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ABSTRACT

Shrews (Mammalia: Eulipotyphla: Soricidae) reach the southern limit of their New World distribution in the Andes and eastern coastal highlands
of northern South America. South of Honduras, the family is represented only by species of the genus Cryptotis Pomel, 1848. In South America,
soricids are restricted to moist, high-elevation environments above 1000 m, and their distribution appears to be discontinuous. Study of specimens
from a previous gap in the known geographical range of shrews in the Central Cordillera of southwestern Colombia reveals the presence of two
unique populations that are distinguishable from each other and their congeners by a combination of morphological and morphometrical characters.
They are described herein as, Cryptotis huttereri, n. sp. and Cryptotis andinus, n. sp. Both species are members of the Cryptotis thomasi group,
one of five species groups of small-eared shrews defined partly on the basis of postcranial morphology and potential locomotor behavior. Although
species in the C. thomasi group share similar postcranial architecture, as exemplified by the morphology of the forelimb, the group appears to be
polyphyletic, implying convergence in locomotor behavior, possibly one uniquely adapted for Andean-type montane habitats. Recognition of C.
huttereri and C. andinus brings the total number of known South American soricids to 19 species, with 11 species occurring in Colombia. Of those,

seven species are endemic to that country.

KEey WoRrbs: Biodiversity; functional morphology; Insectivora; locomotor behavior; Soricomorpha, South America, taxonomy.

INTRODUCTION

The genus Cryptotis Pomel, 1848 (Mammalia: Eulipo-
typhla: Soricidae) comprises more than fifty recognized
species of what are commonly called small-eared shrews
(Hutchinson et al. 2009; Wilson and Mittermeier 2018;
Woodman 2018, 2019; Guevara 2023). These are discon-
tinuously distributed from eastern North America through
Central America and the northern Andes to Peru and the
Serrania del Litoral of northern Venezuela (Quiroga-Car-
mona 2013; Zeballos et al. 2018). Members of the genus
occur from sea level up to ca. 4100 m, although south of
Honduras, small-eared shrews are known primarily from
elevations above ca. 1000 m (Woodman et al. 2012).
Despite a fossil record that implies a northern origin for
Cryptotis (e.g., Hibbard 1953, 1957; May et al. 2011), the
highest regional species diversity is reached in southern
Mexico and northern Central America. Syntopy of spe-
cies appears to be limited, however, and the highest num-
ber that has been documented at a single locality is three
(Woodman et al. 2012).

Species of Cryptotis have been partitioned among as
many as five informal species groups based on a combina-
tion of external characteristics and cranial and postcranial
morphology (Choate 1970; Woodman and Timm 1993,
1999; He et al. 2015; Woodman 2018). Species in the C.
parvus group are distributed at low to middle elevations
from northeastern North America to central Costa Rica.

These are typically smaller members of the genus with
contrasting dorsal and ventral pelage coloration, a narrow
zygomatic plate, and simple humerus suggestive of more
ambulatory locomotor behavior (Choate 1970; Woodman
and Gaffney 2014). Members of the C. nigrescens group
occur at low to middle elevations from southern Mexico to
northern Colombia. These shrews are typically small- to
medium-bodied and, like members of the C. parvus group,
they have a simple humerus (Woodman and Timm 1993;
Woodman 2003). The C. mexicanus group is found at mid-
dle to high elevations from Tamaulipas to Chiapas, Mex-
ico. These species are medium-sized with enlarged fore
paws, elongated and broadened fore claws, and a modified
humerus with enlarged processes and other muscle attach-
ment areas. Together, these characteristics likely indicate
more semifossorial habits than members of either the C.
parvus or C. nigrescens groups (Choate 1970; Guevara
2017; Guevara and Sanchez-Cordero 2018). Members
of the C. goldmani group inhabit middle to high eleva-
tions from central Mexico through Honduras. They are
medium to large shrews with greatly enlarged fore paws,
greatly elongated and broadened fore claws, and strongly
modified humeri with enlarged processes, suggesting even
greater semifossorial specialization (Woodman and Timm
1999; Woodman and Gaffney 2014). The C. thomasi group
is found at middle to high elevations from Costa Rica to
eastern Venezuela and northern Peru. These shrews are
small- to large-bodied and typically have a large, robust
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humerus with a morphology intermediate between the
simpler humerus of the C. parvus and C. nigrescens
groups and the robust and more complex humerus in the
C. mexicanus group (Woodman et al. 2003; Woodman and
Gaftney 2014).

The monophyly of Crypftotis and its sister relationship
with the short-tailed shrew genus Blarina Gray, 1838, are
well established (Dubey et al. 2007; Guevara and Cer-
vantes 2014; He et al. 2015, 2021; Mejia-Fontecha et al.
2021). Genetic analyses also have repeatedly confirmed
monophyly of the C. parvus group (Guevara and Cervantes
2014; He et al. 2015; Baird et al. 2017), the C. nigrescens
group (He et al. 2015; Baird et al. 2017), and the C. mexi-
canus group (Guevara and Cervantes 2014; Guevara et al.
2014; He et al. 2015; Baird et al. 2017; Vazquez-Ponce et
al. 2021). In contrast, current genetic studies indicate the
C. goldmani group and the C. thomasi group (Zeballos et
al. 2018; Mejia-Fontecha et al. 2021; He et al. 2021) may
be polyphyletic. If confirmed, this would indicate the con-
vergence of multiple lineages on the two postcranial mor-
phologies and associated locomotor functions represented
by these groups. Unfortunately, higher-level phylogenetic
relationships within the genus remain poorly resolved.
Crucial nodes are often poorly supported and tree topolo-
gies resulting from different studies (or within the same
study) are often at odds (e.g., He et al. 2021: fig. 1 vs.
Mejia-Fontecha 2021: fig. 2 vs. Mejia-Fontecha 2021:sup-
pl. 2). Some of these conflicts possibly result from rapid
diversification in the past (He et al. 2015, 2021; Parins-
Fukuchi et al. 2021). More fundamental issues, however,
include continued low species sampling and a primary re-
liance on sequencing the same few mitochondrial genes.
Until a well-supported phylogeny of the genus is avail-
able, the informal morphological species groups provide a
convenient means of classifying the diverse forms among
small-eared shrews. Moreover, given the geographical
limits of the species groups and the typically allopatric
distributions of species within each species group, they
remain useful for identifying species.

In South America, small-eared shrews have a limited
geographic distribution, yet species diversity is high. In
Colombia, nine species are currently recognized in the
Andes and Darién highlands. These include three mem-
bers of the mostly Central American C. nigrescens group
[Cryptotis brachyonyx Woodman, 2003; Cryptotis colom-
bianus Woodman and Timm, 1993; and Cryptotis merus
Goldman, 1912] and six members of the mostly Andean
C. thomasi group [Cryptotis medellinius Thomas, 1921;
Cryptotis niausa Moreno-Cardenas and Albuja, 2014;
Cryptotis perijensis Quiroga-Carmona and Woodman,
2015; Cryptotis squamipes (J. A. Allen, 1912); Cryptotis
tamensis Woodman, 2002; and Cryptotis thomasi (Mer-
riam, 1897)]. The distributional limits of most species in
Colombia are defined by relatively few verifiable locality
records, and there are large areas with potentially suitable
habitat for shrews that appear to be unsampled (Noguera-
Urbano et al. 2019; Rengifo et al. 2022).
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Review of specimens of South American Cryptotis in
established collections fills a gap in the known distribu-
tions of the genus in southwestern Colombia and reveals
the presence of two populations that are not identifiable as
any known species. Herein, I describe these populations
as two species distinct from known congeners. These two
new endemic species significantly increase the known di-
versity of soricids in Colombia and add to our understand-
ing of the importance of the Andes in the diversification of
mammalian lineages.

Materials and Methods

Two populations of Cryptotis in the Central Cordillera
of the Colombian Andes are the focus of this paper. The
approximate known distribution of one population is
above 2000 m in Valle de Cauca and Tolima departments
from about 4°45'N to 3°20'N. The second population is
known from above 2000 m in Cauca, Huila, and Narifio
departments, from about 2°40'N to about 0°55'N. Herein,
these two populations are referred to provisionally as the
“North” and “South” populations, respectively.

Qualitative and quantitative characters from the skin,
skull, manus, and, where available, the humerus, were
evaluated for patterns of morphological variation among
populations of Cryptotis in Colombia. Terminology for
capitalized pelage coloration follows Ridgway (1912);
that for dentition and dental characteristics follows Cho-
ate (1970); for postcranial anatomy, Reed (1951) (see Fig.
1); and for capitalized life zones, Holdridge (1947). All
linear measurements are in millimeters, and all masses are
in grams. Morphological and functional indices calculated
from measurements are presented as percentages. Sum-
mary statistics typically include mean + SD and range. A
mensural character for a given species is considered “very
small” if its mean is > 1 SD below the mean for the ge-
nus Cryptotis, “small” if its mean is 0.5-1.0 SD below the
mean for the genus, “medium” or “moderate” if within +
0.5 SD of the generic mean, “large” if 0.5-1.0 SD above
the generic mean, and “very large” if > 1 SD above the
generic mean. The mean for the genus was calculated from
the means from up to 62 species, subspecies, and distinc-
tive populations of Cryptotis. External measurements are
those recorded from specimen labels, except for length of
the head and body, which was determined by subtracting
tail length from total length. Skull measurements follow
Woodman and Timm (1993). Abbreviations used for exter-
nal and skull measurements are provided in Tables 1 and 2.
External and skull indices calculated from those measure-
ments are explained in Tables 3 and 4.

Dimensions of bones of the fore feet follow those de-
scribed and figured by Woodman and Stephens (2010; see
also Woodman and Gaffney 2014; Woodman and Stabile
2015a). The term ray refers to the portions of the manus
associated with a metacarpal and its respective phalanges.
The term digit refers to the subset of the ray associated
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with the phalanges alone. Bones of ray III were measured
from x-ray images of traditional dried skins or skeletons
in Adobe Photoshop (version 24.11, San Jose, California)
using a customized Ruler in the Analysis section of the
Image menu. Only measurements from ray III were used
in this study because analysis of the dimensions of this ray
have been shown to be sufficient to distinguish some spe-
cies of small-eared shrews (Woodman and Morgan 2005;
Woodman and Stephens 2010). Abbreviations for these
measurements are explained in Table 5. Measurements
of the humerus follow Woodman and Stabile (2015b) and
Woodman and Wilken (2019) and include axis of rotation
(HAR); length of deltopectoral crest (HDPC); distal width
(HDW); length of humerus (HL); mediolateral diameter
(HLD); position of teres tubercle along the shaft (HTT);
and length of teres tubercle (HTTR).

Species in the Cryptotis thomasi group that are geo-
graphically closest to the “North” and “South” populations
are C. medellinius in the Central Cordillera of Colombia to
the north, C. squamipes in the Western Cordillera of Co-
lombia to the west, C. niausa to the south in Colombia and
Ecuador, and C. osgoodi (Stone, 1914) and C. equatoris
Thomas, 1912 in Ecuador. Comparisons were made with
these species and with C. thomasi from the Eastern Cordil-
lera of Colombia and with C. tamensis and C. meridensis
from Venezuela.

Principal components analyses (PCA) and discrimi-
nant function analyses (DFAs) were conducted in PAST
4.03 (Hammer et al. 2001) as post hoc tests to character-
ize interspecific variation in the morphology of the skull
and manus among species in southern Colombia and
northern Ecuador. Multivariate analyses of the skull em-
ployed a correlation matrix of 12 logj-transformed cra-
nio-mandibular variables (ZP, U1B, M2B, PL, UTR, ML,
HCP, HCV, HAC, AC3, TRL, BAC; see Tables 1 and 2
for abbreviations) measured from 13 C. equatoris, 12 C.
medellinius, 8 C. niausa, 41 C. osgoodi, 5 C. squamipes,
4 specimens from the “North” population, and 7 from the
“South” population. An initial set of analyses of the skull
permitted culling of three species (C. medellinius, C. niau-
sa, C. squamipes) that were clearly differentiated from the
rest, and a second set of analyses was performed on the
remaining four species (C. equatoris, C. osgoodi, “North”
population, “South” population). Multivariate analyses of
the fore foot relied on a correlation matrix of eight log; -
transformed manus variables (3MW, 3ML, 3PPW, 3PPL,
3MPW, 3MPL, 3DPL, 3CL; see Table 5 for abbreviations)
measured from 5 C. medellinius, 5 C. thomasi, 1 C. squa-
mipes, 1 member of the “North” population, and 2 indi-
viduals from the “South” population.

