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BIOGEOGRAPHICAL AND EVOLUTIONARY RELATIONSHIPS AMONG 

CENTRAL AMERICAN SMALL-EARED SHREWS OF THE GENUS 

CRYPTOTIS (MAMMALIA: INSECTÍVORA: SORICIDAE) 

ABSTRACT.—Small-eared shrews of the genus Cryptotis 

have a distribution that extends from southernmost 

Ontario and across much of the eastern half of the 

United States south to the northern Andean highlands. 

The genus attains its greatest diversity in Mexico and 

Central America, where eight species generally have been 

recognized. My studies of geographical and elevational 

distribution and correlated morphological variation 

indicate that Cryptotis is much more diverse and 

speciose than previously considered. I recognize 19 

species in this same region, and I suggest that there is 

potential for even greater species-level diversity. 

This is mostly a result of prehistoric isolation of 

populations in restricted highland areas, subsequent 

morphological divergence, and speciation. This brings 

the total number of species of Cryptotis to 25; there is 

a total of 3 6 monotypic species and subspecies. 

Phylogenetic analysis of the genus Cryptotis using a 

matrix of 19 transformation series indicates three well-

supported lineages occur within the genus: the C. parva 

group, consisting of C. parva and all of its subspecies; 

the C. niarescens group, which includes C. magna in 
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addition to species once considered subspecies of C. 

nicrrescens; and the C. thomasi group, which now includes 

C. gracilis, C. endersi , and members of the C. mexicana 

group, as well as most South American species. 

Relationships among the three lineages are uncertain, 

but the C nigrescens most likely shares a sistergroup 

relationship with either the C. parva group or the C. 

thomasi group. Within the C. nigrescens group C. magna 

has a sister group relationship with C. mayensis and C. 

merriami. 

Biogeography of the genus Cryptotis is complex, and 

it appears that ancestral patterns of divergence have 

been obscured by subsequent expansion and contraction of 

species ranges. 
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INTRODUCTION 

Small-eared shrews of the genus Cryptotis are poorly 

known despite a wide distribution extending from 

southern Ontario, across much of the eastern and 

midwestern United States, through portions of Mexico and 

Central America, to the northern Andean highlands (Fig. 

1 ) . The most familiar species, particularly to North 

American biologists, is Cryptotis parva, whose range 

includes the eastern half of the United States. Most of 

our current information about Cryptotis comes from 

studies of this one species (e.g., Whitaker, 1974), yet 

the genus attains its greatest diversity in Mexico and 

Central America, where it remains mostly unstudied. In 

their synopsis of North American mammals, Hall and 

Kelson (1959) recognized 25 species of Cryptotis in 

Mexico and Central America. Choate (197 0 ) , in his 

landmark revision of the Middle American members of the 

genus, recognized eight species in this same region, and 

his taxonomy has been followed by subsequent authors, 

including Hall (1981), Honacki et al. (1982), Corbet and 

Hill (1991), and Nowak (1991). 

Recent collecting has made available for study 

important new specimens of Cryptotis, particularly from 

central and southern Mexico, Honduras, Costa Rica, and 
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Figure 1. Distribution of small-eared shrews, genus 

Cryptotis. 
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Panama. Many specimens are from previously uncollected 

areas. These new specimens now permit a closer review 

of geographic variation within members of the genus, and 

a more complete evaluation of the taxa contained 

therein. This end is furthered by new concepts of 

species and means of establishing testable hypotheses of 

species phylogenetic interrelationships, which were not 

in general use 20 years ago. As a result, Cryptotis is 

proving to be much more diverse and speciose than 

previously considered. This is a result of prehistoric 

isolation of populations in restricted highland areas, 

subsequent morphological divergence (and inferred 

genetic divergence), and speciation. 

The study of the patterns of divergence and 

distribution through biogeography and phylogenetic 

analysis are important to understanding the historical 

development of Cryptotis» These results also will prove 

useful in understanding the evolution of the Latin 

American biotic communities in which these shrews occur. 

