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Abstract

The family Planorbidae comprises freshwater gastropods with planispiral, spiral and limpet-shaped shells. Subfamily
Planorbinae sensu stricto, has a richness of almost 300 species, with some of the main genera being Biomphalaria
Preston, 1910 and Drepanotrema Fischer & Crosse, 1880. Some Biomphalaria species are of concern to human health
as they are intermediate hosts of blood flukes in Latin America. In Argentina, the family Planorbidae is represented
by 15 species in four genera. In Northern Argentina (NOA region), records of the family are scarce, and most of them
are a result of occasional collecting. We provide an updated checklist of Planorbinae in NOA resulting from fieldwork,
material in malacological collections, and data in the literature. Nine species occur in the area: four species of Biom-
phalaria and five of Drepanotrema. Among Biomphalaria species, we recorded Biomphalaria straminea (Dunker,
1848), which is considered a natural host of the blood fluke Schistostoma mansoni Sambon, 1907, for first time in Salta
province; the known geographic distribution of B. straminea is extended in the country.
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Introduction

The family Planorbidae Rafinesque, 1815 is one of the
most diverse families of freshwater gastropods (Albrecht
et al. 2007) and generally comprises forms with plani-
spiral shells and spiral shells (Plesiophysa Fischer, 1883,
Acrorbis Odhner, 1937, Bulinus Miiller, 1781, Amerianna
Strand, 1928) and almost limpet-shaped species (Patello-
planorbis Hubendick, 1957 and Ancylinae) (Hubendick
1978; Albrecht et al. 2007; Cuezzo 2009).

Planorbids live in a wide variety of habitats such as
flooded areas, lagoons, streams, rivers, drainage chan-
nels, marshes, and ditches (Paraense 1975a, 1975b; Rumi
1991; Pointier 2008). Although they are usually found
attached to aquatic vegetation or on the bottom substrate,
some species such as Acrorbis petricola Odhner, 1937
inhabit high-energy freshwater environments in a land-
scape dominated by subtropical forest (Vogler et al. 2019).

©The authors. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original author and source are credited.
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Planorbidae are cosmopolitan in distribution (Baker
1945; Albrecht et al. 2007; Cuezzo 2009), although
some genera such as Bulinus have a more restricted
natural distribution (Hubendick 1948). In the Neotrop-
ical region, Biomphalaria and Drepanotrema Fischer
& Crosse, 1880 are the most frequently cited genera in
malacofaunal species lists (Tillier 1980; Quintana 1982;
Rumi 1991; Martinez 2003; Ramirez et al. 2003; Scar-
abino 2004; Simone 2006), but other exotic genera are
also present in the region. Helisoma Swainson, 1840 has
been reported from Peru and Venezuela (Martinez 2003;
Ramirez et al. 2003), and Gyraulus Charpentier, 1837,
Helisoma, Amerianna, and Indoplanorbis Annandale &
Prashad, 1920 have all been recorded in the Caribbean
area (Pointier 2008).

According to the proposal of Albrecht et al. (2007),
the family Planorbidae is divided into two subfamilies,
Ancylinae and Planorbinae, and in the Planorbinae sensu
lato there are about 40 genera and an estimated 200
(Meier-Brook 2002; Albrecht et al. 2007) to 350 (Huben-
dick 1955) species. In Argentina, Planorbinae are repre-
sented by 15 species in four genera (Rumi et al. 2006,
2008): Acrorbis, Antillorbis Harry & Hubendick, 1964,
Biomphalaria, and Drepanotrema. Current knowledge
in Argentina of the systematics, morphology, and dis-
tribution of the subfamily is concentrated in the La Plata
Basin, but in other regions, such as northern Argentina,
it is scarce. Records of species in northern Argentina are
the result of occasional collecting (Paraense 2005; Rumi
et al. 2008), and for this reason, the aim of this study is to

Check List 17 (6)

provide a taxonomic update of the species of Planorbinae
present in northern Argentina, with the inclusion of new
records.

Study Area

Our study was carried out in the Northwest Region of
Argentina (NOA) and included four provinces: Jujuy,
Salta, Tucuman, and Catamarca. This region extends
from 20°00'-30°05'S to 062°21'-069°25'W with an area
of 333 km?. The region is subtropical with well-defined
wet and dry periods (Paolini et al. 2005). The geogra-
phy of this region is strongly affected by the relief, which
has an impact on the weather, vegetation, and hydrogra-
phy (Sesma et al. 1998). The area includes heterogeneous
aquatic ecosystems, still little-studied with respect to the
mollusk fauna, like lakes, marshes, swamps, and small
reservoirs (78 ha of average area; Cristobal 2005), which
are located mainly in the jungle piedmont of the Yungas
ecoregion bordered on the east by dry lowland vegeta-
tion of the Chaco plains. Four main river basins are pres-
ent in the study area: Bermejo, Juramento, Sali-Dulce
and San Francisco (Paoli et al. 2011; Nieto et al. 2017)
(Fig. 1).

The Juramento river basin covers part of the north-
west of Salta, a small portion of southern Jujuy, and
northeastern portions Catamarca and Tucuman. Its area
is 32,885 km?. The Juramento River is its main tributary
and, together with the Salado River, forms a fluvial sys-
tem of about 1,500 km long (Paoli et al. 2011).
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Figure 1. Study area showing the rivers and main basins.
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The Bermejo river basin lies in Bolivia and Argen-
tina. In Argentina, it extends into parts of Formosa,
Chaco, Salta, and Jujuy provinces. The confluence of the
Condado and Bermejo Chico rivers form the upper Ber-
mejo River, which, when joining the Grande de Tarija
River (Bolivia), constitutes the international border
between Argentina and Bolivia. In Argentine territory,
the Bermejo joins the San Francisco River, forming the
lower or lower basin of the Bermejo (Paoli et al. 2011).

The Sali-Dulce River basin is mainly in the province
of Tucuman but originates in Salta province as the Sali
River. This river changes name in Tucuman province,
where it diagonally crosses the province without receiv-
ing any tributary until it flows into the Mar Chiquita
lagoon, in the province of Coérdoba (Paoli et al. 2011).

The San Francisco river basin is also known as the
Mojotoro-Lavayén-San Francisco basin, it includes the
water courses that drain from the southern and western
sectors of the Salta and Jujuy provinces. It has an area of
24,637 km? (Paoli et al. 2011).

Methods

Fieldwork was carried out in various localities of north-
ern Argentina during spring to autumn of 2008 to 2012.
Additionally, material housed in the main malacologi-
cal collections of following institutions was examined:
IFML (Instituto Fundacion Miguel Lillo, Tucuman,
Argentina), MACN-In (Museo Argentino de Cien-
cias Naturales “Bernardino Rivadavia”, Buenos Aires,
Argentina), and MLP (Museo de La Plata, La Plata,
Argentina). Literature from Scielo, Scopus, and Web of
Science databases was consulted for additional data from
some localities. For each species included in this check-
list, information about of the type material is included
whenever possible. The type locality is also given within
quotation marks, as stated in original publications.

Material collected in our fieldwork was deposited in
the Instituto de Biodiversidad Neotropical, Tucuman,
Argentina under acronyms BD # and BDAD#. Living
specimens were anesthetized and fixed following the
methods of Paraense and Deslandes (1959), Paraense
(1975b), and Barbosa (1995). To identify the species,
shell morphology and reproductive systems were stud-
ied following Paraense (1961, 1975a, 1978, 2008) and
Barbosa (1995).

A distribution map of the planorbid species in the
study area was produced incorporating administrative
area, watershed, and river layers and occurrence records
(Table 1). Layers of administrative areas and water
courses of Argentina were obtained from DIVA resource
(http://www.diva-gis.org/gdata) and the basin layer was
obtained from GeoINTA (http:/geointa.inta.gov.ar).
Localities without exact geographic coordinates in the
original source were georeferenced using the GEOLo-
cate web application (http:/www.museum.tulane.edu/
geolocate/web/webgeoref.aspx) and Google Earth.

1495

Results

Nine species of Planorbinae—four species of Biompha-
laria and five species of Drepanotrema—were recorded
in the study area. Furthermore, our new data expand
the known distribution of Biomphalaria orbignyi Para-
ense, 1975, B. peregrina (d’Orbigny, 1835), and B. tena-
gophila (d’Orbigny, 1835). Biomphalaria straminea was
recorded for the first time in Salta province, extending its
distribution from northeastern to northwestern Argen-
tina. San Francisco River and Sali-Dulce basins were the
arcas with the highest number of records of Biompha-
laria species (Table 1). Biomphalaria tenagophila and
B. peregrina were the most widely distributed species
in the study area. The Middle and Lower Bermejo river
basin had the greatest number of records of Drepano-
trema species.

Subclass Heterobranchia Gray, 1840
Planorbidae Rafinesque, 1815

Biomphalaria Preston, 1910

Biomphalaria Preston 1910: 526—Barbosa et al. 1961: 371; Paraense
1975a: 116; Rumi 1991: 16; Paraense 2005: 491; Simone 2006:
102; Paraense 2008: 287.

