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ABSTRACT

The brown-eared woolly opossum, Caluromys lanatus (Olfers, 1818), is distributed broadly in South
America east of the Andes, including eastern and southern Paraguay. Nevertheless, its habitat and
distribution are poorly documented in Paraguay by either specimens or photographs. We have compiled
all known records from the scientific literature, specimens, and photographs of known provenance, to
provide an updated evaluation of this opossum in Paraguay. We list and map 15 localities (including one
likely erroneous), and provide comments on each of the records. In Paraguay the species is primarily
associated with the Atlantic Forest, but may also be encountered in other habitats.

Keywords: Arboreality, Atlantic Forest, distribution, habitat, Mesopotamian Grasslands

RESUMEN - Registros fotograficos recientes, un nuevo espécimen y una revision de la distribuciéon
y asociaciones de habitat de Caluromys lanatus (Mammalia, Didelphidae) en Paraguay

La cuica lanosa, Caluromys lanatus, se distribuye ampliamente en Sudamérica al este de los Andes,
incluyendo el este y sur de Paraguay. Sin embargo, su hdbitat y distribucién en Paraguay estdn poco
documentados. Recopilamos los registros reportados en la literatura cientifica, especimenes y
fotografias de procedencia conocida, para proporcionar una evaluacion actualizada de esta zarigiieya
en Paraguay. Enumeramos y mapeamos 15 localidades (una de las cuales es probablemente errénea)
y proporcionamos comentarios sobre cada uno de los registros. En Paraguay, la especie est4 asociada
principalmente al Bosque Atlantico, pero también puede encontrarse en otros habitats boscosos.

Palabras claves: Arborealidad, Bosque Atléntico, distribucién, habitat, Pastizales Mesopotdmicos

The brown-eared woolly opossum, Caluromys lanatus (Olfers, 1818), is distributed in
northern and central South America east of the Andes, from Colombia and Venezu-
ela through central Brazil, eastern and southern Paraguay, to southern Brazil and
northeastern Argentina (Caceres & Carmignotto 2006; Gardner 2008; Costa et al.
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2021). In Paraguay the species has been reported from several localities in forest-
ed eastern regions of the country (Brown 2004; Smith 2009). Because it is noc-
turnal, primarily arboreal and is not hunted, this species is seldom seen and even
more rarely collected. We are aware of only six specimens previously reported
from Paraguay. Because this opossum is unmistakable in appearance, photographs
may also document its distribution. This paper reviews and summarizes previ-
ously reported localities based on literature, specimens and photographs, and re-
ports a recently collected specimen documenting a previously unreported locality.
Further, we comment on several earlier reports in the literature, and evaluate the
species’ distribution in Paraguay in terms of ecoregion and habitat associations.

A meticulous review of the relevant literature was conducted, and inquiries made
to museums known to house specimens of Paraguayan mammals. Additionally, we
contacted persons known or thought to have photographic documentation of this
species in Paraguay.

We have documented the historical or recent presence of Caluromys lanatus from
11 localities in eastern Paraguay. These records are based on six records reported
in the literature, eight existing specimens (two with photographs, including the
new record reported herein), and two additional photographic records. One local-
ity reported in the literature is apparently erroneous, as discussed below. These
reports are listed and discussed in chronological order, and correspond to those
listed in Table 1 and shown in Figure 1.