The following chapters have been prepared to stand 

alone as individual manuscripts. Thus, some repetition, 

particularly in the introductory statements, will be 

apparent. Although each addresses a unique topic, 

together they serve to redefine our understanding of 

Mexican and Central American species of small-eared 
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shrews. 

The first chapter describes a new species of 

Cryptotis from Honduras, based on a specimen which long 

was misidentified as a C. gracilis. This 

misidentification was confusing biogeographically, and 

the study of this specimen and two paratypes clarifies 

some important questions about the distributional 

patterns seen in the genus. The next three chapters 

review the taxonomic status of the C. gracilis complex, 

the C. goldmani/goodwini complex of large-footed shrews, 

and the C. nigrescens complex, respectively. The 

purposes of these chapters are to: 1) redefine the 

recognized diversity within each of the species 

complexes; 2) redescribe and illustrate the previously 

described species in each complex; 3) provide 

descriptions and illustrations of several species new to 

science; 4) provide a key to species within each 

complex; and 5) review the available information on 

reproduction, elevational distribution, and habitat for 

the members of each complex. The following chapter 

reevaluates fossil remains of Cryptotis from a cave on 

the Yucatan Peninsula of Mexico and their relationship 

with modern species. The final chapter is a preliminary 

phylogenetic analysis of members of the genus Cryptotis 

based on morphological characteristics, and in it I 
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propose an hypothesis of evolutionary relationships among 

these taxa. Following this is a discussion of the 

results of the preceding chapters and a conclusion. An 

appendix is included at the end, which summarizes the 

taxonomic history of the genus Cryptotis, evaluates the 

correct gender of the name Cryptotis based on its Greek 

roots, and provides a listing of all type specimens and 

all proposed names within the genus. 
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A NEW SPECIES OF SMALL-EARED SHREW, GENUS CRYPTOTIS 

(INSECTÍVORA: SORICIDAE), FROM HONDURAS 

Small-eared or least shrews of the genus Cryptotis 

(Insectívora: Soricidae) are widely distributed in North 

America, Central America, and northern South America. 

They are found in extreme southern Ontario, across much 

of the eastern and midwestern United States, through 

eastern, central, and southern Mexico, at high 

elevations in Central America, and in the northern 

Andean highlands. The systematics of the Neotropical 

species are problematic, in part because few specimens 

have been available, and individual and geographic 

variation has been difficult to evaluate. Choate (197 0) 

recognized eight species of Cryptotis from Mexico and 

Central America. His monograph was the first 

comprehensive revision of any group in the genus, 

providing an important framework for study of these 

shrews. 

One of the most poorly known species of Neotropical 

Cryptotis f C. gracilis, was reported by Choate (1970) as 

ranging from southern Honduras to western Panama. Among 

the specimens he referred to C. gracilis were one 

specimen from southern Honduras, 3 8 from Costa Rica, and 

three from western Panama. The acquisition of 
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additional specimens of C. gracilis from Costa Rica and 

Panama prompted me to reexamine this species throughout 

its range. Detailed comparison of the single specimen 

from Honduras with Costa Rican and Panamanian C. 

gracilis reveals that it represents a previously-

unrecognized species. Acquisition of two additional 

specimens of the new species during the course of my 

study confirms its distinctiveness. The purposes of 

this paper are to describe and illustrate this new 

small-eared shrew and to briefly document its 

relationship to other members of the genus Cryptotis. 

Methods 

All external and craniodental measurements reported 

herein are in millimeters (mm). External measurements 

of the holotype were taken on the fluid preserved 

specimen with the skull removed. External measurements 

of the two paratypes were taken on the fluid preserved 

specimens with the skulls in place; subsequently, I 

removed the skulls and all craniodental measurements 

were taken from cleaned skulls. Sixteen cranial 

measurements were taken to the nearest 0.1 mm using 

either a hand-held dial caliper or an ocular micrometer 

in a Wilde M50 binocular microscope. Cranial 

measurements follow Choate (1970), in part, and 
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