Apart from x-rays of the manus bones, the postcranial
skeleton of the “South” population is unknown. Func-
tionality of the humerus of the “North” population was
assessed by calculating four indices used previously to
evaluate relative degree of ambulatory versus fossorial
locomotion among soricids and other mammals. Each
of these indices is expected to increase with increasing
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Fig. 1.—Anterior aspect of left humerus of C. nigrescens, illustrating
anatomical features mentioned in the text.

fossoriality (Sargis 2002; Samuels and Van Valkenburgh
2008; Woodman and Gaffney 2014; Woodman and Stabile
2015b; Woodman 2023):

Humeral robustness index (HRI) represents the least
mediolateral diameter of the humerus (HLD; see above for
abbreviations of measurements) relative to humerus length
(HL) and is an estimate of the robustness of the humerus.

Humeral rotation lever index (HTI) measures the length
of the teres tubercle (HTTR) relative to the length of the
longitudinal axis of rotation of the humerus (HAR), there-
by gauging the effectiveness of the teres tubercle as a lever
for rotating the humerus.

Teres tubercle position index (TTP) provides the rela-
tive position of the teres tubercle (HTT) along the length
of the axis of rotation of the humerus (HAR). This anatom-
ical process tends to be closer to the proximal end of the
humerus in more ambulatory species, whereas it is more
centrally located in more semi-fossorial species.

Humeral epicondylar index (HEB) measures the epi-
condylar width of the distal humerus (HDW) relative to
humerus length (HL), thereby estimating the area available
for the origins of flexor, pronator, and supinator muscles of
the forearm.

These indices were evaluated by performing PCA on
a correlation matrix comprising means of the four indi-
ces from the “North” population and from a comparative
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sample of 20 other species of Cryptotis (Table 6). Compar-
ative data were sourced from Woodman and Timm (2016),
Moreno Cardenas and Albuja (2014), and Moreno Carde-
nas and Roman-Carrién (2017). Scores on the first factor
axis (PC1) are used as a ranking of relative ambulatorial-
ity/fossoriality for each species (Woodman and Gaffney
2014).

Specimens from the following institutions were used
in this study (Appendix I; where possible, abbreviations
follow Dunnum et al. 2018:SD4): American Museum of
Natural History, New York (AMNH); Academy of Natural
Sciences, Drexel University, Philadelphia (ANSP); The
Natural History Museum, London (BMNH); Field Mu-
seum of Natural History, Chicago (FMNH); Instituto de
Ciencias Naturales, Bogota (ICN); University of Kansas
Natural History Museum, Lawrence (KU); Museum of
Comparative Zoology, Harvard University, Cambridge
(MCZ); Museum National d’Histoire Naturelle, Paris
(MNHN); Museo Universitario, Universidad de Antio-
quia, Medellin (MUUA); Museum of Vertebrate Zoology,
University of California, Berkeley (MVZ); Naturhisto-
riska Riksmuseet, Stockholm (NRM); Museo de Zo-
ologia, Pontificia Universidad Catolica del Ecuador, Quito
(QCAZ); Staatliches Museum fiir Naturkunde, Stuttgart
(SMN); University of Michigan Museum of Zoology, Ann
Arbor (UMMZ); National Museum of Natural History,
Washington (USNM); University of Wisconsin Zoological
Museum, Madison (UWZM); Universidad del Valle, Cali
(UV); Zoologisches Forschungsmuseum Alexander Koe-
nig, Bonn (ZFMK); and Museum fiir Naturkunde, Berlin
(ZMB).

SYSTEMATIC ZOOLOGY

Class Mammalia Linnaeus, 1758
Order Eulipotyphla Waddell et al., 1999
Family Soricidae Fischer, 1814
Subfamily Soricinae Fischer, 1814
Tribe Blarinini Kretzoi, 1965

Genus Cryptotis Pomel, 1848
Cryptotis thomasi group Choate, 1970

The two unique populations described herein are both
members of the C. thomasi morphological group. Species
in this group occupy habitats ca. 1500-4100 m above sea
level from Costa Rica south through the Andes to eastern
Venezuela and northern Peru (Table 7). All are medium to
very large members of the genus based on condylobasal
length (mean values for species range 20.3-22.6 mm; in-
dividuals range 18.5-23.7 mm) and head-and-body length
(with the exception of the small-bodied C. peruviensis,
mean values for species range 63—89 mm; individuals
61-102 mm). Members of the C. thomasi group generally
have longer, more luxuriant fur than is found in either the
C. parvus or C. nigrescens groups, and possibly as a con-
sequence, reproductive males lack obvious oval patches
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of seemingly bare skin marking the lateral glands on the
sides of the body. The fore paws are large and typically
bear elongate claws, but the claws are not broadened as
in the C. mexicanus and C. goldmani groups. The anterior
element of the ectoloph of M1 is reduced relative to the
posterior element. The humerus is robust and has a promi-
nent medial epicondyle and a well-defined teres tubercle
that typically appears to be more distally located along the
shaft than in the C. parvus and C. nigrescens groups. The
head of the humerus is rounded (rather than oval), and the
narrowest portion of the shaft is broader in anterior aspect
than in lateral aspect (see Woodman and Gaffney 2014:
fig. 2).

Cryptotis huttereri, sp. nov.
Rainer’s Small-eared Shrew
(Figs. 2A, 3F, 4C)

“North” population

Holotype.—United States National Museum of Natural
History (USNM) number 568879, a fluid-preserved adult,
non-gravid female with skull and humerus removed and
cleaned; collected 28 August 1994 by Eduardo Florez.

Type Locality—COLOMBIA: Valle de Cauca: Muni-
cipio Palmira; Rio Nima, 2600 m [ca. 3°30'N, 76°05"W].

Paratypes (n = 3).—COLOMBIA: Valle de Cauca: El
Cerrito, 2400 m, Tenerife (UV 7552); Rio Nima, 2600 m,
Municipio Palmira (UV 11051). Tolima/Valle de Cauca:
km 35 + 500 m, carretera via Florida al Mpio. de Herrera,
3100 m (UV 11022).

Distribution.—Central Cordillera of Valle de Cauca and
possibly Tolima departments, Colombia, from Tenerife to
north of Nevado de Huila [ca. 4°45'N to ca. 3°20'N] (Fig.
5); recorded elevational distribution is 2400-3180 m. The
species is probably associated with Lower Montane Wet
Forest, Montane Rain Forest, and possibly Lower Montane
Rain Forest life zones of Holdridge (1947; IGAC 1988).

Etymology.—The specific name huttereri recognizes Dr.
Rainer Hutterer, Curator Emeritus, Museum Alexander
Koenig, Bonn, and his extensive contributions to scientific
understanding of diversity, ecology, morphology, and evo-
lution of soricids and other mammals worldwide, as well
as to archacozoology and the history of science. Although
primarily focused on the faunas of Eurasia and Africa, he
has also published on Cryptotis (Hutterer 1980, 1986), and
he contributed substantially to the description of a small-
eared shrew from Peru.

Diagnosis.—Cryptotis huttereri is a medium-sized mem-
ber of the genus with a very long tail, enlarged fore paws,
and short fore claws. Within the C. thomasi group, it is most
readily distinguished by its relatively small body size; very
broad zygomatic plate; distinct medium- to large-sized
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Fig. 2.—Dorsal, ventral, and lateral views of the skulls of the holotypes of A, C. huttereri (USNM 568879) and B, C. andinus (USNM 568877).

foramen on the posterior edge of the tympanic process of
the petromastoid; short unicuspid toothrow; large U4; low
coronoid process; and short posterior dentary. It has a bul-
bous, moderately pigmented dentition, with color extend-
ing into the protoconal, but not hypoconal, basins of M1
and M2; four unicuspids typically visible in lateral view of
the skull; slender U1-3 with concave posteroventral mar-
gins; M3 typically complex; minute to obvious entoconid
on m3.

Description.—A medium-sized member of the genus
Cryptotis, head-and-body length averaging 73 £ 1 mm
(Table 1). Tail very long, averaging 36 mm, or 49% of
head-and-body length. Dorsal hairs 7-8 mm long, Proutt’s
Brown to Clove Brown; venter only slightly paler than dor-
sum, Cinnamon Brown to Mummy Brown and Bister. Fore
paws somewhat enlarged with short, narrow fore claws.
The skull is of moderate length for the genus (CBL =
20.5 + 0.4; Table 1; Fig. 2). There are typically two large
dorsal foramina (75%, n = 4). No lateral branch of the si-
nus canal or associated foramen (100%, n = 4). No fora-

men dorsal to the dorsal articular facet (100%, n = 4). A
distinct, medium- to large-sized foramen is present on the
posterior edge of the tympanic process of both petromas-
toids (100%, n = 4); this opening is round to oblong in
shape, but is not as large as in C. thomasi, C. medellinius,
or C. colombianus (see Woodman and Timm 1993; Wood-
man 1996, 2002). Rostrum of moderate length (PL/CBL =
43.0% =+ 0.9; Table 3). Interorbital area moderately broad
(I0/CBL=23.8 +0.1%). Zygomatic plate very broad rela-
tive to condylobasal length (ZP/CBL = 11.1 + 0.7%) and
palatal length (ZP/PL = 25.4 + 1.4%); the anterior border
is aligned with mesostyle/metastyle valley of M 1; the pos-
terior border is aligned with the posterior half of M3 and
with the posterior border of the base of the maxillary pro-
cess. The palate is moderately broad (M2B/PL = 67.8 +
1.4%).

Dentition bulbous. Teeth moderately pigmented in color
and distribution, a medium-red color typically present in
the protoconal basins (but not hypoconal basins) of M1-2.
Unicuspid toothrow short (UTR/CBL=12.2+0.2%; UTR/
TR = 31.4 + 0.7%) and crowded. In lateral view of the
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Fig. 3.—Inverted xray images of the manus of A, C. tamensis (USNM 418569); B, C. thomasi (MCZ 20092); C, C. medellinius (FM 69818); D, C.
andinus (FM 90312); E, C. squamipes (USNM 568878); F, C. huttereri (USNM 568879); G, C. meridensis (USNM 579282).
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cranium, U4 is typically visible, and U1-3 appear relatively
slender and concave on the posteroventral margin. In oc-
clusal view, U4 is in line with unicuspid toothrow and
large, averaging 65 + 8% of the surface area of U3. Pos-
terolingual cuspules may be obvious (50%, n = 4) or ab-
sent (50%) on the cingula of Ul-3. Posterior borders of
P4, M1-2 are unrecessed to slightly emarginate. P4 has a
low hypocone; the posterior ridge of the protocone is short
and directed posteriorly or angled buccally; the protoconal
basin of P4 is relatively small. The anterior element of the
ectoloph of M1 is shorter than the posterior element, and
the protoconal basin is smaller than the hypoconal basin.
M3 is typically complex (75%, n = 4), but may appear
simple (25%): typically possessing paracrista, paracone,
precentrocrista, mesostyle, postcentrocrista, and obvious
or minute metacone; protocone present; hypocone absent
or reduced. Posterior border of the palate is close to the
posterior border of the M3s.

The coronoid process of the dentary is very low (HCP/
LM =62.1 £ 1.7%); its anterior border joins the horizontal
ramus at a relatively low angle. The posterior cingulum of
il reaches to about the middle of p4. The posterior portion
of the dentary is very short (AC3/ML = 72.5 £+ 2.8%)); the
articular process is tall and narrow. The inferior sigmoid
notch is shallow to moderately deep. The p3 is long and
low. The entoconid of m3 may be obvious (33%, n = 3) or
minute (67%).

Bones of the manus are relatively long and narrow for
the genus (Fig. 3); the relative width of metacarpal 111 av-
erages about 10% of its length (Table 5: index MW3). The
claws of the manus are relatively short; claw III is about
35% of the length of the proximal three bones of ray III
(%CL). Distal phalanges, however, are moderately long
for the genus; distal phalanx III is about 19% of the length
of the proximal three bones of ray III (%DPL), which is
similar to most other members of the C. thomasi group.
This results in very high support for claw III, with about
54% of its length underlain by the distal phalanx III (CLS).

The humerus is generally similar to those of other
members of the C. thomasi group for which the humer-
us is known (Fig. 4): it is moderately long with a broad
shaft and a rounded head; the proximal and distal ends are
broad; the teres tubercle is prominent and located more
distally, nearly at the middle of the humerus. The narrow-
est portion of the shaft is broader in lateral aspect than in
anterior aspect.

Comparisons.—Cryptotis equatoris averages longer in
head-and-body length (HB; Tables 1, 2) and has a rela-
tively shorter tail than C. huttereri (TL/HB; Tables 3, 4),
but it is most easily distinguished by a combination of its
longer condylobasal length (CBL), relatively narrower
skull (IO/CBL), relatively narrower zygomatic plate (ZP/
PL), and relatively longer unicuspid toothrow (UTR/TR).
It also has a relatively higher coronoid process of the den-
tary (HCP/ML).

