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A previous study showed that Dromiciops gliroides has deep phylogeographic structure, with 3 allopatric and 
highly differentiated groups. Here, we constructed on that study by assessing the morphologic variation of 
D. gliroides. Our results show that along its distribution Dromiciops is morphologically highly variable and 
that the geographic pattern of morphologic variation matches the phylogeographic pattern. Taken together, 
morphological and molecular data indicate the existence of 2 unrecognized and unnamed species of monito 
del monte, which are here named and described. Cranial and dental features can easily distinguish species of 
Dromiciops. One of the new species is endemic of Chile, and the other new species occurs in Argentina and Chile. 
D. gliroides s.s. is restricted to the southern part of the genus distribution including Chiloé Island. We comment 
on the conservation significance of our findings and on the need of continuing with field- and collection-based 
research in order to characterize the richness of the Chilean mammal assemblage.

Un estudio previo mostró que Dromiciops gliroides tiene una marcada estructura filogeográfica con 3 grupos 
alopátridos bien diferenciados. Dado esos resultados, en el presente estudio analizamos la variación morfológica 
de D. gliroides. Nuestros resultados indican que D. gliroides es, a través de su distribución, altamente variable y 
que el patrón geográfico de la variación morfológica es congruente con el patrón filogeografico. Considerada en 
conjunto, la evidencia morfológica y molecular indica la existencia de dos especies de monito del monte que no 
han sido reconocidas, las que son aca descritas y nominadas. Las tres especies de Dromiciops se pueden distinguir 
fácilmente por características craneales y dentales. Una de las nuevas especies es endémica de Chile y la otra se 
distribuye en Argentina y Chile. D. gliroides s.s. se restringe a la porción sur del área distribucional del género, 
incluyendo la Isla de Chiloé. Cerramos el trabajo comentado sobre la necesidad de continuar realizando colectas 
y trabajo basado en colecciones con el fin de caracterizar la diversidad del ensamble de mamíferos de Chile.
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Dromiciops Thomas, 1894 is the sole living genus of the order 
Microbiotheria Ameghino, 1889 and as such is easily distin-
guished from other living South American marsupials (Reig 
1955; Hershkovitz 1999). In fact, within the living South 
American mammal fauna, Dromiciops constitutes a highly 
divergent lineage; it is more closely related to living Australian 

marsupials than to the other living New World marsupials 
(Szalay 1982; Kirsch et al. 1991; Palma and Spotorno 1999; 
Nilsson et al. 2003).

Dromiciops occurs in the temperate Valdivian forest of south-
ern Chile and adjacent areas in Argentina (Patterson and Rogers 
2007; Martin 2010; Gurovich et al. 2015). It has been treated 
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as monotypic, with Dromiciops gliroides Thomas, 1894 as the 
single recognized species (Patterson and Rogers 2007). During 
most of the 20th century, this species was referred as Dromiciops 
australis (Philippi, 1893), with 2 subspecies recognized (e.g., 
Osgood 1943; Mann 1978; Marshall 1978): D. a. australis, 
with type locality in La Unión, Valdivia, for continental popu-
lations and D. a. gliroides, with type locality in “Huite, N.E. 
Chiloe Island,” for populations from Chiloe Island. However, 
Hershkovitz (1999:26) noted that Didelphys australis, the tax-
onomic name originally used by Phillipi, was preoccupied by 
Didelphys australis Goldfuss, 1812, with D. gliroides Thomas 
as the first available name for the taxon. In addition, the species 
has been treated as monotypic (Patterson and Rogers 2007).

Himes et al. (2008) published a phylogeographic study based 
on a fragment of 877 base pairs of the mitochondrial genome 
(composed of a fraction of the control region and the cyto-
chrome-b gene) from 56 specimens of D. gliroides. The study 
showed that the species has a strong phylogeographic structure. 
Mitochondrial variants fall in 3 main allopatric haplogroups, 
which are strongly divergent (8.2–15.1%); these values are simi-
lar or larger than those observed between pairs of related species 
of Australian marsupials (e.g., Pope et al. 2000; Zenger et al. 
2003; Pavlova et al. 2010; Potter et al. 2012; Hazlitt et al. 2014). 
Interestingly, the southernmost haplogroup of Dromiciops 
includes variants from both the Chiloé Island and the mainland, 
supporting the notion that populations from Chiloé do not dif-
fer from those of the nearby mainland, and as such, D. austra-
lis and D. gliroides should be treated as synonyms (Patterson 
and Rogers 2007). Here, we build onto the study of Himes 
et al. (2008) by analyzing qualitatively and quantitatively the 
geographic pattern of the morphologic variation of D. gliroides. 
First we conducted a geometric morphometric analysis with the 
samples housed at the Colección de Mamíferos de la Universidad 
Austral de Chile. Based on these results, we conducted a quali-
tative analysis with geographically broader sampling. We show 
that along its distribution Dromiciops is morphologically highly 
variable and that the pattern of morphologic variation matches 
the phylogeographic pattern previous retrieved by Himes et al. 
(2008). Considering all the evidence available, we described 2 
new species of Dromiciops.

Materials and Methods

Geometric morphometric analysis.—Considering the phylo-
geographic results of Himes et al. (2008), we conducted an anal-
ysis of morphologic variation using a geometric morphometric 
approach. This approach is commonly used in studies aimed 
to assess the morphologic differentiation of populations and/or 
species of small mammals, including bats, rodents, and marsu-
pials (e.g., Beolchini and Corti 2004; Siahsarvie and Darvish 
2008; Jarrín and Kunz 2011; Stolz et al. 2013; Astúa 2015). The 
geometric morphometric analysis was conducted on the basis 
of the material available at the Colección de Mamíferos de la 
Universidad Austral de Chile (UACH); several of these speci-
mens were the source of DNA sequences analyzed by Himes 
et al. (2008). As such, 56 individuals collected at 10 localities 
were analyzed (Fig. 1; Appendix I). All but 8 (UACH 691, 

