, https:/doi.org/10.11646/zootaxa.4981.3.3.

Dall, W.H., 1902, Illustrations and descriptions of new, unfigured, or imper-
fectly known shells, chiefly American, in the U.S. National Museum: Pro-
ceedings of the United States National Museum, v. 24, p. 499-566.

Del Rio, C.J., 2004a, Neogene marine molluscan assemblages of eastern Pata-
gonia (Argentina): A biostratigraphic analysis: Journal of Paleontology,
v. 78, p. 1097-1122, https:/doi.org/10.1017/S0022336000043912.

Del Rio, C.J., 2004b, Revision of the large Neogene pectinids (Mollusca: Bival-
via) of eastern Santa Cruz and Chubut provinces (Patagonia: Argentina):
Journal of Paleontology, v. 78, p. 690-699, https:/doi.org/10.1666/0022-
3360(2004)078<0690:ROTLNP>2.0.CO:;2.

Del Rio, C.J., and Camacho, H.H., 1998, Tertiary nuculoids and arcoids of east-
ern Patagonia (Argentina): Palacontographica (A), v. 250, p. 47-88.

Del Rio, C.J., and Martinez, S.A., 2006, The family Volutidae (Mollusca-
Gastropoda) in the Tertiary of Patagonia (Argentina): Journal of Paleon-
tology, v. 80, p. 919-945, hittps:/doi.org/10.1666/0022-3360(2006)80
[919:TFVMIT]2.0.CO;2.

Dell,R.K., 1990, Antarctic Mollusca with special reference to the fauna of the Ross
Sea: Bulletin of the Royal Society of New Zealand, Wellington, v.27,p. 1-311.

Di Luca, J., and Zelaya, D.G., 2019, Gastropods from the Burdwood Bank
(southwestern Atlantic): An overview of species diversity: Zootaxa,
v. 4544, p. 41-78, https:/doi.org/10.11646/zootaxa.4544.1.2.

Di Luca, J., Penchaszadeh, P.E., and Pastorino, G., 2020, A subantarctic rare
gastropod reveals a new type of spawn among heterobranchs: Zoological
Journal of the Linnean Society, v. 190, p. 508-517, https://doi.org/10.
1093/zoolinnean/z1z173.

Gatliff, J.H., 1906, On some Victorian marine Mollusca, new species and others
little-known: Proceedings of the Royal Society of Victoria, n. ser., v. 19,
p. 1-4, 2 pls.

Griffin, M., and Pastorino, G., 2005, The genus Trophon Monfort, 1810
(Gastropoda: Muricidae) in the Tertiary of Patagonia: Journal of Paleon-
tology, v. 79, p. 296-311, https:/doi.org/10.1666/0022-3360(2005)
079<0296: TGTMGM>2.0.CO;2.

Griffin, M., and Pastorino, G., 2006, Madrynomya bruneti n. gen. and sp.
(Bivalvia: ?Modiomorphidae): A Mesozoic survivor in the Tertiary of Pata-
gonia?: Journal of Paleontology, v. 80, p. 272-282, https:/doi.org/10.1666/
0022-3360(2006)080[0272:MBNGAS]2.0.CO;2.

Griffin, M., and Pastorino, G., 2012, Microbivalves from the Monte Leon For-
mation (early Miocene), Patagonia, Argentina: Revue de Paleobiologie,
Volume Spécial, v. 11, p. 447-455.

Hybertsen F., and Kiel S., 2018, A middle Eocene seep deposit with silicified
fauna from the Humptulips Formation in western Washington State, USA:
Acta Palaeontologica Polonica. V. 63, p. 751-768, https:/doi.org/10.
4202/app.00525.2018.

Thering, H., 1907, Les mollusques fossiles du Tertiaire et du Crétacé supérieur de
I’ Argentine: Anales del Museo Nacional de Buenos Aires, ser. 3,v.7,p. 1-611.

Iredale, T., 1917, Molluscan name-changes, generic and specific: Proceedings
of the Malacological Society of London, v. 12, p. 322-330.

Kiel, S., 2006, New records and species of molluscs from Tertiary cold-seep car-
bonates in Washington State, USA: Journal of Paleontology, v. 80, p. 121-137,
https:/doi.org/10.1666/0022-3360(2006)080[0121:NRASOM]2.0.CO;2.

Laseron, C.F., 1954, Revision of the Liotiidae of New South Wales: The Aus-
tralian Zoologist, v. 12, p. 1-25.

Laws, C.R., 1939, The molluscan faunule at Pakaurangi Point, Kaipara, no. 1: Trans-
actions of the Royal Society of New Zealand, v. 68, p. 466-503, pls. 62-67.

Lima, S.F.B., Barros, J.C.N., Fransisco, J.A., and Oliveira, P.S., 2011, New
records of Caribbean gastropods (Skeneidae, Tornidae, Orbitestellidae and
Omalogyridae) for Saint Peter and Saint Paul Archipelago (Brazil): Tropical
Zoology, v. 24, p. 87-106.

https://doi.org/10.1017/jpa.2023.8 Published online by Cambridge University Press

565

Linnaeus, C., 1771, Mantissa Plantarum: Generum Editionis VI et Specierum
Editionis II: Stockholm, Laurentius Salvius, v + p. 143-588.