Cryptotis medellinius is most readily distinguished
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Fig. 4.—Anterior aspect of the left humerus from A, C. merus (USNM
337966); B, C. colombianus (MUA 60; lesser tuberosity and tip of pec-
toral process broken); C, C. huttereri (USNM 568879; deltoid process
broken); D, C. meridensis (USNM 385102).

from C. huttereri by its greater head-and-body length (HB)
and condylobasal length (CBL), and its broader braincase
(BB). It has paler pelage; somewhat longer and broader
(PL/CBL; IO/CBL) rostrum; relatively narrower zygomat-
ic plate (ZP/PL); longer unicuspid toothrow (UTR; UTR/
TR); large U4, ca. 40% the surface area of U3, but typi-
cally obscured or partly obscured by U3 and P4 in lateral
view of the skull; relatively higher coronoid process of
the dentary (HCP; HCP/ML). In addition, there is a huge,
rounded foramen on the posterior portion of the tympanic
process of each petromastoid (100%, n = 14); although
other Andean species may have a foramen in this position,
only in C. colombianus, C. medellinius, and C. thomasi
does the foramen reach this size.

Cryptotis meridensis is most readily distinguished from
C. huttereri by its greater head-and-body length (Table 1:
HB) and condylobasal length (CBL), broader braincase
(BB), and relatively shorter tail (Table 3: TL/HB). It has
paler pelage; an absolutely and relatively narrower zygo-
matic plate (ZP; ZP/PL); an absolutely and relatively lon-
ger unicuspid toothrow (UTR; UTR/TR); smaller U4 (ca.
19% of the surface area of U3), which is often missing
from one (19%; n=51) or both (6%) sides of the skull, and
typically not visible in lateral view of the skull; coronoid
process of the dentary absolutely (HCP) and relatively
(HCP/ML) higher; posterior dentary longer (AC3; AC3/
ML). In addition, the foramen on the posterior edge of the
tympanic process of the petromastoid is typically quite
small (80%, n = 80 foramina) when present (87%, n = 55
individuals), but can be of medium size and obvious (20%,
n =55 individuals).

Cryptotis niausa is most readily distinguished from C.
huttereri by its greater head-and-body length (HB) and
condylobasal length (CBL), broader braincase (BB), rela-
tively shorter tail (TL/HB), and notably narrow zygomatic
plate (ZP; ZP/PL). It has much paler, gray pelage; some-
what longer (PL/CBL) rostrum; more extensive dental
pigmentation, red pigment typically extending into both
the protoconal and hypoconal basins of P4, M1, and M2;
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TABLE 1. External and cranio-mandibular measurements of seven species of Cryptotis from central and southern Colombia.
Statistics are mean + one standard deviation and range.
(continued on next page)

C. medellinius C. thomasi C. meridensis C. tamensis C. andinus C. squamipes C. huttereri

External measurements

(n=11) (n=23) (n=067) (n=21) (n=17) (n=15) (n=23)
Head and body length (HB)
86+ 7 87+5 88+ 5 86 +4 76 £ 8 80 £ 12 73+1
77-98 74-96 70-102 80-91 62-83 61-92 72-74
Length of tail (TL)
3845 25+3 33+£3 3642 365 34+5 36
29-46 20-36 25-41 32-39 30-43 29-42 36-36
Mass (WT)
162 +0.8 10.0 123 +2.0 13.9+22 9.0 10.0 8.0
15.5-17.0 10.0, 10.0 8.5-18.0 10.8-16.1 8.0, 10.0 8.0-12.0
(n=3) (n=2) (n=48) (n=06) (n=2) (n=2) (n=1)

Skull measurements

(n=12) (n=32) (n=60) (n=17) (n=28) (n=15) (n=4)
Condylobasal length (CBL)
22.0=+1.1 21.7+£0.5 21.7+£0.9 21.5+£0.5 21.24+0.7 20.8 20.5+0.4
20.0-23.2 20.7-22.6 20.5-23.5 20.8-22.9 20.2-22.4 20.5,21.0 20.2-20.9
(n=10) (n=21) (n=45) (n=13) (n=06) (n=2) (n=3)
Breadth of braincase (BB)
109+ 0.4 10.6 £ 0.2 10.5+0.3 10.5+0.2 102+ 0.2 — 10.1 £0.2
10.3-11.4 10.2-11.0 10.0-11.4 10.1-10.8 10.1-10.4 9.9-10.3
(n=9) (n=18) (n=47) (n=11) (n=4) (n=3)
Breadth of zygomatic plate (ZP)
2.1+0.2 2.0+£0.2 2.0+£0.2 2.1+0.1 2.0+0.1 2.1+0.1 23+0.1
1.7-2.4 1.7-2.4 1.4-24 1.9-2.3 1.8-2.2 2.0-2.2 2.1-2.4
Interorbital breadth (10)
54+02 5.0+£0.2 5.1+£0.2 5.0+£0.2 4.9 +0.1 52+0.2 49+0.1
5.0-5.8 45-54 4.6-54 4.7-5.3 4.8-5.1 5.0-5.4 4.8-5.0
(n=11) (n=4)
Breadth across Uls (U1B)
3.0+£0.2 2.8+0.1 29+0.1 3.0+£0.1 2.4+0.1 2.7+0.2 2.5+0.1
2.7-33 2.6-2.9 2.6-3.1 2.7-3.1 2.3-25 2.5-3.0 2.4-2.6
(n=17)
Breadth across U3s (U3B)
34+£0.2 3.1+0.1 34+0.1 35+0.1 2.8+0.1 32+0.1 29+0.2
3.2-3.6 2.9-32 3.0-3.6 3.4-3.7 2.7-3.0 3.1-3.4 2.7-3.1
(n=28) (n=22) (n=56) (n=11) n=17)
Breadth across M2s (M2B)
6.7+0.3 6.2+0.2 6.5+0.3 6.4+0.1 5.8+£0.2 6.5+04 6.0+0.2
6.3-7.2 5.8-6.5 6.0-7.1 6.1-6.7 5.5-6.1 6.0-6.9 5.8-6.1
(n=17) (n=3)
Palatal length (PL)
9.8+04 9.3+0.3 9.7+04 9.5+0.2 92+04 9.5+0.3 8.9+0.1
9.2-10.4 8.7-9.8 8.8-10.4 9.1-9.8 8.7-9.7 9.2-9.9 8.7-9.0

(n=106)
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TaBLE 1. External and cranio-mandibular measurements of seven species of Cryptotis from central and southern Colombia.

Statistics are mean + one standard deviation and range.
(continued from previous page)

C. medellinius C. thomasi C. meridensis C. tamensis C. andinus C. squamipes C. huttereri

Skull measurements

Length of upper toothrow (TR)

8.7+03 82+0.2 83+04 83+03 82+03 8.5+03 7.9+0.1
8.3-92 7.7-8.7 7.3-9.0 7.9-8.8 7.5-8.4 8.3-8.9 7.8-7.9
(n=159) (n=16) (n=17)
Length of unicuspid toothrow (UTR)
3.0+0.1 2.8 +0.1 29+0.2 2.9+0.1 2.8+0.1 29+0.2 2.5+0.1
2.8-3.2 2.4-3.0 2.6-3.2 2.6-3.1 2.5-2.8 2.7-3.1 2.4-2.5
(n=158) n=17)
Length of upper molariform toothrow (MTR)
6.2+0.2 5.8+0.1 59+0.2 59+0.1 59+03 6.1+£0.2 57+0.2
5.9-6.5 5.5-6.1 5.5-6.3 5.6-6.1 53-6.4 5.8-6.3 5.4-5.9
(n=159) (n=16)
Posterior width of upper first molar (WM1)
2.1+0.1 1.9+0.1 2.1+0.1 2.0+0.1 1.8+£0.1 1.9+0.1 1.8+ 0.1
2.0-2.3 1.7-2.1 1.9-23 1.8-2.1 1.6-2.0 1.8-2.0 1.7-1.8
Length of dentary (ML)
74+03 7.0+0.3 7.1+£04 7.0+£0.2 72+03 7.0+£04 72+04
6.8-8.0 6.5-7.7 6.3-7.9 6.8-7.4 6.8-7.7 6.5-7.5 6.8-7.7
Height of coronoid process (HCP)
51+0.2 4.6+0.2 49+0.2 4.6+0.2 43+0.2 5.0+0.3 45+0.2
4.7-5.4 43-49 45-54 43-4.8 4.1-4.7 4.8-5.5 4.3-4.7
Height of coronoid valley (HCV)
33+£0.2 3.1+0.1 33+0.1 3.1+0.1 3.0£0.2 3.1+£0.2 29+0.2
2.9-3.6 2.8-34 3.1-3.6 3.0-3.2 2.7-3.4 2.8-34 2.6-3.1
Height of articular process (HAC)
45+0.2 43+£0.2 45102 4.4 +0.1 42+02 44+0.2 3.9+0.1
4.0-4.9 3.8-4.7 4.0-5.1 4.2-4.6 3.9-45 4.0-4.6 3.8-4.0
Articular condyle to m3 (AC3)
5.6+0.2 57+0.2 57+03 54+0.1 56+03 55+04 52+03
5.1-5.8 5.0-6.0 5.1-6.5 5.2-5.7 5.3-6.2 5.2-6.1 4.9-55
Length of lower toothrow (TRL)
6.9+0.2 6.4+0.2 6.6+0.3 6.6 0.2 6.6 0.2 6.7+0.2 6.3+0.1
6.5-7.2 6.0-6.7 6.1-7.2 6.3-6.9 6.1-6.9 6.5-7.0 6.2-6.4
Length of lower molar toothrow (M13)
51+£0.2 47+£0.2 48+0.2 4.8+0.1 48+0.2 5.0+0.1 46+0.2
4.8-53 4.2-5.1 44-52 4.6-5.0 44-5.1 4.8-5.1 44438
Length of first lower molar (Lm1)
2.1+0.1 1.9+0.1 2.0+0.1 2.0+0.1 1.8+ 0.1 2.0+0.1 1.9+0.1
1.9-2.2 1.7-2.0 1.7-2.1 1.8-2.1 1.7-1.9 1.9-2.2 1.8-2.0
Breadth of articular condyle (BAC)
3.7+0.1 3.6+£0.2 3.7+£0.2 3.5+0.1 33+0.1 34+0.2 32+0.1

3438 3341 3.24.1 3.3-3.6 3.2-3.6 3.2-3.6 3.1-3.3
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TABLE 2. External and cranio-mandibular measurements of three species of Cryptotis from Ecuador.
Statistics are mean + one standard deviation and range.
(continued on next page)

C. niausa C. equatoris C. osgoodi

External measurements

(n=4) (n=25) (n=43)
Head and body length (HB)
82+4 79+4 76 +7
79-87 72-89 58-89
Length of tail (TL)
34+2 35+3 29+3
31-36 31-42 21-34
Mass (WT)
127 +2.1 - 11.0+2.6
11.0-15.0 6.0-14.0
(n=23) (n=23)
Skull measurements
(n=218) (n=20) (n=176)
Condylobasal length (CBL)
21.7 21.1+0.4 20.5+0.6
21.5,21.8 20.5-22.0 18.6-21.8
(n=2) (n=13) (n=159)
Breadth of braincase (BB)
10.5+0.1 10.3+£0.2 9.8+0.3
10.4-10.6 9.8-10.6 9.3-10.4
(n=3) (n=10) (n=41)
Breadth of zygomatic plate (ZP)
1.7+0.1 224+0.1 1.9+0.2
1.6-1.8 2.0-2.5 1.5-2.5
Interorbital breadth (I0)
4.8+04 49+03 49+0.2
4.0-5.1 4.1-53 4.1-5.4
(n=16) (n=18) (n=173)
Breadth across Uls (U1B)
2.6+0.2 2.7+0.1 2.5+0.1
23-2.8 2.5-29 22-28
(n=18) (n="175)
Breadth across U3s (U3B)
3.0+0.2 3.1+0.1 2.9+0.1
2.8-34 29-34 2.6-33
(n=17) (n=168)
Breadth across M2s (M2B)
6.1+0.1 6.1+0.2 5.9+0.2
6.0-6.4 5.7-6.6 5.4-6.6
(n="17 (n=18)
Palatal length (PL)
9.5+0.3 93+0.2 9.1+0.3
9.2-9.8 8.8-9.8 8.1-9.9

(n=6) (n=17)
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TABLE 2. External and cranio-mandibular measurements of three species of Cryprotis from Ecuador.
Statistics are mean + one standard deviation and range.
(continued from previous page)

C. niausa C. equatoris C. osgoodi

Skull measurements

Length of upper toothrow (TR)