UACH 1056, UACH 1057, UACH 1058, UACH 1732, UACH 
1735, UACH 2144, and UACH 2155) specimens analyzed were 
classified as adults following Giannini et al. (2004). A total of 
21, 27, and 19 homologous landmarks were chosen in the dorsal, 
lateral, and ventral views of the skull, respectively (Supporting 
Information S1), as follows. Dorsal view: 1) anterior extremity 
of premaxillary suture; 2) anterior extremity of suture between 
nasals; 3) junction of suture between premaxillary and nasal; 
4) external border of premaxillary (on photographic plane); 
5) junction of suture between nasal, premaxillary, and maxil-
lary; 6) suture between premaxillary and maxillary; 7) proximal 
junction of suture between frontal and nasal; 8) distal junction of 
suture between frontal and nasal; 9) junction of sutures among 
nasal, frontal, and maxillary; 10) junction of sutures among 
maxillary, frontal, and lacrimal; 11) suture between premaxil-
lary and lacrimal (on photographic plane); 12) suture between 
frontal and lacrimal (on photographic plane); 13) suture 
between jugal and zygomatic process of squamosal (on photo-
graphic plane); 14) junction of squamosal and glenoid process 
of alisphenoid (on photographic plane); 15) most interior point 
in the curvature of the proximal portion of zygomatic process of 
squamosal (on photographic plane); 16) suture between frontal 
and parietal; 17) postorbital process; 18) suture between pari-
etal and interparietal; 19) suture between parietal and mastoid 
(on photographic plane); 20) suture between mastoid and exoc-
cipital; and 21) most external point of exoccipital. Lateral view: 
1) tip of premaxillary; 2) most internal point of curvature of 
premaxillary; 3) tip of nasal; 4) junction of premaxillary and 
nasal; 5) junction of nasal, premaxillary and maxillary; 6) suture 
between nasal and frontal; 7) suture between frontal and pari-
etal; 8) suture between parietal and interparietal; 9) most exter-
nal point of exoccipital; 10) most interior point in the curvature 
of the occipital condyle (on photographic plane); 11) junction of 
occipital condyle and tympanic process of periotic (on photo-
graphic plane); 12) junction of alisphenoid and tympanic process 
of alisphenoid (on photographic plane); 13) junction of squamo-
sal, parietal and alisphenoid; 14) suture between squamosal and 
ectotympanic; 15) junction among frontal, parietal and orbito-
sphenoid; 16) intersection between supraorbital crest and suture 
between lacrimal and frontal; 17) beginning of zygomatic pro-
cess of squamosal; 18) inferior tip of the zygomatic process of 
squamosal; 19) inferior tip of jugal near suture between jugal 
and zygomatic process of squamosal; 20) tip of the ascending 
postorbital (zygomatic) process; 21) most inferior point in the 
jugal curvature; 22) beginning of jugal (on photographic plane); 
23) posterior border of molar 4 alveolus; 24) anterior border of 
canine alveolus; 25) posterior border of incisive 5 alveolus; and 
26) anterior border of incisive 1 alveolus. Ventral view: 1) tip of 
premaxillary; 2) anterior border of incisive 1 alveolus; 3) poste-
rior border of incisive 5 alveolus; 4) posterior border of molar 
4 alveolus; 5) suture between maxillary and jugal; 6) most inte-
rior point in the curvature of maxillary in the zygomatic arch; 
7) suture between maxillary and alisphenoid; 8) posterior and 
proximal border of palatine; 9) posterior border of presphenoid 
(crista); 10) middle point in the suture between basisphenoid and 
basioccipital; 11) interior border of suture between tympanic 
process of alisphenoid and entotympanic; 12) junction among 
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alisphenoid, basisphenoid and tympanic process of alisphenoid 
(on photographic plane); 13) intersection between alisphenoid 
and tympanic process of alisphenoid (on photographic plane); 
14) interior most point in the curvature of alisphenoid in the 
zygomatic arch; 15) interior most point in the curvature of ali-
sphenoid in the zygomatic arch; 16) suture between squamosal 
and tympanic process of periotic; 17) junction between occipi-
tal condyle and exoccipital (on photographic plane); 18) most 
external point in the curvature of exoccipital; and 19) posterior 
border of basioccipital.

Each skull was placed parallel to the focal plane and digital 
images of the dorsal, lateral, and ventral views were taken using 
an Olympus SP800-UZ digital camera mounted in a copy stand. 
From these images, the x- and y-coordinates of each landmark 
were obtained using the TpsDig2 version 2.17 software (F. 
Rohlf, http://life.bio.sunysb.edu/morph). In order to minimize 
deviations, obtained landmark configurations were superim-
posed on one another, using the Procustes method (Rohlf and 
Slice 1990). We use the “thin plate spline” and uniform com-
ponents approximation to project specimens from nonlinear 

Fig. 1.—Map of south central Chile and western south central Argentina showing the approximate distribution of the genus Dromiciops (see 
Martin 2010) and the collection localities of the studied specimens of D. bozinovici n. sp. (blue), D. mondaca n. sp. (yellow), and D. gliroides s.s. 
studied here. Locality numbers corresponds to those in Appendix I. Triangles indicate localities with specimens only included in the phylogeo-
graphic analysis of Himes et al. (2008); squares signal localities with specimens that were only morphologically assessed; filled in circles indicate 
that specimens from those localities were included in both the phylogeographic and morphological analyses.

 at Stefan B
rager on A

pril 20, 2016
http://jm

am
m

al.oxfordjournals.org/
D

ow
nloaded from

 

http://life.bio.sunysb.edu/morph
http://jmammal.oxfordjournals.org/


4 JOURNAL OF MAMMALOGY 

tangent space into a linear tangent space (Bookstein 1991). We 
used tpsRegr version 1.38 (F. Rohlf, http://life.bio.sunysb.edu/
morph) to perform the geometric morphometric analyses.

For the dorsal, lateral, and ventral skull views, specimens 
were grouped according the haplogroups found by Himes et al. 
(2008). Specimens from localities not sampled by Himes et al. 
(2008) were included to their closest groups. As such, 3 groups 
were delimited: northern (A) that includes specimens from 
locality 38; central (B) encompassing specimens from localities 
25–27; and southern (C) including specimens from localities 
10, 11, 16, 17, 22, and 23. A discriminant analysis (DA) was 
performed over each partial warps scores matrix using PAD_66 
(J. Dujardin, http://life.bio.sunysb.edu/morph). As a nonpara-
metric test of the significance of the Mahalanobis distances 
between pairs of groups and of Wilk’s lambda, we performed 
105 permutations of individuals among groups. Centroid size 
was used as a proxy of general size of the skull (Monteiro and 
dos Reis 1999); in order to analyze its influence on the obtained 
discriminations, for each skull view, we carried out a Pearson 
correlation analysis between centroid size values of individuals 
and their canonical scores over each discriminant axis.

Qualitative morphologic assessment and linear morphomet-
ric measurements.—Our descriptive terminology for external 
and craniodental morphology follows Voss and Jansa (2009). 
Qualitatively, 95 specimens collected at 35 localities were ana-
lyzed; this sample includes both the holotypes of D. australis 
and D. gliroides (Appendix I). Craniodental measurements for 
49 specimens collected at 10 population samples (Appendix I) 
were taken with digital calipers as skulls were viewed under low 
(4–8×) magnification. Measurement values were recorded to 
the nearest 0.01 mm. The following dimensions were measured 
following Giarla et al. (2010; see also Giannini et al. 2004): 
condylobasal length (CBL), measured from the occipital con-
dyles to the anteriormost point of the premaxillae; nasal length 
(NL), measured from the anteriormost point to the posterior-
most point of the nasal bones; nasal breadth (NB), measured 
across the triple-point sutures of the nasal, frontal, and maxil-
lary bones on each side; least interorbital breadth (LIB), mea-
sured at the narrowest point across the frontals, either between 
or behind the orbits; zygomatic breadth (ZB), measured at 
the widest point across both zygomatic arches; palatal length 
(PL), measured from the anteriormost point of the premaxil-
lae to the postpalatine torus, including the postpalatine spine; 
palatal breadth (PB), measured across the labial margins of the 
upper 4th molar (M4) crowns; bullar width (BW), measured 
from the glenoid fossa across the inflated, bubblelike part of the 
alisphenoid tympanic process to its posteromedial extremity; 
interbullar width (IBW), the least distance between the medial 
surfaces of the left and right bullae; maxillary toothrow length 
(MTR), measured from the anterior margin of the upper canine 
(C1) to the posterior margin of ipsilateral M4; length of molars 
(LM), measured from the anteriormost labial margin of M1 to 
the posteriormost point on ipsilateral M4; length of M1–M3 
(M1–M3), measured from the anteriormost labial margin of 
M1 to the posteriormost point on ipsilateral M3; and width of 
M3 (WM3), measured from the labial margin of the crown at or 

near the stylar A position to the lingual apex of the protocone. 
Summary statistics (mean and SD) were calculated with R (R 
Core Team 2015).