Linse, K., 1999, Mollusca of the Magellan region: A checklist of the species and
their distribution: Scientia Marina, v. 63, supplement 1, p. 399-407.

Linse, K., 2002, The shelled Magellanic Mollusca: With special reference to bio-
geographic relations in the Southern Ocean: Theses Zoologicae, v. 34, p. 1-252.

Moolenbeek, R.G., 1994, The Orbitestellidae (Gastropoda: Heterobranchia) of
the Sultanate of Oman with description of a new genus and two new species:
Apex, v. 9, p. 5-10.

Niiez, C., 1988, Foraminiferos y bioestratigrafia del Terciario medio de Santa
Cruz oriental: Revista de la Asociacion Geoldgica Argentina, v. 43,
p. 493-517.

Ortega, A.J., and Gofas, S., 2019, The unknown bathyal of the Canaries: New
species and new records of deep-sea Mollusca: Zoosystema, v. 41,
p. 513-551, https:/doi.org/10.5252/zoosystema2019v41a26.

Parras, A., Dix, G.R., and Griffin, M., 2012, Sr-isotope chronostratigraphy of
Paleogene-Neogene marine deposits: Austral Basin, southern Patagonia
(Argentina): Journal of South American Earth Sciences, v. 37, p. 122-135,
https:/doi.org/10.1016/j.jsames.2012.02.007.

Pastorino, G., and Griffin, M., 2018, A new Patagonian long-lived species of
Cyclochlamys Finlay, 1926 (Bivalvia: Pectinoidea): Alcheringa, v. 42,
p. 447-456, https:/doi.org/10.1080/03115518.2018.1440005.

Pastorino, G., and Griffin, M., 2019, Gastropods of the genus Antistreptus as
examples of persistent molluscan lineages in the Neogene of the south-
western Atlantic: Journal of Paleontology, v. 93, p. 916-924, https:/doi.
org/10.1017/jpa.2019.8.

Pérez, L.M., Griffin, M., Pastorino, G., Lépez-Gappa, J.J., and Manceiiido,
M.O., 2015, Redescription and palacoecological significance of the bryo-
zoan Hippoporidra patagonica (Pallaroni, 1920) in the San Julian Forma-
tion (late Oligocene) of Santa Cruz Province, Argentina: Alcheringa,
v. 39, p. 1-7, https:/doi.org/10.1080/03115518.2014.951914.

Ponder, W.F., 1967, The classification of the Rissoidae and Orbitestellidae with
descriptions of some new taxa: Transactions of the Royal Society of New
Zealand, Zoology, v. 9, no. 17, p. 193-224, pls. 1-13.

Ponder, W.F., 1983, Rissoaform gastropods from the Antarctic and sub-
Antarctic: The Eatoniellidae, Rissoidae, Barleeidae, Cingulopsidae, Orbi-
testellidae and Rissoellidae (Mollusca: Gastropoda) of Signy Island,
South Orkney Islands, with a review of the Antarctic and sub-Antarctic
(excluding southern South America and the New Zealand sub-Antarctic
islands) species: British Antarctic Survey, Scientific Reports, v. 108, p. 1-96.

Ponder, W. F., 1990, The anatomy and the relationship of the Orbitestellidae
(Gastropoda: Heterobranchia): Journal of Molluscan Studies, v. 56, p. 515-532.

Powell, A.W.B., 1930, New species of New Zealand Mollusca from shallow-
water dredgings, Part 2: Transactions and Proceedings of the New Zealand
Institute, v. 61, p. 536-546.

Raines, B.K., 2002, Contributions to the knowledge of Easter Island Mollusca:
La Conchiglia, v. 34, p. 11-40.

Rehder, H.A., 1980, The marine mollusks of Easter Island (Isla de Pascua) and
Sala y Gémez: Smithsonian Contributions to Zoology, v. 289, p. 1-167.

Roldn, E., Rubio, F., and Letourneux, J., 2020, Some considerations on the gen-
era Boschitestella and Orbitestella (Heterobranchia, Orbitestellidae) with
the description of three new species: Iberus, v. 38, p. 161-184.

Rubio, F., and Roldn, E., 2021, A new genus and 10 new species of the family
Orbitestellidae Iredale, 1917 (Gastropoda: Heterobranchia) from the tropical
Indo-Pacific: Gloria Maris, v. 60, p. 7-29.

Sasaki, T., and Okutani, T., 2005, A new species of Lurifax (Gastropoda: Het-
erobranchia: Orbitestellidae) from Sumisu Caldera, southern Japan: Venus,
v. 63, p. 121-124, https:/doi.org/10.18941/venus.63.3-4_121.

Shuto, T., 1974, Larval ecology of prosobranch gastropods and its bearing on
biogeography and paleontology: Lethaia, v. 7, p. 239-256.

Simone, L.R L., and Zelaya, D.G., 2004, A new Orbitestella (Gastropoda: Het-
erobranchia: Orbitestellidae) from Tierra del Fuego, Argentina: The Naut-
ilus, v. 118, p. 160-166.