8.2+0.2 8.1+0.2 7.9+0.3
8.0-8.6 7.7-8.6 7.3-8.7
n=17) (n=18)
Length of unicuspid toothrow (UTR)
2.7+0.1 2.6+0.1 26+0.2
2.5-2.8 2429 2.1-3.0
(n=18) (n=175)
Length of upper molariform toothrow (MTR)
6.0+0.2 5.8+0.2 5.6+0.2
5.7-6.3 5.6-6.3 5.1-6.2
n=17) (n=175)
Posterior width of upper first molar (WM1)
2.0+0.1 2.0+0.1 1.9+0.1
1.7-2.1 1.8-2.1 1.4-2.1
Length of dentary (ML)
6.9+0.3 72+0.3 6.8+0.3
6.5-7.4 6.7-7.8 6.2-7.4
Height of coronoid process (HCP)
45+0.2 47+0.2 43+0.2
42-4.6 43-5.0 4.0-4.8
Height of coronoid valley (HCV)
2.8+0.1 29+0.2 2.8+0.1
2.7-2.9 2.6-3.4 2.5-32
Height of articular process (HAC)
42+0.1 41+0.2 39+0.2
4.0-4.3 3.7-4.4 3.5-44
Articular condyle to m3 (AC3)
57+0.2 53+03 52+02
5.5-6.0 4.8-5.7 4.6-5.6
Length of lower toothrow (TRL)
6.6+0.2 6.4+0.2 6.3+0.2
6.4-6.9 6.2-6.9 5.8-6.7
Length of lower molar toothrow (M13)
49+0.1 4.7+0.1 47+0.2
4.8-5.1 4.6-5.0 42-5.6
Length of first lower molar (Lm1)
1.9+0.1 1.8+0.1 1.8+0.1
1.8-2.0 1.8-2.0 1.7-2.0
Breadth of articular condyle (BAC)
34+0.1 33+0.1 3.1+0.1

3.2-35 29-34 29-34
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TaBLE 3. External and skull indices for seven species of Cryptotis from Colombia. Indices are expressed as percentages.
Variable abbreviations are explained in Tables 1 and 2.
(continued on next page)

C. medellinius C. thomasi C. meridensis C. tamensis C. andinus C. squamipes C. huttereri
(n=12) (n=32) (n=45) (n=17) (n=06) (n=15) (n=4)
Relative tail length (TL/HB)
44+ 6 29+ 4 38+4 42+3 48 £7 44+10 49 + 1
34-56 21-41 28-49 3548 36-60 36-59 49-50
(n=11) (n=23) (n=067) (n=21) (n=17) (n=3)
Relative cranial breadth (BB/CBL)
49.6 + 1.0 49.0+1.2 485+ 1.2 488+ 1.3 473+ 1.0 - 49.3+£04
48.5-51.1 47.7-51.7 46.1-51.2 45.9-50.9 46.4-48.4 49.0-49.8
(n=298) (n=17) (n=11) (n=3) (n=3)
Relative interorbital breadth (I0/CBL)
24.5+0.9 23.1+0.8 233+0.8 232+0.7 23.1+1.1 24.6 23.8+0.1
23.3-26.5 21.0-24.6 22.0-24.9 22.0-24.4 21.4-24.6 24.3-24.8 23.6-23.9
(n=9) (n=15) (n=13) (n=2) (n=3)
Relative palatal length (PL/CBL)
448+ 1.3 432+0.6 443 +0.9 440+ 1.4 43.6£0.6 44.8 43.0+£0.9
43.4-48.0 42.2-443 40.9-47.4 40.2-45.6 43.0-44.6 44.8, 44.8 42.1-43.8
(n=9) (n=15) (n=13) (n=2) (n=3)
Relative breadth of zygomatic plate (ZP/CBL)
9.6+0.9 9.3+0.6 9.1+1.2 9.6+0.6 94402 10.1 11.1£0.7
7.7-10.6 8.2-10.6 6.2-10.9 8.7-10.8 8.9-9.7 10.0-10.2 10.4-11.8
(n=9) (n=15) (n=13) (n=2) (n=3)
Relative breadth of zygomatic plate (ZP/PL)
215+ 1.6 213+ 1.7 20.5+2.7 219+ 1.4 21.5+0.6 222+0.6 254+14
17.7-24.0 17.9-25.3 14.0-25.0 19.6-25.0 20.7-22.5 21.3-22.8 24.1-27.0
(n=160)
Relative length of upper toothrow (TR/CBL)
39.1+0.4 37.9+0.7 38.1+1.2 38.6+ 1.1 38.6+ 1.0 40.0 38.4+0.6
38.5-39.8 36.7-39.0 34.8-40.3 36.7-40.5 37.1-39.4 39.5,40.4 37.8-38.9
(n=9) (n=15) (n=44) (n=13) (n=2) (n=3)
Relative length of unicuspid toothrow (UTR/CBL)
13.5+£0.5 13.2+0.5 13.2+0.5 13.2+0.5 13.0£0.5 13.5 122+0.2
12.8-14.2 11.6-14.0 12.2-14.3 12.3-13.9 12.4-13.5 13.3,13.6 12.0-12.4
(n=9) (n=15) (n=44) (n=13) (n=2) (n=3)
Relative length of unicuspid toothrow (UTR/TR)
346+1.1 348+1.3 348+ 14 345+ 1.1 33.7+£0.5 337+ 1.1 31.4+0.7
32.9-36.9 30.4-38.5 32.5-40.0 32.9-36.1 33.3-34.6 32.1-352 30.4-32.1
(n=57) (n=16) (n=17)
Relative palatal breadth (M2B/PL)
68.4 £ 1.7 662 +2.4 67.2+2.0 68.0 = 2.0 63.0+ 1.8 67.9+3.6 67.8+ 1.4
65.6-71.7 60.8-70.5 62.5-72.7 64.3-71.0 60.9-65.2 63.6-72.3 66.7-69.3
(n=160) (n=3)
Relative height of coronoid process (HCP/ML)
68.7+2.2 65.8+2.4 69.7+2.4 65.0 £2.0 60.5+1.9 71.4+£52 62.1+1.7
65.8-72.6 60.3-70.6 63.4-76.2 62.3-68.1 58.9-64.7 65.3-71.5 60.3-63.8

(n=160) (n=28)
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TaBLE 3. External and skull indices for seven species of Cryptotis from Colombia. Indices are expressed as percentages.
Variable abbreviations are explained in Tables 1 and 2.
(continued from previous page)
C. medellinius C. thomasi C. meridensis C. tamensis C. andinus C. squamipes C. huttereri
(n=12) (n=32) (n=45) (n=17) (n=06) (n=15) (n=4)
Relative height of coronoid process (HCP/CBL)
22.8+0.6 214+£0.6 22.6+0.5 21.2+£0.9 20.5+0.5 23.1 21.8+0.7
22.0-23.7 20.4-22.3 21.6-23.7 19.2-22.1 19.9-21.3 22.9-23.4 21.2,22.5
(n=9) (n=15) (n=13) (n=2) (n=3)
Relative posterior length of dentary (AC3/ML)
75.7+3.0 80.8+3.4 80.7+2.6 773+ 1.8 783+ 1.8 77.6 £3.7 725+28
71.3-82.9 71.4-86.8 73.6-86.6 75.0-80.9 74.6-80.5 72.2-81.3 68.8-75.3
(n = 60) (n=8)
Relative posterior length of dentary (AC3/HCP)
1102+ 3.5 122.5+4.3 1159+3.2 119.0 +£ 3.6 129.5+£5.2 109.0£9.2 1169+ 5.5
105.6-116.3 111.1-128.9 108.3-121.2 112.5-125.6 120.5-134.9 101.8-124.5 112.8-125.0
(n = 60) (n=8)

somewhat smaller U4, typically < 50% of the surface area
of U3, but commonly visible in lateral view of skull; lon-
ger posterior dentary (AC3; AC3/ML).

Cryptotis osgoodi is most readily distinguished from C.
huttereri externally by its shorter tail. It has a narrower
zygomatic plate (ZP; ZP/PL); relatively longer unicuspid
toothrow (UTR/TR); narrower palate (M2B/PL); shorter
dentary (ML), but relatively longer posterior dentary
(AC3/ML).

Cryptotis squamipes is most readily distinguished from
C. huttereri by its greater head-and-body length (HB) and
condylobasal length (CBL). It has paler pelage; a some-
what longer (PL/CBL), broader rostrum (IO/CBL); rela-
tively narrower zygomatic plate (ZP/PL); longer unicuspid
toothrow (UTR; UTR/TR); somewhat smaller U4, averag-
ing ca. 39% (10-54%) of the surface area of U3, but typi-
cally visible in lateral view of the skull; higher coronoid
process of the dentary (HCP; HCP/ML); longer posterior
dentary (AC3; AC3/ML).

Cryptotis tamensis is most readily distinguished from
C. huttereri by its greater head-and-body length (HB) and
condylobasal length (CBL), broader braincase (BB), and
relatively shorter tail (TL/HB). It has paler pelage; a rela-
tively narrower zygomatic plate (ZP/PL); an absolutely
and relatively longer unicuspid toothrow (UTR; UTR/
TR); smaller U4 (ca. 29% of the surface area of U3); and
longer posterior dentary (AC3; AC3/ML). In addition, the
foramen on the posterior edge of the tympanic process of
the petromastoid is typically small (71%, n = 24 foramina)
when present (73%, n = 15 individuals), but can be of me-
dium size and obvious (29%, n = 24 foramina).

Cryptotis thomasi is most readily distinguished from
C. huttereri by its greater head-and-body length (HB) and
condylobasal length (CBL), broader braincase (BB), and
distinctly shorter tail (TL; TL/HB). It has paler pelage; an

absolutely and relatively narrower zygomatic plate (ZP;
ZP/PL); arelatively longer unicuspid toothrow (UTR/TR);
longer posterior dentary (AC3; AC3/ML); more extensive
dental pigmentation with pale to medium red pigment typi-
cally extending into both the protoconal and hypoconal ba-
sins of P4, M1, and M2; typically deeper inferior sigmoid
notch of the dentary. In addition, there is a huge, rounded
foramen on the posterior portion of the tympanic process
of each petromastoid (100%, n = 27), as noted above.

Remarks.—There currently are no reproductive or other
life history data available for C. huttereri.

Cryptotis andinus, sp. nov.
Southern Colombian Small-eared Shrew
(Figs. 2B, 3D)

“South” population

Holotype.—United States National Museum of Natu-
ral History (USNM) number 568877, skin and skull of a
lactating adult female collected 3 September 1992 by A.
Sinclair.

Type Locality—COLOMBIA: Narifio: Municipio
Cumbal, San Felipe, 2300 m [ca. 0°54'27""N, 77°47'29"W].

Paratypes (n = 7).—COLOMBIA. Cauca: Irlanda, Es-
tacion INDERENA, 3180 m, Parque Nacional Nevado de
Huila, Municipio Belarcazar (P4aez) (ICN 7611); Cabana
del Inderena, km 44, Belalcazar (Paez) (ICN 7612); Lagu-
na San Rafael, 3100-3375 m (FMNH 90312, 90313; UV
7553). Huila: Las Bardas, 3200 m, San Agustin (FMHN
71022). Narifio: Municipio Cumbal, San Felipe, 2300 m
(UV 11043).
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TABLE 4. External and skull indices for three species of Cryptotis from Ecuador. Indices are expressed as percentages.
Variable abbreviations are explained in Tables 1 and 2.
(continued on next page)

C. niausa C. equatoris C. osgoodi
(n=218) (n=20) (n="16)
Relative tail length (TL/HB)
41 +2 45+3 39+5
38-43 39-52 26-50
(n=4) (n=25) (n=42)
Relative cranial breadth (BB/CBL)
48.5 49+ 1 48 + 1
48.4,48.6 48-50 46-51
(n=2) (n=9) (n =40)
Relative interorbital breadth (I0/CBL)
23.7 2341 24+ 1
20-25 19-25
(n=1) (n=13) (n=56)
Relative palatal length (PL/CBL)
45.1 44 £ 1 44+ 1
43-46 42-48
(n=1) (n=13) (n=157)
Relative breadth of zygomatic plate (ZP/CBL)
8.1 10£1 10+1
78,84 9-11 7-11
(n=2) (n=13) (n=159)
Relative breadth of zygomatic plate (ZP/PL)
17.7+0.9 2341 21+2
16.3-18.6 21-26 16-26
(n=16) (n=16)
Relative length of upper toothrow (TR/CBL)
37.6 38+1 39+1
37.2,38.1 36-39 3641
(n=2) (n=13) (n=157)
Relative length of unicuspid toothrow (UTR/CBL)
12.5 125+ 0.6 12.8£0.7
12.4,12.6 11.2-13.2 10.2-14.1
(n=2) (n=13) (n=156)
Relative length of unicuspid toothrow (UTR/TR)
325+1.3 32.7+1.0 33+1
30.9-34.1 30.8-34.1 28-36
n=17) (n=18) (n="175)
Relative palatal breadth (M2B/PL)
64.8+£2.8 66 £ 2 65+2
61.9-68.8 61-70 58-72
(n=16) (n=17)
Relative height of coronoid process (HCP/ML)
65.0+4.0 66 + 3 63+3

60.6-70.8 61-72 56-69
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TaBLE 4. External and skull indices for three species of Cryptotis from Ecuador. Indices are expressed as percentages.
Variable abbreviations are explained in Tables 1 and 2.
(continued from previous page)
C. niausa C. equatoris C. osgoodi
(n=28) (n=20) (n=176)
Relative height of coronoid process (HCP/CBL)
20.3 22+ 1 21+ 1
19.7, 20.9 21-23 20-23
(n=2) (n=13) (n=57)
Relative posterior length of dentary (AC3/ML)
83.0+£3.1 74+3 76 £ 3
78.9-88.2 69-79 69-84
Relative posterior length of dentary (AC3/HCP)
127.8 £ 5.4 114 £ 4 121+5
119.6-133.3 108-119 111-130

Distribution.—Andean Cordillera in Cauca, Huila, and
Narifio departments, Colombia, from near Nevado de Hui-
la to San Felipe [ca. 2°57'N to 1°08'N] (Fig. 5); recorded
elevational distribution 2300-3375 m. The species is prob-
ably associated with Lower Montane Wet Forest, Lower
Montane Rain Forest, Montane Wet Forest, and Montane
Rain Forest life zones of Holdridge (1947; IGAC 1988).