results

The DA performed over the partial warps scores matrices 
(Fig. 2) clearly discriminates the 3 different groups defined fol-
lowing Himes et al. (2008), regardless the skull view consid-
ered. Segregation among groups was more evident considering 
the results obtained with the dorsal and lateral views (Figs. 2A 
and 2B). The highest Mahalanobis distances between centroid 
groups were always between the northern and central groups 
(Table 1). Excluding Mahalanobis distances between cen-
tral and southern groups in the lateral view and all distances 
obtained analyzing the ventral view, all the remaining were, 
after the nonparametric bootstrapping, statistically significant 
(P values < 0.05). Except for individuals corresponding to the 
southern haplogroup for analysis based in the ventral view, all 
individuals were correctly assigned to its corresponding groups 
(Table 1). DAs performed over the dorsal view of the skull 
indicate that nearly all specimens present negative scores along 
Factor 2. This morphological displacement from the consen-
sus configuration mainly involves an anterior displacement of 
landmarks 6, 7, 8, 15, and 19 and, to lesser extent, a posterior 
displacement of landmarks 2, 3, 4, 9, 10, and 11 (Supporting 
Information S2). All these changes together produce a short 
snout and a larger braincase; individuals with positive scores 
along Factor 1 (i.e., those from the northern haplogroup) 
exhibit the opposite morphological characters. Factor 2 segre-
gates individuals of the southern group from those of the other 
2 groups, showing positive scores along this factor, in gen-
eral. Positive values along Factor 2 mostly represent an ante-
rior displacement of landmark 6, antero-distal displacement 
of landmarks 8 and 20, and a posterior-proximal movement 
of landmark 13 (Supporting Information S2). These changes 
result in a short snout, a bigger braincase, and a narrower zygo-
matic arch. Considering the lateral view, positive scores along 
Factor 1 involve a posterior displacement of landmarks 4, 7, 8, 
and 24; anterior displacement of landmarks 6, 14, and 15; and 
proximal displacement of landmarks 10 and 20. In conjunction 
with other minor morphological changes, these changes agree 
with those obtained when analyzing the dorsal view. They also 
result in a skull with a short snout and a larger braincase for 
individuals belonging to central and southern groups; those 
individuals from the northern group exhibit negative scores 
along the Factor 1, showing by hence the opposite morphologi-
cal characteristics. Again, like in the dorsal view, Factor 2 sepa-
rates individuals belonging to the southern group from those 
of the other 2 groups. Individuals with positive scores (those 
from the southern group) showed an antero-distal displacement 
of landmark 22 and an anterior displacement of landmarks 23 
and 24. These changes result in a less curved zygomatic arch 
and shorter molar row. Individuals from the northern and cen-
tral groups present the opposite phenotypic characteristics as 
they present mainly negative values along Factor 2. Finally, 
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the analysis considering the ventral view of the skull showed 
that individuals associated to positive scores along Factor 1, 
mainly those from the northern group, showed an anterior dis-
placement of landmarks 5, 6, 8, and 18, a distal displacement 
of landmark 13, an antero-proximal displacement of landmark 
12, and a posterior displacement of landmarks 1, 2, 14, and 15. 
These modifications from the consensus configuration (which 

is mainly represented by individuals from the southern group, 
with a slight dispersion to positive and negative values along 
Factor 1) represent changes associated to an elongated snout, 
with a little shorter tip and a bigger braincase, sometimes with 
a narrow foramen magnum. Individuals with negative values 
along Factor 1 (i.e., those from the central group and some 
of the southern group) exhibit the opposite features. A small 
fraction of variation associated to Factor 2 in the ventral view 
analysis was associated with the size of individuals analyzed 
(r2 = 0.165, P = 0.002), and hence these results were not taken 
into account. In spite of these, we reanalyzed the landmark con-
figuration of the ventral view using the size correction proposed 
by Dryden and Mardia (1998). We obtained the same discrimi-
nation pattern already retrieved (Supporting Information S3), 
which suggests that morphological segregation among the 3 
groups is to some extent independent of the size of individuals. 
Excluding the case of the ventral view, none of the remaining 
regression analyses between centroid size and factors showed a 
statistically significant correlation (Table 2).

Given that groups (sensu Himes et al. 2008) differ in form, 
we explored the existence of qualitative differences among 
them. Our analysis shows that groups can be easily differenti-
ated by qualitative character states (Table 3 and details below). 
Given this congruence and the important degree of differentia-
tion, we hypothesize that D. gliroides as currently understood 

Fig. 2.—Discriminant analyses performed over the partial warps 
scores matrix of individuals of the 3 groups of Dromiciops: dorsal (A), 
lateral (B), and ventral (C) views of the skull.

Table 1.—Mahalanobis distances between pairs of groups of speci-
mens of Dromiciops (below diagonal) and its corresponding P values 
after 105 bootstrap pseudoreplicates (above diagonal). The last column 
shows percentage values (%) of individuals correctly assigned in the 
classification matrix of the discriminant analysis.

Group A B C %

Dorsal view
 A 0 < 0.001 < 0.001 100
 B 20.14 0 0.010 100
 C 18.06 6.13 0 100
Lateral view
 A 0 0.026 0.042 100
 B 28.80 0 0.430 100
 C 24.98 6.68 0 100
Ventral view
 A 0 0.255 0.556 100
 B 7.95 0 0.205 100
 C 6.13 3.65 0 95

Table 2.—Pearson correlation analyzes between factors and cen-
troid size for each of the 3 surveyed views of the skull of Dromiciops. 
In bolds, statistically significant correlation at P < 0.05.

r2 T P N

Dorsal
 Factor 1 versus centroid size 0.015 0.898 0.373 56
 Factor 2 versus centroid size 0.054 −1.754 0.085 56
Lateral
 Factor 1 versus centroid size 0.030 −1.289 0.203 56
 Factor 2 versus centroid size 0.006 −0.584 0.561 56
Ventral
 Factor 1 versus centroid size 0.001 0.182 0.856 56
 Factor 2 versus centroid size 0.165 −3.263 0.002 56
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is a complex of 3 distinct species. The name gliroides (type 
locality Huite, Chiloe, Los Lagos) applies to the southernmost 
species (i.e., group C). As no name is available for the other 2 
forms (A or northern and B or central), we name and describe 2 
living species of Dromiciops as follows.

Microbiotheriidae Ameghino, 1887
Dromiciops Thomas, 1894

Dromiciops bozinovici new species
Panchos’s monito del monte

(Figs. 3 and 4)

Holotype.—An adult female prepared as skin, skull, and 
postcranial skeleton (UACH 1054), collected by Milton 
H. Gallardo on 26 June 1984 (original number CG 1194). 
The partial (450 bp) cytochrome-b gene and (401 bp) control 
region sequences gathered from this specimen were deposited 
in GenBank by Himes et al. (2008), with accession numbers 
EU481874 and EU481930, respectively. With the designation 
of UACH 1054 as a holotype, these sequences are here consid-
ered as hologenetypes (sensu Chakrabarty 2008).

Type locality.—Curanilahue, Provincia de Arauco, Región 
del Bío-Bío, Chile (37°26′S, 73°21′W).