Smith, E.A., 1875, Descriptions of some new shells from Kerguelen’s Island:
Annals and Magazine of Natural History, v. 4, p. 67-73.

Squires, R.L., and Goedert, J.L., 1996, New species of small to minute gastro-
pods of early Eocene age from the Crescent Formation, Black Hills, south-
west Washington: The Veliger, v. 39, p. 226-240.

Thiele, J., 1912, Die Antarktischen Schnecken und Muscheln, in Deutsche
Siidpolar-Expedition (1901-1903) im Auftrage des Reichsamtes des Innern
herausgegeben von Erich von Drygalski Leiter der Expedition: Berlin,
Druck und Verlag von Georg Reimer, v. 13, Zoologie, v. 2, p. 183-286.

Warén, A., and Bouchet, P., 2001, Gastropoda and Monoplacophora from
hydrothermal vents and seeps: New taxa and records: The Veliger, v. 44,
p- 116-231.

Accepted: 8 November 2022


https://doi.org/10.4002/040.061.0201
https://doi.org/10.4002/040.061.0201
https://doi.org/10.11646/zootaxa.4981.3.3
https://doi.org/10.11646/zootaxa.4981.3.3
https://doi.org/10.1017/S0022336000043912
https://doi.org/10.1017/S0022336000043912
https://doi.org/10.1666/0022-3360(2004)078%3C0690:ROTLNP%3E2.0.CO;2
https://doi.org/10.1666/0022-3360(2004)078%3C0690:ROTLNP%3E2.0.CO;2
https://doi.org/10.1666/0022-3360(2004)078%3C0690:ROTLNP%3E2.0.CO;2
https://doi.org/10.1666/0022-3360(2006)80[919:TFVMIT]2.0.CO;2
https://doi.org/10.1666/0022-3360(2006)80[919:TFVMIT]2.0.CO;2
https://doi.org/10.1666/0022-3360(2006)80[919:TFVMIT]2.0.CO;2
https://doi.org/10.11646/zootaxa.4544.1.2
https://doi.org/10.11646/zootaxa.4544.1.2
https://doi.org/10.1093/zoolinnean/zlz173
https://doi.org/10.1093/zoolinnean/zlz173
https://doi.org/10.1666/0022-3360(2005)079%3C0296:TGTMGM%3E2.0.C);2
https://doi.org/10.1666/0022-3360(2005)079%3C0296:TGTMGM%3E2.0.C);2
https://doi.org/10.1666/0022-3360(2005)079%3C0296:TGTMGM%3E2.0.C);2
https://doi.org/10.1666/0022-3360(2006)080[0272:MBNGAS]2.0.CO;2
https://doi.org/10.1666/0022-3360(2006)080[0272:MBNGAS]2.0.CO;2
https://doi.org/10.1666/0022-3360(2006)080[0272:MBNGAS]2.0.CO;2
https://doi.org/10.4202/app.00525.2018
https://doi.org/10.4202/app.00525.2018
https://doi.org/10.4202/app.00525.2018
https://doi.org/10.1666/0022-3360(2006)080[0121:NRASOM]2.0.CO;2
https://doi.org/10.1666/0022-3360(2006)080[0121:NRASOM]2.0.CO;2
https://doi.org/10.5252/zoosystema2019v41a26
https://doi.org/10.5252/zoosystema2019v41a26
https://doi.org/10.1016/j.jsames.2012.02.007
https://doi.org/10.1016/j.jsames.2012.02.007
https://doi.org/10.1080.03115518.2018.1440005
https://doi.org/10.1080.03115518.2018.1440005
https://doi.org/10.1017/jpa.2019.8
https://doi.org/10.1017/jpa.2019.8
https://doi.org/10.1017/jpa.2019.8
https://doi.org/10.1080/03115518.2014.951914
https://doi.org/10.1080/03115518.2014.951914
https://doi.org/10.18941/venus.63.3-4_121
https://doi.org/10.18941/venus.63.3-4_121
https://doi.org/10.1017/jpa.2023.8

	New insight into Cenozoic Orbitestellidae (Gastropoda: Heterobranchia) from the Magellanic Region based on lower Neogene and Recent species
	Introduction
	Geological setting
	Materials and methods
	Repositories and institutional abbreviations

	Systematic paleontology
	Class GastropodaSubclass HeterobranchiaSuperfamily Orbitestelloidea Iredale, 1917Family Orbitestellidae Iredale, 1917Genus Patagorbitestella new genus
	Type species
	Diagnosis
	Occurrence
	Etymology
	Remarks

	Patagorbitestella ponderi (Linse, 2002) new combinationFigure 2.1--2.7
	Type specimens
	Diagnosis
	Occurrence
	Materials
	Remarks

	Patagorbitestella patagonica (Simone and Zelaya, 2004) new combinationFigure 2.8--2.12
	Type specimens
	Diagnosis
	Occurrence
	Materials
	Remarks

	Patagorbitestella leonensis new speciesFigure 3
	Type specimens
	Diagnosis
	Occurrence
	Description
	Etymology
	Materials
	Remarks

	Discussion
	Acknowledgments
	References