Records from the literature

Record 1—Félix de Azara (1801, 1802) and type specimen. In the prologue
to his Apuntamientos (Azara 1802), Azara infers that the Spanish edition should
be considered the definitive work with additional animals described and errors
corrected. The French translation of his field notes had been published without
his consent earlier as Essais (Azara 1801). Azara (1802) described this species as
the Lanoso, but the scientific name was based on the specimen described as the
Micouré second ou micouré laineux of Azara (1801). Azara (1801: pag. 175, mis-
print for pag. 275) stated that he saw only one specimen that was given to him by
Don Garcia Francia (NB: José Engracia Garcia Rodrigues Franca, Portuguese born
administrator of the town of Yaguardn for the Spanish crown, and father of the
future President José Gaspar Rodriguez de Francia) who had obtained it from a
person who had “taken it in Caazapd at a distance of 50 leagues” (=200km from
Asuncién) (Original text: “Je n’ai vu que celui que je décris ici, et que Don Garcia
Francia obtint d 'une personne qui luit dit I ‘avoir pris dans le Caazapa, d une distance
de 50 lieues (20 myriametres, 5 cinquiemes”)). Azara (1802) also mentions receiv-
ing the specimen from Don Garcia Francia but omits the locality information and
provides additional information on a second individual found by his associate, the
parish priest of the town of San Ignacio Guazu (Misiones department) Pedro Blas
Noseda. Azara stated that this second male individual was “taken in the grasslands
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around 27°” (Original text: “Mi amigo D. Pedro Blas Noseda pillé otro macho en los
campos hacia 27 grados ...”) which indeed approximates to the latitude of the town of
San Ignacio Guazu (26°53'12"S 57°01'42”"W). Cabrera (1916) located the specimen
that Azara received from Garcia Francia in the Museo de Ciencias Naturales de Ma-
drid, noting that there was no collection locality accompanying the specimen or in
the correspondence that referred to the specimen shipment. However, he restricted
the type locality to Caazap4, Paraguay based on the locality mentioned in the text of
the Essais (Azara 1801). This is the same specimen that was later recatalogued as
MNCN-M2630 (Museo Nacional de Ciencias Naturales, Madrid) in Voss et al. (2009).
Records 2 and 3—Johann Rudolph Rengger (1830). Rengger (1830) gives two
localities for the species, stating “I only have this opossum just from the Missions and
found it at Villarrica.” (Original text: “Ich habe diese Beutelratte bloss in den Missionen
und bei Villa Rica angetroffen.”). According to Ramella & Perret (2011) Rengger col-
lected in the Villarrica area between 24 October and 22 November 1820, and col-
lected in the Missions region between 28 March and 14 June 1821. Rengger (1835)
specifically mentions being in the mission towns of Santa Rosa on 11 April 1821 and
Santa Maria on 11 April 1821, 28 May 1821 and 7 and 8 June 1821. However, he
makes no reference in that work to any collections that may have been made at either
locality, and all of his specimens were confiscated by the Paraguayan government
(since having been destroyed). Wagner (1847) gives the more precise locality of San-
ta Maria, although this is merely a duplicate of Azara’s vague locality “grasslands
around 27°", and does not represent an additional locality record.

Record 4—Arnaldo de Winkelried Bertoni (1914, 1939). Bertoni (1914) states
that in the Alto Parand region of Paraguay (which he defines essentially as the histor-
ical extent of the Atlantic Forest) he has recorded the species only at Puerto Bertoni,
Alto Parand department (where the author resided). According to the introduction
to the work, the cutoff date for the inclusion of records in Bertoni (1914) was June
1913, so the species must have been recorded at that locality sometime prior to that
date. The same text was repeated verbatim in Bertoni (1939).

Record 5—Paul Matschie (1916). Matschie (1916) lists (Micoureus) “laniger Desm.
Caazapa, Asuncion. Paraguay”. This was interpreted by Brown (2004) as two locali-
ties, Caazapd and Asuncion, and both were mapped in that work. However, compari-
son with other listings suggests that Matschie understood Caazap4 to be in or part of
a larger geographic denomination of “Asuncién”, a misunderstanding derived from a
misreading of Azara (1801). Thus the inclusion of Asuncién within the species’ range
is an error.

Specimens in collections

Record 1. (See above, under “Records from the literature”).

Record 6—AMNH 66780. Skin and skull, adult male, collected by Francisco Schade
in “monte” (forest).

Record 7—UMMZ 134007. Skull and fluid-preserved specimen, collected by Phil-
ip Myers.
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Record 8—CBMI-M 0061. Taxidermically mounted specimen collected by per-
sonnel of Itaipu Binacional on 15 February 1980. Precise locality information not
available, but was listed as “Ciudad del Este”, Paraguay in the museum database.
Record 9—CBMI-M 0095. Taxidermically mounted specimen collected by per-
sonnel of Itaipu Binacional on 13 May 1983 at “Hernandarias Vivero Forestal”, Par-
aguay according to the museum database.

Record 10—CBMI-M 0016. Skull of specimen collected by personnel of Itaipu
Binacional on 21 July 1983 at “Hernandarias Refugio de Fauna”, Paraguay accord-
ing to the museum database.