Biomphalaria orbignyi Paraense, 1975

Biomphalaria orbignyi Paraense 1975b: 211—Rumi 1991: 20; Spatz et
al. 2000: 807; Paraense 2005: 491; Rumi et al. 2008: 82.

Type material. Not located.

Type locality. “city of Parana, capital of province of En-
tre Rios ...”, ““... at Parque Urquiza ... in a swampy area

at Bajada Grande” (Paraense 1975).

Material examined. ARGENTINA — Tucuman ° Sali
River; 25V.1967; W. Weyrauch leg., IFML-MOLL 17018
(ex CWW 745) « same data, IFML-MOLL 17016 (ex
CWW 2653) « Graneros, Route 333; 1 km from the Route
157; 27°37'50"S, 065°15'32"W; 17.X1.2000; M.G Cuezzo
leg., BD # 437 » Simoca, Route 157, Manuela Pedraza,
27°12'18"S, 065°2128"W; M.G Cuezzo leg., BD # 573 «
Trancas, Los Bolleritos watering place; 26°42'46"S, 065°
09'34"W; 31.111.2009; X.M.C. Ovando leg., BDAD # 71.
Identification. Shell planispiral, pale brown, with
six whorls; major diameter 8.41-10.49 mm. Aperture
rounded, slightly displaced to right side by projection
of the right peristomal lip (Fig. 2A). Reproductive sys-
tem (Fig. 2A): vagina cylindrical, with a well-developed
vaginal pouch on ventral side. Prostate with digitiform,
bi- and trifurcate diverticula. Diameter of vas deferens
non-constant throughout. Penis complex, with penis
sheath narrower than prepuce, similar in length; middle
portion of penis sheath similar in diameter to the ascend-
ing portion of vas deferens.

Distribution. This species was previously recorded in
Santa Fe, Cordoba (Paraense 1975; Rumi 1991; Castel-
lanos and Landoni 1995), La Rioja, Entre Rios (Rumi
1991; Castellanos and Landoni 1995; Paraense 2005),
Mendoza, Buenos Aires (Paraense 1975), Formosa
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Table 1. Localities of occurrences of Planorbinae species in the NOA region by localities, provinces, and watershed.

Species Catalogue no./reference Province  Locality Watershed
Biomphalaria orbignyi BD 437 Tucumdn  Route 333,a 1km from Route 157 Sali-Dulce River
BD 57 Tucumdn  Manuela Pedraza Sali-Dulce River
BDAD 71 Tucuman  SaliRiver Sali-Dulce River
BDAD 98 Tucumdn  Onthe way to Pozo del Pescado Sali-Dulce River
BDAD 199 Tucumdn  Graneros Sali-Dulce River
Paraense 2005 Jujuy El Rodeo Lagoon San Francisco River
Paraense 2005 Salta Embarcacién Middle and Lower Bermejo River
Paraense 2005 Salta Los Blancos Paraguay River
Biomphalaria peregrina BD 54 Tucumdn  Pond Sali-Dulce River
BDAD 20 Tucumdn  SaliRiver, Los Boyeritos Sali-Dulce River
BDAD 22 Tucumdn  SaliRiver Sali-Dulce River
BDAD 28 Tucumdn  SaliRiver Sali-Dulce River
BDAD 75 Tucumdn  10km to Trancas Sali-Dulce River
BDAD 91 Tucumdn  Small pond Sali-Dulce River
MLP 7793 Salta Lavallén River San Francisco River
MLP 12877-7018/2-7018/1 Jujuy Abra Pampa River La Puna Basins
MLP 12768 Jujuy El Rodeo River San Francisco river
Paraense, 2005 Jujuy Comedero Lagoon San Francisco river
IFML-MOLL 17017 Jujuy La Ciénaga, San Pedro San Francisco River
IFML-MOLL 17024 Tucumdn  EscabaDam Sali-Dulce River
IFML-MOLL 997 Tucumdn  Comuna 7 de Abril Rosario River
MLP 7656 Jujuy San Antonio de los Cobres La Puna Basins
IFML-MOLL 613 Tucuman 9 de Julio Park Sali-Dulce River
IFML-MOLL 331 Tucumdn  Mista stream Sali-Dulce River
Biomphalaria tenagophila  BD 427 Salta ElTala Sali-Dulce River
DB 64 Jujuy Zapla River passing Palpald San Francisco River
BDAD 12 Jujuy Route 56 to San Pedro de Jujuy San Francisco River
BDAD 30 Tucumdn  Granja modelo Sali-Dulce River
BDAD 37 Salta On the way to EI Rey National Park Salado River
BDAD 40 Salta El Rey National Park Middle and Lower Bermejo River
MLP 12890 Los Alisos Dam San Francisco River
Paraense 1995 2002 Salta Los Avalos San Francisco River
Davies etal. 2015 Salta Campo Alegre reservoir La Puna Basins
Davies et al. 2016 Salta Puerta Diaz reservoir Juramento River High Basin
FML-MOLL 17023 (ex CWW 2652), IFML-MOLL 10602, 17027, 17028 Tucumdn  fountain of Instituto Miguel Lillo Sali-Dulce River
IFML-MOLL 131 Tucumdn  San Francisco stream Sali-Dulce River
Paraense 1997 Tucumdn  Leocadio Paz Sali-Dulce River
MLP 12881 Jujuy Los Alisos Reservoir San Francisco River
BDAD 204 Tucumén  El Tejar stream Sali-Dulce River
BDAD 114 Jujuy Zapla River San Francisco River
BDAD 111 Jujuy Zapla River San Francisco River
BDAD 45 Salta El Rey National Park Middle and Lower Bermejo River
BDAD 53 Salta El Rey National Park Middle and Lower Bermejo River
BDAD 56 Salta El Rey National Park Middle and Lower Bermejo River
BDAD 60 Salta On the way to EI Rey National Park Salado River
BDAD 64 Salta National Park Middle and Lower Bermejo River
BDAD 85 Tucumdn  Crossing between Route R9 and Sali-Dulce River
Trancas city
BDAD 240 Tucumdn  Streamin Trancas city Sali-Dulce River
BDAD 95 Tucumdn  Pozo del Pescado Sali-Dulce River
IFML-MOLL 148 Tucumdn  El duraznito Sali-Dulce River
BDAD 137 Tucumdn  El Cadillal Sali-Dulce River
MLP 5326 Tucumdn  Singuil River
MLP 12899-12900 Jujuy Volcan, Route 9 San Francisco River
MLP 11765 Salta Arias River San Francisco River
MLP 11840 Jujuy Zapla San Francisco River
BDAD 213,IFML-MOLL 391, 14196, IFML-MOLL 17019 Tucumén  Escaba Reservoir Sali-Dulce River
Biomphalaria straminea Paraense 1997 Jujuy San Salvador de Jujuy San Francisco River
BDAD 121 Salta Pescado River Upper Bermejo River
BDAD 140 Salta Pescado River Upper Bermejo River
Drepanotrema cimex BDAD 43 Salta El Rey National Park Middle and Lower Bermejo River
BDAD 48 Salta El Rey National Park Middle and Lower Bermejo River
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Species Catalogue no./reference Province Locality Watershed
Drepanotrema BDAD 38 Salta El Rey National Park Middle and Lower Bermejo River
depressissimum BDAD 47 Salta El Rey National Park Middle and Lower Bermejo River
BDAD 63 Salta El Rey National Park Middle and Lower Bermejo River
BDAD 84 Tucumdn  Rio Nio Rosario River
BDAD 99 Salta Coming back to Bananal San Francisco River
MLP12898 Jujuy Route 156, San Francisco River
BDAD 20 Tucumdn  Potrero de Las Tablas Sali-Dulce River
Paraense, 2005 Jujuy San Salvador San Francisco River
IFML-MOLL 17020 Tucumdn  Alto de Medina Sali-Dulce River
Paraense, 2005 Salta Los Blancos Paraguay River
Drepanotrema kermatoides  BD 56 Tucumdn  Manuela Pedraza Sali-Dulce River
BDAD 31 Tucumdn  LaCruzstream Sali-Dulce River
BDAD 42 Salta El Rey National Park Middle and Lower Bermejo River
BDAD 52 Salta El Rey National Park Middle and Lower Bermejo River
BDAD 76 Salta El Rey National Park Middle and Lower Bermejo River
Paraense 2005 Tucuman  El Cadillal Sali-Dulce River
BDAD 81 Tucumdn  Crossing Route 9 and Tancas Sali-Dulce River
BDAD 143 Salta Pescado River Upper Bermejo River
Drepanotrema lucidum BDAD 57 Salta El Rey National Park Middle and Lower Bermejo River
BDAD 44 Salta El Rey National Park Middle and Lower Bermejo River
BDAD 59 Salta El Rey National Park Middle and Lower Bermejo River
Paraense 2005 Salta pond in Los Blancos Paraguay river
Drepanotrema nordestense  BDAD 252 Jujuy Reyes River San Francisco River
BDAD 261 Tucumdn  Pozo del Pescado Sali-Dulce River

(Paraense 1975b; Castellanos and Landoni 1995), and
Corrientes (Rumi 1991). From the NOA region, Paraense
(1975) had recorded localities mainly in northern Salta
province. Our new records increase the known distribu-
tion of this species in the study area, mainly in the prov-
ince of Tucuman (Fig. 3).