Diagnosis.—Dromiciops bozinovici is easily distinguished 
from its congeners by its broad rostrum, straight forehead, flat-
tened braincase, rounded palatine fenestra base, small and elon-
gate posterolateral palate foramina, narrow pterygoid breadth, 

flattened opening of the carotid canal, large alisphenoid tym-
panic process, broad basioccipital breadth, short upper canine, 
small first upper premolar, high jugal zygomatic root, broad 
squamosal root, high alisphenoid tympanic process, shallow 
masseteric fossa, rounded and narrow lunar notch, and large 
and narrow angular process.

Paratypes.—An adult male (UWBM 78640) collected at 
Termas de Tolhuaca, South bank of Rio Dillo, 36 km NE of 
Curacautín, Provincia de Malleco, Región de la Araucania, 
Chile (38°14′S, 71°44′W); and an adult male (UACH 
7238) collected at Vegas Blancas, Camp Coihue, 32 km West 
of Angol on road to Parque Nacional Nahuelbuta, Provincia 
de Malleco, Región de la Araucania, Chile (37°49.76′S, 
72°52.18′W).

Description.—Skin (Fig. 3): variable in tone and in the shape 
of patches among specimens of a given locality; dorsal fur 
brown with a dark-brown patch from the forehead to the rump 
that extends to the shoulders, postscapula, flanks, and hip; ven-
tral fur pale white with hair of dark-gray base.

Skull (see measurements in Table 4): lateral profile flattened; 
rostrum thickened, short, and truncate; lateral sides of the ros-
trum straight; premaxillary rostrum process tapering or rounded 
(75% and 25% of the revised individuals, respectively); incisive 
foramina short; palatine fenestra posteriorly rounded; palatine 
fenestrae reach posteriormost point of the ipsilateral M4; pos-
terolateral palate foramina almost close and elongate; pterygoid 

Table 3.—Comparisons among Dromiciops gliroides, D. mondaca n. sp., and D. bozinovici n. sp.

Character D. gliroides D. mondaca n. sp. D. bozinovici n. sp.

Skull lateral profile Rounded Rounded Flattened
Rostrum Narrow, short, and tapering Narrower, large, and tapering. Thickened, short, and truncate
Lateral edges of rostrum Straight Concave Straight
Incisive foramina Large Short Short
Palatine fenestra Square Square Posteriorly rounded
Palatine fenestra Reach posteriormost  

point of M4
Do not reach posteriormost  
point of M4

Reach posteriormost  
point of M4

Posterolateral palate foramina Open and rounded Well open and rounded Almost closed and narrow
Pterygoid breadth Equal to outer incisors breadth Equal to outer incisors breadth Narrower than outer incisors breadth
Transverse canal foramen Deep Shallow Shallow
Carotid canal opening Oblique Oblique Flattened
Alisphenoid tympanic process Same size as tympanic  

process of petrosal bone
Same size as tympanic  
process of petrosal bone

Twice the size of tympanic  
process of petrosal bone

Basioccipital breadth  
at petrosal level

Equal to postpalatine  
torus breadth

Narrower than postpalatine torus 
breadth

Broader than postpalatine  
torus breadth

Occipital condyle Well developed Slightly developed Well developed
Paracanine fossa length Equal size or lesser than canine breadth Larger than canine breadth Larger than canine breadth
Upper canines length Twice that of inner incisor size Twice that of inner incisor size One and a half that of inner incisor size
Frontal bones Straight With middle depression Straight
Jugal root of zygomatic Below premaxillary-maxillary-nasal 

joint
Below premaxillary- 
maxillary-nasal joint

At the same level than  
premaxillary-maxillary-nasal joint

Zygomatic process of squamosal Narrow Narrow Broad
Alisphenoid tympanic process height A quarter of braincase height A quarter of braincase height A third of braincase height
Jaw row molar height A quarter of coronoid process height A quarter of coronoid process height A fifth of coronoid process height
Retromolar fossa breadth Same as lower canine breadth Smaller than lower canine breadth Same as lower canine breadth
Masseteric fossa Deep Deep Shallow
Lunar notch Straight angle and broad Rounded and broad Rounded and narrow
Condylar process Extends beyond the middle point of 

masseteric fossa height
Extends beyond the middle point of 
masseteric fossa height

Reaches the middle point of  
masseteric fossa height

Angular process Reaches condylar process tip Reaches condylar process tip Thin and extend beyond  
condylar process tip
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breadth narrower than breadth between upper outer incisors; 
transverse canal foramen shallow; carotid canal opening flat-
tened; alisphenoid tympanic process twice the size of tympanic 
process of petrosal bone; basioccipital breadth at petrosal level 
broader than postpalatine torus breadth; occipital condyle well 
developed; paracanine fossa length larger than canine breadth; 
upper canines length shorter; frontal bones straight; jugal root 
of zygomatic and premaxillary-maxillary-nasal joint at same 
level; zygomatic process of squamosal broad alisphenoid tym-
panic process height a third of braincase height. Jaw: row molar 
height a fifth of coronoid process height; retromolar fossa and 
lower canine of same breadth; masseteric fossa shallow; lunar 
notch rounded and narrow; condylar process reaches the mid-
dle point of masseteric fossa height; angular process thinner 

and passes condylar process tip. Greer (1965:104) provides 
measurement of 2 local samples from Malleco.

Comparisons.—See below and Table 3.
Measurements of the holotype.—Body measurements: total 

length 170 mm, tail 86 mm, hind foot 17 mm, ear 16 mm, weight 
10 g. Skull measurements (see “Materials and Methods” for 
the acronyms): CBL 26.60 mm, NL 10.06 mm, NB 3.62 mm, 
LIB 4.79 mm, ZB 15.58 mm, PL 12.95 mm, PB 9.10 mm, BW 
4.55 mm, IBW 3.70 mm, MTR 9.24 mm, LM 5.05 mm, M1–M3 
4.56 mm, WM3 1.78 mm.

Distribution.—Bío-Bío and Araucania regions of Chile and 
in adjacent areas of the Argentinean province of Neuquén 
(Fig. 1; localities 28–42). It probably extends toward the north 
covering the northernmost part of the genus distribution in 

Fig. 3.—Dorsal, ventral, and lateral views of the skins of the holotypes of Dromiciops bozinovici n. sp. (UACH 1054) and Dromiciops mondaca 
(UACH 690). Scale bar 5 cm.
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northern Bío-Bío and sourthern Maule (see locality details in 
Martin [2010]).

Etymology.—The specific name honors Dr. Francisco “Pancho” 
Bozinovic, a Chilean evolutionary physiologist, author of an exten-
sive body of work that is fundamental to understand the natural 
history of Chilean small mammals. For example, he was the first 
characterizing the hibernating phenotype of the monito del monte 
(Bozinovic et al. 2004). In addition, Pancho is well known for being 
a dedicated advisor of several undergraduate and graduate students.