Record 11—MNHNP 5452, Figure 2A. Skin only specimen. It was brought dead
to personnel of Reserva Natural Tapytd, Caazapd department in January 2009 by
workers of the company Desarrollos Madereros from a nearby Eucalyptus planta-
tion.

Record 15—CZCEN-M 0232, Figure 2B. Skull and skeleton, sex undetermined.
Found dead on an unpaved road and photographed by personnel of Estancia Yvaga,
Caaguazu department. It was buried for about two weeks before being recovered
and transferred to personnel of the Facultad de Ciencias Exactas y Naturales, Uni-
versidad Nacional de Asuncién, who prepared the specimen.

Photographic records

Record 11. (See above, under “Specimens in collections”).

Record 12—Velazquez and Ramirez Pinto (2014). Four photographs shown on
page 23, of an individual captured in February 2013 in the Reserva Natural del
Bosque Mbaracayd, Canindeyd department. The animal was anesthetized, photo-
graphed and released.

Record 13—Figure 2C. This individual was found comatose after a wildfire. It
was nursed back to health, maintained in captivity for about a year, and released
“in Hernandarias” (S. Molina Iriondo, pers. com.), presumably in one of the Itaipu
Binacional natural reserves, Alto Parand department.

Record 14—Figure 2D. This individual was captured in Taguaté, Itapua depart-
ment after dogs chased it up an electrical power pole. It was transferred alive to
Hans Hostettler, who photographed it. It later escaped into the forest at Estancia
Gambach, Area Para Parque Nacional San Rafael, Itapia department. Note that the
dorsal pelage in this individual is darker than those in the other three photographs,
and similar to the individual shown in Veldzquez and Ramirez Pinto (2014).
Record 15. (See above, under “Existing specimens”).

Other reports

One of the authors (Paul Smith) has seen photographs of two individuals from
Itaptia department, neither of which could be located for this review: (1) A pho-
tograph taken by forest guard Eustaquio Medina of an individual that entered the
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forest guard accommodation during 2015 (no precise date) at Estancia Nueva
Gambach, Itapta department. Paul Smith was present at Estancia Nueva Gambach
at the time, and so is able to confirm the locality and the identification, but did not
see the live animal. (2) A photograph of a roadkill individual from “near Capitdn
Miranda”, Itaptia department was shared on social media during 2020. Though it
is certainly an individual of this species, the photographer is unknown, and the
locality could not be independently confirmed.

Ecoregion and habitat associations of Caluromys lanatus in Paraguay

The brown-eared wooly opossum is highly arboreal. Across its broad distribution
it inhabits a variety of humid forests that include primary, secondary, disturbed
and gallery forests, and plantations, usually at elevations below 500 masl (Gardner
2008; Costa et al. 2021). In Paraguay it appears to be associated extensively with
the Upper Parand Atlantic Forest (UPAF) ecoregion, in which the forest cover has
been substantially reduced and fragmented during the last several decades (Huang
etal. 2007; WWF 2014; Da Ponte et al. 2017; Mansourian et al. 2020; de la Sancha
et al. 2021). Several of the records reviewed here are from near the limits of the
UPAF or (in one case) in an ecoregion characterized by natural grasslands. Because
this opossum is arboreal, we assume it was encountered in the small forest patches
or riparian forests within the grassland matrix. This suggests that it is capable of
migrating across non-forested habitat to suitable forests, at least occasionally. If
so, it may be less impacted by forest fragmentation than other forest-dependent
species which are unable to move among fragments.
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Figure 1. Maps of eastern Paraguay, showing known localities for Caluromys lanatus. Numbers refer to locality
numbers in Table 1, where records are listed in chronological order. Letters in parentheses refer to type of record:
L, literature; S, specimen; P, photograph. A) Ecoregions designation and distribution follow Clay et al. (2008); B)
current land cover, with forested areas darker green.