Biomphalaria peregrina (d’Orbigny, 1835)

Planorbis peregrinus d’Orbigny 1835: 26.

Tropicorbis peregrinus—Hylton Scott 1957: 1.

Taphius peregrinus— Paraense 1958: 152; Paraense and Deslandes
1958a: 152.

Biomphalaria peregrina—Paraense 1966: 269; Paraense 1975a:117,
Rumi 1991: 21; Paraense 2005: 491; Simone 2006: 108.

Type material. Syntypes (NHMUK 1854.12.4.267.273)
(Fig. 5A). 15 specimens.

Type locality. “Patagonia, Montevideo (republica Uru-
guayensi orientali); Pampas; provincia Corrientes
(republica Argentina); provincia Rio-Grande (republica
Boliviana) et provincia Guayaquilensi (reptblica Colom-
biana)” (d’Orbigny 1835).

As d’Orbigny did not specify a type locality, Rumi
(1991) considered Neuquén province, Argentina as type
locality, but this was not done according to the Interna-
tional Code of Zoological Nomenclature.

Material examined. ARGENTINA — Salta ¢ Lavallén
River; M. Birabén leg., MLP 7793 < Anta; El Rey Na-
tional Park; A. Brown & L. Malmierca leg., MLP 4611
* Oran; 8.XI1.1950; M. Birabén leg., MLP 7857 — Ju-
juy ° Abra Pampa River; 18V.2000; M. Tassara leg.,
MLP 12877 El Rodeo Lagoon, Yala Provincial Park;
20.X.1998; M. Tassara leg., MLP 12768+ Route 9, Volcan,;
28.IX.1999; M. Tassara leg., MLP 12900 « La Ciénaga,
San Pedro, IFML-MOLL 17017 — Tucuman ¢ Tucuman

city (in Rumi 1991) « Alberdi, Escaba dam; W. Weyr-
auch leg., IFML-MOLL 17024 (ex CWW 3139) * Bur-
ruyact, 7 de abril; 400 m alt.; 16.V1.1965; W. Weyrauch
leg., IFML-MOLL 997 « Los Bolleritos watering place;
26°42'46"S, 065°09'34"W; 482 m alt.; 02.XI1.2008,
X.M.C. Ovando leg., BDAD # 20 ¢ downstream Sali
River; 26°44'09"S, 065°09'25"W; 476 m alt.; 02.X11.2008;
X.M.C. Ovando leg., BDAD # 22 « same data above;
26°42'46"S, 065°9'34"W; 482 m alt.; 23.11.2009; X.M.C.
Ovando leg., BDAD # 28 « Capital, 9 de Julio Park; 430
m alt.; 11.11.1962; W. Weyrauch leg., [IFML-MOLL 613
Trancas, Route 9, Sali River; M.G. Cuezzo leg., BDAD
# 17 » same data, IFML-MOLL 17026 (ex CWW 745)
» same locality, IFML-MOLL 516 ¢ under the bridge
of Sali River; 26°11'22.0"S, 065°17'01.8"W; 915m alt.;
12.111.2009; X.M.C. Ovando leg., BDAD # 75 « El Boyero;
26°14'02.5"S, 065°15'15.7"W; 747 m alt.; 26.V.2009; P.
Powell & X.M.C. Ovando leg., BDAD # 91 « on the way
to Pozo del Pescado; 26°13'09.3"”S, 065°16'33.6"W; 774 m
alt.; 26.V.2009; P. Powell & X.M.C. Ovando leg., BDAD
# 98 « Leales, Mista stream, IFML-MOLL 331.

Identification. Shell planispiral shell, 13—-19 mm wide,
light to dark brown. Whorls five; last whorl larger in
diameter. Aperture rounded, reflected to the left side.
Peristome with smooth, sharp edge, with right and left
peristomal lips almost in the same plane (Fig. 2B). Re-
productive system (Fig. 4B): ventral wall of the vagina
with a small, cylindrical vaginal pouch. Prostate with
thin diverticula, with three or four branches. Vas defer-
ens long and thin; with diameter of the ascending portion
slightly greater than descending portion. Penis complex,
with penis sheath narrow in relation to prepuce, 1/4x
longer than prepuce; proximal portion of penis sheath
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Figure 2. Shells of Biomphalaria species reported in northwestern Argentina (in right, left and side views, respectively). A. Biomphalaria
orbignyi. B. Biomphalaria peregrina. C. Biomphalaria straminea. D. Biomphalaria tenagophila. Scale bars: A-C =3 mm; D =2 mm.
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similar in diameter to the distal portion of vas deferens,
increasing its diameter in its distal portion.

Distribution. According to Paraense (2005) and (Rumi
1991), this species also occurs in the provinces of Corri-
entes, Misiones, Entre Rios, Santa Fe, Buenos Aires, Rio
Negro, Mendoza, and Neuquén. Castellanos and Landoni
(1995) considered this species to be widely distributed in
Argentina. Our new records from Tucuman and Salta ex-
pand the geographical distribution of this species to the
NOA region (Fig. 3).

Biomphalaria straminea (Dunker, 1848)

Planorbis stramineus Dunker 1848: 42.

Taphius pfeifferi—Paraense and Deslandes 1957: 1.

Australorbis stramineus—Paraense 1963: 1.

Biomphalaria straminea—Paraense, 1975a: 105; Rumi 1991: 23; Para-
ense 2005: 492; Simone 2006: 109; Paraense 2008: 299; Rumi et
al. 2008: 83; Thompson 2011: 71.

Type material. Syntypes (NHMUK 1969155) (Fig. 4B)

3 specimens.

Type locality. “Patria America Australis (H. Cuming)”
(Dunker 1848). Martens (1873) restricted the type loca-
lity to Venezuela (Lagunilla and Caracas) and also repor-
ted this species from Cearé state, Brazil.

Material examined. ARGENTINA — Salta ¢ Pescado Ri-
ver, small stream parallel to the river; 22°57'28.5"S, 064°
23'6.7"W; 350 m alt.; X.M.C. Ovando leg., BDAD # 142.

Identification. Whorls five; body whorl subangular on
the left side. Aperture oval, slightly displaced to the left
(Fig. 2C). Reproductive system (Fig. 4C): dorsal wall of
the vagina with transverse folds or undulations, without
vaginal pouch. Prostate formed by short, thin diverticula,
sometimes branching. Penis complex, with narrow pe-
nis sheath, 1% longer than prepuce; proximal portion of
the sheath similar in diameter to the distal portion of the
vas deferens.

Distribution. In Argentina, records of B. straminea are
concentrated int he Northeast: Corrientes (Paraense 1997,
2005), Chaco (Paraense 1997), and Misiones (Rumi et
al. 2008). This species is also known from Buenos Aires
and Cordoba (Rumi 1991; Castellanos and Landoni 1995;
Paraense 2005), and Paraense (1997) recorded this spe-
cies from Jujuy (Paraense 1997). Our new record in Salta
province extends the known distribution of this species.

Biomphalaria tenagophila (d’Orbigny, 1835)

Planorbis tenagophilus d’Orbigny 1835: 26.

Taphius tenagophilus—Paraense and Deslandes 1959: 456.

Australorbis tenagophilus—Paraense 1961: 343.

Biomphalaria tenagophila—Paraense 1975a: 117; Olazarri 1981: 321;
Bonetto et al. 1982: 2; Rumi 1991: 24; Simone 2006: 110; Rumi et
al. 2008: 83.

Type material. Syntypes (NHMUK 1854.12.4.264-6)

(Fig. 5C). 18 specimens.

Type locality. “provincia Corrientes (republica Argen-

tina); provinciis Santa-Cruz [de la Sierra] et Chiquitos

(republica Boliviana)” (d’Orbigny 1835). Later, d’Orbigny

(1837: 347) expanded the type locality to “las Ensenadas,
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province de Corrientes (république Argentine) ... ”.