Etymology.—The specific name andinus is a combination
of Andes+-inus, a second declension suffix, that together
signify “of the Andes.”

Diagnosis.—Cryptotis andinus is a medium-sized small-
eared shrew with a long tail, enlarged fore paws, and elon-
gate fore claws. It is most easily distinguished within the
C. thomasi group by its relatively long tail; narrow cra-
nium with narrow interorbital area and very narrow palate;
medium-sized U4; minute to small (or absent) foramen on
the posterior edge of the tympanic process; very low coro-
noid process of the dentary; and moderately long posterior
portion of the dentary. It has non-bulbous dentition that is
darkly and extensively pigmented; an evenly aligned uni-
cuspid toothrow, with all four unicuspids typically visible
in lateral view of the cranium; U1-3 slender with concave
posteroventral margins; distinctly emarginate P4, M1, and
M2; complex M3; and no entoconid on m3.

Description.—A medium-sized Cryptotis, head-and-body
length averaging 76 + 8 mm (Table 1). Tail absolutely and
relatively long for the genus, averaging 36 + 5 mm or 48 +
7% of head-and-body length. Dorsal pelage 6—8 mm long;
Mummy Brown to Clove Brown; venter slightly paler than
dorsum, Cinnamon Brown to Proutt’s Brown and Bister.
Fore paws similar to those of C. tamensis and C. meriden-
sis, being somewhat enlarged with elongate, but not broad-
ened, fore claws.

The skull is long for the genus (CBL =21.2 +0.7), and

it has two large dorsal foramina (100%, n = 8). A lateral
branch of the sinus canal and associated foramen are typi-
cally absent (50%, n = 8) or present on only one side of
the cranium (38%), and minute to medium-sized when
present. Typically, no foramen dorsal to the dorsal articu-
lar facet (100%, n = 8). There may be a foramen on the
posterior edge of the tympanic process of one (25%, n =
8) or both (38%) petromastoids, but it is typically minute
or small, hence difficult to observe, unlike the obvious fo-
ramina of C. tamensis, C. meridensis, and C. colombia-
nus. Rostrum of moderate length (PL/CBL =43.6 = 0.6%;
Table 3). Interorbital area narrow for the genus (I0/CBL
= 23.1 = 1.1%). Zygomatic plate of moderate breadth in
proportion to CBL (9.4 £ 0.2%) and PL (21.5 + 0.6%);
anterior border of zygomatic plate typically aligned with
mesostyle/metastyle valley to metastyle of M1; posterior
border from parastyle to posterior half of M3, and middle
to posterior edge of the root of the maxillary process. Pal-
ate very narrow for the genus (M2B/PL = 63.0 + 1.8%).
Dentition not bulbous. Teeth typically darkly pigment-
ed, medium- to dark-red color typically extending into both
the protoconal and hypoconal basins of P4, M1, and M2
and on the hypocones of M1 and M2. Unicuspid toothrow
moderately long relative to condylobasal length (UTR/
CBL = 13.0 + 0.5%) and length of upper toothrow (UTR/
TR = 33.7 £ 0.5%); unicuspids appear uncrowded and
evenly aligned. In lateral view of the cranium, U4 is typi-
cally visible and U1-3 appear relatively slender and con-
cave on the posteroventral margin. In occlusal view, U4 is
medium-sized, 46% (39-60%, n = 7) of the surface area of
U3. Posterolingual cuspules are typically present and obvi-
ous on cingula of U1-3, but can be only vestigial. Posterior
borders of P4, M1, and M2 generally moderately emargin-
ate. P4 typically has no hypocone or only a tiny hypocone;
the posterior ridge of the protocone is short and directed
posteriorly, and the protoconal basin is relatively small.
The anterior element of the ectoloph of M1 is shorter than
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Fig. 5.—Map of southwestern Colombia showing the distributions of C.

squamipes (filled diamond), C. niausa (X), C. thomasi (filled circle), C. hut-

tereri (filled triangle), and C. andinus (filled square). The 2000-meter contour outlines the montane regions.

the posterior element, and the protoconal basin is small-
er than the hypoconal basin. M3 appears complex, typi-
cally including the paracrista, paracone, precentrocrista,
a reduced mesostyle and postcentrocrista, and an obvious
metacone; the protocone is well developed, whereas the
hypocone is minute or absent. The posterior border of the
palate is close to the posterior border of the M3s.

The coronoid process of the dentary is very low (HCP/
LM = 60.5 + 1.9%); its anterior border joins the horizontal
ramus at a relatively low angle. The posterior cingulum of
the i1 reaches to about the middle of p4. The posterior por-
tion of the dentary is moderately long (AC3/ML = 78.3 +
1.8%); the articular process is tall and narrow. The inferior
sigmoid notch is shallow to moderately deep. The third
lower premolar is long and low. An entoconid is absent

from m3 (100%, n = 7), and the posterior half of this tooth
is quite narrow.

Bones of the manus are relatively long and moderate-
ly broad for the genus (Fig. 3), the relative width of the
metacarpal averaging about 12% of its length (Table 5: in-
dex MW3). The claws of the manus are moderately long
for the genus; claw III averages about 43% of the length
of the of the proximal three bones of ray III (%CL). Distal
phalanges of the manus are also moderately long; distal
phalanx III averages about 19% of the length of the proxi-
mal three bones of ray III as in most other members of the
C. thomasi group. There is low skeletal support for claw
111, however, with only about 45% of its length underlain
by distal phalanx III (CLS). The humerus is currently un-
known for this species.
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Comparisons.—Cryptotis equatoris is most readily dis-
tinguished from C. andinus by its relatively shorter tail
(TL/HB; Tables 3, 4); broader palate (M2B/PL); longer
zygomatic plate (ZP/PL); relatively shorter unicuspid
toothrow (UTR/TR); relatively higher coronoid process
of the dentary (HCP/ML); and relatively shorter posterior
dentary (AC3/ML).

Cryptotis huttereri is most easily distinguished from
C. andinus by its larger, more distinct foramen on the
posterior edge of zygomatic process of the petromastoid;
much broader zygomatic plate (ZP; Tables 3, 4); relatively
broader skull as measured by breadth of braincase (BB)
and interorbital breadth (IO); relatively shorter, broader
palate (PL/CBL; M2B/PL); bulbous and less extensively
pigmented dentition, the color not extending into the hy-
poconal basins of M1 and M2; absolutely and relatively
shorter unicuspid toothrow (UT; UTR/CBL; UTR/TR);
typically larger U4 in occlusal surface area; less emargin-
ate P4, M1, and M2; average shorter coronoid process of
the dentary (HCP); and lack of an entoconid in the talonid
of m3.

Cryptotis medellinius is most readily distinguished
from C. andinus by its greater head-and-body length
(HB), broader braincase (BB) and palate (M2B; M2B/
PL), and huge, rounded foramen on the posterior portion
of the tympanic process of each petromastoid. It has bul-
bous, less extensively pigmented dentition (pale pigment
only occasionally extending into hypoconal basin of M1);
smaller U4 (averaging 40 = 9% of the surface area of U3);
less deeply emarginate posterior borders of P4, M1, and
M2; and relatively higher coronoid process of the dentary
(HCP; HCP/ML).

Cryptotis niausa is most readily distinguished from C.
andinus by its greater condylobasal length (CBL); broader
braincase (BB); and notably narrow zygomatic plate (ZP/
PL). It has much paler gray pelage; averages greater in
head-and-body length (HB); and has a relatively shorter
tail (TL/HB); smaller U4 (< 50% of the surface area of
U3); relatively higher coronoid process of the dentary
(HCP/ML); and relatively longer posterior dentary (AC3/
ML).

Cryptotis osgoodi is most readily distinguished from C.
andinus externally by its relatively and absolutely shorter
tail (TL; TL/HB). It has a shorter, relatively broader skull
(CBL; BB/CBL; M2B/CBL), with a relatively shorter uni-
cuspid toothrow (UTR/TR); shorter dentary (ML) with a
relatively higher coronoid process (HCP/ML), but rela-
tively shorter posterior dentary (AC3/ML).

Cryptotis meridensis is most readily distinguished from
C. andinus by its greater head-and-body length (Table 1:
HB), relatively shorter tail (Table 3: TL/HB), and broader
palate (M2B/PL). It has bulbous, less extensively pigment-
ed dentition (pigment not typically extending into hypo-
conal basin of M1); smaller U4 (ca. 19% of the surface
area of U3), often missing from one (19%; n = 51) or both
(6%) sides of the skull, and typically not visible in lateral
view of the skull; posterior borders of P4, M1, and M2 less
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deeply emarginate; coronoid process of the dentary abso-
lutely and relatively (HCP; HCP/ML) higher.

Cryptotis squamipes is most readily distinguished from
C. andinus by its relatively longer (PL/CBL) and broader
(IO/CBL) rostrum; relatively broader palate (M2B/PL);
and higher coronoid process of the dentary (HCP; HCP/
ML). It averages larger in head-and-body length (80 + 12)
and has a relatively shorter tail (TL/HB); relatively broad-
er zygomatic plate (ZP/CBL = ZP/PL); bulbous, less ex-
tensively pigmented dentition (pale pigment does not ex-
tend into hypoconal basin of M1); relatively longer upper
toothrow (TR/CBL) and unicuspid toothrow (UTR/CBL);
and smaller U4, averaging 39% (10-54%) of the surface
area of U3.

Cryptotis tamensis is most readily distinguished from
C. andinus by its greater head-and-body length (HB), rela-
tively shorter tail (TL/HB), paler pelage, and broader pal-
ate (M2B/PL). It has bulbous, less extensively pigmented
dentition (pale pigment only occasionally extending into
the hypoconal basin of M1); smaller U4 (averaging 29%
of the surface area of U3); less deeply emarginate posterior
borders of P4, M1, and M2; relatively higher coronoid pro-
cess of the dentary (HCP/ML).

Cryptotis thomasi is most readily distinguished from
C. andinus by its greater head-and-body length (HB), dis-
tinctly shorter tail (TL; TL/HB), broader braincase (BB),
and huge, rounded foramen on the posterior portion of the
tympanic process of each petromastoid. It has a relatively
broader palate (M2B/ PL), bulbous dentition, and a higher
coronoid process of the dentary (HCP/ML).

Remarks.—Reproductive data and life history data for
C. andinus are mostly lacking. A female (USNM 568877)
was recorded as lactating on 3 September 1992.

Multivariate analysis of the skull

Multivariate analysis of skull variables was pursued in
two stages. The first stage examined morphometric rela-
tionships among C. andinus, C. huttereri, and the five spe-
cies (C. equatoris, C. medellinius, C. niausa, C. osgoodi,
and C. squamipes) with the closest geographic distribu-
tions. Principal components analysis (PCA) of 12 skull
variables from these species yielded two principal com-
ponents with large eigenvalues (Table 8). All variables
loaded positively on the first principal component (PC1),
which accounted for >68% of the variance in the model
and provides a gauge for overall relative size of the skull.
Based on mean PC1 scores, C. medellinius averages the
largest skull (mean PC1 = 4.80), followed sequentially by
C. squamipes (2.88), C. equatoris (0.55), C. niausa (0.41),
C. andinus (0.26), C. huttereri (-1.11), and C. osgoodi
(-1.90). The second principal component (PC2) accounts
for <9% of the variance, and it is most strongly influenced
by breadth of the zygomatic plate (ZP) contrasted with
negatively weighted posterior length of the dentary (AC3).
The third principal component (PC3) is most strongly
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Fig. 6.—Plots of scores from multivariate analyses of 12 log}(-transformed skull variables from seven species (C. andinus, C. equatoris, C. huttereri,
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9 for correlation and classification matrices.
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influenced by dentary length (ML), ZP, and AC3 contrast-
ed with negatively weighted breadth across the Uls (U1B),
and it accounts for >6% of the variance. In a plot of scores
on PC1 and PC2 (Fig. 6A), C. andinus and C. huttereri are
completely separated from each other along PC2. Along
this same axis, C. andinus is separated from C. equatoris,
and it is mostly separated from C. niausa. The combination
of PC1 and PC2 distinguishes C. andinus from C. medel-
linius and C. squamipes.