Figure 2. Photographic records of Caluromys lanatus in Paraguay. Record numbers correspond to those included
in the Discussion and in Table 1 and Figure 1. A) Record 11, Tapyt4, Caazapd department; B) Record 15, Estancia
Yvaga, Caaguazu department; C) Record 13, Hernandarias, Alto Parand department; D) Record 14, Taguatd,
Itapta department.
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Figure 3. Habitat from locality of Record 15, Estancia Yvaga, Caaguazu department. A) stream, overgrown old
field and secondary forest; B) aerial view of area, with secondary forest fragments and agricultural fields.
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Table 1. Records of Caluromys lanatus in Paraguay, arranged chronologically. The table includes reports in the lit-
erature, museum specimens and photographs. Latitude and longitude have been transformed from each original
description into decimal degrees. See Figure 1 for location of the records. See text for description and discussion
of each record. Type of record: L, literature; S, museum specimen; P, photograph. Institution codes: AMNH, Amer-
ican Museum of Natural History, New York, USA; CMBI - M, Coleccién Biolégica del Museo de Itaipi - Mamiferos,
Hernandarias, Paraguay; FACEN, Facultad de Ciencias Exactas y Naturales, Universidad Nacional de Asuncidn,
San Lorenzo, Paraguay; MNCN, Museo Nacional de Ciencias Naturales, Madrid, Spain; MNHNP, Museo Nacional
de Historia Natural del Paraguay, San Lorenzo, Paraguay; NA, not applicable (no specimen); UMMZ, University of
Michigan Museum of Zoology, Ann Arbor, USA.

Inst.

Record Type Code Cat. no Sex Year Department Locality Latitude Longitude

1 S,L MNCN M2630 pre 1800 Caazapé Caazapd -26.15 -56.40

2 L NA NA 1820 Guaira Villarrica -25.78 -56.45

3 L NA NA 1821 Misiones Santa Maria -26.78 -56.94

4 L NA NA pre 1914 Alto Parana Puerto Bertoni -25.65 -54.59

5 L NA NA pre 1916 Central Asuncién -25.28 -57.62

6 S AMNH 66780 Male 1923 Guaira Villarrica -25.78 -56.45

7 S UMMZ 134007  Female 1979 Canindey 133kmbyroadNof 4 g -55.65
Curuguaty

8 S CMBI-M 0061 Female 1980 Alto Parana Ciudad del Este -25.50 -5491

9 S CMBI-M 0095 Male 1983 Alto Parana Hernandarias, Vivero ¢ ;) -54.62
Forestal Itaipt
Hernandarias,

10 S CMBI-M 0016 1983 Alto Parana Refugio de Fauna -25.41 -54.62
Itaipu

11 S,P  MNHNP 5452 2009 Caazapé Desarrollos -26.18 -55.74
Madereros

12 LP NA NA Male 2013 Canindeyt Reserva Natural del 24.12 -55.45
Bosque Mbaracayu

13 P NA NA 2015 Alto Parana Itaipd Binacional -25.41 -54.62

14 P NA NA 2022 Itapta Taguato -26.56 -55.63

15 S, P FACEN 2022 Caaguazud Estancia Yvaga -24.97 -56.35

LITERATURE CITED

Azara, F. pE. 1801. Essais sur 1'Histoire Naturelle des Quadrupedes de la Province du Paraguay. 1:1-
366; 2:1-499. Charles Pougens, Paris.

Azara, F.pE. 1802. Apuntamientos para la historia natural de los quadripedos del Paraguay y Rio de la
Plata. 1:1-318; 2:1-328. Imprenta de la Viuda de Ibarra, Madrid.

Bertont, A. bE W. 1914 Fauna Paraguaya. Catdlogos Sistemadticos de los Vertebrados del Paraguay. Pec-
es, Batracios, Reptiles, Aves y Mamiferos Conocidos hasta 1914. Descripcién Fisica y Econémica
del Paraguay (M. S. Bertoni, ed.). M. Brossa, Asuncién.

Berront, A. bE W. 1939. Catdlogos Sistemadticos de los Vertebrados del Paraguay. Revista de la Sociedad
Cientifica del Paraguay 4:3-60.

Brown, B. E. 2004. Atlas of New World Marsupials. Fieldiana Zoology New Series 102:1-308.

CaBRERA, A. 1916. El tipo de Philander laniger Desm. en el Museo de Ciencias Naturales de Madrid. Bo-
letin de la Real Sociedad Espafiola de Historia Natural 16:514-516.