Material examined. ARGENTINA — Jujuy * Zapla Ri-
ver; M. Tassara leg., MLP 7010+ same locality; M. Tas-
sara leg., MLP 12879 « Los Alisos Dam; 23.1X.1999; M.
Tassara leg., MLP 12890  same data above, MLP 12881
* Route 56, on the way to San Pedro de Jujuy; 24°16'03"S,
065°07'09"W; 965 m alt.; 22.111.1999; M.G. Cuezzo leg.,
BDAD #12 « Zapla River upstream; 24°13'14.1"S, 065°
09'04.7"W; 1105 m alt.; 08.V.2009; X.M.C. Ovando leg.,
BDAD # 111 « stream flowing into the Zapla River;
24°16'03"S, 065°07'10"W; 1940 m alt.; 31.V.2000; M.G.
Cuezzo leg., BD # 64 * Los Avalos (in Paraense 1995,
2002) — Salta ° Pocitos; A. Prossen leg., MLP 7701 «
Anta, El Rey National Park, on the way to Santa Elena;
10.VIL.1979; D. Rumiz & A. Brown leg., MLP 11761
Arias River, close to Salta city; 15.X.1997; M. Tassara
leg., MLP 11765 « El Rey National Park, Pozo Verde;
13.X1.1982, MLP 11806 « Salta city; 10.VII.1944; R. Gol-
bach leg., IFML-MOLL 886 ¢ river on the road to El Rey
National Park, Finca Vieja; 24°58'35.3"S, 064°34'48" W,
788 m alt.; 16.111.2009; E. Pero & X.M.C. Ovando leg.,
BDAD # 37 « same locality, 700 m to from the entry
to the park; M.G. Cuezzo leg., BDAD # 15 ¢ same lo-
cality, lagoon on the road to Los Lobitos waterfall;
24°42'13.7"S, 064°37'58.8"W; 928 m alt.; 17.111.2009;
E. Pero, M.G. Cuezzo & X.M.C. Ovando leg., BDAD #
40 « same locality, lagoon on the way to Aguas negras;
24°42'28.7"S, 064°38'20.6"W; E. Pero, M.G. Cuezzo &
X.M.C. Ovando leg., BDAD # 45 ¢ same locality, Los
Patitos lagoon; on the way to Popayan; 24°43'59.2"S,
064°38'13.2"W, 886 m alt.; 18.111.2009; E. Pero, M.G.
Cuezzo, C. Nieto & X.M.C. Ovando leg., BDAD #
53 « stream on the way out to El Rey National Park;
24°55'24.4"S, 064°36'19.4"W; 864 m alt.; 20.111.2009;
M.G. Cuezzo & X.M.C. Ovando leg., BDAD # 60 °
Urundel, on the road to San Lorenzo River; 23°33'43"S,
064°23'33"W; 316 m alt.; 11.V.2009; X.M.C. Ovando
leg., BDAD # 107 — Tucuméan ¢ Burruyacu, El duraz-
nito; 06.V.1947; W. Weyrauch leg., IFML-MOLL 148 «
on the road to Timbd Nuevo, Sali River; 01.X1.1999; C.
Ituarte leg., BDAD # 3 « Juan Bautista Alberdi, Escaba
dam; 06.1.1956; M. Manfrini leg., IFML-MOLL 391 -
same data above IFML-MOLL 14196 ¢ same data above,
IFML-MOLL 17019 (ex CWW 3137) « Capital, foun-
tain of the Miguel Lillo Institute, IFML-MOLL 17023
(ex CWW 2652) » same data above, IFML-MOLL 10602
e same data above, IFML-MOLL 17027 < same data
above IFML-MOLL 17028 ¢ Trancas, San Francisco
stream, IFML-MOLL 131 e after Pozo de San Franci-
sco; 26°1123"S, 065°16'58"W; 740 m alt.; M.G. Cuezzo
leg., BD# 427 » crossing between Route 9 and entrance
to Trancas city; 26°11'28.8"S, 065°17'01.8"W; 915 m alt.;
12.111.2009; M.G. Cuezzo & X.M.C. Ovando leg., BDAD
# 85 * Pozo del Pescado, 26°11'27.9"S, 065°17'19.7"W,
788 m alt.; 26.V.2009; P. Powell & X.M.C. Ovando leg.,
BDAD # 95 « Leales, El Tejar stream, on the side of the
route 157; 27°11'45.8"S, 065°21'32.7"W; 283 m alt.; M.
Mitrovich & X.M.C. Ovando leg., BDAD # 204 « Tafi
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Figure 4. Reproductive system of Biomphalaria species. A. Biomphalaria orbignyi. B. Biomphalaria peregrina. C. Biomphalaria straminea.
D. Biomphalaria tenagophila. Abbreviations: AG = albumen gland, Bc = bursa copulatrix, Ca = carrefour, NG = nidamental gland, OD =
ovisperm duct, Ov = oviduct, Ot = ovotestis, Pp = prepuce, PM = protractor muscle, PS = penis sac, RM = retractor muscle, SD = sperm duct,
SV = seminal vesicle, Va = vagina, VP = vaginal pouch, VD = vas deferens. Scale bars = Tmm.

Viejo, El Cadillal; 26°36'57.8"S, 065°11'15.0"W; 547 m
alt.; 12.111.2009; M.G. Cuezzo & X.M.C. Ovando leg.,
BDAD # 137.

Identification. Shell planispiral, with seven to eight
whorls, and carena well marked on basal side. Aperture
deltoid, transverse, wider than long (Fig. 2 D). Repro-
ductive system: hermaphroditic gland with cylindrical,
small, short, and numerous diverticula. Vaginal pouch
present, short, thin, on the ventral side of vagina. Pro-
state formed by long, thin, branched, arborescent diver-
ticula. Penis complex, with thin penis sheath %2 to 1% of
prepuce (Fig. 4 D).

Distribution. This species is widely distributed in Ar-
gentina with numerous records from Buenos Aires
(Rumi et al. 1997; Simdes et al. 2013), Santa Fe, Entre

Rios, Corrientes, Misiones, Formosa, Chaco, and Cérd-
oba (Rumi 1991; Castellanos and Landoni 1995; Paraense
1997, 2005; Rumi et al. 2008). Castellanos and Landoni
(1995) proposed that the distribution of B. tenagophila
reaches northern Patagonia. Our new records from Salta,
Jujuy, and Tucuman increase the known distribution of
this species in the NOA.

Drepanotrema Crosse & Fischer, 1880

Drepanotrema Crosse and Fischer 1880: 75—Baker 1945: 1; Paraense
and Deslandes 1957: 339; Paraense 1958: 65; Paraense 1975a: 107
Rumi 1991: 26; Rumi et al. 2007: 559; Simone 2006: 102; Rumi et
al. 2008: 83; Thompson 2011: 66.

Drepanostrema—Xennard and Woodward 1926: 69 [error for Drepa-
notrema Crosse & Fischer, 1880].
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Figure 5.Syntypes of Biomphalaria species (inright, leftand side views, respectively). A. Biomphalaria peregrina (NHMUK 1854.12.4.267.273).
B. Biomphalaria straminea (NHMUK 1969155). C. Biomphalaria tenagophila (NHMUK 1854.12.4.264-6). Photographs taken by Johnathan
Ablett. Scale bars =5 mm.

Drepanotrema cimex (Moricand, 1839)

Planorbis cimex Moricand 1839: 139.

Drepanotrema cimex—Paraense and Deslandes 1958b: 187; Paraense
1975a: 111; Paraense 1980: 101; Rumi 1991: 27; Paraense 2005:
492; Rumi et al. 2008: 83; Simone 2006: 102.

Drepanotrema (Fossulorbis) cimex—Baker 1945: 148; Thompson
2011: 66.

Type material. Not located.

Type locality. “les aux douces aux environs de Bahia”
(Moricand 1839).

Material examined. ARGENTINA — Salta ¢ Anta, El
Rey National Park, on the way to Los Lobitos waterfall;
24°42"13.7"S, 064°37'58.8"W; 928 m alt.; 17.111.2009; E.
Pero, M.G. Cuezzo & X.M.C. Ovando leg., BDAD #43
El Rey National Park, pond on the way to Aguas Negras;
24°42'08.7"S, 064°38'20.6"W, 930 m alt.; E. Pero, M.G.
Cuezzo & X.M.C. Ovando leg., BDAD #48.

Identification. Shell small, with six whorls; basal side
slightly convex, with whorls similar in diameter; apical
side with all whorls in the same plane. Aperture oblique
or elongate and narrow (Fig. 6A). Reproductive system:
prostate with short diverticula, with a short duct that
joins the spermatic duct, arranged in an orderly row; cy-
lindrical penis sheath, smaller in diameter than the pre-
puce and - the length of the prepuce; two simple flagella,
much shorter than of sheath length (Fig. 7A).

Distribution. This species was previously recorded from
Santa Fé and Entre Rios provinces (Rumi 1991; Castel-
lanos and Landoni 1995; Paraense 2005), Buenos Aires
(Rumi et al. 1996; Rumi et al. 2008), Corrientes (Rumi
1991; Paraense 2005), and Chaco (Rumi 1991; Paraense
2005). Our new records expand the known distribution
of this species in Argentina from the northeast to the

northwest and constitutes the first records of the species
from the study area (Fig. 3).