Discriminant function analysis (DFA) of the same 12
skull variables from these seven species yielded two ca-
nonical variates with large eigenvalues (Table 9). The
model correctly classified >95% of the 91 specimens into
their a priori groupings, misidentifying one C. medellinius
(as C. equatoris), two C. squamipes (as C. andinus and
C. equatoris), two C. andinus (as C. equatoris and C. os-
goodi), and one C. equatoris (as C. squamipes). A jack-
knifed classification correctly identified 89% of the indi-
viduals. In a plot of scores on the first (CV1) and second
(CV2) canonical variates (Fig. 6B), C. andinus is restricted
to the upper left quadrant and C. huttereri to the lower left
quadrant. The two species are distinct from each other and
from C. medellininus and C. squamipes, which occur in the
right half of the plot. They are also entirely separated from
C. niausa along CV2. Cryptotis andinus is separated from
C. equatoris by a combination of CV1 and CV2, but the
range of C. huttereri partly overlaps that of C. equatoris. In

contrast, C. huttereri is mostly separated from C. osgoodi
along CV2, whereas C. andinus overlaps part of the range
of that species.

Based on results from this first stage, I carried out a
second set of analyses on a reduced sample of four species
(C. andinus, C. equatoris, C. huttereri, and C. osgoodi)
using the same 12 skull variables. Cryptotis medellinius,
C. niausa, and C. squamipes were omitted because they
were shown to be distinct from C. andinus and C. hutter-
eri. Principal components analysis yielded two principal
components with large eigenvalues (Table 10). All vari-
ables loaded positively on PC1, which accounted for >56%
of the variance in the model and represented overall size of
the skull. PC2 accounted for >10% of the variance and was
most strongly influenced by U1B, with contributions from
ZP and breadth across the upper second molars (M2B), and
contrasted with negatively weighted length of the unicus-
pid toothrow (UTR). In a plot of scores on PC1 and PC2
(Fig. 7), C. andinus and C. huttereri are entirely distinct
from each other along PC2, and C. andinus is further sepa-
rated from C. equatoris. Cryptotis huttereri overlaps ex-
tensively with C. equatoris, however, and all three species
overlap to some extent with C. osgoodi.

Discriminant function analysis of the 12 skull variables
from these four species yielded two canonical variates
with large eigenvalues (Table 11). The model correctly
classified 100% of the 65 specimens into their a priori
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groupings. A jackknifed classification correctly identified
>90% of the individuals. In a plot of scores on CV1 and
CV2 (Fig. 8A), C. andinus, C. equatoris, and C. osgoodi
form distinct clusters that do not overlap with each other.
The range of C. huttereri, however, overlaps portions of
the ranges of C. equatoris and C. osgoodi. In a second plot
of scores on CV1 and CV3 (Fig. 8B), however, all four
species are distributed as distinct adjoining clusters with
some overlap between C. andinus and C. osgoodi.

Multivariate analysis of the manus

Sample sizes for multivariate analyses of the manus are
small, but they suggest some strong distinctions among C.
huttereri, C. andinus, C. medellinius, and C. squamipes.
Principal components analysis (PCA) of eight manus vari-
ables yielded three principal components with large eigen-
values (Table 12). The first principal component (PC1),
which accounted for nearly 48% of the variance in the
model, was strongly influenced by three variables (3MPW,
3PPW, 3MW) representing the widths of the metacarpal
and proximal and middle phalanges and the length of the
claw (3CL). Based on mean PC1 scores, C. andinus av-
erages the broadest fore foot bones and the longest claw
(mean PC1 = 2.494), followed by C. thomasi (0.693), C.
medellinius (-0.545), C. huttereri (-2.190), and C. squa-
mipes (-3.538) (see also Table 5). In contrast, PC2, which
represents >29% of the variance, is most strongly influ-
enced by the lengths of the metacarpal and proximal and
middle phalanges (3MPL, 3PPL, 3ML). Based on these
scores, C. medellinius averages the longest manus bones
(mean PC2 = 1.260) followed by C. andinus (0.025), C.
huttereri (-0.383), C. squamipes (-.722), and C. thomasi
(-1.059). PC3 is most strongly leveraged by the length
of the distal phalanx (DPL) and represents >11% of the
variance.

A plot of factor scores on PC1 and PC2 (Fig. 9A) is fun-
damentally a plot of generalized widths (PC1) and lengths
(PC2) of the proximal three bones of ray III of each popu-
lation. The two most represented species in this analysis,
C. medellinius and C. thomasi, exhibit offset trends of in-
creasing length with increasing width. At any given width,
however, the bones of the rays of C. medellinius are longer
than those of C. thomasi. The manus rays of C. andinus
average shorter and broader than those of C. medellinius,
and they are longer and broader than those of C. thomasi.
In contrast, the rays of C. huttereri and C. squamipes are
shorter and narrower than those of the other three species.

Discriminant function analysis (DFA) of the eight ma-
nus variables produced three canonical variates with large
eigenvalues (Table 13). The model correctly classified all
of the 14 specimens into their a priori groupings. A plot
of scores on the first (CV1) and second (CV2) canonical
variates (Fig. 9B) clearly distinguishes the five species.
Cryptotis thomasi and C. medellinius cluster around the
negative and positive ends, respectively, of CV1, whereas
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C. squamipes occurs along the negative end of CV2. Cryp-
totis andinus occurs in the upper left quadrant, and C. hut-
tereri is located in the lower right quadrant, reflecting dis-
tinct differences in their sizes and proportions.

Functional analysis of the humerus

Mean humerus measurements (Table 5) were used to cal-
culate four functional indices of the humerus (Table 14) for
21 species of Cryptotis representing all five morphological
species groups in the genus. PCA of the four functional
indices yielded a single component with a large eigenvalue
(Table 15). All four indices loaded positively and nearly
equally on PC1, which accounted for nearly 92% of the
variance and serves as an approximate relative measure
of humerus function (Woodman and Wilken 2019). PC1
scores for each species are presented in Table 14. Low-
er scores on this axis (Fig. 10) resulted from lower HRI,
HTI, TTP, and HEB and represent more ambulatory taxa
(e.g., members of the C. nigrescens and C. parvus groups),
whereas higher scores represent more semi-fossorial taxa
(e.g., members of the C. goldmani group). Scores for spe-
cies in the C. thomasi group are intermediate between the
two extremes. Although they appear to be somewhat more
ambulatory in most aspects, they are not nearly as ambula-
tory as Colombian members of the C. nigrescens group
(i.e., C. colombianus and C. merus). The humerus of C.
huttereri plots near the middle of the distribution for the
C. thomasi group (Fig. 10).

It is possible that some of the characters interpreted as
having locomotory function are instead historical artifacts
of some common ancestry. As noted previously, however,
the indication from current genetic studies is that the C.
goldmani group and the C. thomasi group are polyphyletic
(Zeballos et al. 2018; Mejia-Fonseca et al. 2021; He et al.
2021), in which case there has been convergence of mul-
tiple lineages on the forelimb morphologies represented by
these two groups. Regardless, the C. goldmani group and C.
thomasi group remain useful at this point for helping to clas-
sify functional morphologies in the genus. Unfortunately,
just as low taxon sampling is an issue restricting the goal
of a complete genetic phylogeny of the small-eared shrews,
the paucity of complete skeletons is a problem for fully doc-
umenting the range of variation in postcranial morphology.

DISCUSSION

Recognition of C. huttereri and C. andinus increases the
total number of recognized species in the genus to 56 and
in the C. thomasi group to 19 (Table 7). With the excep-
tions of C. endersi in Panama and C. monteverdensis in
Costa Rica, species in this group occur in the Andean
countries of Colombia, Venezuela, Ecuador, and Peru. The
only other group of small-eared shrews with a presence in
the southern continent is the mostly Central American C.
nigrescens group, which comprises at least eight species,
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Fig. 9.—Plots of scores from multivariate analyses of eight log-transformed variables from the bones of the forefeet of five species of Cryptotis. A,
scores on the first and second principal components (PC) from PCA (Table 12). Both C. medellinius (solid line) and C. thomasi (dashed line) exhibit posi-
tive trends of increasing ray lengths (PC2) with increasing widths (PC1). B, scores on the first and second canonical variates (CV) from DFA (Table 13).
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TABLE 5. Measurements of bones of ray III of the manus and indices derived from manus variables for seven species of Cryptotis.
Statistics are mean + S.D. and range. Indices are represented by percentages.
(continued on next page)

C. meridensis C. thomasi C. tamensis C. medellinius C. huttereri C. squamipes C. andinus
(n=21) (n=13) (n=4) (n=15) n=1) n=1) (n=3)
Measurements

Length of metacarpal III (3ML)

3.34+£0.12 3.11+0.13 3.35+0.05 324+0.18 3.04 3.16 3.22
3.13-3.57 2.93-3.31 3.28-3.39 2.97-3.48 3.12,3.33
(n=10) (n=2)
Width of metacarpal III (3MW)
0.37 £0.02 0.38 +0.03 0.34 +0.03 0.34 £ 0.01 0.30 0.29 0.40
0.32-0.40 0.34-0.44 0.30-0.36 0.32-0.35 0.40, 0.40
(n=9) (n=2)
Length of proximal phalanx IIT (3PPL)
1.65 £ 0.09 1.61 +£0.05 1.58 £ 0.06 1.77 £0.10 1.69 1.62 1.67 +0.04
1.43-1.86 1.52-1.70 1.50-1.64 1.68-1.90 1.63-1.70
Width of proximal phalanx III (3PPW)
0.35+0.02 0.38 +0.03 0.34 +0.03 0.34 +0.03 0.32 0.29 0.39 +0.01
0.31-0.39 0.32-0.41 0.31-0.38 0.30-0.39 0.39-0.40
Length of middle phalanx III (3MPL)
1.02 +0.07 0.97+£0.11 1.03 £ 0.09 1.17 £ 0.08 1.09 0.92 1.10 £ 0.11
0.85-1.14 0.74-1.08 0.91-1.13 1.09-1.30 1.00-1.22
(n=8)
Width of middle phalanx III (3MPW)
0.32 +0.04 0.36 +0.05 0.32+£0.02 0.32 +0.03 0.27 0.27 0.36 +0.02
0.21-0.36 0.29-0.50 0.29-0.33 0.29-0.36 0.35-0.39
(n=10)
Length of distal phalanx III (3DPL)
1.13 £ 0.06 1.10+£0.13 1.12+0.10 1.16 £ 0.03 1.10 0.96 1.15+0.05
0.97-1.21 0.76-1.22 1.01-1.23 1.13-1.19 1.10-1.20
(n=11) (n=4)
Width of distal phalanx III (3DPW)
0.25 +0.04 0.52 +£0.04 0.48 +0.02 0.45 +0.03 0.42 0.50 +0.04
0.20-0.35 0.45-0.57 0.45-0.51 0.42-0.48 0.46-0.53
(n=8)

Length of Claw III (3CL)

2.31+0.11 2.26+0.17 2.38+0.17 2.18 £ 0.15 2.04 1.82 2.57+0.14
2.11-2.48 1.91-2.43 2.24-2.62 2.01-2.35 2.43-2.71
(n=10) (n=4)

Width of Claw IIT (3CW)
0.26 + 0.03 0.31 +0.04 0.27 +£0.04 0.25 +£0.01 0.25 0.20 0.33 +£0.05
0.20-0.32 0.26-0.35 0.24-0.32 0.24-0.27 0.29-0.38

(n=19) n=17)

Total length of Ray III (3TL)
7.13+£0.22 6.75+0.18 7.09 £ 0.26 7.29 +0.34 6.92 6.66 7.07
6.80-7.64 6.43-6.99 6.80-7.34 6.93-7.76 6.95,7.19

(n:7) (}’l:4) (}’l:2)
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TABLE 5. Measurements of bones of ray III of the manus and indices derived from manus variables for seven species of Crypfotis.
Statistics are mean + S.D. and range. Indices are represented by percentages.
(continued from previous page)
C. meridensis C. thomasi C. tamensis C. medellinius C. huttereri C. squamipes C. andinus
(n=21) (n=13) (n=4) (n=5) (n=1 (n=1 (n=3)
Indices
Phalangeal Index (PI = [PPL + MPL]/ML)
80 +4 83+4 78 +4 91+5 91 80 84
74-88 77-91 73-82 88-97 83, 84
(n=17) (n=2)
Interphalangeal ratio (IPR= 3PPL/3MPL)
62+5 61+7 65+5 66+3 65 57 66+ 5
49-74 47-69 58-70 62-70 62-72
(n=8)
Metacarpal width index (MW3 = 3MW/3ML)
11+1 12+1 10+ 1 10+ 1 10 9 12
10-13 11-14 9-11 10-11 12,13
(n=38) (n=2)
Relative support for claw (CLS = 3DPL/3CL)
54 50£5 47+3 53+£2 54 53 45+ 1
44-54 41-59 44-51 51-56 44-46
(n=10) (n=4)
Relative length of distal phalanx (%DPL = 3DPL / [3ML + 3PPL + 3MPL]
19+1 19+3 19+1 19+ 1 19 17 19
16-20 13-22 17-20 18-20 18, 21
(n=17) (n=4) (n=2)
Manus proportions index (MANUS = 3PPL/3ML)
50£3 52+3 47+ 1 55+£2 55 51 51
43-54 48-57 4649 52-57 51-52
(m=21) (n=10) (n=4) (n=5) (n=2)

three of which have limited distributions in montane re-
gions of Colombia (Woodman and Timm 1993; Woodman
2003; Guevara et al. 2014). If these two morphological
groups prove to be genetic clades, as suggested by their
distinct morphologies (e.g., Figs. 4, 9), they are evidence
for at least two previous interchanges between the shrew
faunas of Central America and South America. If the C.
thomasi group proves to be polyphyletic as indicated by
current molecular phylogenies (Zeballos et al. 2018; Me-
jla-Fonseca et al. 2021; He et al. 2021), the number of in-
terchanges across the Isthmus of Panama increases, indi-
cating a more complex history for the genus throughout
Central and South America.