Natural history.—Little is known about the natural history 
of Panchos’s monito del monte. Most studies (e.g., Muñoz-
Pedreros et al. 2005; Merino et al. 2009; Celis-Diez et al. 
2012) have been conducted on populations of D. gliroides s.s. 
Notwithstanding, the deep torpor or hibernation of Dromiciops 
was first characterized on D. bozinovici. Duration of periods 
of torpor increases as environmental temperature falls, ranging 
from 10 h at 20°C to 120 h at 12.5°C (Bozinovic et al. 2004). 
It inhabits a variety of forest types as those dominated by coi-
hue Nothofagus dombeyi (Nothofagaceae) with understory of 
the bamboo Chusquea coleou (Poaceae) and those were the 
boldo Peumus boldus (Monimiaceae), the olivillo Aextoxicon 

punctatum (Aextoxicaceae), and the lingue Persea lingue 
(Lauraceae) are mixed (Jiménez and Rageot 1979). The nests 
resemble those of birds and can be spherical or ovoid, are 
placed about 1 or 2 m above ground, and are made of leaves 
(Jiménez and Rageot 1979). Juveniles of D. bozinovici are 
prey of the Chilean long-tailed snake Philodryas chamisso-
nis (see Muñoz-Leal et al. 2013). The puma Puma concolor 
preys on D. bozinovici at Nahuelbuta (Rau et al. 2002), while at 
Tolhuaca, D. bozinovici is one of the 2 most frequently preyed 
small mammals by the Rufous-legged Owl Strix rufipes (see 
Figueroa et al. 2006). At Malleco, D. bozinovici was captured 
together with Abrothrix hirta, A. olivacea, Chelemys macronyx, 
Geoxus valdivianus, Irenomys tarsalis, Loxodontomys micro-
pus, Oligoryzomys longicaudatus, and Octodon bridgesi (see 
Greer 1965).

Genetic variation.—The sample of D. bozinovici analyzed by 
Himes et al. (2008) has a haplotype diversity of 0.9583 ± 0.0312 
and a nucleotide diversity of 0.018542 ± 0.009792. Genetically, 
this is the most variable of the 3 species. Neutrality deviation 
test indicates that populations of Pancho’s monito del monte 
have been stable in its current range.

Fig. 4.—Dorsal, ventral, and lateral views of the holotype of Dromiciops bozinovici n. sp. (UACH 1054). Scale bar 10 mm.
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Conservation.—Dromiciops bozinovici distributes over a rel-
atively large area of south-central Chile and nearby Argentina, 
which is severely fragmented due to human activities. In Chile, 
the species occurs in distinct parks (e.g., Nahuelbuta and 
Tolhuaca National parks).

Dromiciops mondaca new species
Mondaca’s monito del monte

(Figs. 3 and 5)

Holotype.—An adult male prepared as skull and skin (UACH 
690), collected by Pedro Muñoz on 26 September 1979 (origi-
nal field number CG 1021).

Type locality.—Fundo San Martín, Comuna de Mariquina, 
Región de Los Ríos, Chile (39°39′S, 73°11.6′W).

Diagnosis.—Dromiciops mondaca can be distinguished 
from its congeners by a large rostrum, concave rostrum sides, 
median depression in the frontal, short palatine fenestra, large 
and rounded posterolateral palate foramina, narrow basioc-
cipital, occipital condylar processes slightly developed, narrow 
retromolar fossa breadth, and rounded and broad lunar notch.

Paratypes.—An adult male (UWBM 78630) collected at 
Fundo San Martin, Comuna de Mariquina, Región de Los Ríos, 
Chile (39°39′S, 73°11.6′W). A partial (450 bp) cytochrome-
b gene sequence gathered from paratype UWBM 78630 was 
deposited in GenBank with accession number EU481882 by 
Himes et al. (2008). This sequence is here considered as a para-
genetype (sensu Chakrabarty 2008) of D. mondaca.

Description.—Skin (Fig. 3): variable in tone and in the 
shape of patches among specimens; dorsal fur brown with a 

dark-brown patch from the forehead to the rump that extends 
to the shoulders, postscapula, flanks, and hip; ventral fur pale 
white, with dark-gray base.

Skull (see measurements in Table 4): lateral profile rounded; 
rostrum narrow, large, and tapering; lateral sides of the rostrum 
concave; premaxillary rostrum process always tapering; inci-
sive foramina short; palatine fenestra square shaped; palatine 
fenestrae does not reach posteriormost point of the ipsilateral 
M4; posterolateral palate foramina well open and rounded; 
pterygoid breadth same of the breadth between upper outer inci-
sors; transverse canal foramen shallow; carotid canal opening 
oblique; alisphenoid tympanic process same size to tympanic 
process of petrosal bone; basioccipital breadth at petrosal level 
narrower than postpalatine torus breadth; occipital condyle 
slightly developed; paracanine fossa length larger than canine 
breadth; upper canines length twice inner incisor size; frontal 
bones present a middle depression; jugal root of zygomatic 
under premaxillary-maxillary-nasal joint; zygomatic process 
of squamosal narrow; alisphenoid tympanic process height a 
quarter of braincase height. Jaw: row molar height a quarter 
of coronoid process height; retromolar fossa breadth smaller 
than lower canine breadth; masseteric fossa deep; lunar notch 
rounded and broad; condylar process passes middle point of 
masseteric fossa height; angular process reaches the tip of the 
condylar process.

Comparisons.—Species comparison is summarized in Table 3 
(see also Figs. 6 and 7). Lateral profile is flattened in D. bozi-
novici and rounded in D. gliroides and D. mondaca. Rostrum 
is narrow, tapering, and laterally straight in D. gliroides; it is 

Table 4.—Summary statistics (mean, SD, range) of cranial measurements (in mm) of Dromiciops gliroides s.s., D. bozinovici n. sp., and 
D. mondaca n. sp. For measurement definitions, see “Materials and Methods.” Sample sizes are given between parentheses next to SD values.

Measurement D. gliroides s.s. D. bozinovici n. sp. D. mondaca n. sp.