Drepanotrema depressissimum (Moricand, 1839)

Planorbis depressissimus Moricand 1839: 143.

Planorbis (Spiralina) depressissimus—Lutz 1918: 45.

Drepanotrema depressissimum—Baker 1945: 118; Paraense and De-
slandes 1957: 339; Paraense 1975a: 111; Paraense 2005: 492; Si-
mone 2006: 102; Rumi et al. 2007: 559.

Drepanotrema depressissimun—Rumi, 1991: 28; Rumi et al. 2008: 83
[incorrect subsequent spelling].

Drepanotrema (Fossulorbis) depressissimum—Thompson 2011: 68.

Type material. Not located. The original label of the

probable syntype material was found in the NHMUK,

but there was no specimen with it (J. Ablett pers. comm.)

Type locality. Moricand (1839) indicated that this spe-
cies was “avec le précédent” [= with the preceding] spe-
cies, D. cimex. The type locality of D. cimex was given
as “San Salvador de Bahia, Brazil.

Material examined. ARGENTINA — Jujuy ¢ Industrial
area, on the side of the Provincial Route 56; 25.V.2000;
M. Tassara leg., MLP 12880 ¢ pond at the side of route
34 road to Calilegua; 23°33'43"S, 064°23'33"W; 350
m alt.; 15.V.2009; C. Molineri & X.M.C. Ovando leg.,
BDAD # 99 — Salta * General Mosconi, ditch on the
side of Route 34; M. Tassara leg.,, MLP 12898 « El
Rey National Park, pond near to Aguas Negras River;
24°41'41.1"S, 064°36'42.8"W; 865 m alt.; 17.111.2009;
X.M.C. Ovando leg., BDAD# 38 * same locality above;
24°4228.7"S, 064°3820.6"W; 930 m alt.; 17.111.2009;
X.M.C. Ovando leg., BDAD# 47 « same locality above,
Los Patitos Lagoon; 24°43'59.2"S, 064°38'13.2"W; 886
m alt.; E. Pero, M.G. Cuezzo & X.M.C. Ovando leg.,
BDAD # 63 » Urundel, ditch; 23°33'43"S, 064°23'33"W;
816 m alt.; 11.V.2009; X.M.C. Ovando leg., BDAD # 110
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Figure 6. Shells of Drepanotrema species reported in Northwestern Argentina (in right, left and side views respectively). A. Drepanotrema
cimex. B. Drepanotrema depressisimum. C. Drepanotrema kermatoides. D. Drepanotrema lucidum. Scale bars: A-D 1 mm.

— Tucuman ¢ ponds near to Sali River; C. Ituarte leg.,
MLP 5324-1 ¢ Potrero de Las Tablas, pond on the way
to Las Tablas River; 26°51'19.3"S, 065°25'54.0"W; 682
m alt.; M. Mitrovich & X.M.C. Ovando leg., BDAD#
209 ¢ Burruyacu, Rio Nio, stream parallel to the road;
26°25'25.4"S, 064°59'39"W; 940 m alt.;17.1V.2009; V.
Manzo & X.M.C. Ovando leg., BDAD# 84 + Alto de Me-
dina, IFML-MOLL 17020.

Identification. Shell medium-sized, depressed, trans-
lucent, with 5%—6 whorls. Body whorl with a sharp ca-
rina, displaced to the left. Aperture triangular, narrow,
and oblique. Outer peristomal lip with some concav-
ity and rounded edge; inner peristomal lip straight and
shorter than external one (Fig. 6 B). Reproductive sys-
tem: prostate with elongated, tubular diverticula, similar
in size, arranged in an orderly row, except for those near
the copulatrix bursa. Penial complex with two well-de-
veloped flagella, one slightly longer than the other; fla-
gellum length 2-3 times greater than length of the penis
sheath (Fig. 7 B).

Distribution. This species was previously recorded from
Santa Fé, Entre Rios (Rumi 1991; Castellanos and Lan-
doni 1995), Corrientes, Chaco, and Misiones (Rumi
1991; Paraense 2005). Our new records from show that
this species also inhabits the NOA region.

Drepanotrema kermatoides (d’Orbigny, 1835)

Planorbis kermatoides d’Orbigny 1835:27.

Drepanotrema kermatoides—Paraense and Deslandes 1958c: 293;
Bonetto et al. 1982: 1; Rumi 1991: 30; Rumi et al. 2007: 559; Rumi
et al. 2004: 453; Paraense 2005: 492; Simone 2006: 103.

Gyraulus (Drepanotrema) kermatoides—Haas 1949: 301.

Drepanotrema (Fossulorbis) kermatoides—Baker 1945: 148; Thomp-
son 2011: 68.

Type material. Syntypes (NHMUK 1854.12.4.276). 10
specimens.

Type locality. “provincia Limacensi (republica Peru-
viana)” (d’Orbigny 1835).

Material examined. ARGENTINA — Salta ¢ Anta, El
Rey National Park, Los Patitos Lagoon; 24°43'59.2"S,
064°38'13.2"W; 886 m alt.; E. Pero, M.G. Cuezzo &
X.M.C. Ovando leg., BDAD # 52 « Oran, Pescado Ri-
ver; 22°57'28.5"S, 064°23'6.7"W; 350 m alt.; 10.V.2009;
X.M.C. Ovando leg., BDAD # 143— Tucuman ° Trancas,
El Boyero watering place, ponds near to Sali River; M.G.
Cuezzo leg., BDAD #4 < Chicligasta, La Cruz stream;
27°01'34"S, 065°23'36"W; 370 m alt.; 23.11.2009; X.M.C.
Ovando leg., BDAD # 31 ¢ Simoca, Manuela Pedraza,
routel57; 27°12'18"S, 065°2128"W; 330 m alt.; M.G.
Cuezzo leg., BDAD # 56.

Identification. Shell with 5%—6 whorls; basal side
slightly convex; periphery of the body whorl with ca-
rina, tending to be on the left side. Aperture falciform,
longer than wide; inner peristomal lip convex, slightly
depressed, and oblique; external peristomal lip almost
straight (Fig. 6 C). Reproductive system: penis complex
with two very short flagella in proportion to the sheath at
the insertion of the vas deferens (Fig. 7 C).
Distribution. There are numerous Argentine records
of this species, indicating a widespread distribution. It
is known from Entre Rios, Santa Fe, and Buenos Aires
(Rumi 1991; Rumi et al. 1996, 2008), Rio Negro, (Par-
aense 2005; Castellanos and Landoni 1995), Corrientes
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Figure 7. Reproductive system of Drepanotrema species. A. Drepanotrema cimex. B. Drepanotrema depressisimum. C. Drepanotrema kerma-
toides. D. Drepanotrema lucidum. Abbreviations: AG albumen gland, Bc bursa copulatrix, Ca carrefour, Fl flagellum, NG nidamental gland,
OD ovisperm duct, Ov ovi duct, Ot ovotestis, Pp prepuce, PS penis sac, RM retractor muscle, SD sperm duct, SV seminal vesicle, Va vagina,

VD vas deferens. Scale bar A-D: Tmm.

(Rumi 1991; Paraense 2005), and Misiones (Rumi 1991;
Castellanos and Landoni 1995). Paraense (2005) re-
ported this species from Tucuman. Our new records from
Tucuman and Salta provinces increases the known distri-
bution of this species in the area.

Drepanotrema lucidum (Pfeiffer, 1839)

Planorbis lucidus Pfeiffer 1839: 354.
Drepanotrema lucidum—Paraense 1975a: 105; Rumi 1991: 31; Rumi
et al. 2007: 559; Paraense 2005: 492; Simone 2006: 104.

Type material. Not located.

Type locality. Cuba (Pfeiffer 1839).

Material examined. ARGENTINA — Salta < El Rey
National Park, ponds on the way to Aguas Negras;
24°42'28.7"S, 064°3820.6"W; 930 m alt.; 17.111.2009;
X.M.C. Ovando leg., BDAD# 59  La Escondida lagoon;
24°42'15"S, 064°39'6.8"W; 925 m alt.; 19.111.2009; E.
Pero, M.G. Cuezzo & X.M.C. Ovando leg., BDAD # 44
» Urundel, ditch; 23°33'43"S, 064°23'33"W; 316 m alt.;
11.V.2009; X.M.C. Ovando leg., BDAD # 110.
Identification. Shell small, 4.4-7 mm in diameter, with
5 or 6 whorls. Body whorl prominent and subangular.
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Apical and basal sides of the shell flattened, with the api-
cal side slightly more convex. Aperture sickle-shaped,
higher than wide; right parietal lip flattened and obliquely
(Fig. 6 D). Reproductive system: flagella well developed,
slender, long, and one slightly longer than the other;
length of longer flagellum 3 times longer than penis
sheath (Fig. 7 D).