CAceres, N. C.,, & A. P. CarmignotTO. 2006. Caluromys lanatus. Mammalian Species 803:1-6.

Cray, R. P, H. pEL Castirio, & J. e Ecea. 2008. Paraguay: contextos eco-regionales, geograficos y socioeco-

NOTAS SOBRE .p MAMIFEROS SUDAMERICANOS



10 -

Caluromys lanatus in Paraguay

némicos. Areas importantes para la conservacién de las aves en Paraguay (R. P. Clay, J. L. Cartes, H.
del Castillo, & A. Lesterhuis, eds.). Guyra Paraguay/BirdLife International, Asuncidn.

Costa, L. P, D. Astua, D. Brito, D. Lew, & T. Tartra. 2021. Caluromys lanatus (amended version of 2015
assessment). The IUCN Red List of Threatened Species 2021:e.T3648A197310136. https://dx.doi.
org/10.2305/IUCN.UK.2021-1.RLTS.T3648A197310136.en

Da Pontg, E., ET AL. 2017. Assessing forest cover dynamics and forest perception in the Atlantic For-
est of Paraguay, combining remote sensing and household level data. Forests 8:389. https://doi.
org/10.3390/f8100389

DE 1a Sancha, N. U, S. A. Bovig, & N. E. McInTyre. 2021. Identifying structural connectivity priorities
in eastern Paraguay’s fragmented Atlantic Forest. Scientific Reports 11:16129. https://doi.
org/10.1038/s41598-021-95516-3

GARDNER, A. L. 2008 (2007). Mammals of South America, Volume 1. Marsupials, Xenarthrans, Shrews,
and Bats. The University of Chicago Press, Chicago, USA.

Huang, C., T aL. 2007. Rapid loss of Paraguay’s Atlantic forest and the status of protected areas - a
Landsat assessment. Remote Sensing of Environment 106:460-466. https://doi.org/10.1016/j.
rse.2006.09.016

MansouRrIaN, S., ET AL. 2020. Lessons Learnt from 16 years of Restoring the Atlantic Forest at a Trination-
al Level: The Upper Parand in Argentina, Brazil and Paraguay. WWF France, Paris.

Marschtg, P. 1916. Bemerkungen uber die Gattung Didelphis L. Sitzungsberichte Gesellschaft Naturfor-
schunde. Freunde, Berlin, 259-272.

Ramerra, L., & P. PerreT. 2011. Las colecciones de Johann Rudolph Rengger (1795-1832) en Argentina,
Brasil y Paraguay. II. Elementos biogréficos y bibliografia. Candollea 66:426-433.

RENGGER, J. R. 1830. Naturgeschichte der Saeugethiere von Paraguay. Schweghauserschen, Basel.

RENGGER, ]. R. 1835. Reise nach Paraguay in den Jahren 181 bis 1826. 1-495. H.R. Sauerlaender, Aarau.

Smrth, P. 2009. FAUNA Paraguay Handbook of the Mammals of Paraguay. Vol. I. Marsupials. Self-pub-
lished, Encarnacién, Paraguay. <http://www.faunaparaguay.com/mamm16Caluromyslanatus.
pdf>

VEeLAZQUEZ, M., & F. Ramirez Pinto. 2014. Guia de los Mamiferos de la Reserva Natural Tapytd. Fundacién
Moisés Bertoni, Asuncion.

Voss, R. S., P. Myegs, F. Carzeriss, A. P. CarmignNoTTO, & J. BaRrEIRO. 2009. Chapter 11. The six opossums of
Félix de Azara: identification, taxonomic history, neotype designations, and nomenclatural rec-
ommendations. Systematic Mammalogy: Contributions in Honor of Guy G. Musser (R.S. Voss & M.
Carleton, eds.). Bulletin of the American Museum of Natural History 331.

WAGNER, ]. A. 1847. Beitrige zue Kenntniss der Siugthiere Amerika’s. Abhandlungen der Mathema-
tisch-Physikalischen Classe der Koniglich Bayerischen Akademie der Wissenschaften, Munchen
5:121-208.

WWF (Wortp Wipe Funp ror Nature). 2014. The growth of soy: impacts and solutions. WWF Interna-
tional, Gland.

NOTAS SOBRE .P> MAMIFEROS SUDAMERICANOS