CLB 26.11 ± 0.98 (22) 26.4 ± 0.56 (6) 26.41 ± 1.02 (18)
24.67–28.82 25.70–27.36 24.47–28.34

NL 10.01 ± 0.57 (24) 10.61 ± 0.61 (6) 10.16 ± 0.65 (19)
9.11–11.38 9.92–11.34 8.07–10.97

NB 4.02 ± 0.22 (24) 4.02 ± 0.30 (6) 3.75 ± 0.31 (15)
3.49–4.35 3.62–4.52 3.38–4.38

LIB 5.01 ± 0.17 (24) 4.91 ± 0.14 (6) 4.98 ± 0.20 (19)
4.72–5.46 4.79–5.16 4.66–5.29

ZB 15.53 ± 0.58 (22) 15.83 ± 0.39 (6) 15.69 ± 0.48 (18)
14.65–16.83 15.51–16.54 14.95–16.91

PL 13.34 ± 0.40 (22) 12.70 ± 0.60 (6) 13.28 ± 0.66 (10)
12.42–14.15 11.97–13.39 12.07–14.27

PB 9.18 ± 0.30 (24) 9.00 ± 0.51 (6) 8.91 ± 0.40 (19)
8.28–9.78 8.23–9.51 8.21–9.74

IBW 4.33 ± 0.19 (24) 4.31 ± 0.29 (6) 4.30 ± 0.27 (19)
4.03–4.69 4.03–4.71 3.85–4.94

BW 3.82 ± 0.16 (24) 3.90 ± 0.24 (6) 3.71 ± 0.20 (19)
3.48–4.11 3.70–4.36 3.31–4.04

MTR 8.73 ± 0.30 (18) 9.01 ± 0.16 (6) 8.85 ± 0.37 (17)
8.20–9.36 8.83–9.24 8.15–9.59

LM 5.13 ± 0.15 (18) 5.14 ± 0.22 (6) 5.08 ± 0.25 (17)
4.87–5.52 5.00–5.58 4.48–5.52

M1–M3 4.55 ± 0.09 (24) 4.60 ± 0.16 (6) 4.49 ± 0.16 (18)
4.37–4.78 4.39–4.81 4.07–4.77

WM3 1.74 ± 0.08 (24) 1.74 ± 0.03 (6) 1.75 ± 0.07 (17)
1.57–1.89 1.71–1.78 1.63–1.88
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narrow, tapering, and laterally concave in D. mondaca; and 
it is thick, truncated, and laterally straight in D. bozinovici. 
Premaxillary rostrum processes are tapering D. gliroides and 
D. mondaca; they could be rounded or tapering in D. bozi-
novici. Incisive foramina are large in D. gliroides and shorter in 
D. bozinovici and D. mondaca. Palatine fenestra base is square 
shaped in D. gliroides and D. mondaca and rounded in D. bozi-
novici. Palatine fenestra reach posteriormost point on ipsilateral 
M4 in D. gliroides and D. bozinovici and do not reach this point 
in D. mondaca. Posterolateral palate foramina are well open and 
rounded in D. mondaca, less open in D. gliroides, and elongated 
and almost closed in D. bozinovici. Pterygoid breadth is same 
of the breadth between upper outer incisors in D. gliroides and 
D. mondaca and narrower in D. bozinovici. Transverse canal 
foramen is deep in D. gliroides and shallow in D. mondaca and 
D. bozinovici. Carotid canal opening is oblique in D. gliroides 
and D. mondaca and flattened in D. bozinovici. Alisphenoid 
tympanic process has the same size of the tympanic process 
of petrosal in D. gliroides and D. mondaca and has the double 
of the size in D. bozinovici. Basioccipital breadth at petrosal 
level is same to postpalatine torus breadth in D. gliroides, it 

is narrower in D. mondaca, and it is broader in D. bozinovici. 
Occipital condyle is well developed in D. gliroides and D. bozi-
novici, and it is less developed in D. mondaca. In lateral view, 
the paracanine fossa has the same size or lesser than the upper 
canine breadth in D. gliroides, and it is larger in D. mondaca 
and D. bozinovici. Upper canines length is twice the length of 
the inner incisor in D. gliroides and D. mondaca and shorter 
in D. bozinovici. Frontal bones are straight in D. gliroides and 
D. bozinovici, and they exhibit middle depression in D. mon-
daca. Jugal root of zygomatic is under premaxillary-maxillary-
nasal joint in D. gliroides and D. mondaca, and is at the same 
level in D. bozinovici. Zygomatic process of squamosal is nar-
row in D. gliroides and D. mondaca and is broader in D. bozi-
novici. Alisphenoid tympanic process has 1/4 of the height of 
the braincase in D. gliroides and D. mondaca and has 1/3 of the 
height in D. bozinovici. In the jaw, row molar height is a quarter 
of coronoid process height in D. gliroides and D. mondaca and 
is shorter in D. bozinovici. Retromolar fossa and lower canine 
are similar in breadth in D. gliroides and D. bozinovici; ret-
romolar fossa is smaller than canine breadth in D. mondaca. 
Masseteric fossa is deep in D. gliroides and D. mondaca and is 

Fig. 5.—Dorsal, ventral, and lateral views of the holotype of Dromiciops mondaca n. sp. (UACH 690). Scale bar 10 mm.
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shallow in D. bozinovici. Lunar notch has straight angle and it is 
broad in D. gliroides, but is rounded and broad in D. mondaca, 
and narrow and rounded in D. bozinovici. Condylar process 
passes middle point of masseteric fossa height in D. gliroides 
and D. mondaca and is in the middle point of masseteric fossa 
height in D. bozinovici. Angular process reaches condylar pro-
cess tip in D. gliroides and D. mondaca; it passes this tips and 
is narrower in D. bozinovici.

Species of Dromiciops cannot be identified on the basis of 
their skins. Species show a large degree of intravariation, both 
within and among localities, in the tone and the shape of differ-
ent color patches. In addition, this variation is not geographi-
cally structured (e.g., specimens of D. gliroides from Chiloe are 
not darker than those of the mainland; contra Osgood 1943).

Dromiciops mondaca differs from D. gliroides and D. bozi-
novici in a fragment of the control region and the cytochrome-
b gene by 8.2% and 15.1%, respectively. D. gliroides and 
D. bozinovici differ in the same fragment by 11.3% (see details 
in Himes et al. 2008).

The 3 species of Dromiciops show the same karyotype, 
with diploid number (2n) 14 (Spotorno and Fernández 1971; 
Fernández et al. 1979; Gallardo and Patterson 1987); inter-
estingly, the 2n of somatic cells differs between sexes, being 
2n = 13 for males and 2n = 14 for females (Gallardo and 
Patterson 1987).

Measurements of the holotype.—Body measurements: total 
length 201 mm, tail 110 mm, hind foot 19 mm, ear 16 mm; 
weight 15 g. Skull measurements (see “Materials and Methods” 

Fig. 6.—Dorsal, ventral, and lateral views of skulls and labial view of the left jaw in Dromiciops gliroides (UACH 6996), D. bozinovici n. sp. 
(UACH 1054), and D. mondaca n. sp. (UACH 690). Scale bar 10 mm.
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for the acronyms): CBL 26.71 mm, NL 10.48 mm, NB 3.57 mm, 
LIB 5.23 mm, ZB 15.81 mm, PL 14.09 mm, PB 9.35 mm, BW 
4.26 mm, IBW 3.90 mm, MTR 9.08 mm, LM 5.11 mm, M1–M3 
4.48 mm, WM3 1.74 mm.

Distribution.—Endemic to the Coastal (Mahuidanche) 
Cordillera of the Región de Los Ríos, Chile. So far only 
recorded at 2 close localities (ca. 16 km); 1 locality (27) lays 
in the Comuna de Mariquina and the other (25) at Comuna de 
Valdivia (Fig. 1). In addition, a sample of 10 specimens (UACH 
671–680), collected in 1967 and housed at the Colección de 
Mamíferos de la Universidad Austral de Chile, lacks spe-
cific locality data; the associated information only consigns 
“Comuna de Valdivia.”

Etymology.—The species name is constructed as a noun in 
apposition based on the name of a man. The specific epithet is 
dedicated to Fredy Mondaca in recognition for his fundamental 
role at the Colección de Mamíferos de la Universidad Austral 
de Chile where he has being working with dedication for over 
2 decades.

Natural history.—Franco et al. (2011) studied distinct 
aspects of the autoecology of D. mondaca at its type locality. 
At San Martín, Mondaca’s monito del monte shows a density 
of 26 individuals per hectare (95% confidence interval: 19–32 
individuals). It is nocturnal and active until dawn. During the 
summer and early fall, communal nesting is common among 
postreproductive females and juveniles. Torpor is more frequent 

Fig. 7.—Comparison of A) Dromiciops gliroides s.s. (UACH 6996), B) Dromiciops mondaca n. sp. (holotype UACH 690), and C) Dromiciops 
bozinovici n. sp. (holotype UACH 1054). Left: Partial view of the palatal region. Center: Partial view of the alisphenoid region. Right: partial view 
of the right side of the skull. cc, carotid canal; if, incisive foramina; pcf, paracanine fossa; plpf, posterolateral palatal foramen; rp, rostral process; 
C, canine; P1, premolar 1; P2, premolar 2; P3, premolar 3; I4, incisive 4; I5, incisive 5.
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in winter. Movements of individuals within their home ranges 
are random (Fontúrbel et al. 2012).