Distribution. This species has been reported from Santa
Fé and Entre Rios provinces, Chaco (Castellanos and
Landoni 1995), Entre Rios (Rumi 1991; Paraense 2005),
and Misiones (Rumi 1991; Castellanos and Landoni
1995; Rumi et al. 2008). Despite exhaustive fieldwork,
most records are concentrated in the province of Salta.

Drepanotrema nordestense (Lucena, 1954)

Planorbis pfeifferi Strobel, 1874: 105 [junior homonym of Planorbis
pfeifferi Krauss, 1874].

Tropicorbis nordestensis Lucena 1954: 329 [new name for P. pfeifferi
Strobel, 1874].

Drepanotrema nordestense—Paraense and Deslandes 1958d: 275;
Pointier et al. 2001: 7.

Antillorbis nordestensis—Paraense 1975: 105; Rumi 1991: 15; Santos
et al. 1999: 257; Paraense 2005: 491; Rumi et al. 2008: 82.

Type material. Holotype (MZSP 46029). Paratypes

(MZSP 46030-46063, 64102).

Type locality. “Aguas Belas, Pernambuco, Brasil” (Lu-
cena 1954).

Material examined. ARGENTINA — Jujuy ° tributary
stream of the Reyes River; 24°10'46"S, 065°28'18"W;
M.G. Cuezzo leg., BDAD# 252 — Tucuman * Raco, near
to Potrero de Las Tablas River; 880 m alt.; M.G. Cuezzo
leg., BDAD # 261 ¢ Trancas, in stream passing Pozo
del Pescado; 26°11'22.3"S, 065°17'02.1"W; 789 m alt.;
15.X1.2011; X.M.C. Ovando leg., BDAD# 238.

Identification. Shell small, with four whorls. Body whorl
prominent, shifted to the left. Apical side flat to slightly
concave, almost all whorls in the same plane. Basal side
excavated, forming a deep cavity. Aperture oval, wider
than high, and with edge expanded.

Distribution. Paraense (2005) had reported this species
from Entre Rios, Buenos Aires, and Rio Negro. Our new
records are the first from the study area.

Discussion

This work summarizes the distribution of nine species
of Planorbinae in northwestern Argentina. We add new
occurrence data from the NOA region for four species of
Biomphalaria and five of Drepanotrema, and we record
some species in the region for the first time. Both Biom-
phalaria and Drepanotrema species were collected in
in the Sali-Dulce and San Francisco river basins. These
river basins are subjected to strong anthropic pressures
from the main cities and industries, as well as from agri-
culture and livestock (Nieto et al. 2017).

Biomphalaria straminea was recorded for first time
in Salta province in the Pescado River (Oran depart-
ment). This site is in the transitional area between the
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Yungas Rainforest and Gran Chaco regions where inten-
sive deforestation and land transformation for crops are
concentrated (Seghesso et al. 2011). “Criollos” (local
inhabitants of predominantly European descent) and
indigenous people living in the area mostly lack access to
clean drinking water and basic sanitation. Echaz et al.
(2015) described inadequate sanitation and unsafe water
supply as risk factors for parasitic human infection. In
Brazil, this species is a natural host of Schistosoma man-
soni, which causes schisostomiasis and affects approxi-
mately 6 million people (Martins et al. 2015). Paraense
(2005) recorded this species in Jujuy province and gave
the city of San Salvador de Jujuy as a generalized local-
ity without specifying an exact collection site. Others
records of this species are from central (Coérdoba) (Rumi
1991; Castellanos and Landoni 1995; Paraense 2005) and
northeastern Argentina (Entre Rios and Corrientes).

Biomphalaria tenagophila was recorded in all the
river basins in the study area. It was also the species most
frequently found. This species is susceptible to infesta-
tion by Schistosoma. Experimental studies of popula-
tions of B. tenagophila from Argentina, Uruguay, and
Paraguay have demonstrated that this species is suscep-
tible to the Brazilian strain of S. mansoni (Borda and
Rea 1997, 2007). According to Rumi et al. (2008), Biom-
phalaria peregrina is the most widespread species in
Argentina and is a potential host of S. mansoni (Rumi
1991). Despite the existence of schistosomiasis foci in
the Brazilian states bordering Argentina, Uruguay, and
Paraguay, there have been no reports of the natural trans-
mission of schistosomiasis in Argentina (Simdes et al.
2013); however, the numerous records of B. tenagophila
in the study area are of concern for villages where the
species has been found.

Records of Biomphalaria orbignyi were concentrated
in the Sali-Dulce river basin, Tucuman province. This
species was previously recorded by Paraense (1975) from
the Chaco Saltefio area in eastern Salta province. This
area is part of the Great American Chaco (the second
largest tropical forest in the American continent after
the Amazon). Rivers from higher ground cross the area,
flowing into the Bermejo River, which is a major river
flowing south from its origins in Bolivia to the Parana
River far to the southeast (Grau et al. 2010).

The genus Drepanotrema occurs through most of
South America, south to Rio Negro province in Argen-
tina (Castellanos and Miquel 1991; Rumi 1991), with
some species occurring north to southern Texas, United
States (Baker 1945). According to Rumi et al (2007), the
genus includes six species in Argentina, and they form
part of the most frequent freshwater snail associations.
In the study area, we reported four species and at some
collecting points, D. kermatoides was collected in asso-
ciation with Biomphalaria straminea. Drepanotrema
cimex and D. nordestense were record for first time in
the northwestern Argentina. Drepanotrema cimex was
recorded in the El Rey National Park, protected area in
the province of Salta. Previous records of this species
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are concentrated in northeastern Argentina (Paraense
2005). Although not of interest in the epidemiology of
schistosomiasis, D. cimex is a potential host of cercar-
iae and is therefore of veterinary interest (Thiengo et al.
2001). Drepanotrema nordestense has been sporadically
recorded in Argentina; Rumi (1991), Castellanos and
Landoni (1995), and Rumi et al. (1996) mentioned it from
Buenos Aires and Santa Fé provinces. It is possible that
due to its small size, this species has gone unnoticed, and
its distribution is wider. Paraense (2005) found it in sev-
eral habitats, such as lakes, ponds, and streams, in Entre
Rios and Rio Negro.

The presence of species of medical interest in the
NOA region gives reason to continue fieldwork and ana-
lyze the presence of parasites. Additional studies sam-
pling effort should focus on Santiago del Estero and
Catamarca provinces to obtain a better understanding of
the species of Planorbinae that inhabit the NOA region.

Acknowledgements

We thank Eugenia Salas Orofio, curator of the IFML
malacological collection (Tucuman), for Planorbidae
material housed in that collection. Many thanks go to
Jonathan Ablett (NHMUK) for sending photographs of
type specimens of Biomphalaria species. We thank Joel
C. Creed for checking the English grammar. We deeply
appreciate and are thankful to the editor Carl Christensen
and the reviewer Silvana Thiengo. Their suggestions and
constructive comments very much improved the quality
of this manuscript. We very grateful to Robert Forsyth
for corrections and for preparing the final version. This
study was part of a doctoral thesis presented by XCO
at Universidad Nacional de Tucuman, Argentina, and it
was financially supported by Consejo Nacional de Inves-
tigaciones Cientificas y Técnicas (CONICET) through
PIP 0055 awarded to M.G. Cuezzo and E. Dominguez
(IBN-CONICET).

Authors’ Contributions

Conceptualization: XMCO. Data curation: XMCO, GM.
Investigation: XMCO. Supervision: XMCO. Methodol-
ogy: GM. Writing — original draft: XMCO. Writing —
review and editing: XMCO.

References

Albrecht C, Khun K, Streit B (2007) A molecular phylogeny of Planor-
boidea (Gastropoda: Pulmonata): insights from enhanced taxon
sampling. Zoologica Scripta 36(1): 27-39. https://doi.org/10.1111/
j.1463-6409.2006.00258.x

Baker FC (1945) The molluscan family Planorbidae. University of I1-
linois Press, Urbana, USA, 530 pp.

Barbosa F, Hubendick B, Malek E, Wright G (1961) The generic names
Australorbis, Biomphalaria, Platytaphius and Tropicorbis. An-
nals and Magazine of Natural History (Series 13) 4 (42): 371-375.
https://doi.org/10.1080/00222936108651121

Barbosa FS (1995) Topicos em malacologia médica. FIOCRUZ, Rio
de Janeiro: 314 pp.

1505

Bonetto AA, Bechara JA, Tassara MP (1982) Los moluscos de la fami-
lia Planorbidae en el area del rio Parana medio. Physis B 41 (1): 1-6.

Borda CE, Rea MJF (1997) Susceptibilidad de Biomphalaria tenag-
ophila de las cuencas de los rios Parana y Uruguay a Schistosoma
mansoni. Revista Panamericana de Salud Publica 1: 167-173.