The two new species also increase to eleven the total
number of species of small-eared shrews in Colombia.
They fill a gap in the known distributions of soricids in the
Central Cordillera, part of which has been hypothesized
to be within the geographic limits of C. squamipes or C.
thomasi (Cuartas-Calle and Munoz 2003; Noguera-Urba-
no et al. 2019). The distribution of C. thomasi, however,

is restricted to the Eastern Cordillera, whereas C. squami-
pes occurs in the Western Cordillera. Cryptotis andinus is
potentially sympatric with C. niausa near the Colombian/
Ecuadorian border (Mejia-Fontecha et al. 2021; Fig. 5). As
with other species of shrews in the Andes, however, we lack
sufficient information about their distributions to know if
these or other neighboring species come into contact with
each other. Cryptotis andinus and C. niausa should be easy
to distinguish in the field by C. niausa’s gray (rather than
dark brown) pelage and its longer head-and-body length
combined with a relatively shorter tail (Tables 1, 2; Moreno-
Cardenas and Albuja 2014). It will be informative to deter-
mine whether these two species truly are syntopic, and, if so,
how they may differ in their uses of habitats and resources.
Current understanding of distributions of most shrews in the
Andes and associated highlands suggest that the geographic
ranges of species within a particular morphological group
(i.e., C. nigrescens group or C. thomasi group) are typically
allopatric or parapatric. Such a distributional pattern within
a high montane group of species further suggests vicariant
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TABLE 6. Individual and mean condylobasal lengths (CBL) and mean humerus measurements used for calculating functional
indices of the humerus. New measurements are presented for C. huttereri (USNM 568879), C. meridensis (USNM 385101), and C.
thomasi (USNM 157765). Data for other species are from Woodman and Timm (2016), except those for C. niausa, which are from
Moreno Cardenas and Albuja (2014) and Moreno Cardenas and Roman-Carrion (2017). Abbreviations for humerus measurements

are explained in the Materials and Methods.

Taxon CBL HL HDPC HAR HTTR HDW HLD HTT

C. merus 18.7 7.56 3.48 7.30 0.90 2.71 0.66 2.70
C. merriami (n = 4) 19.8 7.77 3.44 7.43 1.24 2.69 0.74 2.80
C. nigrescens (n = 13) 19.1 7.89 3.37 7.59 1.39 2.76 0.71 2.96
C. parvus 15.5 6.20 2.63 5.95 1.00 2.23 0.54 2.39
C. colombianus (n = 2) 20.4 8.27 4.00 7.88 1.45 3.00 0.76 3.27
C. tropicalis 17.0 6.83 3.09 6.61 1.16 231 0.67 2.77
C. endersi 21.3 8.59 3.61 8.33 1.67 3.57 0.77 342
C. meridensis 21.7 8.44 3.70 8.04 1.49 3.38 0.86 3.58
C. huttereri 20.3 8.18 3.82 7.82 1.58 3.09 0.82 3.64
C. monteverdensis 20.3 8.33 3.61 7.95 1.45 3.58 0.82 3.63
C. phillipsii 19.5 7.77 3.27 7.38 1.68 3.25 0.83 3.13
C. thomasi 22.6 8.83 3.85 8.04 1.92 — 0.95 3.57
C. gracilis (n =5) 19.2 7.07 3.23 6.73 1.40 3.10 0.77 3.06
C. niausa (n=17) 22.6 8.58 4.26 — — 3.87 1.00 —
C. mexicanus 18.3 7.29 3.19 6.82 1.69 3.32 0.79 3.35
C. mccarthyi 20.0 8.04 3.48 7.55 2.25 4.08 1.04 3.45
C. celaque (n = 3) 20.2 7.89 3.54 7.38 2.29 3.99 0.99 3.61
C. matsoni 20.4 8.14 3.38 7.59 2.40 4.28 1.02 3.84
C. mam (n="9) 20.0 7.81 3.60 7.37 2.37 4.02 1.02 3.78
C. oreoryctes (n =5) 21.1 8.29 3.66 7.78 2.63 4.46 1.11 3.96
C. lacertosus (n = 4) 21.2 8.83 3.87 8.17 2.70 5.09 1.32 4.15

speciation from earlier, more homogeneous populations.
Given the complexity of the Andean geography, however,
such a model is probably simplistic.

Like other members of the C. thomasi group, C. hut-
tereri has a humerus morphology intermediate between
those of more ambulatory species (C. nigrescens and C.
parvus groups) and those of more semi-fossorial species
(e.g., C. goldmani group; see also Woodman and Gaffney
2014: fig. 1). This form of the humerus scales more closely
to ambulatory species (Fig. 9), but it is also close to that of
C. mexicanus, which has been shown to be semi-fossorial

in behavior (Table 13; Guevara 2017). The humerus mor-
phology in the C. thomasi group may be a phylogenetic
artifact resulting from descent from a common ancestor.
Alternatively, it could be a result of evolutionary con-
vergence on a locomotor or foraging mode unique to the
high-elevation Andean habitats inhabited by most of these
species. The latter hypothesis appears to be supported by
some recent phylogenetic analyses of the genus that in-
dicate the C. thomasi group may not be monophyletic
(Zeballos et al. 2018; Noguera-Urbano et al. 2019; He et
al. 2021; Mejia-Fontecha et al. 2021). Gene and species
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TABLE 7. Species in the C. thomasi group and the countries in which they occur.

C. andinus, nov. sp.

C. aroensis Quiroga-Carmona and Molinari, 2012

C. dinirensis Quiroga-Carmona and DoNascimiento, 2016
C. endersi Setzer, 1950

C. equatoris (Thomas, 1912)

C. evaristoi Zeballos et al., 2018

C. huttereri, nov. sp.

C. medellinius Thomas, 1921

C. meridensis (Thomas, 1898)

C. monteverdensis Woodman and Timm, 2017

C. montivagus (Anthony, 1921)

C. niausa Moreno-Cardenas and Albuja, 2014

C. osgoodi (Stone, 1914)

C. perijensis Quiroga-Carmona and Woodman, 2015
C. peruviensis Vivar et al., 1997

C. squamipes (J. A. Allen, 1912)

C. tamensis Woodman, 2002

C. thomasi (Merriam, 1897)

C. venezuelensis Quiroga-Carmona, 2013

Colombia

Venezuela

Venezuela

Panama

Ecuador

Peru

Colombia

Colombia

Venezuela

Costa Rica

Ecuador

Colombia and Ecuador
Ecuador

Colombia and Venezuela
Peru

Colombia

Colombia and Venezuela
Colombia

Venezuela

TABLE 8. Component loadings and eigenvalues for the first
three principal components (PC) from principal component
analysis (PCA) of 12 log; o-transformed skull variables from
Cryptotis andinus, C. equatoris, C. huttereri, C. medellinius,
C. niausa, C. osgoodi, and C. squamipes (Fig. 6A). Variables
are ordered by their loadings on PC1. Variable abbreviations
are explained in Table 1.

Variable PC1 PC2 PC3
ZP 0.157 0.767 0.408

UlB 0.291 0.225 -0.409

M2B 0.309 0.137 -0.262

PL 0.296 -0.175 0.163

UTR 0.279 0.036 -0.012

ML 0.273 0.056 0.566

HCP 0.323 0.153 -0.240

HCV 0.294 0.004 -0.194

HAC 0.314 -0.166 -0.120

AC3 0.262 -0.468 0.366

TRM 0.318 -0.074 0.078
BAC 0.310 -0.177 -0.038
Eigenvalue 8.190 1.040 0.697
% of variance 68.2 8.7 5.8

TABLE 9. Pearson correlations (loadings) of input variables on
the first three canonical variates (CV) from discriminant func-
tion analysis (DFA) of 12 log-transformed skull variables
from Cryptotis andinus, C. equatoris, C. huttereri, C. medel-
linius, C. niausa, C. osgoodi, and C. squamipes (Fig. 6B).
The model correctly classified >95% of the 91 specimens into
their a priori groupings. A jackknifed classification correctly
identified 89% of the individuals. Variable abbreviations are
explained in Tables 1 and 2.

Variable Axis 1 Axis 2 Axis 3
HCP 31.750 -48.568 -82.866
BAC 28.901 18.383 39.622
HAC 23.302 13.409 1.525
UlB 21.706 -1.833 13.401
UTR 14.066 17.681 13.011

ML 13.794 -55.519 20.395

zp -2.300 -17.480 2.757

TRM -2.899 60.024 -56.818

PL -10.252 0.916 25.293

M2B -12.903 16.646 34.226
HCV -14.978 -4.079 32.080

AC3 -37.899 35.329 -37.669
Eigenvalue 3.7732 3.1432 0.9588

% of variance 40.2 33.5 10.2
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TABLE 10. Component loadings and eigenvalues for the first
three principal components (PC) from principal component
analysis (PCA) of 12 logj(-transformed skull variables from
Cryptotis andinus, C. huttereri, C. equatoris, and C. osgoodi
(Fig. 7). Variables are ordered by their loadings on PC1. Vari-
able abbreviations are explained in Tables 1 and 2.

TABLE 11. Pearson correlations (loadings) of input variables
on the first three canonical variates (CV) from discriminant
function analysis (DFA) of 12 logq(-transformed skull vari-
ables from Cryptotis andinus, C. huttereri, C. equatoris, and
C. osgoodi (Fig. 8). The model correctly classified 100% of
the 65 specimens into their a priori groupings. A jackknifed
classification correctly identified nearly 91%. Variable abbre-

Variable PC1 PC2 PC3
HCP 0.3302 0.3081 -0.1863

TRM 0.3225 -0.1253 0.3529

ML 0.3147 -0.0625 0.0859

HAC 0.3108 -0.1753 -0.2996

AC3 0.3071 -0.2558 -0.3667

BAC 0.2978 -0.1225 -0.4110

M2B 0.2923 0.3443 0.2018

PL 0.2801 -0.1638 0.0473

HCV 0.2682 -0.2541 -0.0144

UlB 0.2592 0.5338 0.0153

UTR 0.2339 -0.3600 0.6124

7P 0.2250 0.3870 0.1478
Eigenvalue 6.7805 1.2543 0.8741
% of variance 56.504 10.452 7.284

viations are explained in Tables 1 and 2.

Variable Axis 1 Axis 2 Axis 3
AC3 39.164 -10.485 10.626

TRM 34.708 47.953 15.846
M2B 24.733 -45.125 -19.724

UTR 23.219 -6.411 20.389

BAC 20.300 22.011 -17.178
HCV 17.211 -8.627 -25.545

HAC 8.066 40.163 51.045

zp -7.607 4.962 -10.015

PL -11.306 -36.229 34.680

UlB -38.052 -19.719 40.456

ML -42.650 32.518 -40.618

HCP -69.706 20.052 -14.206
Eigenvalue 3.5249 1.4756 0.6921
% of variance 61.9 259 12.2

TABLE 12. Component loadings and eigenvalues for the first
three principal components (PC) from principal components
analysis (PCA) of eight log|(-transformed manus variables
from five taxa of shrews (Fig. 9A). Variables are ordered by
their loadings on PC1. Variable abbreviations are explained
in Table 5.