Genetic variation.—Himes et al. (2008) analyzed 8 specimens 
of D. mondaca. Their findings revealed 5 distinct haplotypes, 
which resulted in an haplotypic diversity of 0.8214 ± 0.1007, 
with a nucleotide diversity of 0.004838 ± 0.003067. In addition, 
this sample shown signal of population stability.

Conservation.—Dromiciops mondaca is currently known 
from 2 nearby localities. However, it probably has a larger dis-
tribution. Even so, it has the more restricted distribution among 
the 3 species of the genus. Mondaca’s monito del monte is pro-
tected in the type locality, a private protected area owned by 
the Universidad Austral de Chile. We consider that D. mondaca 
should be regarded as Endangered (EN B1a and biii), due to its 
extend of occurrence (sensu IUCN 2014) that is less than 5,000 
km2, in a severely fragmented area (criteria a), and suffers a 
continuous declination in size and quality (criteria biii) due to 
an intense human impact.

Nomenclatural statement.—A life science identifier (LSID) 
number was obtained for the 2 new species Dromiciops 
bozinovici and Dromiciops mondaca: urn:lsid:zoobank.
org:pub:358F0F07-CAEA-484F-A8B3-AC94492A0203.

discussion

This study was prompted by the results of Himes and col-
leagues (2008) that show a strong phylogeographic struc-
ture for Dromiciops gliroides s.l. Against that background, 
an assessment of the morphological variation of Dromiciops 
was necessary (e.g., Reig 1955; Kirsch et al. 1991). As such, 
we conducted an assessment of the geographic variation of 
Dromiciops. We found that Dromiciops presents marked mor-
phologic variation that is geographically structured and congru-
ent with the phylogeographic pattern revealed by Himes et al. 
(2008). As such, we named and described 2 new species of 
Dromiciops, D. bozinovici and D. mondaca. The description of 
these 2 species stands out due to the phylogenetic singularity of 
Dromiciops (Reig 1955; Szalay 1982; Kirsch et al. 1991), the 
sole living member of the order Microbiotheria, and because 
australis and gliroides, the species level names associated with 
the genus, were coined by the end of the 19th century. This 
scenario contrasts with that of the 2 other New World orders 
of marsupials, Didelphimorphia and Paucituberculata, whose 
known specific diversity increased during the 20th century as 
well as during the gone years of the 21st century (e.g., Voss 
et al. 2012; Ojala-Barbour et al. 2013; Martínez-Lanfranco 
et al. 2014). It is worth noting that after the description of the 
2 new species of Dromiciops, Tubulidentata is the only mam-
malian order composed by a single living species, the aard-
vark Orycteropus afer (see the complex taxonomic history 
of O. afer, in whose synonymy there are almost 20 names, in 
Lehmann 2007).

The fact that Dromiciops is not monospecific poses several 
questions regarding the evolutionary history of genus (e.g., 
divergence times among species; the historical biogeography of 
the genus; the recent demographic history of each species). To 

correctly tackle some of those issues, a detailed picture of the 
geographic distribution of the 3 species is needed. To gain that, 
in addition to collection-based research, 3 geographic areas, 
in particular, need to be the focus of future field work (Fig. 1; 
see also Martin 2010). The first is the Coastal Cordillera of 
Los Ríos Región, where D. mondaca and D. gliroides occurs, 
apparently, in parapatry. The second is a large unstudied area 
covering southern Araucania and western Los Ríos regions in 
Chile and neighboring Argentina. This area lies between the 
known distribution of D. bozinovici and D. gliroides. Finally, 
the last unstudied area is the northernmost part of the genus 
distribution, north of the know distribution of D. bozinovici in 
northern Bío-Bío and Maule regions, where populations occur 
in deciduous Maulean forests and not Valdivian forest (e.g., 
Saavedra and Simonetti 2001; Lobos et al. 2005).

Two new species of cricetid rodents have been described in 
the last 3 years on the basis of specimens collected in Chile, 
a country with presumably well-characterized mammalian 
assemblages—Eligmodontia dunaris, a desert specialist from 
northern Chile (Spotorno et al. 2013), and Abrothrix manni, a 
temperate forest dweller (D’Elía et al. 2015). In addition, the 
monotypic sigmodontine genus Notiomys has been recently 
found in Chile (D’Elía et al., 2016). Similarly, significant new 
distributional records of large mammals, as the Darwin’s fox 
Lycalopex fulvipes, have been reported (D’Elía et al. 2013; 
Farías et al. 2014). Therefore, the description of another 2 
Chilean new species of mammal is expected. Remarkably, up to 
the current study, Dromiciops lacked an assessment of its mor-
phologic variation (see Hershkovitz 1999). This scenario holds 
for several of the mammalian genera that are endemic or mostly 
distributed in Chile (e.g., Aconaemys, Octodon, Spalacopus, 
Irenomys); even more, some of these genera also lack analyses 
of the phylogeographic structure of their species. As such, we 
can presume that the description of additional new species of 
Chilean mammals is expected.
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Supporting Information S1.—Homologous landmarks of the 
dorsal, lateral, and ventral views of the skull of Dromiciops 
used in the geometric morphometric analysis.
Supporting Information S2.—Consensus configuration and 
landmarks displacements of the dorsal, lateral, and ventral 
views of the skull of Dromiciops used in the geometric mor-
phometric analysis
Supporting Information S3.—Size-free discriminant analysis 
performed over the partial warps scores matrix of the ventral 
view of Dromiciops.
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appendix i
List of specimens of Dromiciops studied here and their col-
lection localities. Locality numbers are those of Fig. 1. A “q” 
denotes the specimens included in the qualitative morpho-
logical assessment. An “m” indicates that the specimen was 
measured. A “g” signals specimens included in the geometric 
morphometric analysis. An “f” denotes specimens included in 
the phylogeographic analysis of Himes et al. (2008) are denoted 
with; GenBank accession numbers are given next to specimen 
number.