Borda CE, Rea MIJF (2007) Biomphalaria tenagophila potencial vec-
tor of Schistosoma mansoni in the Parana river basin (Argentina
and Paraguay). Memorias do Instituto Oswaldo Cruz 102: 191—
195. https://doi.org/10.1590/S0074-02762007005000022

Brown AD, Pacheco S (2006) Propuesta de actualizacién del mapa
ecorregional de la Argentina. In: Brown A, Martinez Ortiz U,
Acerbi M, Corcuera J (Eds.) Situacion ambiental de Argentina
2005. Fundacion Vida Silvestre Argentina, Buenos Aires, Argen-
tina, 28-31.

Castellanos ZJA, Miquel SE (1991) Distribucion de los Pulmonata Ba-
sommatophora. In: Castellanos ZJA (Ed.) Fauna de agua dulce de
la Republica Argentina. PROFADU (CONICET), Buenos Aires
15 (9): 3—-11.

Castellanos ZJA, Landoni NA (1995) Mollusca Pelecypoda y Gastrop-
oda. In: Lopretto EC, Tell G (Eds.) Ecosistemas de aguas conti-
nentales: metodologias para su estudio. Ediciones Sur, La Plata,
Argentina, 759-801.

Cuezzo MG (2009) Mollusca Gastropoda. In: Dominguez E, Fernan-
dez H (Eds.) Macroinvertebrados benténicos sudamericanos.
Sistematica y Biologia. Fundacion Miguel Lillo, San Miguel de
Tucuman, Argentina 595—-654.

Cristobal L (2005) Los humedales de las Yungas. In: Brown A, Mar-
tinez Ortiz U, Acerbi M, Corcuera J (Eds.) Situacion ambiental de
Argentina 2005. Fundacion Vida Silvestre Argentina, Buenos Ai-
res, Argentina, 58—59.

d’Orbigny A (1835). Synopsis terrestrium et fluviatilium mollusco-
rum, in suo per Americam meridionalem itinere collectorum. Ma-
gasin de Zoologie. 5(62): 1-44.

Grau JB, Anton JM, Tarquis AM, Colombo F, Rios L, Cisneros, JM
(2010) An application of mathematical models to select the opti-
mal alternative for an integral plan to desertification and erosion
control (Chaco Area — Salta Province — Argentina). Biogeosci-
ences 7: 3421-3433. https://doi.org/10.5194/bg-7-3421-2010

Haas F (1949) On fresh water mollusks from the Amazonian region.
Anales del Instituto Biologico de la Universidad de México 20
(1-2): 301-314.

Hubendick B (1948) The anatomy of Bulinus, with a discussion of the
term prostate and its sense in the Basommatophora. Proceedings of
the Malacological Society of London 27 (5): 186—196. https://doi.
org/10.1093/oxfordjournals.mollus.a064520

Hubendick B (1955a) The anatomy of the Gastropoda: The Percy
Sladen Trust Expedition to the Lake Titicaca in 1937. Transac-
tions of the Linnean Society of London 1 (3): 317-320.

Hubendick B (1955b) Phylogeny in the Planorbidae. Transactions of
the Zoological Society of London 28(1): 453-542.

Hubendick B (1967) Studies on Ancylidae. The Australian, Pacific and
Neotropical form groups. Géterborgs Kungl Vetenkap- och Vit-
terhets Samhalles Handlinger Zoologisches 1 (1): 1-52.

Hubendick B (1978) Systematic and comparative morphology of the
Basommatophora. In: Fretter V, Peake J (Eds.) Pulmonates, vol-
ume 2A: systematics, evolution and ecology pulmonates. Aca-
demic Press, London, 1-47.

Hylton Scott MI (1957) Anotaciones sobre la morfologia de Tropicor-
bis peregrinus (d’Orbigny) (Planorbidae). Revista del Museo de
La Plata (nueva serie) Zoologia 7: 1-22.

Kennard AS, Woodward BB (1926) Synonymy of the British non-ma-
rine Mollusca. British Museum, London, 447 pp.

Lucena D (1954) Tropicorbis nordestensis n. sp. do nordeste do Brasil
(nota prévia). Revista Brasileira de Malariologia ¢ Doengas Tro-
picais 6 (3): 329-331.

Martinez R (2003) Moluscos. In: Aguilera MI, Azocar A, Gonzéles
Jimenéz E (Eds.) Diversidad de Venezuela, CONICIT-Fundacion
Polar, Caracas, Venezuela, 532 pp.


https://doi.org/10.1111/j.1463-6409.2006.00258.x
https://doi.org/10.1111/j.1463-6409.2006.00258.x
https://doi.org/10.1080/00222936108651121
https://doi.org/10.1590/S0074-02762007005000022
https://doi.org/10.5194/bg-7-3421-2010
https://doi.org/10.1093/oxfordjournals.mollus.a064520
https://doi.org/10.1093/oxfordjournals.mollus.a064520

1506

Martins DS, Xavier MF, Masiero FS, Cordeiro J, Thyssen PJ (2015)
Schistosomiasis in southern Brazil 17 years after the confirmation
of the first autochthonous case. Revista da Sociedade Brasileira de
Medicina Tropical 48 (3): 354-357. https://doi.org/10.1590/0037-
8682-0240-2014

Meier-Brook C (2002) What makes an aquatic ecosystem susceptible
to mollusk invasions? In: Falkner M, Groh K, Speight MCD (Eds.)
Collecteana malacologica. Festschrift fiir Gerhard Falkner. Fried-
rich-Held-Gesellschaft, Hackenheim, Germany, 405—417.

Noya O, Katz N, Pointier JP, Theron A, Alarcén de Noya B (2015) Schi-
stosomiasis in America. In: Franco-Paredes C, Santos-Preciado J1
(Eds.) Neglected tropical diseases — Latin America and the Carib-
bean. Springer, Vienna, Austria, 12—43. https:/doi.org/10.1007/
978-3-7091-1422-3 2

Nieto C, Ovando XMC, Loyola R, Izquierdo A, Romero F, Molineri
C, Rodriguez J, Martin PR, Fernandez H, Manzo V, Miranda MJ
(2017) The role of macroinvertebrates for conservation of fresh-
water systems. Ecology and Evolution 7 (1): 5502-5513. https://
doi.org/10.1002/ece3.3101

Olazarri J (1981) Biomphalaria tenagophila (d’Orbigny, 1835) (Moll.
Gastropoda), en la zona de Salto Grande de los ambientes de cria.
Comunicaciones de Sociedad Malacoldgica del Uruguay 5 (40):
241-321.

Paoli HP, Ledesma FM, Elena HJ, Mosciaro MJ, Noé¢ YE (2011) Car-
acterizacion de las cuencas hidricas de las provincias de Jujuy y
Salta. Instituto Nacional de Tecnologia Agropecuaria. http://inta.
gob.ar/documentos/123/. Accessed on: 2021-10-10.

Paoli HP, Elena HJ, Mosciaro MJ, Ledesma F, No¢ YE (2014) Car-
acterizacion de las cuencas hidricas de las provincias de Salta y
Jujuy. https:/inta.gob.ar/sites/default/files/script-tmp-cuenca
juramento_sintesis.pdf. Accessed on: 2021-10-25.

Paolini L, Villalba R, Grau HR (2005) Precipitation variability and
landslide occurrence in a subtropical mountain ecosystem of NW
Argentina. Dendrochronologia 22 (1): 175-180.

Paraense WL (1961) The nomenclature of Brazilian planorbids. II.
Australorbis tenagophilus (Orbigny, 1850). Revista Brasileira de
Biologia 21 (4): 343-349.

Paraense WL (1958) The genera Australorbis, Tropicorbis, Biomphal-
aria, Platytaphius and Taphius (Pulmonata, Planorbidae). Revista
Brasileira de Biologia 18 (1): 65-80.

Paraense WL (1963) The nomenclature of Brazilian planorbids. III.
Planorbis stramineus (Dunker, 1848). Revista Brasileira de Bio-
logia 23 (1): 1-7.

Paraense WL (1975a) Estado atual da sistematica dos planorbideos
brasileiros. Arquivos do Museu Nacional 55: 105-128.

Paraense WL (1975b) Biomphalaria orbignyi sp. n. from Argentina
(Gastropoda: Basommatophora: Planorbidae). Revista Brasileira
de Biologia 35 (2): 211-222.

Paraense WL (1980) Drepanotrema cimex: synonimy, variation and
geographical distributions (Mollusca: Planorbidae). Revista Bra-
sileira de Biologia 40: 101-113.

Paraese WL (2005) Planorbidae, Lymnaeidae and Physidae of Ar-
gentina (Mollusca: Basommatophora). Memorias do Instituto
Oswaldo Cruz 100 (5): 491-493. https://doi.org/10.1590/S0074-
02762005000500008

Paraense WL (2008) Historico do género Biomphalaria, morfologia
e sistematica morfologica. In: Carvalho OS, Coelho PMZ, Lenzi
HL (Eds.) Schistosoma mansoni & esquistossomose uma visao
multidisciplinar. Editoria FIOCRUZ, Rio de Janeiro, Argentina,
285-308. https://doi.org/10.7476/9788575413708

Paraense WL, Deslandes N (1957) The Brazilian species of Drepa-
notrema 111. D. depressissimum (Moricand, 1837). Revista Brasi-
leira de Biologia 17(3): 339-344.