TABLE 13. Pearson correlations (loadings) of input variables
with the first three canonical variates (CV) from discriminant
function analysis (DFA) of eight logj(-transformed manus
variables from five taxa of shrews (Fig. 9B). The model cor-
rectly classified 100% of the 14 specimens into their a priori
groupings. A jackknifed classification correctly identified 28%;
the high percentage of misclassifications is not surprising given
the low sample sizes. Variable abbreviations are explained in

Variable PC1 PC2 PC3
3MPW 0.49744 0.06420 -0.06368
3PPW 0.47435 0.07604 -0.20162
3CL 0.47120 -0.13234 0.18996
3IMW 0.44061 0.02030 -0.30174
3DPL 0.27565 -0.13780 0.82991
3ML 0.16437 0.53924 -0.17919
3PPL -0.02899 0.59879 0.19407
3MPL -0.08686 0.55122 0.26390
Eigenvalue 3.83951 2.37337 0.920571
% variance 47.994 29.667 11.507

Table 5.

Variable CVl1 Cv2 CV3
3PPL 156.22 37.061 -11.402
3CL 37.626 -15.066 -59.769
3DPL 23.459 26.029 11.056
3MPL 7.720 4.924 -15.047
3MW 0.818 59.248 -14.349
3ML -14.748 -24.796 27.209
3MPW -24.864 39.404 95.029
3PPW -62.203 -37.445 -40.784
Eigenvalue 26.713 8.233 2.186
% variance 70.93 21.86 5.805
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Fig. 10.—Scores on the first principal component (PC1) from PCA of four functional indices of the humerus from 21 species of Cryprotis (Tables 14-15).
Lower scores on the axis represent more ambulatory taxa, higher scores are more semi-fossorial taxa. Cryptotis huttereri plots within the distribution of
the C. thomasi group.

TABLE 14. Functional indices of the humerus. Species are ordered by their PC1 score from principal components analysis of the
four indices, which serves as a general indicator of relative locomotor function from more ambulatory (lower score) to more semi-
fossorial (higher scores) (Fig. 10). Species groups: G, C. goldmani group; M, C. mexicanus group; N, C. nigrescens group; P, C.
parvus group; T, C. thomasi group. See Materials and Methods for explanation of abbreviations for indices.

Taxon Species group HRI  HTI TTP HEB PC score
C. merus N 9 12 37 36 -2.806
C. merriami N 9 17 38 35 -2.305
C. nigrescens N 9 18 39 35 -2.173
C. parvus P 9 17 40 36 -2.020
C. colombianus N 9 18 41 36 -1.983
C. tropicalis P 10 18 42 34 -1.641
C. endersi T 9 20 41 42 -1.258
C. meridensis T 10 18 45 40 -0.845
C. huttereri T 10 20 47 38 -0.707
C. monteverdensis T 10 18 46 43 -0.580
C. phillipsii M 11 23 42 42 -0.350
C. thomasi T 11 24 44 — 0.049
C. gracilis ? 11 21 46 44 0.094
C. niausa T 12 — — 45 0.369
C. mexicanus M 11 25 49 46 0.798
C. mccarthyi G 13 30 46 51 1.804
C. celaque G 13 31 49 51 2.201
C. matsoni G 12 32 51 53 2.389
C. mam G 13 32 51 52 2.544
C. oreoryctes G 13 34 51 54 2.878
C. lacertosus G 15 33 51 58 3.541

TaBLE 15. Loadings on the first factor axis from PCA of four humerus variables (Fig. 10).

Index PC1
HEB 0.50953
HTI 0.50609
HRI 0.50043
TTP 0.48356
Eigenvalue 3.67748

% variance 91.937
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sampling remains low within Cryptotis, however, and an-
swering this question will require a more robust molecu-
lar phylogeny with greater species sampling and multiple
genes. There is also a strong need for focused ecological
research on these animals. Direct observational studies of
locomotory behaviors (e.g., Chamberlain 1929; Davis and
Joeris 1945; Guevara 2017) and more complete studies
of foraging behavior (e.g., Whitaker and Mumford 1972;
Diaz de Pascual and de Ascencdo 2000) would provide a
more complete picture of the roles these predators play in
their local environments. It would also provide some in-
sight regarding the ecological conditions that may be af-
fecting the evolution of the postcranial skeleton.
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APPENDIX 1: Additional specimens examined

Cryptotis equatoris (n =26)—ECUADOR. Bolivar: Carmen, near Sinche, 7500 ft (63395, 63396, 66846, 66847); Sinche, 4000 m, Guaranda (AMNH
63392, 66837, 66838, 66839, 66840, 66841, 66842, 66843, 66844, 66845; BMNH 99.9.9.3—holotype, 99.9.9.4); N of Carmen (AMNH 66847). Canar:
Chical (AMNH 62923, 62924, 62925, 62926, 62927, 62928, 62929, 62930, 62931).

Cryptotis medellinius (n = 18)—COLOMBIA. Antioquia: Valdivia, Las Ventanas 2000 m (FMNH 69812, 69813); Municipio de Santa Rosa de Osos,
3000 m (MUUA 061); Entrerrios, San Pedro, 2560 m (AMNH 149151; BMNH 21.7.1.9—holotype); Medellin, Las Palmas 2650 m (FMNH 69814);
Alto San Luis, 2600-2800 m, Reserva Ecologico San Sebastian-La Castellana, Vereda El Escobero, Municipio El Retiro (MUUA uncataloged); Paramo
de Sonson (KU 157763, KU 157764, MUA 12002); Sonson, Paramo, 7 km E, 3000-3100 m (FMNH 69815, 69817, 69818, 69819). Caldas: Manizales,
Rio Termales 2700 m (FMNH 71020). Risaralda: La Pastora, 2450 m (field numbers JLP 16688; JLP 16706; LFG 12).

Cryptotis meridensis (n = 73).—VENEZUELA. Mérida: Paramo de Mucubaji (AMNH 269599); near Laguna Mucubaji, 3600 m, 3.25 km ESE of
Apartaderos (USNM 579287, 579288, 579289, 579290, 579291, 579292, 579293, 579294, 579295, 579296, 579297, 579298); near Laguna Negra,
3500 m, 5.75 km ESE of Apartaderos (USNM 579273, 579274, 579275, 579276, 579277, 579278, 579279, 579280, 579281, 579282, 579283, 579284,
579285, 579286); Paramo de La Culata, 9000 ft, Rio Mucujun (FMNH 21837, 21838); Montes de La Culata, 2000 m, Mérida (BMNH 98.7.1.13); Rio
Mucujun, 9000-12,500 ft (BMNH 29.11.7.16; FMNH 21839, 21840, 21842, 21844; USNM 260756); Montes del Valle, 2125-2165 m, Mérida (BMNH
98.5.15.5—holotype, 98.7.1.11, 98.7.1.12; MNHN 1966-157; ZMB 34458); Paramo Tambor, near head of a western branch of Rio Guachi (FMNH
21845); near Santa Rosa, 1980-1990 m, 1 km N, 2 km W of Mérida (USNM 385110, 385111, 385112, 385113); near La Mucuy, 2450 m, 2.9 km E of
Tabay (USNM 579305); area 37, 2630 m, near Middle Refugio, 2 km S, 5.5 km E of Tabay (USNM 385106, 385107, 385108, 385109); Mérida, 2165 m
(MNHN 1900-542, 1900-543; USNM 94165); La Montafa, 2250 m, 3.1 km SE of Mérida (USNM 579307); La Aguada, near Laguna La Fria, 3600 m,
7 km SE of Mérida (USNM 579299, 579300, 579301, 579302, 579303, 579304); near Loma Redonda cable car station, 4100 m, 8.8 km SE of Mérida
(USNM 579306); Paramo Tambor, 8800 ft (AMNH 96156, 96156, 96158); Paramo de los Conejos, 9600 ft (AMNH 96159); La Coromoto, 3160-3175
m, 4 km S, 6.5 km E of Tabay (USNM 385101, 385104); near Laguna Verde, 3533-3545 m, 7.5 km E, 6 km S of Tabay (USNM 385102, 385103,
385105). No locality: (AMNH 41227; BMNH no number).

Cryptotis niausa (n = 9).—ECUADOR. Pichincha: Mount Guamani (AMNH 63844). Napo: 6.2 km W Papallacta, 11,700 ft (UMMZ 155583, 155584,
155704, 155705); 7.5 km W Papallacta, 12,000 ft (UMMZ 155585). Mocha/Chimborazo: Rabaya de Quillo Turo (MCZ 52718). Chimborazo: Guano,
Urbina (AMNH 63657, AMNH 64623).

Cryptotis osgoodi (n = 71).— ECUADOR. Pichincha: Paramo of “Mojanda” 11,000-12,000 ft. (BMNH 34.9.10.63; NRM A586313); Chinchin Co-
cha, 4000 m (FMNH 53316, 53317); Mindo, 5500 ft (AMNH 63843; BMNH 14.3.14.3); road to Mindo (NRM A596321); above Nono, 10,500 ft (NRM
AS586315); 10 mi NW of Quito (MVZ 139520); Verde Cocha, Volcan Pichincha, 13,500 ft (AMNH 64584, 64585); Acequia Yanacocha, Volcan Pichin-
cha, 3520 m (UWZM M22102, M22159); Volcan Pichincha, 3,000-4,000m (BMNH 24.4.18.1; 24.4.18.3; 24.4.18.4; 34.9.10.57; 34.9.10.58; 34.9.10.59;
34.9.10.60; 34.9.10.61; 34.9.10.62; 54.260, 54.261, 54.262; 54.263, 54.264; FMNH 53319; NRM A580767, A586135, A586136, A586317, A586318,
AS586319, A596320, A590764, A590765, A596158, A596314; SMN 26200, 26201, 26202, 26203, 26204, 26205; ZFMK 81.1185, 81.1188); Tablahnasi
(ZFMK 81.1186, 81.1187); Hacienda Mi Cielo (TV Towers), Volcan Pichincha, 3855 m (UWZM 22090); Hda. San Ignacio, Volcan Pichincha, 11,500 ft
(AMNH 64575, 64576, 64577, 64578, 64579, 66249); Volcan Pichincha, above Lloa, 11,000 ft (AMNH 46683); Hacienda Garzon, south foot of Volcan
Pichincha, 10,500-13,000 ft (ANSP 12732—holotype, 12733, 12734, 12735, 12736, 12737, 12738, 12739); Tumbaco (KU 155929); Hda. Antisanilla,
11,500 ft (AMNH 64621, 64622). Napo: Baeza (KU 155928; QZAC 144, 302).

Cryptotis squamipes (n = 5).—COLOMBIA. Valle de Cauca: San Antonio, 1900 m, Finca Zingara, Corregimiento de La Elvira, Municipio Cali (UV
10143); Finca Bella Vista, 1800 m, Pichindé (UV 6024); Estacion Corea, 2560 m, Farallones de Cali (USNM 568878). Cauca: 40 miles west of Popayan,
10,340 ft (AMNH 32378—holotype); Cerro Munchique, W slope, 1500 m (FMNH 86716).

Cryptotis tamensis (n = 22)—COLOMBIA. Norte de Santander: Paramo de Tama, head of Rio Tachira (FMNH 18571, 18614, 18615); Paramo de
Tama (FMNH 18572, 18608, 18609, 18610, 18611, 18613, 18621; MCZ 21004; USNM 260747). Santander: above Surata, 2750 m (LACM 56101).
VENEZUELA. Tachira: Buena Vista (USNM 418566, 418567—holotype, 418569, 418570, 490534); Paramo de Tama (FMNH 18617, 18618, 18619,
18620).

Cryptotis thomasi (n = 47)—COLOMBIA. Cundinamarca: Bogota (AMNH 34605); Bogota, San Cristobal, 2800-2900 m (FMNH 71030, 71031,
71032, 71033, 71034, 71036, 71037); Bogota, San Francisco, 3000-3500 m (FMNH 71023, 71024, 71025, 71026, 71027, 71028, 71029, 71035); G.
Child’s Estate, Plains of Bogota (BM 97.5.21.2—holotype); La Selva, near Bogota (BM 99.10.3.4); Boqueron, near Bogota (BM 99.10.3.1); Chipague
[Chipaque] (USNM 251960); Paramo el Verjon (AMNH 62789, 62790; MCZ 20091—holotype of C. avia); Laguna del Verjon, (MCZ 19995); Fusaya-
suga (MCZ 27599); Hacienda Santa Barbara, Monserrate, Bogota, D. E., 3300 m (ICN 9649, 9650, 9652, 9658); Paramo de Bogota, 2900 m (AMNH
37381); Paramo de Chisaca, km 30, 3100 m (ICN 5223); Paramo de Choachi, 3000 m (AMNH 38405; MCZ 19885, 20090, 20092, 27597, 27598);
Paramo de Monserrate, near Cerro del Rompedro, 3200 m (ROM 51870); Plains of Bogota (USNM 80903, 80904, 80905, 80906); Reserva Biologica
Carpanta, Municipio Junin, 3000 m (ICN 10995, 10996); Represa del Neusa, Tausa (ICN 9659). “New Granada”: (BM 54.1.11.4). No locality: (MCZ
27596).