Acronyms correspond to the following collections: Field 
Museum of Natural History, Chicago, Illinois (FMNH; 
sequence downloaded from GenBank); American Museum of 
Natural History, New York (AMNH); Museum of Vertebrate 
Zoology, University of California, Berkeley, California (MVZ; 
photography); University of Michigan Museum of Zoology, 
University of Michigan, Ann Arbor, Michigan (UMMZ); 
Museo Argentino de Ciencias Naturales, Buenos Aires, 
Argentina (MACN); Museo Nacional de Historia Natural, 
Santiago de Chile, Chile; Museo de Zoología de la Universidad 
de Concepción, Concepción, Chile (MZUC-UCCC); 
Colección de Mamíferos de la Universidad Austral, Valdivia, 
Chile (UACH); British Museum of Natural History, London, 
United Kingdom (BMNH); Burke Museum of Natural History 
and Culture, University of Washington, Seattle, Washington 
(UWBM).
Dromiciops gliroides (n = 69).—ARGENTINA. Río Negro: 
1) Bariloche, Bariloche, Pasarela de Jones (CNP 890f: 
EU481900, EU481956); 2) Bariloche, Ladera SE Cerro Otto 
(UWBM 38711q); 3) Bariloche, San Carlos de Bariloche 
(MACN 23605q); 4) Bariloche, Villa Llao Llao (MACN 
22918q, 22919q); 5) Bariloche, San Carlos de Bariloche, Villa 
Tacul (MVZ-RDS 17491f: EU481901, EU481957). Neuquén: 
6) Los Lagos, Isla Victoria (MACN 13038q, MACN 19142q, 
MACN 48.26q); 7) Los Lagos, Refugio 3.5 km N and 1.5 
km E Estancia Paso Coihue (MVZ 184914q,f: EU481899, 
EU481955); 8) Los Lagos, Villa La Angostura (MACN 
23606q). CHILE. Los Lagos: 9) Chiloé, Quellón, Yaldad, ca. 3 
km NW (FMNH 127465f: EU481896, EU481952); 10) Chiloé, 
Chonchi, Parque Nacional Cucao (UACH 6996q,m,g; UACH 
6997q,m,g,f: EU481911, EU481967); 11) Chiloé, Ancud, 
Fundo Venado (UACH 6998q,m,g,f: EU481912, EU481968; 
UACH 6999q,m,g,f: EU481912, EU481969; UACH 7000q); 
12) Chiloé, Ancud, Senda Darwin Biological Reserve 15 km 
E of Ancud (UWBM 78959f: EU481884, EU481940; UWBM 
79629f: EU481892, EU481948; UWBM 79630f: EU481893, 
EU481949; UWBM 79634f: EU481894, EU481950; UWBM 
79635f: EU481895, EU481951; UWBM 79638f: EU481885, 
EU481941; UWBM 79639f: EU481886, EU481942; UWBM 
79642f: EU481887, EU481943); 13) Chiloé, Ancud, Huite, 
near Ancud, northeastern Chiloé Island (BMNH M.92.9.5.3q); 
14) Palena, Hualaihué, Contao, 19.7 km N Rio Negro & 
26.7 km S Contao (FMNH 129812f: EU481897, EU481953; 
FMNH 134624f: EU481898, EU481954); 15) Llanquihue, 
East of Lago Llanquihue (UWBM 78642f: EU481888, 
EU481944; UWBM 78643q,f: EU481889, EU481945); 

16) Osorno, Puerto Octay, La Picada (FMNH 127442q, 
FMNH 127463q; UACH 2144q,m,g,f: EU481903, EU481959; 
UACH 2145q,m,g,f: EU481904, EU481960; UACH 2146q,g,f: 
EU481905, EU481961; UACH 2147q,m,g,f: EU481908, 
EU481964; UACH 2148q,m,g,f: EU481906, EU481962; UACH 
2149q,m,g,f: EU481907, EU481963; UACH 2148–2151q,m,g, 
2152q,g, UACH 2153–2159q,m,g, UACH 2160q,g, UCH 2163–
2166q,m,g, UACH 5732q,m,f: EU481910, EU481966; UACH 
7027q,f: EU481914, EU481970; UACH 7028q,f: EU481915, 
EU481971); 17) Osorno, Puerto Octay, Rupanco, Piedras 
Negras (UACH 1735q,m,g); 18) Osorno, Puerto Octay, 
Osornos 32 km SSE & Pto. Octay, 14.5 km NNW (FMNH 
129804q); 19) Osorno, Puyehue, Entre Lagos (UACH 7242q); 
20) 32 km E of Entre Lagos (UWBM 78644q,f: EU481890, 
EU481946; UWBM 78645q,f: EU481891, EU481947). 
Los Ríos: 21) Ranco, La Unión, La Unión (MNHN 42q); 
22) Ranco, La Unión, Catamutún (UACH 691q,m,g, UACH 
692q,g, UACH 693q,m,g); 23) Valdivia, Valdivia (UACH 
1056q,g,f: EU481902, EU481958; UACH 1057q,g, 1058q,g); 
24) Valdivia, Valdivia, Fundo Los Guindos (UACH 5731q,m,f: 
EU481909, EU481965).
Dromiciops mondaca (n = 25).—CHILE. Los Ríos: 
25) Valdivia, Valdivia, Fundo Santa Rosa (UACH 1732q,g, 
UACH 3131q,g); 26) Valdivia, no specific locality (UACH 
671–680q,m,g); 27) Mariquina, Fundo San Martín (UACH 
686–690q,m,g, UACH 1059q,m,g, UACH 3130q, UACH 
4324q,m,g, UACH 4325q,m, UACH 7237q, UACH 7338q,m; 
UWBM 78623f: EU481876, EU481932; UWBM 78625f: 
EU481877, EU481933; UWBM 78626f: EU481878, 
EU481934; UWBM 78627f: EU481879, EU481935; 
UWBM 78628f: EU481880, EU481936; UWBM 78629f: 
EU481881, EU481937; 78630q,f: EU481882, EU481938; 
78631q,f: EU481883, EU481939).
Dromiciops bozinovici (n = 18).—ARGENTINA. Neuquen: 
28) Aluminé, Lago Quillen (MVZ-RDS 17584f: EU481869, 
EU481925; MVZ-RDS 17593f: EU481870, EU481926; MVZ-
RDS 17602f: EU481871, EU481927; MVZ-RDS 17603f: 
EU481872, EU481928). CHILE. Araucania: 29) Cautin, 
Pucón, 30 km by road E Pucon, Termas de San Luis (UMMZ 
155904q); 30) Cautin, Cunco, East of Lago Colico, Road to 
Namoncachue, 30 km S of Cunco (UWBM 78641q,f: EU481868, 
EU481924); 31) Malleco, Lonquimay, Aguas Negras (UACH 
6161q,m,f: EU481875, EU481931); 32) Malleco, Curacautin, 
Termas de Tolhuaca, South bank of Rio Dillo, 36 km NE of 
Curacautín (UWBM 78636f: EU481863, EU481919; UWBM 
78637f: EU481864, EU481920; UWBM 78638f: EU481865, 
EU481921; UWBM 78639f: EU481866, EU481922; UWBM 
78640q,f: EU481867, EU481923); 33) Malleco, Collipulli, 
Parque Nacional Tolhuaca (UACH 7239q,m, UACH 7240q,m); 
34) Malleco, Curacautin, Río Dillo (UACH 7241q); 35) Malleco, 
Angol, Vegas Blancas, Camp Coihue, 32 km W of Angol on 
road to Parque Nacional Nahuebuta (UACH 7238q,m, UWBM 
78634f: EU481861, EU481917; UWBM 78635f: EU481862, 
EU481918); 36) Malleco, Angol, Parque Nacional Nahuelbuta 
(MZUC-UCCC 1793q). Bio-Bio: 37) Arauco, Contulmo, 
Contulmo (MZUC-UCCC 20987q); 38) Arauco, Curanilahue, 
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Curanilahue (UACH 1053q,m,g,f: EU481873, EU481929; 
UACH 1054q,m,g,f: EU481874, EU481930); 39) Concepcion, 
Lota, Lota (AMNH 92147q); 40) Concepcion, Chiguayante, 
Manquimavida (MZUC-UCCC 7546q); 41) Concepcion, 

Chiguayante, Chiguayante (MZUC-UCCC 6132q); 42) Ñuble, 
San Fabián, 10 km E of San Fabian de Alico on N-31, East of 
Rio Bullileo, 1.5 km N of Road (UWBM 78633q,f: EU481860, 
EU481916).
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