Paraense WL, Deslandes N (1958a) Note sur Drepanotrema anatinum,
et Taphius peregrinus. Journal de Conchyliologie 98 (3): 152—-162.

Paraense WL, Deslandes N (1958b) The Brazilian species of “Drepa-
notrema”. 1V. “D. cimex” (Moricand, 1837). Revista Brasileira de
Biologia 18 (1): 187-192.

Check List 17 (6)

Paraense WL, Deslandes N (1958c) The Brazilian species of Drepano-
trema. D. kermatoides (Orbigny, 1835). Revista Brasileira de Bio-
logia 18 (3): 293-299.

Paraense WL, Deslandes N (1958d) The Brazilian species of Drepano-
trema. D. nordestense (Lucena, 1953). Revista Brasileira de Bio-
logia 18 (3): 275-281.

Paraense WL, Mello MT (1978) Geographical differences in lectinic
activity of albumen gland extracts of the planorbid snails Biom-
phalaria glabrata and B. tenagophila. Revista do Instituto de Me-
dicina Tropical de Sao Paulo 20 (2): 115-120.

Pointier JP, Escoubeyrou K, Bargues MD, Mas-Coma S (2001) Drep-
anotrema nordestense (Lucena, 1953) (Pulmonata: Planorbidae):
a new record for the Bolivian Altiplano and its differentiation by
morphology and enzymes. Journal of Molluscan Studies 67 (1):
7-16. https://doi.org/10.1093/mollus/67.1.7

Pointier, J P (2008) Guide to the freshwater molluscs of the Lesser An-
tilles. ConchBooks, Hackenheim, Germany, 125 pp.

Quintana MG (1982) Catéalogo preliminar de la malacofauna del Para-
guay. Revista Del Museo Argentino de Ciencias Naturales “Ber-
nardino Rivadavia” (Zoologia) 11 (3): 61-158.

Ramirez R, Paredes C, Arenas J (2003) Moluscos del Pera. Revista de
Biologia Tropical 51 (3): 225-284.

Rumi, A (1991) La familia Planorbidae Rafinesque, 1815 en la
Republica Argentina. In: Castellanos ZJA (Ed.) Fauna de agua
dulce de la Republica Argentina, 15(8). PROFADU, Buenos Aires,
Argentina, 5-37.

Rumi A, Martins S, Darrigan GA (1997) Moluscos de agua dulce de
la Reserva Natural e Historica Isla Martin Garcia, Rio de la Plata,
Argentina. Boletines de la Sociedad de Cirugia de Rosario 8 (70—
71): 7-12.

Rumi A, Gutiérrez Gregoric DE, Nuiiez MV, César I, Roche A, Tassara
M, Martins S, Lopez AF (2006) Freshwater Gastropoda from Ar-
gentina: species richness, distribution patterns and evaluation of
endangered species. Malacologia 49 (1): 189-208. https://doi.org/
10.4002/1543-8120-49.1.189

Rumi A, Gutiérrez Gregoric D, Roche A (2007) Growth rate fitting us-
ing the von Bertalanffy model: analysis of natural populations of
Drepanotrema spp. snails (Gastropoda: Planorbidae). Revista de
Biologia Tropical 55 (2): 559-567.

Rumi A, Gutiérrez Gregoric DE, Nufiez MV, Darrigan GA (2008)
Malacologia latinoamericana. Moluscos de agua dulce de la
Republica Argentina. Revista de Biologia Tropical 56 (1): 77-111.

Santos SB, Monteiro DP, Fernandez MA, Thiengo SC (1999) Primeiro
registro de Antillorbis nordestensis (Lucena) (Mollusca, Gastro-
poda, Planorbidae) para a Ilha Grande, Angra dos Reis, Rio de Ja-
neiro. Revista Brasileira de Zoologia 16 (2): 257-259.

Scarabino F (2004) Lista sistematica de los Gastropoda vivientes de
Uruguay. Comunicaciones de la Sociedad Malacologica del Uru-
guay 8 (84-86/86—87): 347-356.

Seghezzo L, Volante JN, Paruelo JM, Somma DJ, Buliubasich EC, Ro-
driguez HE, Gagnon S, Hufty M (2011) Native forests and agricul-
ture in Salta (Argentina). Journal of Environment & Development
20 (3) 251-277. https://doi.org/10.1177/1070496511416915

Sesma P, Guido E, Puchulu, ME (1998) Clima de la provincia de Tu-
cuman. In Gianfrancisco M, Puchulu ME, Durango de Cabrera J,
Acenolaza G (Eds.) Geologia de Tucuman. Colegio de Graduados
en Ciencias Geologicas de Tucuman, San Miguel de Tucuman,
Argentina, 41-46.

Simoes LF, Franco Camargo EA, Bastos LD, Neves MF, Carvalho JF,
Magalhaes LA, Zanotti-Magalhaes EM (2013) Susceptibility of
Argentinean Biomphalaria tenagophila and Biomphalaria stra-
minea to infection by Schistosoma mansoni and the possibility of
geographic expansion of mansoni schistosomiasis. Revista da So-
ciedade Brasileira de Medicina Tropical 46 (5): 611-616. https://
doi.org/10.1590/0037-8682-0131-2013

Simone LRL (2006) Land and freshwater molluscs of Brazil. EGB,
Fapesp, Sao Paulo, Brazil, 390 pp.


https://doi.org/10.1590/0037-8682-0240-2014
https://doi.org/10.1590/0037-8682-0240-2014
https://doi.org/10.1007/978-3-7091-1422-3_2
https://doi.org/10.1007/978-3-7091-1422-3_2
https://doi.org/10.1002/ece3.3101
https://doi.org/10.1002/ece3.3101
http://inta.gob.ar/documentos/123/
http://inta.gob.ar/documentos/123/
https://inta.gob.ar/sites/default/files/script-tmp-cuenca_juramento_sintesis.pdf
https://inta.gob.ar/sites/default/files/script-tmp-cuenca_juramento_sintesis.pdf
https://doi.org/10.1590/S0074-02762005000500008
https://doi.org/10.1590/S0074-02762005000500008
https://doi.org/10.7476/9788575413708
https://doi.org/10.1093/mollus/67.1.7
https://doi.org/10.4002/1543-8120-49.1.189
https://doi.org/10.4002/1543-8120-49.1.189
https://doi.org/10.1177/1070496511416915
https://doi.org/10.1590/0037-8682-0131-2013
https://doi.org/10.1590/0037-8682-0131-2013

Ovando and Marchi | Planorbid snails from northwestern Argentina

Spatz L, Vigidal THDA, Silva MCA, Neto ED, Cappa SMG, Carvalho
OS (2000) Characterization of Biomphalaria orbignyi, Biomphal-
aria peregrina and Biomphalaria oligoza by polymerase chain
reaction and restriction enzyme digestion of the internal tran-
scribed spacer regional of the RNA ribosomal gene. Memorias do
Instituto Oswaldo Cruz 95 (1): 807-814. https://doi.org/10.1590/
S0074-02762000000600010

Tillier S (1980) Gastéropodes terrestres et fluviatiles de Guyane Fran-
caise. Mémoires du Muséum National d’Histoire Naturelle, série
A, Zoologie 118 (1): 7-177.

Thiengo SC, Fernandez MA, Boaventura MF, Grault CE, Silva HFR,
Mattos AC, Santos SB (2001) Freshwater snails and Schistosomia-
sis mansoni in the state of Rio de Janeiro, Brazil: I—metropolitan

1507

mesoregion. Memorias do Instituto Oswaldo Cruz 96: 177-184.
https://doi.org/10.1590/S0074-02762004000900018

Thompson FG (2011) An annotated checklist and bibliography of the
land and freshwater snails of México and Central América. Bulle-
tin of the Florida Museum of Natural History 50 (1): 1-299.

Vogler RE, Rumi A, Guzman LB, Beltramino AA, Semiotti EN, Fer-
rari W, Pesso JG (2019) Hidden diversity in waterfall environ-
ments: the genus Acrorbis (Gastropoda: Planorbida) from the
Upper-Parana Atlantic Forest. PLoS ONE 14 (7): €0220027.
https://doi.org/10.1371/journal.pone.0220027

World Health Organization (2017) Schistosomiasis. https://www.who.
int/news-room/fact-heets/detail/schistosomiasis.
2017-03-11.

Accessed on:


https://doi.org/10.1590/S0074-02762000000600010
https://doi.org/10.1590/S0074-02762000000600010
https://doi.org/10.1590/S0074-02762004000900018
https://doi.org/10.1371/journal.pone.0220027
https://www.who.int/news-room/fact-heets/detail/schistosomiasis
https://www.who.int/news-room/fact-heets/detail/schistosomiasis

